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1.0 INTRODUCTION 

1 .I PURPOSE AND SCOPE 

Brown & Root (B&R) Environmental, a division of Halliburton NUS Corporation, under the Comprehensive 

Long-Term Environmental Action - Navy (CLEAN) Program, Contract Number N62472-90-D-1298, was 

assigned to perform the field investigation activities presented in the Remedial lnvestigation (RI) 

Addendum Work Plan for Naval Weapons Station Earle, October 1996 (RI Addendum work plan), and to 

prepare a comprehensive report documenting the remedial investigation of seven sites at Naval Weapons 

Station (NWS) Earle under Contract Task Order Number 231. This work provides additional information to 

support the July 1996 RI performed by B&R Environmental at 27 sites at NWS Earle. The work was 

performed as part of the Navy's Installation Restoration Program (IRP), a program designed to identify 

environmental concerns at Navy and Marine Corps facilities and to implement corrective measures if 

necessary. 

IRP activities are typically performed in four distinct phases: 1) a preliminary assessment (PA), 2) a site 

investigation (SI), 3) an RI intended to characterize the physical and chemical (contaminant) parameters 

of the site and the associated risks to human health and the environment, and 4) a remedial action (RA) 

designed to control and mitigate contaminated media at the site. 

The 27 sites investigated under the July 1996 RI were initially identified in either the Initial Assessment 

Study (IAS) of February 1983 or the Environmental lnvestigation Photographic Center (EPIC) studies of 

November 1991 and January 1992. Twenty-five of the 27 sites were investigated previously under PA or 

SI work. After review of the RI, it was determined that additional data were required for seven of the 27 

sites (Sites 3, 6, 12, 13, 16/F, 17, and 26). This RI Addendum addresses the data collection effort for 

those seven sites. 

The February 1983 IAS was a document prepared for the Navy that identified 29 areas of concern based 

on employee interviews, record searches, and site tours. Three of these 29 areas were eliminated from 

consideration under the IRP because they were active operations regulated under the Resource 

Conservation and Recovery Act (RCRA). One additional area, Site 8, was investigated on an accelerated 

schedule to enable timely reuse. EPA concurrence on no further investigation of this site was received in 

October 1994. 



The EPIC studies were an analysis of historical aerial photographs performed for the United States 

Environmental Protection Agency (EPA) by the Environmental Photographic Interpretation Center. These 

studies identified 17 additional sites where there was evidence of some environmental disturbance. After 

an initial screening of these sites in 1992, the Navy, EPA, and New Jersey Department of Environmental 

Protection (NJDEP) agreed to further investigation at three sites, Sites F, L, and Q. Since Site F 

overlapped the existing Site 16, it was agreed that Site 16 would be expanded to include it. 

1.2 FACILITY LOCATION 

NWS Earle is an 11,134-acre facility located in Monmouth County in east-central New Jersey. It includes 

a Mainside area, which is approximately 10 miles inland from the Atlantic Ocean at Sandy Hook Bay, and 

a Waterfront area, which includes an ammunition depot and associated piers. The Mainside and 

Waterfront areas are linked by a narrow tract of land that serves as a right-of-way for a government road 

and railroad. Figures 1-1 and 1-2 show the Mainside and Waterfront areas, respectively. The main 

entrance to NWS Earle is located off State Route 34, and the entrance to the Waterfront area is located 

adjacent to State Route 36. 

1.3 FACILITY MISSION 

NWS Earle was commissioned as a Naval Ammunition Depot on December 13, 1943, with the primary 

responsibility of furnishing ammunition to the Naval fleet. The station's Ordnance Department coordinates 

all port services and logistic support for home-ported and visiting ships, conducts safety inspections, 

supervises ammunition loading for the United States Coast Guard, and provides afloat firefighting 

capability and standby tug services. Other major active divisions include the Ammunition Distribution and 

Control Division, responsible for ensuring that a balanced, purified stock of ammunition is maintained in 

support of Navy, Coast Guard, and Marine Corps programs; the Operations Division, which performs 

ammunition movement, ship loading, demilitarization of obsolete ammunition, and reclaiming/renovation of 

various munitions; the Anti-Submarine Warfare (ASW) and Special Weapons Division, which plans and 

carries out station-level maintenance of air and antisubmarine weapons and provides shore-based support 

to various commanders; and the Port Services Division, responsible for operating the station fireboat, 

service craft, and oil pollution containment equipment. 
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Over 90 percent of the acreage at NWS Earle is dedicated to the facility's primary mission of storage and 

delivery of ordnance. The actual amount of land used for storage and distribution facilities is much less 

than this, but Explosive Safety Quantity Distance (ESQD) arcs are established around each facility. Any 

development within these arcs is extremely restricted by safety requirements. The formal 

disestablishment or reclassification of a facility is required before any development can occur within an 

ESQD arc. 

Two areas of NWS Earle, the Mainside Administration and Housing area and the Waterfront 

Administrative area, are not encumbered by ESQD arcs. These areas are used for offices, base support, 

housing, and recreational facilities. Any future development would be expected to occur in one of these 

areas unless the development had an ordnance-specific use. Sites 1, 14, 16, and 29 are within the 

Mainside Administration and Housing area. Sites 6, 12, 15, and 17 are within the Waterfront 

Administration area. 

Future land use is not expected to vary significantly from current land use unless a major base 

realignment were to occur. If this were to happen, an Environmental Baseline Survey would be conducted 

to evaluate the impact of any proposed land-use change. 

I .4 PREVIOUS INVESTIGATIONS 

Site investigation activities related to areas of potential environmental concern at NWS Earle have been 

undertaken by the Navy since approximately 1982. Early work included an IAS conducted by Fred C. Hart 

and Associates; the results are included in a report prepared in 1982. Studies and field investigation 

efforts continued under the IRP by Roy F. Weston, Incorporated. Several documents prepared by 

Weston were submitted to the Navy, NJDEP, and EPA. These documents include the Draft Report for 

Naval Weapons Station Earle, Colts Neck, New Jersey, Installation Restoration Program Phase ll 

Confirmation Study, dated September 1986; the Draft Report of Current Situation and Draft Plan of Action, 

dated December 1988; a Draft Phase II Site Inspection Study for Naval Weapons Station Earle, Colts 

Neck, New Jersey, dated February 1993; and a final version of the SI report, dated December 1993. An 

IRP Phase II Site Inspection Work Plan was also submitted by Weston in September 1991. In addition, 

Weston submitted the Installation Restoration Program Remedial InvestigationsIFeasibility Study for 11 

Sites at NWS Earle, Colts Neck, New Jersey, Volumes 1 to 3. 

In 1995, B&R Environmental submitted an RI work plan and conducted RI field activities for 27 sites. The 

final RI report, submitted in July 1996, identified data gaps and areas for further investigation at seven of 

the 27 sites. The work plan for this RI Addendum, prepared by B&R Environmental, considered the 

results of the previous investigations, particularly the 1996 RI report, as the basis for most of the 1996 RI 



Addendum field tasks. This RI Addendum document presents the results of the field tasks, the data 

evaluation, the human health risk assessment, and the ecological risk evaluation for the seven sites. 

1.5 SURVEY INFORMATION 

Over the years, the Navy has employed various survey subcontractors to perform site survey work. 

Appendix F of the 1996 B&R Environmental RI report contains survey data and a reconciliation of the 

varying benchmarks used historically. 



2.0 INVESTIGATION SUMMARY 

This section presents an overview of remedial investigation (RI) activities conducted at the seven sites 

covered in the Remedial lnvestigation Addendum Work Plan (October 1996) prepared for this project by 

B&R Environmental. The procedures used in this RI, including the data quality objective (DQO) standards 

that were followed and the standard operating procedure (SOP) guidelines that were adhered to  [e.g., 

United States Environmental Protection Agency (EPA) Region I Groundwater Sampling Procedures, Low- 

Flow Purge and Sample (Draft Final), New Jersey Department of Environmental Protection (NJDEP) Field 

Sampling Procedures Manual (May 1992), and B&R Environmental SOP GH-1.31 are d~scussed and 

presented in the Remedial Investigation Work Plan for Naval Weapons Station Earle, Colts Neck, New 

Jersey (June 1995), Volumes I and II, and in the Remedial lnvestigation Addendum Work Plan for Naval 

Weapons Station Earle, Colts Neck, New Jersey (October 1996). Details of the field investigation tasks 

performed at each site are discussed in Sections 4.0 through 11 .O. 

