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 INTRODUCTION 

Wood Environment & Infrastructure Solutions, Inc. (Wood) has prepared this Self-Implementing 

Cleanup Plan (SICP) on behalf of Amtrak (National Railroad Passenger Corporation) in order to 

comply with the U.S. Environmental Protection Agency (USEPA) requirements for notification of a 

SICP per 40 CFR § 761.61(a)(3), Self-implementing On-Site Cleanup and Disposal of PCB 

Remediation Waste. This SICP details the proposed excavation and offsite disposal of soil classified 

as bulk Polychlorinated Biphenyls (PCB) remediation waste at the East Barracks Rail Yard (Site), 

located at North Cook Avenue, Trenton, Mercer County, New Jersey. The Site location map is 

included as Figure 1. 

The SICP has been prepared in general accordance with the Toxic Substance Control Act (TSCA) 

PCB regulations in Title 40 of the Code of Federal Regulations (CFR) part 761.61(a). The 

implementation of this SICP will be overseen by a Licensed Site Remediation Professional (LSRP) 

to comply with New Jersey Department of Environemental Protection (NJDEP) regulations.  

The following remedial actions are proposed under this SICP. 

• Excavation and offsite disposal of approximately 7,227 cubic yards of onsite soil containing 

PCBs with concentrations greater than 1 milligram per kilogram (mg/kg) (aka ppm), but less 

than 50 mg/kg. 

• Excavation and offsite disposal of approximately 1,776 cubic yards of offsite soil containing 

PCBs with concentrations greater than 0.2 mg/kg but less than 50 mg/kg. Note that NJDEP 

requires delineation of PCBs to the residential soil remediation standard of 0.2 mg/kg on 

adjacent offsite properties. For these offsite areas, Amtrak has chosen to remediate to the 

residential standard to allow unrestricted use of the offsite properties. 

• Excavation and offsite disposal of approximately 1,987 cubic yards of onsite soil containing 

PCBs with concentrations greater than 50 mg/kg. 

• Backfill and vegetation restoration to pre-existing Site conditions. 

• Establishment of Institutional Control (deed notice) in accordance with NJDEP requirements.  

A PCB discharge at this Site was initially reported by the Site operator, New Jersey Transit (NJT), 

on March 20, 2000. The discharge was attributed to leaking transformers on electric-powered, 

self-propelled rail cars. NJT entered into a Memorandum of Agreement with the NJDEP on April 

18, 2002. Initial investigations were conducted by NJT beginning in 1999. As the Site owner, 

Amtrak has continued the remedial investigation (RI) activities in order to comply with the NJDEP 

Site Remediation Reform Act (SRRA), New Jersey Statues Annotated (N.J.S.A.) 58:10C-1 et seq. This 

Site is being addressed under NJDEP Case Number 00-03-20-1219-43 and Program Interest 

Number G000043212. 

1.1 Purpose 

During the initial investigation in 2002, PCB contamination in soil was discovered at concentrations 

greater than 50 mg/kg in excess of TSCA regulatory standards, as well as the NJDEP Residential 

Direct Contact Soil Remediation Standard (RDCSRS) of 0.2 mg/kg and the Non-Residential Direct 
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Contact Soil Remediation Standard (NRDCSRS) of 1 mg/kg. As this SICP addresses impacts of PCBs 

regulated by TSCA, separate compliance actions associated with NJDEP regulations are not 

discussed in detail. 

Several site investigations have been conducted in an effort to delineate PCBs across the Site. The 

accumulated soil quality data have been used in developing the specifications and procedures for 

construction worker safety and health, excavated soil management, and soil disposal. 

Investigation activities and results relevant to NJDEP delineation requirements are discussed in 

the Remedial Investigation Report (RIR) included in Appendix A. 

The purpose of this SICP is to notify and gain approval from the USEPA for the remediation of 

PCB-contaminated soil related to the property’s long-term use as a rail yard. Residual amounts of 

Aroclor 1260, the PCB type predominantly present in the yard, remain in shallow soil due to the 

compound’s stability and resistance to biodegradation. The chemical stability of Aroclor 1260 also 

typically limits its mobility to deeper soils or groundwater in the environment (as documented 

through RI sampling). Aroclor 1254 was also occasionally detected onsite. For the purpose of this 

SICP, the sum of Aroclors will be used for determining where remediation is required. 

Due to the ongoing use of the rail yard and active tracks proximate to the Northeast Corridor rail 

line, excavation adjacent to the rail line cannot be accomplished safely at this time. Amtrak will 

address the area directly adjacent to the Northeast Corridor in the future. 

1.2 Notification and Certification Requirements 

This SICP is being provided at least 30 days in advance of cleanup activities. It provides information 

requested in 40 CFR § 761.61 and is being submitted to the USEPA Regional Administrator, 

Region 2, for approval. Notification to the NJDEP and the Mercer County Division of Public Health 

are being provided to meet the requirements of 40 CFR § 761.61(a)(3). 

A summary of the sampling procedures, previous reports with analytical data summary tables, 

maps, and the proposed cleanup plan are included as part of this SICP. A written certification, 

signed by Amtrak, indicating that all information is available for USEPA review, is attached to this 

report as Section 6.0. 

1.3 Coordination of NJDEP and USEPA PCB Remediation Policies  

NJDEP regulations provide that the federal PCB remediation policy must be coordinated with the 

NJDEP Site Remediation Program policy during PCB remediation projects. TSCA does not regulate 

PCBs at concentrations less than 1 mg/kg. For concentrations in soil greater than 1 mg/kg, TSCA 

stipulates a range of self-implementing cleanup levels based upon future high and low occupancy 

scenarios, which are differentiated by the anticipated future use exposure time frame for an 

individual not wearing dermal and respiratory protection for more or less than an average of 

6.7 hours/week. Self-implementing PCB remediation requires a minimum 30-day advance written 

notification to the USEPA. The party submitting the notification may assume that the proposed 

remediation is acceptable if the Regional Administrator does not respond within 30 calendar days 

of receiving the notice.   
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According to the TSCA Self-Implementing Cleanup Criteria for a High Occupancy Scenario, PCBs 

may remain between 1 mg/kg and less than or equal to 10 mg/kg with institutional and 

engineering controls. This would be applicable to residential, unrestricted use or other uses where 

occupancy will exceed an average of 6.7 hours/week. However, to also achieve NJDEP standards, 

the remedial goal for this project (is to remove soil impacted with PCBs at concentrations greater 

than 0.2 mg/kg (offsite areas to the NJDEP residential standard) or 1 mg/kg (onsite to the NJDEP 

non-residential standard). Note that NJDEP allows for capping of soil that is contaminated at 

concentrations greater than the applicable soil standard. However, Amtrak has chosen to 

remediate offsite soil to 0.2 mg/kg to allow unrestricted use offsite and to remediate onsite soil 

to 1 mg/kg and forgo capping. 
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 SITE DESCRIPTION AND PHYSICAL SETTING 

2.1 Site History and Operations 

Amtrak acquired the East Barracks rail yard on April 1, 1976 when Amtrak took over the entire 

Northeast Corridor line. Amtrak has never operated the rail yard. NJT and predecessor railroads, 

including the Pennsylvania Railroad and the Penn Central Transportation Company, used the rail 

yard for overnight storage of electric-powered, self-propelled passenger rail equipment for the 

Northeast Corridor rail line. The facility provided minor routine maintenance, e.g., brake pad 

changing, interior car cleaning, and overnight storage for commuter rail cars. NJT presently 

maintains the lease on the property from Amtrak but has not operated the rail yard for several 

years. 

The Site is currently used by Amtrak for storage of rail equipment that is used to maintain the 

railroad right of way. The Site consists of the following: 

• Active and former rail lines/spurs, 

• One crew office trailer, and 

• A parking area.  

The Site is bordered by the active Northeast Corridor rail line to the west. 

2.2 Site Location and Topography 

The Site consists of land located on Block 25101 Lot 1, Block 25201 Lot 1, Block 25301 Lot 2, and 

Block 25401 Lot 4 in the city of Trenton. The entire Site encompasses approximately 7 acres and 

extends 0.47 miles in length. The general location of the Site is presented on Figure 1 (Site Location 

Map) and a site plan depicting the Site in greater detail is presented on Figure 2. 

The Site is bordered by Olden Avenue to the north and Lincoln Avenue/Chambers Street to the 

south, which are elevated rail overpasses that cross the tracks. The Site is bordered to the west by 

the active Northeast Corridor rail line. Located adjacent to the eastern Site boundary is one school, 

a park, residential properties, and one industrial property, which front East State Street. 

The Site is located approximately 1,000 feet south of Assunpink Creek, which discharges to the 

Delaware River approximately two miles west of the Site. Topography at the Site is generally flat, 

with the exception of rail lines that are slightly elevated. Relief across the Site is approximately 

two feet except along the southeastern portion of the Site, where soil that has been reworked and 

placed along the Site fence line results in a steep incline of up to four feet. The entrance to the 

Site (North Cook Avenue) is located down a moderately sloping hill. A slight depression is present 

parallel to the fence line along the western side of the railroad tracks. In addition, a slight 

depression or drainage swale is present to the southeast of the unpaved road that parallels the 

fence line that is located to the northeast of the North Cook Avenue entrance. 
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2.3 Geology 

The Site is located in the northernmost section of the Atlantic Coastal Plain Province, 

approximately one mile south of the Fall Line (boundary of Piedmont Province). The Atlantic 

Coastal Plain is comprised of Cretaceous age unconsolidated or poorly consolidated layers of 

gravel, sand and clay.  

According to the Geologic Map of the Trenton East and West Quadrangle, surficial deposits in the 

vicinity of the Site include artificial fill, fluvial deposits (Lake Wisconsinan Glaciofluvial deposits), 

and alluvium. The Lake Wisconsinan Glaciofluvial deposits, which are as much as 60 feet thick, 

consist of well stratified fine-to-coarse sand and unstratified to weakly stratified gravel. The 

alluvium deposits, which are as much as 40 feet thick, consist of unstratified to weakly stratified 

sand, silt, minor clay and peat and pebble to cobble gravel. The depth to bedrock beneath the 

Site is estimated to be greater than 40 feet. 

2.4 Site Soil 

Site historical operations have resulted in fill material being placed at the surface across the Site. 

Stone ballast is present adjacent to the current railroad tracks, along the unpaved road east of the 

fence that bisects the Site, and in the parking area. Underlying the ballast is fill material consisting 

of black sand, cinders and gravel to a depth of approximately two feet. Below two feet are native 

deposits of sand, silt and gravel associated with the historical Assunpink Creek flood plain 

(Roux, 2002). 

Wood advanced multiple shallow borings across the Site during the RI conducted between 2015 

and 2017. The soils encountered were consistent with those reported by Roux Associates, Inc. 

(Roux) in the 2002 Remedial Investigation Work Plan (RIWP).  

2.5 Hydrogeology 

According to Roux, based on groundwater investigations conducted at the adjacent NJT former 

Mercer Bus Garage facility1 that was located immediately to the northeast of the Site, groundwater 

in the area occurs under unconfined, water table conditions. The depth to water at the adjacent 

former Mercer Bus Garage facility was encountered at 18 to 19.5 feet below ground surface (bgs). 

The direction of groundwater flow at the former Mercer Bus Garage was determined to be to the 

north, towards Assunpink Creek. Therefore, it was assumed that groundwater at the Site also flows 

to the north (Roux, 2003). 

Based on Site-specific data, the depth to groundwater at the Site is approximately 5.3 to 7.8 feet 

bgs. 

2.6 Surrounding Land Use 

The property is located within the city of Trenton, in a commercial area with high density 

residential, mixed urban, and industrial land use to the east, with  deciduous forest sections to the 

west of the Northeast Corridor rail tracks. The Site is bordered on the north by Olden Avenue, 

                                                 
1 This property is currently the location of the Hutchinson Corporation facility that has been designated 

area of concern (AOC) 2B. 
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south by Lincoln Avenue/Chambers Street, and west by the Northeast Corridor. The entrance to 

the Site is at North Cook Avenue. Located adjacent to the eastern Site boundary is P.J. Hill 

Elementary School, Greg Grant Park, numerous residential properties, and an industrial property 

(Hutchinson) along East State Street. Refuse and debris have been observed outside the Site 

boundary at the rear of these East State Street properties, adjacent to the Site. 

Both the P.J. Hill Elementary school and the Hutchinson property have been the subject of 

previous environmental investigations and remedial activities. 
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 PREVIOUS INVESTIGATIONS 

3.1 Initial Investigation - 1999 

NJT collected four soil samples from the track area in November 1999 to investigate the presence 

of PCBs. PCBs were detected at concentrations ranging between 519 mg/kg and 36,2052 mg/kg, 

exceeding the NJDEP Non-Residential Direct Contact Soil Clean Criteria (NRDCSCC) of 2 mg/kg, 

which was in effect at the time (Roux, 2003). Laboratory analytical data reports are not available 

for review. 

On December 29, 1999, NJT issued an internal memorandum as a precautionary measure to notify 

employees that PCBs had been detected under the ballast at the Site during routine environmental 

testing. The memorandum prohibited excavation without prior NJT approval and stated that 

additional ballast and liner fabric was being placed at the Site (NJT, 1999). 

On March 20, 2000, NJT notified the NJDEP communications center of these findings, and Case 

Number 00-03-20-1219-43 was assigned. No specific details regarding the testing results or 

interim remedial actions are available for review.  

In order to prevent direct contact by workers with the PCB-impacted soil/ballast and to minimize 

the potential for migration of PCB contamination, NJT installed a geotextile liner over the existing 

ballast between and within the railroad tracks and placed an additional one foot of clean ballast 

on top of the geotextile liner (Roux, 2003). No documentation or maps depicting the sample 

locations are available for review. 

It should be noted that the analytical results from the NJT 1999 sampling event have not been 

replicated in subsequent investigations; further an analytical laboratory report for these samples 

is not available for review. 

3.2 Remedial Investigation – 2001 

On behalf of NJT, Roux conducted soil sampling activities at the Site on October 18, 2001. The 

results of the October 2001 sampling activities were presented in the 2002 RIWP and are 

summarized below. 

Eight soil borings were completed to a depth of 2.5 feet bgs. Two soil samples were collected 

from each boring, one from the zero to 0.5-foot interval of the first soil encountered below the 

geotextile liner and the second from 2.0 to 2.5 bgs. A total of 16 soil samples was analyzed for 

PCBs. PCB concentrations ranged from 3.8 mg/kg to 440 mg/kg in the zero to 0.5-foot interval 

bgs samples, and from 0.077 mg/kg to 160 mg/kg in the 2.0 to 2.5-foot bgs interval samples. The 

soil sample from the zero to 0.5-foot interval from the track area exhibiting the highest PCB 

concentration and the soil sample from the zero to 0.5-foot interval from the swale area exhibiting 

the highest PCB concentration were also analyzed for the priority pollutant list parameters with a 

library search (PP+40). Additional compounds exceeding the NJDEP NRDCSCC were detected and 

included: base neutral extractable compounds, specifically polynuclear aromatic hydrocarbons; 

                                                 
2 PCB concentrations at this level were not replicated in subsequent investigations. 
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arsenic; and pesticides (specifically dieldrin, endrin, 1,1-dichloro-2,2-bis(p-chlorophenyl) ethylene, 

and dichloro-diphenyl-trichloroethane (Roux, 2002). 

The 2001 sampling activities were documented in the Roux 2002 RIWP that was submitted to 

NJDEP on March 6, 2002. The RIWP proposed additional sampling to achieve delineation of 

contaminants at the Site. 

3.3 Remedial Investigation - 2003 

Wood reviewed the draft 2003 Roux RIR (the final document was not available for review); it is not 

known if the referenced report is the final version of the draft RIR. The referenced report was not 

located through the Open Public Records Act (OPRA) records search of NJDEP files. 

Roux conducted two sampling events in May 2002 and May 2003. All soil samples were analyzed 

for PCBs and select soil samples were also analyzed for PP+40. The May 2002 sampling event 

included soil borings completed within the track area (the northern portion of the Site between 

the catenary poles and fence) and in the parking area near the entrance to the Site. The second 

sampling event completed in May 2003 entailed additional delineation sampling south of the 

track area, within the employee parking area and to the south of the fence along the unpaved 

road that parallels the railroad tracks.  

During the two sampling events, 62 soil borings were completed and 108 soil samples were 

collected for laboratory analysis. Soil samples were collected from the surface soil at all boring 

locations, with the exception of a row of samples collected between the existing railroad tracks, 

where soil contaminants were assumed to be less than the soil cleanup criteria. Deeper soil 

samples were also collected within the track area of the property and the parking lot. 

Overall, the sampling results from the zero to 0.5-foot interval below the geotextile liner within 

and immediately adjacent to the track area confirmed that the PCB concentrations were greater 

than the NRDCSCC. PCB concentrations at the surface along the fence line also exceeded the 

NRDCSCC. However, half of the results for surface soil samples from the parking lot were less than 

the NRDCSCC and the remainder were only slightly greater than the NRDCSCC. With a few 

exceptions, the soil samples that were collected from the 2.0 to 2.5-foot interval below the 

geotextile liner within and immediately adjacent to the track area exhibited PCB concentrations 

that were less than the NRDCSCC. No concentrations of constituents greater than the NRDCSCC 

were detected in soil samples analyzed for PP+40. 

The findings of the 2003 RIR included the following. 

• Surface soil at the north, east and west perimeter of the Site exceeded the NRDCSCC for PCBs. 

This area was beyond the NJT-specified Site perimeter and immediately adjacent to the active 

railroad tracks of Amtrak's Northeast Corridor. Therefore, no further delineation or 

remediation was conducted. 

• The upper two feet of soil and ballast within the track area located between the fence line and 

the catenary poles, where the PCB concentrations in soil exceeded the NRDCSCC were 

recommended for excavation and offsite disposal. 

• Concentrations of other constituents that exceeded the NRDCSCC, which were identified 

through the PP+40 analyses, were limited to the surface soil in the zero to 0.5-foot interval. 
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Surface soil concentrations of PP+40 constituents that exceeded the NRDCSCC would be 

included in the excavation of the PCB impacted surface soil. 

• Generally, the concentrations of PCBs that exceeded the NRDCSCC were limited to the gray 

to black fill material beneath and adjacent to the railroad tracks. The gray to black fill material 

was typically limited to a depth of two feet bgs. For the most part, the yellowish-brown sand 

present below the fill material did not contain contaminants that exceeded the NRDCSCC. 

• The extent of soil with PCB concentrations that exceeded the TSCA concentration of 50 mg/kg 

was generally defined. The extent of TSCA regulated soils would be further defined during 

implementation of the remedial action. 

Full delineation to the NRDSCC was not completed along the southern portion of the Site. 

Therefore, surface soil concentrations of PCBs present to the south of the fence, which parallels 

the railroad tracks, required further definition.  

3.4 Remedial Investigation – 2015 through 2019 

As reported in the 2017 RIR (attached as Appendix A), additional investigation was conducted by 

Wood on behalf of Amtrak between 2015 and 2017 to complete delineation of PCBs, volatile 

organic compounds (VOCs) and pesticides in soil. This section discusses the PCB results, as 

applicable to TSCA. 

Wood reviewed the historical sample results for PCB analysis, which were collected from 

65 locations across the Site during the initial investigations performed between 2001 and 2003. 

Samples were then collected from an additional 72 onsite locations for delineation purposes as 

part of this RI. 

Due to schedule and access restrictions, additional sampling at two offsite properties (P.J. Hill 

Elementary School and Hutchinson) was delayed until 2018 and 2019; sampling was performed in 

order to meet NJDEP requirements of delineation to RDCSRS on offsite properties. 

Sample locations and analytical results for PCBs that were generated during this RI are presented 

in Figures 3 and 4 for the areas to be excavated. Due to operational and safety concerns, 

excavation will not be conducted to the west of the fence that bisects the Site. Soil in this area has 

been covered with geotextile fabric and ballast to mitigate exposure to Site rail yard workers. 

Complete results for the entire Site are included in the RIR (Appendix A). Historical analytical data 

for PCBs that were provided in the Roux reports are also included on these figures and are 

discussed below. 

3.4.1 Northern Area 

PCB results for the northern portion of the area to be excavated ranged from not detected to 

506 mg/kg at location E-50 (0.5 to 1.0-foot interval). Horizontal delineation to the northern Site 

boundary could not be completed past onsite location E-43 due to placement of permanent rail 

equipment and associated safety issues. Horizontal delineation is precluded to the west by the 

Northeast Corridor.  
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Delineation to the east is complete; PCB concentrations greater than the RDCSRS of 0.2 mg/kg 

extend onto the adjacent Hutchinson property. This area is designated as AOC 2B and will be 

remediated concurrently with the onsite northern area.  

PCB concentrations also exceeded the RDCSRS under the paved parking lot of the P.J. Hill 

Elementary School. None of the results were greater than 1 mg/kg and the area was not subject 

to TSCA. Amtrak conducted excavation of the school parking lot in 2019 and remediation to 

RDCSRS was completed. A small portion of land included in the school parcel is actually located 

within the Amtrak fenced property. This area, designated AOC 2A, will be remediated concurrently 

with the onsite northern area. 

Within the northern area, the majority of PCB exceedances occurs in the upper two feet of soil 

beneath the ballast, to a maximum depth of 4 feet bgs. Vertical delineation is complete. Analytical 

results are shown on Figure 3. 

3.4.2 Southern Area 

PCB results in the southern portion of the area to be excavated ranged from not detected to 

136 mg/kg at E-61 (0.5 to 1.0-foot interval). Delineation to 1 mg/kg is not complete at the 

southern Site boundary along the eastern fence line, where PCB concentrations at location E-61 

were 84.6 mg/kg (sample E 61-2.0-2.5) and 136 mg/kg (sample E-61-0.5-1.0). This location is 

within the area to be excavated; post-excavation sampling will be conducted to confirm that 

remediation to 1 mg/kg is complete. Horizontal delineation to the west is precluded by the 

Northeast Corridor line. With the exception of location E-72, PCBs have been delineated to 

0.2 mg/kg at the eastern Site boundary. Post-excavation sampling will be conducted to confirm 

that excavation achieves the remedial goals. 

Within the southern area, the majority of PCB exceedances occurs in the upper two feet of soil, 

beneath the ballast to a maximum depth of 2.5 feet bgs. Analytical results are presented on 

Figure 4. 

3.5 Summary of Nature and Extent of Contamination 

Residual amounts of Aroclor 1260, the dominant PCB type present at the Site, remain in shallow 

soil due to the compound’s stability and resistance to biodegradation. The chemical stability of 

Aroclor 1260 also typically limits its mobility to deeper soils or groundwater in the environment. 

One additional PCB Aroclor, 1254, was also detected in two locations, PL-A (260 mg/kg) and E-72 

(0.261 mg/kg). These areas will be included in the remediation. 

Onsite Aroclor 1260 contamination is defined for remediation purposes as the area containing 

PCB concentrations exceeding 1 mg/kg (AOC 1). Offsite, AOC 2A and 2B are defined as the areas 

with PCB concentrations exceeding 0.2 mg/kg. Approximately half of the contaminated soil is 

within the upper two feet beneath the ground cover (ballast and/or gravel) and the remaining 

contaminated soil is limited to the top four feet beneath the ground cover, which is typical of PCBs 

released into the environment. Comprehensive PCB soil analytical data accumulated from multiple 

soil sampling events in the areas to be excavated are presented on Figures 3 and 4. PCB 
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delineation areas in the areas to be excavated are shown on the remediation drawings provided 

in Appendix B. 

The estimated total area containing total PCB Aroclors that exceed applicable standards is 

approximately 112,514 square feet and is comprised of 16 delineation areas, including the two 

offsite areas (see Appendix B). Horizontal and vertical delineation to the applicable standard was 

achieved in all areas except at the northern and southern ends of the Site where rail equipment 

precludes additional sampling. 

The actual limits of the excavations will be determined by pre- and post-excavation verification 

sampling. 
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 REMEDIATION PLAN 

The work described in this plan includes the excavation and offsite disposal of PCB-impacted soil 

that exceed 1 mg/kg for the onsite areas and 0.2 mg/kg for the offsite areas. 

The proposed remedial activities include the following: 

• Removal and offsite disposal of PCB-impacted soil as bulk PCB remediation waste; 

• Collection of post-excavation samples for PCB analysis to verify the applicable cleanup goal 

for PCBs; 

• Sampling and analysis of fill material as needed prior to its use onsite; 

• Restoration of excavated areas by backfill and compaction with fill material consistent with 

NJDEP Fill Material Guidance for SRP Sites, dated April 2015; and 

• Placement of gravel or revegetation to restore the Site to pre-existing conditions. 

Prior to the remedial activities, site preparation and controls will be established and implemented. 

During remediation, soil with PCB concentrations less than 50 mg/kg will be transported to a 

non-hazardous waste disposal facility (to be determined upon Contractor selection) and soil with 

PCB concentrations greater than 50 mg/kg will be transported to a permitted TSCA-hazardous 

waste landfill (to be determined upon Contractor selection). 

The clean-up activities are proposed to be conducted under this SICP per 40 CFR § 761.61(a). 

Given the continued use of the Site as a train storage and maintenance yard, the applicable 

cleanup goal for residual PCBs in onsite soil is 1 mg/kg for onsite areas and 0.2 mg/kg for offsite 

areas. 

Post-excavation verification sampling will be conducted at a frequency described in Section 4.5. 

Soil samples will be collected in general accordance with the NJDEP Field Sampling Procedures 

Manual (FSPM) dated 2005 and analyzed for PCBs using USEPA SW846 Method 8082A. 

4.1 Remediation Areas 

As previously discussed, RI activities have been conducted sitewide. Based on the analytical results, 

areas to be excavated have been defined as AOCs: 

• AOC 1: Onsite area to the east of the fence that bisects the Site. Excavation to the west of the 

Site cannot be conducted safely as long as the rail yard and Northeast Corridor are in 

operation.  

• AOC 2A: Offsite area that is part of the PJ Hill property but is inside the Amtrak property fence 

line. All soil with PCBs in excess of the RDCSRS of 0.2 mg/kg that was outside of the fence line 

was remediated in 2019. Only a small portion of the soil remains to be addressed. 

• AOC 2B: Offsite area that is part of the industrial Hutchinson property. 

The remedial goal for AOC 1 is the NJDEP NRDCSRS of 1 mg/kg. The remedial goal for AOCs 2A 

and 2B is 0.2 mg/kg, which will allow unrestricted use of the properties with respect to PCBs. 
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The areas to be excavated have been further defined as containing PCBs greater than 0.2 mg/kg 

but less than 1 mg/kg, greater than 1 mg/kg but less than 50 mg/kg and greater than 50 mg/kg. 

The quantities provided below are based on the most current data. 

 

Phase Area Conc (mg/kg) Area (sf) Depth (ft) Volume (cy) 

South EX-1 > 50 4,067 4 603 

South EX-2 < 50 45,833 2 3,395 

South EX-3 > 50 1,542 2 114 

South EX-4 < 50 1,147 4 170 

South EX-5 < 50 9,224 4 1367 

North EX-6 < 50 5,895 2 437 

North EX-7 > 50 1,425 2 106 

North EX-8 < 50 6,528 2 484 

North EX-9 > 50 1,760 2 130 

North EX-10 > 50 973 4 144 

North EX-11 > 50 6,245 2 463 

North EX-12 < 50 7,447 2 552 

North EX-13 < 50 5,558 4 823 

North EX-14 > 50 2,883 4 427 

North OFFSITE AOC-

2A 

> 0.2 1,507 4 223 

North OFFSITE AOC-

2B 

> 0.2 10,480 4 1,553 

 Total  112,514  10,989 

 

The remedial action will be conducted in two phases. Phase 1 will addressed the northern area 

and Phase 2 will address the southern area. Preliminary remediation drawings are included in 

Appendix B. 

4.2 Site Preparation and Controls 

Prior to initiating soil remedial activities, the Site controls listed below will be implemented. 

• A health and safety plan (HASP) will be developed specifically for the planned work activities. 

All workers will follow applicable Federal and State regulations regarding work activities, 

including but not limited to Occupational Safety and Health Administration (OSHA) 

regulations, respiratory protection, personal protective equipment (PPE), etc. This will include 
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establishment of an Exclusion Zone (EZ), Contamination Reduction Zone (CRZ), and Support 

Zone (SZ) during excavation of all contaminated soil. 

• Additional notifications and plans required for the work activities will be prepared and 

submitted to the NJDEP and local officials, as needed. In accordance with NJDEP regulations, 

all work will be overseen by a New Jersey LSRP. 

• Prior to any work, the boundaries of the excavation areas will be marked, properly secured, 

and a utility mark-out will be requested from NJ One-Call. An underground utility survey was 

conducted in 2019; results are shown on remediation drawings in Appendix B. 

• Soil erosion and sediment control measures will be constructed in accordance with the Soil 

Erosion and Sediment Control Plan to be approved by the Mercer County Soil Conservation 

District. 

• Railroad tracks within the area to be excavated will be removed prior to soil excavation. Tracks 

will be re-used or recycled as scrap metal. 

• Railroad ties within the area to be excavated will be removed prior to soil excavation. Railroad 

tie disposition, whether disposal or reuse, will be completed in accordance with Federal, State, 

and local regulations. 

• Tracking Pads will be established at the exit from the work area to prevent tracking of 

contaminated soil to uncontaminated areas. 

• A truck wash station will be established at the exit from the work area. 

• A contaminated soil stockpile/soil staging area will be established and operated in a manner 

to prevent contaminant release to the environment in accordance with 40 CFR § 764.65(c)(9). 

The stockpile will not remain on the Site for more than 180 days. The final location of the 

stockpile/storage area is to be established during preparation of construction plans. This area 

will be utilized to temporarily store secure, lined, covered, and marked roll-off waste 

containers and/or lined and covered soil stockpiles until transportation offsite for proper 

disposal. Temporary berms or other soil erosion control measures will be constructed around 

this area. Additional soil erosion measures as required by the Mercer County Soil Conservation 

District will be observed. Access to the active soil stockpile and storage areas will be controlled 

through temporary fencing with controlled access points. 

• Water misting will be used as a dust suppressant in the work zone but not as a means to 

control wind dispersion of stockpiled material. Stockpile materials will be covered daily. Every 

effort will be made to prevent fugitive dust or runoff from reaching any sensitive receptors or 

ecologically sensitive areas. 

Air monitoring will be conducted during the active removal and handling of PCB-contaminated 

soils. To reduce dust levels and exposures to dust, a combination of engineering controls and PPE 

will be implemented as part of the work activities. The perimeter air monitoring plan is discussed 

in Section 4.4. 
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4.3 Soil Removal 

Soil removal activities will be conducted in compliance with 40 CFR § 761.61. The horizontal and 

vertical limits of excavation have been determined by the results of multiple in-situ soil 

investigations conducted between 2002 and 2017, as described in Section 3.0. The areas 

containing soil where PCBs exceed the applicable standard will be excavated along with any 

overlying ballast and transported offsite to a designated facility for disposal as bulk PCB 

remediation waste. No additional soil removal will be performed within the active portion of the 

rail yard, due to potential disturbance of active rail operations within the Northeast Corridor.  

Soil removal is proposed in the areas presented in Appendix B. The total footprint of the areas 

subject to excavation encompasses approximately 112,514 square feet. Soil excavation depths will 

extend up to 4 feet bgs. Excavated areas and depths will be verified by post-excavation sampling. 

4.4 Perimeter Air Monitoring Plan 

Airborne particulate matter consists of many different substances suspended in air in the form of 

particles (solids or liquid droplets) that vary widely in size. Inhalation hazards are caused if the 

intake of these particles includes intake of vapors and/or contaminated dust. Particles less than 

10 micrometers in diameter (PM10), which include both respirable fine (less than 2.5 micrometers) 

and coarse (less than 10 micrometers) dust particles, pose the greatest potential health concern 

because they can pass through the nose and throat and get into the lungs. 

During the performance of the planned remediation activities, particulate matter in the form of 

potentially PCB-affected dust may be generated. Dust may also contain elevated levels of arsenic, 

polynuclear aromatic hydrocarbons, pesticides and VOCs. The greatest potential for the 

generation of affected dust is during the excavation and handling of contaminated soil. As 

indicated in the remediation plan, the main dust control mechanism to be employed on the 

project will be the use of engineering controls (e.g. wetting the soils) and PPE. In addition, 

particulate air monitoring will be conducted during intrusive or dust-generating activities in the 

SZ and perimeter of the EZ. The SZ is the area just outside of the active work areas, in designated 

safe work zones or support zones. Particulate air monitoring will determine if fugitive dust 

particles are present in the ambient air within the designated SZ and/or at the EZ perimeter during 

active removal activities. 

At least two fixed monitoring stations will be established at the downwind perimeter of the EZ. 

A minimum of three fixed monitoring stations will be established in the SZ. One monitoring station 

will be established upwind of the EZ and two monitoring stations will be established downwind 

of the EZ. The locations of the monitoring stations will be determined daily based on wind 

direction and potential receptors. Additionally, the perimeter air monitoring technician (PAMT) 

will have a mobile particulate dust meter to monitor specific areas based on Site conditions. 

Dust concentrations in the SZ will be measured using a suitable real-time aerosol particulate 

monitor capable of determining ambient air fugitive dust concentrations to 0.001 milligrams per 

cubic meter (mg/m3) and continuous electronic data logging at an appropriate time interval 

(e.g. concentration would be logged every 15 seconds). Air monitoring will be conducted while 

active removal activities are occurring, and readings will be recorded in the field book at a 

frequency of one reading per hour. Air monitoring equipment will be operated by the PAMT. 
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Prior to the active removal actions and at periodic points during the project, air monitoring 

readings will be recorded to document background particulate matter concentrations. 

If total particulate concentrations in the SZ or at the perimeter of the EZ exceed the action limit 

of 0.1 mg/m3 above background (as specified below and incorporating background readings) and 

are sustained (i.e. greater than 15 minutes), an alarm will notify the PAMT and then additional dust 

suppression techniques to mitigate fugitive dust will be initiated. If applicable, the dust 

suppression techniques will involve the application of a fine mist of water over the area creating 

the fugitive dust condition. The water will be applied either by small hand-held sprayers, sprinklers, 

or hose nozzles. In the event that the total of airborne particulate cannot be maintained below 

the action limit in the SZ and at the perimeter of the EZ, then work activities will cease until 

sustained readings are below the action limit or the SZ or EZ designation is re-evaluated. 

OSHA has published the following permissible exposure limits (PEL) (8-hour time weighted 

average [TWA]) for air contaminants (29 CFR § 1910.1000; Table Z-1). 

 

Air Contaminant PEL (8-hour TWA)  

Total Dust 15 mg/m3 

Respirable Dust Fraction 5 mg/m3 

PCBs (54% Chlorine) 0.5 mg/m3 

 

In addition, USEPA has established a National Ambient Air Quality Standard for PM10 of 

0.150 mg/m3 (24-hr average). 

A total airborne particulate action limit has been established for the soil excavation work to be 

conducted with consideration of the specific receptors, work activities, and OSHA PELs. The action 

limit applies only to air monitoring within the SZ and perimeter to the EZ; an action limit has not 

been set for the active work zones (exclusion zones) as engineering controls will be used within 

these zones. 

Given the maximum anticipated PCB concentration in dust that may be generated during remedial 

activities, a conservative action limit of 0.1 mg/m3 above background will be maintained during 

Site work. Air monitoring at a location representative of background air conditions (i.e. a location 

upwind of the work area) will be conducted at the same frequency as SZ monitoring to obtain 

data representative of real-time background conditions. The action limit will be used to determine 

if and when additional engineered controls, PPE, and/or work stoppages would be necessary. 

Air monitoring equipment will be calibrated according to manufacturer's specifications. Weather 

and other site conditions will affect the normal operation of the equipment, which will require 

routine maintenance. Weather conditions will be noted on daily air monitoring logs. It is expected 

that dust or other particulate matter will not be a concern on rainy or misty days. 
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The perimeter air monitoring plan will also address non-TSCA contamination. 

4.5 Verification Sampling Procedures 

The areas to be excavated have been defined by known level of contamination and applicable 

remediation standards as discussed in Section 4.1. Sixteen discrete areas have been identified 

based on current data. Proposed verification sample locations are presented on Figures 5 and 6.  

4.5.1 Sampling Plan 

The proposed process for locating samples is as follows. 

• Once the pre-determined depth limits have been reached, the base of the excavation will be 

divided into grids with 20 feet by 20 feet spacing; one verification sample will be collected at 

each grid square; a minimum of four discrete base samples will be collected from each 

excavation. 

• If the analytical result from one grid square show total PCB concentrations of less than the 

applicable standard, the area within that grid square will be considered clear for backfilling. If 

the analytical results from a grid square are greater than the applicable standard, an additional 

layer of soil will be removed from that grid square and the grid square will be resampled and 

analyzed. The depth of the additional excavation layer will be determined based on the 

analytical results and professional judgment. This procedure will continue until the sample 

results are below the applicable standard for total PCBs. 

In order to concurrently comply with NJDEP requirements, additional sidewall samples will be 

collected at a rate of one sample per 30 linear feet of sidewall. The verification samples and 

locations will be consistent with the NJDEP Technical Guidance for Site Investigation of Soil, 

Remedial Investigation of Soil, and Remedial Action Verification Sampling for Soil, dated March 

2015. Depending on the final excavation limits and sample locations, samples collected prior to 

excavation may be used to verify that excavation to applicable standards is complete. 

In addition to the samples indicated above, in accordance with the NJDEP FSPM, duplicate 

samples will be collected at a frequency of one per 20 samples collected and field blank samples 

will be collected at a frequency of one per day. These samples will be submitted to the laboratory 

as part of the quality assurance/quality control (QA/QC) procedures associated with sample 

collection. 

Samples will be transported to the laboratory under standard chain of custody procedures and 

analyzed for PCBs using USEPA Method 8082A. 

4.5.2 Confirmation Sample Identification 

A unique project specific sample identifier will be assigned to each soil sample. The sample 

identifier will be entered on the chain of custody and noted in the logbook to track sample results. 

For verification soil samples, field personnel will use the format of “aa#-bb-cc-(dd)” to assign 

unique identifiers for each soil sample: 
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aa = Acronym (EB for onsite East Barracks, PJH for AOC 2A and HUT for AOC 2B) and 

number (#) designating Excavation Area 

bb = sample type (SW = sidewall, B = base) and number (#) 

cc = cardinal direction within excavation area (N=north, S=south, NW=northwest, etc.)   

(dd) = six-inch depth interval, e.g., 0 – 0.5, 2.0-2.5. 

An example of a sample identifier for a verification soil sample is EB1-SW1-N-(1.5-2.0). 

After each sample is labeled, field personnel will transfer the identical information from the label 

to a chain-of-custody form. The chain-of-custody form is a serialized document and provides a 

detailed summary form for the analytical laboratory to track samples. A map of each excavation 

showing sampling locations will also be prepared for reporting purposes. If a verification sample 

needs to be collected at the same location, each sample will be labeled similarly EB1-SW1-N-(2.5-

3.0). 

Blind duplicate samples will be labeled as “XX-” and the date of sample collection. Field blanks 

will be labeled with FB and date.  

4.5.3 Waste Characterization Samples 

Remedial activities will generate approximately 11,000 cubic yards of soil containing PCBs with 

concentrations greater than 1 mg/kg. PCB waste characterization will be performed to develop 

waste profiles and to identify waste disposal facilities using composite sampling methods with 

one sample per each 250 tons of soil generated. 

Soil will be segregated by PCB concentrations less than 50 mg/kg and greater than 50 mg/kg. 

Grab samples will be collected from areas that best represent the waste stream being evaluated 

for disposal. If composite sampling is performed, the composite parts will be homogenized in a 

disposable aluminum pan and the sample transferred into a clean sample jar.  

Liquid waste characterization samples will be collected from drums or other containers using a 

drum thief or disposable poly-bailer. If two distinct phases of liquid are present in a drum, two 

separate drum thieves or bailers will be used to separately sample each phase. The sample(s) will 

be transferred into a container appropriate for the requested analysis. 

4.5.4 Soil Sample Shipping Procedures 

Immediately following sample collection, labeled sample containers will be placed in an insulated 

cooler containing crushed ice to chill samples to below 4°C. To prevent the sample labels from 

getting wet and to contain any breakage during shipment, each set of sample containers will be 

placed in zip-lock bags prior to being placed in the sample shipping container, (e.g. cooler). For 

those containers where the labels cannot be read once the container is prepared for shipment, 

the sample identification number, date, and time will be recorded on the outer zip-lock bag with 

an indelible marker. Field personnel will wrap glass containers with bubble wrap or other 

appropriate padding to prevent breakage during transport. Field personnel will follow the 

following steps for sample shipment: 
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1. Place the chain-of-custody record in a sealed bag and place chain of custody in 

cooler. 

2. Seal the cooler with packing tape  

3. Apply a custody seal on the cooler lid. 

4. Label coolers with job name, job number, date, time, contact name, and phone 

number. 

5. Ship cooler via FedEx priority overnight to laboratory or send by courier. 

Wood will use chain of custody procedures to establish, document, and maintain custody of field 

samples. A complete chain of custody record will accompany samples during collection, during 

shipment to the laboratory, and during analysis. When transferring samples, the individuals 

relinquishing and receiving will sign, date, and note the time on the chain of custody record. Two 

copies (including the original) will accompany the samples to the laboratory. One copy will remain 

with the field team. The following information will be provided on the chain of custody form: 

• Site name 

• Sample identification 

• Date and time of sample collection 

• Name and signature of sampler 

• Sample preservation 

• Matrix 

• Type of analysis 

• Signature(s) of individual involved in sample transfers 

• Delivery of samples to the laboratory and storage at 4°C or below 

4.5.5 Quality Assurance Project Plan 

A Site-wide Quality Assurance Project Plan (QAPP) will be developed for the Site in accordance 

with NJDEP requirements. Specific information related to the SICP in included in the following 

sections.  

4.5.5.1 Data Quality Objectives 

To ensure data of appropriate quality is obtained, the selected analytical laboratories will use 

USEPA Method 8082A from SW-846 for PCBs in accordance with 40 CFR 761. Indicators of data 

quality, which include precision, accuracy (bias), representativeness, comparability, completeness, 

and sensitivity will be compared to specified acceptance criteria to ensure investigation objectives 

are met, as outlined in the QAPP.  
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4.5.5.2 Quality Control Sampling 

Field data quality objectives for the sampling activities to be performed include: (1) collection of 

samples representative of Site conditions, (2) obtain meaningful data that demonstrate the 

PCB-impacted soil has been removed to the project cleanup levels (for confirmatory samples), and 

(3) collection of duplicate samples (1 per 20 samples). Field blanks will be collected from water 

run over decontaminated sampling equipment once per day. 

4.5.5.3 Laboratory Quality Assurance/Quality Control 

Once the laboratory has logged in the samples, their progress through preparation and analysis 

will be tracked and monitored. The approved/certified laboratory will appropriately store and 

analyze samples according to USEPA Method 8082A from SW-846 for PCB analysis. Required 

laboratory QC checks, their required frequency, the established control limits, and the actions to 

be taken if the control limits are exceeded will be completed in accordance with Method 8082A. 

A quality control package will be provided with the laboratory data containing results for a 

duplicate, matrix spike and matrix spike duplicate for each batch of 20 samples. 

4.5.5.4 Data Review and Usability 

All aspects of the project (e.g. field monitoring activities and laboratory analyses) will be examined 

to determine if any problems were encountered that might jeopardize the usability of the data for 

its intended purpose. 

4.6 Dewatering 

Although the planned maximum excavation depth is not anticipated to intersect the top of the 

water table, it may be necessary to dewater certain excavations periodically/temporarily after rain 

events. Dewatering equipment that will be used includes pumping equipment (e.g., trash pumps) 

hoses and piping, sump construction. Anticipated dewatering rates are less than 5,000 gallons per 

day. Accumulated water will be pumped to onsite frac tanks and sampled prior to offsite disposal. 

4.7 Backfilling 

Excavation backfilling will be performed upon receipt of the analytical results for the confirmation 

soil samples and verification that the results show PCB concentrations remaining in-place meet 

applicable standards. The excavation will be dewatered, if necessary, to remove free standing 

water and backfilled with fill approved by the LSRP in accordance with the technical specifications 

and NJDEP requirements. The backfill will be compacted using mechanical compaction methods. 

The approved backfill will be installed to within one foot of grade, after which the remaining 

restoration (e.g., 6 inches of gravel road base or top soil for vegetation) will be placed. Based on 

achieving the cleanup standard of 1 mg/kg, a cap will not be required for this Site. 

4.8 Waste Storage and Disposal 

The following activities will be completed with regard to the proper storage and disposal of PCB 

remediation wastes in accordance with 40 CFR § 761.65(c)(9): 

• At the end of each work day, any open excavations will be secured by temporary fencing and 

lined with plastic; 
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• A secure, lined, covered, and marked waste container (roll-off or equivalent) will be staged for 

the collection of PCB wastes greater than 50 mg/kg generated during the work activities in 

accordance with 40 CFR § 761.65. 

• Alternatively, soil may be temporarily stockpiled on plastic liner or direct loaded in 

transportation vehicles for temporary staging, sampling and analyses and eventual shipment 

to the disposal facility based on the soil acceptance procedure. A contaminated soil 

stockpile/soil staging area will be established and operated in a manner to prevent 

contaminant release to the environment in accordance with 764.65(c)(9). The stockpile will not 

remain onsite for more than 180 days. The final location of the stockpile/storage area will be 

established during preparation of construction plans. This area will be utilized to temporarily 

store secure, lined, covered, and marked roll-off waste containers and/or lined and covered 

soil stockpiles until transportation offsite for proper disposal. Temporary berms or other soil 

erosion control measures will be constructed around this area. All additional soil erosion 

measures as required by the Mercer County Soil Conservation District will be observed. Access 

to the active soil stockpile and storage areas will be controlled through temporary fencing 

with controlled access points. 

• Containers will be properly labeled and marked in accordance with 40 CFR § 761.40. 

• Upon completion of the work or when a container is considered full, the waste will be 

transported offsite under manifests or bills of lading for disposal at an approved disposal 

facility. Soils classified as TSCA waste (greater than 50 mg/kg) will be segregated for disposal 

at a TSCA waste landfill. 

• Soils classified as non-hazardous waste (less than 50 mg/kg) may be placed in a separate 

waste container or temporarily stockpiled on plastic liner and will be segregated for disposal 

at a non-hazardous waste disposal facility. 

• Soil stockpiles will be surrounded with hay bales and shall be covered with plastic overnight, 

and at all times until disposal. 

• Copies of manifests, waste shipment records, bills of lading, and certificates of disposal will be 

collected and provided as part of the final remedial action report to USEPA. 

• Equipment will be decontaminated in accordance with 40 CFR § 761.79. 

4.9 Equipment Decontamination Procedures 

At the completion of use, construction equipment parts that were in contact with contaminated 

media will be decontaminated prior to demobilization. Equipment tracks, excavator buckets, 

loader buckets and hand tools will be thoroughly cleaned with a pressure washer and soap. Truck 

tires will be inspected and washed as necessary within a truck wash station prior to leaving the 

Site. Decontamination (decon) wash water (including that generated from washing vehicles and 

equipment) from equipment will be collected, containerized and managed as TSCA waste. All 

personnel controls/equipment cabs will be thoroughly cleaned and wiped down with a soap/water 

wash.   
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Equipment (sampling bowls and trowels) will be cleaned before initiating Site work. 

Non-dedicated sampling equipment will be decontaminated after each use. Cleaning will consist 

of hand washing using a laboratory-grade non-phosphate detergent, potable water, and scrub 

brushes, followed by a potable water rinse. Sampling equipment that directly contacts sample 

media (e.g., bowls) will be cleaned either using the following procedure:  

1. Wash with potable water and a brush to remove particulate matter; 

2. Wash with Alconox® (or equivalent) and potable water or distilled water; 

3. Rinse with distilled water; 

4. Allow equipment to dry; and 

5. Wrap equipment with aluminum foil. 

Field personnel will designate a decontamination area onsite prior to beginning excavation 

activities. The decontamination area will be covered with polyethylene sheeting to collect fluids 

produced during decontamination activities. Decontamination fluids will be containerized in steel 

55-gallon drums or frac tanks.   

4.10 Site Restoration 

Following completion of backfill, excavated areas will be restored to pre-existing conditions 

consisting of gravel road area and vegetation. The restoration plan is included the Appendix B 

drawings.  

4.11 Demobilization 

All areas disturbed as a result from the remedial action will be restored. Prior to demobilization, 

Site clean-up activities will be performed to remove any debris, stockpiled materials, tools and 

waste related to the remedial activities. Once the Wood engineer confirms that the Site is 

orderly/clean and decontamination procedures are complete, authorization to demobilize 

remaining materials, Site personnel and equipment will be granted. Temporary facilities and 

subcontractors will also be demobilized. 

4.12 Cleanup Schedule 

Remediation activities will be initiated upon approval of this plan and procurement of the remedial 

contractor by Amtrak. The current remediation/construction schedule for the Site anticipates field 

activities to be limited to summer months (July and August) commencing in July 2020. It is 

anticipated that the soil removal activities described in this plan will occur over three summer 

seasons. Remedial activities will be documented and completed in accordance with any conditions 

contained within USEPA’s approval. A tentative schedule is provided below: 
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Remediation Schedule  

Preparation of Plans and Specifications January 2020 

Contract Award April 2020 

Field Implementation of SICP May 2020 – September 2020;  

May 2021 – September 2021,  

May 2022 – September 2022 

Submittal of Remedial Action Report December 2022 

 

4.13 Location and Availability of Documentation 

Following completion of the work activities, records and documentation per 40 CFR § 761 will be 

generated and maintained at the Amtrak office. These documents will be made available to the 

USEPA upon request. A Remedial Action Report documenting the completion of the work 

activities, volumes of disposed materials, post-excavation analytical results, waste disposal 

documentation, the as-built survey and a deed notice will be prepared and submitted to the 

USEPA and NJDEP.  
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 HEALTH AND SAFETY 

A Site-specific HASP will be prepared and administered for the duration of the project. This HASP 

will include specific information and procedures to be followed to protect workers from potential 

chemical, physical, and biological hazards associated with the work. 

Site personnel will comply with applicable State and Federal regulations pertaining to employee 

health and safety, including regulations set forth by OSHA 29 CFR 1910 and 1926. All personnel 

will be required to have 40-Hour HAZWOPER Training and a current 8-Hour Refresher prior to 

performing work on the Site. A qualified Field Safety Officer will monitor the remediation work at 

the Site for compliance. 

While PCBs do not readily vaporize, excavation operations can liberate fine dust particles. These 

PCB-containing particles may become airborne and represent an exposure risk to unprotected 

workers. Real-time air monitoring in and around the perimeter of the work areas will be conducted 

for the duration of the project. Utilization of pre-emptive dust control measures during intrusive 

remediation activities will be employed to avoid PCB contamination resulting from uncontrolled 

dust migration. 

Remediation facilities will be established and maintained for decontaminating equipment and PPE 

that contacts contaminated materials during the remediation activities. A temporary, plastic-lined 

pad (or equivalent) will be established for the contaminated equipment. Water sprayers will be 

used over the pad to remove potentially contaminated soil, sediment, or liquids. Decontaminated 

equipment will be allowed to air dry. Remediation water will be transferred to a frac tank or drums 

for characterization and disposal. 

A personnel decontamination area will be established and maintained in the CRZ for each work 

area. Personnel decontamination stations will consist of a plastic-lined pad (or equivalent) with a 

container for disposable PPE. Remediation water will be transferred to a frac tank or drums for 

characterization and disposal. 
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N.J.A.C. New Jersey Administrative 
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PP+40 Priority Pollutants with library 
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PRR The Pennsylvania Railroad 
QAPP Quality Assurance Project Plan 
RAO Response Action Outcome 
RAWP Remedial Action Work Plan 
RDCSCC Non-Residential Direct Soil 

Cleanup Criteria 
RDCSRS Residential Direct Contact Soil 

Remediation Standards 
RE Receptor Evaluation 
RI Remedial Investigation 
RIR Remedial Investigation Report 
RIWP Remedial Investigation Work 

Plan 
Roux Roux Associates, Inc. 
SCC Soil Cleanup Criteria 
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SRP  Site Remediation Program  
SRRA Site Remediation and Reform 

Act 
SRS Soil Remediation Standards 
SVOC Semi-Volatile Organic 

Compound 
TAL Target Analyte List 
TSCA Toxic Substances Control Act 
TCL Target Compound List 
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1.0 INTRODUCTION 

This remedial investigation report (RIR) provides the results of the remedial investigation 

(RI) activities conducted at the East Barracks Rail Yard Site located at East State Street 

and Olden Avenue, Trenton New Jersey (Site) by Amec Foster Wheeler Environment & 

Infrastructure, Inc. (Amec Foster Wheeler) on behalf of Amtrak (National Railroad 

Passenger Corporation). Investigation activities at the Site have been conducted pursuant 

to New Jersey Administrative Code (N.J.A.C.) 7:26C, Administrative Requirements for 

Remediation of Contaminated Sites (ARRCS) under direction of a Licensed Site 

Remediation Professional (LSRP).  

New Jersey Transit (NJT) currently leases and formerly operated facilities at the East 

Barracks Rail Yard, which is owned by Amtrak.  

1.1 PURPOSE 

This report provides information related to NJDEP Case Number 00-03-20-1219-43 under 

Program Interest Number G000043212. This RIR has been prepared to address a 

discharge of polychlorinated biphenyls (PCBs), which was initially reported by the Site 

operator, NJT, on March 20, 2000. The discharge was attributed to leaking transformers on 

electric powered, self-propelled rail cars. NJT entered into a Memorandum of Agreement 

(MOA) with the New Jersey Department of Environmental Protection (NJDEP) on April 18, 

2002. Initial RI activities were performed by Roux Associates, Inc. (Roux) beginning in 2001. 

As the Site owner, Amtrak has continued the RI activities in order to comply with the Site 

Remediation Reform Act (SRRA), N.J.S.A. 58:10C-1 et seq. Amtrak has never operated the 

rail yard. 

1.2 COMPLIANCE WITH TECHNICAL AND REGUILATORY REQUIREMENTS 

All RI work performed for this project was conducted in accordance with ARRCS, the 

Technical Requirements for Site Remediation (TRSR) - N.J.A.C. 7:26E and the current 

version of the NJDEP Field Sampling Procedures Manual (FSPM) (NJDEP, 2005). There 
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were no variances from the TRSR or applicable guidance documents implemented during 

performance of RI activities. 

1.2.1 Regulatory Status 
The discharge of PCBs to soil that was reported to NJDEP is being addressed pursuant to 

the Spill Compensation and Control Act (Spill Act), N.J.S.A 58:10-23 and under the United 

States Environmental Protection Agency (USEPA) Toxic Substances and Control Act 

(TSCA), 15 U.S.C. §2601 et seq. Technical work has been conducted in accordance with 

NJDEP’s policy for coordination between NJDEP and USEPA relative to PCBs 

(NJDEP, 2013). 

NJDEP regulations applicable to this project include: 

• N.J.A.C. 7:1E Discharges of Petroleum and Other Hazardous Materials 

Substances Rules 

• N.J.A.C. 7:26C ARRCS 

• N.J.A.C. 7:26D Remediation Standards 

• N.J.A.C. 7:26E TRSR 

1.2.2 Cleanup Standards 

1.2.2.1 NJDEP 

Historical and recent data have been reviewed for this RIR and compared to the NJDEP 

Residential Direct Contact Soil Remediation Standards (RDCSRS), the Non Residential 

Direct Contact Soil Remediation standards (NRDCSRS) and the 2013 default Impact to 

Ground Water Soil Screening Levels (IGWSSL) (NJDEP, 2010). The Soil Remediation 

Standards (SRS) and IGWSSL are included in the analytical results summary tables. 

Note that per NJDEP policy, PCBs are considered an immobile chemical, as listed in the 

Guidance for the Evaluation of Immobile Chemicals for the Impact to Ground Water 

Pathway (NJDEP, 2008).  
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1.2.2.2 TSCA 

NJDEP has issued guidance regarding PCB remediation entitled Coordination of NJDEP 

and USEPA PCB Remediation Policies, March 1, 2013. Relevant portions of the guidance 

related to TSCA are summarized below. 

TSCA provides federal policy that must be coordinated with the NJDEP Site Remediation 

Program (SRP) policy during PCB remediation projects. This coordination allows the 

remediation of PCBs to be dependent on the Site-specific concentrations and the future Site 

use. TSCA does not regulate PCBs at concentrations less than 1 milligram per kilogram 

(mg/kg). For PCB concentrations greater than 1 mg/kg, TSCA offers several options under 

40 CFR part 761. These are described below.   

Options for remediation of PCBs in compliance with TSCA include: 

 TSCA Self-Implementing Criteria In Defined High Occupancy Areas - PCBs may 

remain between 1 mg/kg and less than or equal to 10 mg/kg with a cap. This would 

be applicable to residential, unrestricted use or other uses where occupancy will 

exceed an average of 6.7 hours/week.  

 TSCA Self-Implementing Criteria In Defined Low Occupancy Areas - Where 

occupancy will not exceed an average of 6.7 hours/week, PCBs up to 25 mg/kg may 

remain without engineering or institutional controls. PCBs between 25 and 50 mg/kg 

may remain when access is restricted by fencing and warning signs. PCBs may 

remain at levels between 25 and 100 mg/kg when capped. 40 CFR 761.61(a)7 

defines a cap as being a minimum of 6 inches of asphalt, concrete or similar material, 

or 10 inches of compacted soil. Additional cap requirements may be imposed by 

USEPA to address geotechnical properties.  

 TSCA Performance-Based Disposal - The performance-based disposal codified in 

40 CFR 761.61(b) allows for remediation under certain conditions without USEPA 

notification or approval. In such situations, PCB remediation must be completed to 

less than 1 mg/kg and all remediation waste must be disposed at a TSCA-approved 

disposal facility. This option allows for the more rapid remediation of 

PCB-contaminated soils. 



Remedial Investigation Report 
East Barracks Rail Yard, New Brunswick, NJ 
 
 

 
 4 

 TSCA Risk-Based Disposal Approval - Taking into account a future low occupancy 

use scenario with appropriate deed notice and engineering controls, PCB 

concentrations up to 100 mg/kg may remain onsite under both NJDEP and TSCA 

guidelines. A risk-based disposal approval may be requested under 40 CFR 

761.61(c) from the USEPA Regional Administrator. Such risk-based disposal 

proposals may include requests to waive the more restrictive high occupancy 

limitations or to leave PCB concentrations in excess of 100 ppm.  

Self-implementing PCB remediation requires a minimum 30-day advance written notification 

by the party conducting the remediation to the USEPA Regional Administrator and other 

involved regulatory agencies. The proposed remediation is assumed to be acceptable if the 

USEPA Regional Administrator does not respond within 30 calendar days of receiving the 

notice.  

1.2.2.3 Coordination of NJDEP and USEPA PCB Remediation Policies 

NJDEP policy does not recognize the USEPA occupancy levels or concentration-based 

scenarios and requires a deed notice for PCBs in soil at concentrations greater than 

0.2 mg/kg and the addition of a cap when PCBs in soil exceed 1 mg/kg for non-residential 

scenarios. NJDEP also recognizes the special case of active rail yards where access is 

limited or precluded, and the ground surface along rail alignments and supporting areas is 

covered with ballast or pavement and routinely maintained as part of ongoing operations. 

For railroad lines, spurs and/or sidings that have not been remediated and will remain in 

service, a pre-approved notice may be inserted into the response action outcome (RAO) by 

the LSRP. This notice defers the need for remediation of low levels of polynuclear aromatic 

hydrocarbons (PAHs), PCBs and heavy metals as long as the railroad line, spur and/or 

siding remains in service (NJDEP, 2016). In light of these USEPA and NJDEP site-specific 

requirements and policies, a remediation level of 10 mg/kg has been deemed applicable for 

the internal, active portions of the rail yard.  

The sporadic presence of other contaminants at low concentrations, such as metals and 

PAHs, do not require complete investigation and remediation as long as the property 

continues to function as an active rail yard. 
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1.2.3 Regulatory Timeframe 
The remediation was required to be initiated on March 20, 2000. In accordance with SRRA, 

the regulatory timeframe for the RIR was May 7, 2015. Remedial Timeframe Notification 

Forms were submitted to NJDEP in 2015 and 2016 to extend the regulatory deadline for 

this RIR to May 7, 2017.  

1.2.4 Technical and Regulatory Requirements 
All RI activities presented in this report were conducted in accordance with the TRSR in 

effect at the time. There were no variances from the TRSR or applicable guidance 

documents.  

The following items were performed in accordance with current administrative regulatory 

requirements: 

• The LSRP for this Site, Marlene Lindhardt, was retained on March 5, 2015. 

• The initial Receptor Evaluation (RE) was submitted on April 1, 2016; an updated 

RE is included with this submittal. 

• Remediation Timeframe Notification Forms were submitted on April 2, 2015 and 

April 6, 2016. 

There are no outstanding NJDEP fees due as of April 2017. 

This RIR is being submitted to NJDEP by the LSRP, Ms. Marlene Lindhardt, LSRP No. 

581173 through the online system and includes the updated RE and the Case Inventory 

Document (CID).  

All electronic data deliverables (EDDs) for data collected by Amec Foster Wheeler have 

been submitted to NJDEP in accordance with the NJDEP Electronic Data Interchange 

Manual, September 2016, http://www.state.nj.us/dep/srp/hazsite/docs/edi/. 

http://www.state.nj.us/dep/srp/hazsite/docs/edi/
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2.0 SITE DESCRIPTION AND PHYSICAL SETTING 

2.1 SITE HISTORY AND OPERATIONS 

Amtrak acquired the East Barracks rail yard on April 1, 1976 when Amtrak took over the 

entire Northeast Corridor line. Amtrak has never operated the rail yard. NJT and 

predecessor railroads, including the Pennsylvania Railroad (PRR) and the Penn Central 

Transportation Company (Penn Central), used the rail yard for overnight storage of electric 

powered, self-propelled passenger rail equipment for the Northeast Corridor rail line. The 

facility provided minor routine maintenance, e.g., brake pad changing, interior car cleaning, 

and overnight storage for commuter rail cars. NJT presently maintains the lease on the 

property from Amtrak, but has not operated the rail yard for several years. 

The Site is currently used by Amtrak for storage of rail equipment that is used to maintain 

the right of way. The Site consists of the following: 

• Active and former rail lines/spurs, 

• One crew office trailer, and 

• A parking area.  

The Site is bordered by the active Northeast Corridor rail line to the west. 

2.2 SITE LOCATION AND TOPOGRAPHY 

The Site consists of land located on Block 25101 Lot 1, Block 25201 Lot 1, Block 25301 

Lot 2, and Block 25401 Lot 4 in Trenton. The Site encompasses approximately 7 acres and 

extends 0.47 miles in length. The general location of the Site is presented on Figure 1 (Site 

Location Map) and a site plan depicting the Site in greater detail is presented on Figure 2. 

The Site is bordered by Olden Avenue to the north and Lincoln Avenue/Chambers Street to 

the south, which are elevated rail overpasses that cross the tracks. The Site is bordered to 

the west by the active Northeast Corridor rail line. Located adjacent to the eastern Site 

boundary is one school, a park, residential properties that front East State Street. 
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The Site is located approximately 1,000 feet south of Assunpink Creek, which discharges 

to the Delaware River, approximately two miles west of the Site. Topography at the Site is 

generally flat, with the exception of rail lines that are slightly elevated. Relief across the Site 

is approximately two feet except along the southeastern portion of the Site, where soil that 

has been reworked and placed along the Site fence line results in a steep incline of up to 

four feet. The entrance to the Site (North Cook Avenue) is located down a moderately 

sloping hill. A slight depression is present parallel to the fence line along the western side 

of the railroad tracks. In addition, a slight depression or drainage swale is present to the 

southeast of the unpaved road that parallels the fence line that is located to the northeast 

of the North Cook Avenue entrance. 

2.3 GEOLOGY 

The Site is located in the northernmost section of the Atlantic Coastal Plain Province, 

approximately one mile south of the Fall Line (boundary of Piedmont Province). The Atlantic 

Coastal Plain is comprised of Cretaceous age unconsolidated or poorly consolidated layers 

of gravel, sand and clay.  

According to the Geologic Map of the Trenton East and West Quadrangle (Stanford, 2014), 

surficial deposits in the vicinity of the Site include artificial fill, fluvial deposits (Lake 

Wisconsinan Glaciofluvial deposits), and Alluvium. The Lake Wisconsinan Glaciofluvial 

deposits, which are as much as 60 feet thick, consist of well stratified fine-to-coarse sand 

and unstratified to weakly stratified gravel. The Alluvium deposits, which are as much as 

40 feet thick, consist of unstratified to weakly stratified sand, silt, minor clay and peat and 

pebble to cobble gravel. The depth to bedrock beneath the Site is estimated to be greater 

than 40 feet. 

2.4 SITE SOIL 

Site historical operations have resulted in fill material being placed at the surface across the 

Site. Stone ballast is present adjacent to the current railroad tracks, along the unpaved road 

south of the fence, and in the parking area. Underlying the ballast is fill material consisting 

of black sand, cinders and gravel to a depth of approximately two feet. Below two feet are 
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native deposits of sand, silt and gravel associated with the historical Assunpink Creek flood 

plain (Roux, 2002). 

Amec Foster Wheeler advanced multiple shallow borings across the Site. The soils 

encountered were consistent with those reported by Roux in the 2002 Remedial 

Investigation Work Plan (RIWP).  

2.5 HYDROGEOLOGY 

According to Roux, based on groundwater investigations conducted at the nearby NJT 

former Mercer Bus Garage facility that was located immediately to the northeast of the Site, 

groundwater in the area occurs under unconfined, water table conditions. The depth to 

water at the adjacent former Mercer Bus Garage facility was encountered at 18 to 19.5 feet 

below ground surface (bgs). The direction of groundwater flow at the former Mercer Bus 

Garage was determined to be to the north, towards Assunpink Creek. Therefore, it was 

assumed that groundwater at the Site also flows to the north (Roux, 2003). 

Based on Site-specific data, the depth to groundwater at the Site is approximately 5.3 to 

7.8 feet bgs. 

2.6 RECEPTOR EVALUATION 

The initial RE was prepared and submitted for this Site in 2016. The RE has been updated 

for this RIR. The results of the RE are summarized below. 

