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ACRONYMS 

bgs below ground surface 

DPDO Defense Property Disposal Office 

FS Feasibility Study 

GPS global positioning system 

mg/kg milligrams per kilogram 

NJAC New Jersey Administrative Code 

NJDEP New Jersey Department of Environmental Protection 

PCB polychlorinated biphenyl 

QAPP Quality Assurance Project Plan 

ROD Record of Decision 

SA Sample Area 

SD Sediment 

TAL Target Analyte List 

TCL Target Compound List 

TMSSS Technical Memorandum – Sediment Sampling Summary 

TtNUS Tetra Tech NUS, Inc. 
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1.0 INTRODUCTION 

This letter report provides a summary of the samples results collected from Site 13 as part of a pre-

remediation sampling investigation.  The purpose of the pre-remediation sampling investigation was to 

determine the required excavation depths within the two excavation areas located outside the limits of the 

proposed Site 13 cap limits.  The horizontal limits of the excavation areas were established in a Technical 

Memo titled “Technical Memorandum, Sediment Sampling Summary – 2003 Sampling Events (TMSSS), 

Site 13 Defense Property Disposal Office (DPDO) Yard, Colts Neck, New Jersey, Naval Weapons Station 

Earle” dated December 2004 (TtNUS, 2004).  Based on that document it has already been decided that 

the top foot of materials in the excavation areas will be excavated and placed under the landfill cap at Site 

13.  The purpose of this investigation was to determine the required excavation depth (greater that one 

foot). 

 

The samples were collected to estimate the excavation depth in February 2005.  A limited number of 

additional samples were collected in March 2005 to confirm certain February 2005 results.  This report 

summarizes the results from both field events and proposes excavation depths for the two excavation 

areas. 

 

The February and March field events were accomplished using a compressed schedule.  The work plan 

for this investigation was included as Appendix F to the Quality Assurance Project Plan for Pre-Design 

Investigation Sediment Sampling (TtNUS, 2005).  Appendix F was issued as an addendum to the QAPP 

in the beginning of February 2005.  Since remediation at this site was to begin in the spring of 2005, a 

compressed schedule was used to accomplish the field work prior to the start of remediation.  The field 

work began three weeks after the draft addendum to the QAPP was issued.  The Navy elected to begin 

sampling prior to receiving comments from regulatory agencies.  Subsequent to the sampling, the New 

Jersey Department of Environmental Protection (NJDEP) commented on the draft addendum, and 

indicated that composite samples would not be acceptable because the New Jersey Administrative Code 

(NJAC) requires discrete sampling. 

 

The Navy therefore proposed and performed additional sampling completed during the remediation to 

address regulatory concerns with the composite sample methodology used during the February and 

March 2005 sampling events. The additional sampling methodology was presented in the draft version of 

this report and was accepted by NJDEP.  The remediation sampling was performed on June 6, 2005.  

Section 6.0 of this report presents the results of the remediation sampling.  
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2.0 PRE-REMEDIATION SAMPLING ACTIVITIES 

2.1 Pre-remediation Sampling Objectives 

The objective of this sediment sampling investigation was to obtain sufficient data to determine the depth 

of excavation (greater than 1 foot) required within the sediment excavation areas associated with the 

proposed Site 13 Remedial Action Design.  Based on comments from the NJDEP some discrete samples 

were required during remediation to confirm whether the residual contamination following excavation is 

acceptable.  The discrete sample results are discussed in Section 6.0.   

 

2.2 Sample Areas 

The remedial design for Site 13 identified two areas from which contaminated sediments were to be 

excavated.  These excavated sediments will be consolidated with the landfill materials within the 

proposed Site 13 cap system limits.  The excavation areas are described below and are presented in 

Figure 1.  

 

Excavation Area 1: (Landfill Washout Area) Excavation area 1 is approximately 0.92 acres in size 

and is located adjacent to the Site 13 landfill, northwest of an area where erosion 

events have washed landfill material and associated soils from the landfill toward 

the delineated wetlands. 

 

Excavation Area 2: (Ditch Area) Excavation area 2 is approximately 220 square feet in size and is 

located at the outfall of a 15-inch diameter reinforced concrete culvert located 

southwest of the landfill.  This area is located adjacent to a stream that conveys 

flow toward the Site 13 Landfill.  This stream eventually receives overland flow 

from the area where the Site 13 landfill is located. 

 

2.3 February/March 2005 Sampling Methodology 

The purpose of this sediment sampling event was to estimate the required depth of excavation within the 

two excavation areas (deeper than 1 foot).  The sampling characterized the soil within defined areas at 

specific depth intervals down to the water table. 

 

The sampling approach was based on USEPA guidance (USEPA, 1996) for screening soil during a site 

characterization and was modified to make it more applicable to confirmation sampling.  The sampling 

approach used at Site 13 divided the excavation areas into relatively small 1/12th of an acre sample areas 

(SAs).  A composite sample consisting of two randomly located grab samples was collected from each SA 

at each depth interval (deeper than 1 foot down to the water table).      
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Figures 2 and 3 present the 12 SAs areas for Excavation Area 1 (11 SAs) and Excavation Area 2 (one 

SA). 