2.1 SUMMARY OF ACTIVITIES 

Between October 2, 1996 and January 3, 1997, field activities were conducted a t  seven RI si tes as 

described below: 

Sampling and analysis of groundwater collected from eight locations (two or three depths 

per location) at Site 13 using Hydropunch or direct-push sampling equipment; f rom six 

locations (one depth per location) at Site 16lF; and from 28 locations (two or three depths 

per location) at Site 26 using direct-push sampling equipment (Section 2.1 .I. 1 ). The 

samples were analyzed for Target Compound List (TCL) volatile organic compounds 

(VOCs) using a Tracer Research Corporation (TRC) mobile laboratory. Select samples 

were submitted to IEA, a fixed-base laboratory, for TCL VOCs and semivolatile 

compounds (SVOCs) analyses. 

Lithologic profiling at 31 locations at Site 16lF and eight locations at Site 26 using Piezo- 

Electric Cone Penetration Tests (CPT) (Section 2.1.1.2). Fuel Fluorescence Detector 

(FFD) Tests were run in conjunction with CPT at Site 16lF. 

Drilling and installation of one permanent monitoring well at Site 13 and four permanent 

monitoring wells at Site 16lF (Section 2.1.1.3). 
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Measurement of static water levels in the newly installed and existing monitoring wells at 

Site 1 6/F (Section 2.1.1.4). 

sampling and analysis of groundwater from the newly installed well at Site 13 and the 

newly  installed wells at Site 16lF. Samples from Site 13 were submitted to IEA for TCL 

VOCS analysis. Samples from Site 16/F were submitted to IEA for TCL VOCs and 

SVOCS analyses. 

sampling and analysis of surface soils at Sites 3 and 12 (Section 2.1.2). Samples from 

Site 3 were submitted to IEA for TAL metals, TCL SVOCs, and TCL pesticide1PCB 

The sample from Site 12 was submitted to IEA for TAL metals. 

sampling and analysis of subsurface soils at Site 12 (Section 2.1.3). Samples from Site 

12 were submitted to IEA for TAL metals. 

sampling and analysis of surface water from the marsh area adjacent to Sites 6 and 17 

and at background locations (Section 2.1.4). Samples from these sites were submitted to 

IEA for TAL metals, TCL SVOCs, and TCL pesticide1PCB analysis. 

sampling and analysis of sediments from the marsh area adjacent to Sites 3, 6, and 17 

and at background locations (Section 2.1.5). Samples from these sites were submitted to 

IEA for TAL metals, TCL SVOCs, and TCL pesticide/PCB analysis. 

sampling and analysis of railroad bed ballast material to provide background samples for 

Site 12 (Section 2.1.6). Samples from these locations were submitted to IEA for Synthetic 

precipitation Leachate Procedure analysis. 

surveying of the horizontal locations and vertical elevations of newly installed monitoring 

wells, hydropunch, CPT, and direct-push locations, and all surface soil, soil boring, 

surface water, and sediment sampling locations (Section 2.1.7). 

Sampling and handling of investigation-derived waste (IDW) (Section 2.1.8). 

CTO 231 



2.1 .I Subsurface lnvestiqations 

2.1 .I .I Hydropunch and Direct-Push Groundwater Sampling 

Groundwater samples were collected at three locations (13HP-01 through 13HP-03) at Site 13 between 

October 21 and October 24, 1996 using Hydropunch equipment and at five locations (13HP-04 through 

13HP-08) at Site 13 between December 2 and December 4, 1996 using direct-push sampling equipment 

to determine the extent of VOC contamination in groundwater. The collection of direct-push groundwater 

samples from four locations at Site 13 not covered in the Addendum Work Plan w a s  a t  the request o f  EPA 

and with the concurrence of the Navy. In general, groundwater samples were collected from depths of 15, 

30, and 45 feet below grade at these locations. Twenty-two groundwater samples, including two field 

duplicate samples, were collected from these locations and analyzed for TCL VOC using TRC's mobile 

laboratory. To confirm mobile laboratory analytical results, 10 of the samples, including the two field 

duplicate samples, were also analyzed for TCL VOCs by IEA, a fixed-base laboratory. Hydropunch and 

direct-push groundwater sampling activities conducted at Site 13 are summarized in Table 2-1. 

Groundwater samples were collected at five locations (16HP-01 through 16HP-05) at  Site 16/F between 

October 9 and October 15, 1996 using direct-push sampling equipment. The collection of these samples 

was added during field activities at the request of EPA and with the concurrence of the Navy. In general, 

groundwater samples were collected from about 13 feet below grade. Seven groundwater samples, 

including one field duplicate sample, were collected and analyzed for TCL VOCs using TRC's mobile 

laboratory. To confirm mobile laboratory analytical results, two of the samples, including the field duplicate 

sample, were also analyzed for TCL VOCs by IEA. 

Groundwater samples were collected at 28 locations (26HP-01 through 26HP-28) at Site 26 between 

October 16 and October 25, 1996 using direct-push sampling equipment. The collection of groundwater 

samples from eight locations at Site 26 not covered in the Addendum Work Plan was at the request of the 

Navy. In general, samples were collected from two depths at each location. Sixty-four groundwater 

samples, including one field duplicate sample, were collected and analyzed for TCL VOCs using TRC 's  

mobile laboratory. To confirm mobile laboratory results, 14 of the samples, including the field duplicate 

sample, were also analyzed for TCL VOCs by IEA. 
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TABLE 2-1 

HYDROPUNCH AND DIRECT-PUSH GROUNDWATER SAMPLING SUMMARY 
NWS EARLE, COLTS NECK, NEW JERSEY 

(') Includes field duplicates. 

Analytical Parameters 

TCL VOC - - 
16 

26 

CTO 231 

Number of Environmental 
Groundwater Samples") 

22 

Site 

I 

13 

Number of 
Sample 

Locations 
8 
5 

28 

7 
64 

TCL VOC 

TCL VOC 



Hydropunch Groundwater Samplinq 

A borehole was drilled with a high-torque, truck-mounted, hollow-stem-auger drilling rig using 4.25-inch 

inner diameter (I.D.) augers to 2 feet above the zone to be sampled. The hydropunch tool, set in the 

hydrocarbon sampling mode, was then lowered into the borehole and driven approximately 2 feet below 

the bottom of the borehole. The hydropunch was pulled back 2 feet so that the screen was exposed 

permitting groundwater to enter the hydropunch. A 1-inch-diameter bailer was lowered through the rods 

and into the hydropunch vessel. In accordance with the Addendum Work Plan, the boreholes were  not 

purged prior to sampling with the bailer. After sampling, the hydropunch and augers were withdrawn and 

those boreholes that were deeper than 25 feet were sealed by pumping a bentonite slurry into the void 

space. Boreholes less than 25 feet deep were allowed to collapse. Drill cuttings were spread on the 

ground surface at the site. 

Direct-Push Groundwater Samplinq 

In general, the probe hole was deepened to below the zone to be sampled, the probe rods were 

withdrawn, and slotted polyvinyl chloride (PVC) tubing was inserted in the probe hole. The groundwater 

samples were collected, and the slotted PVC tubing was allowed to recharge overnight before the 

groundwater sample was collected. After sampling, the PVC tubing was withdrawn and the probe hole 

was allowed to collapse. 

2.1.1.2 Piezo-Electric Cone Penetration and Fuel Fluorescence Detector Tests 

Lithologic profiling was performed by Applied Research Associates, Incorporated (ARA), under 

subcontract to B&R Environmental, using CPT at 31 locations (16CPT-01 through 16CPT-31) at Site 16lF 

and eight locations (26CST-00, 26CS-01, 26CS-02, 26HP-05, 26HP-08, 26HP-10, 26CS-50, and 26CS- 

51) at Site 26 between October 9 and 25, 1996. The FFD was included in the tests performed at Site 

16lF. ARA's report summarizing CPT and FFD tests is included in Appendix E. 