2.6.1 Onsite and Surrounding Land Use 
The subject property is a 7-acre parcel with an active rail line formerly operated by NJT, an 

employee parking area, and one office trailer. The property is listed on the City of Trenton’s 

Tax Map as Block 12501 Lot 1, Block 25201 Lot 1, Block 25301 Lot 2, and Block 25401 

Lot 4.  

The property was used as a “layover facility” for NJT, the PRR and Penn Central and other 

predecessor commuter trains. It is currently used by Amtrak to store rail equipment, which 

is used to maintain the rail right of way. 
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The property is located in a mixed commercial area with some light urban, industrial land 

use and deciduous forest sections of Trenton. The Site is bordered on the north by Olden 

Avenue, south by Lincoln Avenue/Chambers Street, and west by the Northeast Corridor. 

Located adjacent to the eastern Site boundary is one school, P.J. Hill Elementary School, 

a playground, Greg Grant Park, and numerous residential properties along East State 

Street. Junk and debris have been observed outside the Site boundary at the rear of these 

properties, adjacent to the Site. 

2.6.2 Ecological Evaluation 
An ecological evaluation (EE) was performed in 2015 to identify environmentally sensitive 

natural resources (ESNRs), which potentially could be impacted by the Site; identify 

migration pathways to ESNRs and document observations of impact that could be 

attributable to Site contaminants; and identify contaminants of potential environmental 

concern (COPECs) that could adversely impact ESNRs. The EE concluded that there are 

currently no ESNRs on, adjacent to, or potentially impacted by the Site. In addition, there 

are no existing pathways for COPECS to reach ESNRs. Therefore, no further action is 

warranted for ecological receptors.  
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3.0 PREVIOUS INVESTIGATIONS 

3.1 INITIAL INVESTIGATION - 1999 

NJT collected four soil samples from the track area in November 1999 to investigate the 

presence of PCBs. PCBs were detected at concentrations ranging between 519 mg/kg and 

36,205 mg/kg, exceeding the NJDEP Non-Residential Direct Contact Soil Clean Criteria 

(NRDCSCC) of 2 mg/kg which was in effect at the time (Roux, 2003). 

On December 29, 1999, NJT issued an internal memorandum as a precautionary measure 

to notify employees that PCBs had been detected under the ballast at the Site during routine 

environmental testing. The memorandum prohibited excavation without prior NJT approval, 

and stated that additional ballast and liner fabric was being placed at the Site (NJT, 1999). 

 On March 20, 2000, NJT notified the NJDEP communications center of these findings, and 

Case Number 00-03-20-1219-43 was assigned. No specific details regarding the testing 

results or interim remedial actions are available for review.  

In order to prevent direct contact by workers with the PCB-impacted soil/ballast and to 

minimize the potential for migration of PCB contamination, NJT installed a geotextile liner 

over the existing ballast between and within the railroad tracks, and placed an additional 

one foot of clean ballast on top of the geotextile liner. NJT entered into a MOA with NJDEP 

on April 18, 2002 (Roux, 2003). No documentation or maps depicting the sample locations 

are available for review. 

(It should be noted that the analytical results from the NJT 1999 sampling event have not 

been replicated in subsequent investigations; further an analytical laboratory report for 

these samples is not available for review.) 

3.2 REMEDIAL INVESTIGATION – 2001 

On behalf of NJT, Roux conducted soil sampling activities at the Site on October 18, 2001. 

The results of the October 2001 sampling activities were presented in the 2002 RIWP and 

are summarized below. 
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Eight soil borings were completed to a depth of 2.5 feet bgs. Two soil samples were 

collected from each boring, one from the zero to 0.5-foot interval of the first soil encountered 

below the geotextile liner and the second from 2.0 to 2.5 bgs. A total of 16 soil samples 

were analyzed for PCBs. PCB concentrations ranged from 3.8 mg/kg to 440 mg/kg in the 

zero to 0.5-foot samples, and from 0.077 mg/kg to 160 mg/kg in the 2.0 to 2.5 samples. The 

soil sample from the zero to 0.5-foot interval from the track area exhibiting the highest PCB 

concentration and the soil sample from the zero to 0.5-foot interval from the swale area 

exhibiting the highest PCB concentration were also analyzed for the priority pollutant list 

parameters with a library search (PP+40). Additional compounds exceeding the NJDEP 

NRDCSCC were detected and included: base neutral extractable compounds (BNs), 

specifically PAHs; arsenic; and pesticides (specifically dieldrin, endrin, 1,1-dichloro-2,2-

bis(p-chlorophenyl) ethylene (4’,4’-DDE), and dichloro-diphenyl-trichloroethane (4’,4’-DDT) 

(Roux, 2002). 

The 2001 sampling activities were documented in the Roux 2002 RIWP that was submitted 

to NJDEP on March 6, 2002. The RIWP proposed additional sampling to achieve delineation 

of contaminants at the Site. 

3.3 REMEDIAL INVESTIGATION - 2003 

Amec Foster Wheeler reviewed the draft 2003 Roux RIR (the final document was not 

available for review.) Note that the NJDEP Data Miner website lists receipt of a site 

investigation report on February 17, 2004. It is not known if the referenced report is the final 

version of the draft RIR that was available for Amec Foster Wheeler review. The referenced 

report was not located through the Open Public Records Act (OPRA) records search of 

NJDEP files. 

Roux conducted two sampling events in May 2002 and May 2003. All soil samples were 

analyzed for PCBs and select soil samples were analyzed for PP+40. The May 2002 

sampling event included soil borings completed within the track area (the northern portion 

of the Site between the catenary poles and fence) and in the parking area near the entrance 

to the Site. The second sampling event completed in May 2003 entailed additional 
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delineation sampling south of the track area, within the employee parking area and to the 

south of the fence along the unpaved road that parallels the railroad tracks.  

During the two sampling events, a total of 62 soil borings were completed and 108 soil 

samples were obtained for laboratory analysis. Soil samples were collected from the surface 

soil at all boring locations, with the exception of a row of samples collected between the 

existing railroad tracks, where soil contaminants were assumed to be less than the soil 

cleanup criteria (SCC). Deeper soil samples were also collected within the track area of the 

property and the parking lot. 

Overall, the sampling results from the zero to 0.5-foot interval below the geotextile liner 

within and immediately adjacent to the track area confirmed that the PCB concentrations 

were greater than the NRDCSCC. PCB concentrations at the surface along the fence line 

also exceeded the NRDCSCC. However, half of the results for surface soil samples from 

the parking lot were less than the NRDCSCC and the remainder were only slightly greater 

than the NRDCSCC. With a few exceptions, the soil samples that were collected from the 

2.0 to 2.5-foot interval below the geotextile liner within and immediately adjacent to the track 

area exhibited PCB concentrations that were less than the NRDCSCC. No concentrations 

of constituents greater than the NRDCSCC were detected in soil samples analyzed for 

PP+40. 

The findings of the RIR included:  

• Surface soil at the north, east and west perimeter of the Site exceeded the 

NRDCSCC for PCBs. This area was beyond the NJT-specified Site perimeter and 

immediately adjacent to the active railroad tracks of Amtrak's Northeast Corridor. 

Therefore, no further delineation or remediation was conducted. 

• The upper two feet of soil and ballast within the track area located between the 

fence line and the catenary poles, where the PCB concentrations in soil exceeded 

the NRDCSCC was recommended for excavation and offsite disposal. 

• Concentrations of other constituents that exceeded the NRDCSCC, which were 

identified through the PP+40 analyses, were limited to the surface soil in the zero 

to 0.5-foot interval. Surface soil concentrations of PP+40 constituents that 
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exceeded the NRDCSCC would be included in the excavation of the 

PCB-impacted surface soil. 

• Generally, the concentrations of PCBs that exceeded the NRDCSCC were limited 

to the gray to black fill material beneath and adjacent to the railroad tracks. The 

gray to black fill material was typically limited to a depth of two feet bgs. For the 

most part, the yellowish-brown sand present below the fill material did not contain 

contaminants that exceeded the NRDCSCC. 

• The extent of soil with PCB concentrations that exceeded the TSCA 

concentration of 50 mg/kg was generally defined. The extent of TSCA-regulated 

soils would be further defined during implementation of the remedial action. 

• Full delineation to the Residential Direct Contact Soil Cleanup Criteria (RDCSCC) 

and NRDCSCC was not completed along the southern portion of the Site. 

Therefore, surface soil concentrations of PCBs present to the south of the fence, 

which parallels the railroad tracks, would be further defined via additional 

delineation prior to submission of a Remedial Action Work Plan (RAWP).  

The RIR included specific recommendations for additional delineation sampling; it is not 

known whether this additional investigation was performed, and no supplemental data were 

available for Amec Foster Wheeler review. Based on the 2015 OPRA reviews of NJDEP 

documents, an RAWP was not located. 
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4.0 TECHNICAL OVERVIEW 

4.1 AOC-1 HISTORICAL PCB DISCHARGE 

One area of concern (AOC) has been identified for this Site. AOC-1 consists of the 

contamination in soil throughout the rail yard, as initially reported to NJDEP in 2000 and 

investigated by NJT between 2001 and 2003. Case Number 00-03-20-1219-43 has been 

assigned to this project. 

4.2 PRE-EXISTING DATA EVALUATION 

Amec Foster Wheeler reviewed the historical data collected by NJT’s consultant, Roux, as 

part of the RI planning process. Reports that were reviewed include: 

• Remedial Investigation Work Plan, March 6, 2002. 

• Draft Remedial Investigation Report, undated – assumed to have been prepared 

in 2003. (The final report was not available for review.) 

The results included in the 2002 and 2003 documents were used by Amec Foster Wheeler 

to determine additional sampling locations for horizontal and vertical delineation purposes.  

The 2003 report conclusions were based on the SCC regulatory requirements in effect at 

the time, and were limited to the NJT-designated project area. Amec Foster Wheeler’s 

review considered the current NRDCSRS, RDCSRS and IGWSSL and expanded the 

project area to reach physical railroad limitations to the north, south and east of the Site. 

PCBs and pesticides were present in concentrations that exceeded the current standards. 

Additionally, laboratory detection limits were consistently greater than applicable standards 

for the pesticides alpha-BHC, beta-BHC, gamma-BHC and dieldrin. Low levels of 

semi-volatile organic compounds (SVOCs) (benzo(a)pyrene and benzo(b)fluoranthene) 

and arsenic were present at the Site at several locations and are attributed to normal 

operations at this active rail yard. The volatile organic compound (VOC) data were 

determined to be not usable because a large number of laboratory analytical results 

reported detection limits greater than applicable standards.  
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Based on the review of the historical data, the RI sampling program was designed to 

address the Site-wide PCB discharge, pesticides and potential VOCs. Other incidental 

contamination (e.g., low levels of arsenic and PAHs) was not investigated as part of this RI, 

as they represent incidental contamination associated with rail operations, and are 

addressed by the RAO Active Rail Notice (Section 1.2.2.3). Table 1 provides a summary of 

the sampling program. 

4.3 QUALITY ASSURANCE/QUALITY CONTROL 

All RI work was completed in accordance with the Quality Assurance Project Plan (QAPP) 

contained in Appendix B, as well as the TRSR, the FSPM, and applicable NJDEP guidance. 

All samples were analyzed by Integrated Analytical Laboratories LLC. (IAL), NJDEP 

Certification 14751, located in Randolph, New Jersey. Analytical methods included USEPA 

SW846 8082A (PCBs), SW846 8260C (Target Compound List [TCL] VOCs) and SW846 

8081B (pesticides). 

4.3.1 Field Quality Control Samples 
Duplicate samples, equipment blanks and trip blanks were collected at the frequency 

specified in the QAPP. The results for the equipment blanks are included in Table 2. No 

parameters were detected in any equipment blank or trip blank for the duration of the 

sampling program. 

Duplicate sample results are discussed under the specific AOC results section and included 

in Tables 3, 4 and 5. All duplicate results provided data that were consistent with the original 

samples. 

4.3.2 Data Usability 
Amec Foster Wheeler reviewed all RI laboratory analytical data deliverables produced for 

this RI for completeness and general conformance with analytical requirements. The data 

reviewed are considered to be valid and useful for the intended purposes. All method 

specified calibrations and quality control performance criteria were met for these data, 

except as noted in the conformance/non-conformance summaries provided in the laboratory 

deliverable packages.  
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The laboratory data are reliable based upon compliance with sample holding times and 

precision and accuracy criteria for each analytical method, as well as the results of the 

analyses of blanks, within the limitations noted in the laboratory reports. 

Detection limits for PCBs in soil occasionally were reported to exceed the lowest regulatory 

standard of 0.2 mg/kg. This was generally due to highly contaminated samples obtained 

from within the active rail portion of the Site that required dilution.  

There were no significant events or seasonal variations that are known to have affected the 

sampling procedures or the results for the soil samples presented in this report. Laboratory 

data packages are provided in Appendix C. The laboratory EDDs have been emailed to the 

Department in conjunction with submittal of this report. 

4.4 REMEDIAL INVESTIGATION PROCEDURES 

Delineation sampling occurred over several stages. As results were evaluated, additional 

sampling was performed as necessary. In addition, extra step-out samples were collected 

from some locations. The analysis of these samples was put on hold at the laboratory and 

only analyzed if necessary for further delineation. This technique reduced the number of 

sampling events and the disturbance to onsite and offsite operations. 

Field schedules and sample locations were impacted by safety issues related to work at an 

operating rail yard and in close proximity to the Northeast Corridor commuter line, where 

trains travel at high speeds.  

4.4.1 Survey 
Prior to sample collection, surface topography and sample locations were surveyed. The 

horizontal datum used is the New Jersey State Plane Coordinate System, North American 

Datum (NAD 83) and the vertical datum is the North American Vertical Datum (NAVD 88). 

The primary control was established by a set of dual frequency global positioning system 

(GPS) units referencing a control monument published by The National Geodetic Survey. 

New Jersey One Call was used for utility clearance. In addition, soft-dig methods were used 

to identify potential onsite subsurface utilities during the investigation. 
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4.4.2 Soil Borings  
Soil borings deeper than three feet were advanced by Environmental Management 

Associates (EMA) of Freehold, New Jersey utilizing direct-push (Geoprobe®) drilling under 

the supervision of an Amec Foster Wheeler geologist. All samples were collected from 

below the ballast or pavement, where present. Each location was hand cleared to a depth 

of up to three feet bgs. The soil borings were then advanced using a 2.2-inch outer diameter-

cutting shoe and stainless steel Macro-Core® sampler lined with a 1.5-inch diameter acetate 

sleeve to collect soil samples with minimal disturbance. Soil cores were obtained 

continuously from ground surface to the finished depth of the borings. Upon recovery, the 

sample liner was opened lengthwise and the entire core length was screened with a portable 

photo-ionization detector (PID). The PID was calibrated at the beginning of the workday and 

calibration records were maintained along with field notes in a permanently-bound field book 

or tablet. After the Site geologist collected samples from a six-inch interval for laboratory 

analysis, the soil core was logged. Following completion, each borehole was backfilled and 

sealed with cement grout, as necessary, and all drilling equipment and tools were 

decontaminated. The boring logs are included in Appendix A.  

4.4.3 Piezometers 
Two piezometers were installed at the Site in order to determine the depth to the top of the 

water table. This information was used to determine the interval of uncontaminated soil 

above the water table. 

The borings for PZ-1 and PZ-2 were advanced to 15 to 16 feet bgs, respectively. At the time 

of installation, groundwater within the borings was observed at approximately 5 and 6.5 feet 

bgs, respectively. Piezometers were installed to a depth of 5 feet below the top of the water 

table. The piezometers were 2-inch PVC with a 10-foot screen. The piezometers were 

developed until free flowing. The well permits, construction diagrams, Form A’s, Form B’s 

and Well Abandonment Forms are included in Appendix A. 

Soil samples were collected from each boring prior to piezometer construction. Sample 

intervals were determined in the field, based on visual observations, PID readings, and 
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estimated depth to groundwater, to include the estimated 6-inch interval at the top of the 

water table. Soil samples were analyzed for PCBs, TCL VOCs and pesticides. 

Amec Foster Wheeler collected groundwater level measurements on three occasions, as 

discussed in Section 5.1.3; these data are provided on Table 8. 

4.4.4 Sampling Methods 
Sampling was performed in accordance with the procedures described in the NJDEP 

FSPM. 

Shallow soil samples were collected using decontaminated stainless-steel hand augers, 

and laboratory samples were collected using dedicated, disposable plastic scoops. 

For deeper samples, soil cores were obtained in 5-foot increments from the ground surface 

(measured from beneath any overlying ballast). As noted above, following recovery, the 

sample liner was opened lengthwise with a knife and the entire core length screened with a 

PID. In addition to logging the geologic descriptions, observations including color, moisture 

content, density, and PID readings were recorded by the geologist. 
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5.0 REMEDIAL INVESTIGATION RESULTS 

Sample location and laboratory analytical specifications for samples collected during this RI 

are presented in Table 1. Analytical data generated during this RI are presented in Tables 

3 through 5.  

Sample locations are shown on Figure 3; Figures 4 through 6 present the analytical results. 

Historical analytical data for PCBs, VOCs and pesticides that were provided in the Roux 

reports are also included on these figures and are discussed below. Historical SVOC and 

metals data that were included in the Roux reports are provided in Tables 6 and 7, 

respectively. 

Laboratory analytical data reports for this RI are include in Appendix C. 

5.1 POLYCHLORINATED BIPHENYL RESULTS 

Historical samples for PCB analysis were collected from 65 locations across the Site during 

the initial investigations performed between 2001 and 2003. Samples were collected from 

an additional 72 locations for delineation purposes as part of this RI. Analytical results are 

included in Table 3 and presented on Figures 4a and 4b. Concentration levels relative to 

10 mg/kg are indicated by color coding on these figures. 

5.1.1 Southern Area 
PCB results in the southern portion of the Site ranged from not detected to 440 mg/kg at 

SB-6 (zero to 0,5-foot interval). Concentrations are the greatest along the rail tracks and 

tend to decline with distance from the tracks to the east. Delineation to 10 mg/kg is complete 

at the southern Site boundary along the tracks, but is not complete at the southern Site 

boundary along the eastern fence line, where PCB concentrations at location E-61 were 

84.6 mg/kg (sample E 61-2.0-2.5) and 136 mg/kg (sample E-61-0.5-1.0). Horizontal 

delineation to the west is precluded by the Northeast Corridor line. With the exception of 

location E-72, PCBs have been delineated to 0.2 mg/kg at the eastern Site boundary. 

Within the southern area, the majority of PCB exceedances occurs in the upper two feet of 

soil, beneath the ballast to a maximum depth of 5 feet bgs at two locations. The sample 



Remedial Investigation Report 
East Barracks Rail Yard, New Brunswick, NJ 
 
 

 
 20 

locations that exhibited PCBs at depth, E-2 (1.99 mg/kg) and E-4 (2.51 mg/kg), were located 

within the track area, which is elevated approximately two feet from the eastern portion of 

the Site. Vertical delineation is complete.  

Analytical results are presented on Figure 4a. 

5.1.2 Northern Area 
PCB results for the northern portion of the Site ranged from not detected to 800 mg/kg at 

location A7 (zero to 0.5-foot interval). Concentrations are highest along the rail tracks and 

tend to decline with distance to the east. Horizontal delineation to the northern Site boundary 

could not be completed past E-43 due to placement of permanent rail equipment and 

associated safety issues. Horizontal delineation is precluded to the west by the Northeast 

Corridor.  

Fill material has been placed along the eastern side of the property. Delineation to the 

property line is not complete at locations E-42, E-44, E-50, E-54, and E-60 and offsite 

sample will be performed. Amtrak is in the process of obtaining access to the offsite 

properties. 

Within the northern area, the majority of PCB exceedances occurs in the upper two feet of 

soil, beneath the ballast and asphalt pavement to a maximum depth of 4 feet bgs. Most 

sample locations that exhibited PCBs at depth were located within the track area, which is 

elevated approximately two feet from the eastern portion of the Site. Vertical delineation is 

complete.  

Analytical results are presented on Figure 4b. 

5.1.3 Piezometers 
Two deep borings, PZ-1 and PZ-2, were installed at the Site at a depth of 15 feet bgs and 

16 feet bgs, respectively. Depth to groundwater within the borings was observed to range 

between 5.3 and 7.8 feet bgs. Water level measurements were collected on three occasions 

between 2015 and 2017; results are provided in Table 8. 

PZ-1 was installed towards the center of the Site. Samples at PZ-1 were collected from zero 

to 0.5 feet bgs, 2.0 to 2.5 feet bgs, 2.5 to 3.0 feet bgs, and 4.5 to 5.0 feet bgs (six-inch 
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interval above the water table). The total PCB result for PZ-1-0.5-1.0 was 1.33 mg/kg. 

Results for deeper samples were less than applicable standards (Figure 4a). The depth to 

groundwater in PZ-1 ranged from 5.33 feet bgs to 6.81 feet bgs. 

PZ-2 was installed in the northern portion of the Site, in the area of historical sample location 

PL-8, which had exhibited a PCB concentration of 230 mg/kg. Samples at PZ-2 were 

collected from zero to 0.5 feet bgs, 2.0 to 2.5 feet bgs, 4.0 to 4.5 feet bgs, and 6.0 to 6.5 feet 

bgs (six-inch interval above the water table). All results were less than applicable standards. 

The depth to groundwater in PZ-2 ranged from 6.73 to 7.80 feet bgs. 

The piezometers were abandoned by a licensed well drill in accordance with NJDEP 

requirements. Well records are included in Appendix A. 

5.2 VOLATILE ORGANIC COMPOUNDS RESULTS 

During the course of the initial investigations, Roux collected 21 samples for VOC analysis. 

Results indicated IGWSSL exceedances of methylene chloride, a common laboratory 

contaminant, and one IGWSSL exceedance for benzene at SB 1. However, the majority of 

the laboratory detection limits for the samples were greater than current standards. In order 

to confirm the VOC results, Amec Foster Wheeler collected an initial round of samples from 

ten locations for TCL VOC analysis. The results indicated an exceedance of the IGWSSL 

for tetrachloroethene (PCE) at two locations, E-1 (0.028 mg/kg) and E-2 (0.009 mg/kg). 

A second sampling event was conducted to delineate these locations. Samples to 

horizontally delineate E-1 were collected from E-30 and E-31. PCE was not detected in in 

either sample. Delineation to the west was precluded for safety reasons by the proximity of 

the Northeast Corridor. The PCE was limited to the upper four feet of soil. Samples to 

delineate E-1 and E-2 were collected from E-30/E-31 and E-32/E-33, respectively. VOCs 

were not detected. These locations provide horizontal and vertical delineation to 5 feet bgs. 

Analytical results for VOCs are included in Table 4 and Figure 5. 
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5.3 PESTICIDE RESULTS 

Historical pesticide results reported by Roux indicated that contamination was limited to the 

upper two feet of soil and located in sporadic locations across the Site. Pesticides that 

historically exceeded standards included dieldrin, endrin, 4,4’DDE, and 4,4’DDT. 

Samples for analysis were collected from ten locations by Amec Foster Wheeler to delineate 

the historical pesticides reported by Roux and to verify results where laboratory detection 

limits from the historical investigations were greater than current applicable standards. 

Based on the results of the first event, two additional samples were collected in order to 

confirm horizontal delineation of dieldrin. No pesticides were detected during the Amec 

Foster Wheeler RI. Table 5 provides the pesticide results compared to NRDCSRS, 

RDCSRS and IGWSSL. Analytical results are presented on Figure 6. 

5.4 SEMI-VOLATILE ORGANIC COMPOUND RESULTS 

All samples that were analyzed for SVOCs were collected by Roux during the 2001 to 2003 

investigations. Table 6 provides the SVOC results compared to current NRDCSRS. 

RDCSRS and IGWSSL.  

SVOCs that exceeded current standards were reported for 7 of 18 soil boring locations: 

A-15(1.0-1.5); D-4(0.0-0.5); PL-12(0.0-0.5); D-13(0.0-0.5); PL-1(0.0-0.5); SB-1; and SB-6. 

SVOC parameters that exceeded current standards include the PAHs; 

1,2,4-tichlorobenzene; benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; 

dibenz(a,h)anthracene (estimated values only); and indeno(1,2,3-c,d)pyrene. 

5.5 METALS RESULTS 

All samples that were analyzed for target analyte list (TAL) metals were collected by Roux 

during the 2001 to 2003 investigations.  

Metal concentrations that exceeded current IGWSSL were reported for 6 of 16 soil boring 

locations: A-15(1.0-1.5); C-10(2.0-2.5); D4(0.0-0.5); D-13(0-0.5); PL-1(0.0-0.5); and 

PL-12(0.0-0.5). The parameters that exceeded IGWSSL include antimony, beryllium, lead 
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and mercury. Table 7 provides the metals results compared to the current NRDCSRS, 

RDCSRS and IGWSSL. None of the results exceeded NRDCSRS or RDCSRS. 
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6.0 FINDINGS AND CONCLUSIONS 

6.1 POLYCHLORINATED BIPHENYLS 

PCBs in soil have been vertically delineated on the Site to a maximum depth between 

 3.5 to 4.5 feet below the ballast. Horizontal delineation has not been completed for all of 

the Site; delineation sampling to the north cannot continue due to the location of Site 

fixtures/equipment and safety issues. Further sampling to the west of the Site also cannot 

continue due to the presence of the active Northeast Corridor. Delineation to the south is 

complete along the rail tracks, but is not complete along the eastern fence line. Delineation 

to the east requires offsite access, negotiation of which is in progress by Amtrak. 

Sampling results indicate that the majority of the contamination is located along the tracks 

where railcars were parked. PCB concentrations generally decline with distance from the 

tracks and most of the PCB contamination tends to be limited to the upper two feet of soil. 

The eastern portion of the Site boundary is littered with junk and debris, which appears to 

be the result of historical dumping or other operations from adjacent, offsite facilities. Within 

the Site perimeter, fill materials have been reworked and placed along the interior fence 

line. This non-native material exhibits varying concentrations of PCBs that are greater than 

standards. 

6.2 VOLATILE ORGANIC COMPOUNDS 

Results for samples collected across the Site indicated no exceedances of RDCSRS and 

NRDCSRS. At two locations within the track area, PCE results exceeded the IGWSSL at 

low concentrations. The PCE has been delineated and found to occur only within the upper 

four feet of soil.  

6.3 PESTICIDES 

Historical pesticide results reported by Roux indicated that contamination was limited to the 

upper two feet of soil and located in sporadic locations across the Site. Pesticides that 

historically exceeded standards included dieldrin, endrin, 4,4’DDE, and 4,4’DDT. 

No pesticides were detected in samples obtained during the Amec Foster Wheeler RI. 
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Historical pesticides have been delineated. Based on current standards, only dieldrin 

exceeded the NRDCSRS at one surficial location. 

6.4 SEMI-VOLATILE ORGANIC COMPOUNDS 

Based on historical results, PAH results exceeded current standards at seven locations 

within surface samples. PAHs are incidental to the Site operations and do not warrant 

further investigation.  

6.5 METALS 

Historical TAL metal concentrations that exceeded current IGWSSLs were reported at six 

locations. None of the results exceeded NRDCSRS or RDCSRS for any parameter. All 

samples with reported exceedances of IGWSSL were collected from shallow soil up to 

1.5 feet deep. Metals are incidental to the Site operations do not warrant further 

investigation.  

6.6 POTENTIAL IMPACT TO GROUNDWATER 

Investigation results have confirmed that PCBs generally do not extend below four feet bgs 

in the area of the tracks or below three feet bgs in the eastern portion of the Site. The top 

of the water table was encountered at approximately 5.3 to 7.8 feet bgs in piezometers 

placed outside the track area in the eastern portion of the Site, at an approximately one to 

two-foot deeper elevation than the track area and two feet deeper than the top of the 

mounded soil along the eastern property boundary. As provided in the NJDEP Guidance 

for the Evaluation of Immobile Chemicals for the Impact to Ground Water Pathway, the 

Department has included PCBs in the list of immobile contaminants that are likely to be 

strongly adsorbed to soil and therefore unlikely to impact groundwater. 

Based on the sampling results, there is a clean zone of more than two feet above the water 

table. The immobility of PCBs at this Site is further demonstrated by the fact that the majority 

of discharges are believed to have occurred years ago, and vertical migration of PCBs has 

not progressed in that time period. Therefore, the PCBs in soil are not causing an impact to 

groundwater. 
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Pertinent NJDEP guidance in this regard (Ground Water Technical Guidance: Site 

Investigation, Remedial Investigation, Remedial Action Performance Monitoring), 

recommends performance of a groundwater investigation where there is a potential for 

groundwater to be contaminated. Factors to consider include: 

1. Impact to potential receptors (i.e., potable wells, occupied structures, or surface 
water); 

2. Presence of free or residual product; 

3. Distance of contamination to the water table.  

4. Mobility of the contaminant 

5. Detections of contamination within two feet of the water table or bedrock; 

6. Permeability of the soil; or 

7. Time contamination has had to migrate through the unsaturated zone to the water 
table. 

At this Site, no potential receptors have been identified. Free or residual product has never 

been observed. Soil sampling has demonstrated that the detected PCBs in soil are 

essentially immobile, have not extended beyond a depth of five feet, and do not represent 

a source of contamination to groundwater. Therefore, a groundwater investigation is not 

warranted. 

6.7 POTENTIAL OFFSITE CONTAMINATION 

Offsite delineation could not be completed due to ongoing access issues. Amtrak is currently 

pursuing negotiation of access agreements for the following properties:  

 Block 25301, Lot 1 - Trenton Board of Education 

 Block 25401, Lot 2 – Owner not identified in Trenton City tax records 

Sampling will proceed after access has been granted. 
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6.8 REMEDIAL ACTIONS 

A remedial action work plan will be prepared to identify and address the remediation of the 

Site. 
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Table 1
Sampling Program

East Barracks Rail Yard Site
Trenton, NJ

1 of 5

Sample ID Northing Easting Lab ID Date Depth
E-1-0.5-1.0 507771.7519 424365.7576 05428-014 24-Jun-15 0.5-1.0 PCBs Pesticides VOCs
E-1-2.0-2.5 507771.7519 424365.7576 05428-015 24-Jun-15 2.0-2.5 PCBs Pesticides VOCs
E-1-3.0-3.5 507771.7519 424365.7576 05428-016 24-Jun-15 3.0-3.5 PCBs Pesticides VOCs
E-1-4.5-5.0 507771.7519 424365.7576 05428-017 24-Jun-15 4.5-5.0 PCBs Pesticides VOCs
E-2-0.5-1.0 507335.43 423945.0299 05428-020 24-Jun-15 0.5-1.0 PCBs Pesticides VOCs
E-2 Dup X-3-0.5-1.0 507335.43 423945.0299 05428-011 24-Jun-15 0.5-1.0 PCBs Pesticides VOCs
E-2-2.0-2.5 507335.43 423945.0299 05428-021 24-Jun-15 2.0-2.5 PCBs Pesticides VOCs
E-2-3.0-3.5 507335.43 423945.0299 05428-022 24-Jun-15 3.0-3.5 PCBs --- ---
E-2-4.5-5.0 507335.43 423945.0299 05428-023 24-Jun-15 4.5-5.0 PCBs --- ---
E-3-0.5-1.0 507184.1666 423783.7828 05367-002 23-Jun-15 0.5-1.0 PCBs Pesticides VOCs
E-3-2.0-2.5 507184.1666 423783.7828 05367-003 23-Jun-15 2.0-2.5 PCBs Pesticides VOCs
E-3-3.0-3.5 507184.1666 423783.7828 05367-001 23-Jun-15 3.0-3.5 PCBs Pesticides VOCs
E-3-4.5-5.0 507184.1666 423783.7828 05367-004 23-Jun-15 4.5-5.0 PCBs Pesticides VOCs
E-4-0.5-1.0 506997.5971 423556.0043 05367-007 23-Jun-15 0.5-1.0 PCBs Pesticides VOCs
E-4-2.0-2.5 506997.5971 423556.0043 05367-008 23-Jun-15 2.0-2.5 PCBs Pesticides VOCs
E-4-3.0-3.5 506997.5971 423556.0043 05367-009 23-Jun-15 3.0-3.5 PCBs Pesticides VOCs
E-4-4.5-5.0 506997.5971 423556.0043 05367-010 23-Jun-15 4.5-5.0 PCBs Pesticides VOCs
E-4 Dup X-1-4.5-5.0 506997.5971 423556.0043 05367-023 23-Jun-15 4.5-5.0 PCBs Pesticides VOCs
E-5-0.5-1.0 507324.54 424067.834 05367-035 22-Jun-15 0.5-1.0 PCBs Pesticides VOCs
E-5-2.0-2.5 507324.54 424067.834 05367-037 22-Jun-15 2.0-2.5 PCBs Pesticides VOCs
E-5-3.0-3.5 507324.54 424067.834 05367-036 22-Jun-15 3.0-3.5 PCBs Pesticides VOCs
E-5-4.5-5.0 507324.54 424067.834 05367-038 22-Jun-15 4.5-5.0 PCBs Pesticides VOCs
E-6-0.5-1.0 506907.1171 423486.9104 05367-039 23-Jun-15 0.5-1.0 PCBs Pesticides VOCs
E-6-2.0-2.5 506907.1171 423486.9104 05367-041 23-Jun-15 2.0-2.5 PCBs Pesticides VOCs
E-6-3.0-3.5 506907.1171 423486.9104 05367-042 23-Jun-15 3.0-3.5 PCBs Pesticides VOCs
E-6-4.0-4.5 506907.1171 423486.9104 05367-042 23-Jun-15 4.0-4.5 PCBs Pesticides VOCs
E-7-0.5-1.0 507014.9823 423692.591 05428-020 24-Jun-15 0.5-1.0 PCBs Pesticides VOCs
E-7-2.0-2.5 507014.9823 423692.591 05428-021 24-Jun-15 2.0-2.5 PCBs Pesticides VOCs
E-7-3.0-3.5 507014.9823 423692.591 05428-022 24-Jun-15 3.0-3.5 PCBs Pesticides VOCs
E-7-4.5-5.0 507014.9823 423692.591 05428-023 24-Jun-15 4.5-5.0 PCBs Pesticides VOCs
E-8-0.5-1.0 506898.3626 423439.2238 05367-025 23-Jun-15 0.5-1.0 PCBs --- ---
E-8-2.0-2.5 506898.3626 423439.2238 05367-026 23-Jun-15 2.0-2.5 PCBs --- ---
E-9-0.5-1.0 506875.2457 423457.8171 05367-029 23-Jun-15 0.5-1.0 PCBs --- ---
E-9-2.0-2.5 506875.2457 423457.8171 05367-030 23-Jun-15 2.0-2.5 PCBs --- ---
E-10-0.5-1.0 506933.1161 423613.2881 05428-024 24-Jun-15 0.5-1.0 PCBs --- ---
E-10-2.0-2.5 506933.1161 423613.2881 05428-019 24-Jun-15 2.0-2.5 PCBs --- ---
E-11-0.5-1.0 507075.864 423630.3739 05367-011 23-Jun-15 0.5-1.0 PCBs --- ---
E-11-2.0-2.5 507075.864 423630.3739 05367-012 23-Jun-15 2.0-2.5 PCBs --- ---
E-12-0.5-1.0 507199.1684 423770.1654 05367-013 23-Jun-15 0.5-1.0 PCBs --- ---
E-12-2.0-2.5 507199.1684 423770.1654 05367-014 23-Jun-15 2.0-2.5 PCBs --- ---
E-13-0.5-1.0 507101.1176 423822.7082 05467-001 25-Jun-15 0.5-1.0 PCBs --- ---
E-13-2.0-2.5 507101.1176 423822.7082 05467-002 25-Jun-15 2.0-2.5 PCBs --- ---
E-14-0.5-1.0 507274.8462 423839.1856 05367-015 23-Jun-15 0.5-1.0 PCBs --- ---

Analysis
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E-14-2.0-2.5 507274.8462 423839.1856 05367-016 23-Jun-15 2.0-2.5 PCBs --- ---
E-15-0.5-1.0 507230.0558 423869.6513 05428-018 24-Jun-15 0.5-1.0 PCBs --- ---
E-15-2.0-2.5 507230.0558 423869.6513 05428-019 24-Jun-15 2.0-2.5 PCBs --- ---
E-16-0.5-1.0 507188.5779 423959.5651 05367-017 22-Jun-15 0.5-1.0 PCBs Pesticides VOCs
E-16-2.0-2.5 507188.5779 423959.5651 05367-018 22-Jun-15 2.0-2.5 PCBs Pesticides VOCs
E-17-0.5-1.0 507298.1378 423898.5071 05367-027 23-Jun-15 0.5-1.0 PCBs --- ---
E-17-2.0-2.5 507298.1378 423898.5071 05367-028 23-Jun-15 2.0-2.5 PCBs --- ---
E-18-0.5-1.0 507350.0008 423918.6188 05367-005 23-Jun-15 0.5-1.0 PCBs --- ---
E-18-2.0-2.5 507350.0008 423918.6188 05367-006 23-Jun-15 2.0-2.5 PCBs --- ---
E-18 Dup X-2-2.0-2.5 507350.0008 423918.6188 05367-024 23-Jun-15 2.0-2.5 PCBs --- ---
E-19-0.5-1.0 507418.8191 424005.0657 05428-007 24-Jun-15 0.5-1.0 PCBs --- ---
E-19-2.0-2.5 507418.8191 424005.0657 05428-008 24-Jun-15 2.0-2.5 PCBs --- ---
E-20-0.5-1.0 507514.0397 424102.7666 05428-001 24-Jun-15 0.5-1.0 PCBs --- ---
E-20-2.0-2.5 507514.0397 424102.7666 05428-002 24-Jun-15 2.0-2.5 PCBs --- ---
E-21-0.5-1.0 507435.2313 424125.7452 05467-003 25-Jun-15 0.5-1.0 PCBs --- ---
E-21-2.0-2.5 507435.2313 424125.7452 05467-004 25-Jun-15 2.0-2.5 PCBs --- ---
E-22-0.5-1.0 507617.7636 424216.2364 05428-003 24-Jun-15 0.5-1.0 PCBs --- ---
E-22-2.0-2.5 507617.7636 424216.2364 05428-004 24-Jun-15 2.0-2.5 PCBs --- ---
E-23-0.5-1.0 507567.6192 424266.7204 05467-005 25-Jun-15 0.5-1.0 PCBs --- ---
E-23-2.0-2.5 507567.6192 424266.7204 05467-006 25-Jun-15 2.5-3.0 PCBs Pesticides VOCs
E-24-0.5-1.0 507638.7258 424349.2622 05467-013 25-Jun-15 0.5-1.0 PCBs --- ---
E-24-2.0-2.5 507638.7258 424349.2622 05467-014 25-Jun-15 0.5-1.0 PCBs --- ---
E-25-0.5-1.0 507712.2828 424422.7841 05467-007 25-Jun-15 0.5-1.0 PCBs --- ---
E-25-2.0-2.5 507712.2828 424422.7841 05467-008 25-Jun-15 2.0-2.5 PCBs --- ---
E-26-0.5-1.0 507782.7626 424497.9786 05467-009 25-Jun-15 0.5-1.0 PCBs --- ---
E-26 Dup X-4-0.5-1.0 507782.7626 424497.9786 05467-011 25-Jun-15 0.5-1.0 PCBs --- ---
E-26-2.0-2.5 507782.7626 424497.9786 05467-010 25-Jun-15 2.0-2.5 PCBs --- ---
E-27-0.5-1.0 507843.329 424447.6927 05428-009 24-Jun-15 0.5-1.0 PCBs --- ---
E-27-2.0-2.5 507843.329 424447.6927 05428-010 24-Jun-15 2.0-2.5 PCBs --- ---
E-28-0.5-1.0 507908.7612 424527.989 05428-012 24-Jun-15 0.5-1.0 PCBs --- ---
E-28-2.0-2.5 507908.7612 424527.989 05428-013 24-Jun-15 2.0-2.5 PCBs --- ---
E-29-0.5-1.0 507892.1782 424551.5725 05428-005 24-Jun-15 0.5-1.0 PCBs --- ---
E-29-2.0-2.5 507892.1782 424551.5725 05428-006 24-Jun-15 2.0-2.5 PCBs --- ---
E-30 507781.26 424387.5 09537-033 11-Oct-06 3.0-3.5 --- --- PCE
E-30 507781.26 424387.5 09537-034 11-Oct-06 4.5-5.0 --- --- PCE
E-31 507744.34 424349.24 09537-035 11-Oct-06 3.0-3.5 --- --- PCE
E-31 507744.34 424349.24 09537-036 11-Oct-06 4.5-5.0 --- --- PCE
E-32-0.5-1.0 507333.4092 423968.4416 09537-045 12-Oct-16 0.5-1.0 PCBs --- ---
E-32-2.0-2.5 507333.4092 423968.4416 09537-046 12-Oct-16 2.0-2.5 PCBs --- ---
E-32-3.0-3.5 507333.4092 423968.4416 09537-047 12-Oct-16 3.0-3.5 PCBs --- ---
E-32-4.5-5.0 507333.4092 423968.4416 09537-048 12-Oct-16 4.5-5.0 PCBs --- ---
E-32-5.5-6.0 507333.4092 423968.4416 09537-049 12-Oct-16 5.5-6.0 PCBs --- ---
E-33-0.5-1.0 507317.8847 423954.4808 09537-037 11-Oct-16 0.5-1.0 PCBs --- ---
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E-33-2.0-2.5 507317.8847 423954.4808 09537-038 11-Oct-16 2.0-2.5 PCBs --- ---
E-33-3.0-3.5 507317.8847 423954.4808 09537-039 11-Oct-16 3.0-3.5 PCBs --- ---
E-33-4.5-5.0 507317.8847 423954.4808 09537-040 11-Oct-16 4.5-5.0 PCBs --- VOCs
E-33-5.5-6.0 507317.8847 423954.4808 09537-041 11-Oct-16 5.5-6.0 PCBs --- VOCs
E-34-3.0-3.5 507234.62 423805.56 09537-027 11-Oct-16 3.0-3.5 PCBs --- ---
E-35-0.5-1.0 507086.54 423835.31 09581-001 12-Oct-16 0.5-1.0 PCBs --- ---
E-35 Dup X-3-0.5-1.0 507086.54 423835.31 09581-018 12-Oct-16 0.5-1.0 PCBs --- ---
E-35-2.0-2.5 507086.54 423835.31 09581-002 12-Oct-16 2.0-2.5 PCBs --- ---
E-36-0.5-1.0 507324.48 424076.61 09537-017 10-Oct-16 0.5-1.0 PCBs --- ---
E-36-2.0-2.5 507324.48 424076.61 09537-018 10-Oct-16 2.0-2.5 PCBs --- ---
E-37-0.5-1.0 507691.81 424434.94 09537-012 10-Oct-16 0.5-1.0 PCBs --- ---
E-38-0.5-1.0 507276.6321 423939.7741 09581-015 12-Oct-16 0.5-1.0 PCBs --- ---
E-38-2.0-2.5 507276.6321 423939.7741 09581-016 12-Oct-16 2.0-2.5 PCBs --- ---
E-38-4.5-5.0 507276.6321 423939.7741 09581-017 12-Oct-16 4.5-5.0 PCBs --- ---
E-39-4.5-5.0 507285.26 423882.7 09537-043 11-Oct-16 4.5-5.0 PCBs --- ---
E-40-4.5-5.0 507440.1 424028.42 09537-042 11-Oct-16 4.5-5.0 PCBs --- ---
E-41-0.5-1.0 507490.92 424130.27 09537-050 12-Oct-16 0.5-1.0 PCBs --- ---
E-41-2.0-2.5 507490.92 424130.27 09537-051 12-Oct-16 2.0-2.5 PCBs --- ---
E-41 Dup X-2-2.0-2.5 507490.92 424130.27 09537-054 12-Oct-16 2.0-2.5 PCBs --- ---
E-41-5.0-5.5 507490.92 424130.27 09537-053 12-Oct-16 5.0-5.5 PCBs --- ---
E-42-0.5-1.0 507773.91 424509.42 09537-003 10-Oct-16 0.5-1.0 PCBs --- ---
E-42-2.0-2.5 507773.91 424509.42 09537-004 10-Oct-16 2.0-2.5 PCBs --- ---
E-42-3.0-3.5 507773.91 424509.42 09537-005 10-Oct-16 3.0-3.5 PCBs --- ---
E-42-4.0-4.5 507773.91 424509.42 09537-006 10-Oct-16 4.0-4.5 PCBs --- ---
E-43-0.5-1.0 507937.05 424549.22 09537-022 11-Oct-16 0.5-1.0 PCBs --- ---
E-43-2.0-2.5 507937.05 424549.22 09537-023 11-Oct-16 2.0-2.5 PCBs --- ---
E-43-3.0-3.5 507937.05 424549.22 09537-024 11-Oct-16 3.0-3.5 PCBs --- ---
E-43-4.5-5.0 507937.05 424549.22 09537-025 11-Oct-16 4.5-5.0 PCBs --- ---
E-44-0.5-1.0 507479.75 424209.66 09537-013 10-Oct-16 0.5-1.0 PCBs --- ---
E-44-2.0-2.5 507479.75 424209.66 09537-014 10-Oct-16 2.0-2.5 PCBs --- ---
E-44-4.5-5.0 507479.75 424209.66 09537-057 12-Oct-16 4.5-5.0 PCBs --- ---
E-45-0.5-1.0 506802.55 423492.72 09581-003 12-Oct-16 0.5-1.0 PCBs --- ---
E-45-2.0-2.5 506802.55 423492.72 09581-004 12-Oct-16 2.0-2.5 PCBs --- ---
E-45-4.5-5.0 506802.55 423492.72 09581-006 12-Oct-16 4.5-5.0 PCBs --- ---
E-46-0.5-1.0 506854.4466 423541.6144 09581-011 12-Oct-16 0.5-1.0 PCBs --- ---
E-46-2.0-2.5 506854.4466 423541.6144 09581-012 12-Oct-16 2.0-2.5 PCBs --- ---
E-46-4.5-5.0 506854.4466 423541.6144 09581-014 12-Oct-16 4.5-5.0 PCBs --- ---
E-47-0.5-1.0 507177.88 423968.61 09537-019 10-Oct-16 0.5-1.0 PCBs --- ---
E-48-0.5-1.0 506916.09 423626.21 09581-010 12-Oct-16 0.5-1.0 PCBs Pesticides ---
E-49-0.5-1.0 507624.68 424362.18 09537-010 10-Oct-16 0.5-1.0 PCBs --- ---
E-50-0.5-1.0 507552.05 424279.29 09537-058 10-Oct-16 0.5-1.0 PCBs --- ---
E-50  Dup X-1-0.5-1.0 507552.05 424279.29 09537-020 12-Oct-16 0.5-1.0 PCBs --- ---
E-50-2.0-2.5 507552.05 424279.29 09537-059 12-Oct-16 2.0-2.5 PCBs --- ---
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E-50-4.5-5.0 507552.05 424279.29 09537-055 12-Oct-16 4.5-5.0 PCBs --- ---
E-51-0.5-1.0 507568.25 424258.99 09537-007 10-Oct-16 0.5-1.0 PCBs --- ---
E-51-2.0-2.5 507568.25 424258.99 09537-008 10-Oct-16 2.0-2.5 PCBs --- ---
E-51-3.0-3.5 507568.25 424258.99 09537-009 10-Oct-16 3.0-3.5 PCBs --- ---
E-51-4.5-5.0 507568.25 424258.99 09537-056 12-Oct-16 4.5-5.0 PCBs --- ---
E-52-0.5-1.0 507425.57 424145.81 09537-011 10-Oct-16 0.5-1.0 PCBs --- ---
E-53-0.5-1.0 506991.86 423704.57 09581-007 12-Oct-16 0.5-1.0 PCBs Pesticides ---
E-54-0.5-1.0 507849.11 424581.86 09537-001 10-Oct-16 0.5-1.0 PCBs --- ---
E-54-2.0-2.5 507849.11 424581.86 09537-002 10-Oct-16 2.0-2.5 PCBs --- ---
E-55-4.5-5.0 507871.78 424484.16 09537-006 11-Oct-16 4.5-5.0 PCBs --- ---
E-56-4.5-5.0 507042.75 423603.87 09537-031 11-Oct-16 4.5-5.0 PCBs --- ---
E-56-6.0-6.5 507042.75 423603.87 09537-032 11-Oct-16 6.0-6.5 PCBs --- ---
E-57-4.5-5.0 507003.31 423582.85 09537-029 11-Oct-16 4.5-5.0 PCBs --- ---
E-57-6.0-6.5 507003.31 423582.85 09537-030 11-Oct-16 6.0-6.5 PCBs --- ---
E-58-0.5-1.0 507041.52 423788.49 09581-008 12-Oct-16 0.5-1.0 PCBs --- ---
E-58 Dup X-4-0.5-1.0 507041.52 423788.49 09581-019 12-Oct-16 0.5-1.0 PCBs --- ---
E-59-0.5-1.0 507117.7145 423881.5535 09581-009 12-Oct-16 0.5-1.0 PCBs --- ---
E-60-0.5-1.0 507374.77 424101.7 09537-016 10-Oct-16 0.5-1.0 PCBs --- ---
E-61-0.5-1.0 506773.96 423487.57 02179-001 16-Mar-17 0.5-1.0 PCBs --- ---
E-61-2.0-2.5 506773.96 423487.57 02179-002 16-Mar-17 2.0-2.5 PCBs --- ---
E-62-0.5-1.0 506758.18 423512.87 02179-003 16-Mar-17 0.5-1.0 PCBs --- ---
E-62-2.0-2.5 506758.18 423512.87 02179-004 16-Mar-17 2.0-2.5 PCBs --- ---
E-63-0.5-1.0 506795.5 423518.02 02179-005 16-Mar-17 0.5-1.0 PCBs --- ---
E-63-2.0-2.5 506795.5 423518.02 02179-006 16-Mar-17 2.0-2.5 PCBs --- ---
E-64-0.5-1.0 506783.62 423546.41 02179-007 16-Mar-17 0.5-1.0 PCBs --- ---
E-64-2.0-2.5 506783.62 423546.41 02179-008 16-Mar-17 2.0-2.5 PCBs --- ---
E-65-0.5-1.0 506830.5 423554.29 02179-009 16-Mar-17 0.5-1.0 PCBs --- ---
E-66-0.5-1.0 506814.9226 423564.8589 02179-011 16-Mar-17 0.5-1.0 PCBs --- ---
E-66-2.0-2.5 506814.9226 423564.8589 02179-012 16-Mar-17 2.0-2.5 PCBs --- ---
E-67-0.5-1.0 506904.67 423632.91 02179-013 16-Mar-17 0.5-1.0 PCBs --- ---
E-67-2.0-2.5 506904.67 423632.91 02179-014 16-Mar-17 2.0-2.5 PCBs --- ---
E-68-0.5-1.0 506873.08 423653.68 02179-015 16-Mar-17 0.5-1.0 PCBs --- ---
E-68 Dup X-1-0.5-1.0 506873.08 423653.68 02179-017 16-Mar-17 0.5-1.0 PCBs --- ---
E-68-2.0-2.5 506873.08 423653.68 02179-016 16-Mar-17 2.0-2.5 PCBs --- ---
E-69-0.5-1.0 506958.12 423713.35 02179-018 16-Mar-17 0.5-1.0 PCBs --- ---
E-70-0.5-1.0 506941.69 423737.42 02179-020 16-Mar-17 0.5-1.0 PCBs --- ---
E-70-2.0-2.5 506941.69 423737.42 02179-021 16-Mar-17 2.0-2.5 PCBs --- ---
E-71-0.5-1.0 507172.61 423986.31 02179-022 16-Mar-17 0.5-1.0 PCBs --- ---
E-71 DUP X-2-0.5-1.0 507172.61 423986.31 02179-024 16-Mar-17 0.5-1.0 PCBs --- ---
E-72-0.5-1.0 507165.74 424007.07 02179-025 16-Mar-17 0.5-1.0 PCBs --- ---
E-72-2.0-2.5 507165.74 424007.07 02179-026 16-Mar-17 2.0-2.5 PCBs --- ---
E-73-1 507368.2611 424109.2917 (2)
E-73-2 507361.7522 424116.8835 (2)
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E-73-3 507355.2434 424124.4752 (2)
E-74-1 507473.18 424217.28 (2)
E-74-2 507466.67 424224.82 (2)
E-74-3 507460.17 424232.32 (2)
E-75-1 507545.5411 424286.8817 (2)
E-75-2 507539.0322 424294.4735 (2)
E-75-3 507532.5234 424302.0652 (2)
E-76-1-RESET 507769.01 424512.42 (2)
E-76-2-RESET 507760.93 424524.02 (2)
E-76-3 507754.3834 424532.1952 (2)
E-77-1 507842.6011 424589.4517 (2)
E-77-2 507836.0922 424597.0435 (2)
E-77-3 507829.5834 424604.6352 (2)
PZ-1-0.5-1.0 507225.66 423960.88 05367-031 22-Jun-15 0.5-1.0 PCBs Pesticides VOCs
PZ-1-2.0-2.5 507225.66 423960.88 05367-032 22-Jun-15 2.0-2.5 PCBs Pesticides VOCs
PZ-1-2.5-3.0 507225.66 423960.88 05367-033 22-Jun-15 2.5-3.0 PCBs Pesticides VOCs
PZ-1-4.5-5.0 507225.66 423960.88 05367-034 22-Jun-15 4.5-5.0 PCBs Pesticides VOCs
PZ-2-0.5-1.0 507413.42 424099.88 05367-019 22-Jun-15 0.5-1.0 PCBs Pesticides VOCs
 PZ-2-2.0-2.5 507413.42 424099.88 05367-020 22-Jun-15 2.0-2.5 PCBs Pesticides VOCs
PZ-2-4.0-4.5 507413.42 424099.88 05367-021 22-Jun-15 4.0-4.5 PCBs Pesticides VOCs
PZ-2-6.0-6.5 507413.42 424099.88 05367-022 22-Jun-15 6.0-6.5 PCBs Pesticides VOCs
EB-101016 NA NA 09537-021 10-Oct-16 NA PCBs --- ---
EB-101116 NA NA 09537-044 11-Oct-16 NA PCBs --- VOCs
EB-101216 NA NA 09581-020 12-Oct-16 NA PCBs --- VOCs
EB-01-031617 NA NA 02179-027 16-Mar-17 NA PCBs --- ---
FB-062215 NA NA 05367-040 23-Jun-15 NA PCBs Pesticides VOCs
FB-062315 NA NA 05428-030 23-Jun-15 NA PCBs Pesticides VOCs
FB-062415 NA NA 05428-032 24-Jun-15 NA PCBs Pesticides VOCs
FB-062515 NA NA 05467-012 25-Jun-15 NA PCBs --- ---
TB-062315 NA NA 05367-044 23-Jun-15 NA --- --- VOCs
TB-062415 NA NA 05428-031 24-Jun-15 NA --- --- VOCs
TRIP BLANK NA NA 09537-060 10-Oct-16 NA --- --- VOCs
TRIP BLANK NA NA 09581-021 12-Oct-16 NA --- --- VOCs

Notes:
(1) - Step-out sample not analyzed
(2) - Awaiting access agreeement
NA - Not applicable
PCE - Tetrochloroethene
--- - Not analyzed



Table 2
Quality Assurance/Quality Control Field Samples

East Barracks Rail Yard Site
Trenton, NJ

1 of 4

LOCATION
SAMPLING DATE
LAB SAMPLE ID
SAMPLE DEPTH (ft.)

Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual
UNITS mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Polychlorinated Biphenyls
Aroclor 1016 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Aroclor 1221 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Aroclor 1232 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Aroclor 1242 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Aroclor 1248 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Aroclor 1254 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Aroclor 1260 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Aroclor 1262 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
Aroclor 1268 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
PCBs, Total 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U

Notes:
ug/l - micrograms per liter
U - Not detected at the reporting limit for the sample.

10/11/16
FB-062315

NA

6/25/15
FB-062515

05428-032
05467-012

NA
09537-044

EB-101116

NA
02179-027

3/16/17
EB-01-031617

NA
09581-020
10/12/16

EB-101216

NA
05367-040

6/23/15
FB-062215

NA
09537-021
10/10/16

EB-101016
6/24/15

FB-062415

NA
05428-030

NA
05428-032

6/23/15
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LOCATION
SAMPLING DATE
LAB SAMPLE ID
SAMPLE DEPTH (ft.)

Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual
UNITS ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Volatiles (ug/L)
Dichlorodifluoromethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Chloromethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Vinyl chloride 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Bromomethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Chloroethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Trichlorofluoromethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,1-Dichloroethene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Acetone 0.005 U 0.002 U 0.002 U NA NA 0.005 U 0.002 U NA NA
Carbon disulfide 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Methylene chloride 0.002 U 0.002 U 0.002 U NA NA 0.002 U 0.002 U NA NA
trans-1,2-Dichloroethene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Methyl tert-butyl ether (MTBE 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,1-Dichloroethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
cis-1,2-Dichloroethene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
2-Butanone (MEK) 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Bromochloromethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Chloroform 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,1,1-Trichloroethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Carbon tetrachloride 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,2-Dichloroethane (EDC) 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Benzene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Trichloroethene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,2-Dichloropropane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,4-Dioxane 0.200 U 0.200 U 0.200 U NA NA 0.200 U 0.200 U NA NA
Bromodichloromethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
cis-1,3-Dichloropropene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
4-Methyl-2-pentanone (MIBK) 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Toluene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
trans-1,3-Dichloropropene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,1,2-Trichloroethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Tetrachloroethene 0.001 U 0.001 U 0.001 U 0.0005 U 0.0005 U 0.001 U 0.001 U 0.0005 U 0.0005 U
2-Hexanone 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Dibromochloromethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,2-Dibromoethane (EDB) 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Chlorobenzene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Ethylbenzene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA

NA
09537-060
10/10/16

TRIP BLANK

NA
09581-021
10/12/16

TRIP BLANK

NA
05367-040

6/23/15
FB-062215

05428-030
6/23/15

FB-062315 FB-062415

NA
09537-044
10/11/16

EB-101116

NA
05428-031

6/24/15
TB-062415

NA NA
09581-020
10/12/16

EB-101216

NA
05367-044

6/23/15
TB-062315

NA
05428-032

6/24/15
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LOCATION
SAMPLING DATE
LAB SAMPLE ID
SAMPLE DEPTH (ft.)

Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual Results Qual
UNITS ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l

NA
09537-060
10/10/16

TRIP BLANK

NA
09581-021
10/12/16

TRIP BLANK

NA
05367-040

6/23/15
FB-062215

05428-030
6/23/15

FB-062315 FB-062415

NA
09537-044
10/11/16

EB-101116

NA
05428-031

6/24/15
TB-062415

NA NA
09581-020
10/12/16

EB-101216

NA
05367-044

6/23/15
TB-062315

NA
05428-032

6/24/15

Total Xylenes 0.002 U 0.002 U 0.002 U NA NA 0.002 U 0.002 U NA NA
Styrene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Bromoform 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Isopropylbenzene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,1,2,2-Tetrachloroethane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,3-Dichlorobenzene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,4-Dichlorobenzene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,2-Dichlorobenzene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,2-Dibromo-3-chloropropane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,2,4-Trichlorobenzene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,2,3-Trichlorobenzene 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,1,2-Trichloro-1,2,2-trifluoroe 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Methyl acetate 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
Cyclohexane 0.002 U 0.002 U 0.002 U NA NA 0.002 U 0.002 U NA NA
Methylcyclohexane 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
1,3-Dichloropropene (cis- and t 0.001 U 0.001 U 0.001 U NA NA 0.001 U 0.001 U NA NA
TOTAL  VO's: ND ND ND ND ND ND ND ND ND
TOTAL TIC's: ND ND ND ND ND ND ND ND ND
TOTAL VO's & TIC's: ND ND ND ND ND ND ND ND ND
Notes:
ug/l - micrograms per liter
U - Not detected at the reporting limit for the sample.
NA - Not analyzed
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LOCATION
SAMPLING DATE
LAB SAMPLE ID
SAMPLE DEPTH (ft.)

Results Qual Results Qual Results Qual
UNITS ug/L ug/L ug/L
Pesticides
alpha-BHC 0.00001 U 0.00001 U 0.00001 U
beta-BHC 0.00001 U 0.00001 U 0.00001 U
gamma-BHC (Lindane) 0.00001 U 0.00001 U 0.00001 U
delta-BHC 0.00001 U 0.00001 U 0.00001 U
Heptachlor 0.00001 U 0.00001 U 0.00001 U
Aldrin 0.00001 U 0.00001 U 0.00001 U
Heptachlor epoxide 0.00001 U 0.00001 U 0.00001 U
Endosulfan I 0.00001 U 0.00001 U 0.00001 U
4,4'-DDE 0.00001 U 0.00001 U 0.00001 U
Dieldrin 0.00001 U 0.00001 U 0.00001 U
Endrin 0.00001 U 0.00001 U 0.00001 U
Endosulfan II 0.00001 U 0.00001 U 0.00001 U
4,4'-DDD 0.00001 U 0.00001 U 0.00001 U
Endrin aldehyde 0.00001 U 0.00001 U 0.00001 U
Endosulfan sulfate 0.00001 U 0.00001 U 0.00001 U
4,4'-DDT 0.00001 U 0.00001 U 0.00001 U
Endrin ketone 0.00001 U 0.00001 U 0.00001 U
Methoxychlor 0.00001 U 0.00001 U 0.00001 U
alpha-Chlordane 0.00001 U 0.00001 U 0.00001 U
gamma-Chlordane 0.00001 U 0.00001 U 0.00001 U
Toxaphene 0.000125 U 0.000125 U 0.000125 U
Endosulfan (I and II) 0.00001 U 0.00001 U 0.00001 U
Chlordane (alpha and gamma) 0.00001 U 0.00001 U 0.00001 U

Notes:
ug/L - milligrams per liter
U - Not detected at the reporting limit for the sample.