 

Sample Locations: 

In order to provide unbiased grab sample locations, each grab sample location within each SA was 

randomly located using a random number generator.  Grab sample locations are presented on Figures 2 

and 3.  The grab sample locations were located in the field using a hand held global positioning system 

(GPS) and by locating the grab sample locations relative to existing sample stakes from previous 

sampling activities.  The actual locations were then surveyed by a New Jersey licensed surveyor.  Both 

the plan locations and the actual surveyed locations are shown on Figures 2 and 3.  As can be seen from 

Figures 2 and 3 several of the surveyed locations differed somewhat from the intended locations due to 

the accuracy of the GPS unit and the difficulty of determining an exact location in an area with few 

reference points.  The significance of the actual locations will be discussed with the evaluation of the 

sample results.      

 

Sample Collection Procedure: 

At each grab sample location, sediment samples were collected at one foot depth intervals starting from 

one foot below ground surface (bgs).  Grab samples were collected from each interval until reaching the 

groundwater table.  Groundwater was found in all SAs between two and three feet bgs.  Because the 

surface of the two proposed excavation areas have already been sampled and characterized, samples 

were not be collected from the 0 to 1 foot bgs depth interval.  Samples were then collected from the 1 to 

2 foot bgs interval and from the 2 to 3 foot bgs interval in all SAs.   

 

Sample Nomenclature/analyses 

Table 1 presents a list of the samples collected during this sediment sampling event.  Each sample 

identifies the site from which the sample was collected, the SA from which the sample was collected, and 

the depth from which the sample was collected.  As an example, sample identification number 

13SA09-SD0102 indicates that the sample was collected from Site 13 (13) Sample Area 9 (SA09), was a 

sediment sample (SD), and was collected from a depth interval of 1 to 2 feet bgs (0102).  The samples 

were analyzed for Target Compound List (TCL) polychlorinated biphenyl (PCBs) and Target Analyte List 

(TAL) metals. 

 

In addition to the sediment samples collected, a rinse blank and field duplicate samples were also 

analyzed for these parameters for quality control purposes as outlined in the QAPP. 
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Each analytical sample was analyzed with a 3 day turn-around time.    
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3.0 PRE-REMEDIATION SAMPLING RESULTS 

The pre-remediation sample results (i.e. February and March 2005) are summarized in Table 2.  The 

parameters that were analyzed are listed across the top of the table and each sample is listed as a row.  

The data is presented this way so that data from each SA is presented in a manner that is similar to how 

it exists at the site (for instance, the result from a sample collected from the 1 to 2 foot bgs interval is 

presented directly above the results from a sample collected from the 2 to 3 foot bgs range.  It is 

important to remember that all the results presented are subsurface and that the surface material (0 to 

1 foot) in all SAs will be excavated.   

 

The results of each composite sample were compared to the screening levels presented in Table F-3 of 

the Addendum to the QAPP (Appendix F) for this investigation.  The levels in Table F-3 represent 

conservative screening values for soil and are the lower of either ecological based screening criteria or 

human health based screening criteria.  If the criteria were below background then background was used 

as the criteria.  The criteria was presented and used as part of the risk evaluation in the TMSSS. 

Exceedances of the criteria are shown on Table 2 as a bolded cell. 

 

As can be seen from Table 2 at least one parameter for nearly all the samples exceeds the conservative 

screening criteria.  Many of the higher metals concentrations were co-located with PCBs results.  Also of 

interest was the detection of high chromium concentrations which were not detected before.  Because the 

chromium was not detected prior at these levels, the Navy elected to collect additional samples for total 

chromium and hexavalent chromium.  The purpose of these samples was to confirm the results and to 

determine if the chromium present was the more toxic hexavalent form. 

 

On March 15, 2005, TtNUS collected six composite samples from Site 13 at locations that were 

previously sampled during February 2005 (that is, the grab locations were collected as close as possible 

to the February 2005 grab locations).  This allowed a direct comparison to the results collected in 

February 2005.  Three SAs were resampled for total chromium (SW-846 6010B) and hexavalent 

chromium (SW-846 7196B).  SAs 02, 05, and 09 were chosen because these SAs covered the range of 

total chromium concentrations that were encountered in the February 2005 sampling event.  The total 

chromium concentrations in these SAs were as follows with the first number being the 1 to 2 foot bgs 

range and the second number being the 2 to 3 foot bgs range; SA09 low range (57.3/104 - 82.6 mg/kg), 

SA05 medium range (952 - 267 mg/kg) and SA02, high range (2,150 – 1880 mg/kg).  Samples were 

collected from the 0 to 1 foot bgs range and the 1 to 2 foot bgs range.  The 0 to 1 foot bgs range was 

chosen because this is the most biologically active zone and because hexavalent chromium analyses 

were not performed prior on the surface materials.  The 1 to 2 foot bgs range was chosen because the 

highest concentrations were found in this range.  Table 3 presents a summary of the March 2005 

sampling.  The corresponding February 2005 sample results are also presented in Table 3.  The total 
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chromium results from the March 2005 sampling event roughly corresponded to the February 2005 

sample results.  The hexavalent chromium results were all non-detect except for the surface sample in 

SA05 which had detection at 14.4 mg/kg.  This would indicate that the majority of the chromium present 

at Site 13 is the less toxic trivalent form. 