Piezo-Electric Cone Penetration Tests 

The penetrometer equipment was mounted inside a van body. The penetrometer probe had a conical tip 

and a friction sleeve that independently measured the vertical resistance beneath the tip as wel l  as 

frictional resistance on the side of the probe as a function of depth. A pressure transducer in the cone 

measured the pore water pressure as the probe was pushed into the ground. Plots of the normalized tip 

resistance versus friction ratio and normalized tip resistance versus penetration pore pressure were used 
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to determine soil classification as a function of depth. Typically, a higher friction ratio indicates a type of 

clay or fine silts. 

Fuel Fluorescence Detector Tests 

The FFD is a separate module that was attached directly behind the cone to detect subsurface 

hydrocarbon contamination. The excitation light from a 254 nm ultraviolet light source is focused on the 

groundwater at the surface of the probe through a sapphire window, and the resulting fluorescence is 

returned through a fiber optic conductor to the up-hole controller. 

2.1 .I .3 Permanent Groundwater Monitoring Well Installation 

One permanent monitoring well (MW13-06) was installed at Site 13 on December 6, 1995 and four 

permanent monitoring wells (MW16-07 through MW16-10) were installed at Site 16lF on October 17 and 

18, 1996. The monitoring well at Site 13 was installed at the request of EPA. 

The wells were installed to further characterize groundwater contamination at the sites. The locations of 

the wells were based upon the results of groundwater sampling program. 

The borings were drilled using hollow-stem-auger drilling techniques and 4.25-inch I.D. augers. An ATV- 

mounted drill rig was used at Site 13 and a Mobile Drill Model 857 drill rig was used at Site 16lF. 

Subsurface soil samples were collected continuously from the ground surface to the water table at Site 13 

by driving a 2-inch outer diameter (O.D.) split-barrel sampler using a 140-pound hammer falling a distance 

of 30 inches. No split-spoon samples were collected during drilling at Site 161F. The borings were drilled 

to approximately 8 feet below the water table and completed as cased wells, screened across the water 

table. The monitoring wells were constructed with National Sanitation Foundation (NSF)-certified, 2-inch- 

diameter, flush jointed and threaded, Schedule 40 PVC well casing and 0.01-inch slotted well screens. 

The annular space between the well screen and the borehole was packed with Morie No. 00 sand to a 

height of approximately 2 feet above the top of the screen. A 2- to 3-foot annular seal, consisting of 

bentonite pellets, was placed on top of the filter pack. The remainder of the well annulus was backfilled 

with a cement grout to a height of approximately 1 foot below the ground surface. The wells were 

completed with 2- to 2.5-foot-high stickup riser pipe. 

The wells at Sites 13 and 16lF were developed approximately 1 week after installation using a 2-inch 

submersible pump. Groundwater temperature, conductivity, pH, and turbidity were monitored and 

recorded during development and all wells were developed until water turbidity was clear. The well 
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development water was discharged directly to the ground to percolate back into the local soil in such a 

manner as to avoid incidental discharge to surface water bodies. 

2.1 . I  .4 Static-Water-Level Measurements and Groundwater Sampling 

Static-Water-Level Measurements 

Groundwater elevations were recorded from the four newly installed (MW16-07 through MW16-10) and 

five (MW-1, MW16-01 though MWl6-03, and MW16-06) of the seven existing monitoring wells at Site 16/F 

to help define local and regional groundwater flow directions. Static-water levels were measured using an 

electronic water-level indicator (m-scope) and were recorded to the nearest 0.01 foot. 

Groundwater Sampling 

One groundwater sample and an associated quality assurance/quality control (QAIQC) sample were 

collected on January 3, 1997 from the newly installed well (MW13-06) at Site 13 and analyzed for TCL 

VOCs by IEA. Five groundwater samples, including one field duplicate, and associated QAlQC samples 

were collected on November 7, 1996 from the newly installed wells (MW16-07 through MW16-10) at Site 

16lF and analyzed for TCL VOCs and SVOCs by IEA. Groundwater samples collected at Site 13 and Site 

16lF are summarized in Table 2-2. 

Low-flow bladder pumps, installed in the new wells at Site 16/F, were used during purging and sampling. 

A low-flow bladder pump was installed in MW13-06 at Site 13 in December 1997. The sampling protocol 

followed was based on EPA Region I guidelines of August 10, 1994. The low-flow purge and sample 

technique used allowed for the collection of lower turbidity samples. Field measurements of pH, water 

level, pump rate (Umin), conductivity, turbidity, dissolved oxygen, temperature, and  salinity were recorded 

during purging. The wells were purged until the field parameters stabilized. Care was taken to ensure 

little or no drawdown in water levels occurred throughout the purge and sampling process. The purge 

water was discharged to the ground surface and allowed to percolate back into the  local soil in such a way 

as to avoid incidental discharge to surface water bodies. Groundwater sample logs are provided in 

Appendix C. 

2.1.2 Surface Soil lnvesti~lation 

At Site 3, two surface soil samples (03 SS 01 and 03 SS 02) were collected by steel trowel a n d  then 

placed directly into the sample container. These samples were collected at depths of 3 to 7 inches. 03 

SS 01 was collected from the eastern perimeter of the landfill and 03 SS 02 was obtained f r o m  the 

southeastern face of the site. Samples were submitted to IEA Laboratories for TAL metals, TCL 
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TABLE 2-2 

GROUNDWATER SAMPLING SUMMARY 
NWS EARLE, COLTS NECK, NEW JERSEY 

CTO 231 

Site 

1 

Number of Environmental 
Groundwater Samples(" 

Number of 
Sample 

Locations 

Analytical Parameters 

13 
16 

1 
4 

5 
6 

TCL VOC 
TCL VOCs, TCL SVOCs 



semivolatiles, TCL pesticidesIPCBs, TOC, grain size, and percent moisture analysis. B&R Environmental 

recorded pH, temperature, and conductivity in the field. 

One surface soil sample (12 SS 04) was collected at Site 12 near the northeastern corner of the loading 

dock. B&R Environmental collected this sample with a stainless-steel trowel and transferred the soil 

directly into the sampling container. Samples were submitted to IEA Laboratories and analyzed for TAL 

metals and TOC. 

A summary of the surface soil samples collected during the RI Addendum field investigation is presented 

in Table 2-3. 

2.1.3 Suburface Soil Sampling Investigation 

Three subsurface soil samples (12 SB 02 through 12 SB 04) were collected at Site 12. These samples 

were obtained at corresponding surface soil sample locations 12 SS 02 and 12 SS 03 from the 1995 RI 

sampling and from 12 SS 04. Samples were collected by advancing a hand auger, supplemented w i th  a 

rock bar to remove larger materials, to the desired sampling depth of 3 to 3.5 feet. The sample was 

removed from the auger bucket by stainless-steel trowel and transferred directly into the sample container. 

Samples were submitted to IEA Laboratories for TAL metals and TOC analysis. A summary of the 

subsurface soil samples collected during the RI Addendum field investigation is presented in Table 2 4 .  

2.1.4 Surface Water Sampling Investigation 

The RI Addendum work plan proposed the collection of six surface water samples from the marsh a rea  

adjacent to the northeastern side of the landfill. Due to low-flow conditions at three of the locations, only 

three surface water samples (06 SW 05 through 06 SW 07) were collected. Samples were submitted for 

hardness, biochemical oxygen demand (BOD), chemical oxygen demand (COD), and total dissolved 

solids (TDS). B&R Environmental collected the samples by placing the sample container directly into the 

water. Field measurements obtained included pH, specific conductivity, salinity, and flow data (depth a n d  

width). As specified in the RI Addendum work plan, six sample locations in the wetlands area northeast of 

the site were selected for sampling surface water and associated sediment. Three locations either h a d  no  

surface water flow or minimal flow inadequate to obtain aqueous samples; therefore, only three surface 

water samples (17 SW 05 through 17 SW 07) were collected. Samples were obtained from a ponded a r e a  

that discharges in a westward direction to the creek (1 7 SW 07) and from the creek itself (17 SW 05 a n d  

17 SW 06). Samples were collected by placing the sample container directly into the surface w a t e r .  

Samples were submitted to IEA Laboratories for TAL metals, TCL semivolatiles, T C L  

pesticides/polychlorinated biphenyls (PCBs), TSS, alkalinity, hardness, BOD, COD, and TDS analysis. 
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Table 2-3 
Surface Soil Sampling Summary 

NWS Earle 
Colts Neck, New Jersey 

1- 12 1 1 TAL metals and TOC. 