NA
05367-040

6/23/15
FB-062215

NA
05428-032

6/24/15
FB-062415

NA
05428-030

6/23/15
FB-062315



Table 3 
Analytical Results - Polychlorinated Biphenyls - Soil

East Barracks Rail Yard Site
Trenton, NJ

1 of 29

LOCATION A-1 (0.0-0.5) A-1 (2.0-2.5) A-2 (0.0-0.5) A-2 (2.0-2.5) A-3 (0.0-0.5) A-3 (2.0-2.5) A-3 (3.0-3.5) A-4 (0.0-0.5) A-4 (2.0-2.5) A-5 (0.0-0.5) A-5 (2.0-2.5) A-6 (0.0-0.5) A-6 (2.0-2.5)
SAMPLING DATE 5/14/2002 5/15/2002 5/14/2002 5/14/2002 5/16/2002 5/16/2002 5/16/2002 5/17/2002 5/17/2002 5/17/2002 5/17/2002 5/17/2002 5/17/2002
SAMPLE DEPTH-ft. 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 3.0-3.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5

UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2 0.97U 0.018U 1.9U 0.02U 2U 0.094U 0.18U 0.91U 0.019U 1.9U 0.018U 4U 0.018U
Aroclor-1221 1 0.2 0.2 0.97U 0.018U 1.9U 0.02U 2U 0.094U 0.18U 0.91U 0.019U 1.9U 0.018U 4U 0.018U
Aroclor-1232 1 0.2 0.2 0.97U 0.018U 1.9U 0.02U 2U 0.094U 0.18U 0.91U 0.019U 1.9U 0.018U 4U 0.018U
Aroclor-1242 1 0.2 0.2 0.97U 0.018U 1.9U 0.02U 2U 0.094U 0.18U 0.91U 0.019U 1.9U 0.018U 4U 0.018U
Aroclor-1248 1 0.2 0.2 0.97U 0.018U 1.9U 0.02U 2U 0.094U 0.18U 0.91U 0.019U 1.9U 0.018U 4U 0.018U
Aroclor-1254 1 0.2 0.2 0.97U 0.018U 1.9U 0.02U 2U 0.094U 0.18U 0.91U 0.019U 1.9U 0.018U 4U 0.018U
Aroclor-1260 1 0.2 0.2 17 0.018U 42 0.02U 46 2.5 2.7 24 0.21 26 0.046 160 0.04
Total PCBs 1 0.2 0.2 1- <10 17 ND 42 ND 46 2.5 2.7 24 0.21 26 0.046 160 0.04

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS TSCAIGWSSL
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2
Aroclor-1221 1 0.2 0.2
Aroclor-1232 1 0.2 0.2
Aroclor-1242 1 0.2 0.2
Aroclor-1248 1 0.2 0.2
Aroclor-1254 1 0.2 0.2
Aroclor-1260 1 0.2 0.2
Total PCBs 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS TSCAIGWSSL

A-7 (0.0-0.5) A-7 (2.0-2.5) A-8 (0.0-0.5) A-8 (2.0-2.5) A-9 (0.0-0.5) A-9 (2.0-2.5) A-10 (0.0-0.5) A-10 (2.0-2.5) A-11 (0.0-0.5) A-11 (2.0-2.5) A-12 (0.0-0.5) A-12 (2.0-2.5) A-12 (3.0-3.5)
5/17/2002 5/17/2002 5/16/2002 5/16/2002 5/17/2002 5/17/2002 5/22/2002 5/22/2002 5/22/2002 5/22/2002 5/22/2002 5/22/2002 5/22/2002

0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 3.0-3.5

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

19U 0.018U 0.96U 0.018U 4.2U 0.018 U 1.9U 0.018 U 1 U 0.019 U 3.6 U 0.39 U 0.018 U
19U 0.018U 0.96U 0.018U 4.2U 0.018 U 1.9U 0.018 U 1 U 0.019 U 3.6 U 0.39 U 0.018 U
19U 0.018U 0.96U 0.018U 4.2U 0.018 U 1.9U 0.018 U 1 U 0.019 U 3.6 U 0.39 U 0.018 U
19U 0.018U 0.96U 0.018U 4.2U 0.018 U 1.9U 0.018 U 1 U 0.019 U 3.6 U 0.39 U 0.018 U
19U 0.018U 0.96U 0.018U 4.2U 0.018 U 1.9U 0.018 U 1 U 0.019 U 3.6 U 0.39 U 0.018 U
800 0.15 0.96U 0.018U 4.2U 0.018 U 1.9U 0.018 U 1 U 0.019 U 3.6 U 0.39 U 0.018 U
19U 0.018U 20 0.45 130 0.18 42 0.79 18 0.17 48 7.6 0.32
800 0.15 20 0.45 130 0.18 42 0.79 18 0.17 48 7.6 0.32
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2
Aroclor-1221 1 0.2 0.2
Aroclor-1232 1 0.2 0.2
Aroclor-1242 1 0.2 0.2
Aroclor-1248 1 0.2 0.2
Aroclor-1254 1 0.2 0.2
Aroclor-1260 1 0.2 0.2
Total PCBs 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS TSCAIGWSSL

A-13 (0.0-0.5) A-13 (2.0-2.5) A-14 (0.0-0.5) A-14 (2.0-2.5) A-14 (3.0-3.5) A-15 (0.0-0.5) A-15 (1.0-1.5) B-1 (2.0-2.5) B-3 (2.0-2.5) B-5 (2.0-2.5) B-7 (2.0-2.5) B-9 (2.0-2.5) B-9 (3.0-3.5)
5/23/2002 5/23/2002 5/23/2002 5/23/2002 5/23/2002 5/23/2002 5/23/2002 5/14/2002 5/15/2002 5/15/2002 5/15/2002 5/17/2002 5/17/2002

0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 3.0-3.5 0.0-0.5 1.0-1.5 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 3.0-3.5

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

1.9 U 0.018 U 1.9 U 0.18 U 0.18 U 0.88 U 0.19 U 0.017 U 0.018 U 0.018 U 0.019 U 2.1 U 4 U
1.9 U 0.018 U 1.9 U 0.18 U 0.18 U 0.88 U 0.19 U 0.017 U 0.018 U 0.018 U 0.019 U 2.1 U 4 U
1.9 U 0.018 U 1.9 U 0.18 U 0.18 U 0.88 U 0.19 U 0.017 U 0.018 U 0.018 U 0.019 U 2.1 U 4 U
1.9 U 0.018 U 1.9 U 0.18 U 0.18 U 0.88 U 0.19 U 0.017 U 0.018 U 0.018 U 0.019 U 2.1 U 4 U
1.9 U 0.018 U 1.9 U 0.18 U 0.18 U 0.88 U 0.19 U 0.017 U 0.018 U 0.018 U 0.019 U 2.1 U 4 U
1.9 U 0.018 U 1.9 U 0.18 U 0.18 U 0.88 U 0.19 U 0.017 U 0.018 U 0.018 U 0.019 U 2.1 U 4 U

32 0.79 45 4 3.1 14 4.3 0.056 0.19 0.48 0.026 30 52
32 0.79 45 4 3.1 14 4.3 0.056 0.19 0.48 0.026 30 52
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2
Aroclor-1221 1 0.2 0.2
Aroclor-1232 1 0.2 0.2
Aroclor-1242 1 0.2 0.2
Aroclor-1248 1 0.2 0.2
Aroclor-1254 1 0.2 0.2
Aroclor-1260 1 0.2 0.2
Total PCBs 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS TSCAIGWSSL

B-11 (2.0-2.5) B-11 (3.0-3.5) B-13 (2.0-2.5) B-13 (3.0-3.5) B-15 (2.0-2.5) C-1 (0.0-0.5) C-1 (2.0-2.5) C-2 (0.0-0.5) C-2 (2.0-2.5) C-3 (0.0-0.5) C-3 (2.0-2.5) C-4 (0.0-0.5) C-4 (2.0-2.5)
5/22/2002 5/22/2002 5/23/2002 5/23/2002 5/23/2002 5/14/2002 5/14/2002 5/14/2002 5/14/2002 5/15/2002 5/15/2002 5/14/2002 5/14/2002

2.0-2.5 3.0-3.5 2.0-2.5 3.0-3.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

0.39 U 0.2 U 0.18 U 0.018 U 0.09 U 0.98 U 0.019 U 0.38 U 0.022 U 1.2 U 0.018 U 2.2 U 0.018 U
0.39 U 0.2 U 0.18 U 0.018 U 0.09 U 0.98 U 0.019 U 0.38 U 0.022 U 1.2 U 0.018 U 2.2 U 0.018 U
0.39 U 0.2 U 0.18 U 0.018 U 0.09 U 0.98 U 0.019 U 0.38 U 0.022 U 1.2 U 0.018 U 2.2 U 0.018 U
0.39 U 0.2 U 0.18 U 0.018 U 0.09 U 0.98 U 0.019 U 0.38 U 0.022 U 1.2 U 0.018 U 2.2 U 0.018 U
0.39 U 0.2 U 0.18 U 0.018 U 0.09 U 0.98 U 0.019 U 0.38 U 0.022 U 1.2 U 0.018 U 2.2 U 0.018 U
0.39 U 0.2 U 0.18 U 0.018 U 0.09 U 0.98 U 0.019 U 0.38 U 0.022 U 1.2 U 0.018 U 2.2 U 0.018 U

11 6.5 2.9 0.75 1.8 16 0.043 12 0.031 19 ND 57 0.031
11 6.5 2.9 0.75 1.8 16 0.043 12 0.031 19 ND 57 0.031
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2
Aroclor-1221 1 0.2 0.2
Aroclor-1232 1 0.2 0.2
Aroclor-1242 1 0.2 0.2
Aroclor-1248 1 0.2 0.2
Aroclor-1254 1 0.2 0.2
Aroclor-1260 1 0.2 0.2
Total PCBs 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS TSCAIGWSSL

C-5 (0.0-0.5) C-5 (2.0-2.5) C-6 (0.0-0.5) C-6 (2.0-2.5) C-7 (0.0-0.5) C-7 (2.0-2.5) C-8 (0.0-0.5) C-8 (2.0-2.5) C-9 (0.0-0.5) C-9 (2.0-2.5) C-10 (0.0-0.5) C-10 (2.0-2.5) C-11 (0.0-0.5)
5/15/2002 5/15/2002 5/15/2002 5/15/2002 5/15/2002 5/15/2002 5/16/2002 5/16/2002 5/16/2002 5/16/2002 5/16/2002 5/16/2002 5/16/2002

0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

1.9 U 0.018 U 2U 0.018 U 0.93 U 0.019 U 0.44 U 0.019 U 0.19 U 0.018 U 0.018 U 0.019 U 0.19 U
1.9 U 0.018 U 2U 0.018 U 0.93 U 0.019 U 0.44 U 0.019 U 0.19 U 0.018 U 0.018 U 0.019 U 0.19 U
1.9 U 0.018 U 2U 0.018 U 0.93 U 0.019 U 0.44 U 0.019 U 0.19 U 0.018 U 0.018 U 0.019 U 0.19 U
1.9 U 0.018 U 2U 0.018 U 0.93 U 0.019 U 0.44 U 0.019 U 0.19 U 0.018 U 0.018 U 0.019 U 0.19 U
1.9 U 0.018 U 2U 0.018 U 0.93 U 0.019 U 0.44 U 0.019 U 0.19 U 0.018 U 0.018 U 0.019 U 0.19 U
1.9 U 0.018 U 2U 0.018 U 0.93 U 0.019 U 0.44 U 0.019 U 0.19 U 0.018 U 0.018 U 0.019 U 0.19 U

40 0.018 U 33 0.018 U 12 0.024 9.6 0.25 3.6 0.018 U 0.34 0.18 5
40 ND 33 ND 12 0.024 9.6 0.25 3.6 ND 0.34 0.18 5
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2
Aroclor-1221 1 0.2 0.2
Aroclor-1232 1 0.2 0.2
Aroclor-1242 1 0.2 0.2
Aroclor-1248 1 0.2 0.2
Aroclor-1254 1 0.2 0.2
Aroclor-1260 1 0.2 0.2
Total PCBs 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS TSCAIGWSSL

C-11 (2.0-2.5) C-12 (0.0-0.5) C-12 (2.0-2.5) C-13 (0.0-0.5) C-13 (2.0-2.5) C-14 (0.0-0.5) C-14 (2.0-2.5) C-15 (0.0-0.5) C-15 (2.0-2.5) D-1 (0.0-0.5) D-2 (0.0-0.5) D-3 (0.0-0.5) D-4 (0.0-0.5)
5/16/2002 5/16/2002 5/16/2002 5/16/2002 5/16/2002 5/22/2002 5/22/2002 5/23/2002 5/23/2002 5/8/2003 5/8/2015 5/8/2003 5/8/2015

2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

0.019 U 0.35 U 0.019 U 1 U 0.02 U 1.9 U 0.02 U 0.36 U 0.019 U 3.3 U 0.028 U 0.31 U 0.62 U
0.019 U 0.35 U 0.019 U 1 U 0.02 U 1.9 U 0.02 U 0.36 U 0.019 U 3.3 U 0.028 U 0.31 U 0.62 U
0.019 U 0.35 U 0.019 U 1 U 0.02 U 1.9 U 0.02 U 0.36 U 0.019 U 3.3 U 0.028 U 0.31 U 0.62 U
0.019 U 0.35 U 0.019 U 1 U 0.02 U 1.9 U 0.02 U 0.36 U 0.019 U 3.3 U 0.028 U 0.31 U 0.62 U
0.019 U 0.35 U 0.019 U 1 U 0.02 U 1.9 U 0.02 U 0.36 U 0.019 U 3.3 U 0.028 U 0.31 U 0.62 U
0.019 U 0.35 U 0.019 U 1 U 0.02 U 1.9 U 0.02 U 0.36 U 0.019 U 3.3 U 0.028 U 0.31 U 0.62 U
0.019 U 7.5 0.019 U 50 0.02 U 21 0.28 7.4 0.046 82 1.1 8.5 13

ND 7.5 ND 50 ND 21 0.28 7.4 0.046 82 1.1 8.5 13
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2
Aroclor-1221 1 0.2 0.2
Aroclor-1232 1 0.2 0.2
Aroclor-1242 1 0.2 0.2
Aroclor-1248 1 0.2 0.2
Aroclor-1254 1 0.2 0.2
Aroclor-1260 1 0.2 0.2
Total PCBs 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS TSCAIGWSSL

D-5 (0.0-0.5) D-6 (0.0-0.5) D-7 (0.0-0.5) D-11 (0.0-0.5) D-12 (0.0-0.5) D-13 (0.0-0.5) D-13 (2.0-2.5) D-14 (0.0-0.5) D-15 (0.0-0.5)
5/8/2015 5/8/2003 5/8/2002 5/8/2003 5/8/2003 5/8/2003 5/8/2003 5/8/2003 5/8/2003
0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 2.0-2.5 0.0-0.5 0.0-0.5

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

3.0 U 6.2 U 1.6 U 0.31 U 0.59 U 1.5 U 0.027 U 0.58 U 0.57 U
3.0 U 6.2 U 1.6 U 0.31 U 0.59 U 1.5 U 0.027 U 0.58 U 0.57 U
3.0 U 6.2 U 1.6 U 0.31 U 0.59 U 1.5 U 0.027 U 0.58 U 0.57 U
3.0 U 6.2 U 1.6 U 0.31 U 0.59 U 1.5 U 0.027 U 0.58 U 0.57 U
3.0 U 6.2 U 1.6 U 0.31 U 0.59 U 1.5 U 0.027 U 0.58 U 0.57 U
3.0 U 6.2 U 1.6 U 0.31 U 0.59 U 1.5 U 0.027 U 0.58 U 0.57 U

30 120 5.4 4.5 15 44 0.027 U 12 13
30 120 5.4 4.5 15 44 ND 12 13
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LOCATION PL-1 (0.0-0.5) PL-1 (2.0-2.5) PL-2 (0.0-0.5) PL-2 (2.0-2.5) PL-3 (0.0-0.5) PL-3 (1.5-2.0) PL-4 (0.0-0.5) PL-4 (2.0-2.5) PL-5 (0.0-0.5) PL-5 (2.0-2.5) PL-6 (0.0-0.5) PL-6 (2.0-2.5)
SAMPLING DATE 5/14/2002 5/14/2002 5/22/2002 5/22/2002 5/22/2002 5/22/2002 5/14/2002 5/14/2002 5/16/2002 5/16/2002 5/22/2002 5/22/2002
SAMPLE DEPTH-ft. 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 1.5-2.0 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5

UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2 0.021 U 0.02 U 0.019 U 0.019 U 0.019 U 0.018 U 0.017 U 0.37 U 0.095 U 0.018 U 0.17 U 0.02 U
Aroclor-1221 1 0.2 0.2 0.021 U 0.02 U 0.019 U 0.019 U 0.019 U 0.018 U 0.017 U 0.37 U 0.095 U 0.018 U 0.17 U 0.02 U
Aroclor-1232 1 0.2 0.2 0.021 U 0.02 U 0.019 U 0.019 U 0.019 U 0.018 U 0.017 U 0.37 U 0.095 U 0.018 U 0.17 U 0.02 U
Aroclor-1242 1 0.2 0.2 0.021 U 0.02 U 0.019 U 0.019 U 0.019 U 0.018 U 0.017 U 0.37 U 0.095 U 0.018 U 0.17 U 0.02 U
Aroclor-1248 1 0.2 0.2 0.021 U 0.02 U 0.019 U 0.019 U 0.019 U 0.018 U 0.017 U 0.37 U 0.095 U 0.018 U 0.17 U 0.02 U
Aroclor-1254 1 0.2 0.2 0.021 U 0.02 U 0.019 U 0.019 U 0.019 U 0.018 U 0.017 U 0.37 U 0.095 U 0.018 U 0.17 U 0.02 U
Aroclor-1260 1 0.2 0.2 1.2 0.025 1.3 0.74 0.019 U 0.29 0.26 7.8 2.1 1 5 0.15
Total PCBs 1 0.2 0.2 1- <10 1.2 0.025 1.3 0.74 ND 0.29 0.26 7.8 2.1 1 5 0.15

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS IGWSSL TSCA
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2
Aroclor-1221 1 0.2 0.2
Aroclor-1232 1 0.2 0.2
Aroclor-1242 1 0.2 0.2
Aroclor-1248 1 0.2 0.2
Aroclor-1254 1 0.2 0.2
Aroclor-1260 1 0.2 0.2
Total PCBs 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS IGWSSL TSCA

PL-7 (0.0-0.5) PL-7 (2.0-2.5) PL-8 (0.0-0.5) PL-8 (2.0-2.5) PL-9 (0.0-0.5) PL-9 (1.5-2.0) PL-10 (0.0-0.5) PL-11 (0.0-0.5) PL-12 (0.0-0.5)
5/22/2002 5/22/2002 5/22/2002 5/22/2002 5/8/2003 5/8/2003 5/8/2003 5/8/2003 5/8/2003

0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 1.5-2.0 0.0-0.5 0.0-0.5 0.0-0.5

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

0.98 U 0.019 U 19U 0.018 U 1.5 U 0.026 U 0.03 U 0.6 U 0.28 U
0.98 U 0.019 U 19U 0.018 U 1.5 U 0.026 U 0.03 U 0.6 U 0.28 U
0.98 U 0.019 U 19U 0.018 U 1.5 U 0.026 U 0.03 U 0.6 U 0.28 U
0.98 U 0.019 U 19U 0.018 U 1.5 U 0.026 U 0.03 U 0.6 U 0.28 U
0.98 U 0.019 U 19U 0.018 U 1.5 U 0.026 U 0.03 U 0.6 U 0.28 U
0.98 U 0.019 U 230 0.018 U 1.5 U 0.026 U 0.03 U 0.6 U 0.28 U

17 0.23 19U 0.048 11 0.25 0.13 7.7 7.3
17 0.23 230 0.048 11 0.25 0.13 7.7 7.3
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
Aroclor 1016 1 0.2 0.2 ND 0.04 ND 0.00179 ND 0.00192 ND 0.00201 ND 0.432 ND 1.06 ND 0.366 ND 0.018 ND 0.036 ND 1.06
Aroclor 1221 1 0.2 0.2 ND 0.04 ND 0.00179 ND 0.00192 ND 0.00201 ND 0.432 ND 1.06 ND 0.366 ND 0.018 ND 0.036 ND 1.06
Aroclor 1232 1 0.2 0.2 ND 0.04 ND 0.00179 ND 0.00192 ND 0.00201 ND 0.432 ND 1.06 ND 0.366 ND 0.018 ND 0.036 ND 1.06
Aroclor 1242 1 0.2 0.2 ND 0.04 ND 0.00179 ND 0.00192 ND 0.00201 ND 0.432 ND 1.06 ND 0.366 ND 0.018 ND 0.036 ND 1.06
Aroclor 1248 1 0.2 0.2 ND 0.04 ND 0.00179 ND 0.00192 ND 0.00201 ND 0.432 ND 1.06 ND 0.366 ND 0.018 ND 0.036 ND 1.06
Aroclor 1254 1 0.2 0.2 ND 0.04 ND 0.00179 ND 0.00192 ND 0.00201 ND 0.432 ND 1.06 ND 0.366 ND 0.018 ND 0.036 ND 1.06
Aroclor 1260 1 0.2 0.2 3.02 D 0.018 0.00179 ND 0.00192 ND 0.00201 11.2 D 29.5 D 7.8 1.04 D 1.99 D 127 D
Aroclor 1262 1 0.2 0.2 ND 0.04 ND 0.00179 ND 0.00192 ND 0.00201 ND 0.432 ND 1.06 ND 0.366 ND 0.018 ND 0.036 ND 1.06
Aroclor 1268 1 0.2 0.2 ND 0.04 ND 0.00179 ND 0.00192 ND 0.00201 ND 0.432 ND 1.06 ND 0.366 ND 0.018 ND 0.036 ND 1.06
PCBs, Total 1 0.2 0.2 1- <10 3.02 D 0.018 0.00179 ND 0.00192 ND 0.00201 11.2 D 29.5 D 7.8 1.04 D 1.99 D 127 D

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

0.5-1.00.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0 0.5-1.0 2.0-2.5
6/24/20156/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015
05428-01105428-014 05428-015 05428-016 05428-017 05428-020 05428-021

E-2 Dup X-3-0.5-
1.0E-1-0.5-1.0 E-1-2.0-2.5 E-1-3.0-3.5 E-1-4.5-5.0 E-2-0.5-1.0 E-2-2.0-2.5 E-2-3.0-3.5 E-2-4.5-5.0 E-3-0.5-1.0

05428-022 05428-023 05367-002
6/24/2015 6/24/2015 6/23/2015

3.0-3.5 4.5-5.0 0.5-1.0
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.942 ND 0.00179 ND 0.00174 ND 0.951 ND 0.018 ND 0.018 ND 0.037 ND 0.036 ND 0.204 ND 0.02
ND 0.942 ND 0.00179 ND 0.00174 ND 0.951 ND 0.018 ND 0.018 ND 0.037 ND 0.036 ND 0.204 ND 0.02
ND 0.942 ND 0.00179 ND 0.00174 ND 0.951 ND 0.018 ND 0.018 ND 0.037 ND 0.036 ND 0.204 ND 0.02
ND 0.942 ND 0.00179 ND 0.00174 ND 0.951 ND 0.018 ND 0.018 ND 0.037 ND 0.036 ND 0.204 ND 0.02
ND 0.942 ND 0.00179 ND 0.00174 ND 0.951 ND 0.018 ND 0.018 ND 0.037 ND 0.036 ND 0.204 ND 0.02
ND 0.942 ND 0.00179 ND 0.00174 ND 0.951 ND 0.018 ND 0.018 ND 0.037 ND 0.036 ND 0.204 ND 0.02
25.2 D 0.037 0.00624 30 D 0.938 D 0.827 D 2.51 D 2.34 D 6.35 D 0.247 D
ND 0.942 ND 0.00179 ND 0.00174 ND 0.951 ND 0.018 ND 0.018 ND 0.037 ND 0.036 ND 0.204 ND 0.02
ND 0.942 ND 0.00179 ND 0.00174 ND 0.951 ND 0.018 ND 0.018 ND 0.037 ND 0.036 ND 0.204 ND 0.02
25.2 D 0.037 0.00624 30 D 0.938 D 0.827 D 2.51 D 2.34 D 6.35 D 0.247 D

4.5-5.04.5-5.02.0-2.5 3.0-3.5 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0 0.5-1.0 2.0-2.5
6/23/20156/23/2015 6/23/2015 6/23/2015 6/23/2015 6/23/2015 6/22/2015 6/22/2015
05367-02305367-004 05367-007 05367-008 05367-009 05367-010 05367-035 05367-037

E-4 Dup X-1-4.5-
5.0E-4-0.5-1.0 E-4-2.0-2.5 E-4-3.0-3.5 E-4-4.5-5.0 E-5-0.5-1.0 E-5-2.0-2.5E-3-4.5-5.0E-3-2.0-2.5 E-3-3.0-3.5

05367-003 05367-001
6/23/2015 6/23/2015
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.00405 ND 0.00406 ND 0.042 ND 0.00176 ND 0.00175 ND 0.00182 ND 0.019 ND 0.00173 ND 0.00183
ND 0.00405 ND 0.00406 ND 0.042 ND 0.00176 ND 0.00175 ND 0.00182 ND 0.019 ND 0.00173 ND 0.00183
ND 0.00405 ND 0.00406 ND 0.042 ND 0.00176 ND 0.00175 ND 0.00182 ND 0.019 ND 0.00173 ND 0.00183
ND 0.00405 ND 0.00406 ND 0.042 ND 0.00176 ND 0.00175 ND 0.00182 ND 0.019 ND 0.00173 ND 0.00183
ND 0.00405 ND 0.00406 ND 0.042 ND 0.00176 ND 0.00175 ND 0.00182 ND 0.019 ND 0.00173 ND 0.00183
ND 0.00405 ND 0.00406 ND 0.042 ND 0.00176 ND 0.00175 ND 0.00182 ND 0.019 ND 0.00173 ND 0.00183

0.103 D ND 0.00406 5.22 D 0.03 0.011 0.00148 J 1.11 D 0.00157 J ND 0.00183
ND 0.00405 ND 0.00406 ND 0.042 ND 0.00176 ND 0.00175 ND 0.00182 ND 0.019 ND 0.00173 ND 0.00183
ND 0.00405 ND 0.00406 ND 0.042 ND 0.00176 ND 0.00175 ND 0.00182 ND 0.019 ND 0.00173 ND 0.00183

0.103 D ND 0.00406 5.22 D 0.03 0.011 0.00148 J 1.11 D 0.00157 J ND 0.00183

0.5-1.0 2.0-2.5 3.0-3.53.0-3.5 4.5-5.0 0.5-1.0 2.0-2.5 3.0-3.5 4.0-4.5
6/24/2015 6/24/2015 6/24/20156/22/2015 6/22/2015 6/23/2015 6/23/2015 6/23/2015 6/23/2015
05428-020 05428-021 05428-02205367-036 05367-038 05367-039 05367-041 05367-042 05367-042

E-6-3.0-3.5 E-6-4.0-4.5 E-7-0.5-1.0 E-7-2.0-2.5 E-7-3.0-3.5E-5-3.0-3.5 E-5-4.5-5.0 E-6-0.5-1.0 E-6-2.0-2.5
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.00185 ND 0.039 ND 0.041 ND 0.212 ND 0.041 ND 0.039 ND 0.042 ND 0.447 ND 0.038 ND 4.59
ND 0.00185 ND 0.039 ND 0.041 ND 0.212 ND 0.041 ND 0.039 ND 0.042 ND 0.447 ND 0.038 ND 4.59
ND 0.00185 ND 0.039 ND 0.041 ND 0.212 ND 0.041 ND 0.039 ND 0.042 ND 0.447 ND 0.038 ND 4.59
ND 0.00185 ND 0.039 ND 0.041 ND 0.212 ND 0.041 ND 0.039 ND 0.042 ND 0.447 ND 0.038 ND 4.59
ND 0.00185 ND 0.039 ND 0.041 ND 0.212 ND 0.041 ND 0.039 ND 0.042 ND 0.447 ND 0.038 ND 4.59
ND 0.00185 ND 0.039 ND 0.041 ND 0.212 ND 0.041 ND 0.039 ND 0.042 ND 0.447 ND 0.038 ND 4.59
ND 0.00185 4.05 ND 0.041 8.25 D 0.144 0.418 0.047 19.8 D ND 0.038 128 D
ND 0.00185 ND 0.039 ND 0.041 ND 0.212 ND 0.041 ND 0.039 ND 0.042 ND 0.447 ND 0.038 ND 4.59
ND 0.00185 ND 0.039 ND 0.041 ND 0.212 ND 0.041 ND 0.039 ND 0.042 ND 0.447 ND 0.038 ND 4.59
ND 0.00185 4.05 ND 0.041 8.25 D 0.144 0.418 0.047 19.8 D ND 0.038 128 D

0.5-1.02.0-2.5 0.5-1.0 2.0-2.5 0.5-1.0 2.0-2.54.5-5.0 0.5-1.0 2.0-2.5 0.5-1.0
6/23/20156/24/2015 6/23/2015 6/23/20156/24/2015 6/23/2015 6/23/2015 6/23/2015 6/23/2015 6/24/2015
05367-01305428-019 05367-011 05367-01205428-023 05367-025 05367-026 05367-029 05367-030 05428-024

E-12-0.5-1.0E-9-0.5-1.0 E-9-2.0-2.5 E-10-0.5-1.0 E-10-2.0-2.5 E-11-0.5-1.0 E-11-2.0-2.5E-7-4.5-5.0 E-8-0.5-1.0 E-8-2.0-2.5
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.044 ND 0.044 ND 0.054 ND 0.813 ND 0.042 ND 0.045 ND 0.044 ND 0.041 ND 0.01 ND 8.67
ND 0.044 ND 0.044 ND 0.054 ND 0.813 ND 0.042 ND 0.045 ND 0.044 ND 0.041 ND 0.01 ND 8.67
ND 0.044 ND 0.044 ND 0.054 ND 0.813 ND 0.042 ND 0.045 ND 0.044 ND 0.041 ND 0.01 ND 8.67
ND 0.044 ND 0.044 ND 0.054 ND 0.813 ND 0.042 ND 0.045 ND 0.044 ND 0.041 ND 0.01 ND 8.67
ND 0.044 ND 0.044 ND 0.054 ND 0.813 ND 0.042 ND 0.045 ND 0.044 ND 0.041 ND 0.01 ND 8.67
ND 0.044 ND 0.044 ND 0.054 ND 0.813 ND 0.042 ND 0.045 ND 0.044 ND 0.041 ND 0.01 ND 8.67
2.03 5.19 3.89 35.4 D 4.44 2.1 0.044 1.74 D ND 0.01 224 D
ND 0.044 ND 0.044 ND 0.054 ND 0.813 ND 0.042 ND 0.045 ND 0.044 ND 0.041 ND 0.01 ND 8.67
ND 0.044 ND 0.044 ND 0.054 ND 0.813 ND 0.042 ND 0.045 ND 0.044 ND 0.041 ND 0.01 ND 8.67
2.03 5.19 3.89 35.4 D 4.44 2.1 0.044 1.74 D ND 0.01 224 D

2.0-2.5 0.5-1.0 2.0-2.5 0.5-1.0 0.5-1.0 2.0-2.5 0.5-1.0 2.0-2.5 0.5-1.02.0-2.5
6/23/2015 6/25/2015 6/25/2015 6/23/2015 6/24/2015 6/24/2015 6/22/2015 6/22/2016 6/23/20156/23/2015
05367-014 05467-001 05467-002 05367-015 05428-018 05428-019 05367-017 05367-018 05367-02705367-016

E-12-2.0-2.5 E-13-0.5-1.0 E-13-2.0-2.5 E-14-0.5-1.0 E-15-0.5-1.0 E-15-2.0-2.5 E-16-0.5-1.0 E-16-2.0-2.5E-14-2.0-2.5 E-17-0.5-1.0
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.052 ND 0.457 ND 0.04 ND 0.038 ND 0.214 ND 0.041 ND 4.85 ND 0.036 ND 0.412 ND 0.048
ND 0.052 ND 0.457 ND 0.04 ND 0.038 ND 0.214 ND 0.041 ND 4.85 ND 0.036 ND 0.412 ND 0.048
ND 0.052 ND 0.457 ND 0.04 ND 0.038 ND 0.214 ND 0.041 ND 4.85 ND 0.036 ND 0.412 ND 0.048
ND 0.052 ND 0.457 ND 0.04 ND 0.038 ND 0.214 ND 0.041 ND 4.85 ND 0.036 ND 0.412 ND 0.048
ND 0.052 ND 0.457 ND 0.04 ND 0.038 ND 0.214 ND 0.041 ND 4.85 ND 0.036 ND 0.412 ND 0.048
ND 0.052 ND 0.457 ND 0.04 ND 0.038 ND 0.214 ND 0.041 ND 4.85 ND 0.036 ND 0.412 ND 0.048
3.2 12.5 D 0.734 0.449 11.2 D 4.37 168 D 3.67 17.4 D 0.195
ND 0.052 ND 0.457 ND 0.04 ND 0.038 ND 0.214 ND 0.041 ND 4.85 ND 0.036 ND 0.412 ND 0.048
ND 0.052 ND 0.457 ND 0.04 ND 0.038 ND 0.214 ND 0.041 ND 4.85 ND 0.036 ND 0.412 ND 0.048
3.2 12.5 D 0.734 0.449 11.2 D 4.37 168 D 3.67 17.4 D 0.195

2.0-2.52.0-2.5 0.5-1.0 2.0-2.50.5-1.0 2.0-2.5 0.5-1.0 2.0-2.5 0.5-1.0 2.0-2.5
6/23/20156/23/2015 6/25/2015 6/25/20156/23/2015 6/23/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015
05367-02405367-028 05467-003 05467-00405367-005 05367-006 05428-007 05428-008 05428-001 05428-002

E-18 Dup X-2-2.0-
2.5E-17-2.0-2.5 E-21-0.5-1.0 E-21-2.0-2.5E-18-0.5-1.0 E-18-2.0-2.5 E-19-0.5-1.0 E-19-2.0-2.5 E-20-0.5-1.0 E-20-2.0-2.5



Table 3 
Analytical Results - Polychlorinated Biphenyls - Soil

East Barracks Rail Yard Site
Trenton, NJ
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.212 ND 0.039 ND 0.87 ND 0.429 ND 4.15 ND 0.049 ND 0.4 ND 0.044 ND 0.41 ND 0.203
ND 0.212 ND 0.039 ND 0.87 ND 0.429 ND 4.15 ND 0.049 ND 0.4 ND 0.044 ND 0.41 ND 0.203
ND 0.212 ND 0.039 ND 0.87 ND 0.429 ND 4.15 ND 0.049 ND 0.4 ND 0.044 ND 0.41 ND 0.203
ND 0.212 ND 0.039 ND 0.87 ND 0.429 ND 4.15 ND 0.049 ND 0.4 ND 0.044 ND 0.41 ND 0.203
ND 0.212 ND 0.039 ND 0.87 ND 0.429 ND 4.15 ND 0.049 ND 0.4 ND 0.044 ND 0.41 ND 0.203
ND 0.212 ND 0.039 ND 0.87 ND 0.429 ND 4.15 ND 0.049 ND 0.4 ND 0.044 ND 0.41 ND 0.203
9.58 D 0.243 54.5 D 29.8 D 143 D ND 0.049 11.9 D ND 0.044 13.7 D 8.99 D
ND 0.212 ND 0.039 ND 0.87 ND 0.429 ND 4.15 ND 0.049 ND 0.4 ND 0.044 ND 0.41 ND 0.203
ND 0.212 ND 0.039 ND 0.87 ND 0.429 ND 4.15 ND 0.049 ND 0.4 ND 0.044 ND 0.41 ND 0.203
9.58 D 0.243 54.5 D 29.8 D 143 D ND 0.049 11.9 D ND 0.044 13.7 D 8.99 D

0.5-1.00.5-1.00.5-1.0 0.5-1.0 0.5-1.0 2.0-2.50.5-1.0 2.0-2.5 0.5-1.0 2.5-3.0
6/25/20156/25/20156/25/2015 6/25/2015 6/25/2015 6/25/20156/24/2015 6/24/2015 6/25/2015 6/25/2015
05467-01105467-00905467-013 05467-014 05467-007 05467-00805428-003 05428-004 05467-005 05467-006

E-26 Dup X-4-0.5-
1.0E-26-0.5-1.0E-24-0.5-1.0 E-24-2.0-2.5 E-25-0.5-1.0 E-25-2.0-2.5E-22-0.5-1.0 E-22-2.0-2.5 E-23-0.5-1.0 E-23-2.0-2.5
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Analytical Results - Polychlorinated Biphenyls - Soil

East Barracks Rail Yard Site
Trenton, NJ
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.04 ND 0.461 ND 0.042 ND 0.017 ND 0.016 ND 0.051 ND 0.039 ND 0.2 ND 0.041 ND 0.037
ND 0.04 ND 0.461 ND 0.042 ND 0.017 ND 0.016 ND 0.051 ND 0.039 ND 0.2 ND 0.041 ND 0.037
ND 0.04 ND 0.461 ND 0.042 ND 0.017 ND 0.016 ND 0.051 ND 0.039 ND 0.2 ND 0.041 ND 0.037
ND 0.04 ND 0.461 ND 0.042 ND 0.017 ND 0.016 ND 0.051 ND 0.039 ND 0.2 ND 0.041 ND 0.037
ND 0.04 ND 0.461 ND 0.042 ND 0.017 ND 0.016 ND 0.051 ND 0.039 ND 0.2 ND 0.041 ND 0.037
ND 0.04 ND 0.461 ND 0.042 ND 0.017 ND 0.016 ND 0.051 ND 0.039 ND 0.2 ND 0.041 ND 0.037
2.1 28.1 D 4.18 0.042 14.6 D 5.42 4.39 0.326 11.8 D 5.53 1.13
ND 0.04 ND 0.461 ND 0.042 ND 0.017 ND 0.016 ND 0.051 ND 0.039 ND 0.2 ND 0.041 ND 0.037
ND 0.04 ND 0.461 ND 0.042 ND 0.017 ND 0.016 ND 0.051 ND 0.039 ND 0.2 ND 0.041 ND 0.037
2.1 28.1 D 4.18 0.042 14.6 D 5.42 4.39 0.326 11.8 D 5.53 1.13

2.0-2.5 0.5-1.0 2.0-2.5 0.5-1.0 2.0-2.50.5-1.0 2.0-2.5
6/25/2015 6/24/2015 6/24/2015 6/24/2015 6/24/20156/24/2015 6/24/2015
05467-010 05428-009 05428-010 05428-005 05428-00605428-012 05428-013

E-26-2.0-2.5 E-27-0.5-1.0 E-27-2.0-2.5 E-29-0.5-1.0 E-29-2.0-2.5E-28-0.5-1.0 E-28-2.0-2.5 E-32-0.5-1.0
09537-045
10/12/2016

0.5-1.0

E-32-2.0-2.5
09537-046
10/12/2016

2.0-2.5

E-32-3.0-3.5
09537-047
10/12/2016

3.0-3.5
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.038 ND 0.038 ND 0.219 ND 0.201 ND 0.041 ND 0.038 ND 0.035 ND 0.043 ND 0.041 ND 0.041
ND 0.038 ND 0.038 ND 0.219 ND 0.201 ND 0.041 ND 0.038 ND 0.035 ND 0.043 ND 0.041 ND 0.041
ND 0.038 ND 0.038 ND 0.219 ND 0.201 ND 0.041 ND 0.038 ND 0.035 ND 0.043 ND 0.041 ND 0.041
ND 0.038 ND 0.038 ND 0.219 ND 0.201 ND 0.041 ND 0.038 ND 0.035 ND 0.043 ND 0.041 ND 0.041
ND 0.038 ND 0.038 ND 0.219 ND 0.201 ND 0.041 ND 0.038 ND 0.035 ND 0.043 ND 0.041 ND 0.041
ND 0.038 ND 0.038 ND 0.219 ND 0.201 ND 0.041 ND 0.038 ND 0.035 ND 0.043 ND 0.041 ND 0.041

0.103 0.042 11.3 D 11.7 D 2.54 0.435 0.070 0.196 ND 0.041 ND 0.041
ND 0.038 ND 0.038 ND 0.219 ND 0.201 ND 0.041 ND 0.038 ND 0.035 ND 0.043 ND 0.041 ND 0.041
ND 0.038 ND 0.038 ND 0.219 ND 0.201 ND 0.041 ND 0.038 ND 0.035 ND 0.043 ND 0.041 ND 0.041

0.103 0.042 11.3 D 11.7 D 2.54 0.435 0.070 0.196 ND 0.041 ND 0.041

E-32-4.5-5.0
09537-048
10/12/2016

4.5-5.0

E-32-5.5-6.0
09537-049
10/12/2016

5.5-6.0

E-35-0.5-1.0
09581-001
10/12/2016

0.5-1.0

E-35 Dup X-3-0.5-
1.0

09581-018
10/12/2016

0.5-1.0
10/11/2016 10/11/2016

4.5-5.0 5.5-6.0

E-34-3.0-3.5
09537-027
10/11/2016

3.0-3.5

E-33-4.5-5.0 E-33-5.5-6.0
09537-040 09537-041

E-33-0.5-1.0
09537-037
10/11/2016

0.5-1.0

E-33-2.0-2.5 E-33-3.0-3.5
09537-038 09537-039
10/11/2016 10/11/2016

2.0-2.5 3.0-3.5
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.041 ND 0.041 ND 0.04 ND 0.038 ND 0.041 ND 0.047 ND 0.042 ND 0.039 ND 0.038 ND 0.211
ND 0.041 ND 0.041 ND 0.04 ND 0.038 ND 0.041 ND 0.047 ND 0.042 ND 0.039 ND 0.038 ND 0.211
ND 0.041 ND 0.041 ND 0.04 ND 0.038 ND 0.041 ND 0.047 ND 0.042 ND 0.039 ND 0.038 ND 0.211
ND 0.041 ND 0.041 ND 0.04 ND 0.038 ND 0.041 ND 0.047 ND 0.042 ND 0.039 ND 0.038 ND 0.211
ND 0.041 ND 0.041 ND 0.04 ND 0.038 ND 0.041 ND 0.047 ND 0.042 ND 0.039 ND 0.038 ND 0.211
ND 0.041 ND 0.041 ND 0.04 ND 0.038 ND 0.041 ND 0.047 ND 0.042 ND 0.039 ND 0.038 ND 0.211
ND 0.041 ND 0.041 ND 0.04 0.064 3.10 1.10 0.310 0.110 0.061 13.3 D
ND 0.041 ND 0.041 ND 0.04 ND 0.038 ND 0.041 ND 0.047 ND 0.042 ND 0.039 ND 0.038 ND 0.211
ND 0.041 ND 0.041 ND 0.04 ND 0.038 ND 0.041 ND 0.047 ND 0.042 ND 0.039 ND 0.038 ND 0.211
ND 0.041 ND 0.041 ND 0.04 0.064 3.10 1.10 0.310 0.110 0.061 13.3 D

E-40-4.5-5.0
09537-042
10/11/2016

4.5-5.0

E-41-0.5-1.0
09537-050
10/12/2016

0.5-1.0

E-37-0.5-1.0
09537-012
10/10/2016

0.5-1.0

E-39-4.5-5.0
09537-043
10/11/2016

4.5-5.0

E-38-0.5-1.0
09581-015
10/12/2016

E-35-2.0-2.5
09581-002
10/12/2016

2.0-2.5

E-38-4.5-5.0
09581-017
10/12/2016

4.5-5.0

09537-017
10/10/2016

0.5-1.0

E-36-2.0-2.5
09537-018
10/10/2016

2.0-2.5 0.5-1.0

E-38-2.0-2.5
09581-016
10/12/2016

2.0-2.5

E-36-0.5-1.0



Table 3 
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.038 ND 0.038 ND 0.045 ND 0.04 ND 0.039 ND 0.078 ND 0.036 ND 0.418 ND 0.045 ND 0.042
ND 0.038 ND 0.038 ND 0.045 ND 0.04 ND 0.039 ND 0.078 ND 0.036 ND 0.418 ND 0.045 ND 0.042
ND 0.038 ND 0.038 ND 0.045 ND 0.04 ND 0.039 ND 0.078 ND 0.036 ND 0.418 ND 0.045 ND 0.042
ND 0.038 ND 0.038 ND 0.045 ND 0.04 ND 0.039 ND 0.078 ND 0.036 ND 0.418 ND 0.045 ND 0.042
ND 0.038 ND 0.038 ND 0.045 ND 0.04 ND 0.039 ND 0.078 ND 0.036 ND 0.418 ND 0.045 ND 0.042
ND 0.038 ND 0.038 ND 0.045 ND 0.04 ND 0.039 ND 0.078 ND 0.036 ND 0.418 ND 0.045 ND 0.042
1.30 1.54 0.954 6.28 6.04 6.98 D ND 0.036 31.0 D 1.66 0.323
ND 0.038 ND 0.038 ND 0.045 ND 0.04 ND 0.039 ND 0.078 ND 0.036 ND 0.418 ND 0.045 ND 0.042
ND 0.038 ND 0.038 ND 0.045 ND 0.04 ND 0.039 ND 0.078 ND 0.036 ND 0.418 ND 0.045 ND 0.042
1.30 1.54 0.954 6.28 6.04 6.98 D ND 0.036 31.0 D 1.66 0.323

E-42-3.0-3.5
09537-005
10/10/2016

3.0-3.5

E-42-4.0-4.5
09537-006
10/10/2016

4.0-4.5

E-42-0.5-1.0
09537-003
10/10/2016

0.5-1.0

E-42-2.0-2.5
09537-004
10/10/2016

2.0-2.5
10/11/2016

0.5-1.0

E-43-2.0-2.5
09537-023
10/11/2016

2.0-2.5

E-43-3.0-3.5
09537-024
10/11/2016

3.0-3.5

09537-051
10/12/2016

2.0-2.5

E-41-5.0-5.5
09537-053
10/12/2016

5.0-5.5

E-43-0.5-1.0
09537-022

E-41 Dup X-2-2.0-
2.5

2.0-2.5

E-41-2.0-2.5
09537-054
10/12/2016
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.037 ND 0.038 ND 0.038 ND 0.05 ND 0.074 ND 0.038 ND 0.04 ND 0.059 ND 0.041 ND 0.039
ND 0.037 ND 0.038 ND 0.038 ND 0.05 ND 0.074 ND 0.038 ND 0.04 ND 0.059 ND 0.041 ND 0.039
ND 0.037 ND 0.038 ND 0.038 ND 0.05 ND 0.074 ND 0.038 ND 0.04 ND 0.059 ND 0.041 ND 0.039
ND 0.037 ND 0.038 ND 0.038 ND 0.05 ND 0.074 ND 0.038 ND 0.04 ND 0.059 ND 0.041 ND 0.039
ND 0.037 ND 0.038 ND 0.038 ND 0.05 ND 0.074 ND 0.038 ND 0.04 ND 0.059 ND 0.041 ND 0.039
ND 0.037 ND 0.038 ND 0.038 ND 0.05 ND 0.074 ND 0.038 ND 0.04 ND 0.059 ND 0.041 ND 0.039
ND 0.037 0.472 0.247 ND 0.05 7.64 D 4.15 ND 0.04 3.36 ND 0.041 ND 0.039
ND 0.037 ND 0.038 ND 0.038 ND 0.05 ND 0.074 ND 0.038 ND 0.04 ND 0.059 ND 0.041 ND 0.039
ND 0.037 ND 0.038 ND 0.038 ND 0.05 ND 0.074 ND 0.038 ND 0.04 ND 0.059 ND 0.041 ND 0.039
ND 0.037 0.472 0.247 ND 0.05 7.64 D 4.15 ND 0.04 3.36 ND 0.041 ND 0.039

E-44-0.5-1.0
09537-013
10/10/2016

0.5-1.0

E-44-2.0-2.5
09537-014
10/10/2016

2.0-2.5

E-43-4.5-5.0
09537-025
10/11/2016

4.5-5.0

E-44-4.5-5.0
09537-057
10/12/2016

E-45-0.5-1.0
09581-003
10/12/2016

E-45-2.0-2.5
09581-004
10/12/2016

4.5-5.0 0.5-1.0

E-46-0.5-1.0
09581-011
10/12/2016

0.5-1.0

E-46-2.0-2.5
09581-012
10/12/2016

2.0-2.5

E-46-4.5-5.0
09581-014
10/12/2016

4.5-5.02.0-2.5

E-45-4.5-5.0
09581-006
10/12/2016

4.5-5.0
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.039 ND 0.043 ND 0.04 ND 9.58 ND 8.98 ND 0.043 ND 0.037 ND 0.041 ND 0.039 ND 0.037
ND 0.039 ND 0.043 ND 0.04 ND 9.58 ND 8.98 ND 0.043 ND 0.037 ND 0.041 ND 0.039 ND 0.037
ND 0.039 ND 0.043 ND 0.04 ND 9.58 ND 8.98 ND 0.043 ND 0.037 ND 0.041 ND 0.039 ND 0.037
ND 0.039 ND 0.043 ND 0.04 ND 9.58 ND 8.98 ND 0.043 ND 0.037 ND 0.041 ND 0.039 ND 0.037
ND 0.039 ND 0.043 ND 0.04 ND 9.58 ND 8.98 ND 0.043 ND 0.037 ND 0.041 ND 0.039 ND 0.037
ND 0.039 ND 0.043 ND 0.04 ND 9.58 ND 8.98 ND 0.043 ND 0.037 ND 0.041 ND 0.039 ND 0.037
2.83 19.1 D 0.205 506 D 377 D 0.735 0.736 ND 0.041 ND 0.039 0.097
ND 0.039 ND 0.043 ND 0.04 ND 9.58 ND 8.98 ND 0.043 ND 0.037 ND 0.041 ND 0.039 ND 0.037
ND 0.039 ND 0.043 ND 0.04 ND 9.58 ND 8.98 ND 0.043 ND 0.037 ND 0.041 ND 0.039 ND 0.037
2.83 19.1 D 0.205 506 D 377 D 0.735 0.736 ND 0.041 ND 0.039 0.097

0.5-1.0

E-47-0.5-1.0
09537-019
10/10/2016

E-51-2.0-2.5
09537-008
10/10/2016

2.0-2.5

E-49-0.5-1.0
09537-010
10/10/2016

0.5-1.0

E-48-0.5-1.0
09581-010
10/12/2016

0.5-1.0

E-51-3.0-3.5
09537-009
10/10/2016

3.0-3.5

E-51-0.5-1.0
09537-007
10/10/2016

0.5-1.0

E-50-0.5-1.0
09537-058
10/10/2016

0.5-1.0

E-50-2.0-2.5
09537-059
10/12/2016

E-50-4.5-5.0
09537-055
10/12/2016

4.5-5.02.0-2.5

E-50-0.5-1.0  
Dup X-1-0.5-1.0

09537-020
10/12/2016

0.5-1.0
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.042 ND 0.04 ND 0.047 ND 0.042 ND 0.037 ND 0.039 ND 0.039 ND 0.04 ND 0.04 ND 0.039
ND 0.042 ND 0.04 ND 0.047 ND 0.042 ND 0.037 ND 0.039 ND 0.039 ND 0.04 ND 0.04 ND 0.039
ND 0.042 ND 0.04 ND 0.047 ND 0.042 ND 0.037 ND 0.039 ND 0.039 ND 0.04 ND 0.04 ND 0.039
ND 0.042 ND 0.04 ND 0.047 ND 0.042 ND 0.037 ND 0.039 ND 0.039 ND 0.04 ND 0.04 ND 0.039
ND 0.042 ND 0.04 ND 0.047 ND 0.042 ND 0.037 ND 0.039 ND 0.039 ND 0.04 ND 0.04 ND 0.039
ND 0.042 ND 0.04 ND 0.047 ND 0.042 ND 0.037 ND 0.039 ND 0.039 ND 0.04 ND 0.04 ND 0.039
ND 0.042 ND 0.04 3.13 30.6 D 5.09 ND 0.039 0.110 ND 0.04 0.088 0.022 J
ND 0.042 ND 0.04 ND 0.047 ND 0.042 ND 0.037 ND 0.039 ND 0.039 ND 0.04 ND 0.04 ND 0.039
ND 0.042 ND 0.04 ND 0.047 ND 0.042 ND 0.037 ND 0.039 ND 0.039 ND 0.04 ND 0.04 ND 0.039
ND 0.042 ND 0.04 3.13 30.6 D 5.09 ND 0.039 0.110 ND 0.04 0.088 0.022 J

E-55-4.5-5.0
09537-006
10/11/2016

4.5-5.0

E-52-0.5-1.0
09537-011
10/10/2016

0.5-1.0

E-54-0.5-1.0
09537-001
10/10/2016

0.5-1.0

E-53-0.5-1.0
09581-007
10/12/2016

0.5-1.0

E-57-4.5-5.0
09537-029
10/11/2016

4.5-5.0

E-56-4.5-5.0
09537-031
10/11/2016

4.5-5.0

E-56-6.0-6.5
09537-032
10/11/2016

6.0-6.5

E-51-4.5-5.0
09537-056
10/12/2016

E-57-6.0-6.5
09537-030
10/11/2016

6.0-6.5

E-54-2.0-2.5
09537-002
10/10/2016

2.0-2.54.5-5.0
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL

ND 0.042 ND 0.039 ND 0.039 ND 0.396 ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.048 ND 3.93
ND 0.042 ND 0.039 ND 0.039 ND 0.396 ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.048 ND 3.93
ND 0.042 ND 0.039 ND 0.039 ND 0.396 ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.048 ND 3.93
ND 0.042 ND 0.039 ND 0.039 ND 0.396 ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.048 ND 3.93
ND 0.042 ND 0.039 ND 0.039 ND 0.396 ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.048 ND 3.93
ND 0.042 ND 0.039 ND 0.039 ND 0.396 ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.048 ND 3.93
ND ND 0.039 ND 0.039 18.0 D 136 D 2.21 84.6 D 0.043 ND 0.045 ND 0.044 110 D 2.41 167 D 3.93
ND 0.042 ND 0.039 ND 0.039 ND 0.396 ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.048 ND 3.93
ND 0.042 ND 0.039 ND 0.039 ND 0.396 ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.048 ND 3.93
ND ND 0.039 ND 0.039 18.0 D 136 D 2.21 84.6 D 0.043 ND 0.045 ND 0.044 110 D 2.41 167 D 3.93

02179-004
3/16/2017

2.0-2.5

E-62-2.0-2.5
02179-005
3/16/2017

0.5-1.0

E-63-0.5-1.0
02179-006
3/16/2017

2.0-2.5

E-63-2.0-2.5E-61-0.5-1.0
02179-001
3/16/2017

0.5-1.0

02179-002
3/16/2017

2.0-2.5

E-61-2.0-2.5 E-62-0.5-1.0
02179-003
3/16/2017

0.5-1.0

E-60-0.5-1.0
09537-016
10/10/2016

0.5-1.0

E-58-0.5-1.0
09581-008
10/12/2016

0.5-1.0

E-59-0.5-1.0
09581-009
10/12/2016

0.5-1.0

E-58-0.5-1.0  Dup 
X-4-0.5-1.0
09581-019
10/12/2016

0.5-1.0
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL
ND 0.042 ND 0.041 ND 0.05 ND 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044
ND 0.042 ND 0.041 ND 0.05 ND 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044
ND 0.042 ND 0.041 ND 0.05 ND 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044
ND 0.042 ND 0.041 ND 0.05 ND 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044
ND 0.042 ND 0.041 ND 0.05 ND 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044
ND 0.042 ND 0.041 ND 0.05 ND 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044
ND 0.042 ND 0.041 ND 0.05 1.24 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044
ND 0.042 ND 0.041 ND 0.05 ND 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044
ND 0.042 ND 0.041 ND 0.05 ND 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044
ND 0.042 ND 0.041 ND 0.05 1.24 0.046 ND 0.039 ND 0.042 ND 0.043 ND 0.044 ND 0.047 ND 0.044

E-67-2.0-2.5
02179-014
3/16/2017

2.0-2.5

E-68-0.5-1.0
02179-015
3/16/2017

0.5-1.0

E-68-2.0-2.5
02179-016
3/16/2017

2.0-2.5

E-68-0.5-1.0 Dup 
X-1-0.5-1.0
02179-017
3/16/2017

0.5-1.0

E-64-2.0-2.5
02179-008
3/16/2017

2.0-2.5

E-65-0.5-1.0
02179-009
3/16/2017

0.5-1.0

E-66-0.5-1.0
02179-011
3/16/2017

0.5-1.0

E-66-2.0-2.5
02179-012
3/16/2017

2.0-2.5

E-67-0.5-1.0
02179-013
3/16/2017

0.5-1.0

E-64-0.5-1.0
02179-007
3/16/2017

0.5-1.0
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Conc Q RL Result Q RL Result Q RL Result Q RL
ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.043 ND 0.041 ND 0.036 ND 0.012 ND 0.0098 ND 0.0090
ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.043 ND 0.041 ND 0.036 ND 0.012 ND 0.0098 ND 0.0090
ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.043 ND 0.041 ND 0.036 ND 0.012 ND 0.0098 ND 0.0090
ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.043 ND 0.041 ND 0.036 ND 0.012 ND 0.0098 ND 0.0090
ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.043 ND 0.041 ND 0.036 ND 0.012 ND 0.0098 ND 0.0090
ND 0.044 ND 0.043 ND 0.045 ND 0.044 0.135 0.043 0.261 0.041 0.081 0.036 ND 0.012 ND 0.0098 ND 0.0090
ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.043 ND 0.041 ND 0.036 1.33 D 0.216 0.225 D
ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.043 ND 0.041 ND 0.036 ND 0.012 ND 0.0098 ND 0.0090
ND 0.044 ND 0.043 ND 0.045 ND 0.044 ND 0.043 ND 0.041 ND 0.036 ND 0.012 ND 0.0098 ND 0.0090
ND 0.044 ND 0.043 ND 0.045 ND 0.044 0.135 0.043 0.261 0.041 0.081 0.036 1.33 D 0.216 0.225 D

E-72-0.5-1.0
02179-025
3/16/2017

0.5-1.0

E-72-2.0-2.5
02179-026
3/16/2017

2.0-2.5

E-69-0.5-1.0
02179-018
3/16/2017

0.5-1.0

E-70-0.5-1.0
02179-020
3/16/2017

0.5-1.0

E-70-2.0-2.5
02179-021
3/16/2017

2.0-2.5

E-71-0.5-1.0
02179-022
3/16/2017

0.5-1.0

E-71-0.5-1.0 DUP 
X-2-0.5-1.0
02179-024
3/16/2017

0.5-1.0 0.5-1.0 2.0-2.5 2.5-3.0
6/22/2015 6/22/2015 6/22/2015
05367-031 05367-032 05367-033

PZ-1-0.5-1.0 PZ-1-2.0-2.5 PZ-1-2.5-3.0
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LOCATION                  
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

RDCSRS NRDCSRS IGWSSL TSCA
UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor 1016 1 0.2 0.2
Aroclor 1221 1 0.2 0.2
Aroclor 1232 1 0.2 0.2
Aroclor 1242 1 0.2 0.2
Aroclor 1248 1 0.2 0.2
Aroclor 1254 1 0.2 0.2
Aroclor 1260 1 0.2 0.2
Aroclor 1262 1 0.2 0.2
Aroclor 1268 1 0.2 0.2
PCBs, Total 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.0019 ND 0.0021 ND 0.0021 ND 0.0018 ND 0.0019
ND 0.0019 ND 0.0021 ND 0.0021 ND 0.0018 ND 0.0019
ND 0.0019 ND 0.0021 ND 0.0021 ND 0.0018 ND 0.0019
ND 0.0019 ND 0.0021 ND 0.0021 ND 0.0018 ND 0.0019
ND 0.0019 ND 0.0021 ND 0.0021 ND 0.0018 ND 0.0019
ND 0.0019 ND 0.0021 ND 0.0021 ND 0.0018 ND 0.0019

0.012 0.15 D 0.037 0.00423 ND
ND 0.0019 ND 0.0021 ND 0.0021 ND 0.0018 ND 0.0019
ND 0.0019 ND 0.0021 ND 0.0021 ND 0.0018 ND 0.0019

0.012 0.15 D 0.037 0.00423 ND

4.0-4.5 6.0-6.54.5-5.0 0.5-1.0 2.0-2.5
6/22/2015 6/22/20156/22/2015 6/22/2015 6/22/2015
05367-021 05367-02205367-034 05367-019 05367-020

PZ-2-4.0-4.5 PZ-2-6.0-6.5PZ-1-4.5-5.0 PZ-2-0.5-1.0  PZ-2-2.0-2.5
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LOCATION SB-1 SB-1 SB-2 SB-2 SB-3 SB-3 SB-4 SB-4 SB-5 SB-5 SB-6
SAMPLING DATE 10/18/2001 10/18/2001 10/18/2001 10/18/2001 10/18/2001 10/18/2001 10/18/2001 10/18/2001 10/18/2001 10/18/2001 10/18/2001
SAMPLE DEPTH-ft. 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5

UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2 1U 0.018 U 0.38 U 0.018U 9.8U 4U 10U 2U 9.9U 9.2U 20U
Aroclor-1221 1 0.2 0.2 1U 0.018 U 0.38 U 0.018U 9.8U 4U 10U 2U 9.9U 9.2U 20U
Aroclor-1232 1 0.2 0.2 1U 0.018 U 0.38 U 0.018U 9.8U 4U 10U 2U 9.9U 9.2U 20U
Aroclor-1242 1 0.2 0.2 1U 0.018 U 0.38 U 0.018U 9.8U 4U 10U 2U 9.9U 9.2U 20U
Aroclor-1248 1 0.2 0.2 1U 0.018 U 0.38 U 0.018U 9.8U 4U 10U 2U 9.9U 9.2U 20U
Aroclor-1254 1 0.2 0.2 1U 0.018 U 0.38 U 0.018U 9.8U 4U 10U 2U 9.9U 9.2U 20U
Aroclor-1260 1 0.2 0.2 17 0.077 9.3 0.54 120 44 160 43 190 160 440
Total PCBs 1 0.2 0.2 1- <10 17 0.077 9.3 0.54 120 44 160 43 190 160 440

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS IGWSSL TSCA
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

UNITS mg/kg mg/kg mg/kg mg/kg
Polychlorinated Biphenyls
Aroclor-1016 1 0.2 0.2
Aroclor-1221 1 0.2 0.2
Aroclor-1232 1 0.2 0.2
Aroclor-1242 1 0.2 0.2
Aroclor-1248 1 0.2 0.2
Aroclor-1254 1 0.2 0.2
Aroclor-1260 1 0.2 0.2
Total PCBs 1 0.2 0.2 1- <10

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
   standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level
mg/kg - milligrams per kilogram.
ND - Not Detected.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
    per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
    Remediation Standards per Soil Remediation Standards, 
    last amended May 7, 2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
    Standards per Soil Remediation Standards, 
    last amended May 7, 2012
TSCA - Toxic Substances Control Act 40 CFR 761.61 (a)(4)(i)(A)
    EPA cleanup level for high occupancy areas
Source: Results for A-1 through D-15 and PL-1 through SB-8;
    Roux Associates Draft RIR.