 

Appendix A presents copies of the field log book used during the sampling.  Appendix B presents copies 

of the field log sheets and chain of custody sheets.  Appendix C presents the data validation letters for all 

of the data from this investigation.      
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4.0 EVALUATION OF SAMPLE DATA 

Table 2 shows the subsurface exceedances of the criteria that were presented in the work plan for this 

sampling effort.  Although there are many exceedances, given the limited receptors to the subsurface in 

the excavation areas, the actual risk to the receptors would be low and excavation greater than 1 foot of 

all SAs with exceedances would not be warranted.  In order to discuss the acceptability of the subsurface 

concentrations, it would be useful to review how the excavation footprint (surface) was determined. 

 

4.1 Review of Excavation Boundary Determination   

The boundaries of the excavation (shown on Figure 1) were documented through the TMSSS.  The 

contaminants of concern for these two areas were silver and total PCBs based on ecological concerns as 

was discussed in the Feasibility Study (FS)(TtNUS, 2000).  During the FS both of the excavation areas 

were thought to be in wetlands and were therefore considered sediments.  As part of the pre-design 

investigation a wetland delineation was performed which determined that wetlands do not exist in 

excavation Area 2 and that only part of excavation Area 1 lies within the wetland.  All samples were 

labeled as sediments since the original RI samples were considered sediments.    

 

As part of a pre-design investigation, samples were collected in the two excavation areas to determine 

the boundaries of the excavation.  The suspected method of contaminant transport was erosion from the 

landfill which would result in the contamination being located primarily in the surface materials.  The pre-

design investigations focused on the surface materials.  Samples were analyzed for TAL metals and TCL 

PCBs. 

 

The initial clean up goals for sediments were set at 3.7 mg/kg for silver (based on an ecological sediment 

screening number) and 1.0 mg/kg for total PCBs (based on an OSWER directive for human health but 

which had been used for PCB cleanups at other facilities).  These values were written in the record of 

decision (ROD).   

 

The results of the pre-design sediment sampling were presented in the TMSSS.  The excavation 

boundary in the TMSSS was based on excavating PCBs and then evaluating the residual risk to 

ecological receptors.  A comment on the TMSSS by NJDEP requested that the NJDEP soil cleanup 

criteria for direct residential contact (NJDEP, 1999) be considered for cleanup of materials outside the 

wetland.  The excavation boundary outside the wetland was set to match the NJDEP soil cleanup criteria 

for PCBs of 0.49 mg/kg.  Within the wetland, the excavation area was set at the 1.0 mg/kg total PCB line.  

The ecological risk after excavation was then evaluated based on the average residual concentration over 

the assumed home range of a shrew (1 acre).  The ecological risk was evaluated with the screening 

criteria shown on Table 2 and with food chain models.    
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4.2 Proposed Excavation Depths  

Based on the TMSSS the surface materials (0 to 1 foot bgs depth) will be excavated for Areas 1 and 2.  It 

is proposed to base the depth of excavation (deeper than 1 foot) on the total PCB concentrations 

because PCBs are assumed to be the risk drivers and metals are not likely causing a significant risk to 

ecological receptors.  The concentrations of PCBs and metals in several samples collected from 1 to 2 or 

2 to 3 feet bgs were greater than the conservative ecological screening levels.  As discussed in the 

TMSSS, the area with elevated PCBs and metals concentrations does not visually appear to be impacted 

so direct toxicity to plants and invertebrates is likely not a significant concern.  Also, as discussed above, 

a minimum of the top 12 inches of soil will be removed from the entire excavation area and replaced with 

clean soil.  This will lower potential risks to plants and invertebrates from chemicals at the site because 

the greatest exposure for most plants and invertebrates occurs in the top foot of soil, especially in wetland 

areas where the subsurface soil becomes saturated.  Finally, as discussed in the TMSSS, potential risks 

to small mammals from PCBs and metals in the soil are expected to be low after excavation of the 

surficial soil. 

 

With respect to human health in areas outside the wetland, Table 4 shows a comparison of the February 

subsurface sample results to NJDEP soil clean up criteria.  As can be seen from Table 4 there are only 

some low level exceedances of thallium (maximum concentration of 4 mg/kg) while the NJDEP soil 

cleanup criteria is 2 mg/kg.  Thallium was detected in the background soils at NWS Earle at 1.64 mg/kg 

therefore the detections of thallium are very close to both the criteria and background. 

 

It should be noted that chromium concentrations are compared to the criteria for trivalent chromium 

(120,000 mg/kg) because the March sampling showed that the chromium was is in the trivalent form in all 

the March samples except one 13SA05-0001 (14.4 mg/kg) and that concentration was below the 

hexavalent criteria of 270 mg/kg. 