Includes field duplicates 

Site 

3 

CTO 231 

Number of 
Environmental 
Surface Soil 
Samples(') 

3 

Number  of Surface 
Soil Sample 

Locations 

2 

Analytical Parameters 

TAL metals, TCL semivolatiles, TCL 
pesticides/PCBs, TOC, grain size, and 
~ercent moisture analvsis. 



Table 2-4 
Subsurface Soil Sampling Summary 

NWS Earle 
Colts Neck, New Jersey 

Site 

Includes field duplicates 

12 

CTO 231 

Number of 
Subsurface Soil 

Sample Locations 

3 

Number of 
Environmental 

Subsurface Soil 

Analytical Parameters 

 sample^'^' 
3 TAL metals and TOC. 



B&R Environmental also analyzed for temperature, turbidity, specific conductivity, pH, salinity, and 

dissolved oxygen in the field. 

A summary of the surface water samples collected during the RI Addendum field investigation is 

presented in Table 2-5. 

2.1.5 Sediment S a r n ~ l i n n  Investigation 

Samples 03 SD 02 through 03 SS 04 were collected by steel trowel and then placed directly into the 

sample container. These samples were collected at depths of 2 to 5 inches. These samples were 

collected from upstream, midstream, and downstream points along the drainage ditch in the wetlands 

adjacent to the southeastern portion of the site. Samples were submitted to IEA Laboratories for TAL 

metals, TCL semivolatiles, TCL pesticidestPCBs, TOC, grain size, and percent moisture analysis. B&R 

Environmental recorded pH, temperature, and conductivity in the field. 

The six sediment samples (06 SD 05 through 06 SD 10) proposed in the work plan were collected a t  

Site 6 from the wetlands adjacent to the northeastern side of the landfill. Samples were collected by  

steel trowel and transferred directly into the sample container. Samples were obtained from beneath the 

organic material layer at depths of 10 to 18 inches. Samples were submitted to IEA Laboratories and 

analyzed for TAL metals, TCL pesticidesIPCBs, TOC, grain size, and percent moisture. Field 

measurements included pH, conductivity, and temperature. 

Six sediment samples (17 SD 05 through 17 SD 10) were collected various locations in the marsh 

northeast of the landfill. Samples 17 SD 05 through 17 SD 07 correspond to the surface water locations 

described in Section 9.3.2. Samples 17 SD 08 and 17 SD 09 were collected from drainage pathways 

leading to the creek, and 17 SD 10 was collected from the creek. All samples were obtained at depths 

from approximately 2 to 6 inches by stainless-steel trowel and transferred into the sample container. 

Samples were submitted to IEA Laboratories for TAL metals, TCL semivolatiles, TCL pesticidesIPCBs, 

TOC, grain size, and percent moisture. B&R Environmental also recorded pH, conductivity, and moisture 

in the field. 

Three sediment samples (BGSD05-OCT.96, BGSD06-OCT.96, and BGSDO7) were obtained from Ware 

Creek marsh to provide additional background samples. Samples were analyzed by IEA Laboratories for 

TAL metals, TCL SVOCs, and TCL pesticideslPCBs. Laboratory parameters for sediment samples 

included TOC, grain size, and percent moisture. Field parameters for sediment samples included Eh, pH, 

conductivity, and color. 
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Table 2-5 

Surface Water Sampling Summary 
NWS Earle 

Colts Neck, New Jersey 

Analytical Parameters 

6 

Number of 
Environmental 
Surface Water 

Site 

17 

(I) Includes field duplicates 

Number o f  Surface 
Water Sample 

Locations 

3 

Background 

CTO 231 

3 

Samples") 
3 

3 

TAL metals, TCL pesticidesIPCBs, 
suspended solids, alkalinity, hardness, BOD, 

3 
COD, and TDS. 
TAL metals, TCL semivolatiles, TCL 

4 

pesticidesIPCBs, TSS, alkalinity, hardness, 
BOD, COD, and TDS. 
TAL metals, TCL SVOCs and TCL 
pesticidesIPCBs, TOC, grain size, and 
percent moisture. 



A summary of the sediment samples collected during the RI Addendum field investigation is presented in 

Table 2-6. 

2.1.6 Railroad B a l l a s t  Sam~l inq  Investi~ation 

TWO samples of railroad bed ballast materials (WF-RRB02 was collected at the Waterfront area near the 

Route 36 underpass, and 19-RRBO1 was collected from the barricade at Site 19) were collected from 

locations outside potential impacts from the NWS Earle sites. Samples were composites of three 

locations each. Sample analysis by IEA was for Synthetic Precipitation Leachate Procedure to evaluate 

the leachability of the ballast material. A summary of the ballast samples collected during the RI 

Addendum field investigation is presented in Table 2-7. 

2.1.7 Survevinq 

Surveying was conducted to establish the horizontal locations and vertical elevations of hydropunch, 

direct-push, and CPT locations, newly installed monitoring wells, surface soil and associated subsurface 

soil sample locations, and surface water and sediment locations. All work was performed by a New 

Jersey licensed surveyor. Horizontal locations were surveyed to the nearest 0.1 foot and vertical 

elevations were surveyed to the nearest 0.01 foot. Surveying for the new monitoring wells included the 

elevation of the ground surface adjacent to the well, the top of the PVC riser pipe, and the top of the steel 

protective casing. Surveying notes are attached in Appendix B. 

Investigation-derived waste (IDW) generated during the field investigation included personal protection 

equipment (PPE), decontamination fluids, drill cuttings, monitoring well purge water from development and 

sampling, and soils impacted by a hydraulic leak from the CPT rig. 

Spent PPE was placed in a bag and removed off site for proper disposal. 

Decontamination Fluids 

Decontamination fluids were collected and placed in steel, 55-gallon drums and held in temporary storage. 

A total of 10 drums were generated. Samples were obtained; upon verification that the wastes were 

nonhazardous, the contents were moved to the on-site treatment plant operated by Foster-Wheeler and 

disposed. Appendix H contains the analyti~al results of the drummed decontamination fluids that were 

disposed. 



Table 2-6 

Sediment Sampling Summary 
NWS Earle 

Colts Neck, New Jersey 

Site 

3 

6 

1 percent moisture 

(1) Includes field duplicates 

Number of 
Sediment Sample 

Locations 
3 

6 

17 

Background 

CTO 231 

Number of 
Environmental 

Sediment Samples(l) 
3 

6 

6 

3 

Analytical Parameters 

TAL metals, T C L  sernivolatiles, TCL 
pesticidesIPCBs, TOC, grain size, and 
percent moisture 
TAL metals, T C L  sernivolatiles, TCL 
pesticidesIPCBs, TOC, grain size, and 

6 I TAL metals, T C L  sernivolatiles, TCL 

4 

pesticidesIPCBs, TOC, grain size, and 
percent moisture 
TAL metals, T C L  sernivolatiles, TCL 
pesticidesIPCBs, TOC, grain size, and 
percent moisture 



Table 2-7 
Railroad Ballast Sampling Summary 

NWS Earle 
Colts Neck, New Jersey 

12 1 111) Synthetic Precipitation Leachate Procedure 
19 1 1 Synthetic Precipitation Leachate Procedure 

Site I Number  of Railroad I Number of 
Bal last  Sample 

Locations 

Each sample was a composite of three locations within the same segment of railroad track. 

Analytical Parameters 
Environmental 

Railroad Ballast 
Sam~les 
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Drill Cuttinqs 

Drill cuttings from MW13-09 were screened with a HNU; no readings were obtained, and cuttings were 

spread on the ground near the borehole. Cuttings from Site 16 were containerized in Department of 

Transportation (DOT)-approved, steel 55-gallon drums. Four drums of cuttings w e r e  produced and their 

contents analyzed for toxicity characteristic leaching procedure (TCLP) parameters. Results indicated 

that the IDW met Land Disposal Restrictions. Appendix H contains disposal records. 

Monitorinq Well Purge Water 

Water purged from monitoring wells at Sites 13 and 16 during development and sampling was allowed to 

discharge directly to the ground surface in the vicinity of the well. 