NRDCSRS RDCSRS IGWSSL TSCA

SB-6 SB-7 SB-7 SB-8 SB-8
10/18/2001 10/18/2001 10/18/2001 10/18/2001 10/18/2001

2.0-2.5 0.0-0.5 2.0-2.5 0.0-0.5 2.0-2.5

mg/kg mg/kg mg/kg mg/kg mg/kg

3.8U 3.9U 2.0U 0.20 U 0.20 U
3.8U 3.9U 2.0U 0.20 U 0.20 U
3.8U 3.9U 2.0U 0.20 U 0.20 U
3.8U 3.9U 2.0U 0.20 U 0.20 U
3.8U 3.9U 2.0U 0.20 U 0.20 U
3.8U 3.9U 2.0U 0.20 U 0.20 U

38 98 28 3.8 20
38 98 28 3.8 20



Table 4
 Analytical Results - Volatile Organic Compounds - Soil

East Barracks Rail Yard Site
Trenton, NJ

1 of 22 1 of 22

LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Volatile Organics Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
1,1,1-Trichloroethane 4200 290 0.3 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
1,1,2,2-Tetrachloroethane 3 1 0.007 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
1,1,2-Trichloroethane 6 2 0.02 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
1,1-Dichloroethane 24 8 0.2 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
1,2,4-Trimethylbenzene NS NS NS ND 0.12 ND 0.12 ND 0.11 ND 0.13 ND 0.15 ND 0.26 ND 0.0011
1,2-Dichloroethane 3 0.9 0.005 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
1,2-Dichloroethene (cis) 560 230 0.3 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
1,2-Dichloroethene (trans) 720 300 0.6 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
1,2-Dichloropropane 5 2 0.005 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
1,3-Dichloropropene (cis and trans) 7 2 0.005 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9 ND 3.1 ND 3 ND 2.8 ND 3.2 ND 3.7 ND 6.4 ND 0.027
2-Chroethylvinylether NS NS NS ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
2-Hexanone NS NS NS ND 2.5 ND 2.4 ND 2.2 ND 2.6 ND 3 ND 5.1 ND 0.021
4-Methyl-2-pentanone-MIBK NS NS NS ND 2.5 ND 2.4 ND 2.2 ND 2.6 ND 3 ND 5.1 ND 0.021
Acetone (2-Propanone) NS 70000 19 ND 2.5 ND 2.4 ND 2.2 ND 2.6 ND 3 ND 5.1 ND 0.021
Acrolein 1 0.5 0.5 ND 1.9 ND 1.8 ND 1.7 ND 1.9 ND 2.2 ND 3.8 ND 0.016
Acrylonitrile 3 0.9 0.5 ND 0.86 ND 0.83 ND 0.78 ND 0.89 ND 1 ND 1.8 ND 0.0074
Benzene 5 2 0.005 ND 0.12 ND 0.12 ND 0.11 ND 0.13 ND 0.15 ND 0.26 ND 0.0011
Bromodichloromethane (Dichlorobromomethane) 3 1 0.005 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Bromoform 280 81 0.03 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Bromomethane (Methyl bromide) 59 25 0.04 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Carbon disulfide 110000 7800 6 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Carbon tetrachloride 2 0.6 0.005 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Chlorobenzene 7400 510 0.6 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Chloroethane (Ethyl chloride) 1100 220 NS ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Chloroform 2 0.6 0.4 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Chloromethane (Methyl chloride) 12 4 NS ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Ethylbenzene 110000 7800 13 ND 0.12 ND 0.12 ND 0.11 ND 0.13 0.5 0.95 ND 0.0011

A-8 (2.0-2.5) A-10 (2.0-2.5) C-3 (2.0-2.5)A-11 (2.0-2.5) A-15 (1.0-1.5)A-13 (2.0-2.5)

2.0-2.51.0-1.5

A-5 (2.0-2.5)
5/17/2002 5/16/2002 5/22/2002 5/22/2002 5/23/2002 5/23/2002 5/14/2002

2.0-2.5 2.0-2.52.0-2.5 2.0-2.5 2.0-2.5



Table 4
 Analytical Results - Volatile Organic Compounds - Soil

East Barracks Rail Yard Site
Trenton, NJ

2 of 22 2 of 22

LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Volatile Organics Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
1,1,1-Trichloroethane 4200 290 0.3 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053

A-8 (2.0-2.5) A-10 (2.0-2.5) C-3 (2.0-2.5)A-11 (2.0-2.5) A-15 (1.0-1.5)A-13 (2.0-2.5)

2.0-2.51.0-1.5

A-5 (2.0-2.5)
5/17/2002 5/16/2002 5/22/2002 5/22/2002 5/23/2002 5/23/2002 5/14/2002

2.0-2.5 2.0-2.52.0-2.5 2.0-2.5 2.0-2.5

Methylene chloride (Dichloromethane) 97 34 0.01 ND 0.62 ND 0.6 0.2 J^ 0.26 J^ 0.34 J^ ND 1.3 0.0068 B
Styrene 260 90 3 ND 0.12 ND 0.12 ND 0.11 ND 0.13 1.2 1.3 ND 0.0011
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Toluene 91000 6300 7 ND 0.12 ND 0.12 ND 0.11 ND 0.13 ND 0.15 ND 0.26 ND 0.0011
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Vinyl chloride 2 0.7 0.005 ND 0.62 ND 0.6 ND 0.56 ND 0.64 ND 0.74 ND 1.3 ND 0.0053
Xylenes (Total) 170000 12000 19 ND 0.12 ND 0.12 ND 0.11 ND 0.13 ND 0.15 0.29 J ND 0.0011
TOTAL TIC's: 0.51 J 0.46 J 1.4 J 1 J 2.9 J 4 J ND ND
TOTAL  VO's: 0 0 0.2 J 0.26 J 2.04 J 2.54 0.0068 B
TOTAL VO's & TIC's: 0.51 J 0.46 J 1.6 J 1.26 J 4.94 J 6.54 0.0068

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
1,1,2,2-Tetrachloroethane 3 1 0.007
1,1,2-Trichloroethane 6 2 0.02
1,1-Dichloroethane 24 8 0.2
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008
1,2,4-Trimethylbenzene NS NS NS
1,2-Dichloroethane 3 0.9 0.005
1,2-Dichloroethene (cis) 560 230 0.3
1,2-Dichloroethene (trans) 720 300 0.6
1,2-Dichloropropane 5 2 0.005
1,3-Dichloropropene (cis and trans) 7 2 0.005
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9
2-Chroethylvinylether NS NS NS
2-Hexanone NS NS NS
4-Methyl-2-pentanone-MIBK NS NS NS
Acetone (2-Propanone) NS 70000 19
Acrolein 1 0.5 0.5
Acrylonitrile 3 0.9 0.5
Benzene 5 2 0.005
Bromodichloromethane (Dichlorobromomethane) 3 1 0.005
Bromoform 280 81 0.03
Bromomethane (Methyl bromide) 59 25 0.04
Carbon disulfide 110000 7800 6
Carbon tetrachloride 2 0.6 0.005
Chlorobenzene 7400 510 0.6
Chloroethane (Ethyl chloride) 1100 220 NS
Chloroform 2 0.6 0.4
Chloromethane (Methyl chloride) 12 4 NS
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005
Ethylbenzene 110000 7800 13

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0011 ND 0.11 ND 0.13 ND 0.14 ND 0.0013 ND 0.14 ~ ~
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.027 ND 2.8 ND 3.2 ND 3.4 ND 0.032 ND 3.5 ND 4.6
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.021 ND 2.3 ND 2.6 ND 2.8 ND 0.026 ND 2.8 ND 3.7
ND 0.021 ND 2.3 ND 2.6 ND 2.8 ND 0.026 ND 2.8 ND 3.7
ND 0.021 ND 2.3 ND 2.6 ND 2.8 ND 0.026 ND 2.8 ND 3.7
ND 0.016 ND 1.7 ND 1.9 ND 2.1 ND 0.019 ND 2.1 ND 2.8
ND 0.0074 ND 0.78 ND 0.9 ND 0.95 ND 0.0089 ND 0.98 ND 0.92
ND 0.0011 ND 0.11 ND 0.13 ND 0.14 ND 0.0013 ND 0.14 ND 0.18
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0011 ND 0.11 ND 0.13 ND 0.14 ND 0.0013 ND 0.14 ND 0.18

D-4 (0.0-0.5)PL-8 (2.0-2.5)C-12 (2.0-2.5) C-15 (2.0-2.5) PL-1 (0.0-0.5)C-6 (2.0-2.5) C-10 (2.0-2.5)

2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5
5/15/2002

0.0-0.50.0-0.5
5/8/20035/16/2002 5/16/2002 5/23/2002 5/14/2002 5/22/2002

2.0-2.5
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
Methylene chloride (Dichloromethane) 97 34 0.01
Styrene 260 90 3
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005
Toluene 91000 6300 7
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01
Vinyl chloride 2 0.7 0.005
Xylenes (Total) 170000 12000 19
TOTAL TIC's:
TOTAL  VO's:
TOTAL VO's & TIC's:

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92

D-4 (0.0-0.5)PL-8 (2.0-2.5)C-12 (2.0-2.5) C-15 (2.0-2.5) PL-1 (0.0-0.5)C-6 (2.0-2.5) C-10 (2.0-2.5)

2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5
5/15/2002

0.0-0.50.0-0.5
5/8/20035/16/2002 5/16/2002 5/23/2002 5/14/2002 5/22/2002

2.0-2.5

0.0037 JB ND 0.56 ND 0.65 ND 0.69 0.0049 JB 0.29 J^ ND 0.92
ND 0.0011 ND 0.11 ND 0.13 ND 0.14 ND 0.0013 ND 0.14 ND 0.18
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0011 ND 0.11 ND 0.13 ND 0.14 ND 0.0013 ND 0.14 ND 0.18
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0053 ND 0.56 ND 0.65 ND 0.69 ND 0.0064 ND 0.71 ND 0.92
ND 0.0011 ND 0.11 ND 0.13 ND 0.14 ND 0.0013 ND 0.14 ND 0.37
ND ND 0.4 J 0.55 J 1.4 J 0.0039 J 1.6 J 3.94 J

0.0037 JB 0 0 0 0.0049 0.29 0
0.0037 0.4 0.55 1.4 0.0088 1.89 3.94
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
1,1,2,2-Tetrachloroethane 3 1 0.007
1,1,2-Trichloroethane 6 2 0.02
1,1-Dichloroethane 24 8 0.2
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008
1,2,4-Trimethylbenzene NS NS NS
1,2-Dichloroethane 3 0.9 0.005
1,2-Dichloroethene (cis) 560 230 0.3
1,2-Dichloroethene (trans) 720 300 0.6
1,2-Dichloropropane 5 2 0.005
1,3-Dichloropropene (cis and trans) 7 2 0.005
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9
2-Chroethylvinylether NS NS NS
2-Hexanone NS NS NS
4-Methyl-2-pentanone-MIBK NS NS NS
Acetone (2-Propanone) NS 70000 19
Acrolein 1 0.5 0.5
Acrylonitrile 3 0.9 0.5
Benzene 5 2 0.005
Bromodichloromethane (Dichlorobromomethane) 3 1 0.005
Bromoform 280 81 0.03
Bromomethane (Methyl bromide) 59 25 0.04
Carbon disulfide 110000 7800 6
Carbon tetrachloride 2 0.6 0.005
Chlorobenzene 7400 510 0.6
Chloroethane (Ethyl chloride) 1100 220 NS
Chloroform 2 0.6 0.4
Chloromethane (Methyl chloride) 12 4 NS
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005
Ethylbenzene 110000 7800 13

mg/kg mg/kg
Result Q RL Result Q RL

ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
~ ~ ~ ~

ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 3.2 ND 3.4
ND 0.63 ND 0.67
ND 2.5 ND 2.7
ND 2.5 ND 2.7
ND 2.5 ND 2.7
ND 1.9 ND 2
ND 0.63 ND 0.67
ND 0.13 ND 0.13
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.13 ND 0.13

PL-12 (0.0-0.5) D-13 (0.0-0.5)
5/8/2003 5/8/2003

0.0-0.50.0-0.5
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
Methylene chloride (Dichloromethane) 97 34 0.01
Styrene 260 90 3
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005
Toluene 91000 6300 7
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01
Vinyl chloride 2 0.7 0.005
Xylenes (Total) 170000 12000 19
TOTAL TIC's:
TOTAL  VO's:
TOTAL VO's & TIC's:

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.

mg/kg mg/kg
Result Q RL Result Q RL

ND 0.63 ND 0.67

PL-12 (0.0-0.5) D-13 (0.0-0.5)
5/8/2003 5/8/2003

0.0-0.50.0-0.5

ND 0.63 ND 0.67
ND 0.13 ND 0.13
ND 0.63 ND 0.67
ND 0.13 0.25
ND 0.63 ND 0.67
ND 0.63 ND 0.67
ND 0.25 ND 0.63
ND 2.3 J
ND 0.25
ND 2.55 J
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Volatile Organics Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
1,1,1-Trichloroethane 4200 290 0.3 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,1,2,2-Tetrachloroethane 3 1 0.007 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,1,2-Trichloroethane 6 2 0.02 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,1-Dichloroethane 24 8 0.2 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,2,3-Trichlorobenzene NS NS NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,2,4-Trimethylbenzene NS NS NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,2-Dibromo-3-chloropropane 0.2 0.08 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,2-Dibromoethane-EDB 0.04 0.008 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,2-Dichlorobenzene 59000 5300 17 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,2-Dichloroethane 3 0.9 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,2-Dichloroethene (cis) 560 230 0.3 ND 0.00135 ND 0.00112 0.00233 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,2-Dichloroethene (trans) 720 300 0.6 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,2-Dichloropropane 5 2 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,3-Dichlorobenzene 59000 5300 19 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,3-Dichloropropene (cis- and trans) 7 2 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,4-Dichlorobenzene 13 5 2 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
1,4-Dioxane NS NS NS ND 0.27 ND 0.224 ND 0.194 ND 0.228 ND 0.316 ND 0.326 ND 0.238
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
2-Hexanone NS NS NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
4-Methyl-2-pentanone-MIBK NS NS NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Acetone (2-Propanone) NS 70000 19 ND 0.00675 ND 0.0056 ND 0.00485 ND 0.0057 ND 0.0079 ND 0.00815 ND 0.00595
Benzene 5 2 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Bromochloromethane NS NS NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Bromodichloromethane 3 1 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Bromoform 280 81 0.03 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Bromomethane (Methyl bromide) 59 25 0.04 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Carbon disulfide 110000 7800 6 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Carbon tetrachloride 2 0.6 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Chlorobenzene 7400 510 0.6 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Chloroethane (Ethyl chloride) 1100 220 NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Chloroform 2 0.6 0.4 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 0.0012 J ND 0.00119
Chloromethane (Methyl chloride) 12 4 NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Cyclohexane NS NS NS ND 0.00675 ND 0.0056 ND 0.00485 ND 0.0057 ND 0.0079 ND 0.00815 ND 0.00595
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Dichlorodifluoromethane 230000 490 39 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Ethylbenzene 110000 7800 13 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Isopropylbenzene NS NS NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Methyl acetate NS 78000 22 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Methyl tert-butyl ether-MTBE 320 110 0.2 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119

05428-015 05428-016 05428-017 05248-020
E-1-2.0-2.5 E-1-3.0-3.5 E-1-4.5-5.0 E-2-0.5-1.0 E-2-2.0-2.5

05248-02105428-011
E-2 Dup X-3-0.5-1.0

6/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015
2.0-2.5 3.0-3.5 4.5-5.0 0.5-1.0 2.0-2.50.5-1.0

05428-014
E-1-0.5-1.0

6/24/2015
0.5-1.0
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Volatile Organics Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

05428-015 05428-016 05428-017 05248-020
E-1-2.0-2.5 E-1-3.0-3.5 E-1-4.5-5.0 E-2-0.5-1.0 E-2-2.0-2.5

05248-02105428-011
E-2 Dup X-3-0.5-1.0

6/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015
2.0-2.5 3.0-3.5 4.5-5.0 0.5-1.0 2.0-2.50.5-1.0

05428-014
E-1-0.5-1.0

6/24/2015
0.5-1.0

Methylcyclohexane NS NS NS ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Methylene chloride (Dichloromethane) 97 34 0.01 ND 0.0027 0.00283 C 0.00335 C 0.00291 C ND 0.00316 ND 0.00326 0.00446 C
Styrene 260 90 3 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005 ND 0.00135 0.000831 J 0.028 ^ 0.00229 ND 0.00158 ND 0.00163 0.000652 J
Toluene 91000 6300 7 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01 ND 0.00135 ND 0.00112 0.0071 0.00097 ND 0.00114 ND 0.00158 0.00413 0.00138
Trichlorofluoromethane 340000 23000 34 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Vinyl chloride 2 0.7 0.005 ND 0.00135 ND 0.00112 ND 0.00097 ND 0.00114 ND 0.00158 ND 0.00163 ND 0.00119
Xylenes (Total) 170000 12000 19 ND 0.0027 ND 0.00224 ND 0.00194 ND 0.00228 ND 0.00316 ND 0.00326 ND 0.00238
TOTAL TIC's: ND ND ND ND ND ND ND
TOTAL  VO's: 0 0.003661 CJ 0.041 C 0.0052 C 0 0.00533 J 0.006492 CJ
TOTAL VO's & TIC's: 0 0.003661 CJ 0.041 C 0.0052 C 0 0.00533 0.006492 CJ

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
1,1,2,2-Tetrachloroethane 3 1 0.007
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS
1,1,2-Trichloroethane 6 2 0.02
1,1-Dichloroethane 24 8 0.2
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008
1,2,3-Trichlorobenzene NS NS NS
1,2,4-Trimethylbenzene NS NS NS
1,2-Dibromo-3-chloropropane 0.2 0.08 0.005
1,2-Dibromoethane-EDB 0.04 0.008 0.005
1,2-Dichlorobenzene 59000 5300 17
1,2-Dichloroethane 3 0.9 0.005
1,2-Dichloroethene (cis) 560 230 0.3
1,2-Dichloroethene (trans) 720 300 0.6
1,2-Dichloropropane 5 2 0.005
1,3-Dichlorobenzene 59000 5300 19
1,3-Dichloropropene (cis- and trans) 7 2 0.005
1,4-Dichlorobenzene 13 5 2
1,4-Dioxane NS NS NS
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9
2-Hexanone NS NS NS
4-Methyl-2-pentanone-MIBK NS NS NS
Acetone (2-Propanone) NS 70000 19
Benzene 5 2 0.005
Bromochloromethane NS NS NS
Bromodichloromethane 3 1 0.005
Bromoform 280 81 0.03
Bromomethane (Methyl bromide) 59 25 0.04
Carbon disulfide 110000 7800 6
Carbon tetrachloride 2 0.6 0.005
Chlorobenzene 7400 510 0.6
Chloroethane (Ethyl chloride) 1100 220 NS
Chloroform 2 0.6 0.4
Chloromethane (Methyl chloride) 12 4 NS
Cyclohexane NS NS NS
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005
Dichlorodifluoromethane 230000 490 39
Ethylbenzene 110000 7800 13
Isopropylbenzene NS NS NS
Methyl acetate NS 78000 22
Methyl tert-butyl ether-MTBE 320 110 0.2

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.246 ND 0.232 ND 0.414 ND 0.28 ND 0.194 ND 0.188 ND 0.268 ND 0.206
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00615 ND 0.0058 ND 0.01 ND 0.007 ND 0.00485 ND 0.0047 ND 0.0067 ND 0.00515
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00414 ND 0.0028 ND 0.00194 ND 0.00188 ND 0.00268 ND 0.00206
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00615 ND 0.0058 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.01 ND 0.007 ND 0.00485 ND 0.0047 ND 0.0067 ND 0.00515
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103

E-4-0.5-1.0 E-4-2.0-2.5
05248-022 05248-023 05367-002 05367-003 05367-001
E-2-3.0-3.5 E-2-4.0-4.5 E-3-0.5-1.0 E-3-2.0-2.5 E-3-3.0-3.5 E-3-4.5-5.0

6/23/2015 6/23/2015 6/23/2015 6/23/2015
05367-004 05367-007 05367-008

6/24/2015 6/24/2015 6/23/2015
3.0-3.5 4.0-4.5 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0

6/23/2015
0.5-1.0 2.0-2.5
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
Methylcyclohexane NS NS NS
Methylene chloride (Dichloromethane) 97 34 0.01
Styrene 260 90 3
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005
Toluene 91000 6300 7
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01
Trichlorofluoromethane 340000 23000 34
Vinyl chloride 2 0.7 0.005
Xylenes (Total) 170000 12000 19
TOTAL TIC's:
TOTAL  VO's:
TOTAL VO's & TIC's:

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

E-4-0.5-1.0 E-4-2.0-2.5
05248-022 05248-023 05367-002 05367-003 05367-001
E-2-3.0-3.5 E-2-4.0-4.5 E-3-0.5-1.0 E-3-2.0-2.5 E-3-3.0-3.5 E-3-4.5-5.0

6/23/2015 6/23/2015 6/23/2015 6/23/2015
05367-004 05367-007 05367-008

6/24/2015 6/24/2015 6/23/2015
3.0-3.5 4.0-4.5 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0

6/23/2015
0.5-1.0 2.0-2.5

ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
0.00363 C 0.00308 C ND 0.00414 ND 0.0028 0.00372 C ND 0.00188 ND 0.00268 ND 0.00206

ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
0.000924 J 0.009 ^ ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103

ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
0.000658 J 0.000418 J ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103

ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00123 ND 0.00116 ND 0.00207 ND 0.0014 ND 0.00097 ND 0.00094 ND 0.00134 ND 0.00103
ND 0.00246 ND 0.00232 ND 0.00414 ND 0.0028 ND 0.00194 ND 0.00188 ND 0.00268 ND 0.00206
ND ND ND ND ND ND ND ND

0.005212 CJ 0.013 CJ 0 0 0.00372 C 0 0 0
0.005212 CJ 0.013 CJ 0 0 0.00372 C 0 0 0
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
1,1,2,2-Tetrachloroethane 3 1 0.007
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS
1,1,2-Trichloroethane 6 2 0.02
1,1-Dichloroethane 24 8 0.2
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008
1,2,3-Trichlorobenzene NS NS NS
1,2,4-Trimethylbenzene NS NS NS
1,2-Dibromo-3-chloropropane 0.2 0.08 0.005
1,2-Dibromoethane-EDB 0.04 0.008 0.005
1,2-Dichlorobenzene 59000 5300 17
1,2-Dichloroethane 3 0.9 0.005
1,2-Dichloroethene (cis) 560 230 0.3
1,2-Dichloroethene (trans) 720 300 0.6
1,2-Dichloropropane 5 2 0.005
1,3-Dichlorobenzene 59000 5300 19
1,3-Dichloropropene (cis- and trans) 7 2 0.005
1,4-Dichlorobenzene 13 5 2
1,4-Dioxane NS NS NS
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9
2-Hexanone NS NS NS
4-Methyl-2-pentanone-MIBK NS NS NS
Acetone (2-Propanone) NS 70000 19
Benzene 5 2 0.005
Bromochloromethane NS NS NS
Bromodichloromethane 3 1 0.005
Bromoform 280 81 0.03
Bromomethane (Methyl bromide) 59 25 0.04
Carbon disulfide 110000 7800 6
Carbon tetrachloride 2 0.6 0.005
Chlorobenzene 7400 510 0.6
Chloroethane (Ethyl chloride) 1100 220 NS
Chloroform 2 0.6 0.4
Chloromethane (Methyl chloride) 12 4 NS
Cyclohexane NS NS NS
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005
Dichlorodifluoromethane 230000 490 39
Ethylbenzene 110000 7800 13
Isopropylbenzene NS NS NS
Methyl acetate NS 78000 22
Methyl tert-butyl ether-MTBE 320 110 0.2

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.222 ND 0.234 ND 0.198 ND 0.222 ND 0.210 ND 0.332 ND 0.198 ND 0.360
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00555 ND 0.00585 ND 0.00495 ND 0.00555 ND 0.00525 ND 0.0083 ND 0.00495 ND 0.009
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00222 ND 0.00234 ND 0.00198 ND 0.00222 ND 0.0021 ND 0.00332 ND 0.00198 ND 0.0036
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00555 ND 0.00585 ND 0.00495 ND 0.00555 ND 0.00525 ND 0.0083 ND 0.00495 ND 0.009
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018

05367-009 05367-010 05367-035
E-4-3.0-3.5 E-4-4.5-5.0 E-4 Dup X-1-4.5-5.0 E-5-3.0-3.5 E-5-4.5-5.0 E-6-0.5-1.0E-5-0.5-1.0 E-5-2.0-2.5

6/23/2015 6/23/2015 6/22/2015 6/22/2015 6/22/2015
05367-023 05367-037 05367-036 05367-038 05367-039

6/22/2015 6/23/20156/23/2015
3.0-3.5 4.5-5.0 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0 0.5-1.04.5-5.0
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
Methylcyclohexane NS NS NS
Methylene chloride (Dichloromethane) 97 34 0.01
Styrene 260 90 3
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005
Toluene 91000 6300 7
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01
Trichlorofluoromethane 340000 23000 34
Vinyl chloride 2 0.7 0.005
Xylenes (Total) 170000 12000 19
TOTAL TIC's:
TOTAL  VO's:
TOTAL VO's & TIC's:

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

05367-009 05367-010 05367-035
E-4-3.0-3.5 E-4-4.5-5.0 E-4 Dup X-1-4.5-5.0 E-5-3.0-3.5 E-5-4.5-5.0 E-6-0.5-1.0E-5-0.5-1.0 E-5-2.0-2.5

6/23/2015 6/23/2015 6/22/2015 6/22/2015 6/22/2015
05367-023 05367-037 05367-036 05367-038 05367-039

6/22/2015 6/23/20156/23/2015
3.0-3.5 4.5-5.0 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0 0.5-1.04.5-5.0

ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00222 ND 0.00234 0.00277 C ND 0.00222 0.00244 C 0.00422 C 0.00236 C 0.00426 C
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00111 ND 0.00117 ND 0.00099 ND 0.00111 ND 0.00105 ND 0.00166 ND 0.00099 ND 0.0018
ND 0.00222 ND 0.00234 ND 0.00198 ND 0.00222 ND 0.0021 ND 0.00332 ND 0.00198 ND 0.0036
ND ND ND ND ND ND ND ND
0 0 0.00277 C 0 0.00244 C 0.00422 C 0.00236 C 0.00426 C
0 0 0.00277 C 0 0.00244 C 0.00422 C 0.00236 C 0.00426 C
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
1,1,2,2-Tetrachloroethane 3 1 0.007
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS
1,1,2-Trichloroethane 6 2 0.02
1,1-Dichloroethane 24 8 0.2
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008
1,2,3-Trichlorobenzene NS NS NS
1,2,4-Trimethylbenzene NS NS NS
1,2-Dibromo-3-chloropropane 0.2 0.08 0.005
1,2-Dibromoethane-EDB 0.04 0.008 0.005
1,2-Dichlorobenzene 59000 5300 17
1,2-Dichloroethane 3 0.9 0.005
1,2-Dichloroethene (cis) 560 230 0.3
1,2-Dichloroethene (trans) 720 300 0.6
1,2-Dichloropropane 5 2 0.005
1,3-Dichlorobenzene 59000 5300 19
1,3-Dichloropropene (cis- and trans) 7 2 0.005
1,4-Dichlorobenzene 13 5 2
1,4-Dioxane NS NS NS
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9
2-Hexanone NS NS NS
4-Methyl-2-pentanone-MIBK NS NS NS
Acetone (2-Propanone) NS 70000 19
Benzene 5 2 0.005
Bromochloromethane NS NS NS
Bromodichloromethane 3 1 0.005
Bromoform 280 81 0.03
Bromomethane (Methyl bromide) 59 25 0.04
Carbon disulfide 110000 7800 6
Carbon tetrachloride 2 0.6 0.005
Chlorobenzene 7400 510 0.6
Chloroethane (Ethyl chloride) 1100 220 NS
Chloroform 2 0.6 0.4
Chloromethane (Methyl chloride) 12 4 NS
Cyclohexane NS NS NS
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005
Dichlorodifluoromethane 230000 490 39
Ethylbenzene 110000 7800 13
Isopropylbenzene NS NS NS
Methyl acetate NS 78000 22
Methyl tert-butyl ether-MTBE 320 110 0.2

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 0.000605 J ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.210 ND 0.214 ND 0.198 ND 0.308 ND 0.234 ND 0.21 ND 0.202 ND 0.256
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00525 ND 0.00535 ND 0.00495 ND 0.0077 ND 0.00585 ND 0.00525 ND 0.00505 ND 0.0064
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.0021 ND 0.00214 ND 0.00198 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00256
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.0077 ND 0.00585 ND 0.00525 ND 0.00505 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00525 ND 0.00535 ND 0.00495 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.0064
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128

E-16-0.5-1.0E-7-2.0-2.5 E-7-3.0-3.5 E-7-4.5-5.0E-6-2.0-2.5 E-6-3.0-3.5 E-6-4.0-4.5 E-7-0.5-1.0

6/24/2015
05367-01705248-027 05248-028 05248-02905367-041 05367-042 05367-043 05248-026

6/23/2015 6/24/2015 6/24/2015 6/24/20156/23/2015 6/22/2015
0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.02.0-2.5

6/23/2015
0.5-1.03.0-3.5 4.0-4.5
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
Methylcyclohexane NS NS NS
Methylene chloride (Dichloromethane) 97 34 0.01
Styrene 260 90 3
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005
Toluene 91000 6300 7
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01
Trichlorofluoromethane 340000 23000 34
Vinyl chloride 2 0.7 0.005
Xylenes (Total) 170000 12000 19
TOTAL TIC's:
TOTAL  VO's:
TOTAL VO's & TIC's:

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

E-16-0.5-1.0E-7-2.0-2.5 E-7-3.0-3.5 E-7-4.5-5.0E-6-2.0-2.5 E-6-3.0-3.5 E-6-4.0-4.5 E-7-0.5-1.0

6/24/2015
05367-01705248-027 05248-028 05248-02905367-041 05367-042 05367-043 05248-026

6/23/2015 6/24/2015 6/24/2015 6/24/20156/23/2015 6/22/2015
0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.02.0-2.5

6/23/2015
0.5-1.03.0-3.5 4.0-4.5

ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.0021 0.00237 C ND 0.00198 0.00381 C 0.00427 C 0.00391 C 0.00416 C ND 0.00256
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 0.00185 0.00122 0.00205 0.00227 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 0.00701 ND 0.00117 0.000394 J 0.00462 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.00105 ND 0.00107 ND 0.00099 ND 0.00154 ND 0.00117 ND 0.00105 ND 0.00101 ND 0.00128
ND 0.0021 ND 0.00214 ND 0.00198 ND 0.00308 ND 0.00234 ND 0.0021 ND 0.00202 ND 0.00256
ND ND ND ND ND ND ND ND
0 0.00237 C 0 0.013 CJ 0.00549 C 0.00635 CJ 0.011 C 0
0 0.00237 C 0 0.013 CJ 0.00549 C 0.00635 CJ 0.011 C 0
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
1,1,2,2-Tetrachloroethane 3 1 0.007
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS
1,1,2-Trichloroethane 6 2 0.02
1,1-Dichloroethane 24 8 0.2
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008
1,2,3-Trichlorobenzene NS NS NS
1,2,4-Trimethylbenzene NS NS NS
1,2-Dibromo-3-chloropropane 0.2 0.08 0.005
1,2-Dibromoethane-EDB 0.04 0.008 0.005
1,2-Dichlorobenzene 59000 5300 17
1,2-Dichloroethane 3 0.9 0.005
1,2-Dichloroethene (cis) 560 230 0.3
1,2-Dichloroethene (trans) 720 300 0.6
1,2-Dichloropropane 5 2 0.005
1,3-Dichlorobenzene 59000 5300 19
1,3-Dichloropropene (cis- and trans) 7 2 0.005
1,4-Dichlorobenzene 13 5 2
1,4-Dioxane NS NS NS
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9
2-Hexanone NS NS NS
4-Methyl-2-pentanone-MIBK NS NS NS
Acetone (2-Propanone) NS 70000 19
Benzene 5 2 0.005
Bromochloromethane NS NS NS
Bromodichloromethane 3 1 0.005
Bromoform 280 81 0.03
Bromomethane (Methyl bromide) 59 25 0.04
Carbon disulfide 110000 7800 6
Carbon tetrachloride 2 0.6 0.005
Chlorobenzene 7400 510 0.6
Chloroethane (Ethyl chloride) 1100 220 NS
Chloroform 2 0.6 0.4
Chloromethane (Methyl chloride) 12 4 NS
Cyclohexane NS NS NS
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005
Dichlorodifluoromethane 230000 490 39
Ethylbenzene 110000 7800 13
Isopropylbenzene NS NS NS
Methyl acetate NS 78000 22
Methyl tert-butyl ether-MTBE 320 110 0.2

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.232 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.0058 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00232 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.0058 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

E-31-4.5-5.0 E-32-4.5-5.0 E-32-5.5-6.0E-16-2.0-2.5 E-30-3.0-3.5 E-30-4.5-5.0 E-31-3.0-3.5
05367-018 09537-033 09537-034 09537-035 09537-036 09537-048 09537-049

10/11/2016 10/11/2016 10/11/2016 10/11/2016 10/12/2016 10/12/20166/22/2015
2.0-2.5 3.0-3.5 4.5-5.0 3.0-3.5 4.5-5.0 4.5-5.0 5.5-6.0
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
Methylcyclohexane NS NS NS
Methylene chloride (Dichloromethane) 97 34 0.01
Styrene 260 90 3
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005
Toluene 91000 6300 7
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01
Trichlorofluoromethane 340000 23000 34
Vinyl chloride 2 0.7 0.005
Xylenes (Total) 170000 12000 19
TOTAL TIC's:
TOTAL  VO's:
TOTAL VO's & TIC's:

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

E-31-4.5-5.0 E-32-4.5-5.0 E-32-5.5-6.0E-16-2.0-2.5 E-30-3.0-3.5 E-30-4.5-5.0 E-31-3.0-3.5
05367-018 09537-033 09537-034 09537-035 09537-036 09537-048 09537-049

10/11/2016 10/11/2016 10/11/2016 10/11/2016 10/12/2016 10/12/20166/22/2015
2.0-2.5 3.0-3.5 4.5-5.0 3.0-3.5 4.5-5.0 4.5-5.0 5.5-6.0

ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00232 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ND 0.00105 ND 0.00085 ND 0.0011 ND 0.00103 ND 0.00123 ND 0.00136
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00116 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND 0.00232 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ND ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
1,1,2,2-Tetrachloroethane 3 1 0.007
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS
1,1,2-Trichloroethane 6 2 0.02
1,1-Dichloroethane 24 8 0.2
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008
1,2,3-Trichlorobenzene NS NS NS
1,2,4-Trimethylbenzene NS NS NS
1,2-Dibromo-3-chloropropane 0.2 0.08 0.005
1,2-Dibromoethane-EDB 0.04 0.008 0.005
1,2-Dichlorobenzene 59000 5300 17
1,2-Dichloroethane 3 0.9 0.005
1,2-Dichloroethene (cis) 560 230 0.3
1,2-Dichloroethene (trans) 720 300 0.6
1,2-Dichloropropane 5 2 0.005
1,3-Dichlorobenzene 59000 5300 19
1,3-Dichloropropene (cis- and trans) 7 2 0.005
1,4-Dichlorobenzene 13 5 2
1,4-Dioxane NS NS NS
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9
2-Hexanone NS NS NS
4-Methyl-2-pentanone-MIBK NS NS NS
Acetone (2-Propanone) NS 70000 19
Benzene 5 2 0.005
Bromochloromethane NS NS NS
Bromodichloromethane 3 1 0.005
Bromoform 280 81 0.03
Bromomethane (Methyl bromide) 59 25 0.04
Carbon disulfide 110000 7800 6
Carbon tetrachloride 2 0.6 0.005
Chlorobenzene 7400 510 0.6
Chloroethane (Ethyl chloride) 1100 220 NS
Chloroform 2 0.6 0.4
Chloromethane (Methyl chloride) 12 4 NS
Cyclohexane NS NS NS
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005
Dichlorodifluoromethane 230000 490 39
Ethylbenzene 110000 7800 13
Isopropylbenzene NS NS NS
Methyl acetate NS 78000 22
Methyl tert-butyl ether-MTBE 320 110 0.2

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.318 ND 0.282 ND 0.224 ND 0.186 ND 0.316 ND 0.336
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00795 ND 0.00705 ND 0.0056 ND 0.00465 ND 0.0079 ND 0.0084
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00318 ND 0.00282 ND 0.00224 ND 0.00186 ND 0.00316 ND 0.00336
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00795 ND 0.00705 ND 0.0056 ND 0.00465 ND 0.0079 ND 0.0084
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168

PZ-2-2.0-2.5PZ-1-0.5-1.0E-33-4.5-5.0 E-33-5.5-6.0 PZ-1-2.0-2.5 PZ-1-2.5-3.0 PZ-1-4.5-5.0 PZ-2-0.5-1.0
05367-031 05367-032 05367-019 05367-02009537-040 09537-041 05367-033 05367-034

10/11/2016 10/11/2016 6/22/2015 6/22/2015 6/22/2015 6/22/2015 6/22/2015
0.5-1.0

6/22/2015
2.0-2.50.5-1.0 2.0-2.5 2.5-3.0 4.5-5.04.5-5.0 5.5-6.0
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
Methylcyclohexane NS NS NS
Methylene chloride (Dichloromethane) 97 34 0.01
Styrene 260 90 3
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005
Toluene 91000 6300 7
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01
Trichlorofluoromethane 340000 23000 34
Vinyl chloride 2 0.7 0.005
Xylenes (Total) 170000 12000 19
TOTAL TIC's:
TOTAL  VO's:
TOTAL VO's & TIC's:

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

PZ-2-2.0-2.5PZ-1-0.5-1.0E-33-4.5-5.0 E-33-5.5-6.0 PZ-1-2.0-2.5 PZ-1-2.5-3.0 PZ-1-4.5-5.0 PZ-2-0.5-1.0
05367-031 05367-032 05367-019 05367-02009537-040 09537-041 05367-033 05367-034

10/11/2016 10/11/2016 6/22/2015 6/22/2015 6/22/2015 6/22/2015 6/22/2015
0.5-1.0

6/22/2015
2.0-2.50.5-1.0 2.0-2.5 2.5-3.0 4.5-5.04.5-5.0 5.5-6.0

~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ 0.0044 C 0.00382 C 0.00276 C ND 0.00186 ND 0.00316 0.00423 C
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168

ND 0.00132 ND 0.0011 ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00159 ND 0.00141 ND 0.00112 ND 0.00093 ND 0.00158 ND 0.00168
~ ~ ~ ~ ND 0.00318 ND 0.00282 ND 0.00224 ND 0.00186 ND 0.00316 ND 0.00336
~ ~ ~ ~ ND ND ND ND ND ND
~ ~ ~ ~ 0.0044 C 0.00382 C 0.00276 C 0 0 0.00423 C
~ ~ ~ ~ 0.0044 C 0.00382 C 0.00276 C 0 0 0.00423 C
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
1,1,1-Trichloroethane 4200 290 0.3
1,1,2,2-Tetrachloroethane 3 1 0.007
1,1,2-Trichloro-1,2,2-trifluoroethane NS NS NS
1,1,2-Trichloroethane 6 2 0.02
1,1-Dichloroethane 24 8 0.2
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008
1,2,3-Trichlorobenzene NS NS NS
1,2,4-Trimethylbenzene NS NS NS
1,2-Dibromo-3-chloropropane 0.2 0.08 0.005
1,2-Dibromoethane-EDB 0.04 0.008 0.005
1,2-Dichlorobenzene 59000 5300 17
1,2-Dichloroethane 3 0.9 0.005
1,2-Dichloroethene (cis) 560 230 0.3
1,2-Dichloroethene (trans) 720 300 0.6
1,2-Dichloropropane 5 2 0.005
1,3-Dichlorobenzene 59000 5300 19
1,3-Dichloropropene (cis- and trans) 7 2 0.005
1,4-Dichlorobenzene 13 5 2
1,4-Dioxane NS NS NS
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9
2-Hexanone NS NS NS
4-Methyl-2-pentanone-MIBK NS NS NS
Acetone (2-Propanone) NS 70000 19
Benzene 5 2 0.005
Bromochloromethane NS NS NS
Bromodichloromethane 3 1 0.005
Bromoform 280 81 0.03
Bromomethane (Methyl bromide) 59 25 0.04
Carbon disulfide 110000 7800 6
Carbon tetrachloride 2 0.6 0.005
Chlorobenzene 7400 510 0.6
Chloroethane (Ethyl chloride) 1100 220 NS
Chloroform 2 0.6 0.4
Chloromethane (Methyl chloride) 12 4 NS
Cyclohexane NS NS NS
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005
Dichlorodifluoromethane 230000 490 39
Ethylbenzene 110000 7800 13
Isopropylbenzene NS NS NS
Methyl acetate NS 78000 22
Methyl tert-butyl ether-MTBE 320 110 0.2

mg/kg mg/kg
Result Q RL Result Q RL

ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.184 ND 0.188
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.0046 ND 0.0047
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00184 ND 0.00188
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.0046 ND 0.0047
ND 0.00092 ND 0.00094

PZ-2-4.0-4.5 PZ-2-6.0-6.5
05367-021 05367-022
6/22/2015 6/22/2015

6.0-6.54.0-4.5
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Volatile Organics
Methylcyclohexane NS NS NS
Methylene chloride (Dichloromethane) 97 34 0.01
Styrene 260 90 3
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005
Toluene 91000 6300 7
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01
Trichlorofluoromethane 340000 23000 34
Vinyl chloride 2 0.7 0.005
Xylenes (Total) 170000 12000 19
TOTAL TIC's:
TOTAL  VO's:
TOTAL VO's & TIC's:

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.

mg/kg mg/kg
Result Q RL Result Q RL

PZ-2-4.0-4.5 PZ-2-6.0-6.5
05367-021 05367-022
6/22/2015 6/22/2015

6.0-6.54.0-4.5

ND 0.00092 ND 0.00094
ND 0.00184 0.0022 C
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00092 ND 0.00094
ND 0.00184 ND 0.00188
ND ND
0 0.0022 C
0 0.0022 C
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg
Volatile Organics Result Q RL Result Q RL
1,1,1-Trichloroethane 4200 290 0.3 ND 0.87 ND 0.67
1,1,2,2-Tetrachloroethane 3 1 0.007 ND 0.87 ND 0.67
1,1,2-Trichloroethane 6 2 0.02 ND 0.87 ND 0.67
1,1-Dichloroethane 24 8 0.2 ND 0.87 ND 0.67
1,1-Dichloroethene (1,1-Dichloroethylene) 150 11 0.008 ND 0.87 ND 0.67
1,2,4-Trimethylbenzene NS NS NS ~ ~ ~ ~
1,2-Dichloroethane 3 0.9 0.005 ND 0.87 ND 0.67
1,2-Dichloroethene (cis) 560 230 0.3 ND 0.87 ND 0.67
1,2-Dichloroethene (trans) 720 300 0.6 ND 0.87 ND 0.67
1,2-Dichloropropane 5 2 0.005 ND 0.87 ND 0.67
1,3-Dichloropropene (cis and trans) 7 2 0.005 ND 0.87 ND 0.67
2-Butanone-MEK (Methyl ethyl ketone) 44000 3100 0.9 ND 4.4 ND 3.3
2-Chroethylvinylether NS NS NS ND 0.87 ND 0.67
2-Hexanone NS NS NS ND 3.5 ND 2.7
4-Methyl-2-pentanone-MIBK NS NS NS ND 3.5 ND 2.7
Acetone (2-Propanone) NS 70000 19 ND 3.5 ND 2.7
Acrolein 1 0.5 0.5 ND 2.6 ND 2
Acrylonitrile 3 0.9 0.5 ND 1.2 ND 0.92
Benzene 5 2 0.005 0.25 ND 0.13
Bromodichloromethane (Dichlorobromomethane) 3 1 0.005 ND 0.87 ND 0.67
Bromoform 280 81 0.03 ND 0.87 ND 0.67
Bromomethane (Methyl bromide) 59 25 0.04 ND 0.87 ND 0.67
Carbon disulfide 110000 7800 6 ND 0.87 ND 0.67
Carbon tetrachloride 2 0.6 0.005 ND 0.87 ND 0.67
Chlorobenzene 7400 510 0.6 ND 0.87 ND 0.67
Chloroethane (Ethyl chloride) 1100 220 NS ND 0.87 ND 0.67
Chloroform 2 0.6 0.4 ND 0.87 0.15 J
Chloromethane (Methyl chloride) 12 4 NS ~ ~ ~ ~
Dibromochloromethane (Chlorodibromomethane) 8 3 0.005 ND 0.87 ND 0.67
Ethylbenzene 110000 7800 13 ND 0.17 ND 0.13

0.0-0.5
10/18/2001

SB-6SB-1
10/18/2001

0.0-0.5
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg
Volatile Organics Result Q RL Result Q RL

0.0-0.5
10/18/2001

SB-6SB-1
10/18/2001

0.0-0.5

Methylene chloride (Dichloromethane) 97 34 0.01 0.31 JB^ ND 0.67
Styrene 260 90 3 ND 0.17 ND 0.67
Tetrachloroethene (PCE) (Tetrachloroethylene) 5 2 0.005 ND 0.87 ND 0.67
Toluene 91000 6300 7 0.94 0.17
Trichloroethene (TCE) (Trichloroethylene) 20 7 0.01 ND 0.87 ND 0.67
Vinyl chloride 2 0.7 0.005 ND 0.87 ND 0.67
Xylenes (Total) 170000 12000 19 1.91 0.51 J

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed.
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
^ - Exceeds IGWSSL only.
  For non-target compounds-i.e. TICs, qualifier indicates estimated concentrations.
mg/kg - milligrams per kilogram.
ND - Not Detected.
NS - No Standard Available.
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels per November 2013
     Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation Standards
     per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR.
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LOCATION
SAMPLING DATE
SAMPLE DEPTH
Organochlorine Pestides NRDCSRS RDCSRS IGWSSL

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

Aldrin 0.2 0.04 0.2 ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
alpha-BHC 0.5 0.1 0.002 ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
beta-BHC 2 0.4 0.002 ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
Chlordane 1 0.2 0.05 ND 0.007 ND 0.0072 ND 0.0072 ND 0.0075 ND 0.0072 ND 0.15 ND 0.0071 ND 0.0071
delta-BHC NS NS NS ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
Dieldrin 0.2 0.04 0.003 ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
Endosulfan I NS NS NS ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
Endosulfan II NS NS NS ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
Endosulfan sulfate 6800 470 2 ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
Endrin 340 23 1 ND 0.0035 ND 0.0036 0.052 ND 0.0037 0.066 0.45 ND 0.0035 ND 0.0035
Endrin aldehyde NS NS NS ND 0.0035 ND 0.0036 0.031 0.0038 0.03 ND 0.075 ND 0.0035 ND 0.0035
Endrin ketone NS NS NS ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
gamma-BHC 2 0.4 0.002 ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
Heptachlor 0.7 0.1 0.5 ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
Heptachlor epoxide 0.3 0.07 0.01 ND 0.0035 ND 0.0036 0.0049 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
Methoxychlor 5700 390 160 ND 0.0035 ND 0.0036 0.021 0.011 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
P,P'-DDD 13 3 4 ND 0.0035 ND 0.0036 ND 0.0036 0.0093 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
P,P'-DDE 9 2 18 ND 0.0035 ND 0.0036 ND 0.0036 ND 0.0037 ND 0.0036 ND 0.075 ND 0.0035 ND 0.0035
P,P'-DDT 8 2 11 ND 0.0035 ND 0.0036 0.11 0.025 0.093 0.52 ND 0.0035 ND 0.0035
Toxaphene 3 0.6 0.3 ND 0.035 ND 0.0360 ND 0.0360 ND 0.0037 ND 0.0360 ND 0.75 ND 0.0350 ND 0.0350

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
NS - No Standard Available
ND - Not Detected
~ - Sample not analyzed
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8;
 Roux Associates Draft RIR.

2.0-2.5
5/15/2002

2.0-2.5 2.0-2.5
5/22/2002 5/23/2002

A-11 (2.0-2.5) A-13 (2.0-2.5)
5/15/2002

2.0-2.5

A-15 (1.0-1.5)
5/23/2002

1.0-1.5

C-3 (2.0-2.5) C-6 (2.0-2.5)
5/22/2002

2.0-2.5

A-10 (2.0-2.5)

2.0-2.52.0-2.5
5/16/20025/17/2002

A-8 (2.0-2.5)A-5 (2.0-2.5)
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LOCATION
SAMPLING DATE
SAMPLE DEPTH
Organochlorine Pestides NRDCSRS RDCSRS IGWSSL

mg/kg mg/kg mg/kg

Aldrin 0.2 0.04 0.2
alpha-BHC 0.5 0.1 0.002
beta-BHC 2 0.4 0.002
Chlordane 1 0.2 0.05
delta-BHC NS NS NS
Dieldrin 0.2 0.04 0.003
Endosulfan I NS NS NS
Endosulfan II NS NS NS
Endosulfan sulfate 6800 470 2
Endrin 340 23 1
Endrin aldehyde NS NS NS
Endrin ketone NS NS NS
gamma-BHC 2 0.4 0.002
Heptachlor 0.7 0.1 0.5
Heptachlor epoxide 0.3 0.07 0.01
Methoxychlor 5700 390 160
P,P'-DDD 13 3 4
P,P'-DDE 9 2 18
P,P'-DDT 8 2 11
Toxaphene 3 0.6 0.3

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
NS - No Standard Available
ND - Not Detected
~ - Sample not analyzed
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
   Remediation Standards per Soil Remediation Standards, 5/7/2012
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
   Remediation Standards per Soil Remediation Standards, 5/7/2012
Source:
Results for A-1 through D-15 and PL-1 through SB-8;
 Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0077 ND 0.0037 ND 0.0074 0.013 ND 0.058 ND 0.043 ND 0.0037 ND 0.0110
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 0.35 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 0.0042 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 0.086 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 ND 0.029 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 ND 0.0037 ND 0.0063 0.072 ND 0.021 ND 0.0037 ND 0.0057
ND 0.0038 ND 0.0037 0.0053 0.24 0.2 0.16 0.0063 ND 0.0057
ND 0.0380 ND 0.0370 ND 0.0370 ND 0.0310 ND 0.15 ND 0.021 ND 0.0370 ND 0.0280

D-4 (0.0-0.5) PL-12 (0.0-0.5)D-13 (0.0-0.5) PL-8 (2.0-2.5)
5/14/2002 5/22/2002

0.0-0.5 2.0-2.5
5/8/2003

0.0-0.52.0-2.5 0.0-0.5
5/8/2003

2.0-2.5
5/16/2002

PL-1 (0.0-0.5)C-12 (2.0-2.5)
5/16/2002

2.0-2.5

C-10 (2.0-2.5)

0.0-0.5
5/8/2003

C-15 (2.0-2.5)
5/23/2002
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH
Organochlorine Pestides NRDCSRS RDCSRS IGWSSL

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

Aldrin 0.2 0.04 0.2 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
alpha-BHC 0.5 0.1 0.002 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
alpha-Chlordane NS NS NS ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
beta-BHC 2 0.4 0.002 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Chlordane-alpha and gamma 1 0.2 0.05 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
delta-BHC NS NS NS ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Dieldrin 0.2 0.04 0.003 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Endosulfan I NS NS NS ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Endosulfan II NS NS NS ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Endosulfan-I and II 6800 470 4 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Endosulfan sulfate 6800 470 2 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Endrin 340 23 1 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Endrin aldehyde NS NS NS ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Endrin ketone NS NS NS ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
gamma-Chlordane NS NS NS ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Heptachlor 0.7 0.1 0.5 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Heptachlor epoxide 0.3 0.07 0.01 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
gamma-BHC-Lindane 2 0.4 0.002 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Methoxychlor 5700 390 160 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
4,4'-DDD 13 3 4 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
4,4'-DDE 9 2 18 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
4,4'-DDT 8 2 11 ND 0.0004 ND 0.000358 ND 0.000384 ND 0.000402 ND 0.000432 ND 0.000426 ND 0.000366 ND 0.00036 ND 0.000356 ND 0.085
Toxaphene 3 0.6 0.3 ND 0.005 ND 0.00448 ND 0.0048 ND 0.00503 ND 0.0054 ND 0.00533 ND 0.00458 ND 0.0045 ND 0.00445 ND 1.06

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
NS - No Standard Available
ND - Not Detected
~ - Sample not analyzed
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8;
 Roux Associates Draft RIR.

E-1-0.5-1.0 E-1-2.0-2.5 E-1-3.0-3.5 E-1-4.5-5.0 E-2-0.5-1.0 E-2-2.0-2.5E-2 Dup X-3-0.5-1.0
05248-014 05248-015 05248-016 05248-017 05248-020 05248-021

E-2-3.0-3.5 E-2-4.0-4.5 E-3-0.5-1.0
05248-022 05248-023 05367-00205248-011

6/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015 6/24/2015
0.5-1.0 2.0-2.5

6/24/2015
0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0 0.5-1.0 3.0-3.5 4.0-4.5 0.5-1.0

6/23/2015
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LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH
Organochlorine Pestides NRDCSRS RDCSRS IGWSSL

mg/kg mg/kg mg/kg

Aldrin 0.2 0.04 0.2
alpha-BHC 0.5 0.1 0.002
alpha-Chlordane NS NS NS
beta-BHC 2 0.4 0.002
Chlordane-alpha and gamma 1 0.2 0.05
delta-BHC NS NS NS
Dieldrin 0.2 0.04 0.003
Endosulfan I NS NS NS
Endosulfan II NS NS NS
Endosulfan-I and II 6800 470 4
Endosulfan sulfate 6800 470 2
Endrin 340 23 1
Endrin aldehyde NS NS NS
Endrin ketone NS NS NS
gamma-Chlordane NS NS NS
Heptachlor 0.7 0.1 0.5
Heptachlor epoxide 0.3 0.07 0.01
gamma-BHC-Lindane 2 0.4 0.002
Methoxychlor 5700 390 160
4,4'-DDD 13 3 4
4,4'-DDE 9 2 18
4,4'-DDT 8 2 11
Toxaphene 3 0.6 0.3

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
NS - No Standard Available
ND - Not Detected
~ - Sample not analyzed
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8;
 Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.000376 ND 0.000358 ND 0.000348 ND 0.00038 ND 0.000356 ND 0.000352 ND 0.000362 ND 0.000368 ND 0.00817 ND 0.00793
ND 0.0047 ND 0.00448 ND 0.00435 ND 0.00475 ND 0.00445 ND 0.0044 ND 0.00453 ND 0.0046 ND 0.102 ND 0.099

E-4-0.5-1.0 E-4-2.0-2.5 E-5-0.5-1.0 E-5-2.0-2.5E-3-2.0-2.5 E-3-3.0-3.5 E-3-4.5-5.0
05367-003 05367-001 05367-004 05367-007 05367-008 05367-009 05367-010 05367-035 05367-037

6/23/2015 6/23/2015 6/23/2015

E-4 Dup X-1-4.5-5.0 E-4-3.0-3.5 E-4-4.5-5.0
05367-023
6/23/2015 6/22/2015 6/22/2015

0.5-1.0 3.0-3.5 4.5-5.0 0.5-1.00.5-1.0 2.0-2.5 2.0-2.52.0-2.5 3.0-3.5 4.5-5.0
6/23/2015 6/23/2015 6/23/2015 6/23/2015



Table 5
 Analytical Results - Pesticides - Soil

East Barracks Rail Yard Site
Trenton, NJ

Page 5 of 8

LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH
Organochlorine Pestides NRDCSRS RDCSRS IGWSSL

mg/kg mg/kg mg/kg

Aldrin 0.2 0.04 0.2
alpha-BHC 0.5 0.1 0.002
alpha-Chlordane NS NS NS
beta-BHC 2 0.4 0.002
Chlordane-alpha and gamma 1 0.2 0.05
delta-BHC NS NS NS
Dieldrin 0.2 0.04 0.003
Endosulfan I NS NS NS
Endosulfan II NS NS NS
Endosulfan-I and II 6800 470 4
Endosulfan sulfate 6800 470 2
Endrin 340 23 1
Endrin aldehyde NS NS NS
Endrin ketone NS NS NS
gamma-Chlordane NS NS NS
Heptachlor 0.7 0.1 0.5
Heptachlor epoxide 0.3 0.07 0.01
gamma-BHC-Lindane 2 0.4 0.002
Methoxychlor 5700 390 160
4,4'-DDD 13 3 4
4,4'-DDE 9 2 18
4,4'-DDT 8 2 11
Toxaphene 3 0.6 0.3

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
NS - No Standard Available
ND - Not Detected
~ - Sample not analyzed
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8;
 Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.00405 ND 0.000406 ND 0.000416 ND 0.000352 ND 0.00035 ND 0.000364 ND 0.000374 ND 0.000346 ND 0.000366 ND 0.00037
ND 0.051 ND 0.00508 ND 0.0052 ND 0.0044 ND 0.00438 ND 0.00455 ND 0.00468 ND 0.00433 ND 0.00458 ND 0.00463

E-7-4.5-5.0E-6-0.5-1.0 E-7-3.0-3.5
05248-028

E-7-0.5-1.0 E-7-2.0-2.5E-5-3.0-3.5 E-5-4.5-5.0 E-6-2.0-2.5 E-6-3.0-3.5 E-6-4.0-4.5
05248-026 05248-027 05248-02905367-036 05367-038 05367-039 05367-041 05367-042 05367-042

6/24/2015 6/24/20156/24/2015 6/24/20156/22/2015 6/22/2015 6/23/2015 6/23/2015 6/23/2015
0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.03.0-3.5 4.5-5.0 0.5-1.0 2.0-2.5 3.0-3.5 4.0-4.5

6/23/2015



Table 5
 Analytical Results - Pesticides - Soil

East Barracks Rail Yard Site
Trenton, NJ

Page 6 of 8

LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH
Organochlorine Pestides NRDCSRS RDCSRS IGWSSL

mg/kg mg/kg mg/kg

Aldrin 0.2 0.04 0.2
alpha-BHC 0.5 0.1 0.002
alpha-Chlordane NS NS NS
beta-BHC 2 0.4 0.002
Chlordane-alpha and gamma 1 0.2 0.05
delta-BHC NS NS NS
Dieldrin 0.2 0.04 0.003
Endosulfan I NS NS NS
Endosulfan II NS NS NS
Endosulfan-I and II 6800 470 4
Endosulfan sulfate 6800 470 2
Endrin 340 23 1
Endrin aldehyde NS NS NS
Endrin ketone NS NS NS
gamma-Chlordane NS NS NS
Heptachlor 0.7 0.1 0.5
Heptachlor epoxide 0.3 0.07 0.01
gamma-BHC-Lindane 2 0.4 0.002
Methoxychlor 5700 390 160
4,4'-DDD 13 3 4
4,4'-DDE 9 2 18
4,4'-DDT 8 2 11
Toxaphene 3 0.6 0.3

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
NS - No Standard Available
ND - Not Detected
~ - Sample not analyzed
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8;
 Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ND 0.000824 ND 0.000404 ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.00203 ND 0.00202 ~ ~ ~ ~ ND 0.00475 ND 0.00196 ND 0.00179 ND 0.00037
ND 0.025 ND 0.025 ~ ~ ~ ~ ND 0.59 ND 0.025 ND 0.022 ND 0.00463

0.5-1.0

E-16-0.5-1.0 E-16-2.0-2.5 PZ-1-2.5-3.0 PZ-1-4.5-5.0PZ-1-0.5-1.0 PZ-1-2.0-2.5E-48-0.5-1.0 E-53-0.5-1.0
05367-033 05367-03405367-018 05367-031 05367-03205367-017 09581-010 09581-007

6/22/2015 6/22/20156/22/2015 6/23/2015 6/22/2015 6/22/201510/12/2016 10/12/2016
0.5-1.0 2.0-2.5 2.5-3.0 4.5-5.00.5-1.00.5-1.0 2.0-2.5



Table 5
 Analytical Results - Pesticides - Soil

East Barracks Rail Yard Site
Trenton, NJ

Page 7 of 8

LOCATION
LAB SAMPLE ID
SAMPLING DATE
SAMPLE DEPTH
Organochlorine Pestides NRDCSRS RDCSRS IGWSSL

mg/kg mg/kg mg/kg

Aldrin 0.2 0.04 0.2
alpha-BHC 0.5 0.1 0.002
alpha-Chlordane NS NS NS
beta-BHC 2 0.4 0.002
Chlordane-alpha and gamma 1 0.2 0.05
delta-BHC NS NS NS
Dieldrin 0.2 0.04 0.003
Endosulfan I NS NS NS
Endosulfan II NS NS NS
Endosulfan-I and II 6800 470 4
Endosulfan sulfate 6800 470 2
Endrin 340 23 1
Endrin aldehyde NS NS NS
Endrin ketone NS NS NS
gamma-Chlordane NS NS NS
Heptachlor 0.7 0.1 0.5
Heptachlor epoxide 0.3 0.07 0.01
gamma-BHC-Lindane 2 0.4 0.002
Methoxychlor 5700 390 160
4,4'-DDD 13 3 4
4,4'-DDE 9 2 18
4,4'-DDT 8 2 11
Toxaphene 3 0.6 0.3

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
NS - No Standard Available
ND - Not Detected
~ - Sample not analyzed
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8;
 Roux Associates Draft RIR.

mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL

ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.00209 ND 0.00206 ND 0.000358 ND 0.000382
ND 0.026 ND 0.026 ND 0.00448 ND 0.00478

PZ-2-4.0-4.5
05367-021

PZ-2-6.0-6.5PZ-2-0.5-1.0  PZ-2-2.0-2.5
05367-02205367-019 05367-020

6/22/2015 6/22/20156/23/2015 6/22/2015
4.0-4.5 6.0-6.50.5-1.0 2.0-2.5



Table 5
 Analytical Results - Pesticides - Soil

East Barracks Rail Yard Site
Trenton, NJ

Page 8 of 8

LOCATION
SAMPLING DATE
SAMPLE DEPTH
Organochlorine Pestides NRDCSRS RDCSRS IGWSSL

mg/kg mg/kg mg/kg mg/kg mg/kg
Result Q RL Result Q RL

Aldrin 0.2 0.04 0.2 ND 0.04 ND 2
alpha-BHC 0.5 0.1 0.002 ND 0.04 ND 2
beta-BHC 2 0.4 0.002 ND 0.04 ND 2
Chlordane 1 0.2 0.05 ND 0.04 ND 2
delta-BHC NS NS NS ND 0.04 ND 2
Dieldrin 0.2 0.04 0.003 0.26 18
Endosulfan I NS NS NS ND 0.04 ND 2
Endosulfan II NS NS NS ND 0.04 ND 2
Endosulfan sulfate 6800 470 2 ND 0.04 ND 2
Endrin 340 23 1 0.58 35
Endrin aldehyde NS NS NS 0.2 10
Endrin ketone NS NS NS ND 0.04 ND 2
gamma-BHC 2 0.4 0.002 ND 0.04 ND 2
Heptachlor 0.7 0.1 0.5 ND 0.04 ND 2
Heptachlor epoxide 0.3 0.07 0.01 ND 0.04 ND 2
Methoxychlor 5700 390 160 ND 0.04 ND 2
P,P'-DDD 13 3 4 ND 0.04 ND 2
P,P'-DDE 9 2 18 ND 0.04 7
P,P'-DDT 8 2 11 0.97 50
Toxaphene 3 0.6 0.3 ND 0.04 ND 2

Notes:
Bold Italics - Laboratory Reporting Limit is greater than
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
NS - No Standard Available
ND - Not Detected
~ - Sample not analyzed
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0).
NRDCSRS - NJDEP Non-Residential Direct Contact Soil
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
   Remediation Standards per Soil Remediation Standards, 5/7/2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8;
 Roux Associates Draft RIR.

SB-6SB-1
10/18/2001 10/18/2001

0.0-0.5 0.0-0.5



Table 6
 Analytical Results - Semi-Volatile Organic Compounds - Soil

East Barracks Rail Yard
Trenton, NJ

1 of 4

LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Semivolatile Ogranic Compounds Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
1,2,4-Trichlorobenzene 820 73 0.7 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 0.04 J ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
1,2-Dichlorobenzene 59,000 5,300 17 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
1,2-Diphenylhydrazine 2 0.7 0.7 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
1,3-Dichlorobenzene 59,000 5,300 19 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
1,4-Dichlorobenzene 13 5 2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2,4,5-Trichlorophenol 68,000 6,100 68 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2,4,6-Trichlorophenol 74 19 0.2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2,4-Dichlorophenol 2,100 180 0.2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2,4-Dimethylphenol 14,000 1,200 1 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2,4-Dinitrophenol 1,400 120 0.3 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2,4-Dinitrotoluene 3 0.7 NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2,6-Dinitrotoluene 3 0.7 NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2-Chloronaphthalene NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2-Chlorophenol 2,200 310 0.8 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2-Methylnaphthalene 2,400 230 8 ND 0.35 ND 0.36 ND 0.36 0.044 J 0.066 J 0.18 J ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2-Methylphenol (o-cresol) 3,400 310 NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2-Nitroaniline 23,000 39 NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
2-Nitrophenol NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
4-Methylphenol (p-cresol) (3&4-Methylphenol) 340 31 NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
3,3'-Dichlorobenzidine 4 1 0.2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
3-Nitroaniline NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
4,6-Dinitro-2-methylphenol 68 6 0.3 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
4-Bromophenyl phenyl ether NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
4-Chloro-3-methylphenol NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
4-Chloroaniline NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
4-Chlorophenyl phenyl ether NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
4-Nitroaniline NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
4-Nitrophenol NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Acenaphthene 37,000 3,400 110 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Acenaphthylene 300,000 NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 0.12 J ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Anthracene 30,000 17,000 2,400 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 0.19 J ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Benzidine 0.7 0.7 0.7 ND 0.7 ND 0.72 ND 0.72 ND 0.75 ND 0.72 ND 0.75 ND 0.71 ND 0.71 ND 0.77 ND 0.75 ND 0.74
Benzo(a)anthracene 2 0.6 0.8 ND 0.35 ND 0.36 0.084 J ND 0.37 0.037 J 0.46 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Benzo(a)pyrene 0.2 0.2 0.2 ND 0.35 ND 0.36 0.064 J ND 0.37 ND 0.36 0.38 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Benzo(b)fluoranthene 2 0.6 2 ND 0.35 ND 0.36 0.1 J 0.039 J 0.05 J 1.3 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Benzo(ghi)perylene 30,000 380,000 NS ND 0.35 ND 0.36 0.039 JB ND 0.37 0.13 J 0.41 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Benzo(k)fluoranthene 23 6 25 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 0.32 J ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Bis(2-chloroethoxy) methane NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Bis(2-chloroethyl)ether 2 0.4 0.2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Bis(2-chloroisopropyl) ether 67 23 5 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Bis(2-ethylhexyl) phthalate 140 35 1,200 0.062 JB 10.12 JB 0.088 J 0.068 J 0.096 JB 0.16 JB ND 0.35 0.042 J 0.089 JB 0.17 JB 0.05 JB

2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.52.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 1.0-1.5

C-10 (2.0-2.5) C-12 (2.0-2.5) C-15 (2.0-2.5)A-5 (2.0-2.5)
5/17/2002

A-8 (2.0-2.5) A-10 (2.0-2.5) A-11 (2.0-2.5) A-13 (2.0-2.5) A-15 (1.0-1.5) C-3 (2.0-2.5) C-6 (2.0-2.5)
5/16/2002 5/22/2002 5/22/2002 5/23/2002 5/23/20025/23/2002 5/14/2002 5/15/2002 5/16/2002 5/16/2002



Table 6
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East Barracks Rail Yard
Trenton, NJ
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Semivolatile Ogranic Compounds Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.52.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5 1.0-1.5

C-10 (2.0-2.5) C-12 (2.0-2.5) C-15 (2.0-2.5)A-5 (2.0-2.5)
5/17/2002

A-8 (2.0-2.5) A-10 (2.0-2.5) A-11 (2.0-2.5) A-13 (2.0-2.5) A-15 (1.0-1.5) C-3 (2.0-2.5) C-6 (2.0-2.5)
5/16/2002 5/22/2002 5/22/2002 5/23/2002 5/23/20025/23/2002 5/14/2002 5/15/2002 5/16/2002 5/16/2002

Butyl benzyl phthalate 14,000 1,200 230 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Carbazole 96 24 NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 0.068 J ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Chrysene 230 62 80 ND 0.35 ND 0.36 0.078 J 0.054 J 0.062 J 0.85 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Dibenz(a,h)anthracene 0.2 0.2 0.8 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Dibenzofuran NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 0.16 J ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Diethyl phthalate 550,000 49,000 88 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Dimethyl phthalate NS NS NS ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Di-n-butyl phthalate 68,000 6,100 760 0.061 J 0.038 J 0.049 J 0.069 J ND 0.36 0.06 J ND 0.35 ND 0.35 0.05 J 0.039 ND 0.37
Di-n-octylphthalate 27,000 2,400 3,300 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Fluoranthene 24,000 2,300 1,300 ND 0.35 ND 0.36 0.18 J ND 0.37 0.037 J 0.74 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Fluorene 24,000 2,300 170 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Hexachlorobenzene 1 0.3 0.2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Hexachlorobutadiene 25 6 0.9 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Hexachlorocyclopentadiene 110 45 320 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Hexachloroethane 140 35 0.2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Indeno(1,2,3-c,d)pyrene 2 0.6 7 ND 0.35 ND 0.36 0.041 J ND 0.37 0.043 J 0.42 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Isophorone 2,000 510 0.2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Naphthalene 17 6 25 ND 0.35 ND 0.36 ND 0.36 ND 0.37 0.042 J 0.16 J ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Nitrobenzene 340 31 0.2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
N-Nitrosodimethylamine 0.7 0.7 0.7 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
N-nitrosodi-n-propylamine 0.3 0.2 0.2 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
N-nitrosodiphenylamine 390 99 0.4 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Pentachlorophenol 10 3 0.3 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Phenanthrene 300,000 NS NS ND 0.35 ND 0.36 0.17 J 0.1 J 0.11 J 0.48 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Phenol 210,000 18,000 8 ND 0.35 ND 0.36 ND 0.36 ND 0.37 ND 0.36 ND 0.37 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Pyrene 18,000 1,700 840 ND 0.35 ND 0.36 0.11 J ND 0.37 ND 0.36 0.7 ND 0.35 ND 0.35 ND 0.38 ND 0.37 ND 0.37
Total Tics 1.75 J 3.10 J 1.89 J 3.20 J 5.40 J 15 J ND 1.12 J 10.90 J 1.96 J 5.60 J

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard
  and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
mg/kg - milligrams per kilogram
ND - Not Detected
NS - No Standard Available
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil 
Screening Levels Criteria per November 2013 
Guidance Regulation (Version 2.0).

NRDCSRS - NJDEP Non-Residential Direct 
Contact Soil Remediation Standards per Soil 
Remediation Standards, last amended May 7, 2012.

RDCSRS - NJDEP Residential Direct Contact Soil 
Remediation Standards Criteria per Soil 
Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Semivolatile Ogranic Compounds
1,2,4-Trichlorobenzene 820 73 0.7
1,2-Dichlorobenzene 59,000 5,300 17
1,2-Diphenylhydrazine 2 0.7 0.7
1,3-Dichlorobenzene 59,000 5,300 19
1,4-Dichlorobenzene 13 5 2
2,4,5-Trichlorophenol 68,000 6,100 68
2,4,6-Trichlorophenol 74 19 0.2
2,4-Dichlorophenol 2,100 180 0.2
2,4-Dimethylphenol 14,000 1,200 1
2,4-Dinitrophenol 1,400 120 0.3
2,4-Dinitrotoluene 3 0.7 NS
2,6-Dinitrotoluene 3 0.7 NS
2-Chloronaphthalene NS NS NS
2-Chlorophenol 2,200 310 0.8
2-Methylnaphthalene 2,400 230 8
2-Methylphenol (o-cresol) 3,400 310 NS
2-Nitroaniline 23,000 39 NS
2-Nitrophenol NS NS NS
4-Methylphenol (p-cresol) (3&4-Methylphenol) 340 31 NS
3,3'-Dichlorobenzidine 4 1 0.2
3-Nitroaniline NS NS NS
4,6-Dinitro-2-methylphenol 68 6 0.3
4-Bromophenyl phenyl ether NS NS NS
4-Chloro-3-methylphenol NS NS NS
4-Chloroaniline NS NS NS
4-Chlorophenyl phenyl ether NS NS NS
4-Nitroaniline NS NS NS
4-Nitrophenol NS NS NS
Acenaphthene 37,000 3,400 110
Acenaphthylene 300,000 NS NS
Anthracene 30,000 17,000 2,400
Benzidine 0.7 0.7 0.7
Benzo(a)anthracene 2 0.6 0.8
Benzo(a)pyrene 0.2 0.2 0.2
Benzo(b)fluoranthene 2 0.6 2
Benzo(ghi)perylene 30,000 380,000 NS
Benzo(k)fluoranthene 23 6 25
Bis(2-chloroethoxy) methane NS NS NS
Bis(2-chloroethyl)ether 2 0.4 0.2
Bis(2-chloroisopropyl) ether 67 23 5
Bis(2-ethylhexyl) phthalate 140 35 1,200

mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL

ND 2.1 ND 0.37 ND 0.4 2
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 0.26 J ND 0.4
0.46 J ND 0.37 ND 0.4 0.33 J
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 0.054 J
ND 2.1 ND 0.37 0.19 J 0.28 J
ND 2.1 ND 0.37 0.24 J 0.67
ND 4.3 ND 0.73 ND 0.4 ND 0.4
0.72 J ND 0.37 0.61 1.3
0.66 J ND 0.37 0.61 1.1
1.3 J ND 0.37 2.2 2.9

0.44 J ND 0.37 0.32 J 0.44
0.5 J ND 0.37 0.72 1.1
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
1.1 J 0.062 JB 0.19 J 0.15 J

mg/kg mg/kg

SB-1 SB-6
10/18/01 10/18/01
0.0-0.5 0.0-0.50.0-0.5

PL-1 (0.0-0.5) PL-8 (2.0-2.5)
5/14/2002 5/22/2002

2.0-2.5
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LOCATION
SAMPLING DATE
SAMPLE DEPTH-ft.