 

Basing the excavation depth on total PCBs will match the methodology used to determine the excavation 

boundaries for the surface materials.  That is, within the wetland area, total PCB concentrations above 

1.0 mg/kg will be excavated and outside the wetland total PCB concentrations above 0.49 mg/kg will be 

excavated.  It is proposed that SAs 03, 05, and 07 be excavated to the water table (to 3 feet) since the 

PCB concentrations in these areas are above the 0.49 mg/kg total PCB level.  Excavation is also 

proposed in the 1 to 2 foot bgs range in SAs 08 and 09.  Excavation deeper than 1 foot is not proposed in 

SA 02 because it is located primarily in the wetland and the total PCB concentration (0.55 mg/kg) was just 

over the soil PCB criteria of 0.49 mg/kg but below the sediment level of 1.0 mg/kg. 
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5.0 PROPOSED POST EXCAVATION SAMPLING 

Comments received on Appendix F to the Quality Assurance Project Plan for Pre-Design Investigation 

Sediment Sampling (the work plan for this investigation) from NJDEP indicate that the New Jersey 

Administrative Code only allows the use of composite sampling for waste characterization.  Although the 

use of composite samples for cleanup verification has been accepted is other jurisdictions by state and 

federal agencies, the Navy proposed to collect discrete samples following excavation to confirm the 

results of the composite samples.  It was proposed that 25% of the SAs be sampled discretely as a 

quality control.  In addition, as was discussed earlier, the actual surveyed sample locations varied 

somewhat from the planned sample locations.  In order to confirm that the sample results were still 

representative of each particular SA, the SAs where the actual grab sample locations varied the most 

were targeted for discrete sample following excavation.  It was proposed that SAs 03, 04, and 11 be 

sampled discretely following excavation.  One discrete sample was collected from the center of each SA.  

Given the relatively small area of each SA (1/12th of and acre) and the previous composite samples 

collected, it was felt that one discrete sample would be adequate.  Since the total PCBs were to be used 

for the clean up, the discrete samples were only analyzed for PCBs. 
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6.0 POST EXCAVATION SAMPLING RESULTS 

The NJDEP reviewed and agreed to the proposed discrete sampling approach.  As part of the first 

remediation tasks discrete samples were collected from the center of each of SAs 03, 04, and 11.  The 

samples were collected at the bottom of the excavation depth indicated where it would be expected that 

the soil would be clean.  In order to facilitate construction, the discrete sample was collected by digging to 

the desired depth with a back hoe and the sample was then collected from the desired depth.  The 

samples from SAs 04 and 11 were collected from 1 to 2 feet bgs and the discrete sample from SA 03 was 

collected from 3 feet bgs.  A field duplicate was also collected from SA 11.  The samples were analyzed 

for TCL PCBs.  The discrete sample results are presented in Table 5.  As can be seen from Table 5, all 

sample results were non-detect for PCBs.  Since the results were non-detect, the discrete results 

confirmed the composite results and the proposed excavation depths did not need to be revised from 

those presented in Section 4.2.  The discrete sample data was validated and the data validation letter 

report is included in Appendix C.  
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TABLE 1

FEBRUARY/MARCH SAMPLE SUMMARY
SITE 13 NWS EARLE

COLTS NECK, NEW JERSEY

TCL PCBs TAL METALS HEXAVALENT & TOTAL 
CHROMIUM

13SA01-SD0102 2/22/2005 SD X X --
13SA01-SD0203 2/22/2005 SD X X --
13SA02-SD0001 3/15/2005 SD -- -- X
13SA02-SD0102 2/22/2005 SD X X --
13SA02-SD0102 3/15/2005 SD -- -- X
13SA02-SD0203 2/22/2005 SD X X --
13SA03-SD0102 2/22/2005 SD X X --
13SA03-SD0203 2/22/2005 SD X X --
13SA04-SD0102 2/23/2005 SD X X --
13SA04-SD0203 2/23/2005 SD X X --
13SA05-SD0001 3/15/2005 SD -- -- X
13SA05-SD0102 2/23/2005 SD X X --
13SA05-SD0102 3/15/2005 SD -- -- X
13SA05-SD0203 2/23/2005 SD X X --
13SA06-SD0102 2/23/2005 SD X X --
13SA06-SD0203 2/23/2005 SD X X --
13SA07-SD0102 2/23/2005 SD X X --
13SA07-SD0203 2/23/2005 SD X X --
13SA08-SD0102 2/23/2005 SD X X --
13SA08-SD0203 2/23/2005 SD X X --
13SA09-SD0001 3/15/2005 SD -- -- X
13SA09-SD0102 2/23/2005 SD X X --
13SA09-SD0102 3/15/2005 SD -- -- X
13SA09-SD0203 2/23/2005 SD X X --
13SA10-SD0102 2/23/2005 SD X X --
13SA10-SD0203 2/23/2005 SD X X --
13SA11-SD0102 2/23/2005 SD X X --
13SA11-SD0203 2/23/2005 SD X X --
13SA12-SD0102 2/24/2005 SD X X --
13SA12-SD0203 2/24/2005 SD X X --

RINSATE-1 2/24/2005 BLANK X X --

FD022305-1 2/23/2005 DUP X X --
FD022305-2 2/23/2005 DUP X X --
FD022405-3 2/24/2005 DUP X X --

SD    Sediment
DUP  Field Duplicate
TAL   Target Analyte List
TCL   Target Compound List