Hvdraulic Oil Leak 

On October 18, 1996 during CPT activities at Site 26, the CPT equipment developed a hydraulic oil leak 

that created a small area of stained soil. Work was halted and the equipment repaired. The stained soil 

was excavated, stockpiled on plastic, and sampled. Results for TCLP indicate that the soil is 

nonhazardous; therefore, the soils were spread at the site. 

2.1.9 General Sarnplinq Operations 

Each sample that was submitted to the laboratory for chemical analysis was assigned a unique sample 

tracking number. The sample tracking number consisted of an alpha-numeric code t h a t  identified the site, 

the sample medium and location, and sample depth (for subsurface soils and groundwater samples 

collected by hydropunch or direct push methods). Any other pertinent information regarding sample 

identification was recorded in the field logbooks. 

The alpha-numeric code used in the sample system is explained below: 

Sample Number 

(NN) 
- 

(Site Number) 

( A N  

(Medium) (Location 

(NN) 

(Sample Depth) 
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QA Samples 

Character Type 

(NN) 

(QA Sample Number) 

A = Alpha 

N = Numeric 

Site (Note: This list contains the seven sites investigated during the 1996 RI Addendum field 

investigation). 

03 

06 

12 

13 

16 

17 

26 

BG 

WF 

Medium 

SS 

SB 

GW 

SW 

SD 

HP 

CPT 

RR 

Site 3, Landfill Southwest of "F" Group 

Site 6, Landfill West of Normandy Road 

Site 12, Battery Storage Area 

Site 13, Defense Property Disposal Ofice Yard 

Site 16, EPIC Site F (Roundhouse) 

Site 17, Landfill 

Site 26, Explosive " D  Washout Area 

Background sample location 

Waterfront area 

Surface Soil 

Subsurface Soil 

Groundwater 

Surface Water 

Sediment 

HydropunchIDirect-push groundwater sample 

Cone Penetrometer Sample 

Railroad Bed Ballast 
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Sample Location 

The sample location code was assigned based on the medium being collected, a s  shown below: 

Subsurface soil = soil boring number 

Surface soil = sample location number 

Groundwater sample = well number or hydropunch sample number 

Sedimentkurface water = sample location number 

Background sample = background sample location number 

Sample Depth 

For subsurface soil samples, the top of the sample interval depth in feet was used in the identification. For 

groundwater samples, the depth where the sample was collected was used in the identification. 

QA Sample Designation 

DUP = Duplicate 

RB = Equipment Rinsate Blank 

FB = Field Blank 

TP = Trip Blank 

Field Duplicate Labels 

Field duplicates were designated as DUP-01, DUP-02, etc. so they were submitted to the laboratory 

"blind." The chain-of-custody form and other documentation submitted to the laboratory were filled out in 

such a way that the laboratory could not match the duplicates to the original sample. The time on the 

duplicate samples was noted as 00:OO. The correct sample location, time, etc. were  documented in the 

field logbook. 

Quality Control Sample Labels 

Quality control samples were taken periodically. These samples were used to document the effectiveness 

of decontamination, to determine the quality of water used for decontamination, and to identify possible 

cross-contamination occurring during transit. These blank samples, including trip blanks, field blanks, and 

equipment rinsate blanks, used the QC sample identification scheme, listed below. 
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Sample Number 

A sequential numeric designation was assigned to each type of blank on a daily basis. 

Sample Date 

The format MMDDYY (M=Month, D=Day, Y=Year) was used to indicate the day the sample was 

generated. 

Example of the Quality Control Labels 

The first field blank sample collected on December 4, 1996 would have had the sample identification label 

FB-01-120496. 

Matrix spike and matrix spike duplicate (MSIMSD) samples were designated on the field documentation 

forms and sample labels. 

2.1 .I0 Sample Handling 

Sample Packaqina and Shipping 

Samples were packaged and shipped in accordance with B&R Environmental SOP SA-6.2. The field 

operations leader (FOL) was responsible for completing the following forms: 

Sample labels 

Chain-of-custody forms 

Appropriate labels applied to shipping coolers 

Chain-of-custody labels 

Federal Express air bills 

Sample Custody 

Custody of the samples was maintained and documented in accordance with procedures described in 

B&R Environmental SOP SA-6.1. Chain-of-custody began with the collection of the samples in the field. 
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Equipment Decontamination 

Equipment involved in field sampling operations, including drilling rigs, down-hole tools, augers, well 

casing and screens, and all sampling equipment, was decontaminated before sampling, between 

individual samples, and after drilling or sampling activities. 

The down-hole drilling equipment and sampling tools were cleaned using a high-pressure steam generator 

(steam jenny) before beginning work, between sample locations (such as test pits, soil borings, soil gas 

points, etc), at the completion of the drilling program, and any time the drilling rig left a site before 

completing a boring. The NWS Earle facility provided potable water directly from fire hydrants. Additional 

operations followed during drilling equipment decontamination are found in HNUS SOP SA-7.1. 

The sampling equipment used for collecting samples was decontaminated before the beginning of field 

sampling and between samples. The following decontamination steps were followed: 

Potable water rinse. 

Alconox or liquinox detergent wash. 

Potable water rinse. 

Nitric acid rinse (for carbon steel equipment used on TAL metal samples only). 

Steam distilled water rinse (for carbon steel equipment used on TAL metal samples only). 

Methanol rinse. 

Hexane rinse (pesticide grade) (only necessary for equipment used on pesticide1PCB 

samples). 

Steam distilled water rinse. 

. Air dry. 

Wrap in aluminum foil for transport. 

Field analytical equipment, such as pH, conductivity, and temperature instrument probes, was rinsed first 

with steam distilled water, then with the sample liquid. 
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2.2 NATURE A N D  EXTENT OF CONTAMINATION 

The nature and extent of environmental contamination at NWS Earle are presented in each site section for 

inorganic and organic chemicals and, where applicable, miscellaneous parameters detected in surface 

soil, subsurface soil, sediment, groundwater, and surface water. The validated data generated during the 

RI provide the basis for the nature and extent presentations. The purpose of the nature and extent of 

contamination subsection in each site-specific section (Sections 4.0 through 10.0) is to identify primary 

chemical contaminants based on their frequency of detection and concentrations, to delineate (on an 

areal- and depth-specific basis) the extent of contamination, and to provide indications of contaminant 

migration via atmospheric, overland, or subsurface pathways. Tables provided in each site section 

present the occurrence and distribution of the data in a particular medium at that site. These tables 

provide the basis fo r  selection of chemicals of potential concern (COPCs) at each site per medium. The 

complete analytical database is included as Appendix A. 

2.3 FACILITY-WIDE CONTAMINANT FATE AND TRANSPORT 

The ultimate fate of chemicals in the environment is determined by a multitude of physical, chemical, and 

biologically related factors. The role and significance of different physical properties such as specific 

gravity, solubility, and vapor pressure in determining what environmental fate and transport processes 

occur for a particular chemical can depend upon numerous additional factors. For example, solubilities of 

metals are not truly constant in the environment but may be dramatically enhanced or reduced when 

certain ligand species are available for complexation or precipitation, when organic matter is present in 

dissolved form, or when pH is altered. Physical properties such as soillwater partition ratios and 

groundwater retardation factors can vary considerably from location to location, even within the same 

geologic regime. Chemical and biological transformational processes can also be significantly affected by 

localized effects such as clay or mineral catalysts, chemical or biological inhibitors, and pH, Eh, and 

dissolved oxygen. 

This section of the report will provide a summary of the physical and chemical transport properties for the 

chemicals detected at the site. No distinction of location or magnitude of chemicals will be made in this 

section. The information presented will discuss chemical persistence and transport phenomena for the 

general classes of compounds detected in the environmental media sampled at the sites. Each of the 

site-specific fate and transport sections will address probable contaminant migration routes and 

qualitatively identify potential routes of human exposure. 
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2.3.1 Physical and Chemical Properties 

Physical and chemical properties of the detected contaminants are presented and discussed in this 

section. These parameters are used to quantitatively describe the environmental behavior of site 

chemicals. Empirically determined literature values of the specific gravity, vapor pressure, solubility, 

octanol/water partition coefficient, organic carbon partition coefficient, soil-water partitioning coefficient, 

and Henry's Law constant are presented. Calculated values are presented if literature values are not 

available. A summary of the physical and chemical transport properties for positively detected organic 

chemicals is provided in Table 2-8. These data are used to evaluate contaminant migration and assess 

exposures in the risk assessment. A discussion of the environmental significance of each of these 

parameters follows. 