NRDCSRS RDCSRS IGWSSL
UNITS mg/kg mg/kg mg/kg
Semivolatile Ogranic Compounds
Butyl benzyl phthalate 14,000 1,200 230
Carbazole 96 24 NS
Chrysene 230 62 80
Dibenz(a,h)anthracene 0.2 0.2 0.8
Dibenzofuran NS NS NS
Diethyl phthalate 550,000 49,000 88
Dimethyl phthalate NS NS NS
Di-n-butyl phthalate 68,000 6,100 760
Di-n-octylphthalate 27,000 2,400 3,300
Fluoranthene 24,000 2,300 1,300
Fluorene 24,000 2,300 170
Hexachlorobenzene 1 0.3 0.2
Hexachlorobutadiene 25 6 0.9
Hexachlorocyclopentadiene 110 45 320
Hexachloroethane 140 35 0.2
Indeno(1,2,3-c,d)pyrene 2 0.6 7
Isophorone 2,000 510 0.2
Naphthalene 17 6 25
Nitrobenzene 340 31 0.2
N-Nitrosodimethylamine 0.7 0.7 0.7
N-nitrosodi-n-propylamine 0.3 0.2 0.2
N-nitrosodiphenylamine 390 99 0.4
Pentachlorophenol 10 3 0.3
Phenanthrene 300,000 NS NS
Phenol 210,000 18,000 8
Pyrene 18,000 1,700 840
Total Tics

Notes:
Bold Italics - Laboratory Reporting Limit is greater than standard
  and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
~ - Sample not analyzed
C - Common Laboratory and/or Bottle Contaminant.
D- Sample was diluted.
J - Concentration detected at a value below the RL and above the MDL.
mg/kg - milligrams per kilogram
ND - Not Detected
NS - No Standard Available
U - Not detected at the reporting limit for the sample.
IGWSSL - NJDEP Impact to Groundwater Soil 
Screening Levels Criteria per November 2013 
Guidance Regulation (Version 2.0).

NRDCSRS - NJDEP Non-Residential Direct 
Contact Soil Remediation Standards per Soil 
Remediation Standards, last amended May 7, 2012.

RDCSRS - NJDEP Residential Direct Contact Soil 
Remediation Standards Criteria per Soil 
Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR

mg/kg mg/kg
Result Q RL Result Q RL Result Q RL Result Q RL

mg/kg mg/kg

SB-1 SB-6
10/18/01 10/18/01
0.0-0.5 0.0-0.50.0-0.5

PL-1 (0.0-0.5) PL-8 (2.0-2.5)
5/14/2002 5/22/2002

2.0-2.5

17 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 0.2 J 0.17 J
1 J ND 0.37 1.1 1.6

ND 2.1 ND 0.37 0.042 J 0.073 J
ND 2.1 ND 0.37 0.098 J 0.23 J
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
0.42 J ND 0.37 0.054 JB 0.11 JB
ND 2.1 ND 0.37 ND 0.4 ND 0.4
1.3 J ND 0.37 0.91 1.5
ND 2.1 ND 0.37 ND 0.4 0.057 J
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
0.44 J ND 0.37 0.35 J 0.53
ND 2.1 ND 0.37 ND 0.4 ND 0.4
0.29 J ND 0.37 0.18 J 0.26 J 0.26
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
ND 2.1 ND 0.37 ND 0.4 ND 0.4
1.1 J ND 0.37 0.44 0.78
ND 2.1 ND 0.37 ND 1.5 ND 1.5
1.2 J ND 0.37 1 1.7

10.9 J 0.70 J ~ ~
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LOCATION
SAMPLING DATE
SAMPLE DEPTH

NRDCSRS RDCSRS IGWSSL

Metals Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
Antimony 450 31 6 ND 2.1 ND 2.2 ND 2.2 ND 2.2 ND 2.2 4 ND 2.1 ND 2.1 ND 2.3 ND 2.2
Arsenic 19 19 19 5.5 6.1 4 6.7 3.8 9 3.8 6.1 4.9 3.4
Barium 59000 16000 2100 29 37 18 41 27 46 12 20 45 27
Beryllium 140 16 0.7 ND 0.63 ND 0.65 ND 0.65 ND 0.67 ND 0.65 ND 0.67 ND 0.64 ND 0.64 0.98 ^ ND 0.67
Cadmium 78 78 2 ND 0.63 ND 0.65 ND 0.65 ND 0.67 ND 0.65 ND 0.67 ND 0.64 ND 0.64 ND 0.69 ND 0.67
Chromium (total) NS NS NS 7.5 9.7 10 12 9 22 13 8.2 9.7 11
Copper 45000 3100 11000 14 35 15 110 190 99 12 19 26 17
Cyanide 23000 1600 20 ND 0.26 ND 0.27 ND 0.27 ND 0.28 ND 0.27 ND 0.28 ND 0.26 ND 0.26 ND 0.29 ND 0.28
Lead 800 400 90 6 57 13 16 18 110 ^ 7.4 6.3 24 8.3
Mercury 65 23 0.1 ND 0.15 ND 0.15 ND 0.15 ND 0.16 ND 0.15 ND 0.16 ND 0.15 ND 0.15 ND 0.16 ND 0.16
Nickel 23000 1600 48 13 14 7.7 28 13 15 16 12 26 13
Selenium 5700 390 11 ND 2.1 ND 2.2 ND 2.2 ND 2.2 ND 2.2 ND 2.2 ND 2.1 ND 2.1 ND 2.3 ND 2.2
Silver 5700 390 1 ND 2.6 ND 2.7 ND 2.7 ND 2.8 ND 2.7 ND 2.8 ND 2.7 ND 2.7 ND 2.9 ND 2.8
Thallium 79 5 3 ND 1.3 ND 1.3 ND 1.3 ND 1.3 ND 1.3 ND 1.3 ND 1.3 ND 1.3 ND 1.4 ND 1.3
Zinc 11000 23000 930 34 83 79 240 65 69 51 40 170 47

Notes:
Bold Italics - Laboratory Reporting Limit is greater than 
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
^ - Exceeds IGWSSL only
NS - No Standard Available
ND - Not Detected
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation 
     Standards per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
     Standards per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR

A-5 (2.0-2.5) A-8 (2.0-2.5) A-10 (2.0-2.5) A-11 (2.0-2.5) A-13 (2.0-2.5) A-15 (1.0-1.5)
5/22/2002 5/22/2002 5/23/2002 5/23/2002 5/15/2002

2.0-2.5 2.0-2.5

C-3 (2.0-2.5) C-6 (2.0-2.5) C-10 (2.0-2.5) C-12 (2.0-2.5)
5/17/2002 5/16/2002

2.0-2.5 2.0-2.5
5/15/2002

2.0-2.5 1.0-1.5
5/16/2002 5/16/2002

2.0-2.5 2.0-2.5 2.0-2.5 2.0-2.5

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kgmg/kg mg/kg mg/kg mg/kg
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LOCATION
SAMPLING DATE
SAMPLE DEPTH

NRDCSRS RDCSRS IGWSSL

Metals
Antimony 450 31 6
Arsenic 19 19 19
Barium 59000 16000 2100
Beryllium 140 16 0.7
Cadmium 78 78 2
Chromium (total) NS NS NS
Copper 45000 3100 11000
Cyanide 23000 1600 20
Lead 800 400 90
Mercury 65 23 0.1
Nickel 23000 1600 48
Selenium 5700 390 11
Silver 5700 390 1
Thallium 79 5 3
Zinc 11000 23000 930

Notes:
Bold Italics - Laboratory Reporting Limit is greater than 
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
^ - Exceeds IGWSSL only
NS - No Standard Available
ND - Not Detected
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation 
     Standards per Soil Remediation Standards, last amended May 7, 201
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
     Standards per Soil Remediation Standards, last amended May 7, 201
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR

Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
ND 2.2 5.9 8.3 ^ ND 2.6 ND 2.2 2.7
3.9 14 17 7 5 14
33 110 95 89 40 120
ND 0.67 ND 0.75 ND 0.7 ND 0.77 0.66 0.86 ^
ND 0.67 0.77 ND 0.7 ND 0.77 ND 0.66 0.94
11 19 20 16 13 35
13 140 190 150 60 87
ND 0.28 ND 0.31 ND 0.37 ND 0.32 ND 0.27 ND 0.28
8.6 230 ^ 360 ^ 160 ^ 8.8 160 ^
ND 0.16 0.2 ^ 0.77 ^ 0.18 ^ ND 0.16 0.13
12 17 37 20 18 28
ND 2.2 2.6 2.4 ND 2.6 ND 2.2 ND 2
ND 2.8 ND 3.1 ND 2.9 ND 3.2 ND 2.7 ND 2.8
ND 1.3 ND 1.5 ND 1.4 ND 1.5 ND 1.3 ND 1.4
44 150 130 170 79 180

5/8/20035/8/2003
0.0-0.5

PL-1 (0.0-0.5)D-4 (0.0-0.5)

0.0-0.5 2.0-2.5

D-13 (0.0-0.5) PL-8 (2.0-2.5)

2.0-2.5 0.0-0.5
5/14/2002 5/22/2002

PL-12 (0.0-0.5)C-15 (2.0-2.5)

0.0-0.5
5/8/20035/23/2002

mg/kgmg/kg mg/kg mg/kgmg/kg mg/kg



Table 7
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LOCATION
SAMPLING DATE
SAMPLE DEPTH

NRDCSRS RDCSRS IGWSSL
mg/kg mg/kg mg/kg

Metals Result Q RL Result Q RL
Antimony 450 31 6 5 11
Arsenic 19 19 19 29 21
Barium 59000 16000 2100 95 160
Beryllium 140 16 0.7 ND 0.72 ND 0.71
Cadmium 78 78 2 ND 0.72 4.3
Chromium (total) NS NS NS 15 21
Copper 45000 3100 11000 200 520
Cyanide 23000 1600 20 ND 0.3 ND 0.3
Lead 800 400 90 280 430
Mercury 65 23 0.1 ND 0.17 0.65
Nickel 23000 1600 48 16 15
Selenium 5700 390 11 3.2 3.3
Silver 5700 390 1 ND 3 ND 3
Thallium 79 5 3 ND 1.4 ND 1.4
Zinc 11000 23000 930 190 230

Notes:
Bold Italics - Laboratory Reporting Limit is greater than 
 standard and/or screening level.
Bold - Exceeds lowest applicable standard/screening level.
mg/kg - milligrams per kilogram
^ - Exceeds IGWSSL only
NS - No Standard Available
ND - Not Detected
IGWSSL - NJDEP Impact to Groundwater Soil Screening Levels
     per November 2013 Guidance (Version 2.0)
NRDCSRS - NJDEP Non-Residential Direct Contact Soil Remediation 
     Standards per Soil Remediation Standards, last amended May 7, 2012.
RDCSRS - NJDEP Residential Direct Contact Soil Remediation
     Standards per Soil Remediation Standards, last amended May 7, 2012.
Source:
Results for A-1 through D-15 and PL-1 through SB-8; Roux
  Associates, Draft RIR

mg/kgmg/kg

0.0-0.5
10/18/2001

SB-1 (0.0-0.5) SB-6 (0.0-0.5)

0.0-0.5
10/18/2001



Table 8

 Water Level Measurements

East Barracks Rail Yard Site

Trenton, NJ

Total Depth

Screen 

Interval 6/22/2015 9/11/2015 4/7/2017

ID Well Permit Northing Easting TIC TOC

Ground 

Surface ft bgs ft bgs ft bgs ft bgs ft bgs

PZ-1 E201506901 507226 423961 39.27 39.81 39.7 15 4-14 5.33 5.47 6.81

PZ-2 E201506902 507413 424100 39.96 40.22 39.95 16 5-15 6.73 6.51 7.80

Notes:

bgs - below ground surface

ft - feet

TIC - top of inner casing

TOC - top of outer casing

Depth to Groundwater

Elevation (ft)



 

 

FIGURES 
  



µ

0 1000 2000
Feet

Source:  US Topo Maps; Digital USGS Seamless Maps; ESRI Map Server, 2015 Rev. By:  ML Contract No: 277710568.0001 April 2015

Figure 1

Site Location Map
East Barracks Rail Yard 

Trenton, NJ

SITE

LEGEND
site location



0 200 400

SCALE IN FEET

Contract No.  277710568.0001Reviewed By: ML APRIL 2017

Figure 2
Site Plan

Amtrak East Barracks Rail Yard
Trenton, New Jersey
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Sample Location Map
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Figure 5

Analytical Results - VOCs
Amtrak East Barracks Rail Yard

Trenton, New Jersey

soil sample ID
depth of soil sample (ft)
analyte concentration (mg\kg)

E

N

W

S depth (ft) 2.0-2.5

Total VOCs ND

A-5 (5/17/2002)

depth (ft) 2.0-2.5

Total VOCs ND

A-8 (5/16/2002)

depth (ft) 2.0-2.5

Ethylbenzene 0.5
Methylene chloride 0.34 J
Styrene 1.2

A-13 (5/23/2002)

depth (ft) 2.0-2.5

Methylene chloride 0.2 J

A-10 (5/22/2002)

depth (ft) 2.0-2.5

Total VOCs ND

C-10 (5/16/2002)

depth (ft) 2.0-2.5

Total VOCs ND

C-12 (5/16/2002)

depth (ft) 2.0-2.5

Methylene chloride 0.26 J

A-11 (5/22/2002)

depth (ft) 2.0-2.5

Total VOCs ND

C-15 (5/23/2002)

depth (ft) 0.0-0.5

Total VOCs ND

D-4 (5/8/2003)

depth (ft) 0.0-0.5

Total VOCs ND

PL-12 (5/8/2003)

depth (ft) 0.0-0.5 2.0-2.5

Total VOCs ND ND

SB-2 (10/18/2001)

depth (ft) 0.5-1.0 2.0-2.5

Total VOCs ND ND

E-16 (6/22/2015)

depth (ft) 2.0-2.5

Methylene chloride 0.0068 B

C-3 (5/14/2002)

depth (ft) 2.0-2.5

Methylene chloride 0.0037 JB

C-6 (5/15/2002)

depth (ft) 0.0-0.5

Methylene chloride 0.0049 JB

PL-1 (5/14/2002)

depth (ft) 2.0-2.5

Methylene chloride 0.29 J

PL-8 (5/22/2002)

depth (ft) 1.0-1.5

Ethylbenzene 0.95
Styrene 1.3
Xylenes (Total) 0.29 J

A-15 (5/23/2002)

depth (ft) 0.0-0.5

Toluene 0.25
Xylenes (Total) 0.63

D-13 (5/8/2003)

depth (ft) 0.0-0.5 2.0-2.5

Chloroform 0.15 J ~
Toluene 0.17 ~
Xylenes (Total) 0.51 J ~

SB-6 (10/18/2001)

depth (ft) 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0

cis-1,2-DCE ND ND 0.00233 ND
Methylene chloride ND 0.00283 C 0.00335 C 0.00291 C
PCE ND 0.000831 J 0.028 0.00229
TCE ND ND 0.0071 ND

E-1 (6/24/2015)

depth (ft) 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0

Methylene chloride ND ND 0.00372 ND

E-3 (6/23/2015)

depth (ft) 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0

Methylene chloride ND 0.00244 C 0.00422 C 0.00236 C

E-5 (6/22/2015)

depth (ft) 0.5-1.0 2.0-2.5 2.5-3.0 4.5-5.0

Methylene chloride 0.0044 C 0.00382 C 0.00276 C ND

PZ-1 (6/22/2015)

depth (ft) 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0

Methylene chloride 0.00426 C ND 0.00237 C ND

E-6 (6/23/2015)

depth (ft) 0.5-1.0 2.0-2.5 4.0-4.5 6.0-6.5

Methylene chloride ND 0.00423 C ND 0.0022 C

PZ-2 (6/22/2015)

depth (ft) 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0

Chloroform  ND (0.0012 J) ND ND ND
Methylene chloride ND (ND) 0.00446 C 0.00363 C 0.00308 C
PCE ND (ND) 0.000652 J 0.000924 J 0.009
TCE ND (0.00413 J) 0.00138 0.000658 J 0.000418 J

E-2 (6/24/2015)

depth (ft) 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0
cis-1,2-DCE 0.000605 J ND ND ND
Methylene chloride 0.00381 C 0.00427 C 0.00391 C 0.00416 C
PCE 0.00185 0.00122 0.00205 0.00227
TCE 0.00701 ND 0.000394 J 0.00462

E-7 (6/24/2015)

depth (ft) 0.5-1.0 2.0-2.5 3.0-3.5 4.5-5.0
Total VOCs ND ND ND ND (0.00277 C)

E-4 (6/23/2015)

analyte

depth (ft) 3.0-3.5 4.5-5.0
Total VOCs ND ND

E-30  (10/11/16)

depth (ft) 3.0-3.5 4.5-5.0
Total VOCs ND ND

E-31  (10/11/16)

depth (ft) 4.5-5.0 5.5-6.0
Total VOCs ND ND

E-32  (10/12/16)

depth (ft) 4.5-5.0 5.5-6.0
Total VOCs ND ND

E-33  (10/11/16)

Legend
sample location

Screening Criteria (mg\kg)

RDCSRS - residential direct contact soil remediation standard
NRDCSRS - non-residential direct contact soil remediation standard
IGWSSL - impact to ground water soil screening levels

depth (ft) 0.0-0.5 2.0-2.5

Benzene 0.25 ~
Methylene chloride 0.31 J ~
Toluene 0.94 ~
Xylenes (Total) 1.91 ~

SB-1 (10/18/2001)

RDCSRS NRDCSRS IGWSSL
1,2-Dichloroethene (cis) 230 560 0.3
1,4-Dioxane NS NS NS
Benzene 2 5 0.005
Chloroform 0.6 2 0.4
Ethylbenzene 7800 110000 13
Methylene chloride 34 97 0.01
Styrene 90 260 3
Tetrachloroethene (PCE) 2 5 0.005
Toluene 6300 91000 7
Trichloroethene (TCE) 7 20 0.01
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Figure 6
Analytical Results - Pesticides

Amtrak East Barracks Rail Yard
Trenton, New Jersey

soil sample ID
depth of soil sample (ft)
analyte concentration (mg\kg)

E

N

W

S

analyte

Depth (ft) 0.5-1.0

Total Pesticides ND

E-48  (10/12/16)

Depth (ft) 0.5-1.0

Total Pesticides ND

E-53  (10/12/16)

Screening Criteria (mg\kg)
RDCSRS NRDCSRS IGWSSL

Chlordane 0.2 1 0.05
Dieldrin 0.04 0.2 0.003
Endrin 23 340 1
Endrin aldehyde NS NS NS
Endrin ketone NS NS NS
Heptachlor epoxide 0.07 0.3 0.01
Methoxychlor 390 5700 160
P,P'-DDE 2 9 18
P,P'-DDT 2 8 11

RDCSRS - residential direct contact soil remediation standard
NRDCSRS - non-residential direct contact soil remediation standard
IGWSSL - impact to ground water soil screening levels

Legend
sample location
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 New Jersey State Department of Environmental Protection  
 Bureau of Water Allocation and Well Permitting Well Permit Number 
 Mail Code 401-04Q  PO BOX 420  Trenton, NJ  08625-0420   Tel: 609-984-6831 E201506901 
 

WELL PERMIT 
New Well 

 

 

  Approved by the authority of:  
Approval Date: June 23, 2015 Bob Martin Terry Pilawski, Chief 
Expiration Date: June 22, 2016 Commissioner Bureau of Water Allocation and Well Permitting 

Well Permit -- Page 1 of 2 
 

The New Jersey Department of Environmental Protection grants this permit in accordance with your application, attachments 
accompanying same application, and applicable laws and regulations.  This permit is also subject to further conditions and stipulations 
enumerated in the supporting documents which are agreed to by the permittee upon acceptance of the permit 
 

Certifying Driller: VICTOR  MUSHINSKI, MONITORING LICENSE # 233858  

Permit Issued to: ENVIRONMENTAL MANAGEMENT ASSOC  

Company Address: 5303 RT 33/34   FARMINGDALE, NJ   07727      
 

PROPERTY OWNER 

Name: AMTRAK F/K/A  UNJRR & CO 

Organization:  Amtrak F/K/A UNJRR & Co 

Address:  P.O Box 76654  

City:  Washington State:  District of Columbia Zip Code:  20002 

PROPOSED WELL LOCATION 

Facility Name: Amtrak East Barracks Rail Yard 

Address:  near N. Cook Avenue rail road tracks 

County: Mercer Municipality: Trenton City Lot: 1 Block: 25201 
 

Easting (X): 423927 Northing (Y): 507222  Local ID: PZ-1 

Coordinate System: NJ State Plane (NAD83) - USFEET  
 

SITE CHARACTERISTICS 
   

 

PROPOSED CONSTRUCTION 

WELL USE: PIEZOMETER  Other Use(s):   

Diameter (in.): 2 
 Regulatory Program 

Requiring Wells/Borings:   

Depth (ft.): 25  Case ID Number:   

Pump Capacity (gpm): 0  Deviation Requested: N  

Drilling Method: Hollow Stem Augers   

Attachments:   
 

 
SPECIFIC CONDITIONS/REQUIREMENTS 
 



 New Jersey State Department of Environmental Protection  
 Bureau of Water Allocation and Wells Well Permit Number 
 PO BOX 420  Trenton, NJ  08625-0420   Tel: 609-984-6831 E201506901 
 

WELL PERMIT 
%%:activity_class_well%% 

 

 

Well Permit -- Page 2 of 2 

 

 
GENERAL CONDITIONS/REQUIREMENTS 
A copy of this permit shall be kept at the worksite / on the property and shall be exhibited upon request. [N.J.A.C. 7:9D-1] 
A well record must be submitted by the well driller to the Bureau of Water Systems and Well Permitting. Unless prior written approval is 
obtained from the Bureau of Water Systems and Well Permitting the well record shall be submitted electronically through the New Jersey 
Department of Environmental Protection's Regulatory Services Portal Submit Well Record: within ninety (90) days after the well is 
completed.[N.J.A.C. 7:9D-1] 
All well drilling/pump installation activities shall comply with N.J.A.C. 7:9D-1 et seq. [N.J.A.C. 7:9D-1] 
For this permit to remain valid, the well approved in this permit shall be constructed within one year of the effective date of the permit. 
[N.J.A.C. 7:9D-1] 
If the pump capacity applied for is less than 70 gpm, no subsequent increase to 70 gpm or more shall be made without prior approval of 
the Bureau of Water Systems and Well Permitting. [N.J.A.C. 7:9D-1] 
If the use of the well is to be changed a well permit for the proposed use of the well shall be submitted for review and approval. [N.J.A.C. 
7:9D-1] 
If you or a future property owner intend to redesignate this well as a Category 1 well (domestic, non-public, community water supply or 
public non-community water supply wells), the well must be constructed as a Category 1 well per the Well Construction and 
Abandonment Regulations at N.J.A.C. 7:0D-1.1 et seq.  In addition, if the current or future property owner intends to have this well 
redesignated as a community water supply well, the well must be constructed by a Master well driller, which would include having a 
Master well driller on-site at all times during construction of the well, as specified in the Well Construction and Abandonment 
Regulations.  Otherwise, the New Jersey Department of Environmental Protection will not allow the well to be redesignated, and a new 
well would have to be installed. [N.J.A.C. 7:9D-1.7((a))1i] 
In accepting this permit the Property Owner and Driller agree to abide by the following terms and conditions [N.J.A.C. 7:9D-1] 
In the event that this well is not constructed the well driller shall notify the Bureau of Water Systems and Well Permitting of the permit 
cancellation. Unless prior written approval is obtained from the Bureau of Water Systems and Well Permitting the Cancellation 
notification shall be submitted electronically through the New Jersey Department of Environmental Protection's Regulatory Services Portal 
Submit Well Permit Cancellation : by the expiration date of this permit.[N.J.A.C. 7:9D-1] 
In the event this well is abandoned, the Owner or Well driller shall assume full responsibility for having the well decommissioned in a 
manner satisfactory to the New Jersey Department of Environmental Protection in accordance with the provisions of N.J.A.C. 7:9D-1 et 
seq. [N.J.A.C. 7:9D-1] 
The granting of this permit shall not be construed in any way to affect the title or ownership of property, and shall not make the New 
Jersey Department of Environmental Protection or the State a party in any suit or question of ownership of property. [N.J.A.C. 7:9D-1] 
The issuance of this permit shall not be deemed to affect in any way action by the New Jersey Department of Environmental Protection on 
any future application. [N.J.A.C. 7:9D-1] 
This permit conveys no rights, either expressed, or implied to divert water. [N.J.A.C. 7:9D-1] 
This permit does not waive the obtaining of Federal or other State or local Government consent when necessary. This permit is not valid 
and no work shall be undertaken until such time as all other required approvals and permits have been obtained. [N.J.A.C. 7:9D-1] 
This permit is NONTRANSFERABLE [N.J.A.C. 7:9D] 
This well shall not be used for the supply of potable / drinking water. [N.J.A.C. 7:9D-1] 
 

DEVIATION INFORMATION 

Purpose:  

Unusual Conditions:  

Reason for Deviation:  

Proposed Well Construction  



 New Jersey State Department of Environmental Protection  
 Bureau of Water Allocation and Well Permitting Well Permit Number 
 Mail Code 401-04Q  PO BOX 420  Trenton, NJ  08625-0420   Tel: 609-984-6831 E201506902 
 

WELL PERMIT 
New Well 

 

 

  Approved by the authority of:  
Approval Date: June 23, 2015 Bob Martin Terry Pilawski, Chief 
Expiration Date: June 22, 2016 Commissioner Bureau of Water Allocation and Well Permitting 

Well Permit -- Page 1 of 2 
 

The New Jersey Department of Environmental Protection grants this permit in accordance with your application, attachments 
accompanying same application, and applicable laws and regulations.  This permit is also subject to further conditions and stipulations 
enumerated in the supporting documents which are agreed to by the permittee upon acceptance of the permit 
 

Certifying Driller: VICTOR  MUSHINSKI, MONITORING LICENSE # 233858  

Permit Issued to: ENVIRONMENTAL MANAGEMENT ASSOC  

Company Address: 5303 RT 33/34   FARMINGDALE, NJ   07727      
 

PROPERTY OWNER 

Name: AMTRAK F/K/A  UNJRR & CO 

Organization:  Amtrak F/K/A UNJRR & Co 

Address:  P.O. Box 76654  

City:  Washington State:  District of Columbia Zip Code:  20002 

PROPOSED WELL LOCATION 

Facility Name: Amtrak East Barracks Rail Yard 

Address:  near N. Cook Avenue rail road tracks 

County: Mercer Municipality: Trenton City Lot: 2 Block: 25301 
 

Easting (X): 424107 Northing (Y): 507442  Local ID: PZ-2 

Coordinate System: NJ State Plane (NAD83) - USFEET  
 

SITE CHARACTERISTICS 
   

 

PROPOSED CONSTRUCTION 

WELL USE: PIEZOMETER  Other Use(s):   

Diameter (in.): 2 
 Regulatory Program 

Requiring Wells/Borings:   

Depth (ft.): 25  Case ID Number:   

Pump Capacity (gpm): 0  Deviation Requested: N  

Drilling Method: Hollow Stem Augers   

Attachments:   
 

 
SPECIFIC CONDITIONS/REQUIREMENTS 
 



 New Jersey State Department of Environmental Protection  
 Bureau of Water Allocation and Wells Well Permit Number 
 PO BOX 420  Trenton, NJ  08625-0420   Tel: 609-984-6831 E201506902 
 

WELL PERMIT 
%%:activity_class_well%% 

 

 

Well Permit -- Page 2 of 2 

 

 
GENERAL CONDITIONS/REQUIREMENTS 
A copy of this permit shall be kept at the worksite / on the property and shall be exhibited upon request. [N.J.A.C. 7:9D-1] 
A well record must be submitted by the well driller to the Bureau of Water Systems and Well Permitting. Unless prior written approval is 
obtained from the Bureau of Water Systems and Well Permitting the well record shall be submitted electronically through the New Jersey 
Department of Environmental Protection's Regulatory Services Portal Submit Well Record: within ninety (90) days after the well is 
completed.[N.J.A.C. 7:9D-1] 
All well drilling/pump installation activities shall comply with N.J.A.C. 7:9D-1 et seq. [N.J.A.C. 7:9D-1] 
For this permit to remain valid, the well approved in this permit shall be constructed within one year of the effective date of the permit. 
[N.J.A.C. 7:9D-1] 
If the pump capacity applied for is less than 70 gpm, no subsequent increase to 70 gpm or more shall be made without prior approval of 
the Bureau of Water Systems and Well Permitting. [N.J.A.C. 7:9D-1] 
If the use of the well is to be changed a well permit for the proposed use of the well shall be submitted for review and approval. [N.J.A.C. 
7:9D-1] 
If you or a future property owner intend to redesignate this well as a Category 1 well (domestic, non-public, community water supply or 
public non-community water supply wells), the well must be constructed as a Category 1 well per the Well Construction and 
Abandonment Regulations at N.J.A.C. 7:0D-1.1 et seq.  In addition, if the current or future property owner intends to have this well 
redesignated as a community water supply well, the well must be constructed by a Master well driller, which would include having a 
Master well driller on-site at all times during construction of the well, as specified in the Well Construction and Abandonment 
Regulations.  Otherwise, the New Jersey Department of Environmental Protection will not allow the well to be redesignated, and a new 
well would have to be installed. [N.J.A.C. 7:9D-1.7((a))1i] 
In accepting this permit the Property Owner and Driller agree to abide by the following terms and conditions [N.J.A.C. 7:9D-1] 
In the event that this well is not constructed the well driller shall notify the Bureau of Water Systems and Well Permitting of the permit 
cancellation. Unless prior written approval is obtained from the Bureau of Water Systems and Well Permitting the Cancellation 
notification shall be submitted electronically through the New Jersey Department of Environmental Protection's Regulatory Services Portal 
Submit Well Permit Cancellation : by the expiration date of this permit.[N.J.A.C. 7:9D-1] 
In the event this well is abandoned, the Owner or Well driller shall assume full responsibility for having the well decommissioned in a 
manner satisfactory to the New Jersey Department of Environmental Protection in accordance with the provisions of N.J.A.C. 7:9D-1 et 
seq. [N.J.A.C. 7:9D-1] 
The granting of this permit shall not be construed in any way to affect the title or ownership of property, and shall not make the New 
Jersey Department of Environmental Protection or the State a party in any suit or question of ownership of property. [N.J.A.C. 7:9D-1] 
The issuance of this permit shall not be deemed to affect in any way action by the New Jersey Department of Environmental Protection on 
any future application. [N.J.A.C. 7:9D-1] 
This permit conveys no rights, either expressed, or implied to divert water. [N.J.A.C. 7:9D-1] 
This permit does not waive the obtaining of Federal or other State or local Government consent when necessary. This permit is not valid 
and no work shall be undertaken until such time as all other required approvals and permits have been obtained. [N.J.A.C. 7:9D-1] 
This permit is NONTRANSFERABLE [N.J.A.C. 7:9D] 
This well shall not be used for the supply of potable / drinking water. [N.J.A.C. 7:9D-1] 
 

DEVIATION INFORMATION 

Purpose:  

Unusual Conditions:  

Reason for Deviation:  

Proposed Well Construction  



PEIZOMETER CONSTRUCTION DIAGRAM

PROJECT NAME: Amtrak East Barracks

PROJECT NUMBER: 277710568

REMARKS: Rig: Geoprobe 54LT

DATE INSTALLED:  6/22/2015

DRILLING COMPANY: EMA

WELL ID:  PZ-1

GEOLOGIST: N.DellaFave

METHOD: GeoProbe

...... . ....... . ....... ........ . ....... ........ . ....... ........ . .

...... . ....... . ....... . ....... . ....... ........ . ....... ........ . ....... . ....... . ....... ........ . ....... ........ . ....... ........ . .

...... . ....... . ....... ........ . ....... . ....... . ....... ........ . . .

.

GROUND SURFACE

TOP OF BENTONITE    2.0 ft.

Flush Mount               

TOP OF SCREEN         4.0 ft.

SAND PACK

BOTTOM OF SCREEN   14 ft.

BOTTOM OF BORING   14 ft.

TYPE # 0

SCREEN

MATERIAL     PVC, Sch 40

LENGTH        10.0 ft.

SLOT             0.010 in.

DIAMETER    2 in.

BORING DIAMETER  7 in.

NOTE:  ALL DEPTHS ARE 
REFERENCED TO GROUND 
SURFACE

. .
.

.

.
.. . .

... ..
TOP OF SAND PACK     3.0 ft.

GROUT

NOT TO SCALE

WELL PERMIT NO. E201506901

RISER 

MATERIAL PVC, Sch 40

LENGTH        4.0 ft.

DIAMETER    2.0 in.



PEIZOMETER CONSTRUCTION DIAGRAM

PROJECT NAME: Amtrak East Barracks

PROJECT NUMBER: 277710568

REMARKS: Rig: Geoprobe 54LT

DATE INSTALLED:   6/23/17

DRILLING COMPANY: EMA

WELL ID:  PZ-2

GEOLOGIST: N.DellaFave

METHOD: GeoProbe

...... . ....... . ....... ........ . ....... ........ . ....... ........ . .

...... . ....... . ....... . ....... . ....... ........ . ....... ........ . ....... . ....... . ....... ........ . ....... ........ . ....... ........ . .

...... . ....... . ....... ........ . ....... . ....... . ....... ........ . . .

.

GROUND SURFACE

TOP OF BENTONITE    3.0 ft.

Flush Mount               

TOP OF SCREEN         5.0 ft.

SAND PACK

BOTTOM OF SCREEN   15 ft.

BOTTOM OF BORING   15 ft.

TYPE # 0

SCREEN

MATERIAL     PVC, Sch 40

LENGTH        10.0 ft.

SLOT             0.010 in.

DIAMETER    2 in.

BORING DIAMETER   7 in.

NOTE:  ALL DEPTHS ARE 
REFERENCED TO GROUND 
SURFACE

. .
.

.

.
.. . .

... ..
TOP OF SAND PACK     4.0 ft.

GROUT

NOT TO SCALE

WELL PERMIT NO. E201506902

RISER 

MATERIAL PVC, Sch 40

LENGTH        4.0 ft.

DIAMETER    2.0 in.



Monitoring Well Certification Form A - As-Built Certification Page 1 of 1 
Version 1.0  9/7/11 

New Jersey Department of Environmental Protection 
Site Remediation Program 

 MONITORING WELL CERTIFICATION FORM A - AS-BUILT 
 CERTIFICATION Date Stamp  

(For Department use only) 

SECTION A.  SITE NAME AND LOCATION 
Site Name:
List all AKAs:
Street Address:
Municipality: (Township, Borough or City)
County: Zip Code:
Program Interest (PI) Number(s): Case Tracking Number(s):

SECTION B.  WELL OWNER AND LOCATION 
1. Name of Well Owner 

2. Well Location (Street Address) 
3. Well Location (Municipal Block and Lot) Block#  Lot #  

SECTION C.  WELL LOCATION SPECIFICS 

1. Well Permit Number (This number must be permanently affixed to the well casing):.. ____________________________

2. Site Well Number as shown on application or plans): ................................................. ____________________________

3. Well Completion Date: ................................................................................................. ____________________________

4. Distance from Top of Casing (cap off) to ground surface (nearest 0.01’): .................. ____________________________

5. Total Depth of Well to the nearest ½ foot: ................................................................... ____________________________

6. Depth to Top of Screen (or top of open hole) from top of casing (nearest 0.01’):........ ____________________________

7. Screen Length (or length of open hole) in feet: ........................................................... ____________________________

8. Screen or Slot Size: ..................................................................................................... ____________________________

9. Screen or Slot Material: ............................................................................................... ____________________________

10. Casing Material (PVC, steel, or other – specify): ........................................................ ____________________________

11. Casing Diameter (inches): ........................................................................................... ____________________________

12. Static Water Level from top of casing at the time of installation (nearest 0.01’): ........ ____________________________

13. Yield (gallons per minute): ........................................................................................... ____________________________

14. Development Techinque (specify): .............................................................................. ____________________________

15. Length of Time well is developed/pumped or bailed (hours and minutes): ................. ____________________________

Amtrak East Barraks

North Cook Ave
City of Trenton

Mercer 08608

Amtrak F/K/A UNJRR & Co

25201 1

E2015056901

PZ-1

06/24/2015

40

4

14

10

PVC

PVC

2

5

2 GPM

Submersible Pump

1 Hour



Monitoring Well Certification Form A - As-Built Certification Page 1 of 1 
Version 1.0  9/7/11 

New Jersey Department of Environmental Protection 
Site Remediation Program 

 MONITORING WELL CERTIFICATION FORM A - AS-BUILT 
 CERTIFICATION Date Stamp  

(For Department use only) 

SECTION A.  SITE NAME AND LOCATION 
Site Name:
List all AKAs:
Street Address:
Municipality: (Township, Borough or City)
County: Zip Code:
Program Interest (PI) Number(s): Case Tracking Number(s):

SECTION B.  WELL OWNER AND LOCATION 
1. Name of Well Owner 

2. Well Location (Street Address) 
3. Well Location (Municipal Block and Lot) Block#  Lot #  

SECTION C.  WELL LOCATION SPECIFICS 

1. Well Permit Number (This number must be permanently affixed to the well casing):.. ____________________________

2. Site Well Number as shown on application or plans): ................................................. ____________________________

3. Well Completion Date: ................................................................................................. ____________________________

4. Distance from Top of Casing (cap off) to ground surface (nearest 0.01’): .................. ____________________________

5. Total Depth of Well to the nearest ½ foot: ................................................................... ____________________________

6. Depth to Top of Screen (or top of open hole) from top of casing (nearest 0.01’):........ ____________________________

7. Screen Length (or length of open hole) in feet: ........................................................... ____________________________

8. Screen or Slot Size: ..................................................................................................... ____________________________

9. Screen or Slot Material: ............................................................................................... ____________________________

10. Casing Material (PVC, steel, or other – specify): ........................................................ ____________________________

11. Casing Diameter (inches): ........................................................................................... ____________________________

12. Static Water Level from top of casing at the time of installation (nearest 0.01’): ........ ____________________________

13. Yield (gallons per minute): ........................................................................................... ____________________________

14. Development Techinque (specify): .............................................................................. ____________________________

15. Length of Time well is developed/pumped or bailed (hours and minutes): ................. ____________________________

Amtrak East Barraks

North Cook Avenue
City of Trenton

Mercer 08608

Amtrak F/K/A

25201 1

E201506902

PZ-2

6/24/2015

40

5

15

10

PVC

PVC

2

7

2 GPM

Submersible Pump

1 Hour







Service ID: 708247

 This document has not yet been reviewed and approved or denied by the NJ DEP.  Deficiencies in submittal

information or actual construction may result in denial.

WELL RECORD SUBMITTAL PDF

PROPERTY OWNER: Amtrak F/K/A UNJRR & Co

Organization: Amtrak F/K/A UNJRR & Co

Address: P.O Box 76654, Washington, District of Columbia 20002

WELL LOCATION: Amtrak East Barracks Rail Yard

Address: near N. Cook Avenue rail road tracks

County: Mercer Municipality: Trenton City Lot: 1 Block: 25201

Easting(X): 423961 Northing(Y): 507226 Coordinate System: NJ State Plane (NAD83) - USFEET

Method: Survey frm Benchmark Point of Reference: Well

GPS Manufacturer: Surveyor Name: James Heiser

GPS Model: Surveyor License #: 24gs04331100

Accuracy: 1 Accuracy units: Feet

WELL USE: Piezometer DATE WELL STARTED: 06/22/2015

Other Use(s): DATE WELL COMPLETED: 06/22/2015

WELL CONSTRUCTION

Permit Number Total Depth Drilled(ft): 14 Drilling Company:

E201506901 Finished Well Depth(ft): 14 Driller Name: Victor Mushinski

Local ID: PZ-1 Well was finished: Flush Mount License No.: 233858

blank row

Depth to Top

(ft.)

Depth to

Bottom (ft.)

Diameter

(inches) Material

Wgt./Rating/Screen Slot #

(lbs/sch no.)

Borehole(s) 0 14 7 N/A N/A

Casing(s) 0 4 2 PVC SCH 40

Screen(s) 4 14 2 PVC .010

blank row

Depth to Top

(ft.)

Depth to

Bottom (ft.)

Outer

Diameter (in)

Inner

Diameter (in)

Material

Bentonite (lbs.) Neat Cement (lbs.) Water (gal.)

Grout 0 3 7 2 10 90 4

Gravel Pack 3 14 7 2 Fill Pro # 1

Grouting Method: Gravity method Drilling Method: Hollow Stem Augers

Additional Information:

Attachments:

RECORD OF TEST Depth to Pump: ft. below land surface

Test Date: Pump Capacity: gpm



Static Water Level: 5 ft. below land surface Total Design Head: ft.

Pumping Water Level: ft. below land surface Pump Horsepower:

Water Level Measure Tool: tape If pump tested Discharge Rate: gpm

Pumping Equipment: Duration of Test: hours

Well Yield: gpm Date Boring Decommissioned:

PUMPING EQUIPMENT AND ADDITIONAL Well Development Period: .5 hours

INFORMATION Method of Development:

Installed: Protective Casing:  No

Installer's Name: Drilling Fluid:

Installer's Registration No.: Drill Rig: Geoprobe 7720

Pump Type: Health and Safety Plan:  No

GEOLOGIC LOG

Depth to Top Depth to Bottom Color USCS Additional Description

0 1 black

            GW - Well-graded

gravels and gravel-sand

mixtures, little or no fines

1 9 brown

            SM - Silty sands,

sand-silt mixtures

9 14 orange

            GM - Silty gravels,

gravel-sand-silt mixtures



Service ID: 708255

 This document has not yet been reviewed and approved or denied by the NJ DEP.  Deficiencies in submittal

information or actual construction may result in denial.

WELL RECORD SUBMITTAL PDF

PROPERTY OWNER: Amtrak F/K/A UNJRR & Co

Organization: Amtrak F/K/A UNJRR & Co

Address: P.O. Box 76654, Washington, District of Columbia 20002

WELL LOCATION: Amtrak East Barracks Rail Yard

Address: near N. Cook Avenue rail road tracks

County: Mercer Municipality: Trenton City Lot: 2 Block: 25301

Easting(X): 424100 Northing(Y): 507413 Coordinate System: NJ State Plane (NAD83) - USFEET

Method: Survey frm Benchmark Point of Reference: Well

GPS Manufacturer: Surveyor Name: James Heiser

GPS Model: Surveyor License #: 24gs04331100

Accuracy: 1 Accuracy units: Feet

WELL USE: Piezometer DATE WELL STARTED: 06/23/2015

Other Use(s): DATE WELL COMPLETED: 06/23/2015

WELL CONSTRUCTION

Permit Number Total Depth Drilled(ft): 15 Drilling Company:

E201506902 Finished Well Depth(ft): 15 Driller Name: Victor Mushinski

Local ID: PZ-2 Well was finished: Flush Mount License No.: 233858

blank row

Depth to Top

(ft.)

Depth to

Bottom (ft.)

Diameter

(inches) Material

Wgt./Rating/Screen Slot #

(lbs/sch no.)

Borehole(s) 0 15 7 N/A N/A

Casing(s) 0 5 2 PVC SCH 40

Screen(s) 5 15 2 pvc .010

blank row

Depth to Top

(ft.)

Depth to

Bottom (ft.)

Outer

Diameter (in)

Inner

Diameter (in)

Material

Bentonite (lbs.) Neat Cement (lbs.) Water (gal.)

Grout 0 4 7 2 10 90 4

Gravel Pack 4 15 7 2 Fill pro # 1

Grouting Method: Gravity method Drilling Method: Hollow Stem Augers

Additional Information:

Attachments:

RECORD OF TEST Depth to Pump: ft. below land surface

Test Date: Pump Capacity: gpm



Static Water Level: 6.5 ft. below land surface Total Design Head: ft.

Pumping Water Level: ft. below land surface Pump Horsepower:

Water Level Measure Tool: Tape If pump tested Discharge Rate: gpm

Pumping Equipment: Duration of Test: hours

Well Yield: gpm Date Boring Decommissioned:

PUMPING EQUIPMENT AND ADDITIONAL Well Development Period: .5 hours

INFORMATION Method of Development:

Installed: Protective Casing:  No

Installer's Name: Drilling Fluid:

Installer's Registration No.: Drill Rig: Geoprobe 7720

Pump Type: Health and Safety Plan:  No

GEOLOGIC LOG

Depth to Top Depth to Bottom Color USCS Additional Description

0 3 Black

            GM - Silty gravels,

gravel-sand-silt mixtures

3 5 Brown

            SM - Silty sands,

sand-silt mixtures

5 15 Orange

            GM - Silty gravels,

gravel-sand-silt mixtures



Service ID: 708268

 This document has not yet been reviewed and approved or denied by the NJ DEP.  Deficiencies in submittal

information or actual construction may result in denial.

WELL DECOMMISSIONING SUBMITTAL PDF

PROPERTY OWNER: Amtrak F/K/A UNJRR&CO Amtrak F/K/A UNJRR&CO

Organization: Amtrak F/K/A UNJRR&CO

Address: PO Box 76654, Washington, District of Columbia 20002

WELL LOCATION: Amtrak East Barracks Rail Yard

Well Location Description: 124 ft north of cook ave 482 ft northwest of east state street

Address: near N. Cook Avenue rail road tracks

County: Mercer Municipality: Trenton City Lot: 2 Block: 25301

Easting(X): 424100 Northing(Y): 507413 Coordinate System: NJ State Plane (NAD83) - USFEET

Method: Survey frm Benchmark Point of Reference: Well

GPS Manufacturer: Surveyor Name:

GPS Model: Surveyor License #:

Accuracy: 1 Accuracy units: Feet

WELL USE: Monitoring DATE WELL

Other Use(s): DECOMMISSIONED: 03/16/2017

Reason for Decommissioning: No longer in use

Was a New Well Drilled? No New Well Permit Number:

WELL DECOMMISSIONING INFORMATION

Permit Number: E201506902

Local ID: PZ-2 Drilling Company:

ENVIRONMENTAL MANAGEMENT

ASSOC

Finished Well Depth (ft.): 15 Address:

5303 Rt. 33/34, Farmingdale (Monmouth),

New Jersey 07727

Formation Type: Unconsolidated Driller Name and Lic.: Victor Mushinski, 233858

Well Search Completed? No

blank row

Depth to Top

(ft.)

Depth to

Bottom (ft.)

Diameter

(inches) Material

Wgt./Rating/Screen Slot #

(lbs/sch no.)

Borehole(s) N/A N/A

Casing(s) 0 5 2 PVC SCH 40

Screen(s) 5 15 2 PVC .010

MATERIALS USED

Depth to Top

(ft.)

Depth to

Bottom (ft.)

Outer

Diameter (in)

Inner

Diameter (in)

Material

Bentonite (lbs.) Neat Cement (lbs.) Water (gal.)

Grout 0 15 2 0 0 100 5.5



Gravel Pack

Grouting Method:

ADDITIONAL INFORMATION

Obstructions: No Authorization Official:

Obstruction Type: Authorization Number:

Alternative Decomm. Method? No Authorization Date:

Method Used:

ATTACHMENTS:



Service ID: 708261

 This document has not yet been reviewed and approved or denied by the NJ DEP.  Deficiencies in submittal

information or actual construction may result in denial.

WELL DECOMMISSIONING SUBMITTAL PDF

PROPERTY OWNER: Amtrak F/K/A UNJRR & Co Amtrak F/K/A UNJRR & Co

Organization: Amtrak F/K/A UNJRR & Co

Address: PO Box 76654, Washington, District of Columbia 20002

WELL LOCATION: Amtrak East Barracks Rail Yard

Well Location Description: 125 ft west of n cook ave 405 ft north of e. state street

Address: near N. Cook Avenue rail road tracks

County: Mercer Municipality: Trenton City Lot: 1 Block: 25201

Easting(X): 423961 Northing(Y): 507226 Coordinate System: NJ State Plane (NAD83) - USFEET

Method: Survey frm Benchmark Point of Reference: Well

GPS Manufacturer: Surveyor Name:

GPS Model: Surveyor License #:

Accuracy: 1 Accuracy units: Feet

WELL USE: Monitoring DATE WELL

Other Use(s): DECOMMISSIONED: 03/16/2017

Reason for Decommissioning: No longer in use

Was a New Well Drilled? No New Well Permit Number:

WELL DECOMMISSIONING INFORMATION

Permit Number: E201506901

Local ID: PZ-1 Drilling Company:

ENVIRONMENTAL MANAGEMENT

ASSOC

Finished Well Depth (ft.): 14 Address:

5303 Rt. 33/34, Farmingdale (Monmouth),

New Jersey 07727

Formation Type: Unconsolidated Driller Name and Lic.: Victor Mushinski, 233858

Well Search Completed? No

blank row

Depth to Top

(ft.)

Depth to

Bottom (ft.)

Diameter

(inches) Material

Wgt./Rating/Screen Slot #

(lbs/sch no.)

Borehole(s) N/A N/A

Casing(s) 0 4 2 PVC SCH 40

Screen(s) 4 14 2 pvc .010

MATERIALS USED

Depth to Top

(ft.)

Depth to

Bottom (ft.)

Outer

Diameter (in)

Inner

Diameter (in)

Material

Bentonite (lbs.) Neat Cement (lbs.) Water (gal.)

Grout 0 14 2 0 0 100 5.5



Gravel Pack

Grouting Method:

ADDITIONAL INFORMATION

Obstructions: No Authorization Official:

Obstruction Type: Authorization Number:

Alternative Decomm. Method? No Authorization Date:

Method Used:

ATTACHMENTS:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

PZ-1

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Black cmf SAND, some cmf Gravel (fill)
45.1

Black and Brown cmf SAND, some cmf Gravel (fill)

25.0 Brown cmf SAND, some cmf Gravel (fill)
0

Brown mf SAND, little cmf Gravel, moist

Brown cmf SAND, little mf Gravel, moist
0 Orange cm SAND, trace mf Gravel, wet

0

0

0
Light Brown and Tan mf SAND, trace Silt, trace mf Gravel, dense, moist

0
Orange cmf SAND, little mf Gravel, wet

0

0

0

0
Orange mf SAND, moist

0
Orange cmf SAND, some cmf Gravel, wet

0 Light Brown and Tan SILT, trace Clay, trace f Gravel,  very dense, moist
EOB @ 15 ft bgs

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample - PZ-1-4.5-5.0
Approx. Water Level = 5.0' bgs

6

Sample - PZ-1-2.5-3.0

4

Sample - PZ-1-0.5-1.0

2 Sample - PZ-1-2.0-2.5

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

GROUND ELEVATION: 22JUN15

ENGINEER/GEOLOGIST: N. DellaFave 22JUN15

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

PZ-2

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Grass, roots, topsoil, organics
0 Black cmf SAND, little mf Gravel, trace c Gravel, coal ash (fill)

0

0 Brown cmf SAND, little cmf Gravel

0

0 Orange CLAY, trace Silt, trace f Gravel, very dense, moist

0 Light Grey SILT and CLAY, little mf Sand, moist

0

0 Orange cmf SAND, trace mf Gravel, trace Silt, dense, wet 

0
Orange and Brown cmf SAND, some Silt, little mf Gravel, trace c Gravel, very dense, wet

0

0

0

0

0

0

EOB @ 16 ft bgs Refusal

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

12

14

16

10

8

6 Sample PZ-2-6.0-6.5 @13:00
Approx. Water Level 6.5' bgs

4 Sample PZ-2-4.0-4.5 @12:53

2 Sample PZ-2-2.0-2.5 @12:45

Sample PZ-2-0.5-1.0 @12:27

GROUND ELEVATION: 22JUN15

ENGINEER/GEOLOGIST: N. DellaFave 22JUN15

DESCRIPTION

1

DE
PT

H 
(F

T.
)

REMARKS

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

15

12

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cmf SAND, trace cmf rounded Gravel, coal ash (fill)

Dark Brown cmf SAND, trace cm rounded Gravel (fill)

Light Brown SILT, trace c Sand, trace f Gravel, dense

Light Brown SILT and CLAY, trace coarse Sand, hard

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-1 COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N.DellaFave 24JUN15

1

DE
PT

H 
(F

T.
)

REMARKS

1 Foot of Ballast Above Sample

DESCRIPTION

Sample E-1-0.5-1.0  @09:00

2 Sample E-1-2.0-2.5 @ 0953
Geoprobe Begins 
Sample E-1-3.0-3.5 @09:55

4
Sample E-1-4.5-5.0 @10:00

6

EOB @ 5 ft bgs 

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

40

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cmf SAND, trace cmf Gravel, coal ash (fill)

Brown cmf SAND, trace cm rounded Gravel (fill)

Dark Brown cm SAND, trace f Sand, trace cm Gravel

Dark Brown cmf SAND, trace cmf Gravel, moist

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-2 COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N.DellaFave 24JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-2-0.5-1.0  @11:30
X-3-0.5-1.0

2 Sample E-2-2.0-2.5 @11:40

Sample E-2-3.0-3.5 @11:45

4 Sample E-2-4.0-4.5 @ 12:00

6

EOB @ 4.5 ft bgs

8

10

14

16

12



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cmf SAND, trace mf Gravel (fill)

Brown cmf SAND, trace cmf Gravel 

Dark Brown mf SAND, trace mf Gravel
Brown cm SAND, trace cmf Gravel

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-3 COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N.DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKS

1 Foot of Ballast Above Sample

DESCRIPTION

Sample E-3-0.5-1.0  @11:08

2 Sample E-3-2.0-2.5 @11:15

Sample E-3-3.0-3.5

4
Sample E-3-4.5-5.0

6

EOB @ 5 ft bgs 

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-4

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

30.5

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Dark Brown cmf SAND, little cm rounded Gravel

Brown cm SAND, little cmf Gravel, trace f Sand

Brown cmf SAND, trace cmf Gravel

Light Brown cm SAND, trace cmf Gravel, moist

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N. DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKS

1.5 Foot of Ballast above Sample

DESCRIPTION

Sample E-4-0.5-1.0 

2 Sample E-4-2.0-2.5 @09:45

Sample E-4-3.0-3.5 @09:52

4
Sample E-4-4.5-5.0 @10:10 
X-1-4.5-5.0

6

EOB @ 5 ft bgs

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-5

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Brown cmf SAND, little mf Gravel, trace c Gravel (fill)

Dark Brown cmf SAND, little cmf Gravel, moist

Dark Brown cmf SAND, trace mf Gravel, coal ash (fill)

Brown cmf SAND, trace cmf Gravel, moist 

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 22JUN15

ENGINEER/GEOLOGIST: N. DellaFave 22JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-5-0.5-1.0 

2 Sample E-5-2.0-2.5 @13:36

Sample E-5-3.0-3.5 @13:55

4
Sample E-5-4.5-5.05 @14:15

6

EOB @ 5 ft bgs 

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-6

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cm SAND, little cmf Gravel, coal ash (fill)

Brown cmf SAND, little cm rounded Gravel

Dark Brown cm SAND, trace c Gravel, wet

Light Brown cm SAND, little mf Gravel, wet

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N. DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKS

1 Foot of Ballast above Sample

DESCRIPTION

Sample E-6-0.5-1.0 @08:25

2 Sample E-6-2.0-2.5 
Geoprobe Begins
Sample E-6-3.0-3.5 @08:48

4
Sample E-6-4.5-5.0 @08:43

6

EOB @ 5 ft bgs 

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-7

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Dark Grey cm SAND, trace cmf Gravel 

Light Brown cmf SAND, little m Gravel, trace c Gravel

Brown cm SAND, trace f Sand, trace cmf rounded Gravel

Brown SILT, trace Clay, trace m Gravel, moist 

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N. DellaFave 24JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-7-0.5-1.0 @ 1255

2 Sample E-7-2.0-2.5 @1303

Sample E-7-3.0-3.5 @ 1322

4
Sample E-7-4.5-5.0 @13:27

6

EOB @ 5 ft bgs

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-8

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cmf SAND,  trace mf Gravel, coal ash (fill)

Brown cmf SAND, trace cm Gravel (fill)

Black and Brown cm trace f SAND, trace c Gravel, moist (fill)

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N. DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-8-0.5-1.0 @ 0905

2 Sample E-8-2.0-2.5 @ 0907

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-9

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cm SAND, little cmf Gravel, coal ash (fill)

Brown cmf SAND, little cm Gravel, trace f Gravel, moist 

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N. DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-9-0.5-1.0 @ 0800

2 Sample E-9-2.0-2.5 @ 0805

4

EOB @ 2.5 ft bgs

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-10

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-10-0.5-1.0 @13:32

PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N. DellaFave 24JUN15

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black cmf SAND, little m Gravel, coal ash (fill)

2 Sample E-10-2.0-2.5 @13:37

Brown to Dark Brown cmf SAND, trace cm rounded Gravel

4

EOB @ 2.5 ft bgs

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-11

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cmf SAND, trace m Gravel, coal ash (fill)

Brown to Light Brown cm SAND, trace cmf Gravel

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N. DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-11-0.5-1.0 @10:25

2 Sample E-11-2.0-2.5 @10:32

4

EOB @ 2.5 ft bgs

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-12

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Brown cmf SAND, trace cmf Gravel

Dark Brown cmf SAND, trace cmf rounded Gravel

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N. DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-12-0.5-1.0 @10:44

2 Sample E-12-2.0-2.5 @10:53

4

EOB @ 2.5 ft bgs

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-13

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Brown cmf SAND, little cmf Gravel, organics, plastic (fill)

Brown SILT, and SAND, trace Clay, trace mf Gravel (fill)

Black cmf SAND, trace mf Gravel, coal ash, cinder (fill)

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 25JUN15

ENGINEER/GEOLOGIST: N. DellaFave 25JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-13-0.5-1.0 @08:00

2 Sample E-13-2.0-2.5 @08:20

4

EOB @ 2.5 ft bgs

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cmf SAND, trace mf Gravel (fill)

Dark Brown to Brown cmf SAND, little cmf Gravel, moist

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-14 COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N. DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKS

1 Foot of Ballast Above Sample

DESCRIPTION

Sample E-14-0.5-1.0 @11:55

2 Sample E-14-2.0-2.5 @12:00

4

EOB @ 2.5 ft bgs

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-15

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cmf SAND, trace cmf Gravel, coal ash (fill)

Light Brown cmf SAND, trace m Gravel
Dark Brown and Brown cmf SAND, trace Silt, trace cmf rounded Gravel, wet 

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N. DellaFave 24JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-15-0.5-1.0 @12:00

2
Sample E-15-2.0-2.5 @12:12

4

EOB @ 2.5 ft bgs

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

E-16

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Dark Brown cmf SAND, some cmf Gravel, moist

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 22JUN15

ENGINEER/GEOLOGIST: N. DellaFave 22JUN15

1

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Sample E-16-0.5-1.0 @11:40

2 Sample E-16-2.0-2.5 @11:50

4

EOB @ 2.5 ft bgs

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Black cmf SAND, trace cmf Gravel, coal ash (fill)

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-17 COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N. DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKS

2 Foot of Ballast Above Sample

DESCRIPTION

Sample E-17-0.5-1.0 @13:15

2 Sample E-17-2.0-2.5 @13:20

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

DESCRIPTION

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-18 COORDINATES:

GROUND ELEVATION: 23JUN15

ENGINEER/GEOLOGIST: N. DellaFave 23JUN15

1

DE
PT

H 
(F

T.
)

REMARKS

2 Foot of Ballast Above SampleBlack cm SAND, trace cm Gravel (fill)
Sample E-18-0.5-1.0 

2 Sample E-18-2.0-2.5 Brown cmf SAND, trace cmf Gravel
X-2-2.0-2.5

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-19-0.5-1.0 @11:13

PROJECT NUMBER: 277710568

BORING NUMBER: E-19 COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N. DellaFave 24JUN15

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Black cmf SAND, trace cmf Gravel, coal ash (fill)

2 Sample E-19-2.0-2.5 @11:16

Brown cmf SAND, little cmf rounded Gravel

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-20-0.5-1.0 @10:30

PROJECT NUMBER: 277710568

BORING NUMBER: E-20 COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N. DellaFave 24JUN15

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Black cmf SAND, trace cm Gravel, coal ash (fill)

2 Sample E-20-2.0-2.5 @10:40Brown cm SAND, little mf Gravel, pea gravel (fill)

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-21-0.5-1.0 @08:47

PROJECT NUMBER: 277710568

BORING NUMBER: E-21 COORDINATES:

GROUND ELEVATION: 25JUN15

ENGINEER/GEOLOGIST: N. DellaFave 25JUN15

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Black cmf SAND, little cmf Gravel, organics (fill)

2 Sample E-21-2.0-2.5 @09:20

Black and Dark Brown cmf SAND, coal Ash, large ballast (fill)

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-22-0.5-1.0 @10:14

PROJECT NUMBER: 277710568

BORING NUMBER: E-22 COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N. DellaFave 24JUN15

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Black cmf SAND, trace cmf Gravel, coal ash (fill)

2 Sample E-22-2.0-2.5 @10:20

Dark Brown cmf SAND, little cmf rounded Gravel (fill)

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-23-0.5-1.0 @09:30

PROJECT NUMBER: 277710568

BORING NUMBER: E-23 COORDINATES:

GROUND ELEVATION: 25JUN15

ENGINEER/GEOLOGIST: N. DellaFave 25JUN15

DE
PT

H 
(F

T.
)

REMARKS

Ballast

DESCRIPTION

Black and Dark Brown cmf SAND, little cm Gravel (fill)

2 Sample E-23-2.0-2.5 @10:00

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-24-0.5-1.0 @10:15

PROJECT NUMBER: 277710568

BORING NUMBER: E-24 COORDINATES:

GROUND ELEVATION: 25JUN15

ENGINEER/GEOLOGIST: N. DellaFave 25JUN15

DE
PT

H 
(F

T.
)

REMARKS

 Ballast

DESCRIPTION

Black cmf SAND, trace mf Gravel, organics, coal ash (fill)

2 Sample E-24-2.0-2.5 @11:00

Dark Brown to Black cmf SAND, some cm Gravel (fill)

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-25-0.5-1.0 @11:05

PROJECT NUMBER: 277710568

BORING NUMBER: E-25 COORDINATES:

GROUND ELEVATION: 25JUN15

ENGINEER/GEOLOGIST: N. DellaFave 25JUN15

DE
PT

H 
(F

T.
)

REMARKS

BallastBlack cmf SAND, some cmf Gravel, trace Silt (fill)

DESCRIPTION

2 Sample E-25-2.0-2.5 @11:25

4

EOB @ 2.5 ft bgs

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-26-0.5-1.0 @11:35
X-4-0.5-1.0

PROJECT NUMBER: 277710568

BORING NUMBER: E-26 COORDINATES:

GROUND ELEVATION: 25JUN15

ENGINEER/GEOLOGIST: N. DellaFave 25JUN15

DE
PT

H 
(F

T.
)

REMARKS

Black and Dark Brown cmf SAND, some mf Gravel, trace Silt (fill)

DESCRIPTION

2 Sample E-267-2.0-2.5 @12:15

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-27-0.5-1.0 @08:43

PROJECT NUMBER: 277710568

BORING NUMBER: E-27 COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N. DellaFave 24JUN15

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Black cmf SAND, trace mf Gravel, coal ash (fill)

2 Sample E-27-2.0-2.5 @08:48

Brown cmf SAND, trace cmf rounded Gravel

Dark Brown cmf SAND, trace cm rounded Gravel

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-28 COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N. DellaFave 24JUN15

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black cmf SAND, trace cmf Gravel (fill)
Sample E-28-0.5-1.0 @08:35

2
Black and Dark Brown cmf SAND, little cmf rounded Gravel (fill)

Sample E-28-2.0-2.5 @08:38
EOB @ 2.5 ft bgs 

4

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/DATE: N/A DATE STARTED:

Depth: N/A Date/DATE: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG

1

Sample E-29-0.5-1.0 @08:12

PROJECT NUMBER: 277710568

BORING NUMBER: E-29 COORDINATES:

GROUND ELEVATION: 24JUN15

ENGINEER/GEOLOGIST: N. DellaFave 24JUN15

DE
PT

H 
(F

T.
)

REMARKSDESCRIPTION

Black cmf SAND, trace f Gravel, coal ash (fill)

2 Sample E-29-2.0-2.5 @08:25Brown cmf SAND, trace cm Gravel 

4

EOB @ 2.5 ft bgs 

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Brown and Dark Brown cmf SAND, trace Silt, trace cm Gravel, moist, medium dense
0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: COORDINATES:

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

2

Sample E-30-3.0-3.5 @09:53

4

Brown and Dark brown cmf SAND, some Silt, trace mf Gravel, moist, dense 

Sample E-30-4.5-5.0 @10:15
EOB @ 5 ft bgs 

6

Light Brown SILT, trace Clay, trace f Gravel

8

10

E-30

14

16

12



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Ballast, Grey cm GRAVEL, trace mf Sand, loose, dry (fill)
0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-31-4.5-5.0 @10:30
EOB @ 5 ft bgs 

6

Light Brown SILT, trace Clay, trace f Gravel

Sample E-31-3.0-3.5 @10:16

4

Brown SILT, some f Sand, trace f Gravel, dense, moist

5'Fabric/Matting @ 0.5'

2 Brown and Black cmf SAND, little Silt, trace f Gravel, medium loose, moist (fill)

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-31 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Ballast - Grey, cm subangular GRAVEL, loose (fill)
0