SAMPLE          
NUMBER

SAMPLE    
DATE MATRIX

SAMPLES ANALYTE LIST



TABLE 2

COMPARISON OF SUBSURFACE RESULTS WITH SCREENING CRITERIA PRESENTED IN THE WORK PLAN
SITE 13 NWS EARLE

COLTS NECK, NEW JERSEY

Total PCBs ALUMINUM ANTIMONY ARSENIC BARIUM BERYLLIUM CADMIUM CHROMIUM COBALT COPPER IRON LEAD MANGANESE MERCURY NICKEL SELENIUM SILVER THALLIUM VANADIUM ZINC
UG/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 MG/KG MG/KG MG/KG

NM (1 - 2) 0 17000  J 6.8  J 16  J 11.6  J 1.2  J 3.8  J 1430  J 1.2  J 21.5  J 12400  J 202  J 10.6  J 0.29  J 20.9  J 16.9  J 15.2  J 4  J 98.8  J 57.4  J
NM (2 - 3) 0 7070  J 1.5  J 9.6  J 11.7  J 0.59  J 2.9  J 293  J 6  J 11.2  J 8190  J 54.9  J 6.9  J 0.11  UJ 29.4  J 2.8  J 6  J 2.5  J 197  J 32.5  J
NM (1 - 2) 510 22600  J 10.9  J 16.6  J 19  J 0.95  J 4.8  J 2150  J 0.75  J 34  J 10800  J 209  J 11.8  J 0.23  UJ 15  J 25.2  J 18.3  J 3.4  J 66.8  J 54.1  J
NM (2 - 3) 360 21300  J 7.8  J 13.1  J 11.8  J 0.67  J 3.5  J 1880  J 0.59  J 24  J 7060  J 139  J 8.7  J 0.26  UJ 13.8  J 18  J 14.6  J 2.7  UJ 73.1  J 37.9  J
NM (1 - 2) 2400 17800  J 5.9  J 11.5  J 20.4  J 0.73  J 9.7  J 1220  J 1.3  J 40.7  J 9530  J 222  J 13  J 0.48  J 16.9  J 12.4  J 30.9  J 1.8  UJ 53.1  J 188  J
NM (2 - 3) 1420 14500  J 3  J 9  J 14.4  J 0.8  J 5.8  J 761  J 0.83  J 33.5  J 7810  J 170  J 11.2  J 0.21  J 13.5  J 9.9  J 16.7  J 1.9  J 40.3  J 128  J
NM (1 - 2) 0 24400  J 9.7  J 6.9  J 15.7  J 0.74  J 2.8  J 2360  J 0.43  J 20  J 1990  J 243  J 6.6  J 0.19  UJ 15  J 22.6  J 13.2  J 2.4  UJ 21.8  J 49.6  J
NM (2 - 3) 0 6410  J 4.7  J 4.7  J 6.4  J 0.32  J 0.34  J 1140  J 0.1  UJ 7.9  J 2810  J 47  J 4.3  J 0.095  UJ 2.8  J 10.7  J 4.2  J 1  UJ 19.9  J 8.4  J
NM (1 - 2) 6900 15000  J 3.4  J 14.7  J 16.8  J 0.68  J 7.1  J 952  J 0.45  J 52.5  J 21600  J 245  J 17.4  J 0.54  J 10.4  J 8.6  J 34.7  J 1.8  J 57.7  J 107  J
NM (2 - 3) 2670 7160 1.9  J 8 10.3 0.52 2.9  J 267 0.5 20.6 13200 83.1  J 13.4  J 0.19  J 7.1 2.7  J 18.7  J 1.4  J 41 89.4  J
NM (1 - 2) 44 1370 0.56  J 1.4 1.5 0.24 0.16  J 185 0.06  U 2.9 3180 5.3  J 2.2  J 0.05  UJ 0.73 0.9  J 1.4  J 0.6  U 12.3 8.1  J
NM (2 - 3) 43 1180 0.44  UJ 1.2 0.99 0.27 0.18  J 160 0.066  U 2.9 3330 6  J 2.7  J 0.049  UJ 0.65 0.88  UJ 1.5  J 0.66  U 11.5 6.2  J
FD (2 - 3) 56 1310 0.38  UJ 1.9 0.88 0.33 0.13  J 177 0.057  U 2.6 3770 9.3  J 4.3  J 0.057  UJ 0.66 0.96  J 1.6  J 0.61  J 14.2 6.5  J
NM (1 - 2) 820 4930 0.47  J 9.1 16.2 0.45 2.2  J 59.6 0.41 42.1 14800 123  J 21.4  J 0.52  J 4.5 0.88  UJ 15.6  J 1.7  J 55.5 44.6  J
NM (2 - 3) 1690 14600  J 3.2  J 7.6  J 22.4  J 0.71  J 10  J 309  J 0.76  J 38.8  J 9740  J 182  J 14.6  J 0.36  J 20.8  J 6.3  J 21.4  J 1.5  UJ 60.5  J 133  J
NM (1 - 2) 1320 4410 1.9  J 5.8 6.6 0.4 1.2  J 427 0.1 20.1 8350 47.2  J 5.8  J 0.06  UJ 2.3 0.95  UJ 9.9  J 0.71  U 27.3 22.9  J
NM (2 - 3) 290 2160 1.8  J 4.6 1.7 0.31 0.53  J 511 0.056  U 7.5 8050 21.8  J 4.9  J 0.062  UJ 1.5 0.75  UJ 4.8  J 0.56  U 24.7 12  J
NM (1 - 2) 550 2880 0.41  UJ 3.5 1.7 0.37 0.52  J 57.3 0.11 9.6  J 8920 19.9 9.6  J 0.074  J 1.8 0.81  U 4.1  J 1  J 45.3 15.4  J
FD (1 - 2) 440 5490 0.42  UJ 7.8 9 0.7 1.1  J 104 0.26 22.3  J 17300 38.7 11.9  J 0.052  UJ 3 0.84  U 8.5  J 1.7  J 88.2 28.7  J
NM (2 - 3) 63 3890 0.46  UJ 2.6 1.8 0.37 0.73  J 82.6 0.13 5.5 5880 29.7 3.5  J 0.061  UJ 2.4 0.92  U 3.8  J 0.69  U 29.2 16  J
NM (1 - 2) 93 1640 0.4  UJ 1.6 3 0.3 0.47  J 143 0.061  U 4.5  J 3650 10.9  J 2.6  J 0.057  UJ 1.1 0.81  U 2.1  J 0.92  J 11.8 10.7  J
NM (2 - 3) 0 1560 0.39  UJ 3 0.27 0.27 0.27  J 92.6 0.058  U 3.1  J 6560 6.3  J 2.4  J 0.052  UJ 0.8 0.78  U 2.9  J 0.88  J 19 7.5  J
NM (1 - 2) 0 1250 0.43  UJ 0.64  U 1.6 0.19 0.13  J 19.8 0.064  U 2.4  J 1720 3.5  J 2.3  J 0.054  UJ 0.57 0.85  U 0.94  J 0.64  U 13.2 5.6  J
NM (2 - 3) 0 1990 0.4  UJ 1.4 2.2 0.33 0.14  J 33.5 0.061  U 2.8  J 3890 4.4  J 2.7  J 0.062  UJ 0.98 0.81  U 1.8  J 0.61  U 20.2 6.6  J
NM (1 - 2) 390 5290 0.45  UJ 10.4 1.1 0.76 0.54  J 161 0.068  U 7.3  J 14600 25.6  J 5.4  J 0.052  UJ 2.3 0.91  U 7.9  J 1.7  J 82.5 52.5  J
FD (1 - 2) 380 5050 0.42  UJ 10 0.9 0.74 0.53  J 154 0.081 6.6  J 13800 24.4  J 5.5  J 0.054  UJ 2.2 0.84  U 7.2  J 1.6  J 79 50.8  J
NM (2 - 3) 288 3990 0.5  J 10.1 0.25 0.62 0.36  J 132 0.062  U 5.7  J 12500 16.7  J 4.1  J 0.053  UJ 1.7 0.82  U 6.4  J 1.2  J 73.2 27.6  J