2.3.1 .I Specific Gravity 

Specific gravity is the ratio of the weight of a given volume of pure chemical at a specified temperature to 

the weight of the same volume of water at a given temperature. Its primary use is to determine whether a 

contaminant will have a tendency to float or sink in water if it is present as a pure compound or at very 

high concentrations. Contaminants with a specific gravity less than 1.0 will float, whereas contaminants 

with a specific gravity greater than 1.0 will sink. 

2.3.1.2 Vapor Pressure 

Vapor pressure provides an indication of the rate at which a chemical volatilizes from both soil and water. 

It is of primary significance at environmental interfaces, such as surface soillair and surface waterlair. 

Volatilization is not as important when evaluating contaminated groundwater and subsurface soils. 

However, in order to conservatively evaluate chemical exposures at the sites, it will be considered. 

Chemicals with high vapor pressures are expected to enter the atmosphere more readily than chemicals 

with low vapor pressures. Semivolatile organics, pesticides, and PCB compounds generally have low 

vapor pressures and hence are not expected to volatilize readily. 

2.3.1.3 Solubility 

The rate at which a chemical is leached by infiltrating precipitation is directly proportional to its water 

solubility. Several of the detected VOCs have relatively high water solubilities, but the low concentrations 

observed in soils indicate low potential for significant desorption. Pesticides and PCBs typically have low 

solubilities and generally do not migrate through the soil column to the water table. The solubility of 

inorganics is strongly influenced by their valence state(s) and forms (hydroxides, oxides, carbonates, etc.). 

The solubility is also strongly dependent on pH, Eh, and the presence of other ionic species in solution 

(the Debye-Huckel theory). Solubility products reported in the literature vary with the type of ionic species. 
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TABLE 26 (PAGE 1 OF 3) 

SUMMARY OF PHYSICAL AND CHEMICAL DATA FOR CHEMICALS OF POTENTIAL CONCERN 

SITEWIDE - GROUNDWATER, SURFACE WATER, SEDIMENT, SURFACE SOIL, AND SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

Toxprof.xls l/6/98 8:51 AM 



TABLE 2-8 (PAGE 2 OF 3) 
SUMMARY OF PHYSICAL AND CHEMICAL DATA FOR CHEMICALS OF POTENTIAL CONCERN 

NWS EARLE, COLTS NECK, NEW JERSEY 



TABLE 2-8 (PAGE 3 OF 3) 
SUMMARY OF PHYSICAL AND CHEMICAL DATA FOR CHEMICALS OF POTENTIAL CONCERN 

NWS EARLE, COLTS NECK, NEW JERSEY 

- = Physical or chemical properties not available for this chemical in this classification 



2.3.1.4 Octanol-Water Partition Coefficient(K,,) 

The octanollwater partition coefficient (K,,,) is a measure of the equilibrium partitioning of chemicals 

between octanol and water. A linear relationship between the b, and the uptake of chemicals by fatty 

tissues of animal and human receptors (the bioconcentration factor) has been determined (Lyman e t  al., 

1990). The K,,, is useful in characterizing the sorption of compounds by organic soils where experimental 

values are not available. Larger organic molecules such as semivolatiles, pesticides, and PCBs are very 

likely to partition to fatty tissues, and less complex organic chemicals have lower )6, values. 

2.3.1.5 Organic Carbon Partition Coefficient (K,,) 

The soillsediment partition (organic carbon partition) coefficient (b,) indicates the tendency of a chemical 

to bind to soil particles containing organic carbon. Chemicals with high kc s generally have low water 

solubilities and vice versa. This parameter may be used to infer the relative rates at which more mobile 

chemicals are transported in groundwater. Complex organic chemicals are relatively immobile and are 

preferentially bound to the soil phase. These compounds are not subject to rapid groundwater transport. 

These immobile chemicals are, however, easily transported by erosional processes when they are present 

in surface soils. 

2.3.1.6 Distribution Coefficient (Kd) 

The soil-water partitioning (distribution) coefficient (Kd) is a measure of the equilibrium distribution of a 

chemical or ion in soillwater systems. The distribution of organic chemicals is a function of both the )6, 

and the amount of organic carbon in the soil. The K, and the fractional organic carbon content of the soil 

(FOC) may be used to determine an equilibrium distribution coefficient (Kd) for the solid and aqueous 

matrices: 

Kd=K,xFOC 

where: 

Kd = Distribution coefficient 

FOC = Fractional organic carbon content of the soil 

K, - - Organic carbon partition coefficient 

Published values exist for Kd for inorganics. These are specific to the type of mineral-clay; however, Kd 

values are also dependent on the complexation (ligands) present in solution with the inorganic. 
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2.3.1.7 Henry's Law Constant (H) 

Both the vapor pressure and the water solubility are of use in determining volatilization rates from surface 

water bodies and groundwater. The ratio of these two parameters (the Henry's Law constant) is used to 

calculate the equilibrium contaminant concentrations in the vapor versus the liquid phases for dilute 

solutions. In general, chemicals with a Henry's Law constant below 5 x l o 4  atm-m3/mole should volatilize 

very little and be present only in minute amounts in the atmosphere or in soil gas. Henry's Law constant 

will be used to calculate the equilibrium soil gas vapor concentration for VOCs in groundwater. 

2.3.1.8 Bioconcentration Factor (BCF) 

The bioconcentration factor (BCF) provides a measure of the accumulation tendency for chemicals in 

biological and ecological systems. BCFs represent the ratio of aquatic animal tissue concentration to the 

water concentration of a chemical. The ratio is both contaminant and species specific. When site-specific 

values are not measured, literature values are used or the BCF is derived from the octanollwater partition 

coefficient. All of the organic chemicals detected during the RI are bioaccumulative to some extent, but 

many of the semivolatile organics are more bioaccumulative than the volatile organics. 

2.3.1.9 Summary 

Table 2-8 presents a summary of the fate and transport data that are used in this RI in discussions of the 

nature and extent of contamination, contaminant fate and transport, and the baseline risk assessment 

sections. 

2.3.2 Contaminant Persistence 

The persistence of the classes of organic contaminants is discussed in this section. The text will address 

general classes of the detected chemicals because the fate of chemicals in the environment is usually 

similar for chemicals within a particular chemical family. 

2.3.2.1 Ketones 

Ketones are characterized by high aqueous solubility and volatility and are readily biodegradable in both 

soil and water. Hydrolysis is not considered to be a significant fate process for this class of chemicals. 

The bioaccumulation of ketones is not significant, due to low octanollwater partitioning coefficient. In 

general, ketones were not pervasive at any site. The lack of detection of acetone at many sites 
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demonstrates that this common laboratory contaminant is actually not present. This is in direct contrast to 

unvalidated historical data collected at the NWS Earle sites. 

2.3.2.2 Chlorinated Aliphatics 

Research has demonstrated that aerobic bacteria predominantly degrade organic compounds containing 

zero, one, Or two halogens, and anaerobic bacteria predominate when more halogens are present. Thus, 

highly chlorinated aliphatic hydrocarbons such as tetrachloroethene (PCE) are subject to reductive 

dehalogenation via the action of anaerobic bacteria. It does not appear that appreciable degradation of 

highly halogenated aliphatics occurs in aerobic aquatic systems or unsaturated soils (Lyman, et al., 1982). 

The transformation pathways for chlorinated aliphatic hydrocarbons in soil systems have been 

documented by Dragun et al. (1988). PCE and trichloroethene (TCE) are transformed via reductive 

dechlorination to I ,1-dichloroethene (1,l-DCE) and 1,2-DCE isomers. The terminal product of the 

transformation series is vinyl chloride, the chlorinated ethene with highest toxicity. 

2.3.2.3 Phthalate Esters 

Phthalate esters are considered to be relatively persistent environmental contaminants. Although 

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears that this is 

a very slow Process in both soil and surface water. Certain microorganisms have been shown to excrete 

products that increase the solubility of phthalate esters and enhance their biodegradation (Gibbons and 

Alexander, 1989). Biodegradation of bis(2-ethylhexyl) phthalate and other phthalate esters is an important 

fate mechanism, as is bioaccumulation. Hydrolysis of phthalate esters is very slow, with calculated half- 

lives of 3 years (dimethyl phthalate) to 2,000 years [bis(2-ethylhexyl) phthalate] (EPA, December 1979). 