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Sample E-32-4.5-5.0 @08:55

14

16

12

10

8

Sample E-32-5.5-6.0 @08:58
6 EOB @ 6 ft bgs 

Sample E-32-3.0-3.5 @08:53

4

Brown cmf SAND, some Silt, trace mf subrounded Gravel, fining downward, medium loose, 
moist

Sample E-32-0.5-1.0 @08:35

2 Sample E-32-2.0-2.5 @08:41

Dark brown to black cmf SAND, some cm subrounded Gravel, little Silt, medium loose, moist 

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-32 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Ballast - Grey, cm subangular GRAVEL, loose (fill)
0

0

0

0
0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-33-4.5-5.0 @13:58

6
Sample E-33-5.5-6.0 @13:58

EOB @ 6 ft bgs 
Brown cmf SAND, little mf subrounded Gravel, trace Silt, loose, moist

Sample E-33-3.0-3.5 @13:56

4

Sample E-33-0.5-1.0 @13:20

2 Sample E-33-2.0-2.5 @13:45

Black to Dark Brown cmf SAND, some cmf subrounded Gravel, trace Silt, dense, moist (fill)

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Fabric @0.25'

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-33 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Ballast- Grey cm subangular GRAVEL, some mf Sand, loose, dry (fill)
0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-34-4.5-5.0 @12:05
EOB @ 5 ft bgs 

6

Sample E-34-3.0-3.5 @12:04

4 Brown cmf Sand, some cmf Gravel, trace Silt, medium dense, moist

Mat/Fabric @ 1.0'

2 Dark brown to Brown cmf Sand, some Silt, trace mf Gravel, loose to medium loose, moist

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-34 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Brown cmf SAND, trace cmf Gravel, organics (Fill)
0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

6

EOB @ 2.5 ft bgs Refusal, Attempted 4 Times 

4

Sample E-35-0.5-1.0 @13:05
X-3-0.5-1.0

2 Sample E-35-2.0-2.5 @13:55
Light brown mf SAND, trace m Gravel

12OCT16

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-35 COORDINATES:

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Black cmf Sand, trace cmf Gravel, roots, organics (topsoil)
0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Sample E-36-0.5-1.0 @14:15

Sample E-36-2.0-2.5 @15:12

14

16

10

12

8

6

EOB @ 2.5 ft bgs 

4

2

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black cmf Sand, trace cmf Gravel, brick, railroad spike (fill)

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 10OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-36 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0 Light Brown f SAND, trace angular Gravel, roots (fill)

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

8

10

EOB @ 1.0 ft bgs 

4

2

6

Sample E-37-0.5-1.0 @ 09:55

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black cmf Sand, trace cmf Gravel, roots, organics (topsoil)

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 10OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-37 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

Brown cmf SAND, little Silt, trace f subrounded gravel, medium loose, moist
0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-38-4.5-5.0 @09:58
EOB @ 5 ft bgs 

6

4

Sample E-38-0.5-1.0 @09:37

2 Sample E-38-2.0-2.5 @09:43

Dark Brown to black, cmf SAND, some cmf subangular Gravel, trace Silt,  Gravel content 
increasing downward, medium loose, dry (fill)

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Ballast- Grey, cmf GRAVEL, trace f Sand, loose, dry (fill)

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-38 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-39-4.5-5.0 @13:25
EOB @ 5 ft bgs 

6

Brown Silt, some f Sand, trace f Gravel, medium dense dry 
4

Brown f SAND, some Silt, trace mf Gravel, medium dense, moist

2

Dark Brown and Black cmf SAND, some cmf Gravel, little Silt, medium loose, moist (fill)

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Mat/Fabric @ 0.5Ballast- Grey cmf GRAVEL, some mf Sand, loose, dry (fill)

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-39 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-40-4.5-5.0 @11:15
EOB @ 5 ft bgs 

6

Brown cmf SAND, little f Gravel, trace Silt 
4

Mat/ Fabric @ 1.0'

2 Brown cmf SAND, some f Gravel, little m Gravel, trace Silt, loose, moist 

Black-Dark Brown cmf SAND, little Silt, little mf subrounded Gravel, medium loose, moist (fill)

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Ballast-Grey cm rounded to angular GRAVEL loose, dry (fill)

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-40 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

0 Brownish Grey CLAY, trace Silt

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Sample E-41-5.0-5.5 @09:25

14

16

12

10

8

EOB @ 5.5 ft bgs 
6

X-2-2.0-2.5
Geoprobe @ 3.0'

4 Sample E-41-4.0-4.5 @09:22
Brown cm SAND, trace f Sand

Sample E-41-0.5-1.0 @08:57

2 Sample E-41-2.0-2.5 @09:13Light brown cm SAND

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black and brown cmf SAND, little mf Gravel, coal ash (fill)

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-41 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-42-4.0-4.5 @09:48

6

EOB @ 5 ft bgs 

4

Sample E-42-3.0-3.5 @09:15

Brown mf SAND, trace fine Gravel

Sample E-42-0.5-1.0 @08:30

2 Sample E-42-2.0-2.5 @08:55

Black and Grey cmf SAND, some mf Gravel, trace organics, ballast, brick, coal ash (fill)

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black cmf SAND, trace cmf Gravel, roots, organics (topsoil)

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 10OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-42 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-43-4.5-5.0 @09:50
EOB @ 5 ft bgs 

6

Sample E-43-3.0-3.5 @09:02

4
Geoprobe @ 3.5'

Brown to Light Brown cm SAND, trace m rounded Gravel

Sample E-43-0.5-1.0 @08:50

2 Sample E-43-2.0-2.5 @08:55
Brown cmf SAND, some cm rounded Gravel

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black cmf SAND, some cm Gravel (fill)

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-43 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-44-4.5.5.0 @1008 on 10/12
EOB @ 5 ft bgs 

6

Sample E-44-3.0-3.5 @1330

4
geoprobe

red brick fragments @ 3' (fill)

Dark brown and black cmf SAND, trace f subangular Gravel, cinder, ash, moist (fill)

Sample E-44-0.5-1.0 @13:00

2 Sample E-44-2.0-2.5 @13:14
Light brown mf SAND, trace f Gravel (fill)

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black and dark brown cmf SAND, organics, ballast, mf Gravel (fill)

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-44 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger /Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Brown to Dark Brown mf SAND, little cmf subangular Gravel, roots, organics, loose, dry (fill)
0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

Sample E-45-4.5-5.0 @11:45
EOB @ 5 ft bgs 

6

Sample E-45-3.0-3.5 @11:40

4
geoprobe

Grades to Light Brown

Sample E-45-0.5-1.0 @11:10

2 Sample E-45-2.0-2.5 @11:28

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-45 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8
 

Sample E-46-4.0-4.5 @12:15
EOB @ 5 ft bgs 

6

Sample E-46-3.0-3.5 @12:12

4
geoprobeBrown SILT and f SAND

Brown cmf SAND, little cm Gravel, trace Silt, loose, moist

Sample E-46-0.5-1.0 @11:50

2 Sample E-46-2.0-2.5 @12:00

Grades to Light Brown

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black cmf SAND, some Silt, some mf subrounded Gravel, organics, medium loose, moist (fill)

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-46 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

6

4

Brown f SAND, trace f Gravel, roots, dry Sample E-47-0.5-1.0 @15:00
EOB @ 1.0 ft bgs

2

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black cmf SAND, organics, roots, leaves

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 10OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-47 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

6

4

Light Brown f SAND, trace f Gravel, roots, dry Sample E-48-0.5-1.0 @12:14
EOB @ 1.0 ft bgs

2

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Dark Brown cmf SAND, roots organics, roots, leaves (topsoil)

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-48 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

6

Black cmf SAND,roots organics, roots, leaves (topsoil)

2

Sample E-49-0.5-1.0 @10:05
EOB @ 1.0 ft bgs

4

10OCT16

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Light brown f SAND, trace f Gravel, roots

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-49 COORDINATES:

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0
Brown mf SAND, trace f Gravel

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Sample E-50-0.5-1.0 @12:00
X-1-0.5-1.0   10/10/16

14

16

12

10

8

6

Black cmf SAND, organics (topsoil)

EOB @ 5.0 ft bgs

2
Ballast Refusal, restarted on 10/12/16
Sample E-50-2.0.-2.5 @12:35

4 Sample E-50-4.5-5.0 @10:28
10/12/2016

12OCT16

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

10/12/2016

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-50 COORDINATES:

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0 Sample E-51-4.5-5.0 @10:35

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

8

EOB @ 5.0 ft bgs

6

Sample E-51-3.0.-3.5 @10:55

4

Brown SILT, trace mf Sand, trace f subangular Gravel, dense, moist

Sample E-51-0.5-1.0 @10:20

2 Sample E-51-2.0.-2.5 @10:30
Light Brown mf SAND, trace Gravel

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Dark Grey GRAVEL and cmf SAND (fill)

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 10OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-51 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger
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4

Sample E-52-0.5-1.0 @13:55
EOB @ 1.0 ft bgs

2

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black mf SAND, trace f Gravel, organics (topsoil)

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 10OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-52 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger
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6

4

Sample E-53-0.5-1.0 @12:18
EOB @ 1.0 ft bgs

2

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black mf SAND, trace f Gravel, organics (topsoil)

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-53 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Sample E-54-0.5-1.0 @07:50
Ballast

Black cmf SAND, trace f Gravel, organics (topsoil)

Dark Brown cmf SAND, some c Gravel, small pieces of glass (fill)

14

16
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10

8

6

4

Sample E-54-2.0-2.5 @08:05
EOB @ 2.5 ft bgs

2

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 10OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-54 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

EOB @ 5.0 ft bgs

14
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8

6

Sample E-55-4.5-5.0 @10:08

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Gray cm angular GRAVEL, dry, loose (fill) Ballast

Geoprobe @ 3.5'

4

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

Black to Dark Brown cmf SAND, some subangular Gravel, loose, moist (fill) Black Mat @ 0.5'

2

1

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-55 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

Light Brown cm SAND, trace f rounded Gravel, moist

8

EOB @ 6.5 ft bgs

6 Sample E-56-6.0-6.5 @12:38

2

geoprobe
Sample E-56-3.0-3.5 @12:35Light Brown cmf SAND, little rounded Gravel, trace Silt

4

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Air Knifed to 3.0 ft bgs18" of Ballast

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-56 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger/Geoprobe PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

14

16

12

10

EOB @ 6.5 ft bgs

8

6 Sample E-57-6.0-6.5 @13:05Light Brown cmf SAND, trace mf Gravel, moist

Sample E-57-4.0-4.5 @13:004
geoprobeBrown cmf SAND, trace mf Gravel

2

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Air Knifed to 3.5 ft bgs18" of Ballast

GROUND ELEVATION: 11OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-57 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

Sample E-58-0.5-1.0 @13:00

14

16

12

10

8

6

4

X-04-0.5-1.0

2 EOB @ 1.5 ft bgs Refusal 

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Brown cmf SAND, organic, roots, loose, dry 

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-58 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger
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4

Sample E-59-0.5-1.0 @10:20
X-05-0.5-1.0

2
EOB @ 1.5 ft bgs Refusal

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Brown cmf SAND, organic, roots, loose, dry 

GROUND ELEVATION: 12OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-59 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A DATE STARTED:

Depth: N/A Date/Time: N/A DATE COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger
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Sample E-60-0.5-1.0 @14:08
EOB @ 1.0 ft bgs

2

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Black cmf SAND, trace m Gravel, glass (fill)

GROUND ELEVATION: 10OCT16

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 10OCT16

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-60 COORDINATES:



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-61 16-Mar-17COORDINATES: DATE: 

N. DellaFave, S. Rittinger 11:50

GROUND ELEVATION: 11:30

ENGINEER/GEOLOGIST:

Dark brown cmf SAND and SILT, some mf subrounded Gravel, trace c Gravel, organics, 
medium loose, moist

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

4

Sample E-61-2.0-2.5 @11:45
EOB @ 2.5' ft bgs

2

6

12

8

10

Sample E-61-0.5-1.0 @11:40

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

Brown mf SAND and SILT, some mf subrounded Gravel, organics, medium loose, moist
0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-62 COORDINATES: DATE: 16-Mar-17

Sample E-62-0.5-1.0 @11:50

GROUND ELEVATION: 11:49

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11:56

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

2 Sample E-62-2.0-2.5 @11:55
EOB @ 2.5' ft bgs
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PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-63 COORDINATES: DATE: 16-Mar-17

Sample E-63-0.5-1.0 @11:20
Dark brown mf SAND and SILT, some mf subrounded Gravel, organics, medium loose, moist

GROUND ELEVATION: 11:19

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11:32

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

2 Sample E-63-2.0-2.5 @11:30
EOB @ 2.5' ft bgs
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PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-64 COORDINATES: DATE: 16-Mar-17

Sample E-64-0.5-1.0 @12:00

GROUND ELEVATION: 11:58

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12:07

Brown mf SAND, little Silt, some mf subrounded Gravel, trace subrounded Gravel, medium 
loose, moist

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

2 Sample E-64-2.0-2.5 @12:05
EOB @ 2.5' ft bgs
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PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-65 COORDINATES: DATE: 16-Mar-17

GROUND ELEVATION: 12:08

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12:17

2 Sample E-65-2.0-2.5 @12:15

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

Brown mf SAND and SILT, some mf subrounded Gravel, trace subrounded Gravel, medium 
loose, moist Sample E-65-0.5-1.0 @12:09

1

EOB @ 2.5' ft bgs
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PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-66 COORDINATES: DATE: 16-Mar-17

Sample E-66-0.5-1.0 @12:06
Black mf SAND, little Silt, little mf Gravel, trace c Gravel, organics, medium loose, moist 

GROUND ELEVATION: 12:05

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12:09

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

2 Sample E-66-2.0-2.5 @12:07
EOB @ 2.5' ft bgs
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PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-67 COORDINATES: DATE: 16-Mar-17

Sample E-67-0.5-1.0 @11:00
Brown cmf SAND and SILT, some mf subrounded Gravel, organics, loose, moist

GROUND ELEVATION: 10:58

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 11:12

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

2 Sample E-67-2.0-2.5 @11:10
EOB @ 2.5' ft bgs
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PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-68 COORDINATES: DATE: 16-Mar-17

Sample E-68-0.5-1.0 @12:24
Dark Brown mf SAND. and SILT, some cmf subrounded Gravel, organics, loose, moist

GROUND ELEVATION: 12:22

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12:30

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

X-01-031617

2 Sample E-68-2.0-2.5 @12:28
EOB @ 2.5' ft bgs
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PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-69 COORDINATES: DATE: 16-Mar-17

Sample E-69-0.5-1.0 @12:33
Brown mf SAND, and SILT, little mf subrounded Gravel, organics, loose, moist

GROUND ELEVATION: 12:31

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12:42

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

2 Sample E-69-2.0-2.5 @12:40
EOB @ 2.5' ft bgs

4

6

8

10

12

14

16



PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-70 COORDINATES: DATE: 16-Mar-17

Sample E-70-0.5-1.0 @12:44
Brown mf SAND, and SILT, little mf subrounded Gravel, organics, loose, moist

GROUND ELEVATION: 12:43

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 12:49

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

2 Sample E-70-2.0-2.5 @12:47
EOB @ 2.5' ft bgs
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PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-71 COORDINATES: DATE: 16-Mar-17

Sample E-71-0.5-1.0 @13:00
Brown cmf SAND, and SILT, trace mf subrounded Gravel, organics, medium loose, moist

GROUND ELEVATION: 12:58

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 13:14

1

DE
PT

H 
(F

T.
)

DESCRIPTION REMARKS

X-02-031617

2 Sample E-71-2.0-2.5 @13:12

Grades to Light Brown

EOB @ 2.5' ft bgs
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PROJECT NAME: Amtrak, East Barracks, Trenton, Mercer County, New Jersey

GWL: Depth: N/A Date/Time: N/A TIME STARTED:

Depth: N/A Date/Time: N/A TIME COMPLETED:

SAMPLING  METHOD: Hand Auger PAGE: 1 OF

SA
MP

LE
 (F

T.
)

PI
D/

FI
D 

RE
AD

IN
GS

0

0

NOTES:
Soil sample was collected for chemical analysis. HA- Hand Auger

SOIL BORING LOG
PROJECT NUMBER: 277710568

BORING NUMBER: E-72 COORDINATES: DATE: 16-Mar-17

Sample E-72-0.5-1.0 @12:57

GROUND ELEVATION: 12:56

ENGINEER/GEOLOGIST: N. DellaFave, S. Rittinger 13:02

Light Brown cmf SAND, some mf subrounded Gravel, trace coarse subrounded Gravel, 
medium loose, organics, moist
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(F

T.
)

DESCRIPTION REMARKS

2 Sample E-72-2.0-2.5 @13:00
EOB @ 2.5' ft bgs
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1.0 PROBLEM DEFINITION 

This Quality Assurance Project Plan (QAPP) has been prepared by Amec Foster Wheeler 
Environment & Infrastructure, Inc. (Amec Foster Wheeler) to provide a description of the 
quality assurance (QA) procedures for sampling activities at the Amtrak East Barracks Rail 
Yard Site (Site) located at North Cook Avenue, Trenton, Mercer County, New Jersey. The 
investigation activities conducted at the Site will comply with both New Jersey Department 
of Environmental Protection (NJDEP) N.J.A.C 7.26E Technical Requirements for Site 
Remediation (TRSR) and the NJDEP Field Sampling Procedures Manual, August 2005, 
updated 2011 (FSPM). This work is also being performed in accordance with various 
NJDEP guidance documents that have been issued through the NJDEP Site Remediation 
Program including the following. 

• Analytical Laboratory Data Generation, Assessment and Usability Technical 
Guidance (NJDEP, 2014a) 

• Quality Assurance Project Plan Technical Guidance (NJDEP, 2014b) 

• Data of Known Quality Protocols Technical Guidance (NJDEP, 2014c) 

• Data Quality Assessment and Data Usability Evaluation Technical Guidance 
(NJDEP, 2014d) 

All work will be reviewed and approved by the Licensed Site Remediation Professional 
(LSRP) who was retained for this project. As of this date, an LSRP has not been retained. 

1.1 PROJECT DEFINITION 

This project includes remedial investigation (RI) activities to be conducted in order to comply 
with the NJDEP TRSR. The overall project goals and objectives are to provide delineation 
of polychlorinated biphenyls (PCBs) at the Site for completion of a remedial investigation 
report (RIR). 

The data to be collected during this project will be used to determine if PCBs have been 
delineated in soil, surface water and sediment. The data users include the technical 
reviewers who will determine if sufficient field data have been collected in order to complete 
the RI and prepare the RIR. 

1.2 BACKGROUND 

Previous investigation have been conducted at the Site by Roux Associates, Inc. (Roux) as 
reported in documents entitled Remedial Investigation Work Plan (RIWP), dated March 6, 
2002, and Draft Remedial Investigation Report, undated, for the New Jersey Transit East 
Barracks Rail Yard Site.  
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PCBs have been detected in soil at concentrations greater than the NJDEP Residential 
Direct Contact Soil Remediation Standard (RDCSRS) of 0.2 milligrams per kilogram 
(mg/kg), the NJDEP Non-Residential Direct Contact Soil Remediation Standard 
(NRDCSRS) of 1 mg/kg, the default Impact to Ground Water Soil Screening Level of 
0.2 mg/kg, and the US Environmental Protection Agency (USEPA) Toxic Substances 
Control Act (TSCA) high occupancy limit of 10 mg/kg (with cap and deed notice.) 

In addition, volatile organic compounds (VOCs), polynuclear aromatic hydrocarbons (PAH), 
several metals, and pesticides have been detected at concentration greater than their 
respective applicable NJDEP standards. 

Additional sampling is required to delineate PCBs, VOCs and pesticides in soil to NJDEP 
standards. PAH and metals will not be addressed during this project. 

1.2.1 Physical Setting 

The East Barracks Rail Yard is located in Trenton, Mercer County, New Jersey. A Site 
location map prepared from United States Geological Survey (USGS) 7 1/2 minute 
topographic quadrangles, Trenton West and Trenton East, New Jersey is included as Figure 
1. 

The Site covers approximately 3.5 acres. Facilities present at the Site include an active rail 
line operated by New Jersey Transit, an employee parking area, and two crew quarters 
trailers. 

A communications fiber optic line runs below ground parallel to the northeast corridor. 

The Site is located south of Assunpink Creek, which discharges to the Delaware River 
approximately two miles to the southwest of the Site. Topography at the Site is generally 
flat with the exception of the rail lines that are slightly elevated. Relief across the Site is 
approximately two feet. The entrance to the Site (North Cook Street) is down a moderately 
sloping hill. A slight depression is present parallel to the fence line along the western side 
of the railroad tracks. (Roux, 2002) 

1.2.2 Geology/Hydrogeology 

The surficial soils beneath and in the vicinity of the Site consist of the Galestown-Evesboro 
association according to the United States Department of Agriculture (USDA) Soil 
Conservation Service (SCS) in the report Soil Survey of Mercer County. Galestown-
Evesboro soils are characteristically deep, excessively drained, nearly level to gently 
sloping hills that are sandy throughout depth. (Roux, 2002) 

The Site is located in the northernmost section of the Atlantic Coastal Plain Province, 
approximately one mile south of the Fall Line. The Atlantic Coastal Plain is comprised of 
Cretaceous age unconsolidated or poorly consolidated layers of gravel, sand and clay. The 
Cretaceous formation present in Mercer County and at the Site is the Raritan, Magothy, and 
Merchantville Formations. These formations dip gently southeast at approximately 35 to 60 
feet per mile, where the younger beds dip more gently than the older beds. Also present at 
the Site, overlying the Cretaceous sediments are unconsolidated stratified deposits of 
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Quaternary age. These deposits can consist of stratified sand, gravel, and clay and were 
deposited during the Wisconsin Ice Age (Roux, 2002). 

According to groundwater investigations conducted at the nearby NJ Transit former Mercer 
Bus Garage facility, located approximately to the northeast of the Site, groundwater in the 
area occurs under unconfined, water table conditions (Dames & Moore, 1998). The depth 
to water at the adjacent former Mercer Bus Garage facility was encountered at a depth of 
18 to 19.5 feet below ground surface (bgs). The former Mercer Bus Garage facility is 
situated approximately eight feet in elevation above the East Barracks facility; therefore, it 
is estimated that the depth to groundwater below the Site is approximately 10 feet bgs. The 
direction of groundwater flow at the former Mercer Bus Garage was determined to be to the 
north, towards Assunpink Creek. The water table aquifer fluctuates seasonally, responding 
to changes in meteorological conditions (Roux, 2002). 

The shallow aquifer in the area of the Site is not a regional source for potable water. The 
major regional groundwater sources for potable water include the sand and gravel layers of 
the Raritan and Magothy Formations. Recharge for these aquifers occurs primarily from 
local precipitation at outcrop areas (Roux, 2002). 

1.2.3 Project Description 

The scope of work for this project includes: 

• Soil sampling, and 

• Ground water depth measurements. 

Based on a review of the sample results reported by Roux, the TRSR and applicable 
guidance, the RI activities will consist of delineation of PCBs, pesticides and VOCs. Other 
incidental contamination (e.g., low levels of arsenic and PAH) is not part of this RI and would 
not need to be addressed as long as the property continues to operate as an active rail 
yard. 

Samples will be collected in onsite soil. In addition, two piezometers will be installed onsite 
in order to measure the depth to ground water with soil samples analyzed to determine if 
there is an uncontaminated interval between soil contamination and the top of the water 
table. Based on the results of the sampling program, additional offsite soil sampling and 
ground water sampling may be required. A summary of the sampling program is provided 
in Table 1. Table 2 provides a summary of the analytical methods for this project.  
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2.0 PROJECT ORGANIZATION 

2.1 PROJECT TEAM 

Name and contact information for the project team are provided below. 

Name/Role Organization Phone Number 

Marlene Lindhardt/ Project 
Manager 

Amec Foster Wheeler (732) 302-9500 

TBD/LSRP TBD TBD 

Ann Bernhardt/ Quality Control 
Manager 

Amec Foster Wheeler (503) 639-3400 

Nick Della Fave/ Site Safety 
and Health Officer (SSHO) 

Amec Foster Wheeler (732) 302-9500 

Stephen Posten/ Laboratory 
Manager 

Amec Foster Wheeler, 
NJDEP Certification No. 
18003 

(732) 302-9500 

Michael H. Leftin, Ph.D., 
Laboratory Director 

IAL; NJDEP Certification 
No. 14751  

(973) 361-4252 

The laboratories that will be used for this project include: 

• Amec Foster Wheeler 

• Integrated Analytical Laboratories (IAL) 

Amec Foster Wheeler field staff will collect samples and perform field analyses. Amec 
Foster Wheeler is certified to perform field analysis for specific conductance, turbidity, 
dissolved oxygen, pH, and temperature. Standard operating procedures (SOPs) for field 
analyses are included in Appendix A. Note that as of this date, no field analysis is planned; 
however field analyses of aqueous samples may be conducted in the future. 

IAL of Randolph, New Jersey will perform laboratory analyses. IAL is certified by NJDEP for 
analyses to be used for this project. 

2.2 SPECIAL TRAINING NEEDS/CERTIFICATION 

Any individual working on an Amtrak site is required to have current Amtrak railroad safety 
training. 
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3.0 DATA QUALITY OBJECTIVES AND CRITERIA FOR 

MEASUREMENT DATA 

3.1 PROJECT OBJECTIVES 

The objectives of the project are to collect required data to satisfy the regulatory 
requirements for this project. These requirements include investigation and delineation of 
PCBs, pesticides and VOCs in soil to applicable NJDEP standards. 

3.2 DATA QUALITY OBJECTIVES 

Data quality objectives (DQOs) are intended to produce chemical analyses data of known 
quality (DKQ.) In order to obtain data of appropriate quality to meet investigation objectives, 
the laboratories selected by Amec Foster Wheeler will use USEPA SW-846 methods for 
soli and sediment analyses in accordance with applicable New Jersey deliverables 
requirements. 

For the analysis of any samples for a parameter or category of parameters for which 
laboratory certification exists pursuant to N.J.A.C. 7:18, the laboratory will be certified for 
that specific parameter or category of parameters pursuant to N.J.A.C. 7:18. 

DKQ requires the development of performance acceptance criteria that are expressed as 
data quality indicators (DQIs), including precision, accuracy (bias), representativeness, 
comparability, completeness, and sensitivity (PARCCS). These DQIs are discussed below 
and in the tables specific to the analytical methodologies required by NJDEP in the TRSR 
for this project. In each case, when possible, acceptance criteria are specified in the QAPP, 
which indicates “how good” the data will need to be for use, and to serve as an early warning 
system to allow corrective action to be taken in real-time before the entire project is 
completed. The acceptance criteria are included for each DQI. Tabular DQIs for the certified 
laboratory methods to be used for this project have been attached as Appendix B and listed 
below. For each method and parameter, PARCCS acceptance criteria are described for the 
field and laboratory operations. 

• Table B-1 QAPP Worksheet All Matrices – Pesticides USEPA SW-846 8081A&B 

• Table B-2 QAPP Worksheet All Matrices – PCB Aroclors USEPA SW-846 8082 and 
8082A 

• Table B-3 QAPP Worksheet All Matrices – VOAs by USEPA SW-846 8260C 

Specific DQOs for field work are identified in the applicable NJDEP technical guidance 
documents. Laboratory DQOs include providing data at method detection limits (MDL) and 
laboratory reporting limits (RL), which should be less than the applicable action levels. The 
following sections list the applicable guidance document and regulatory requirements 
specific to this project. 
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3.3 TECHNICAL STANDARDS 

The technical standards to be applied to this project are provided in the most recent, 
applicable NJDEP guidance documents including the following:  

• Technical Guidance for the Attainment of Remediation Standards and Site-Specific 
Criteria September 24, 2012, Version 1.0 (NJDEP, 2012a) 

• Technical Guidance for Site Investigation of Soil, Remedial Investigation of Soil, 
and Remedial Action Verification Sampling for Soil, Version 1.1, August 1, 2012 
(NJDEP, 2012b) 

• Coordination of NJDEP and USEPA PCB Remediation Policies, Updated March 1, 
2013 (NJDEP, 2013a) 

• Field Sampling Procedures Manual, August 2005, Updated April 11, 2011 (NJDEP, 
2005) 

3.4 REGULATORY STANDARDS 

The regulatory action levels to be met during this project are provided in the most recent, 
versions of applicable NJDEP regulations and guidance documents including the following:  

• N.J.A.C. 7:26D Soil Remediation Standards 

• Development of Site-Specific Impact to Ground Water Soil Remediation Standards 

Using the Soil-Water Partition Equation, Version 2.0 - November 2013, Table 1 

Default Impact to Ground Water Soil Screening Levels for Contaminants (NJDEP, 

2013b) 

• 40 CFR 761.61(a - c). USEPA Toxic Substances Control Act 

Site-specific criteria may be developed for the investigation and remediation according to 
applicable NJDEP guidance. 

3.5 PRECISION  

Precision is the measure of agreement among repeated measurements. The following 
procedures will be used to determine the precision of the data: 

• Use the same analytical methods to perform repeated analyses on the same 

sample (laboratory or matrix duplicates) 

Precision for laboratory and field measurements can be expressed as the relative percent 
difference (RPD) between two duplicate determinations or percent relative standard 
deviation (%RSD) between multiple determinations. Acceptance criteria for laboratory 
precision are specified in the method or laboratory SOP. 

Acceptance criteria for field precision developed based on the needs of the project include: 
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Laboratory precision will be evaluated based on analyses of sample replicates and/or 
replicate spikes of samples. Poor overall precision may indicate field sample 
non-homogeneity, improper field sampling techniques, sample transport problems or 
analytical issues as reflected in the laboratory replicate analyses. Data will be evaluated on 
an ongoing basis so that if the cause of poor precision appears to be sampling procedures 
or laboratory method implementation, corrective actions will be taken. If project precision 
goals are not met, data must be interpreted accordingly and the uncertainty for specific 
locations or a specific parameter taken into account in the usage of the data. Relative 
percent differences will be averaged for all analytes detected above the quantitation limit 
(QL). 

3.6 ACCURACY 

Accuracy is the degree of agreement of a measured value with its true value. It should be 
noted that precise data may not be accurate data. Accuracy can be expressed as a percent 
recovery or percent deviation of the measurement with respect to its known or true value. 

Accuracy will be determined through establishing acceptance criteria for spike recoveries 
(e.g., surrogate recoveries, laboratory control sample recoveries, matrix spike recoveries, 
reference material recoveries etc.) or allowable deviations for calibration (e.g., %RPD for 
calibration verification). Acceptance criteria for matrix spike measurements are expressed 
as a percent recovery and are specified in the analytical method or laboratory SOP.  

For the purpose of this section, bias is defined as the constant or systematic distortion of a 
measurement process, different from random error, which manifests itself (usually in one 
direction) as a persistent positive or negative deviation from the known or true value 
(resulting ultimately in uncertainty with regard to an analytical result). This may be due to 
(but not limited to) improper sample/data collection, sample matrix, poorly calibrated 
analytical or sampling equipment, or limitations or errors in analytical methods and 
techniques. 

In the case of an analytical test result(s) from an environmental sample containing an 
unknown concentration of a particular analyte, there will always be a “true” concentration 
and an associated uncertainty that is some representation of the extent of deviation that the 
test result has from that true value. Uncertainty should not be confused with accuracy, even 
though accuracy is a constituent of the total uncertainty of a measurement. Accuracy is 
simply how far off the analytical result is from the true value.  

Accuracy and bias will be evaluated during data validation through review of quality control 
(QC) measurements such as calibration analyses, method blanks, interference check 
samples, surrogate recoveries, and laboratory control and matrix spikes. Potential bias to 
individual results as evidenced by exceedances of the control limits presented in this QAPP 
will be summarized and reviewed. Particular attention will be paid to any apparent trends or 
consistency in bias for a particular analyte or sample matrix. The resulting uncertainty in the 
data must be taken into account for the different uses planned.  
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3.7 REPRESENTATIVENESS  

Representativeness is the extent to which measurements represent the site conditions. In 
general, the whole system, process, or situation of interest cannot be measured. Instead, 
sample locations, quantities, and analyses are chosen in order to capture a sufficiently 
broad and/or weighted view of the situation. The TRSR (N.J.A.C 7:26E 3.4(a)1; N.J.A.C 
7:26E 3.5(a)1; and N.J.A.C 7:26E 3.6(b)1) requires the collection of samples biased 
towards suspected contamination (i.e., collect samples from areas of elevated photo-
ionization detector [PID] readings, staining, odors, etc.). 

Representativeness is the degree to which data accurately and precisely represent a 
parameter variation at a sampling point or an environmental condition. The results of all 
analyses will be used to evaluate the data to determine if the samples were collected in 
such a manner that the results appropriately describe the area investigated. 

Sampling will be conducted in accordance with the NJDEP FSPM and the AGWST 
Techniques Guidance, as applicable. Sample locations will be selected based on Site 
knowledge and in accordance with applicable NJDEP guidance documents for sampling 
areas of concern. Specific sample intervals will be biased high based on visual observation 
or field monitoring instruments. 

Representativeness of laboratory data will be achieved by following standardized 
procedures for subsampling. If an aqueous sample is subsampled for analysis, the sample 
will be mixed by inversion prior to removal of the analytical aliquot unless doing so would 
compromise analytical results. 

3.8 COMPARABILITY 

Comparability is defined as the extent to which data from one data set can be compared 
directly to similar or related data sets and/or decision-making standards. Historical data will 
be evaluated to determine whether they may be combined with data being collected in 
present time.  

Comparability is the degree to which data from one study can be compared with data from 
other similar studies, reference values (such as background), screening values and 
remediation standards. Field procedures in accordance with the NJDEP FSPM will be 
implemented to promote comparability of collected samples. Comparability of laboratory 
results will be achieved by following standardized analytical procedures, using traceable 
reference materials, using Class A volumetric glassware or correctly calibrated pipettes for 
volumetric procedures, using correctly calibrated balances for gravimetric procedures, and 
following good laboratory practices. 

Amec Foster Wheeler will insist on strict adherence to method QC and procedural 
requirements and the requirements of this QAPP, or proper documentation by the laboratory 
of deviations from the analytical methods. If undocumented method deviations are 
discovered during data validation, Amec Foster Wheeler chemists will evaluate potential 
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effects on data usability and comparability, and will contact the laboratory for corrective 
action. 

3.9 COMPLETENESS 

Completeness is a measure of the amount of usable data collected compared to the amount 
of data expected to be obtained. Three measures of completeness are defined: 

• Sampling completeness, defined as the number of valid samples collected relative 
to the number of samples planned for collection; 

• Analytical completeness, defined as the number of valid sample measurements 
relative to the number of valid samples collected; and 

• Overall completeness, defined as the number of valid sample measurements relative 
to the number of samples planned for collection. 

The data completeness is determined as the percentage of usable data points compared to 
the number of samples collected for a specific analysis or matrix. Lack of completeness 
may be the result of sample loss during transport or analysis or rejection due to 
unacceptable quality control results for the analysis. No data that are rejected based on the 
validation will be considered usable for project purposes. Data completeness will be 
evaluated with respect to each intended use. Lack of completeness for a data set may have 
different impacts based on use; for example, risk assessment versus flow and solute 
transport modeling. 

3.10 SENSITIVITY 

Sensitivity refers to the ability of an analytical procedure to quantify an analyte at a given 
concentration. The sensitivity requirements should be established such that the laboratory 
method RLs are at or below the relevant and applicable regulatory limits for each 
contaminant of concern for the project. For the purpose of this QAPP, the RL is defined as: 

• Organics, the lowest initial calibration standard as adjusted for the dilution factor, 
sample weight/volume, and moisture content;   

• Inorganics, the concentration of that analyte in the lowest level check standard 
(which could be the lowest calibration standard in a multi-point calibration curve).  

Methods for analysis should be chosen to meet the sensitivity requirements for a project 
(e.g., compound- and matrix-specific). If however, the laboratory RLs exceed the project 
sensitivity requirements (i.e., the RL is greater than the relevant and applicable regulatory 
standard), the analytical methods may need to be adjusted (e.g., analysis conducted using 
a more sensitive method or sample preparation and analysis features adjusted to gain 
sensitivity) and/or the project objectives may need to be adjusted (i.e., certain contaminants 
of concern may not be able to be screened out during this phase of the evaluation) 

The minimum concentrations that are required to achieve DKQ are defined by the applicable 
regulatory standard or screening levels. The regulatory action levels to be met during this 
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project are provided in the most recent, versions of applicable NJDEP regulations and 
guidance documents including the following:  

• N.J.A.C. 7:26D Soil Remediation Standards (SRS) 

• Development of Impact to Ground Water Soil Remediation Standards using the Soil-
Water Partition Equation, Version 2.0 – November 2013 (Table 1) (NJDEP, 2013b) 

Site-specific criteria may be developed for the investigation and remediation according to 
the applicable NJDEP guidance. 

Reporting limits presented in this QAPP are in most cases defined by the methods and are 
set at the concentration of the lowest applicable regulatory standard or criterion. These limits 
may not be achievable for samples with significant interferences, and the usability of data 
in these cases may be limited. Reporting limits greater than screening levels or standards 
will not allow a demonstration of compliance with applicable action levels. Amec Foster 
Wheeler will review those instances where reporting limit objectives have not been met, and 
if the measurements at their respective reporting limits are considered critical for project 
purposes, resampling or other corrective measures may be taken. 
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4.0 INVESTIGATION PROCESS AND PROCEDURES 

4.1 HISTORICAL INFORMATION/DATA 

Based on information provided in the Roux documents, the Site is used as a "sleeper facility'' 
for NJ Transit commuter trains. The facility provides minor routine maintenance (i.e., change 
brake pads, interior cleaning) and overnight storage for commuter rail cars. The Site is 
owned by Amtrak and leased to NJ Transit.  

NJ Transit collected four soil samples from the track area in November 1999 to evaluate for 
the presence of PCBs. PCBs were detected at concentrations ranging between 519 mg/kg 
and 36,205 mg/kg, exceeding the NJDEP NRDCSRS of 2.0 mg/kg (Roux, 2002). 

In order to prevent direct contact by workers with the PCB-impacted soil/ballast and to 
minimize the potential for migration of PCB contamination, NJ Transit placed a geotextile 
liner over the existing ballast between and within the railroad tracks and placed an additional 
one foot of clean ballast on top of the geotextile liner (Roux, 2002).  

To both confirm the previous PCB soil findings and to evaluate for the presence of other 
potential contaminants, Roux Associates conducted soil sampling activities at the Site on 
October 18, 2001. The results of the October 2001 sampling activities were presented in 
the Roux RIWP, and are summarized below. Eight soil borings were completed to a depth 
of 2.5 feet bgs. Two soil samples were collected from each boring, one from the zero to 0.5 
foot (0-0.5) interval in the first soil encountered below the geotextile liner and the second 
from 2.0 to 2.5 feet (2.0-2.5) below the first soil encountered below the geotextile liner. All 
16 soil samples were analyzed for PCBs. PCB concentrations ranged from 440 mg/kg to 
3.8 mg/kg in the (0-0.5) samples and from 160 mg/kg to 0.077 mg/kg in the (2.0-2.5) 
samples. The soil sample from the 0-0.5-ft interval from the track area exhibiting the highest 
PCB concentration and the soil sample from the 0-0.5-ft interval from the swale area 
exhibiting the highest PCB concentration were also analyzed for the priority pollutant list 
parameters with a library search (PP+40). Additional compounds exceeding the NJDEP 
standards were detected and included base neutral extractable compounds (BNs), 
specifically PAHs; arsenic; and pesticides (specifically dieldrin and P,P-DDT) (Roux, 2002). 

Based on a review of the sample results reported by Roux, the TRSR and applicable 
guidance, the RI activities will consist of delineation of PCBs, pesticides and VOCs. Other 
incidental contamination (e.g., low levels of arsenic and PAH) is not part of this RI and would 
not need to be addressed as long as the property continues to operate as an active rail 
yard. 

The most recent data discussed in the Roux documents was provided by Hampton Clarke 
Veritech, which is an NJDEP-certified laboratory. However, the analyses were performed in 
2002 and earlier. Results were compared to soil cleanup criteria in effect at the time; 
however the current soil remediation standards differ for some parameters, In addition, the 
laboratory reporting levels were not always less than the current standards, so a result 
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reported as not detected in 2002 may be a detection when compared to current standards 
and current reporting limits using current analytical methods. 

4.2 INVESTIGATION PROCESS DESIGN 

Samples will be collected in onsite soil. In addition, two piezometers will be installed onsite 
in order to measure the depth to ground water with soil samples analyzed to determine if 
there is an uncontaminated interval between soil contamination and the top of the water 
table.  

The previous Roux sample locations will be located in the field by a licensed surveyor. 
Proposed sample locations will be spotted based on the rationale provided in Table 1. A 
summary of the sampling program that includes the matrix type, analytical parameters, 
number of samples for each matrix, frequency of sample collection, number and frequency 
of field/trip blanks is provided in Table 2. Sample locations are shown on Figure 2. 

4.2.1 Soil Sampling 

Up to 31 soil borings to a maximum depth of 5 feet bgs will be advanced. Note that based 
on the Roux reports ground surface was considered the point below ballast; most of the Site 
is overlain by approximately two feet of ballast; therefore the actual maximum depth of the 
borings will be 7 feet. The number of samples per boring to be collected will be generally 
based upon the results reported in the Roux report for delineation purposes. See Table 1 
for the anticipated sampling program. All samples will be analyzed for PCBs. In addition, 
samples will be analyzed for VOCs+15 and pesticides based on locations previously 
identified by Roux. VOC samples will be collected using Encore™ samplers.  

4.2.2 Piezometers 

Two piezometers will be installed at the site in order to determine the depth to the top of the 
water table. This information will be used to determine the interval of uncontaminated soil 
above the water table. If the interval is sufficient (minimum 2 feet above water table), impact 
to ground water soil screening levels will not be applicable to the site. No ground water 
samples or laboratory analysis are included in this proposal. 

The piezometers will be installed to a depth of at least 5 feet below the top of the water 
table. The piezometers will be 2-inch PVC with a 10-foot screen located across the water 
table. The piezometers will be developed until free flowing. After allowing the piezometers 
to stand for at least 48 hours, Amec Foster Wheeler will return to the site to collect ground 
water level measurements. 

A minimum of four soil samples will be collected from each boring prior to piezometer 
construction. Sample intervals will be determined in the field, based on visual observations, 
PID readings, and estimated depth to ground water.  
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4.3 INVESTIGATION METHODS 

The investigation methods for each project component are discussed below. All project 
sampling will be performed in accordance with the NJDEP FSPM, the NJDEP AGWST 
Guidance, and other applicable NJDEP guidance documents. 

4.3.1 Soil Sampling 

4.3.1.1 Soil Borings 

Soil borings will be advanced using Geoprobe® DPT drilling techniques equipped with a 
stainless steel Macro-Core® sampler lined with a 1.12-inch diameter PVC or acetate sleeve 
to collect soil samples with minimal disturbance. Soft-dig/air-knife techniques will be 
employed at all deeper sampling locations prior to test boring penetration. Soil samples will 
be obtained continuously in 5-foot intervals from the ground surface to the maximum depth 
at each location to be delineated. Upon recovery, the sample liner will be opened lengthwise 
with a knife and the entire core length will be screened with a PID. The soil core will be 
logged in accordance with the Burmeister Soil Classification System and photographed. 
Following the completion of each boring, the boring will be abandoned in accordance with 
N.J.A.C. 7:9D. 

Upon recovery, the sample liner will be opened lengthwise with a knife and the entire core 
length screened with a PID. The soil core will be logged in accordance with the Burmeister 
and Unified Soil Classification Systems. In addition to logging the geologic descriptions, 
observations including color, moisture content, density, PID readings and noticeable stains 
were recorded by the geologist. 

Soil samples for laboratory analysis will be collected using dedicated, disposable plastic 
scoops. Following the completion of each boring, a temporary well will be installed in the 
borehole, and all drilling equipment and tools will be decontaminated. Upon abandonment 
of the temporary wells, the PVC casing will be removed, and the borehole will be sealed 
with cement/bentonite grout. 

4.3.1.2 Surface Samples 

Shallow soil samples (i.e. up to 2 feet bgs) will be collected by hand auger, where possible. 
Soil samples for laboratory analysis will be collected using dedicated, disposable plastic 
scoops. 

4.3.2 Ground Water Measurements 

4.3.2.1 Piezometers 

Soil cores will be obtained continuously in 5-foot increments from ground surface, 
advancing vertically to refusal or boring termination at an approximate depth of 25 feet bgs. 
Soil will be logged and samples collected as described above. Soil sample intervals will be 
determined in the field and will be biased based on visual contamination. Samples will 
include the 6-inch interval located two feet above the water table, as well as the 6-inch 
interval directly above the top of the water table. The purpose of these soil samples is to 
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determine if there is at least two feet between the deepest contaminated zone and the top 
of the water table. 

The piezometers will be installed using a Geoprobe® drill rig. Piezometers will be 
constructed of 2-inch PVC casing with a 10-foot length of 0.010-inch slot PVC well screen 
set to straddle the ground water table. After the ground water has been allowed to 
equilibrate for at least 48 hours, Amec Foster Wheeler will return to the site to measure the 
depth to ground water using an oil/water interface probe. 

4.4 FIELD QUALITY CONTROL 

Table 2 included the planned QC samples for this project. 

4.5 FIELD INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY 

The following field instruments will be used for this project: 

• MiniRae 2000/3000 – PID 

• Solinst Interface Probe 

Prior to the initiation of the field investigation, a preventative maintenance and calibration 
program will be implemented to ensure proper operation of the field instruments. The field 
personnel will be familiar with the maintenance, calibration, and operation of field equipment 
and will perform the prescribed field operating procedures outlined in the Operations 
Manuals accompanying each instrument. 

Field instruments used during sampling will be checked for calibration consistent with 
manufacturer-recommended procedure. SOPs for field instruments are included in 
Appendix A. 

4.6 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 

The laboratory will supply all sample collection bottles and coolers to be used for this project. 
Upon receipt of the coolers, the contents will be inspected to ensure that the proper quantity, 
size and type of container have been provided. If any issues are found, i.e. missing/broken 
bottles, the laboratory will be contacted immediately for replacement containers. 

4.7 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

A summary of container types, holding times, and preservation requirements, (including 
temperature requirements) is provided in Table 2. Sample preservation, containers, and 
holding times are summarized in Appendix 2.1 of the FSPM. Samples will be tracked by 
use of chain-of-custody from the field to laboratory. The project chain of custody form and 
sample labels are included in Appendix C. 
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4.7.1 Field Chain of Custody Procedures 

Chain-of-custody (COC) records will be used to document sample collection and shipment 
to the laboratories for analysis. The COC is an integral component of the sampling process, 
and represents the permanent record of sample holding and shipment. Forms will be 
completed when the samples are packaged for shipping to the laboratories. Until that time, 
the samples will be maintained in the custody of the Amec Foster Wheeler field team, that 
custody will include the identification of samplers in the field and personnel in the field office. 
Once the samples are packaged, the COC form will be placed in the cooler and sent with 
the samples for each shipment. If multiple coolers are sent to a single laboratory on a single 
day, one form will be completed for all samples per shipment.  

Coolers will be packed with samples designated for a single laboratory. The COC record 
will identify the contents of each shipment and maintain the custodial integrity of the 
samples. The COC form will be crosschecked for errors and signed by the designated Amec 
Foster Wheeler field representative. 

The Amec Foster Wheeler field representative will sign the “relinquished by” box and note 
the date, time, and air bill (if applicable). Until the samples are delivered, the custody of the 
samples will be the responsibility of the Amec Foster Wheeler field representative and will 
be kept in a secured area that is restricted to authorized personnel. A laboratory 
representative will check samples with their respective COC form(s) into the laboratory, and 
the form will be signed and dated appropriately. The Amec Foster Wheeler field 
representative or staff member will retain one copy of the signed COC form for the project 
files. The original COC form will be returned to the project manager with the analytical 
results to go into the project files.  

The COC form is provided in Appendix D. 

4.7.2 Laboratory Sample Custody Procedures  

The COC form will be signed on receipt by the laboratory to complete the custody chain. 
The condition of the samples upon receipt by the laboratory will be documented on a cooler 
receipt log or sample condition upon receipt form. This form will note sample integrity, 
preservation, temperature, custody seal condition, and will note any discrepancies between 
information on the sample labels and that on the COC custody form. 

4.7.3 Sample Identification Procedures  

Each sample will be logged into the laboratory information management system (LIMS) by 
assigning it a unique sample number. This number and the field sample identification 
number will be recorded on the laboratory report. Samples will be stored and analyzed 
according to specified USEPA and/or NJDEP methods. The original COC form will be 
returned to Amec Foster Wheeler for permanent storage. 

4.7.4 Laboratory Chain-of-Custody Procedures  

Once the laboratory has logged in the samples, their progress through preparation and 
analysis will be tracked and monitored through the LIMS. The analysts will be required to 
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sign out samples from the sample storage area or refrigerator by entering their initials, date 
and time of sample removal. The samples will be taken to the appropriate analytical section 
for preparation and analysis where all procedures will be documented in laboratory 
notebooks or forms and on run logs. Dates of preparation and analysis will be entered into 
the LIMS. Sample results will be entered into the LIMS either through direct download from 
the instrument or manually. Unused sample portions and extracts will be returned to the 
sample storage area and signed back in. The sample or extract will remain in storage at the 
laboratory until the disposal time period is reached. Disposal information will be entered into 
the laboratory information system. Sample disposal will not occur until Amec Foster 
Wheeler confirms that all data have been fully validated and have provided written approval 
to permit sample disposal. 

4.8 FIELD STORAGE AND TRANSPORT PROCEDURES 

Samples will be collected, preserved, and transported in accordance to the FSPM and any 
method specific requirements. Sample preservation requirements are included in Table 2. 
All samples will be stored in coolers and transported to laboratories under COC, as 
previously described. 

Samples will be transported to the laboratory by field courier, when possible. IAL will pick 
up samples from the Site at the end of each sampling day. 

Compliance with United States Department of Transportation (USDOT) regulations and the 
International Air Transport Association (IATA) regulations governing the shipment of 
hazardous materials will be maintained, as applicable. These regulations, CFR 49 Parts 
171 through 180 for USDOT and the Dangerous Goods Regulations (DGR) for IATA, 
describe proper marking, labeling, placarding, packaging, and shipment of hazardous 
materials, substances, and wastes. IATA regulations cover strictly air transportation, both 
domestic and international. DOT regulations cover all modes of transportation for shipments 
originating within the United States and imported to the United States. 

This project is not expected to generate samples that would be classified as dangerous 
goods or hazardous materials. 
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5.0 ANALYTICAL LABORATORY REQUIREMENTS 

5.1 PROJECT COMPOUNDS AND ANALYTICAL SUMMARY 

The analytical methods to be used for this project include: 

• PCB Aroclors USEPA SW-846 8082 and 8082A 

• Pesticides USEPA SW-846 8081A&B 

• Target Compound List (TCL) VOCs by USEPA SW-846 8260C with library search 
to report 15 tentatively identified compounds (TICs) 

Table 2 includes the sample matrix and applicable standards. The method detection limit is 
dictated by the method and the laboratory reporting limit may vary depending on laboratory 
instruments and sample characteristics. These will be identified in the data deliverable 
package. 

5.2 ANALYTICAL QUALITY CONTROL  

QA/QC requirements for the analyses to be performed are specified by the analytical 
methods. Analytical methods are provided in Table 2. 

All laboratories utilized for this project are required to maintain NJDEP laboratory 
certification and to comply with QA/QC requirements for each method. 

Required laboratory QC checks, their required frequency, the established control limits, and 
the actions to be taken if the control limits are exceeded are summarized for the USEPA 
method listed in Appendix B. 

The laboratory QA/QC procedures are provided in the individual laboratory QA Manuals. All 
laboratories to be used for this project are required to be certified by NJDEP for the methods 
they are utilizing. 

5.3 LABORATORY DELIVERABLES 

The laboratory deliverables for this project are dependent on the data generated and the 
requirements of the TRSR. Reduced laboratory deliverables will be provided for all analyses 
performed under this project. 

Electronic data will be provided by the laboratory in the required HAZSITE electronic data 
deliverable (EDD) format as required by the TRSR and as detailed in the NJDEP Electronic 
Data Interchange (EDI) Manual, dated February 2013. 
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6.0 DATA REVIEW AND USABILITY 

This section of the QAPP addresses various data assessment issues performed by 
samplers, laboratory, and independent reviewers. It includes the criteria for accepting, 
rejecting, or qualifying data as discussed in the Data Usability Assessment and Data 
Usability Evaluation Guidance Document. (NJDEP, 2014d) 

6.1 DATA MANAGEMENT 

Data acquired during this project include recording and transcribing field notes; logging and 
retrieval of field instrument data; transmittal of automated field and laboratory results; data 
transformation and reduction procedures; and data storage, retrieval and security issues 
throughout the project.  

All data tables generated by Amec Foster Wheeler will be checked against the laboratory 
analytical data package. 

6.2 DATA VERIFICATION AND USABILITY 

Data review includes the following: 

Field  Lab  

Monitoring performed per SOPs or QAPP  Data entry and transcription errors  

Field QC samples collected  Calculation/reduction errors  

Chain of custody maintained  Holding time limits met  

Deviations from QAPP/SOPs documented  Lab QC samples analyzed  

 Deviations from QAPP/SOPs documented  

 Proper sample storage  

 Chain-of-Custody deviations documented  

The laboratory data review process involves evaluation of both the results of the QC data 
and the professional judgment of the person(s) conducting the review. This application of 
technical knowledge and experience to the data evaluation is essential to ensuring the high 
quality of data. The laboratory has documented procedures, which are to be followed and 
must be accessible to all laboratory personnel. The laboratory generally reviews data in 
three steps before submittal: 

• Level 1 Analyst/Peer Data Review – The analysts review the quality of their work 
based on an established set of guidelines. At a minimum, the review will ensure that 
appropriate preparation, analysis, and SOPs have been followed; analytical results 
are correct and complete; QC samples are within established control limits; and 
documentation is complete (for example, any anomalies have been documented). 
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• Level 2 Supervisory Data Review – A supervisor or data review specialist whose 
function is to provide independent review of the data package will perform this level 
of review.  This review will also be conducted according to established guidelines 
(that is, method requirements and laboratory SOPs). The Level 2 review includes 
review of the qualitative and quantitative data and of documented anomalies. 

• Level 3 Administrative Data Review – A laboratory QA/QC officer or program 
administrator performs the final data review before submittal. This level of review 
provides a total overview of the data package to ensure its consistency and 
compliance with project requirements. 

The project laboratory QA/QC officer or designee will evaluate the quality of the work based 
on this QAPP and an established set of laboratory guidelines to ensure the following: 

• Sample preparation information is correct and complete. 

• Analysis information is correct and complete. 

• Appropriate procedures have been followed. 

• Analytical results are correct and complete. 

• Laboratory QC check results are within appropriate QC limits. 

• Special sample preparation and analytical requirements have been met. 

• Documentation is complete (all anomalies in the preparation and analysis have been 
documented; holding times are documented). 

• Laboratory qualifiers have been assigned to all samples with data usability 
limitations. 

6.3 RECONCILIATION WITH USER REQUIREMENTS 

The results obtained from the project will be reconciled with the overall requirements defined 
by the QAPP. This process is based on a systematic evaluation of the data compared to 
QAPP criteria.  

The reconciliation process: 

• Includes consideration of both field and laboratory issues; 

• Focuses on the findings of the data review; 

• Looks at the data quality actually achieved;  

• Takes into account any problems and/or issues encountered during the process; 
and, 

• May involve the averaging or other statistical treatments of data. 

The table below lists some typical data verification and validation issues in the left column, 
along with their potential implications for data usability on the right.  
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Examples of Reconciling Data Quality Problems with Data Quality Goals 

Typical Data Verification and Validation 
Problems  

Resulting Data Usability Assessment  
Issues  

Matrix spike/matrix spike duplicate 
recoveries are below the acceptance 
criteria; there were unexpected matrix 
interferences.  

Even with the low recoveries, did the data 
reveal enough information to be useful for 
decision-making?  

Precision and bias criteria were not 
achieved. Initial calibration criteria 
(response factors, correlation coefficient) 
may not have been appropriate for these 
analytes.  

Does a different method of analysis need 
to be used to obtain better quality data? 

Some maximum allowable holding times 
have been exceeded. Thus, the results 
are either biased low or invalid.  

Are the measured concentrations 
sufficiently above the action limits that the 
potential bias is not significant?  

Because sample concentrations were 
higher than expected, the spike levels 
were not comparable with the unspiked 
concentrations, making the results 
essentially meaningless.  

Are measured concentrations so far 
above the action limits that the low spike 
recoveries do not adversely affect the 
ability to confirm that the limits are 
exceeded?  

Conditions in the field required that the 
sampling procedures be changed 
significantly.  

Is there evidence to support the 
contention that the samples are still 
sufficiently representative?  
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7.0 ASSESSMENTS 

Assessments include various reviews and audits conducted by independent individuals 
and/or organizations or self-assessments, designed to confirm that the QAPP has been 
followed throughout the project, to identify shortcomings or deviations, and to initiate 
corrective actions. 

7.1 PERFORMANCE AND SYSTEM AUDITS 

Proper communication between field personnel, project management personnel, and 
laboratory personnel will help to ensure that the proper methods and techniques are used 
throughout the project. 

The QC manager, or designee, will initiate audits, select the audit team, and oversee audit 
implementation. 

The field manager will supervise and check that samples are collected and handled in 
accordance with this QAPP and that documentation of work is adequate and complete. 

The laboratory QA manager will ensure that the analytical laboratory follows in-house 
performance guidelines and will perform system audits under the in-house QA/QC 
guidelines. The laboratory will immediately deal with any irregularities found in the 
laboratory’s performance or system audits. The laboratory QA manager or their designee 
will also conduct the following internal audits regularly: 

Technical audit, including reviews of calibration and equipment monitoring records, 
laboratory logbooks, maintenance records, and instrument control charts 

Data quality audit reviews, including all aspects of data collection, reporting, and review 

Management systems audits verifying that management and supervisory staff effectively 
implement and monitor all QC activities necessary to support the laboratory QA program. 

The Amec Foster Wheeler project manager is responsible for overseeing that the project 
performance satisfies the QA objectives set forth in this document. Reports and technical 
correspondence will be peer reviewed by qualified individuals before being finalized. 

7.2 CORRECTIVE ACTION PROCESSES 

Corrective actions include revising/updating the QAPP and adjusting field and/or laboratory 
procedures.  

Audits and other assessments may find practices or procedures that do not conform to this 
QAPP. The following sections describe appropriate corrective actions for the various data 
management activities. 
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7.2.1 Field Corrective Action 

The field manager will review the procedures being implemented in the field for consistency 
with the established protocols. Sample collection, preservation, labeling, etc., will be 
checked for completeness. Where procedures do not strictly comply with the established 
protocol, the deviations will be field documented and reported to the QA officer. Corrective 
actions will be defined and documented, as appropriate, by the Field Manager and reported 
to the Amec Foster Wheeler project manager and the QA officer. The documentation will 
become part of the project file. 

7.2.2 Laboratory Corrective Action 

The laboratory QA manager will be responsible for review of the data generated by their 
laboratory to ensure that all QC samples have been run as specified in the protocol. 
Recoveries of laboratory control sample (LCS), surrogate, and matrix spike (MS) samples 
will be reviewed for method accuracy. The relative per cent difference (RPD) of laboratory 
duplicates and matrix spike duplicates (MSD) samples will be reviewed for method 
precision. The results will be evaluated against the control limits and appropriate corrective 
action taken if warranted. 

Laboratory personnel will be alerted that corrective actions are necessary if any of the 
following occur: 

• The QC data are outside the warning or acceptance limit(s) for precision and/or 
accuracy established for LCSs. The laboratory QA manager will consult the project 
chemist or the QC manager to discuss out-of-control data sets. 

• Blanks contain contaminants at concentrations exceeding the detection limit. 

• Undesirable trends are detected in the LCS or MS percent recoveries, RPDs, or 
surrogate recoveries. 

• Unusual changes in detection limits are observed. 

• The laboratory QA manager detects deficiencies during internal or external audits, 
or from the results of performance evaluation samples. 

If the analyst identifies any nonconformity in the analytical methodologies or QC sample 
results, the laboratory will implement corrective actions immediately. Specific corrective 
actions are outlined in the laboratory quality assurance manual (QAM). 

The analyst will review the preparation or extraction procedures for possible errors check 
the instrument calibration, evaluate spike and calibration mixes, check instrument 
sensitivity, and initially handle corrective action procedures at the bench level.  The analyst 
will immediately notify his/her supervisor of the identified problem and the investigation that 
is being conducted. If the problem persists or cannot be identified, the matter will be referred 
to the laboratory supervisor and laboratory QA manager, and if the data are impacted, the 
project chemist and QC manager will be provided a corrective action memo for inclusion in 
the project file. 

Corrective action may include, but will not be limited to: 
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• Reanalyzing suspect samples if holding time permits 

• Retrieving the archived sample for analysis 

• Accepting data with acknowledged level of uncertainty (with consultation) 

• Recalibrating analytical instruments 

• Evaluating and attempting to identify data limitations 

• Re-sampling 

Working with the project chemist, the QA officer will be responsible for reviewing the 
laboratory data generated for this project and ensuring that all project QA objectives are 
met. If any nonconformance is found in field procedures, sample collection procedures, field 
documentation procedures, laboratory analytical and documentation procedures, and data 
evaluation and quality review procedures, the impact of the nonconformance on the overall 
project QA objectives will be assessed. Appropriate actions, possibly including reanalysis 
or resampling, will be recommended to the Amec Foster Wheeler project manager so that 
the project objectives can be accomplished. Data deemed unacceptable by the Amec 
Foster Wheeler project manager, after the implementation of the required corrective actions, 
will not be accepted and further follow-up corrective actions will be explored. 
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8.0 REPORTING, DOCUMENTS AND RECORDS 

8.1 FIELD LOG BOOKS 

Amec Foster Wheeler field staff will maintain a Site-specific field log book for proper 
documentation of all Site activities. 

Field logbooks must be bound and should have numbered, water resistant pages. All 
pertinent information regarding the Site and sampling procedures will be documented. 
Notations will be made in logbook fashion, noting the time and date of all entries. At a 
minimum, recorded information will include: 

• Name and exact location of Site 

• Date and time of arrival and departure 

• Affiliation of persons contacted 

• Name of person keeping log 

• Names of all persons on the Site 

• Purpose of visit 

• Relevant Site information (processes or products, waste generation, nature of spilled 
material) 

• Composition and concentration of substance, if known; description of sampling plan 

• Field instrument calibration information 

• Location of sampling points (including justification) 

• Geographically-referenced location of sample point 

• Number of samples collected with volumes 

• Preservation 

• Method of sample collection and any factors that may affect its quality 

• Date and time of sample collection and any factors that may affect its quality 

• Name of collector 

• All sample identification numbers 

• Description of samples 

• Weather conditions on the day of sampling and up to 48 hours previous and any field 
observations 
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8.2 DOCUMENTING SAMPLING POINTS 

Sampling points will be documented for their exact location for purposes of future sampling. 
It is also necessary to document sample locations in an approved geographically referenced 
format per NJDEP Site Remediation Program (SRP) Electronic Data Interchange (EDI) 
requirements when submitting analytical results for those samples. 

Documentation of sample locations for field notes can be accomplished through the use of 
a monument, measuring tape and compass. A monument should be chosen at each Site to 
act as a stationary reference point from which all sampling points can be measured using a 
compass and measuring tape. 

When establishing a sampling point, follow this procedure: 

1. Standing at the monument, facing sampling point, use the compass hairlines to 
determine degree of direction. 

2. Line of sight should run from the monument, through both hairline needles on the 
compass, to the sampling point. 

3. When first establishing the sampling point, record the degree and direction reading 
from the compass in the field notebook, along with the distance measurement, from 
the monument to the exact sampling point. 

8.3 PHOTO-DOCUMENTATION 

To the extent practicable, all sampling points should be documented on digital media. 
Photographs taken to document sampling points should include two or more reference 
points to facilitate relocating the point at a later date. Keeping a record of photographs taken 
is required. For each photograph taken, several items should be noted in the field notebook: 

• Date 

• Time 

• Photographed by (name) 

• Name of Site 

• General direction faced and description of the subject taken 

• Sequential number of the photograph 

8.4 RECORDS MANAGEMENT 

Documents and records will be generated by Amec Foster Wheeler and laboratory 
personnel. Amec Foster Wheeler documentation includes: 

• Field notes that document sample collection and handling, equipment calibration 
records, and daily notes that could impact quality of the data being generated; and 
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• Assessment reports; and data reconciliation results and associated 
recommendations that are developed through the review of the laboratory deliverable 
packages. 

Laboratory documentation includes sample collection and handling records; analytical 
logbooks; QC sample records; equipment calibration records; assessment reports; and data 
reconciliation results and associated recommendations. The pertinent information is 
provided to Amec Foster Wheeler in the laboratory deliverable. 