Parameter Criteria (1) Units
PCB 371 ug/kg
Aluminum 6153 mg/kg
Antimony 78 mg/kg
Arsenic 13.4 mg/kg
Barium 330 mg/kg
Beryllium 2 mg/kg
Cadmium 32 mg/kg
Chromium 69.1 mg/kg
Cobalt 13 mg/kg
Copper 50 mg/kg
Iron 52403 mg/kg
Lead 115 mg/kg
Manganese 128 mg/kg
Mercury 0.18 mg/kg
Nickel 30 mg/kg
Selenium 1 mg/kg
Silver 2 mg/kg
Thallium 1.64 mg/kg
Vanadium 70.1 mg/kg
Zinc 50 mg/kg

NOTES:
1 Table F-3 TtNUS 2005
Not Included: Calcium, Magnesium, Potassium, Sodium (essential nutrients)
For inorganics, the selected criteria is the maximum of the background concentration and the soil screening criteria.
NM  = normal sample
FD = Field Duplicate sample
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Sample ID Sample Area Depth Hex. Chromium Total Chromium Total Chromium
(SA) mg/kg mg/kg mg/kg

3/15/2005 3/15/2005 2/22/2005

13SA02-SD0001 SA02 0-1 foot ND (11.6 UJ) 200 J NA
13SA02-SD0102 SA02 1-2 foot ND (20.6 UJ) 2430 J 2150 J

13SA05-SD0001 SA05 0-1 foot 14.4 31.8 J NA
13SA05-SD0102 SA05 1-2 foot ND (8.03 UJ) 351 J 952 J

13SA09-SD0001 SA09 0-1 foot ND (4.63 U) 44.1 J NA
13SA09-SD0102 SA09 1-2 foot ND (4.54 U) 32.4 J 57.3

NA Not Sampled.  The surface sediments were not sampled in February 2005 since it had
already been agreed that the surface would be excavated and placed under the cap