Similarly, photolysis is considered to be an insignificant degradation mechanism (EPA, December 1982). 

2.3.2.4 Monocyclic Aromatic Hydrocarbons 

Monocyclic aromatic compounds such as benzene, toluene, ethylbenzene, and xylenes are not 

considered to b e  persistent environmental contaminants in comparison to polycyclic aromatic 

hydrocarbons (PAHs), phthalate esters, and metals. Monocyclic aromatics are subject to degradation in 

both soil and water via the action of microorganisms. The biodegradation of these compounds in t he  soil 

matrix is dependent on the abundance of microflora, macronutrient availability, soil reaction (pH), 

temperature, oxygen, etc. 

Although these compounds are amenable to microbial degradation, the rate of degradation cannot be 

predicted without information on the availability of nutrients and the type of bacteria present. If these 

contaminants discharge to a surface water body, volatilization and biodegradation may occur relatively 
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rapidly. For example, a reported first-order biodegradation rate constant for benzene is 0.11 day-' in 

aquatic systems (Lyman et at., 1990). This corresponds to an aquatic half-life of approximately 6 days. 

Other monocyclic aromatics are subject to similar degradation processes in aquatic environments (EPA, 

December 1982). 

Additional degradation processes such as hydrolysis and photolysis are considered to be insignificant fate 

mechanisms for monocyclic aromatics (EPA, December 1982). However, some monocyclic aromatic 

compounds, such as benzene and toluene, have been shown to undergo clay-, mineral-, and soil- 

catalyzed oxidation (Dragun, 1988). 

2.3.2.5 Polynuclear Aromatic Hydrocarbons (PAHs) 

PAHs are common constituents of oil and grease. Landspreading applications have indicated that PAHs 

are amenable to microbial degradation. Studies have demonstrated that PAHs are much more amenable 

to degradation in soil matrices than in aquatic environments (EPA, December 1979). Under existing site 

conditions, the rate of microbial degradation cannot be predicted without knowledge of microbial 

populations. PAHs do not contain functional groups that are susceptible to hydrolytic actions, and 

hydrolysis is considered to be an insignificant degradation mechanism. Photolysis may be a major 

degradation mechanism in aquatic environments but is probably insignificant in surface soil. 

2.3.2.6 Pesticides 

Whether pesticides are sprayed, dusted, or applied directly to the soil, the soil is the ultimate sink for these 

chemicals. Pesticides are subject to degradation mechanisms in the environment. Pesticides typically 

have a high affinity for binding to organic particulates in soil, are relatively insoluble in water, and have 

very low vapor pressures and Henry's Law constants. Consequently, the chemicals are some of the most 

immobile and persistent of environmental contaminants. 

2.3.2.7 Metals 

The transport and fate of metals in the environment are primarily controlled by sorption to soillsediment 

material. The metal-organic relationships, both in soil and water, increase in importance as the organic 

carbon content increases. Fulvic and humic acids can affect sorption, but the cation exchange capacity of 

the clay lattice is also important. Some metals, such as arsenic, are extremely soluble and mobile in the 

environment. Many other metals, such as nickel, selenium, zinc, and copper, have an affinity for hydrous 

iron and manganese oxides, as well as for organic materials, and are therefore preferentially adsorbed to 

soil. The mobility of most metals increases as the soil pH decreases. 
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2.3.3 Contaminant Minration Routes 

Based on the positively detected chemicals and associated analytical results for NWS Earle, general 

conclusions can be made with respect to contaminant fate and transport and the possible exposure 

endpoints. 

Groundwater chemical contaminants can migrate from the original source of the release. The most 

common transport mechanism is water infiltration through a contaminated zone, where partitioning from 

solid to aqueous phase can occur. The potential amount of chemical dissolving into infiltration water is 

determined by a number of factors including residence time, solubility, partitioning factor, and p H  of 

infiltration water. 

The dissolved chemicals continue downward migration and are able to interact with stationary (soil) 

particles in the saturated and/or unsaturated zones. After percolation through the capillary zone, 

dissolved contaminants are then able to enter groundwater where transport can occur via advection. The 

chemical concentrations in groundwater increase significantly to a maximum level shortly after initial 

groundwater impact. The longer-term effects at the source are a gradual decrease in the concentrations 

over time as chemical removal from the source area occurs. Short-term variations in release rate and 

impact to groundwater can occur, but long-term trends of decreased levels are usually observed. 

Molecular diffusion and hydrodynamic dispersion occur in the groundwater flow regime. 

As materials are transported by the groundwater, a number of processes occur that can reduce the 

concentration of the chemicals. Diffusion and attenuation effects are nontransformational mechanisms 

that result in a direct decrease in chemical concentration. Chemical and biological reactions with 

dissolved chemicals can also result in decreases in chemical concentration. The products of 

chemicallbiological reactions, however, may have significantly different chemical, transport, and 

toxicological properties from the parent compounds. 

Groundwater chemical concentration can vary over periods of time as climatic and meteorological 

conditions change. Also, as materials from the release (source) area are depleted, lower concentrations 

of contaminant are released into the groundwater. Eventually, the impacts to groundwater cease, and 

residual chemicals are subjected to dilution and degradation via natural mechanisms. 

Groundwater chemicals can discharge to surface water bodies, carrying chemicals dissolved in 

groundwater to the surface water and sediments. However, this transport mechanism is not a primary 

migration pathway for most sites at NWS Earle. More important surface water pathways include surface 

water runoff and erosional dispersion, which may transport contamination from surface soils and al low 

limited migration o f  contaminated sediments. Some degree of migration in surface soil could occur a lso 
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through windblown particulate emissions; however, fugitive dust exposure is controlled by vegetative 

cover and climatic factors that result in a limited rate of windblown migration ~ ~ ' N W S  Earle sites. 

2.4 HUMAN HEALTH RISK ASSESSMENT APPROACH 

This section provides a description of the human health risk assessment methods used to evaluate the 

NWS Earle RI data. The objectives of the risk assessment are to estimate the actual or potential risks to 

human health resulting from the presence of contamination in surface soil, subsurface soil, sediment, 

groundwater, and surface water and to provide the basis for determining the need for remedial measures 

for these media in the  FS. 

Three major aspects of chemical contamination must be considered when assessing public health risks: 

contaminants with toxic characteristics must be found in environmental media and must be released by 

either natural processes or by human action; potential exposure points must exist either at the source or 

via migration pathways if exposure occurs at a location other than the source; and human or 

environmental receptors must be present at the point of exposure. Risk is a function of both toxicity and 

exposure; without any one of the three factors listed above, there will be no risk. 

The risk assessment estimates the potential for human health risk attributable to each NWS Earle site. 

Information regarding the toxicity of the compounds detected in the various media, the distribution of 

contamination, potential migration pathways, and a site-specific estimate of chemical intake via assumed 

exposure routes will be combined to estimate potential risks for each NWS Earle site. The risk 

assessment processes used at NWS Earle are in accordance with current EPA risk assessment guidance 

(EPA, 1989a; EPA, 1 991 a). 

The human health risk assessment consists of four sections: Data Evaluation, Toxicity Assessment, 

Exposure Assessment, and Risk Characterization. Each section is briefly discussed below. 

Data Evaluation (Section 2.4.1) is primarily concerned with the Identification of Chemicals 

of Potential Concern (COPCs, Section 2.4.l.l), Distributional Analysis of the data 

(Section 2.4.1.2), and Representative Concentrations for the COPCs (2.4.1.3). COPCs 

selected in this section are representative of the type and magnitude expected for 

potential human health exposure. Distributional analysis of the data, contaminant 

concentrations relative to background levels, contaminant release and environmental 

transport mechanisms, exposure routes, and toxicity are all considered in order to 

develop a list of COPCs used to define the site-associated risks. 

The Toxicitv Assessment (Section 2.4.2) presents available Health Effects (2.4.2.1) for all 

COPCs. Quantitative toxicity indices, where available, are presented in this section. 
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Dose-response parameters, such as reference doses (RfDs) and cancer slope factors 

(SFs), are presented in this section for each COPC. Carcinogenic chemicals are 

classified by EPA as Group A (human), B (probable human), or C (possible human) 

carcinogens. A special discussion of lead is included because of the lack of quantitative 

dose-response parameters for this analyte. 