All project data is maintained in project files, both hard copies and electronically.  Electronic 
files are maintained on the Amec Foster Wheeler secure server, which is regularly backed 
up to ensure data is recoverable, if necessary. 
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Table 1 Summary of Sampling Program
East Barracks Rail Yard

Trenton, New Jersey

Area of Concern Sample ID Sample Depth 
(ft. bgs) Analysis Location Sampling Method

E-1 0.5-1; 2-2.5; 3-
3.5; 4.5-5 PCBs, VOCs, Pesticides Vertical delineation of A-3 Direct-Push Macro Cores

E-2 0.5-1; 2-2.5; 3-
3.5; 4.5-5 PCBs, VOCs, Pesticides Vertical delineation of B-9 Direct-Push Macro Cores

E-3 0.5-1; 2-2.5; 3-
3.5; 4.5-5 PCBs, VOCs, Pesticides Vertical delineation of B-11 Direct-Push Macro Cores

E-4 0.5-1; 2-2.5; 3-
3.5; 4.5-5 PCBs, VOCs, Pesticides Vertical delineation of A-14 Direct-Push Macro Cores

E-5 0.5-1; 2-2.5; 3-
3.5; 4.5-5 PCBs, VOCs, Pesticides Vertical delineation of PL-9 Direct-Push Macro Cores

E-6 0.5-1; 2-2.5; 3-
3.5; 4.5-5 PCBs, VOCs, Pesticides Vertical delineation of B-15 Direct-Push Macro Cores

E-7 0.5-1; 2-2.5; 3-
3.5; 4.5-5 PCBs, VOCs, Pesticides Vertical delineation of D-13 Direct-Push Macro Cores

E-8 through E-29 0.5-1; 2-2.5 PCBs Perimeter Direct-Push Macro Cores
PZ-1 & PZ-2 TBD PCBs 4-5 intervals to be selected in the field Direct-Push Macro Cores

Notes:
bgs - below ground surface
PCBs - Polychlorinated Biphenyls

East Barracks Rail Yard

Page 1 of 2



Table 2 Summary of Analytical Parameters

East Barracks Rail Yard

Trenton, New Jersey

Parameter

Maximum 

Number of 

Samples

Number of 

Field 

Blanks

Number of 

Duplicates

Number of 

Trip Blanks
Analytical Method Sample Preservation

Sample Container Volume & 

Type
Sample Holding Time

PCBs 86 4 4 0 SW-846-8082A Cool 4
o
C 4 oz GTLC 14 days to extract/ 40 days to analyze

TCL VOCs+15 38 4 4 3 SW-846 8260C Cool 4
o
C Encore (3) 48 hours freeze/ 14 days to analyze

Pesticides 38 4 4 0 SW-846 8081B Cool 4
o
C 4 oz GTLC 14 days to extract/ 40 days to analyze

Notes:

PCB - Polychlorinated biphenyl

Matrix: Soil
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1. SCOPE AND APPLICATION 

1.1. This SOP is applicable to the field determination of specific 
conductance (conductivity) using Standard Methods (SM) 19th Edition 
2510 B. 

1.2. This SOP is applicable to the field determination of specific 
conductance (COND), using a Horiba U-52 Multi Water Quality Checker 
equipped with a COND sensor probe.  

2. METHOD SUMMARY 

2.1. This method determines the specific conductance of water samples 
using a conductivity meter with an electrode. Each time samples are 
analyzed for the purpose of regulatory reporting, both blank and 
calibration verification standards are analyzed. 

2.2. A duplicate is performed for each batch of 20 or less samples; the 
calculated RPD must be less than or equal to 20% (Section 10). Note 
that the Horiba U-52 is normally used by AMEC with a flow-through cell 
to assess stabilization of indicator parameters within the context of low-
flow ground water sampling. Within that context, duplicate sampling is 
not performed in the field; however, performance of duplicate calibration 
analysis can be performed at the specified rate, and will be recorded in 
the laboratory or field log book. 

3. INTERFERENCES 

3.1. Coatings of oily materials or particulates can impair electrode response.  
Any coatings may be removed by wiping and rinsing with distilled or tap 
water.  Additional cleaning may be necessary as stated in the 
manufacturer’s manuals. 

4. APPARATUS AND MATERIALS 

4.1. Horiba U-52  
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4.2. Clean Horiba transparent calibration cup provided (200 mL to lower 

fluid fill line) 

4.3. Clean 50 mL reusable glass volumetric pipette (as necessary) 

4.4. Clean 250 mL glass beaker (as necessary) 

5. REAGENTS 

5.1. Deionized water. 

6. STANDARDS 

6.1. Standard calibration solutions appropriate for manufacturer calibration 
ranges purchased from commercial vendor: 

•  0.0 mS/m- 99.9 mS/m (0 umhos/cm- 999 umhos/cm); 

•  0.090 S/m- 0.999 S/m (900 umhos/cm- 9,999 umhos/cm); and 

•  0.90 S/m- 9.99 S/m (9,900 umhos/cm- 99,900 umhos/cm) 

6.2. Initial 5-point calibration: Potassium chloride (KCI) standard calibration 
solutions to cover manufacturer calibration ranges (as above) and 
additional check standard solution (e.g., 2,000 umhos/cm or 2764 
umhos/cm). 

6.3. All calibration solutions shall be marked with the date received by the 
laboratory and the date first opened by the laboratory. 
 

7. SAMPLE HANDLING AND PRESERVATION 

7.1. Sample specific conductance should be measured as soon as possible. 

8. SAFETY 

8.1. Eye protection, lab coat and appropriate gloves must be worn while 
samples, standards, solvents, and reagents are being handled.  

8.2. The analyst should follow all applicable items in the safety rules 
contained in the AMEC Corporate Safety, Health and Environment 
Manual. 



AMEC Environment & Infrastructure Standard Operating 
Procedure 
 

Title: CONDUCTIVITY-FIELD, Field Analysis of the Specific 
Conductance of Waters (Horiba)   

 
 

SOP Number: 
COND_F02_Horiba_
U-52_082913.doc 
 
Page 3 of 9 

 
8.3. All questions pertaining to any safety procedure should be brought to 

the department supervisor or AMEC Safety and Health Manager. 

9. PROCEDURE  

9.1. Zero Calibration (Manual Calibration) 

 Wash the COND sensor two or three times using deionized 
water. Completely remove the water on the sensor and calibrate 
the instrument in the atmosphere. 

 Press the control unit’s CAL key to set the calibration mode. 
Press the down (▼) key to move the cursor to "Manual 
calibration", then press the ENTER key. 

 In the parameter selection screen, move the cursor to “Cond”, 
then press the ENTER key. 

 Set the number of calibration points, then press the ENTER key. 
(Set for 2 points of calibration) 

 Press the up (▲ ) and down (▼) keys to set the "Cond" value to 
0.0 mS/m (0.000 mS/cm). 

 Check that "Current measurement value" has stabilized, then 
press the ENTER key to start calibration.  Record reading in the 
logbook. 

 Rinse with distilled or tap water between samples. 

9.2. Span Calibration (Manual Calibration) 

Calibrate meter with appropriate standard solution (within the range of 
0.0 mS/m - 99.9 mS/m; 0.090 S/m - 0.999 S/m; or 0.90 S/m - 9.99 S/m) 
at 25 °C +/- 5 °C.  Span calibration at AMEC is typically performed 
using 50 mS/m (500 umhos/cm) standard solution. 

 When the message "Cal complete. Press ENT to Span cal." 
appears, press the ENTER key to start the first span calibration 
procedure. 
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 Wash the transparent calibration cup 2 or 3 times with deionized 

water, then fill it to the reference line with 50 mS/m (0.5 mS/cm) 
standard solution (for fresh water calibration). 

 Wash the sensor probe 2 or 3 times in deionized water to 
remove any dirt, then submerge the sensor probe in the 
transparent calibration cup. 

 Press the up (▲) and down (▼) keys to set the "Cond" value to 
50 mS/m (0.5 mS/cm).  Calibration range = 0 mS/m to 99.9 
mS/m (0 mS/cm to 0.999 mS/cm). 

 Check that "Current measurement value" has stabilized, then 
press the ENTER key to start calibration. 

 Calibration is finished when the message "Cal complete. ENT to 
manual cal menu." appears.  Record stable reading in the log 
book.  Press the ENTER key to return to the calibration 
parameter selection screen. 

9.3. Calibration Check 

 Performed daily, or per use if less frequent. 

 Wash the sensor two or three times using deionized water. 

 Fill Horiba calibration beaker to lower mark (200 mL) with 
standard solution. 

 Insert sensor into calibration beaker and record the reading. 

 Check standard result must be within +/- 10% conductivity units; 
if not, instrument must be recalibrated per SOP Sections 9.1 and 
9.2. 

9.4. Initial (New Instrument) Calibration 

9.4.1. A five point calibration is required on an initial (new 
instrument purchase) basis. 

9.4.2. A separate initial Laboratory Log will be maintained for 
this purpose. 
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9.4.3. 5-Point Calibration Procedure is as follows: 

o Perform Zero Calibration in accordance with Section 9.1. 

o Perform Span Calibration in accordance with Section 9.2; 
however, perform the span calibration three times, using a 
standard calibration solution that falls within each of the 
three instrument calibration ranges (e.g., 500 umhos/cm 
for the 0.0 mS/m - 99.9 mS/m range; 5,000 umhos/cm for 
the 0.090 S/m - 0.999 S/m range; and 20,000 umhos/cm 
for the 0.90 S/m - 9.99 S/m. 

o Record stabilized readings in the Laboratory Log. 

o Press the MEAS key to return to the Measurement mode. 

o Perform a calibration check using a check standard 
solution (e.g., 2,000 umhos/cm or 1409 umhos/cm), and 
record stabilized reading in the Laboratory Log. 

o Check standard result must be within 10% +1- of true 
value. 

9.4.4. Conductivity Cell Constant 

 The Horiba instrument does not allow for direct read of the cell 
constant. The manufacturer reports a cell constant of 1.0 cm-1. 

 Calculate new instrument cell constant for the Horiba meter 
using Standard Methods 25108, as described for commercial 
probes that indicate conductivity directly and which contain a 
temperature sensor. The cell constant (C, cm-1) is defined as: 

C = (Ks x 1/Km) x (1+ (0.0191 x (T - 25))) 

Where, 

Ks = known solution value (standard solution) (uS/cm or 
umho/cm); 

Km = conductivity as measured (uS/cm or umho/cm); 

T = temperature in degrees Celsius 
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  Record calculated value in Laboratory Log 

9.5. Data Processing: 

Following calibration, obtain environmental sample data by reading 
digital COND units from meter display; record in field log book. 

10. QUALITY CONTROL 

10.1. A quality control batch sample analysis will be performed only when a 
regulatory reportable required. 

Precision analysis is performed on a duplicate sample obtained from 
the sample batch.  The RPD must be within the laboratory generated 
control limits (<20% RPD for field analysis of environmental samples). 

  RPD  100  
2/21

21






DD

DD
 

 
Where:  D1 = First sample value 

D2 = Second sample value (duplicate) 
RPD = Relative percent difference (RPD) 

 

11. CORRECTIVE ACTIONS AND CONTINGENCIES FOR HANDLILNG OUT-
OF- CONTROL OR UNACCEPTABLE DATA 

 
Data that fails to meet minimum acceptance criteria will be annotated (flagged) 
with qualifiers and/or appropriate narrative comments defining the nature of 
the outage. For example, a data value from a QC batch from which duplicate 
sample precision has not been met will be flagged with an asterisk (*). If 
applicable, a Corrective Action Report will be initiated in order to provide for 
investigation and follow-up.  
 
 

12. POLLUTION PREVENTION 
 

12.1 Pollution prevention encompasses any technique that reduces or 
eliminates the quantity or toxicity of waste at the point of generation.  
Numerous opportunities for pollution prevention exist in laboratory 
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operation.  The USEPA has established a prevention hierarchy of 
environmental management techniques that places pollution prevention 
as the management option of first choice.  Whenever feasible, 
laboratory personnel should use pollution prevention techniques to 
address their waste generation.  When wastes cannot be feasibly 
reduced at the source, the agency recommends recycling as the next 
best option. 

 
12.2 The quantity of chemical purchased should be based on expected 

usage during its shelf life and disposal cost of unused material.  Actual 
reagent preparation volumes should reflect anticipated usage and 
reagent stability. Reagent stock will be maintained to insure for 
compliance with manufacturer shelf life specifications. Where provided 
by the manufacturer, reagent expiration date will be clearly indicated on 
the reagent packaging. 

 
12.3 For information about pollution prevention that may be applicable to 

laboratories and research institutions, consult “Less is Better: 
Laboratory Chemical  Management for Waste Reduction”, available 
from the American Chemical Society’s Department of Government 
Regulations and Science Policy, 1155 16th Street N.W., Washington 
D.C.  20036, (202) 872-4477. 

 
13. WASTE MANAGEMENT 
 

The U.S. Environmental Protection Agency requires that laboratory waste 
management practices conducted be consistent with all applicable rules and 
regulations.  Excess reagents, samples, and method process wastes should 
be characterized and disposed of in an acceptable manner.  The Agency 
urges laboratories to protect the air, water and land by minimizing and 
controlling all release from hoods, and bench operations, complying with the 
letter and spirit of any waste regulations, particularly the hazardous waste 
identification rules and land disposal restrictions.  For further information on 
waste management consult the “Waste Management Manual for Laboratory 
Personnel”, available from the American Chemical Society at the address 
listed above. 

 
14. DEFINITIONS 
 

The following is a list of commonly used Terms and Definitions: 
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ALIQUOT - a measured portion of a sample, or solution, taken for sample 
preparation and/or analysis. 
 
ANALYTE - the element or ion an analysis seeks to determine; the element of 
interest. 
 
ANALYTICAL SAMPLE - any solution or media introduced into an instrument 
on which an analysis is performed excluding instrument calibration, initial 
calibration verification, initial calibration blank, continuing calibration 
verification and continuing calibration blank. 

 
CHAIN OF CUSTODY (COC) - an unbroken trail of accountability that ensures 
the physical security of samples, data and records.  
 
CONTAMINATION - a component of a sample or an extract that is not 
representative of the environmental source of the sample. Contamination may 
stem from other samples, sampling equipment, while in transit, from laboratory 
reagents, laboratory environment, or analytical instruments. 
 
DAY - unless otherwise specified, day shall mean calendar day.  
 
DUPLICATE - a second aliquot of a sample that is treated the same as the 
original sample in order to determine the precision of the method. 
 
MATRIX - the predominant material of which the sample to be analyzed is 
composed.  
 
PROTOCOL - describes the exact procedures to be followed with respect to 
sample receipt and handling, analytical method of data reporting and 
deliverables, and document control.  
 
QUALITY CONTROL SAMPLE - a solution obtained from an outside source 
having known concentration values to be used to verify the calibration 
standards. 
 
REAGENT WATER - water in which an interfering is not observed at or above 
the minimum quantization limit of the parameters of interest. 
 
SAMPLE - a portion of material to be analyzed that is contained in single or 
multiple containers and identified by a unique sample number. 
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SAMPLE DELIVERY GROUP (SDG) - a unit within a single Case that is used 
to identify a group of samples for delivery. An SDG is a group of 20 or fewer 
field samples within a Laboratory Job, received over a specified time frame.  
 
SAMPLE NUMBER - a unique identification number designated to each 
sample.  
 
 

15. REFERENCES 

15.1 Multi Water Quality Checker, U-50 Series, Instruction Manual, Code 
GZ0000144342, HORIBA, September 2008. 

15.2 Standard Methods for the Examination of Water and Wastewater, 19th 
Edition, American Public Health Association, Washington, DC, 1995, 
SM 2510 B. 
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1. SCOPE AND APPLICATION 

1.1. This SOP is applicable to the field determination of dissolved oxygen 
using Standard Methods (SM) 19th Edition 4500-O G. 

1.2. This SOP is applicable to the field determination of dissolved oxygen 
(DO), using a Horiba U-52 Multi Water Quality Checker equipped with a 
DO sensor probe.  

2. METHOD SUMMARY 

2.1. This method determines the specific conductance of water samples 
using a conductivity meter with an electrode. Each time samples are 
analyzed for the purpose of regulatory reporting, both blank and 
calibration verification standards are analyzed. 

2.2. A duplicate is performed for each batch of 20 or less samples; the 
calculated RPD must be less than or equal to 20% (Section 1 0). Note 
that the Horiba U-52 is normally used by AMEC with a flow-through cell 
to assess stabilization of indicator parameters within the context of low-
flow ground water sampling. Within that context, duplicate sampling is 
not performed in the field; however, performance of duplicate calibration 
analysis can be performed at the specified rate, and will be recorded in 
the laboratory or field log book. 

3. INTERFERENCES 

3.1. Coatings of oily materials or particulates can impair electrode response. 
Any coatings may be removed by wiping and rinsing with distilled or tap 
water. Additional cleaning may be necessary as stated in the 
manufacturer’s manuals. 

4. APPARATUS AND MATERIALS 

4.1. Horiba U-52 

4.2. Clean calibration beaker (1,000 mL volumetric). The transparent 
calibration cup included cannot be used to manually calibrate the DO 
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sensor. Use a suitable bottle in which the DO sensor can be immersed.  
The black calibration cup provided for auto cal can be used for this 
purpose. 

4.3. Air pump for lab calibration.  Wet paper towel for field calibration. 

5. REAGENTS 

5.1. Deionized water 

5.2. Sodium sulfite (zero calibration solution) 

5.3. Zero calibration solution shall be marked with the date received by the 
laboratory and the date first opened by the laboratory. 

 
6. STANDARDS 

6.1. Standard calibration (zero) liquid (sodium sulfite solution) – Dissolve 50 
g of sodium sulfite to 1,000 mL in deionized water at 25o  C.  

7. SAMPLE HANDLING AND PRESERVATION 

7.1. Wait at least 20 minutes after turning the system power ON before 
calibrating the DO sensor. 

7.2. Sample dissolved oxygen should be measured as soon as possible. 

8. SAFETY 

8.1. Eye protection, lab coat and appropriate gloves must be worn while 
samples, standards, solvents, and reagents are being handled.  

8.2. The analyst should follow all applicable items in the safety rules 
contained in the AMEC Corporate Safety, Health and Environment 
Manual. 

8.3. All questions pertaining to any safety procedure should be brought to 
the department supervisor or AMEC Safety and Health Manager. 

9. PROCEDURE (Manual Calibration) 

9.1. Zero Calibration 
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 Wash the Dissolved Oxygen (DO) sensor two or three times 

using deionized water. 

 First, calibrate the zero point. Press the control unit’s CAL key to 
set the calibration mode. 

 Press the down (▼) key to move the cursor to "Manual 
calibration", then press the ENTER key. 

 In the parameter selection screen, move the cursor to DO, then 
press the ENTER key. Set the number of calibration procedures, 
then press the ENTER key.  (Set for two (2) calibration points.) 

 Wash the sensor probe 2 or 3 times in deionized water to 
remove any dirt, then submerge the sensor probe in the bottle of 
zero calibration solution. 

 Press the up (▲) and down (▼) keys to set the DO value to 0.00 
mg/L. Check that "Current measurement value" has stabilized. 
Record stabilized reading in the logbook then press the ENTER 
key to start calibration. 

 When the message "Cal complete. Press ENT to Span cal." 
appears, press the ENTER key to start the span calibration 
procedure. Record reading in the log book. 

 Remove the sensor from the zero calibration solution and 
thoroughly rinse with deionized water.  

9.2 Span Calibration 

When calibrating in the lab, make a standard calibration liquid by 
pouring 1 to 2 liters of distilled or tap water into a suitably sized beaker 
or container. Using the air pump, feed air into the water and aerate the 
solution until oxygen is saturated (~ 1 hr).  

When performing field calibration, a wet paper towel may be wrapped 
around the sensor probes in lieu of submerging the sensor probe in the 
span solution.   
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 When the message "Cal complete. Press ENT to Span cal." 

appears, press the ENTER key to start the span calibration 
procedure.  

 Submerge the sensor probe in the container filled with the span 
solution for lab calibration OR wrap the sensor probe with a wet 
paper towel if air calibrating in the field.   

 Press the up (▲) and down (▼) keys to set the DO value to the 
saturated dissolved oxygen value of the water at that 
temperature. (See tables below:  For lab calibration use 
Table 1; for field calibration in air use Table 2).  

 Check that "Current measurement value" has stabilized. Record 
the reading then press the ENTER key to start calibration. 

 Record the stable reading in the log book.  Calibration is finished 
when the message "Cal   complete. ENT to manual cal menu." 
appears. Press the ENTER key to return to the calibration 
parameter selection screen.  

Table 1: Laboratory Standard Calibration Liquid 
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Table 2: Field Air Calibration 

 

9.3 Data Processing: 

Following calibration, obtain environmental sample data by reading 
digital DO units from meter display; record in field log book. 

10. QUALITY CONTROL 

10.1. A quality control batch sample analysis will be performed only when a 
regulatory reportable is required. 

Precision analysis is performed on a duplicate sample obtained from 
the sample batch.  The RPD must be within the laboratory generated 
control limits (<20% RPD for field analysis of environmental samples). 

  RPD  100  
2/21

21






DD

DD
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Where:  D1 = First sample value 

D2 = Second sample value (duplicate) 
RPD = Relative percent difference (RPD) 

 

11. CORRECTIVE ACTIONS AND CONTINGENCIES FOR HANDLILNG OUT-
OF-CONTROL OR UNACCEPTABLE DATA 

 
Data that fails to meet minimum acceptance criteria will be annotated (flagged) 
with qualifiers and/or appropriate narrative comments defining the nature of 
the outage. For example, a data value from a QC batch which duplicate 
sample precision has not been met will be flagged with an asterisk (*). If 
applicable, a Corrective Action Report will be initiated in order to provide for 
investigation and follow-up.  
 
 

12. POLLUTION PREVENTION 
 

12.1 Pollution prevention encompasses any technique that reduces or 
eliminates the quantity or toxicity of waste at the point of generation.  
Numerous opportunities for pollution prevention exist in laboratory 
operation.  The USEPA has established a prevention hierarchy of 
environmental management techniques that places pollution prevention 
as the management option of first choice.  Whenever feasible, 
laboratory personnel should use pollution prevention techniques to 
address their waste generation.  When wastes cannot be feasibly 
reduced at the source, the agency recommends recycling as the next 
best option. 

 
12.2 The quantity of chemical purchased should be based on expected 

usage during its shelf life and disposal cost of unused material.  Actual 
reagent preparation volumes should reflect anticipated usage and 
reagent stability. Reagent stock will be maintained to insure for 
compliance with manufacturer shelf life specifications. Where provided 
by the manufacturer, reagent expiration date will be clearly indicated on 
the reagent packaging. 

 
12.3 For information about pollution prevention that may be applicable to 

laboratories and research institutions, consult “Less is Better: 
Laboratory Chemical  Management for Waste Reduction”, available 
from the American Chemical Society’s Department of Government 
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Regulations and Science Policy, 1155 16th Street N.W., Washington 
D.C.  20036, (202) 872-4477. 

 
13. WASTE MANAGEMENT 
 

The U.S. Environmental Protection Agency requires that laboratory waste 
management practices conducted be consistent with all applicable rules and 
regulations.  Excess reagents, samples, and method process wastes should 
be characterized and disposed of in an acceptable manner.  The Agency 
urges laboratories to protect the air, water and land by minimizing and 
controlling all release from hoods, and bench operations, complying with the 
letter and spirit of any waste regulations, particularly the hazardous waste 
identification rules and land disposal restrictions.  For further information on 
waste management consult the “Waste Management Manual for Laboratory 
Personnel”, available from the American Chemical Society at the address 
listed above. 

 
14. DEFINITIONS 
 

The following is a list of commonly used Terms and Definitions used within the 
laboratory: 
 
ALIQUOT - a measured portion of a sample, or solution, taken for sample 
preparation and/or analysis. 
 
ANALYTE - the element or ion an analysis seeks to determine; the element of 
interest. 
 
ANALYTICAL SAMPLE - any solution or media introduced into an instrument 
on which an analysis is performed excluding instrument calibration, initial 
calibration verification, initial calibration blank, continuing calibration 
verification and continuing calibration blank. 

 
CHAIN OF CUSTODY (COC) - an unbroken trail of accountability that ensures 
the physical security of samples, data and records.  
 
CONTAMINATION - a component of a sample or an extract that is not 
representative of the environmental source of the sample. Contamination may 
stem from other samples, sampling equipment, while in transit, from laboratory 
reagents, laboratory environment, or analytical instruments. 
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DAY - unless otherwise specified, day shall mean calendar day.  
 
DUPLICATE - a second aliquot of a sample that is treated the same as the 
original sample in order to determine the precision of the method. 
 
FIELD BLANK - this is any sample that is submitted from the field and is 
identified as a blank. This includes trip blanks, rinsates, equipment blanks, etc. 
 
HOLDING TIME - the elapsed time expressed in days from the date of 
collection, or date of receipt, depending on the protocol. 
 
LABORATORY RECEIPT DATE - the date on which a sample is received at 
the Contractor's facility, as recorded on the shipper's delivery receipt. 
 
MATRIX - the predominant material of which the sample to be analyzed is 
composed.  
 
METHOD DETECTION LIMIT (MDL) - the minimum concentration of a 
substance (an analyte) that can be measured with 99% confidence that the 
analyte concentration is greater than (40 CFR Part 136 Appendix B). 
 
PROTOCOL - describes the exact procedures to be followed with respect to 
sample receipt and handling, analytical method of data reporting and 
deliverables, and document control.  
 
QUALITY CONTROL SAMPLE - a solution obtained from an outside source 
having known concentration values to be used to verify the calibration 
standards. 
 
REAGENT WATER - water in which an interfering is not observed at or above 
the minimum quantization limit of the parameters of interest. 
 
SAMPLE - a portion of material to be analyzed that is contained in single or 
multiple containers and identified by a unique sample number. 
 
SAMPLE DELIVERY GROUP (SDG) - a unit within a single Case that is used 
to identify a group of samples for delivery. An SDG is a group of 20 or fewer 
field samples within a Laboratory Job, received over a specified time frame.  
 
SAMPLE NUMBER - a unique identification number designated to each 
sample. 
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15. REFERENCES 

15.1 Multi Water Quality Checker, U-50 Series, Instruction Manual, CODE 
GZ0000144342, HORIBA, September 2008. 

15.2 Standard Methods for the Examination of Water and Wastewater, 19th 

Edition, American Public Health Association, Washington, DC, 1995, 
SM 4500-O G. 
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1. SCOPE AND APPLICATION 

1.1. This SOP is applicable to the field determination of oxidation reduction 
potential (ORP) using Standard Methods (SM) 19th Edition 2580 B. 

1.2. This SOP is applicable to the field determination of ORP using a Horiba U-
52 series Multi Water Quality Checker System equipped with pH/ORP/ 
TEMP/COND/DO/TURB sensor units.  Horiba U-52. 

1.3. This procedure is for an operation check and maintenance of the ORP 
electrode; no calibration procedure is provided by the manufacturer. 

2. METHOD SUMMARY 

2.1. The ORP of a water sample is used with a platinum electrode and is 
expressed in millivolts (mV). 

3. APPARATUS AND MATERIALS 

3.1. Horiba U-52 Multi-parameter Water Quality Monitoring System 

3.2. 500 mL or equivalent beaker or container. 

4. REAGENTS 

4.1. Distilled or tap water. 

5. STANDARDS 

5.1. Horiba standard powder 160-22 or No, 160-51, or YSI 3682 Zobell 
Solution in dry form (“ORP Standard Solution” or ”3682 Solution” 
consisting of 75% Potassium Chloride, 14% Potassium Ferrocyanide 
Trihydrate, and 11% Potassium Ferricyanide by weight).  

5.2. All chemicals shall be marked with the date received by the laboratory and 
the date first opened by the laboratory. 
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6. SAFETY 

6.1. Eye protection, lab coat and appropriate gloves must be worn while 
samples, standards, solvents, and reagents are being handled.  

6.2. The analyst should follow all applicable items in the safety rules contained 
in the AMEC Corporate Safety, Health and Environment Manual. 

6.3. All questions pertaining to any safety procedure should be brought to the 
department supervisor or AMEC Safety and Health Manager. 

6.4. Do not give a sudden shock to the sensor probe. The sensor will become 
damaged. 

6.5. Do not remove the protection cover from the sensor probe before using. 

6.6. The YSI 3682 Zobell Solution will react with acids to form harmful 
byproducts, including hydrocyanide gas. 

7. INSTRUMENT PROPER OPERATION CHECK PROCEDURE 

7.1. Reconstitute ORP Standard Powder (No. 160-22 or No. 160-51) 

 Fill a clean beaker with one bag of ORP standard 
powder No. 160-22 or No. 160-51.  Add 250 ml 
deionized water to the beaker containing the powder 
and agitate solution thoroughly. There will be some 
excess quinhydrone (a black powder) that floats on the 
surface when agitating the solution. If the prepared 
ORP standard solution is left in open air for one hour or 
more, the solution may be transformed. For this reason, 
ORP standard solution reconstituted from Horiba ORP 
standard powder 160-22 or 160-51 cannot be stored. 

7.2. Alternatively, for YSI 3682 Zobell Solution in dry form: 

 Add 125 +/- 5 ml deionized or distilled water to the 
amber bottle containing the dry 3682 Solution (125 ml 
typically fills the bottle to the bottom of the neck).  Mark 
the label with the preparation date. The reconstituted 
solution has a maximum shelf life of 6 months (the shelf 
life of the dry product is 24 months). Store product 
below 40o C. 
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7.3. Operating Procedure 

 Fill the transparent calibration cup to the reference line 
with the standard solution. 

 Wash the sensor probe 2 or 3 times in deionized water 
to remove any dirt, then submerge the sensor probe in 
the transparent calibration cup. 

 Press the control unit’s CAL key to set the calibration 
mode. 

 Press the down (▼) key to move the cursor to "Manual 
calibration", then press the ENTER key. 

  In the parameter selection screen, move the cursor to 
ORP, then press the ENTER key. 

 Press the up (▲) and down (▼) keys to set the mV 
value of the ORP standard solution containing the 
submerged sensor probe at the measurement 
temperature. 

For Horiba ORP standard solution 160-22 or 16051:                

 

 

 

 

 

 

 

 

 

 

Temperature 160-22 16051 

5 +274 +112 

10 +271 +107 

15 +267 +101 

20 +263 +95 

25 +258 +89 

30 +254 +83 

35 +249 +76 

40 +244 +69 
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For YSI 3682 Zobell Solution:             

 

 

 

 

 

 

 

 

 

 Check that "Current measurement value" has 
stabilized, then press the ENTER key to start 
calibration. 

 Calibration is finished when the message "Cal 
complete. ENT to manual cal menu." appears. Press 
the ENTER key to return to the calibration parameter 
selection screen. 

8. INSTRUMENT MAINTENANCE 

8.1. Daily Maintenance 

 pH/ORP sensor: Remove any visual contamination 
which is present by a piece of gauze dampened with 
detergent. 

8.2. Monthly Maintenance for the pH/ORP Probe 

 Replace the internal solution for the pH sensor probe. 
Remove the sensor from the sensor probe using the 
sensor spanner. Open the internal solution 
replenishment rubber stopper and remove the internal 
solution with a syringe. Pour the new solution (#330) to 
the level near the rubber stopper. Avoid air bubbles in 
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the solution. Air bubbles in the internal solution will 
impair the sensor’s pressure compensation function. 
Shake the sensor to avoid air bubbles in the internal 
solution from remaining at the bottom of the sensor. 
Attach the sensor to the sensor probe. 

8.3. Long Term Storage 

 Remove the pH/ORP sensor from the sensor probe 
and check the internal solution replenishment port is 
closed. Attach a seal to the liquid junction and attach 
the rubber caps before storage. 

9. POLLUTION PREVENTION 

9.1 Pollution prevention encompasses any technique that reduces or 
eliminates the quantity or toxicity of waste at the point of generation.  
Numerous opportunities for pollution prevention exist in laboratory 
operation.  The USEPA has established a prevention hierarchy of 
environmental management techniques that places pollution prevention as 
the management option of first choice.  Whenever feasible, laboratory 
personnel should use pollution prevention techniques to address their 
waste generation.  When wastes cannot be feasibly reduced at the 
source, the agency recommends recycling as the next best option. 

 
9.2 The quantity of chemical purchased should be based on expected usage 

during its shelf life and disposal cost of unused material.  Actual reagent 
preparation volumes should reflect anticipated usage and reagent stability. 

 
9.3 For information about pollution prevention that may be applicable to 

laboratories and research institutions, consult “Less is Better: Laboratory 
Chemical  Management for Waste Reduction”, available from the 
American Chemical Society’s Department of Government Regulations and 
Science Policy, 1155 16th Street N.W., Washington D.C.  20036, (202) 
872-4477.  

 
10. WASTE MANAGEMENT 

The U.S. Environmental Protection Agency requires that laboratory waste 
management practices conducted be consistent with all applicable rules and 
regulations.  Excess reagents, samples, and method process wastes should be 
characterized and disposed of in an acceptable manner.  The Agency urges 
laboratories to protect the air, water and land by minimizing and controlling all 
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release from hoods, and bench operations, complying with the letter and spirit of 
any waste regulations, particularly the hazardous waste identification rules and 
land disposal restrictions.  For further information on waste management consult 
the “Waste Management Manual for Laboratory Personnel”, available from the 
American Chemical Society at the address listed above. 
 

11. DEFINITIONS 

The following is a list of commonly used Terms and Definitions: 
 
ALIQUOT - a measured portion of a sample, or solution, taken for sample 
preparation and/or analysis. 
 
ANALYTE - the element or ion an analysis seeks to determine; the element of 
interest. 
 
ANALYTICAL SAMPLE - any solution or media introduced into an instrument on 
which an analysis is performed excluding instrument calibration, initial calibration 
verification, initial calibration blank, continuing calibration verification and 
continuing calibration blank.  

 
CONTAMINATION - a component of a sample or an extract that is not 
representative of the environmental source of the sample. Contamination may 
stem from other samples, sampling equipment, while in transit, from laboratory 
reagents, laboratory environment, or analytical instruments. 
 
DAY - unless otherwise specified, day shall mean calendar day.  

 
MATRIX - the predominant material of which the sample to be analyzed is 
composed.  
 
PROTOCOL - describes the exact procedures to be followed with respect to 
sample receipt and handling, analytical method of data reporting and 
deliverables, and document control.  
 
QUALITY CONTROL SAMPLE - a solution obtained from an outside source 
having known concentration values to be used to verify the calibration standards. 
 
REAGENT WATER - water in which an interferant is not observed at or above 
the minimum quantization limit of the parameters of interest. 

 
SAMPLE - a portion of material to be analyzed that is contained in single or 
multiple containers and identified by a unique sample number. 
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SAMPLE NUMBER - a unique identification number designated to each sample.  

 

12. REFERENCES 

12.1 Multi-Parameter Water Quality Monitoring System, U-22XD, Operation 
Manual, HORIBA, September 2008. 

12.2 Standard Methods for the Examination of Water and Wastewater, 19th 

Edition, American Public Health Association, Washington, DC, 1995, SM 2580 B. 

12.3 YSI 3682 Zobell Solution Instructions, Item # 605518, Yellow Springs, 
Ohio (Phone 800-765-4974) 
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1. SCOPE AND APPLICATION 

1.1. This SOP is applicable to the field determination of pH using Standard 
Methods (SM) 19

th
 Edition 4500 H

+
 B. 

1.2. This SOP is applicable to the field determination of pH using a Horiba U-
52 Multi Water Quality Checker System equipped with a pH sensor.  

2. METHOD SUMMARY 

2.1. This method determines the pH of water samples using a U-52 meter with 
an electrode. Each time samples are analyzed for the purpose of 
regulatory reporting, blank and calibration verification standards are 
analyzed. 

2.2. A duplicate is performed for each batch of 20 or less samples; the 
calculated RPD must be less than or equal to 20% (Section 10). Note that 
the Horiba U-52 is normally used by AMEC with a flow-through cell to 
assess stabilization of indicator parameters within the context of low-flow 
ground water sampling. Within that context, duplicate sampling is not 
performed in the field; however, performance of duplicate calibration 
analysis can be performed at the specified rate, and will be recorded in  
the laboratory or field log book. 

3. INTERFERENCES 

3.1. Coatings of oily materials or particulates can impair electrode response. 
Any coatings may be removed by wiping and rinsing with distilled or tap 
water. Additional cleaning may be necessary as stated in the 
manufacturer’s manuals.  

4. APPARATUS AND MATERIALS 

4.1. Horiba U-52 

4.2. Clean Horiba calibration cup provided (200 mL to lower fluid fill line).  

 



AMEC Environment & Infrastructure Standard Operating 
Procedure 
 
 

Title:  pH - FIELD, Field Analysis of the pH of Waters 
Electrochemically (Horiba)  

 

SOP Number: 
pH_F02_Horiba_U
-52_070314.doc 
 
Page 2 of 8 

 

 

5. REAGENTS 

5.1. Deionized water. 

6. STANDARDS 

6.1. Standard calibration buffer solutions (pH 4, 7, 10); purchased from 
commercial vendor (e.g., HACH, OAKTON). 

6.2. All buffer solutions shall be marked with the date received by the 
laboratory and the date first opened by the laboratory. 

7. SAMPLE HANDLING AND PRESERVATION 

7.1. In the field, pH should be measured immediately after collecting the 
environmental sample. 

8. SAFETY 

8.1. Eye protection, lab coat and appropriate gloves must be worn while 
samples, standards, solvents, and reagents are being handled.  

8.2. The analyst should follow all applicable items in the safety rules contained 
in the AMEC Corporate Safety, Health and Environment Manual. 

8.3. All questions pertaining to any safety procedure should be brought to the 
department supervisor or AMEC Safety and Health Manager. 

9. PROCEDURE                                                          

9.1. The Horiba U-52 allows for either a 1-point or 2-point calibration for pH. A 
2-point calibration must be used at all times. For this reason, the 2-point 
calibration procedure below uses pH 4 and pH 10 standard calibration 
solutions. 

9.2. Manual Calibration (2-Point Calibration) 

• Wash the transparent calibration cup 2 or 3 times with 
deionized water, then fill it to the reference line with pH 4 
standard solution (200 ml). 
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• Wash the sensor probe 2 or 3 times in deionized water to 
remove any dirt, then submerge the sensor probe in the 
transparent calibration cup. 

• Press the control unit’s CAL key to set the calibration mode. 

• Press the down (▼) key to move the cursor to "Manual 
calibration", then press the ENTER key. 

• In the parameter selection screen, move the cursor to "pH", 
then press the ENTER key. 

• Set the number of calibration points (2), then press the 
ENTER key. 

• Press the up (▲) and down (▼) keys to set the pH value of 
the pH 4 standard solution containing the submerged sensor 
probe at the measurement temperature (refer to Table 1 
below for OAKTON standard solutions or use adjustment 
on buffer solution bottle label). Record set reading to 2 
decimal places in log book. 

• Check that "Current measurement value" has stabilized, then 
press the ENTER key to start calibration.   

• Press the ENTER key to start the span calibration procedure 
when the message "Cal complete. Press ENT to Span cal." 
appears. 

• Wash the transparent calibration cup 2 or 3 times with 
deionized water, then fill it to the reference line with pH 10 
standard solution (200 ml). 

• Wash the sensor probe 2 or 3 times in deionized water to 
remove any dirt, then submerge the sensor probe in the 
transparent calibration cup.  Record stabilized reading. 

• Press the up (▲) and down (▼) keys to set the pH value of 
the pH 10 standard solution containing the submerged 
sensor probe at the measurement temperature (refer to 
Table 1 for OAKTON standard solutions or use 
adjustment on buffer solution bottle label). Record set 
reading to 2 decimal places in log book. 
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TABLE 1 

pH Values of OAKTON Standard Buffer Solutions at Various Temperatures 

0 4.01 7.11 10.32

5 4.01 7.09 10.25

10 4.00 7.06 10.18

15 4.00 7.04 10.12

20 4.00 7.01 10.06

25 4.01 7.00 10.02

30 4.01 6.98 9.97

35 4.02 6.98 9.93

40 4.03 6.97 9.89

45 4.04 6.97 9.86

Temp        
oC

pH 4                 

Standard Solution

pH 7                

Standard Solution

pH 10            

Standard Solution

 
 

• Check that "Measurement value" has stabilized, then press 
the ENTER key to start calibration. 

• Calibration is finished when the message "Cal complete. ENT 
to manual cal menu." appears. Press the ENTER key to 
return to the calibration parameter. 

9.2 Calibration Check 

• Wash the sensor two or three times using distilled or tap 
water. 

• Fill Horiba calibration beaker to lower mark (200 mL) with pH 
7 buffer solution. 

• Insert sensor into calibration beaker and record reading to 
two decimal places.    

• Check standard result must be within 0.10 +/- pH units. 

9.3 Recalibration Requirement (Sample Period > 3 Hr) 

• If a period >3 hours elapses from the time of the initial 
calibration to sample measurement, a pH buffer check 
standard must be performed, as follows: 
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• Wash the sensor two or three times using distilled or tap 
water. 

• Fill Horiba transparent calibration beaker to lower mark (200 
mL) with pH 7 buffer solution. 

• Insert sensor into calibration beaker and record reading.  

• If the sensor reading differs by 0.2 +/- pH units from the 
standard buffer value, than the meter must be recalibrated 
per procedures 9.2 and 9.3.  

9.4 Data Processing 

• Following calibration, obtain environmental sample data by 
reading digital meter display (pH); record in the field log 
book to two decimal places.         

10. QUALITY CONTROL 

10.1. A quality control batch is opened only when required for a regulatory 
reportable. 

10.2. Precision analysis is performed by implementing the above procedure on 
a duplicate sample obtained from the sample batch.  The RPD must be 
within the laboratory generated control limits (<20% RPD for field analysis 
of environmental samples). 

[ ]
RPD  100  

2/21

21

=⋅

+

−

DD

DD
 

 
 
Where:  D1 = First sample value 

D2 = Second sample value (duplicate) 
RPD = Relative percent difference (RPD) 
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11. CORRECTIVE ACTIONS AND CONTINGENCIES FOR HANDLING OUT-OF-                                
CONTROL OR UNACCEPTABLE DATA 

 

Data that fails to meet minimum acceptance criteria will be annotated (flagged) 
with qualifiers and/or appropriate narrative comments defining the nature of the 
outage.  For example, a data value from a QC batch from which duplicate 
sample precision has not been met will be flagged with an asterisk (*).  If 
applicable, a Corrective Action Report will be initiated in order to provide for 
investigation and follow-up.  
 

12. POLLUTION PREVENTION 
 

12.1 Pollution prevention encompasses any technique that reduces or 
eliminates the quantity or toxicity of waste at the point of generation.  
Numerous opportunities for pollution prevention exist in laboratory 
operation.  The USEPA has established a prevention hierarchy of 
environmental management techniques that places pollution prevention 
as the management option of first choice.  Whenever feasible, laboratory 
personnel should use pollution prevention techniques to address their 
waste generation.  When wastes cannot be feasibly reduced at the 
source, the agency recommends recycling as the next best option. 

 
12.2 The quantity of chemical purchased should be based on expected usage 

during its shelf life and disposal cost of unused material.  Actual reagent 
preparation volumes should reflect anticipated usage and reagent 
stability. 

 
12.3 For information about pollution prevention that may be applicable to 

laboratories and research institutions, consult “Less is Better: Laboratory 
Chemical Management for Waste Reduction”, available from the 
American Chemical Society’s Department of Government Regulations and 
Science Policy, 1155 16

th
 Street N.W., Washington D.C.  20036, (202) 

872-4477. 
 
13. WASTE MANAGEMENT 
 

The U.S. Environmental Protection Agency requires that laboratory waste 
management practices conducted be consistent with all applicable rules and 
regulations.  Excess reagents, samples, and method process wastes should be 
characterized and disposed of in an acceptable manner.  The Agency urges 
laboratories to protect the air, water and land by minimizing and controlling all 
release from hoods, and bench operations, complying with the letter and spirit of 
any waste regulations, particularly the hazardous waste identification rules and 
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land disposal restrictions.  For further information on waste management consult 
the “Waste Management Manual for Laboratory Personnel”, available from the 
American Chemical Society at the address listed above. 
 

14. DEFINITIONS 
 

The following is a list of commonly used Terms and Definitions: 
 
ALIQUOT - a measured portion of a sample, or solution, taken for sample 
preparation and/or analysis. 
 
ANALYTE - the element or ion an analysis seeks to determine; the element of 
interest. 
 
ANALYTICAL SAMPLE - any solution or media introduced into an instrument on 
which an analysis is performed excluding instrument calibration, initial calibration 

verification, initial calibration blank, continuing calibration verification and 
continuing calibration blank.  

 
CHAIN OF CUSTODY (COC) - an unbroken trail of accountability that ensures 
the physical security of samples, data and records.  
 

CONTAMINATION - a component of a sample or an extract that is not 
representative of the environmental source of the sample. Contamination may 
stem from other samples, sampling equipment, while in transit, from laboratory 
reagents, laboratory environment, or analytical instruments. 
 

DAY - unless otherwise specified, day shall mean calendar day.  
 

DUPLICATE - a second aliquot of a sample that is treated the same as the 
original sample in order to determine the precision of the method. 
 

MATRIX - the predominant material of which the sample to be analyzed is 
composed.  
 
PROTOCOL - describes the exact procedures to be followed with respect to 
sample receipt and handling, analytical method of data reporting and 
deliverables, and document control.  
 
QUALITY CONTROL SAMPLE - a solution obtained from an outside source 
having known concentration values to be used to verify the calibration standards. 
 



AMEC Environment & Infrastructure Standard Operating 
Procedure 
 
 

Title:  pH - FIELD, Field Analysis of the pH of Waters 
Electrochemically (Horiba)  

 

SOP Number: 
pH_F02_Horiba_U
-52_070314.doc 
 
Page 8 of 8 

 

REAGENT WATER - water in which an interferant is not observed at or above 
the minimum quantization limit of the parameters of interest. 

 
SAMPLE - a portion of material to be analyzed that is contained in single or 
multiple containers and identified by a unique sample number. 
 
SAMPLE DELIVERY GROUP (SDG) - a unit within a single Case that is used to 
identify a group of samples for delivery. An SDG is a group of 20 or fewer field 
samples within a Laboratory Job, received over a specified time frame.  
 
SAMPLE NUMBER - a unique identification number designated to each sample.  
 

15. REFERENCES 

15.1 Multi Water Quality Checker, U-50 series, Instruction Manual, CODE 
GZ0000144342, HORIBA, September 2008. 

15.2 Standard Methods for the Examination of Water and Wastewater, 19
th

 
Edition, American Public Health Association, Washington, DC, 1995, SM 
4500-H

+ 
B. 
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1. SCOPE and APPLICATION 

1.1. This SOP is applicable to the field determination of temperature using 
Standard Methods (SM) 19th Edition 2550 B.  

1.2. This SOP is applicable to the field determination of temperature using 
a Horiba U-52Multi Water Quality Checker equipped with a TEMP 
sensor. 

2. METHOD SUMMARY 

2.1. This method determines the temperature of water samples using a 
mercury-filled Celsius thermometer, providing a calibration setting for 
the instrument thermistor. 

3. INTERFERENCES 

3.1. Coatings of oily materials or particulates can impair electrode 
response. Any coatings may be removed by wiping and rinsing with DI 
or tap water. Additional cleaning may be necessary as stated in the 
manufacturer’s manuals. 

4. APPARATUS AND MATERIALS 

4.1. Horiba U-52 

4.2. AMEC NIST-certified thermometer (serial number # 4L2200) 

4.3. Clean sample container.  

5. REAGENTS 

5.1. Deionized water. 

6. SAFETY 

6.1. Eye protection, lab coat and appropriate gloves must be worn while 
samples, standards, solvents, and reagents are being handled.  
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6.2. The analyst should follow all applicable items in the safety rules 

contained in the AMEC Corporate Safety, Health and Environment 
Manual. 

6.3. All questions pertaining to any safety procedure should be brought to 
the department supervisor or local AMEC Safety and Health Manager. 

7. PROCEDURE (Temp Calibration) 

 Temperature calibration is performed on a quarterly basis. 

 Wash the sensor two or three times using deionized water. 

 Fill a container with water and insert NIST thermometer into 
sample container; allow time for measured temperature to 
stabilize; record as the “Set” value. 

 Insert the probe. Wait 5 minutes before starting calibration.  
Press the control unit’s CAL key to set the calibration mode. 

 Press the down (▼) key to move the cursor to “manual 
calibration”, then press the ENTER key. 

 In the parameter selection screen, move the cursor to ‘Temp” 
then press the ENTER key. 

 Press the up (▼) and down (▲) keys to set the calibration value 
– the temperature of the water containing the submerged sensor 
probe (the “Set value”).  Record reading in log book. 

 Check that “Current measurement value” has stabilized, then 
press the ENTER key to start calibration. 

 Calibration is finished when the message “Cal complete.  CNT to 
measure” appears. 

8. QUALITY CONTROL 

8.1. For regulatory reportable data, a duplicate is analyzed every 20 
samples or monthly whichever is more frequent.  Primary and duplicate 
sample analysis must be +/- 1 oC. Routine instrument calibration is 
performed on a weekly basis. 
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9. CORRECTIVE ACTIONS AND CONTINGENCIES FOR HANDLILNG OUT-

OF-CONTROL OR UNACCEPTABLE DATA 
 

Data that fails to meet minimum acceptance criteria will be annotated (flagged) 
with qualifiers and/or appropriate narrative comments defining the nature of 
the outage. For example, a data value from a QC batch from which duplicate 
sample precision has not been met will be flagged with an asterisk (*). If 
applicable, a Corrective Action Report will be initiated in order to provide for 
investigation and follow-up. For further corrective actions and contingencies 
for handling out-of-control or unacceptable data see “Out of Control Events 
Corrective Actions” SOP. 

 
10. POLLUTION PREVENTION 
 

10.1 Pollution prevention encompasses any technique that reduces or 
eliminates the quantity or toxicity of waste at the point of generation.  
Numerous opportunities for pollution prevention exist in laboratory 
operation.  The USEPA has established a prevention hierarchy of 
environmental management techniques that places pollution prevention 
as the management option of first choice.  Whenever feasible, 
laboratory personnel should use pollution prevention techniques to 
address their waste generation.  When wastes cannot be feasibly 
reduced at the source, the agency recommends recycling as the next 
best option. 

 
10.2 For information about pollution prevention that may be applicable to 

laboratories and research institutions, consult “Less is Better: 
Laboratory Chemical  Management for Waste Reduction”, available 
from the American Chemical Society’s Department of Government 
Regulations and Science Policy, 1155 16th Street N.W., Washington 
D.C.  20036, (202) 872-4477. 

 
11. WASTE MANAGEMENT 
 

The U.S. Environmental Protection Agency requires that laboratory waste 
management practices conducted be consistent with all applicable rules and 
regulations.  Excess reagents, samples, and method process wastes should 
be characterized and disposed of in an acceptable manner.  The Agency 
urges laboratories to protect the air, water and land by minimizing and 
controlling all release from hoods, and bench operations, complying with the 
letter and spirit of any waste regulations, particularly the hazardous waste 
identification rules and land disposal restrictions.  For further information on 
waste management consult the “Waste Management Manual for Laboratory 
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Personnel”, available from the American Chemical Society at the address 
listed above. 
 

 
12. DEFINITIONS 
 

The following is a list of commonly used Terms and Definitions used: 
 
ALIQUOT - a measured portion of a sample, or solution, taken for sample 
preparation and/or analysis. 
 
ANALYTE - the element or ion an analysis seeks to determine; the element of 
interest. 
 
ANALYTICAL SAMPLE - any solution or media introduced into an instrument 
on which an analysis is performed excluding instrument calibration, initial 
calibration verification, initial calibration blank, continuing calibration 
verification and continuing calibration blank.  

 
CHAIN OF CUSTODY (COC) - an unbroken trail of accountability that ensures 
the physical security of samples, data and records.  
 
CONTAMINATION - a component of a sample or an extract that is not 
representative of the environmental source of the sample. Contamination may 
stem from other samples, sampling equipment, while in transit, from laboratory 
reagents, laboratory environment, or analytical instruments. 
 
DAY - unless otherwise specified, day shall mean calendar day.  

 
DUPLICATE - a second aliquot of a sample that is treated the same as the 
original sample in order to determine the precision of the method. 
 
MATRIX - the predominant material of which the sample to be analyzed is 
composed.  
 
PROTOCOL - describes the exact procedures to be followed with respect to 
sample receipt and handling, analytical method of data reporting and 
deliverables, and document control.  
 
QUALITY CONTROL SAMPLE - a solution obtained from an outside source 
having known concentration values to be used to verify the calibration 
standards. 
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REAGENT WATER - water in which an interferant is not observed at or above 
the minimum quantitation limit of the parameters of interest. 
 
SAMPLE - a portion of material to be analyzed that is contained in single or 
multiple containers and identified by a unique sample number. 
 
SAMPLE DELIVERY GROUP (SDG) - a unit within a single Case that is used 
to identify a group of samples for delivery. An SDG is a group of 20 or fewer 
field samples within a Laboratory Job, received over a specified time frame.  
 
SAMPLE NUMBER - a unique identification number designated to each 
sample.  
 

13. REFERENCES 

13.1 Multi Water Quality Checker, U-50 Series, Instruction Manual, code 
GZ0000144342, HORIBA, September 2008.  

13.2 Standard Methods for the Examination of Water and Wastewater, 19th 
Edition, American Public Health Association, Washington, DC, 1995, 
SM 2550 B. 
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1. SCOPE AND APPLICATION 

1.1. This SOP is applicable to the field determination of turbidity using 
Standard Methods (SM) 2130 B. 

1.2. This SOP is applicable to the field determination of turbidity (TURB), using 
a Horiba U-52 Multi Water Quality Checker equipped with a TURB sensor 
.  

2. METHOD SUMMARY 

2.1. This method determines the turbidity of water samples using a turbidity 
sensor with an electrode.   Each time samples are analyzed for the 
purpose of regulatory reporting, a blank and calibration verification 
standards are analyzed. A duplicate is performed for each batch of 20 or 
less samples; the calculated RPD must be less than or equal to 20% 
(Section 10). 

3. INTERFERENCES 

3.1. Coatings of oily materials or particulates can impair electrode response.  
Any coatings may be removed by wiping and rinsing with DI or tap water.  
Additional cleaning may be necessary as stated in the manufacturer’s 
manuals. 

4. APPARATUS AND MATERIALS 

4.1. Horiba U-52 

4.2. Clean Horiba transparent calibration cup provided (200 mL to lower fluid 
fill line) 

5. REAGENTS 

5.1. Deionized water. 
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6. STANDARDS 

6.1. Turbidity calibration solution (800 NTU), purchased from commercial 
vendor. 

6.2. Calibration solution shall be marked with the date received by the 
laboratory and the date first opened by the laboratory 

7. SAMPLE HANDLING AND PRESERVATION 

7.1. Applicable only to field measurement within a 15 minute period following 
sample collection. 

8. SAFETY 

8.1. Eye protection, lab coat and appropriate gloves must be worn while 
samples, standards, solvents, and reagents are being handled.  

8.2. The analyst should follow all applicable items in the safety rules contained 
in the AMEC Corporate Safety, Health and Environment Manual. 

8.3. All questions pertaining to any safety procedure should be brought to the 
department supervisor or AMEC Safety and Health Manager. 

9. PROCEDURE  

9.1. Zero Calibration (Manual Calibration) 

Calibrate meter at each use with a standard at 25 oC +/- 3 oC.  

 Press the control unit’s CAL key to set the calibration mode. 

 Press the down (▼) key to move the cursor to "Manual 
calibration", then press the ENTER key. 

 In the parameter selection screen, move the cursor to "TURB", 
then press the ENTER key. 

 Press the up (▲) and down (▼) keys to set the number of 
calibration points, then press the ENTER key. (Set for a 2 point 
calibration.) 

 Wash the transparent calibration cup 2 or 3 times with deionized 
water, then fill it to the reference line with deionized water. 
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 Wash the sensor probe two or three times using deionized 

water then submerge into the transparent calibration cup. 

 Press the up (▲) and down (▼) keys to set the "TURB" value to 
0.0 NTU. Check that "Current measurement value" has 
stabilized, then press the ENTER key to start calibration.  

 Record stabilized reading in the log book.   

9.2  Span Calibration 

Calibrate meter using 800 NTU turbidity calibration solution at 25oC +/- 3 
oC (or a standard solution of known concentration above 100 NTU).  

 When the message "Cal complete. Press ENT to Span cal." 
appears, press the ENTER key to start the span calibration 
procedure. 

 Wash the transparent calibration cup 2 or 3 times with deionized 
water, then fill it to the reference line with 800 NTU standard 
solution (or a standard solution of known concentration above 
100 NTU). 

 Wash the sensor two or three times using deionized water then 
submerge the sensor probe in the transparent calibration cup. 
Press the up (▲) and down (▼) keys to set the "TURB" value to 
800 NTU, or to the known concentration of a standard solution 
above 100 NTU (U-52 Input range = 100 NTU to 1000 NTU). 

 Check that "Current measurement value" has stabilized, then 
press the ENTER key to start calibration. 

  Record stabilized reading in the log book. 

 Calibration is finished when the message "Cal complete. ENT to 
manual menu." appears. Press the ENTER key to return to the 
calibration parameter selection screen. 

    9.3    Data Processing: 

Following calibration, obtain environmental sample data by reading digital 
meter display (NTU); record in field log book.       
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10. QUALITY CONTROL 

10.1. A quality control batch is opened only when required for a regulatory 
reportable; otherwise routine equipment calibration is performed on a 
weekly basis. 

10.2. Precision analysis is performed by implementing the above procedure on 
a duplicate sample obtained from the sample batch.  The RPD must be 
within the laboratory generated control limits (<20% RPD for field analysis 
of environmental samples). 

  RPD  100  
2/21

21






DD

DD
 

Where:  D1 = First sample value 
D2 = Second sample value (duplicate) 
RPD = Relative percent difference (RPD) 

 
11. CORRECTIVE ACTIONS AND CONTINGENCIES FOR HANDLILNG OUT-OF-                      

CONTROL OR UNACCEPTABLE DATA 
 

Data that fails to meet minimum acceptance criteria will be annotated (flagged) 
with qualifiers and/or appropriate narrative comments defining the nature of the 
outage.  For example, a data value from a QC batch from which duplicate sample 
precision has not been met will be flagged with an asterisk (*).  If applicable, a 
Corrective Action Report will be initiated in order to provide for investigation and 
follow-up.  
 

12. POLLUTION PREVENTION 
 

12.1 Pollution prevention encompasses any technique that reduces or 
eliminates the quantity or toxicity of waste at the point of generation.  
Numerous opportunities for pollution prevention exist in laboratory 
operation.  The USEPA has established a prevention hierarchy of 
environmental management techniques that places pollution prevention as 
the management option of first choice.  Whenever feasible, laboratory 
personnel should use pollution prevention techniques to address their 
waste generation.  When wastes cannot be feasibly reduced at the 
source, the agency recommends recycling as the next best option. 
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12.2 The quantity of chemical purchased should be based on expected usage 

during its shelf life and disposal cost of unused material.  Actual reagent 
preparation volumes should reflect anticipated usage and reagent stability. 

 
12.3 For information about pollution prevention that may be applicable to 

laboratories and research institutions, consult “Less is Better: Laboratory 
Chemical  Management for Waste Reduction”, available from the 
American Chemical Society’s Department of Government Regulations and 
Science Policy, 1155 16th Street N.W., Washington D.C.  20036, (202) 
872-4477. 

 
13. WASTE MANAGEMENT 
 

The U.S. Environmental Protection Agency requires that laboratory waste 
management practices conducted be consistent with all applicable rules and 
regulations.  Excess reagents, samples, and method process wastes should be 
characterized and disposed of in an acceptable manner.  The Agency urges 
laboratories to protect the air, water and land by minimizing and controlling all 
release from hoods, and bench operations, complying with the letter and spirit of 
any waste regulations, particularly the hazardous waste identification rules and 
land disposal restrictions.  For further information on waste management consult 
the “Waste Management Manual for Laboratory Personnel”, available from the 
American Chemical Society at the address listed above. 
 

14. DEFINITIONS 
 

The following is a list of commonly used Terms and Definitions: 
 
ALIQUOT - a measured portion of a sample, or solution, taken for sample 
preparation and/or analysis. 
 
ANALYTE - the element or ion an analysis seeks to determine; the element of 
interest. 
 
ANALYTICAL SAMPLE - any solution or media introduced into an instrument on 
which an analysis is performed excluding instrument calibration, initial calibration 
verification, initial calibration blank, continuing calibration verification and 
continuing calibration blank.  

 
CHAIN OF CUSTODY (COC) - an unbroken trail of accountability that ensures 
the physical security of samples, data and records.  
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CONTAMINATION - a component of a sample or an extract that is not 
representative of the environmental source of the sample. Contamination may 
stem from other samples, sampling equipment, while in transit, from laboratory 
reagents, laboratory environment, or analytical instruments. 
 
DAY - unless otherwise specified, day shall mean calendar day.  

 
DUPLICATE - a second aliquot of a sample that is treated the same as the 
original sample in order to determine the precision of the method. 
 
MATRIX - the predominant material of which the sample to be analyzed is 
composed.  
 
PROTOCOL - describes the exact procedures to be followed with respect to 
sample receipt and handling, analytical method of data reporting and 
deliverables, and document control.  
 
QUALITY CONTROL SAMPLE - a solution obtained from an outside source 
having known concentration values to be used to verify the calibration standards. 
 
REAGENT WATER - water in which an interferant is not observed at or above 
the minimum quantization limit of the parameters of interest. 

 
SAMPLE - a portion of material to be analyzed that is contained in single or 
multiple containers and identified by a unique sample number. 
 
SAMPLE DELIVERY GROUP (SDG) - a unit within a single Case that is used to 
identify a group of samples for delivery. An SDG is a group of 20 or fewer field 
samples within a Laboratory Job, received over a specified time frame.  
 
SAMPLE NUMBER - a unique identification number designated to each sample.  
 
 

15. REFERENCES 

15.1 Multi Water Quality Checker, U-52 Series, Instruction Manual, CODE 
GZ0000144342, HORIBA, September 2008. 

15.2 Standard Methods for the Examination of Water and Wastewater, 19th 
Edition, American Public Health Association, Washington, DC, 1995, SM 
2130 B. 
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1.1. This SOP is applicable to the field determination of specific conductance 
using Standard Method (SM) 19th Edition 2510 B. 

1.2. This SOP is applicable to the field determination of specific conductance 
using a YSI Model 63 handheld pH, Conductivity and Salinity Meter with 
temperature sensor. 

1.3. This instrument is capable of measuring conductivity with an error not 
exceeding 1% or 1 umho/cm (1 uS/em). 

2. METHOD SUMMARY 

2.1. This method determines the specific conductance of water samples using 
a conductivity meter with an electrode. Each time samples are analyzed 
for the purpose of a regulatory reportable, calibration verification 
standards are analyzed. A duplicate is performed for each batch of 20 or 
less samples; the calculated RPD must be less than or equal to 20% 
(Section 10). 

3. INTERFERENCES 

3.1. Coatings of oily materials or particulates can impair electrode response. 
Any coatings may be removed by wiping and rinsing with distilled water. 
Additional cleaning may be necessary as stated in the manufacturer's 
manuals. 

4. APPARATUS AND MATERIALS 

4.1. YSI Model 63 handheld pH, Conductivity, Salinity and Temperature 
System Meter with pH sensor (incorporates temperature sensor and upper 
and lower conductivity sensor ports). 

4.2. Platinum Coated Electrode 

4.3. Clean sample container (250-300 ml cylindrical container). 
NOTE: Do not use 100 ml graduated cylinder for conductivity calibration 
(does not provide adequate mixing volume). 
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1.1. Standard calibration solutions appropriate for manufacturer calibration 
ranges purchased from commercial vendor: 

• 0.0 mS/m - 99.9 mS/m (0 umhos/cm- 999 umhos/cm); 

• 0.090 S/m- 0.999 S/m (900 umhos/cm- 9,999 umhos/cm); and 

• 0.90 S/m- 9.99 S/m (9,900 umhos/cm- 99,900 umhos/cm) 

1.2. Initial/annual 5-point calibration: Potassium chloride (KCI) standard 
calibration solutions to cover manufacturer calibration ranges (as above) 
and additional check standard solution (e.g., 2,000 umhos/cm or 1409 
umhos/cm). 

7. SAMPLE HANDLING AND PRESERVATION 

7 .1. Applicable only to field measurement within a 15 min. period following 
sample collection. 

8. SAFETY 

8.1. Eye protection, lab coat and appropriate gloves must be worn while 
samples, standards, solvents, and reagents are being handled. 

8.2. The analyst should follow all applicable items in the safety rules contained 
in the AMEC Corporate Safety, Health and Environment Manual. 

8.3. All questions pertaining to any safety procedure should be brought to the 
department supervisor or AMEC Safety and Health Manager. 

8.4. Health and safety information can be obtained from Section 14, Appendix 
B of the YSI Model 63 Operations Manual and Material Safety Data 
Sheets (MSDS) provided by the conductivity standard solution 
manufacturer. 
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9.1.1. Calibrate meter with standard solution appropriate for 
expected range of field samples at 25°C; e.g. fresh water 
(0.0 mS/m - 99.9 mS/m); brackish water (0.090 S/m - 0.999 
S/m); sea water (0.90 S/m- 9.99 S/m). 

9.1.2. Use MODE key to advance instrument to display 
conductivity. Use appropriate standard solution given 
expected field conditions. Immerse clean cell in standard, 
completely covering probe. Allow 60 seconds for 
temperature reading to stabilize. Move probe vigorously 
from side to side to dislodge any air bubbles from electrodes. 
Press UP ARROW and DOWN ARROW keys at same time. 
CAL symbol will appear on bottom left of display. Adjust to 
appropriate conductivity using UP ARROW or DOWN 
ARROW keys. When stable press ENTER. 

9.1.3. Wait for stable reading and record in logbook. 

9.1.4. Rinse with distilled or tap water between samples. 

9.2 Initial/Annual Calibration 

9.2.1 A five point calibration is required on an initial/annual basis. 

9.2.2 A separate initial/annual Laboratory Log will be maintained for this 
purpose. 

9.2.3 5-Point Calibration Procedure is as follows: 

• Perform Standard Calibration Procedure as described in Section 
9.1. 

• Perform four additional calibration checks with standard calibration 
solutions that range above and below the calibration standard set 
using the Standard Procedure. For example, if Standard 
Calibration is performed at 0.1 S/m (1 ,000 umhos/cm), perform 
calibration checks at 0.05 S/m (500 umhos/cm), 0.2 S/m (2,000 
umhos/cm), 0.5 S/m (5,000 umhos/cm), and 2 S/m (20,000 
umhos/cm). 
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• Record stabilized readings in the Laboratory Log. 

• Check standard result must be within 10% +I- of true value. 

9.2.4 Conductivity Cell Constant 

• Record manufacturer specification for cell constant and allowable 
error; record instrument reading on Laboratory Log. 

9.2. Data Processing: 

9.2.1. Following calibration, obtain environmental sample data by 
reading digital meter display (note uS/em or mS/cm); record 
in field log book. 

10. QUALITY CONTROL 

1 0.1. A quality control batch is opened only when required for a regulatory 
reportable; otherwise routine equipment calibration is performed on a 
weekly basis. 

1 0.2. Precision analysis is performed by implementing the above Procedure on 
a duplicate sample obtained from the sample batch. The RPD must be 
within the laboratory generated control limits ( <20% RPD for field analysis 
of environmental samples). 