ND (11.6 U) Chemical was not detected.  The detection limit is shown in parentheses

SUMMARY OF HEXAVALENT CHROMIUM AND TOTAL CHROMIUM RESULTS

COLTS NECK, NEW JERSEY

TABLE 3

SITE 13 NWS EARLE



TABLE 4

COMPARISON OF SUBSURFACE RESULTS WITH NJDEP SOIL CLEANUP CRITERIA
SITE 13 NWS EARLE

COLTS NECK, NEW JERSEY

Total PCBs ALUMINUM ANTIMONY ARSENIC BARIUM BERYLLIUM CADMIUM CHROMIUM COBALT COPPER IRON LEAD MANGANESE MERCURY NICKEL SELENIUM SILVER THALLIUM VANADIUM ZINC
UG/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 MG/KG MG/KG MG/KG

NM (1 - 2) 0 17000  J 6.8  J 16  J 11.6  J 1.2  J 3.8  J 1430  J 1.2  J 21.5  J 12400  J 202  J 10.6  J 0.29  J 20.9  J 16.9  J 15.2  J 4  J 98.8  J 57.4  J
NM (2 - 3) 0 7070  J 1.5  J 9.6  J 11.7  J 0.59  J 2.9  J 293  J 6  J 11.2  J 8190  J 54.9  J 6.9  J 0.11  UJ 29.4  J 2.8  J 6  J 2.5  J 197  J 32.5  J
NM (1 - 2) 510 22600  J 10.9  J 16.6  J 19  J 0.95  J 4.8  J 2150  J 0.75  J 34  J 10800  J 209  J 11.8  J 0.23  UJ 15  J 25.2  J 18.3  J 3.4  J 66.8  J 54.1  J
NM (2 - 3) 360 21300  J 7.8  J 13.1  J 11.8  J 0.67  J 3.5  J 1880  J 0.59  J 24  J 7060  J 139  J 8.7  J 0.26  UJ 13.8  J 18  J 14.6  J 2.7  UJ 73.1  J 37.9  J
NM (1 - 2) 2400 17800  J 5.9  J 11.5  J 20.4  J 0.73  J 9.7  J 1220  J 1.3  J 40.7  J 9530  J 222  J 13  J 0.48  J 16.9  J 12.4  J 30.9  J 1.8  UJ 53.1  J 188  J
NM (2 - 3) 1420 14500  J 3  J 9  J 14.4  J 0.8  J 5.8  J 761  J 0.83  J 33.5  J 7810  J 170  J 11.2  J 0.21  J 13.5  J 9.9  J 16.7  J 1.9  J 40.3  J 128  J
NM (1 - 2) 0 24400  J 9.7  J 6.9  J 15.7  J 0.74  J 2.8  J 2360  J 0.43  J 20  J 1990  J 243  J 6.6  J 0.19  UJ 15  J 22.6  J 13.2  J 2.4  UJ 21.8  J 49.6  J
NM (2 - 3) 0 6410  J 4.7  J 4.7  J 6.4  J 0.32  J 0.34  J 1140  J 0.1  UJ 7.9  J 2810  J 47  J 4.3  J 0.095  UJ 2.8  J 10.7  J 4.2  J 1  UJ 19.9  J 8.4  J
NM (1 - 2) 6900 15000  J 3.4  J 14.7  J 16.8  J 0.68  J 7.1  J 952  J 0.45  J 52.5  J 21600  J 245  J 17.4  J 0.54  J 10.4  J 8.6  J 34.7  J 1.8  J 57.7  J 107  J
NM (2 - 3) 2670 7160 1.9  J 8 10.3 0.52 2.9  J 267 0.5 20.6 13200 83.1  J 13.4  J 0.19  J 7.1 2.7  J 18.7  J 1.4  J 41 89.4  J
NM (1 - 2) 44 1370 0.56  J 1.4 1.5 0.24 0.16  J 185 0.06  U 2.9 3180 5.3  J 2.2  J 0.05  UJ 0.73 0.9  J 1.4  J 0.6  U 12.3 8.1  J
NM (2 - 3) 43 1180 0.44  UJ 1.2 0.99 0.27 0.18  J 160 0.066  U 2.9 3330 6  J 2.7  J 0.049  UJ 0.65 0.88  UJ 1.5  J 0.66  U 11.5 6.2  J
FD (2 - 3) 56 1310 0.38  UJ 1.9 0.88 0.33 0.13  J 177 0.057  U 2.6 3770 9.3  J 4.3  J 0.057  UJ 0.66 0.96  J 1.6  J 0.61  J 14.2 6.5  J
NM (1 - 2) 820 4930 0.47  J 9.1 16.2 0.45 2.2  J 59.6 0.41 42.1 14800 123  J 21.4  J 0.52  J 4.5 0.88  UJ 15.6  J 1.7  J 55.5 44.6  J
NM (2 - 3) 1690 14600  J 3.2  J 7.6  J 22.4  J 0.71  J 10  J 309  J 0.76  J 38.8  J 9740  J 182  J 14.6  J 0.36  J 20.8  J 6.3  J 21.4  J 1.5  UJ 60.5  J 133  J
NM (1 - 2) 1320 4410 1.9  J 5.8 6.6 0.4 1.2  J 427 0.1 20.1 8350 47.2  J 5.8  J 0.06  UJ 2.3 0.95  UJ 9.9  J 0.71  U 27.3 22.9  J
NM (2 - 3) 290 2160 1.8  J 4.6 1.7 0.31 0.53  J 511 0.056  U 7.5 8050 21.8  J 4.9  J 0.062  UJ 1.5 0.75  UJ 4.8  J 0.56  U 24.7 12  J
NM (1 - 2) 550 2880 0.41  UJ 3.5 1.7 0.37 0.52  J 57.3 0.11 9.6  J 8920 19.9 9.6  J 0.074  J 1.8 0.81  U 4.1  J 1  J 45.3 15.4  J
FD (1 - 2) 440 5490 0.42  UJ 7.8 9 0.7 1.1  J 104 0.26 22.3  J 17300 38.7 11.9  J 0.052  UJ 3 0.84  U 8.5  J 1.7  J 88.2 28.7  J
NM (2 - 3) 63 3890 0.46  UJ 2.6 1.8 0.37 0.73  J 82.6 0.13 5.5 5880 29.7 3.5  J 0.061  UJ 2.4 0.92  U 3.8  J 0.69  U 29.2 16  J
NM (1 - 2) 93 1640 0.4  UJ 1.6 3 0.3 0.47  J 143 0.061  U 4.5  J 3650 10.9  J 2.6  J 0.057  UJ 1.1 0.81  U 2.1  J 0.92  J 11.8 10.7  J
NM (2 - 3) 0 1560 0.39  UJ 3 0.27 0.27 0.27  J 92.6 0.058  U 3.1  J 6560 6.3  J 2.4  J 0.052  UJ 0.8 0.78  U 2.9  J 0.88  J 19 7.5  J
NM (1 - 2) 0 1250 0.43  UJ 0.64  U 1.6 0.19 0.13  J 19.8 0.064  U 2.4  J 1720 3.5  J 2.3  J 0.054  UJ 0.57 0.85  U 0.94  J 0.64  U 13.2 5.6  J
NM (2 - 3) 0 1990 0.4  UJ 1.4 2.2 0.33 0.14  J 33.5 0.061  U 2.8  J 3890 4.4  J 2.7  J 0.062  UJ 0.98 0.81  U 1.8  J 0.61  U 20.2 6.6  J
NM (1 - 2) 390 5290 0.45  UJ 10.4 1.1 0.76 0.54  J 161 0.068  U 7.3  J 14600 25.6  J 5.4  J 0.052  UJ 2.3 0.91  U 7.9  J 1.7  J 82.5 52.5  J
FD (1 - 2) 380 5050 0.42  UJ 10 0.9 0.74 0.53  J 154 0.081 6.6  J 13800 24.4  J 5.5  J 0.054  UJ 2.2 0.84  U 7.2  J 1.6  J 79 50.8  J
NM (2 - 3) 288 3990 0.5  J 10.1 0.25 0.62 0.36  J 132 0.062  U 5.7  J 12500 16.7  J 4.1  J 0.053  UJ 1.7 0.82  U 6.4  J 1.2  J 73.2 27.6  J

Parameter Criteria (1) Units
PCB 490 ug/kg
Aluminum -- mg/kg
Antimony 14 mg/kg
Arsenic 20 mg/kg
Barium 700 mg/kg
Beryllium 2 mg/kg
Cadmium 39 mg/kg
Chromium 112,000(2) mg/kg
Cobalt -- mg/kg
Copper 600 mg/kg
Iron -- mg/kg
Lead 400 mg/kg
Manganese -- mg/kg
Mercury 14 mg/kg
Nickel 250 mg/kg
Selenium 63 mg/kg
Silver 110 mg/kg
Thallium 2 mg/kg
Vanadium 370 mg/kg
Zinc 1500 mg/kg

NOTES:
Not Included: Calcium, Magnesium, Potassium, Sodium (essential nutrients)
1 - The criteria Based on NJDEP Soil Cleanup Criteria 5/12/99.
2 - The criterion is trivalent form of chromium.
NM  = normal sample
FD = Field Duplicate sample
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TABLE 5

SUMMARY OF ANALYTICAL RESULTS
SEDIMENT SAMPLING - JUNE 2005

SITE 13 NWS EARLE
COLTS NECK, NEW JERSEY

Sample Number 13SA03-SD03-DIS 13SA04-SD0102-DIS 13SA11-SD0102-DIS 13SA11-SD0102-DUP
Depth Range (ft bgs) 3 1 - 2 1 - 2 1 - 2
TCL PCBs  (ug/kg)
Aroclor-1016 37  U 42  U 39  U 38  U
Aroclor-1221 37  U 42  U 39  U 38  U
Aroclor-1232 37  U 42  U 39  U 38  U
Aroclor-1242 37  U 42  U 39  U 38  U
Aroclor-1248 37  U 42  U 39  U 38  U
Aroclor-1254 37  U 42  U 39  U 38  U
Aroclor-1260 37  U 42  U 39  U 38  U
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