Where: First sample value 
Second sample value (duplicate) 
Relative percent difference (RPD) 

11. CORRECTIVE ACTIONS AND CONTINGENCIES FOR HANDLILNG OUT-OF­
CONTROL OR UNACCEPTABLE DATA 

Data that fails to meet minimum acceptance criteria will be annotated (flagged) 
with qualifiers and/or appropriate narrative comments defining the nature of the 
outage. For example, a data value from a QC batch from which duplicate sample 
precision has not been met will be flagged with an asterisk (*). If applicable, a 
Corrective Action Report will be initiated in order to provide for investigation and 
follow-up. 
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12.1 Pollution prevention encompasses any technique that reduces or 
eliminates the quantity or toxicity of waste at the point of generation. 
Numerous opportunities for pollution prevention exist in laboratory 
operation. The USEPA has established a prevention hierarchy of 
environmental management techniques that places pollution prevention as 
the management option of first choice. Whenever feasible, laboratory 
personnel should use pollution prevention techniques to address their 
waste generation. When wastes cannot be feasibly reduced at the 
source, the agency recommends recycling as the next best option. 

12.2 The quantity of chemical purchased should be based on expected usage 
during its shelf life and disposal cost of unused material. Actual reagent 
preparation volumes should reflect anticipated usage and reagent stability. 

12.3 For information about pollution prevention that may be applicable to 
laboratories and research institutions, consult "Less is Better: Laboratory 
Chemical Management for Waste Reduction", available from the 
American Chemical Society's Department of Government Regulations and 
Science Policy, 1155 16th Street N.W. Washington D.C. 20036, (202) 
872-4477. 

13. WASTE MANAGEMENT 

The U.S. Environmental Protection Agency requires that laboratory waste 
management practices conducted be consistent with all applicable rules and 
regulations. Excess reagents, samples, and method process wastes should be 
characterized and disposed of in an acceptable manner. The Agency urges 
laboratories to protect the air, water and land by minimizing and controlling all 
release from hoods, and bench operations, complying with the letter and spirit of 
any waste regulations, particularly the hazardous waste identification rules and 
land disposal restrictions. For further information on waste management consult 
the "Waste Management Manual for Laboratory Personnel", available from the 
American Chemical Society at the address listed above. 

14. DEFINITIONS 
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The following is a list of commonly used Terms and Definitions used within the 
laboratory: 

ALIQUOT - a measured portion of a sample, or solution, taken for sample 
preparation and/or analysis. 

ANAL YTE - the element or ion an analysis seeks to determine; the element of 
interest. 

ANALYTICAL SAMPLE - any solution or media introduced into an instrument on 
which an analysis is performed excluding instrument calibration, initial calibration 
verification, initial calibration blank, continuing calibration verification and 
continuing calibration blank. 

CHAIN OF CUSTODY (COC) - an unbroken trail of accountability that ensures 
the physical security of samples, data and records. 

CONTAMINATION - a component of a sample or an extract that is not 
representative of the environmental source of the sample. Contamination may 
stem from other samples, sampling equipment, while in transit, from laboratory 
reagents, laboratory environment, or analytical instruments. 

DAY- unless otherwise specified, day shall mean calendar day. 

DUPLICATE - a second aliquot of a sample that is treated the same as the 
original sample in order to determine the precision of the method. 

MATRIX - the predominant material of which the sample to be analyzed is 
composed. 

PROTOCOL - describes the exact procedures to be followed with respect to 
sample receipt and handling, analytical method of data reporting and 
deliverables, and document control. 

QUALITY CONTROL SAMPLE - a solution obtained from an outside source 
having known concentration values to be used to verify the calibration standards. 

REAGENT WATER - water in which an interferant is not observed at or above 
the minimum quantitation limit of the parameters of interest. 

SAMPLE - a portion of material to be analyzed that is contained in single or 
multiple containers and identified by a unique sample number. 
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SAMPLE DELIVERY GROUP (SDG) - a unit within a single Case that is used to 
identify a group of samples for delivery. An SDG is a group of 20 or fewer field 
samples within a Laboratory Job, received over a specified time frame. 

SAMPLE NUMBER - a unique identification number designated to each sample. 

15. REFERENCES 

15.1 YSI Model 63 Operations Manual, YSI Incorporated, Yellow Springs, Ohio, 
January 1998, 031178-A31178A. 

15.2 Standard Methods for the Examination of Water and Wastewater , 19th 
Edition, American Public Health Association, Washington, DC, 1995, SM 
2510 B. 
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1.1. This SOP is applicable to the field determination of specific 
conductance using Standard Method (SM) 19 Edition 4500 - H+ B. 

1.2. This SOP is applicable to the field determination of pH using a YSI 
Model 63 handheld pH, Conductivity and Salinity Meter with 
temperature sensor. 

2. METHOD SUMMARY 

2.1. The pH of a water sample is determined electrometrically using a 
combination electrode. For each batch of samples a duplicate is 
analyzed and the RPD must be less than 20% (Section 10). 

3. INTERFERENCES 

3.1. Coatings of oily materials or particulates can impair electrode response. 
Any coatings may be removed by wiping and rinsing with distilled water. 
Additional cleaning may be necessary as stated in the manufacturer's 
manuals. 

4. APPARATUS AND MATERIALS 

4.1. Specimen cups 

4.2. Clean stainless steel stir bars (as necessary) 

4.3. YSI Model 63 handheld pH, Conductivity, Salinity and Temperature 
System Meter with pH sensor (incorporates temperature sensor and 
upper and lower conductivity sensor ports). 

4.4. 100 mL graduated cylinder or equivalent calibration vessel 

5. REAGENTS 

5.1. Saturated Silver Chloride solution for filling the combination probe 

5.2. pH Cleaning Solution 
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6.1. Standard calibration buffer solutions (pH 4 and 7); purchased from 
commercial vendor (e.g., HACH or OAKTON). 

7. SAMPLE HANDLING AND PRESERVATION 

7 .1. Sample pH should be determined as soon as possible. 

8. SAFETY 

8.1. Eye protection, lab coat and appropriate gloves must be worn while 
samples, standards, solvents, and reagents are being handled. 

8.2. The analyst should follow all applicable items in the safety rules 
contained in the AMEC Corporate Safety, Health and Environment 
Manual. 

8.3. All questions pertaining to any safety procedure should be brought to 
the department supervisor or AMEC Safety and Health Manager. 

8.4. Health and safety information can be obtained from Section 14, 
Appendix B of the YSI Model 63 Operations Manual and Material Safety 
Data Sheets (MSDS) provided by the pH buffer solution manufacturer. 

9. PROCEDURE 

9.1. The following precautions must be taken when performing this 
procedure: 

9.1.1. Rinse probe well between measurements with deionized 
water. 

9.1.2. Rinse probe with acetone if grease or oil coat glass 
electrode. 

9.1.3. Do not alter samples in any way by filtering or diluting 

9.2. Calibrate meter at each use per manufacturer instructions with pH=7 
buffer and pH=4 buffer The last buffer reading should verify after 
calibration within 0.05 standard units of the actual value. 
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9.2.1. Two point calibration that brackets sample required for 
regulatory reportable. 

9.2.2. Use MODE key to advance instrument to display pH. 

9.2.3. Rinse probe with deionized water, carefully dry probe. 

9.2.4. Immerse probe in 100 mL graduated cylinder containing 
30 to 35 mL pH 7 buffer. Ensure pH and temperature 
sensors are completely covered. 

9.2.5. Press UP ARROW and DOWN ARROW keys at same 
time. CAL symbol will appear on bottom display, STAND 
will be flashing and pH reading will show 7.00. Press 
ENTER key. Display will show CAL at the bottom, 
STAND will stop flashing, and pH calibration value will be 
shown with middle decimal point flashing. When reading 
is stable (does not change by 0.01 in 10 seconds), 
decimal point will stop flashing . Press and hold ENTER 
key to save calibration point. Record reading to two 
decimal places. SLOPE will appear on display (flashing). 
Single point calibration completed. Rinse probe with 
deionized water and dry. 

9.2.6. Fill 100 mL graduated cylinder with 30 to 35 mL of pH 4 
buffer solution. Ensure pH and temperature sensors are 
covered. 

9.2.7. Press ENTER key. Display will show CAL at the bottom, 
SLOPE will stop flashing. 

9.2.8. Left decimal point will flash if second pH buffer is less 
than the first; right decimal point will flash if second pH 
buffer is less than the first. When reading is stable, 
decimal point will stop flashing. Press and hold ENTER 
key to save calibration point. Record reading to two 
decimal places. 2-point calibration completed. Rinse 
probe with deionized water and dry. 

9.2.9. Calibration readings must be within +/- 0.05 pH units. 
Results of calibration check must be recorded in field log 
or on laboratory calibration log. Additional calibration 
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check must be performed if > 3 hr elapses during 
sampling event. 

9.3. Calibration Check 

9.3.1. Wash the sensor two or three times using distilled or tap water. 

9.3.2. Immerse probe in 100 mL graduated cylinder containing 30 to 35 
mL pH 7 buffer. Ensure pH and temperature sensors are 
completely covered. Record reading to two decimal places. 

9.3.3. If the sensor reading differs by 0.1 +/- pH units from the standard 
buffer value, than the meter must be recalibrated per procedures 
9.1, 9.2 and 9.3. 

9.4. Recalibration Requirement (Sample Period> 3Hr) 

9.4.1. If a period >3 hours elapses from the time of the initial calibration 
to sample measurement, a pH buffer check standard must be 
perfomed, as follows: 

9.4.2. Wash the sensor two or three times using distilled or tap water. 

9.4.3. Immerse probe in 100 mL graduated cylinder containing 30 to 35 
mL pH 7 buffer. Ensure pH and temperature sensors are 
completely covered. Record reading to two decimal places. 

9.4.4. If the sensor reading differs by 0.2 +/- pH units from the standard 
buffer value, than the meter must be recalibrated per procedures 
9.1, 9.2 and 9.3. 

9.5. Data Processing: 

9.5.1. Following calibration, obtain environmental sample data 
by reading digital pH units from meter display; record in 
field log book to two decimal places. 

9.5.2. 

10. QUALITY CONTROL. 

1 0.1. A quality control batch sample analysis will be performed only when a 
regulatory reportable required. 
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Precision analysis is performed on a duplicate sample obtained from 
the sample batch. The RPD must be within the laboratory generated 
control limits (<20% RPD for field analysis of environmental samples). 

Where: First sample value 
Second sample value (duplicate) 
Relative percent difference (RPD) 

11. CORRECTIVE ACTIONS AND CONTINGENCIES FOR HANDLILNG OUT­
OF-CONTROL OR UNACCEPTABLE DATA 

Data that fails to meet minimum acceptance criteria will be annotated (flagged) 
with qualifiers and/or appropriate narrative comments defining the nature of 
the outage. For example, a data value from a QC batch from which duplicate 
sample precision has not been met will be flagged with an asterisk (*). If 
applicable, a Corrective Action Report will be initiated in order to provide for 
investigation and follow-up. 

12. POLLUTION PREVENTION 

12.1 Pollution prevention encompasses any technique that reduces or 
eliminates the quantity or toxicity of waste at the point of generation. 
Numerous opportunities for pollution prevention exist in laboratory 
operation. The USEPA has established a prevention hierarchy of 
environmental management techniques that places pollution prevention 
as the management option of first choice. Whenever feasible, 
laboratory personnel should use pollution prevention techniques to 
address their waste generation. When wastes cannot be feasibly 
reduced at the source, the agency recommends recycling as the next 
best option. 

12.2 The quantity of chemical purchased should be based on expected 
usage during its shelf life and disposal cost of unused material. Actual 
reagent preparation volumes should reflect anticipated usage and 
reagent stability. Reagent stock will be maintained to insure for 
compliance with manufacturer shelf life specifications. Where provided 
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by the manufacturer, reagent expiration date will be clearly indicated on 
the reagent packaging. 

12.3 For information about pollution prevention that may be applicable to 
laboratories and research institutions, consult "Less is Better: 
Laboratory Chemical Management for Waste Reduction", available 
from the American Chemical Society's Department of Government 
Regulations and Science Policy, 1155 16th Street N.W., Washington 
D.C. 20036, (202) 872-4477. 

13. WASTE MANAGEMENT 

The U.S. Environmental Protection Agency requires that laboratory waste 
management practices conducted be consistent with all applicable rules and 
regulations. Excess reagents, samples, and method process wastes should 
be characterized and disposed of in an acceptable manner. The Agency 
urges laboratories to protect the air, water and land by minimizing and 
controlling all release from hoods, and bench operations, complying with the 
letter and spirit of any waste regulations, particularly the hazardous waste 
identification rules and land disposal restrictions. For further information on 
waste management consult the "Waste Management Manual for Laboratory 
Personnel", available from the American Chemical Society at the address 
listed above. 

14. DEFINITIONS 

The following is a list of commonly used Terms and Defintions used within the 
laboratory: 

ALIQUOT - a measured portion of a sample, or solution, taken for sample 
preparation and/or analysis. 

ANAL YTE - the element or ion an analysis seeks to determine; the element of 
interest. 

ANALYTICAL SAMPLE - any solution or media introduced into an instrument 
on which an analysis is performed excluding instrument calibration, initial 
calibration verification, initial calibration blank, continuing calibration 
verification and continuing calibration blank. 
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CHAIN OF CUSTODY (COC) - an unbroken trail of accountability that ensures 
the physical security of samples, data and records. 

CONTAMINATION - a component of a sample or an extract that is not 
representative of the environmental source of the sample. Contamination may 
stem from other samples, sampling equipment, while in transit, from laboratory 
reagents, laboratory environment, or analytical instruments. 

DAY- unless otherwise specified, day shall mean calendar day. 

DUPLICATE - a second aliquot of a sample that is treated the same as the 
original sample in order to determine the precision of the method. 

FIELD BLANK - this is any sample that is submitted from the field and is 
identified as a blank. This includes trip blanks, rinsates, equipment blanks, etc. 

HOLDING TIME - the elapsed time expressed in days from the date of 
collection, or date of receipt, depending on the protocol. 

LABORATORY RECEIPT DATE- the date on which a sample is received at 
the Contractor's facility, as recorded on the shipper's delivery receipt. 

MATRIX - the predominant material of which the sample to be analyzed is 
composed. 

METHOD DETECTION LIMIT (MDL) - the minimum concentration of a 
substance (an analyte) that can be measured with 99% confidence that the 
analyte concentration is greater than (40 CFR Part 136 Appendix B). 

PERFORMANCE EVALUATION (PE) SAMPLE - a sample of known 
composition provided by a Third Party Contractor. 

PROTOCOL - describes the exact procedures to be followed with respect to 
sample receipt and handling, analytical method of data reporting and 
deliverables, and document control. 

QUALITY CONTROL SAMPLE- a solution obtained from an outside source 
having known concentration values to be used to verify the calibration 
standards. 

REAGENT WATER - water in which an interferant is not observed at or above 
the minimum quantitation limit of the parameters of interest. 
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SAMPLE - a portion of material to be analyzed that is contained in single or 
multiple containers and identified by a unique sample number. 

SAMPLE DELIVERY GROUP (SDG) - a unit within a single Case that is used 
to identify a group of samples for delivery. An SDG is a group of 20 or fewer 
field samples within a Laboratory Job, received over a specified time frame. 

SAMPLE NUMBER - a unique identification number designated to each 
sample. 

VALIDATED TIME OF SAMPLE RECEIPT (VTSR) - the date on which a 
sample is received at the facility, as recorded on the shipper's delivery receipt 
(chain of custody). 

15. REFERENCES 

15.1 YSI Model 63 Operations Manual, YSI Incorporated, Yellow Springs, 
Ohio, January 1998, 031178-A31178A. 

15.2 Standard Methods for the Examination of Water and Wastewater , 19th 
Edition, American Public Health Association, Washington, DC, 1995, 
SM 4500 - H+ B. 
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1.1. This SOP is applicable to the field determination of temperature using 
Standard Method (SM) 19 Edition 2550 B. 

1.2. Measurement is performed with a YSI Model 63 handheld pH, 
Conductivity, Salinity and Temperature System meter. Calibration (of 
meter to reference) shall be performed periodically based upon the 
intended application, with a minimum frequency of quarterly calibration. 

2. METHOD SUMMARY 

2.1. This SOP identifies thermistor calibration relative to a N.I.S.T certified 
thermometer. AMEC calibration check consists of comparison of YSI 
Model 63 temperature reading relative to AMEC N.I.S.T certified 
thermometer serial number 2941. If a variance 

3. INTERFERENCES 

3.1. NA 

4. APPARATUS AND MATERIALS 

4.1. AMEC NIST -certified thermometer (serial number 2941 ). 

4.2. YSI Model 63 handheld pH, Conductivity, Salinity and Temperature 
System Meter with pH sensor (incorporates temperature sensor and 
upper and lower conductivity sensor ports). 

4.3. Large glass beaker (500 ml or1 ,000 ml volumetric 

5. REAGENTS 

5.1. Distilled or tap water. 

6. STANDARDS 

6.1. NA 



AMEC Earth & Environmental Standard Operating Procedure SOP Number 
TEMP _F01_ YSI_04 
0811.00C ~itle: TEMPERATURE-FIELD. Measurement of Temperatures in the 

Field 
Page 2 of6 

7. SAMPLE HANDLING AND PRESERVATION 

7.1. NA 

8. SAFETY 

8.1. Eye protection, lab coat and appropriate gloves must be worn while 
samples, standards, solvents, and reagents are being handled. 

8.2. The analyst should follow all applicable items in the safety rules 
contained in the AMEC Corporate Safety, Health and Environment 
Manual. 

8.3. All questions pertaining to any safety procedure should be brought to 
the department supervisor or local AMEC Safety and Health Manager. 

9. PROCEDURE 

9.1. Insert YSI Model 63 handheld pH, Conductivity, Salinity and 
Temperature System meter probe into beaker. 

9.2. Insert N.I.S.T. certified thermometer into beaker. 

9.3. Environmental Temperature Measurements 

9.3.1. Environmental measurements may be made with a 
centigrade thermometer or thermistor that has been 
calibrated over the expected range of use by the 
procedures outlined above. 

9.3.2. Readings are made after the thermometer and probe are 
immersed in water long enough to permit complete 
equilibration. 

9.3.3. Results are reported to the nearest 0.1°C. 

9.3.4. Record variance between YSI temperature reading and 
N.I.S.T. certified thermometer in laboratory log. 

9.3.5. Note variance between YSI temperature reading and 
N.I.S.T. certified thermometer reading, and date of 
calibration, on body of YSI meter using adhesive label. 
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1 0.1. N.I.S.T. traceable thermometer will be recalibrated in accordance with 
manufacturer specifications on an annual basis. 

1 0.2. For regulatory reportable data, a duplicate is analyzed every 20 
samples or monthly whichever is more frequent. Primary and 
duplicate sample analysis must be +/- 1° C. Temperature 
calibration is performed on a quarterly basis. 

11. CORRECTIVE ACTIONS AND CONTINGENCIES FOR HANDLILNG OUT­
OF-CONTROL OR UNACCEPTABLE DATA 

Data that fails to meet minimum acceptance criteria will be annotated 
(flagged) with qualifiers and/or appropriate narrative comments defining the 
nature of the outage. For example, a data value from a QC batch from which 
duplicate sample precision has not been met will be flagged with an asterisk 
(*). If applicable, a Corrective Action Report will be initiated in order to provide 
for investigation and follow-up. For further corrective actions and 
contingencies for handling out-of-control or unacceptable data see "Out of 
Control Events Corrective Actions" SOP. 

12. POLLUTION PREVENTION 

12.1 Pollution prevention encompasses any technique that reduces or 
eliminates the quantity or toxicity of waste at the point of generation. 
Numerous opportunities for pollution prevention exist in laboratory 
operation. The USEPA has established a prevention hierarchy of 
environmental management techniques that places pollution prevention 
as the management option of first choice. Whenever feasible, 
laboratory personnel should use pollution prevention techniques to 
address their waste generation. When wastes cannot be feasibly 
reduced at the source, the agency recommends recycling as the next 
best option. 

12.2 For information about pollution prevention that may be applicable to 
laboratories and research institutions, consult "Less is Better: 
Laboratory Chemical Management for Waste Reduction", available 
from the American Chemical Society's Department of Government 
Regulations and Science Policy, 1155 16th Street N. W., Washington 
D.C. 20036, (202) 872-4477. 
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The U.S. Environmental Protection Agency requires that laboratory waste 
management practices conducted be consistent with all applicable rules and 
regulations. Excess reagents, samples, and method process wastes should 
be characterized and disposed of in a an acceptable manner. The Agency 
urges laboratories to protect the air, water and land by minimizing and 
controlling all release from hoods, and bench operations, complying with the 
letter and spirit of any waste regulations, particularly the hazardous waste 
identification rules and land disposal restrictions. For further information on 
waste management consult the "Waste Management Manual for Laboratory 
Personnel", available from the American Chemical Society at the address 
listed above. 

14. DEFINITIONS 

The following is a list of commonly used Terms and Definitions used within the 
laboratory: 

ALIQUOT - a measured portion of a sample, or solution, taken for sample 
preparation and/or analysis. 

ANAL YTE - the element or ion an analysis seeks to determine; the element of 
interest. 

ANALYTICAL SAMPLE- any solution or media introduced into an instrument 
on which an analysis is performed excluding instrument calibration, initial 
calibration verification, initial calibration blank, continuing calibration 
verification and continuing calibration blank. 

CHAIN OF CUSTODY (COC) - an unbroken trail of accountability that ensures 
the physical security of samples, data and records. 

CONTAMINATION - a component of a sample or an extract that is not 
representative of the environmental source of the sample. Contamination may 
stem from other samples, sampling equipment, while in transit, from laboratory 
reagents, laboratory environment, or analytical instruments. 

DAY- unless otherwise specified, day shall mean calendar day. 

DUPLICATE - a second aliquot of a sample that is treated the same as the 
original sample in order to determine the precision of the method. 
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FIELD BLANK - this is any sample that is submitted from the field and is 
identified as a blank. This includes trip blanks, rinsates, equipment blanks, etc. 

HOLDING TIME - the elapsed time expressed in days from the date of 
collection, or date of receipt, depending on the protocol. 

LABORATORY RECEIPT DATE - the date on which a sample is received at 
the Contractor's facility, as recorded on the shipper's delivery receipt. 

MATRIX - the predominant material of which the sample to be analyzed is 
composed. 

METHOD DETECTION LIMIT (MDL) - the minimum concentration of a 
substance (an analyte) that can be measured with 99% confidence that the 
analyte concentration is greater than (40 CFR Part 136 Appendix B). 

PERFORMANCE EVALUATION (PE) SAMPLE - a sample of known 
composition provided by a Third Party Contractor. 

PROTOCOL - describes the exact procedures to be followed with respect to 
sample receipt and handling, analytical method of data reporting and 
deliverables, and document control. 

QUALITY CONTROL SAMPLE - a solution obtained from an outside source 
having known concentration values to be used to verify the calibration 
standards. 

REAGENT WATER - water in which an interferant is not observed at or above 
the minimum quantitation limit of the parameters of interest. 

SAMPLE - a portion of material to be analyzed that is contained in single or 
multiple containers and identified by a unique sample number. 

SAMPLE DELIVERY GROUP (SDG)- a unit within a single Case that is used 
to identify a group of samples for delivery. An SDG is a group of 20 or fewer 
field samples within a Laboratory Job, received over a specified time frame. 

SAMPLE NUMBER - a unique identification number designated to each 
sample. 

VALIDATED TIME OF SAMPLE RECEIPT (VTSR) - the date on which a 
sample is received at the facility, as recorded on the shipper's delivery receipt 
(chain of custody). 
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Table B-1 QAPP Worksheet All Matrices - Pesticides USEPA SW-846 8081A & 
B Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy/ 
Sensitivity A Method Blank 

1 per extraction 
batch of up to 20 
field samples 
(matrix-specific) 

All Target compounds < RL, 
surrogates in criteria 

Reanalyze and, if 
necessary, re-
extract. Report 
non-conformance 
in narrative; 
compounds 
present in blank 
should be flagged 
"B" in samples, if 
detected. 

Analyst 

Accuracy A 

Matrix Spike/ 
Matrix Spike 
Duplicate 
[Site-specific 
QC] 

1 per < 20 field 
samples 

Must contain all single-component 
target analytes, performed on Site 
field sample; 
30-150% recovery for all 
compounds. 

Evaluate LCS, 
unspiked sample, 
reanalyze, if 
necessary, and 
qualify data and 
narrate issue 

Analyst/Data 
Reviewer 

Precision A 

Matrix Spike/ 
Matrix Spike 
Duplicate 
[Site-specific 
QC] 

1 per < 20 field 
samples 

Must contain all single-component 
target analytes, performed on Site 
field sample; 30-150% recovery for 
all compounds; RPD ≤ 30% for 
solids and RPD < 20% for waters 

Reanalyze, if 
necessary, qualify 
data and narrate 
issues of non-
conformance 

Analyst/Data 
Reviewer 

Accuracy A 

Laboratory 
Control 
Sample 
(LCS) 

1 per extraction 
batch of up to 20 
samples 

Must contain all single-component 
target analytes, concentration should 
be the same as MS if appropriate, be 
matrix-matched, 40-140% recovery 
for all target analytes. 

Reanalyze, if 
necessary, qualify 
data and narrate 
issues of non-
conformance 

Analyst/Data 
Reviewer 

Precision A 
Sample 
Duplicate 
(DUP) 

1 per < 20 field 
samples if an 
MS/MSD was 
not performed 

Must be performed on a site sample, 
RPD ≤ 30% for solids and RPD < 
20% for waters for results > 2x RL 

Reanalyze, if 
necessary, qualify 
data and narrate 
issues of non-
conformance 

Analyst/Data 
Reviewer 

Accuracy A Surrogates Every sample 
including QC 

Minimum of 2 (recommend TCMX 
and DCB); 30-150% recovery on 
both GC columns 

Reanalyze, if 
necessary, qualify 
data 

Analyst/Data 
Reviewer 
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Table B-1 QAPP Worksheet All Matrices - Pesticides USEPA SW-846 8081A 
& B Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy A 
Internal 
Standards 
(IS) (optional) 

Every sample 
including QC 
(optional) 

Minimum of 1 IS , Areas 50-200% of 
CCV; RTs + 30 sec from ICAL 

Reanalyze and 
qualify data 

Analyst/Data 
Reviewer 

Accuracy A Endrin/DDT 
Breakdown 

Before samples 
are analyzed 
and at the 
beginning of 
each 12 hour 
shift 

% Breakdown ≤ 15% based on peak 
areas 

Perform 
instrument 
maintenance; 
reanalyze until 
acceptable 

Analyst 

Accuracy A 
Initial 
Calibration 
(ICAL) 

Initially and 
when CCV fails 

Minimum 5-levels for single-
component analytes and single-level 
for multi-component analytes using 
peak height or peak area; must 
contain all targets and lowest level ≤ 
RL; %RSD ≤ 20% or "r" ≥ 0.99 for all 
compounds; 
regression analysis, if used, must not 
be forced through the origin 

Recalibrate as 
required by 
method; analysis 
cannot proceed 
without a valid 
initial calibration 

Analyst 

Accuracy A 

Continuing 
Calibration 
Verification(C
CV) 

Prior to 
samples, every 
12 hours or 
every 20 
samples, 
whichever is 
more frequent, 
and at the end 
of the analytical 
sequence 

Concentration level near mid-point of 
ICAL curve containing all single-
component target compounds; %D ≤ 
20% and analytes fall within 
expected retention time windows; 
Multi-component analytes must be 
verified within 12 hours of being 
detected in a sample 

Recalibrate as 
required by 
method; note 
outliers in 
narrative. 

Analyst 
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Table B-1 QAPP Worksheet All Matrices - Pesticides USEPA SW-846 8081A & 
B Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy A Quantitation Every sample 

RL ≤ results ≤ upper calibration 
range on a sample-specific basis; 
average response factors or curve-
statistics generated from the ICAL 
must be used for quantitation and 
peak height or peak area, as used 
for ICAL, must be used for sample.  
Report the highest concentration 
from the two GC columns and results 
reported between the MDL and RL 
qualified "J" 

Perform dilution to 
bring analyte 
within linear 
range, qualify data 

Analyst/Data 
Reviewer 

Precision A Quantitation Every sample RPD or %D < 40% between two 
dissimilar GC Columns 

Qualify result and 
narrate issue 
except if %D > 
100%, then 
analyze sample at 
a secondary 
dilution and qualify 
data as 
necessary. 

Analyst and 
Data 

Reviewer 

Sensitivity A Reporting of 
Non-Detects Every sample Reported at the sample-specific RL 

which must be ≤ PRL 
Potential data 
usability issue 

Data 
Reviewer 

Overall 
Precision & 

Representative-
ness 

S & A 

Field 
Duplicate 
Samples 
[Site-specific 
QC] 

1 per 20 field 
samples 

RPD < 30% for waters or RPD ≤ 
50% for solids w/results > 2x RL; 
Professional judgment for results < 
2xRL  

Potential data 
usability issue 

Data 
Reviewer 

Accuracy 
(preservation) S 

Temperature 
Blank or 
other Cooler 
Temperature 
Reading 

1 Temperature 
reading per 
cooler to be 
recorded upon 
receipt at lab 

Cool to < 6º C; allow for < 2º C if 
samples intact 

Potential data 
usability issue 

Data 
Reviewer 
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Table B-1 QAPP Worksheet All Matrices - Pesticides USEPA SW-846 8081A & 
B Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy/ 
Sensitivity S & A Holding Time 

(HT) 
Every field 
sample 

Aqueous samples extracted within 7 
days of collection; extract analyzed 
within 40 days of extraction.  
Soil/Sediment samples extracted 
within 14 days of collection; extract 
analyzed within 40 days of 
extraction.  If Soil/Sediment samples 
are frozen, HT arrested and 
extraction HT continues when 
thawed. Solid samples can be 
maintained frozen for 1 year from 
collection. 

Potential data 
usability issue 

Data 
Reviewer 

Accuracy/ 
Sensitivity S 

Equipment 
Blank 
[Site-specific 
QC] 

Not Required if 
using dedicated 
sampling 
equipment.  If 
performing 
decon, collect 1 
EB per 20 field 
samples 
collected by the 
same method 

Target analytes < RL Potential data 
usability issue 

Data 
Reviewer 

Data 
Completeness S & A 

Calculate 
from 
valid/usable 
data 
collected 

Not applicable > 90% Overall 
Potential data 
usability / data gap 
issue 

Data 
Reviewer/ 

Investigator 

Comparability S & A 

Based on 
Method 
(SOP) and 
QAPP/FSP 
protocols 

Not applicable 

Comparison between historical data 
for qualitative integrity of the data.  
Comparison between spatially 
similar samples. 

Potential data 
usability issue 

Data 
Reviewer/ 

Investigator 
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NOTES: 
1. This table was prepared by NJDEP, April 2014 to be compliant with EPA Region 2 guidance, and meet the data quality needs of the
Department. 

2. Pesticide Compound analyses via USEPA SW-846 Method 8081A&B (Quality Assurance and Quality Control Requirements for SW-846
Method 8081A and 8081B Chlorinated Pesticides by Gas Chromatography [GC]). 
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Table B-2 QAPP Worksheet All Matrices (combined) - PCB Aroclors USEPA SW-846 8082 and 
8082A Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy/ 
Sensitivity A Method Blank 

1 per extraction 
batch of up to 20 
field samples 
(matrix-specific) 

All Target compounds < RL, 
surrogates in criteria 

Reanalyze and, if 
necessary, re-
extract. Report 
non-conformance 
in narrative; 
compounds 
present in blank 
should be flagged 
"B" in samples, if 
detected.  

Analyst 

Accuracy A 

Matrix Spike/ 
Matrix Spike 
Duplicate 
[Site-specific 
QC] 

1 per < 20 field 
samples 

Must contain Aroclors 1016 and 
1260, performed on Site field 
sample, 40-140% recovery 

Evaluate LCS, 
unspiked sample, 
reanalyze, if 
necessary, and 
qualify data and 
narrate issue 

Analyst/Data 
Reviewer 

Precision A 

Matrix Spike/ 
Matrix Spike 
Duplicate 
[Site-specific 
QC] 

1 per < 20 field 
samples 

Must contain Aroclors 1016 and 
1260, performed on Site field 
sample; 40-140% recovery; 
 RPD ≤ 30% for solids and 
 RPD ≤  20% for waters 

Reanalyze, if 
necessary, qualify 
data and narrate 
issues of non-
conformance 

Analyst/Data 
Reviewer 

Accuracy A 
Laboratory 
Control 
Sample 
(LCS) 

1 per extraction 
batch of up to 20 
samples 

Must contain Aroclors 1016 and 
1260, be matrix-matched, 
40-140% recovery 

Reanalyze, if 
necessary, qualify 
data and narrate 
issues of non-
conformance 

Analyst/Data 
Reviewer 

Precision A 
Sample 
Duplicate 
(DUP) 

1 per < 20 field 
samples if an 
MS/MSD was 
not performed 

Must be performed on a Site 
samples;, 
RPD ≤ 30% for solids and RPD < 
20% for waters for results > 2x RL 

Reanalyze, if 
necessary, qualify 
data and narrate 
issues of non-
conformance 

Analyst/Data 
Reviewer 
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Table B-2 QAPP Worksheet All Matrices (combined) - PCB Aroclors USEPA SW-846 8082 and 
8082A Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy A Surrogates Every sample 
including QC 

Minimum of 2 (recommend TCMX 
and DCB); 30-150% recovery on 
both GC columns  

Reanalyze, if 
necessary, qualify 
data 

Analyst/Data 
Reviewer 

Accuracy A 
Initial 
Calibration 
(ICAL) 

Initially and 
when CCV fails 

Minimum 5-levels for Aroclors 1016 
and 1260 and single-level at mid-
point concentration for other 
Aroclors; 3-5 peaks of each Aroclor 
evaluated using peak height or peak 
area; lowest level ≤ RL; other 
Aroclors may be warranted for 5 
point calibration if PCB 
contamination is known. %RSD 
≤ 20% or "r" ≥ 0.99 for Aroclors 1016 
and 1260; regression analysis, if 
used, must not be forced through the 
origin.   

Recalibrate as 
required by 
method; analysis 
cannot proceed 
without a valid 
initial calibration 

Analyst 

Accuracy A 

Continuing 
Calibration 
Verification 
(CCV) 

Prior to 
samples, every 
12 hours or 
every 20 
samples, 
whichever is 
more frequent, 
and at the end 
of the analytical 
sequence 

Concentration level near mid-point of 
ICAL curve containing Aroclors 1016 
and 1260; %D  ≤ ± 20% and 
analytes fall within expected 
retention time windows; Aroclors 
other than 1016 and 1260 must be 
verified within 12 hours of being 
detected in a sample  
(unless I.S. quant technique is used) 

Recalibrate as 
required by 
method; note 
outliers in 
narrative. 

Analyst 
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Table B-2 QAPP Worksheet All Matrices (combined) - PCB Aroclors USEPA SW-846 8082 and 
8082A Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy A Quantitation Every sample 

RL ≤ results ≤ upper calibration 
range on a sample-specific basis; 
average response factors or curve-
statistics generated from the ICAL 
must be used for quantitation and 
peak height or peak area, as used 
for ICAL, must be used for sample.  
Report the highest concentration 
from the two GC columns and results 
reported between the MDL and RL 
qualified "J"  

Perform dilution to 
bring analyte 
within linear 
range, qualify data 

Analyst/Data 
Reviewer 

Precision A Quantitation Every sample RPD or %D < 40% between two 
dissimilar GC Columns 

Qualify result and 
narrate issue 
except if %D > 
100% then 
analyze sample at 
a secondary 
dilution and qualify 
data as 
necessary. 

Analyst and 
Data 

Reviewer 

Sensitivity A Reporting of 
Non-Detects Every sample Reported at the sample-specific RL 

which must be ≤ PRL 
Potential data 
usability issue 

Data 
Reviewer 

Overall 
Precision & 

Representative-
ness 

S & A 

Field 
Duplicate 
Samples 
[Site-specific 
QC] 

1 per 20 field 
samples 

RPD < 30% for waters or RPD ≤ 
50% for solids w/results > 2x RL; 
Professional judgment for results < 
2xRL  

Potential data 
usability issue 

Data 
Reviewer 

Accuracy 
(preservation) S 

Temperature 
Blank or 
other Cooler 
Temperature 
Reading 

1 Temperature 
reading per 
cooler to be 
recorded upon 
receipt at lab 

Cool to ≤ 6º C; allow for < 2º C if 
samples intact 

Potential data 
usability issue 

Data 
Reviewer 
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Table B-2 QAPP Worksheet All Matrices (combined) - PCB Aroclors USEPA SW-846 8082 and 
8082A Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy/ 
Sensitivity S & A Holding Time 

(HT) 
Every field 
sample 

Aqueous samples extracted within 7 
days of collection; extract analyzed 
within 40 days of extraction.  
Soil/Sediment samples extracted 
within 14 days of collection; extract 
analyzed within 40 days of 
extraction.  If Soil/Sediment samples 
are frozen, HT arrested and 
extraction HT continues when 
thawed. Samples can be maintained 
frozen for 1 year from collection. 

Potential data 
usability issue 

Data 
Reviewer 

Accuracy/ 
Sensitivity S 

Equipment 
Blank 
[Site-specific 
QC] 

Not Required if 
using dedicated 
sampling 
equipment.  If 
performing 
decontamination 
of equipment, 
collect 1 EB per 
20 field samples 
collected by the 
same method. 

Target analytes < RL Potential data 
usability issue 

Data 
Reviewer 

Data 
Completeness S & A 

Calculate 
from 
valid/usable 
data 
collected 

Not applicable  > 90% Overall 
Potential data 
usability / data gap 
issue 

Data 
Reviewer/ 

Investigator 

Comparability S & A 

Based on 
Method 
(SOP) and 
QAPP/FSP 
protocols 

Not applicable 

Comparison between historical data 
for qualitative integrity of the data.  
Comparison between spatially 
similar samples. 

Potential data 
usability issue 

Data 
Reviewer/ 

Investigator 
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NOTES: 
1. This table was prepared by NJDEP, April 2014 to be compliant with EPA Region 2 guidance, and meet the data quality needs of the
Department 

2. PCB Aroclor Compound analysis via USEPA SW-846 Method 8082 and 8082A (Quality Assurance and Quality Control Requirements for SW-
846, Polychlorinated Biphenyls (PCBs) by Gas Chromatography [GC]). 
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Table B-3 QAPP Worksheet All Matrices – VOAs by USEPA SW-846 
8260C Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy A BFB Tune Every 12 hours 
Method tune criteria based on 
criteria in Table 3 of USEPA-SW846 
Method 8260C 

Perform 
instrument 
maintenance; 
reanalyze until 
acceptable 

Analyst 

Accuracy A 
Initial 
Calibration 
(ICAL) 

Initially and 
when CCV fails 

Minimum 5-standards; must contain 
all targets and lowest standard ≤ RL; 
Full Scan: %RSD ≤ 20% for all 
compounds and minimum RF found 
in Table 4 or "r" ≥ 0.99;  
SIM: %RSD ≤ 20% and minimum RF 
found in Table 4 or "r" ≥ 0.99 for all 
compounds;   

Recalibrate as 
required by 
method; analysis 
cannot proceed 
without a valid 
initial calibration 

Analyst 

Accuracy/ 
Sensitivity A Method Blank 

1 per 
preparatory 
batch of up to 20 
field samples 
(matrix-specific) 

Targets analytes must be < RL 
except for common laboratory 
contaminates (acetone, methylene 
chloride and MEK) which must be < 
5x RL,  
surrogates in criteria 

Reanalyze and, if 
necessary, re-
extract. Report 
non-conformance 
in narrative; 
compounds 
present in blank 
should be flagged 
"B" in samples, if 
detected.  

Analyst 

Accuracy A 

Matrix Spike/ 
Matrix Spike 
Duplicate 
[Site-specific 
QC] 

1 per < 20 field 
samples per 
matrix 

Must contain all target analytes, 
performed on Site field sample, 
% recovery 70-130% except for 
difficult analytes** which must exhibit 
% recovery between 40-160%  

Evaluate LCS, 
unspiked sample, 
reanalyze, if 
necessary, and 
qualify data and 
narrate issue 

Analyst/Data 
Reviewer 
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Table B-3 QAPP Worksheet All Matrices – VOAs by USEPA SW-846 
8260C Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Precision A 

Matrix Spike/ 
Matrix Spike 
Duplicate 
[Site-specific 
QC] 

1 per < 20 field 
samples per 
matrix 

Must contain all target analytes, 
performed on Site field sample, 
recovery criteria same as MS; RPDs  
≤ 20% for waters and < 30% for 
solids 

Reanalyze, if 
necessary, qualify 
data and narrate 
issues of non-
conformance 

Analyst/Data 
Reviewer 

Accuracy A 

Laboratory 
Control 
Sample 
(LCS) 

1 per 
preparatory 
batch of up to 20 
samples 

Must contain all target analytes, be 
matrix-matched; % Recovery 70-
130% except for difficult analytes ** 
must exhibit percent recoveries 
between 40-160%. 

Reanalyze, if 
necessary, qualify 
data and narrate 
issues of non-
conformance 

Analyst/Data 
Reviewer 

Precision A 
Sample 
Duplicate 
(DUP) 

1 per < 20 field 
samples if a 
MS/MSD was 
not performed 

Must be performed on a Site field 
sample.   RPDs  ≤ 20% for waters 
and < 30% for solids for results > 2x 
RL 

Reanalyze, if 
necessary, qualify 
data and narrate 
issues of non-
conformance 

Analyst/Data 
Reviewer 

Accuracy A Surrogates Every sample 
including QC 

Minimum of 3 surrogates at retention 
times across GC run for all matrices; 
surrogates must be between 70-
130% for all compounds.  

Reanalyze, if 
necessary, qualify 
data 

Analyst/Data 
Reviewer 

Accuracy A 
Internal 
Standards 
(IS) 

3 per sample 
including QC 

Minimum of 3 IS , Areas 50-200% of 
the most recent midpoint CCV 
standard; RTs + 30 sec. from 
midpoint ICAL  standard 

Reanalyze and 
qualify data 

Analyst/Data 
Reviewer 

Accuracy A 

Continuing 
Calibration  
Verification 
(CCV) 

1 every 12 hour 
prior to analysis 
of samples 

Concentration level near mid-point of 
ICAL curve containing all target 
compounds; Full Scan and SIM: min 
RRF criteria met; %D or % Drift ≤  
20% for all compounds  

Recalibrate as 
required by 
method; note 
outliers in 
narrative. 

Analyst 
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Table B-3 QAPP Worksheet All Matrices – VOAs by USEPA SW-846 
8260C Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy A Quantitation Every sample 

RL ≤results ≤ upper calibration range 
on a sample-specific basis; IS must 
be used; and average response 
factors or curve-statistics generated 
from the ICAL must be used for 
quantitation.  Results reported 
between the MDL and RL qualified 
"J" 

Perform dilution to 
bring analyte 
within linear 
range, qualify data 

Analyst/Data 
Reviewer 

Sensitivity A Reporting of 
Non-Detects Every sample Reported at the sample-specific RL 

which must be ≤ PRL 
Potential data 
usability issue 

Data 
Reviewer 

Overall 
Precision & 

Representative-
ness 

S & A 

Field 
Duplicate 
Samples 
[Site-specific 
QC] 

1 per 20 field 
samples 

RPD < 30% for waters or RPD ≤ 
50% for solids w/results > 2x RL; 
Professional judgment for results < 
2xRL  

Potential data 
usability issue 

Data 
Reviewer 

Accuracy 
(preservation) S 

Temperature 
Blank or 
other Cooler 
Temperature 
Reading 

1 Temperature 
reading per 
cooler to be 
recorded upon 
receipt at lab 

< 6º C; allow for < 2º C if samples 
intact sample preservation per SW-
846 Chapter 4 Table 4-1 

Potential data 
usability issue 

Data 
Reviewer 

Accuracy/ 
Sensitivity S & A Holding Time 

(HT) 
Every field 
sample 

Analyses within 14 days of collection 
(7 days if unpreserved).  Aqueous 
samples adjust pH to < 2 with HCL 
or per SW-846 Table 4-1 
preservatives.   

Potential data 
usability issue 

Data 
Reviewer 
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Table B-3 QAPP Worksheet All Matrices – VOAs by USEPA SW-846 
8260C Measurement Performance Criteria & QC Samples 

Data Quality 
Indicator (DQI) 

QC Measure 
for Sampling 
(S), Analytical 

(A), or both 
(S&A) 

QC Sample 
or Activity 

Frequency / 
Number 

QC Acceptance Limits 
(Measurement Performance 

Criteria) 
Corrective Action 

(CA) 
Person(s) 

Responsible 
for CA 

Accuracy/ 
Sensitivity S 

Equipment 
Blank 
[Site-specific 
QC] 

Not required if 
using dedicated 
sampling 
equipment.  If 
performing 
decontamination 
of equipment, 
collect 1 EB per 
20 field samples 
collected by the 
same method 

Target analytes < RL Potential data 
usability issue 

Data 
Reviewer 

Data 
Completeness S & A 

Calculate 
from 
valid/usable 
data 
collected 

Not applicable  > 90% Overall 
Potential data 
usability / data gap 
issue 

Data 
Reviewer/ 

Investigator 

Comparability S & A 

Based on 
Method 
(SOP) and 
QAPP/FSP 
protocols 

Not applicable 
Comparison between historical data 
for qualitative integrity of the data. 
Comparison between spatially 
similar samples. 

Potential data 
usability issue 

Data 
Reviewer/ 

Investigator 

NOTES: 
1. This table was prepared by NJDEP, April 2014, to be compliant with EPA Region 2 guidance and meets the data quality needs of the
Department. 

2. Volatile Organic Compound analyses via USEPA SW-846 Method 8260C (Quality Assurance and Quality Control Requirements for SW-846
Method 8260C or 8260C Volatile Organic Compounds by Gas Chromatography/Mass Spectroscopy [GC/MS]).  

** Potentially “difficult” analytes include: acetone, methyl ethyl ketone, 4-methyl-2-pentanone, 2-hexanone, dichlorodifluoromethane, 
bromomethane, chloromethane, carbon disulfide, 1,2-Dibromo-3-chloropropane, chloroethane, naphthalene, trichlorofluoromethane, and 1, 4-
dioxane. 
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The East Barracks Rail Yard Site is located at North Cook Avenue, Trenton, New Jersey and
is owned by Amtrak (National Railroad Passenger Corporation). Remedial investigations of
the Site have defined areas where Volatile Organic Compounds (VOC), Pesticide,
Polynuclear Aromatic Hydrocarbon (PAH), metals and Polychlorinated Biphenyl (PCB)
contamination exceeds New Jersey Soil Remediation Standards (N.J.A.C.7:26D et seq.).
These investigations were implemented pursuant to the New Jersey Spill Compensation and

Control Act (Spill Act), N.J.S.A 58:10-23 and under the United States Environmental
Protection Agency (USEPA) Toxic Substances and Control Act  (TSCA), 15 U.S.C. §2601 et
seq.

This project is the execution of the Remedial Action Work Plan to address the VOC,
Pesticide, PAH, metals and PCB contamination. Specifically, contaminated soils and
materials will be excavated and transported off-site for disposal in accordance with Federal
(Toxic Substances and Control Act (TSCA), 15 U.S.C. §2601 et seq., TSCA) and New
Jersey Requirements (N.J.A.C. 7:1E, N.J.A.C 7:26C, N.J.A.C. 7:27E). The Site will be
essentially restored in-kind.

Contamination resides in an area that is located along the southern portion of the East
Barracks Rail Yard. It covers an area approximately 50 feet wide and one-half mile long. The
contamination extends up to four feet below existing grade. The P.J. Hill Elementary School
and a public park abut the area of the work.

Amtrak requires that the active excavation and movement of contaminated soil and materials
occur only when the P.J. Hill Elementary School is not in session. The City of Trenton Board
of Education Calendar typically has school sessions ending the last week of June and the
following school year starting the day after Labor Day. Consequently, excavation activities
may occur during a 62-calendar day (approximate) period.

As shown on these drawings, the Work has been divided into two phases. It is intended that
the Work required in Phase 1 will be initiated in the summer 2020.

There are two classes of soil and materials that will be excavated and disposed offsite. Soil
where the PCB concentrations are equal to or greater than 50 mg/kg are required to be
disposed offsite at a TSCA landfill. Soil and materials where PCB concentrations are less
than 50 mg/kg will be managed and disposed offsite in accordance with NJDEP requirements
and the USEPA-approved Self-Implementing Cleanup Plan.

Tables 1 and 2 summarize the estimated volumes of each class of PCB contaminated soil
and materials with in each Phase

This project will be executed in conformance with a Soil Erosion and Sediment Control Plan
(SESCP) prepared in accordance with the January 2014 “Standards for Soil Erosion and
Sediment Control in New Jersey, 7th Edition. This SESCP has been certified by the Mercer
County Soil Conservation District. Erosion control measures include, but are not limited to:

• Decontamination/tracking pad • Perimeter erosion control
• Stormwater inlet protection • Dust suppression
• Restoration of vegetation

As shown on Drawings C-101A and C-101B, the East Barracks site consists of impermeable
surface and vegetated areas. Site restoration (see Drawings C-103A and C-103B) will
replace each of these areas in-kind. Consequently, there will no change in the drainage
characteristics of the site resulting from this project.

1. The site entrance is only through the main gate at the north end of North Cook Avenue. There are no other entrances to the site. There
will be no other entrances to the site during the work.

2. The site is actively used by Amtrak and will be actively used by Amtrak throughout the work. Contractor shall conduct its activities in a
fashion that will not inhibit or restrict Amtrak's access to, or use of, the site.

3. Access to the P.J. Hill elementary school from North Cook Avenue must not be inhibited by the contractor throughout the work.

4. The site is surrounded by a chain link fence. The fence separating active tracks from the work area on the north will remain and must be
protected throughout the work. Damage due to contractor operations to this fence, if any, shall be immediately repaired at contractor's
cost.

5. Coordinate use of site with the project engineer. Project engineer will serve as main point of contact. Remedial work is to be conducted in
such a way as to not impact facility operations (access, parking, etc.).

6. Contractor shall establish survey location points (bench marks) as required to execute the scope of work. Known bench marks and their
locations are noted herein and should be referenced in contractors work scope.

7. Site security shall be maintained at all times. Storage of equipment and materials on site is at the sole risk and responsibility of the
contractor.

8. Known underground utilities and structures are shown on the drawings. The location of these existing underground utilities and
structures should be considered approximate. Therefore, prior to the commencement of site activities, the contractor shall verify the
location of all existing utilities or structures in the areas of work (call before you dig: NJ 1 call - (1-800-272-1000), if utilities are to remain
in place. Provide adequate means of protection. The contractor shall confirm that any abandoned utility located within the limit of work
has been abandoned in accordance with the requirements of the utility owner.

9. Remedial activities are to be conducted in the immediate vicinity of trees, fence, underground utilities, above grade utilities, and above
grade structures. It is the contractor's responsibility to take all necessary precautions to protect these features throughout the remedial
activities. Any damage done by the contractor to the above listed features shall be repaired at no cost to owner. Excavation within 3 ft. of
underground utilities shall be conducted using soft dig techniques.

10. Should uncharted, or incorrectly charted, piping or other utilities be encountered during excavation, consult project engineer and the
utility owner immediately for direction. Cooperate with the owner and utility companies in keeping respective facilities in operation. The
contractor shall repair damaged utilities to satisfaction of owner and/or the utility owner.

11. Utilities, fencing and all other aspects of site features shall be restored upon completion of the work unless otherwise indicated. On-site
disturbed areas shall be restored as indicated on the drawings. Contractor shall be responsible to repair any damage they cause to North
Cook Avenue to the satisfaction of the City of Trenton.

12. Contractor shall obtain written approval from the City of Trenton to close North Cook Avenue for the execution of the work, if required by
traffic safety plan.

13. Sequencing of site preparation and clearing shall be coordinated with the sequence of soil excavation.

14. Due to the relatively shallow depths of excavations, groundwater dewatering of excavation areas is not anticipated. However,
accumulated stormwater within the excavation area will be controlled and managed by the contractor.

15. A decontamination pad shall be placed adjacent to the active work area.

16. Delineation of excavation limits and depths are based on the limits of VOC, pesticide, PAH, metals and PCB impact established during the
pre-design soil sampling and testing programs. Verification sampling will be required for certain areas to ensure clean end points for
horizontal and vertical delineation. No backfilling shall be started prior to consulting with the onsite project engineer to ensure that
required delineation samples have been collected, analyzed, and deemed to have acceptable results.

17. Stockpiling/on-site temporary storage in roll-off containers of contaminated soil will be as directed by the project engineer. Direct loading
for off-site transport and disposal is allowed as approved by the project engineer.

18. During excavation activities, the exposed soil will be protected from excess drying (kept moist but not wet).  Also protect cut slopes from
erosion due to run-on or runoff and deterioration due to construction activities (foot or equipment traffic).

19. All utility owners shall be notified 72 hours prior to the start and/or restart of construction in their easement.

20. Mercer County Soil Conservation District shall be notified 48 hours prior to the start of ground disturbance.

21. Surveyor to locate and verify limits of excavation and mark in field and update the site survey with post-remediation changes.

22. Post-ex samples will be tested in a lab on a 24-hour turnaround (48 hours to receive results) to determine concentration of the PCB
contamination. If found to be more than the acceptable level, the contractor will excavate additional soil as directed by the project
engineer, and additional post-ex samples will be collected and analyzed on a 24-hour turnaround. This process shall be repeated as
necessary until clean soil is located.

23. All areas excavated will be backfilled upon approval of the project engineer after review of post-ex sample results without
re-contaminating remediated areas. It's the contractor's responsibility to provide the project engineer with the phasing sequence.

24. The contractor is responsible to follow all safety precautions necessary to protect sides of the excavated areas.

25. All excavated areas will be restored to the existing grades as designated on the drawings.

26. All vegetation disturbances will be replaced in accordance with the site restoration plan.

27. Trees smaller than 12-inch diameter will be removed prior to excavation. Trees 12 inches in diameter breast height (dbh) and greater shall
remain and be protected throughout the work.

28. Trees along the edge/boundary of excavation limits should be protected from falling.

29. Contractor shall protect tree roots. Excavation in and around the roots of trees greater than 12 inch dbh shall be conducted using hand
tools and all roots shall be protected to the maximum extent practicable.

30. Perimeter air monitoring will be conducted by the project engineer. Contractor shall mitigate and/or stop work if perimeter air
monitoring exceedances are detected. All activities will be conducted in accordance with the project's Perimeter Air Monitoring Plan
(PAMP).

31. Contractor shall implement dust control measures during all activities that may generate airborne dust emissions, including, but not
limited to, excavation truck loading, backfilling, road sweeping, temporary stockpiling of soils within excavation. Visible airborne dust will
be minimized at all times. The following control measures shall be used as necessary:

a. Limiting the size of excavations

b. Applying potable water mist

c. Covering of fill surfaces with final cover material as soon as final subgrades are achieved

d. Install wind screen on perimeter fence

e. Decontaminate all construction equipment before releasing them from the site

f. Provide wheel and chassis wash for all vehicles that pass from unpaved surfaces onto pavement. All vehicle shall exit the site via the
tracking pad/decontamination station.

32. Contractor to obtain local permits required.

33. The regular work hours are between 7:30 am to 4:00 pm., Monday through Friday. Alternate hours of work may be approved by owner
upon request.



PHASE 1 EXCAVATION AREAS PHASE 2 EXCAVATION AREAS
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Phase 1:
AREA OF DISTURBANCE

 ≅1.42 acres1.42 acres
Phase 2:  ≅1.16 acres

Total:  ≅2.58 acres
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1. The Mercer County Soil Conservation District shall be notified 48 hours prior to starting land disturbance activity. Notice may be mailed, faxed or emailed to:
MCSCD, 590 Hughes Drive, Hamilton Square, NJ 08690
Phone: 609-586-9603       Fax: 609-586-1117       Email: Pauls1mercer@aol.com

2. If applicable to this project, the owner should be aware of his or her obligation to file for a NJPDES Construction Activity Stormwater 5G3 Permit
(NJG0088323) via the NJDEP online permitting system ( www.nj.gov/dep/online) and to maintain the associated best management practices and Stormwater
Pollution Prevention Plan self-inspection logbook onsite at all times. This permit must be filed prior to the start of soil disturbance. The online application
process will require entry of an SCD certification code, which is provided by the Soil Conservation District upon certification of the Soil Erosion and Sediment
Control Plan.

3. The Mercer County Soil Conservation District shall be notified of any changes in ownership.

4. Any changes to the Certified Soil Erosion and Sediment Control Plan, including an increase in the limit of disturbance, will require the submission of revised
Soil Erosion and Sediment Control Plans to the District for recertification. The revised plans must meet all current State Soil Erosion & Sediment Control
STANDARDS.

5. A copy of the certified Soil Erosion and Sediment Control plan shall be maintained on site at all times.

6. All Soil Erosion and Sediment Control practices shall be installed prior to any major soil disturbances, or in their proper sequence as outlined within the
Sequence of Construction on the Certified Soil Erosion and Sediment Control Plan, and maintained until permanent protection is established.

7. All work shall be done in accordance with the current STANDARDS for Soil Erosion and Sediment Control in NJ. If language contained within any other permit
for this project is more restrictive than (but not contradictory to) what is contained within these notes or on the Certified Soil Erosion and Sediment Control
Plan, then the more restrictive permit requirements shall be followed.

8. The Standard for Stabilized Construction Access requires the installation of a 1½” to 2½” clean stone tracking pad at all construction driveways immediately
after initial site disturbance, whether identified on the certified plan or not. The width shall span the full width of egress, and length shall be 50 ft. or more,
depending on site conditions and as required by the STANDARD.  This shall include individual lot access points within residential subdivisions. If the egress is
to a County road, then a 20 ft. long paved transition shall be provided between the edge of pavement and the stone access pad.

9. A sub-base course will be applied immediately following rough grading and installation of improvements in order to stabilize streets, roads, driveways and
parking areas. In areas where no utilities are present, the sub-base shall be installed within 15 days of preliminary grading, provided that all other requirements
related to detention basins, swales and the Sequence of Construction have been met.

10. Any disturbed areas that will be left exposed more than 14 days and not subject to construction activity will immediately receive temporary stabilization. If the
season prevents establishment of a temporary vegetative cover, or if the area is not topsoiled, then the disturbed areas will be mulched with straw, or
equivalent material, at a rate of two (2) tons per acre, according to State STANDARDS.  Sloped areas in excess of 3H:1V shall be provided with erosion
control blankets. Critical areas subject to erosion (i.e. steep slopes, roadway embankments, environmentally sensitive areas) will receive temporary
stabilization immediately after initial disturbance or rough grading

11. Any steep slopes (i.e. slopes greater than 3:1) receiving pipeline or utility installation will be backfilled and stabilized daily, as the installation proceeds.

12. Permanent vegetation shall be seeded or sodded on all exposed areas within ten (10) days after final grading and topsoiling. All agronomic requirements
contained within the STANDARDS and on the Certified Plan shall be employed. Mulch with binder, in accordance with the STANDARDS, shall be used on all
seeded areas. Save all tags and/or bags used for seed, lime and fertilizer, and provide them to the District inspector to verify that mixtures and rates meet the
STANDARDS.

13. At the time when the site preparation for permanent vegetative stabilization is going to be accomplished, any soil that will not provide a suitable environment
to support adequate vegetative ground cover, shall be removed or treated in such a way that will permanently adjust the soil conditions and render it suitable
for vegetative ground cover. If the removal or treatment of the soil will not provide suitable conditions, then non-vegetative means of permanent ground
stabilization will have to be employed.

14. During the course of construction, soil compaction may occur within haul routes, staging areas and other project areas. In accordance with the Standard for
Topsoiling, compacted surfaces should be scarified 6" to 12" immediately prior to topsoil application. This will help ensure a good bond between the topsoil
and subsoil. This practice is permissible only where there is no danger to underground utilities (cables, irrigation systems, etc.).

15. Prior to seeding, topsoil shall be worked to prepare a proper seedbed. This shall include raking of the topsoil and removal of debris and stones, along with
other requirements of the Standard for Permanent Vegetative Cover for Soil Stabilization.

16. In accordance with the STANDARD for Management of High Acid Producing Soils, any soil having a pH of 4 or less or containing iron sulfides shall be buried
with limestone in accordance with the STANDARD and be covered with a minimum of 12” of soil having a pH of 5 or more prior to topsoil application and
seedbed preparation. If the area is to receive tree or shrub plantings, or is located on a slope, then the area shall be covered with a minimum of 24" of soil
having a pH of 5 or more.

17. Mulching to the STANDARDS is required for obtaining a Conditional Report of Compliance. Conditional ROC's are only issued when the season prohibits
seeding. Permanent stabilization must then be completed during the optimum seeding season immediately following the Conditional ROC, or the completion
of work in a given area.

18. Hydroseeding is a two-step process. The first step includes seed, fertilizer, lime, etc., along with minimal amounts of mulch to promote consistency, good
seed-to-soil contact, and give a visual indication of coverage. Upon completion of the seeding operation, hydromulch should be applied at a minimum rate of
1500 lbs. per acre in second step. The use of hydro-mulch, as opposed to straw, is limited to optimum seeding dates as listed in the STANDARDS. The use of
hydromulch on sloped areas is discouraged.

19. The contractor is responsible for keeping all adjacent roads clean during life of the construction project. All sediment washed, dropped, tracked or spilled
onto paved surfaces shall be immediately removed.

20. The developer shall be responsible for remediating any erosion or sediment problems that arise as a result of ongoing construction, and for employing
additional erosion and sediment control measures at the request of the Mercer County Soil Conservation District.

21. Conduit Outlet Protection must be installed at all required outfalls prior to the drainage system becoming operational.

22. All detention / retention basins must be fully constructed (inclusive of all structural components and liners) and permanently stabilized prior to paving or prior
to the addition of any impervious surfaces. Permanent stabilization includes, but may not be limited to: topsoil, seed, straw mulch and binders or erosion
control blankets on all seeding, all agronomic requirements as specified on the Certified Soil Erosion and Sediment Control Plan, installation of the outflow
control structures and discharge storm drainage piping, low flow channels, conduit outlet protection, emergency spillways, and lap ring protection.

23. The riding surface of all utility trenches within paved areas shall be 3/4" clean stone or base pavement until such time as final pavement has been installed.
Temporary soil riding surfaces are prohibited.

24. All construction dewatering (trenches, excavations, etc.) must be done through an inlet or outlet filter in accordance with the Standard for Dewatering or as
depicted on the Certified Soil Erosion and Sediment Control Plan.  Discharge locations for the dewatering operation must contain perennial vegetation or
similar stable surface.

25. All swales or channels that will receive runoff from paved surfaces must be permanently stabilized prior to the installation of pavement.  If the season
prohibits the establishment of permanent stabilization, the swales or channels may be temporarily stabilized in accordance with the STANDARDS.

26. NJSA 4:24-39 et seq. requires that no Certificate of Occupancy or Temporary Certificate of Occupancy be issued by the Municipality before the provisions of
the Certified Soil Erosion and Sediment Control Plan have been satisfied. Therefore, all site work for site plans and all work around individual lots in
subdivisions must be completed before the District issues a Report of Compliance or Conditional Report of Compliance, which must be forwarded to the
Municipality prior to the issuance of a Certificate of Occupancy or Temporary Certificate of Occupancy, respectively.

The construction sequence is provided for reference only. The sequence is
conceptual and developed for engineering review. The Contractor is
responsible for determining their approach to project execution and providing a
schedule for project execution. The Contractor's approach and schedule
requires approval by the Project Engineer prior to commencing the project.

As shown on the Drawings, the project will be executed in two Phases: Phase 1
will occur in the summer of 2020, while Phase 2 will be executed in the
Summer of 2021. Both phases are anticipated to follow, in general, the
sequence below.

1. Mobilize equipment and materials
2. Identify and mark all existing underground utilities, including buried railroad

tracks (including “Call Before You Dig: NJ” 800 272-1000) prior to any
intrusion into the subsurface.

3. Install temporary fencing, and other security measures, around North Cook
Avenue Support Zone. Maintain security throughout the project.

4. Mobilize and install support structures, e.g., office trailers.
5. Conduct survey for work (horizontal and vertical control) as required

throughout the Work.
6. Install perimeter sediment control barriers, as shown on the drawings and

maintain these barriers throughout the Work.
7. Contractor's execution of the Work shall not interfere with Amtrak's use of

the site. Provide barriers, cones, signage etc as required to separate
Amtrak's personnel and equipment from the location where the Contractor
is working.

8. Perimeter air monitoring will be performed by others. Provide dust control
and suppression, via water spraying or other means, to prevent and control
dust.

9. Keep travel ways free and clean of tracked soils.
10.Establish temporary decontamination facilities. All trucks and equipment

shall be decontaminated and soil free prior to exiting the Site.
11.Contractor shall install frac tanks for collection of decontamination water

and contained and collected precipitation. Water accumulated in Frac
Tanks shall be transported off-site for disposal in accordance with New
Jersey and Federal laws and regulations.

12.Soil stockpiling on-site shall be as approved by the Project Engineer.
13.Conduct the soil excavation in accordance with Contractor's Excavation

Plan.
14.Excavations are designed to be relatively shallow (approximately 4 feet

below grade), but the final depth of excavation is currently unknown.
Contractor is advised that Contractor will provide support of excavation
(SOE), e.g., a trench box, as required to protect areas adjacent to
excavations. The use of SOE will be coordinated with, and approved by, the
Project Engineer.

15.Backfill, compact and restore excavated areas as specified by these
drawings.

16. The currently expected start date for Phase 1 intrusive field work is July 1,
2020, with all excavation and off-site transport of soils and materials
completed by August 31, 2020. Demobilization will be completed by
September 1, 2020. Final revegetation may commence during September
2020, or as directed by the COTR.  Temporary seeding may be
implemented as directed by the COTR.

17.  The currently expected start date for Phase 2 is July 1, 2021, with all
excavation and off-site transport of soils and materials completed by August
31, 2020 and Demobilization completed by September 1, 2021.
Revegetation will occur during September 2021, or as dictated by weather
conditions.
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