The Exposure Assessment (Section 2.4.3) identifies potential human health exposure 

including the presentation of a Site-Conceptual Model (Section 2.4.3.1), selection of 

Potential Receptors (Section 2.4.3.2), and Exposure Routes (Section 2.4.3.3) either a t  the 

source area or off site. This section generally identifies potential pathways of COPC 

migration, selected potential receptors, and the estimated intakes of COPCs for the 

identified receptors. 

Risk Characterization (Section 2.4.4) presents the risks for a site including a 

Determination of Risks (2.4.4.1), the estimated Receptor Risks (2.4.4.2), and a 

presentation of Uncertaintv Analysis (Section 2.4.4.3). This section estimates the risks 

associated with noncarcinogenic and carcinogenic effects of COPCs (established in 

Section 2.4.1) via estimated intakes in exposure routes (established in Section 2.4.3) 

compared to appropriate toxicity values (established in Section 2.4.2). A discussion of the 

uncertainties associated with the risk assessment is also presented in this section. 

2.4.1 Data Evaluation 

This section presents the approaches for identifying COPCs (Section 2.4.1.1), distributional analysis of the 

data (Section 2.4.1.2), and representative concentrations (Section 2.4.1.3). 

2.4.1.1 Identification of Chemicals of Potential Concern 

COPC selection is  based on various aspects of chemical occurrence, distribution, and toxicity. Chemicals 

are selected to represent site contamination and will provide the framework for the quantitative risk 

assessment. 

COPC Selection - General Rules 

Inorganic and organic samples were collected from the NWS Earle sites in surface soil, subsurface soil, 

sediment, groundwater, and surface water media. The positively detected chemicals for each site are 

presented in occurrence and distribution tables in subsequent sections of this report. COPC selection is 

based on these tables and the following rules for inorganic and organic analytes: 
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lnorganics - lnorganics in all media sampled at NWS Earle can be naturally occurring; therefore, 

sample results were compared to background results. Site-wide background samples were 

collected from locations away from any possible influence of site-related contamination for each 

medium type. Background sample media consist of groundwater, surface water, sediment, 

subsurface soil, and surface soil. Monitoring well results for a particular NWS Earle site were 

compared to data from the corresponding background well group. If the site-related inorganic 

chemical concentration range exceeded two times the average background concentration and the 

95 percent upper tolerance limit, that chemical was selected as a COPC. These calculated values 

are shown in subsequent occurrenace and distribution tables (Sections 4 through 10) and 

derivation of these values in explained below. An exception to this rule is the EPA-designated 

Class A carcinogenic inorganic, arsenic (via ingestion, dermal contact, and inhalation). Arsenic 

was included as COPC at any site if it was detected in site-related media, regardless of its 

background concentration. Additional exceptions to the above rule for selection of inorganic 

COPCs are calcium, magnesium, potassium, and sodium, which are essential nutrients or 

common minerals and generally are not considered to be toxicologically significant and therefore 

were not selected as COPCs for any site. 

Organics - Because most organic chemicals on the TCL are not naturally occurring, every organic 

compound positively detected at an NWS Earle site was selected as a COPC. The occurrence 

and distribution tables in each section of this report (Sections 4 through 10) present the site- 

related chemical concentration range and a background concentration range for organic 

chemicals. The background samples were collected for the purpose of comparing inorganic 

concentrations at NWS Earle sites, and a similar comparison was made for organic chemicals. 

However, selection of COPCs for organics has not been based on a comparison of organic 

chemicals in background samples, in accordance with EPA risk assessment guidelines. 

S~ecial  Note Concerninq Background Samples 

Monitoring well results for a particular NWS Earle site were compared to data from the corresponding 

background well group. For the groundwater pathway, monitoring wells that are upgradient from individual 

NWS Earle sites were grouped according to interpreted aquifer (see Section 31.2 o f  the RI report). This 

resulted in three background groundwater groups, comprising the following formations: Cohansey Sand, 

Kirkwood Formation, and Vincentown Formation; Red Bank Sand and Navesink Formation; and fill and 

Englishtown Formation. A subset of the data for subsurface soils, the 0- to 2-foot depth, is treated a s  

background surface soil. 
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Background Comparison Tests 

Two types of background comparisons were applied to eliminate COPCs (with the exception of arsenic, 

which could not be excluded from risk calculations because this metal is  considered a Class A 

carcinogen). Nondetected results were replaced by one-half the detection limit before conducting 

background comparison tests. 

Using a background comparison test recommended by EPA Region 11, a metal was excluded from further 

consideration as a COPC if the arithmetic mean of the site data was not greater than twice the arithmetic 

mean of the background. (Unlike the parametric statistical test of means discussed in Section 2.4.1.2, the 

Region I1 test criterion is not dependent on the number of sampling points.) The results of these 

com~arisons are Presented in the tables of inorganic occurrence and distribution data for each site. 

A second comparison was also performed in which additional metals were eliminated as COPCs if the 

maximum of the site results was not greater than the upper 95 percent tolerance limit (UTL) on the 

background data. The 95 percent UTL is defined as the calculated upper limit that, on the average, will be 

expected to include 95 percent of the background population. This limit was calculated using t h e  t- 

distribution and assumed a lognormal population (geometric mean and log standard deviation), except in 

cases where the background data acceptably fit a normal distribution and had a distributional shape that 

more closely matched a normal rather than lognormal population (based on the W-test). 

2.4.1.2 Distributional Analysis o f  the Data 

Statistical analyses discussed in this section adhere to the guidance referenced in several EPA and 

related publications (1989a, 1989b, 1991 b, and 1992c) referenced in Appendix I o f  the 1995 RI report. 

Section 2.4.5.4 discusses the general limitations and uncertainties of statistical procedures, particularly 

with regards to Confidence and decision-making power when limited numbers of samples are involved. 

Before representative concentrations (Section 2.4.1.3) could be estimated for each site, the underlying 

statistical distribution of data was determined for each chemical in each medium. The Shapiro-Wilk W test 

was performed to determine if the data set of chemical concentrations matches the shape of a normal Or 

lognormal distribution. Normally distributed data exhibit a characteristic "bell-shape" curve tha t  is 

symmetrical, whereas lognormal data have a skewed shape (more results at the high-concentration tail). 

For each chemical in  each medium at a site, the W test was performed once using the original data and 

once after data were converted to their logarithms. A five percent level of significance was used to 

determine if the data deviate from either hypothesized distribution. If the W test indicated a normal 

distribution, then t h e  estimation of the reasonable maximum exposure point concentration (using the upper 

95th percentile, as discussed in the next section) was based upon a normal distribution and standard 

deviation. If taking the logarithms of the data provided a better match to the data than a normal 
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distribution, a lognormal transformation of data was used before the upper 95th percentile concentrations 

were computed. In most cases, the distribution of data fit one of the above two categories. If neither 

distribution matched well, the default assumption of an underlying lognormal distribution was followed 

(EPA, 1989a). Results of the Shapiro-Wilk tests are provided in Appendix I of the 1995 RI report. 

2.4.1.3 Representative Concentrations 

The risk assessment for NWS Earle was performed using a representative concentration for each COPC 

in each medium identified at the particular site of interest. Only current concentrations detected at each 

site medium were evaluated. Usability of results is discussed below. The representative concentration 

was calculated using the latest risk assessment guidance from EPA (EPA, 1989a). 

The validated data were used to calculate representative concentrations. All data were collected by B&R 

Environmental during the summer and fall of 1995. For chemicals with at least one positive detection, 

non-detects were assumed to be one-half the detection limit (sample quantitation limit). Rejected values 

(R) were eliminated from further consideration. Estimated and biased values (J, K, L) were used as the 

reported value. 

Duplicate samples were averaged together and considered as one result. For duplicates, where one 

result was positive and the other result was a non-detect, the problem of calculating an average result 

selectedarose whenever half the detection limit exceeded the positive result. It was considered 

undesirable for the average to exceed the positive result; therefore, the positive result was used to 

represent the non-detect in such cases. 

The calculation of the representative concentration is a two-step process. First, the distribution of the data 

must be determined, as discussed in the preceding section. Then, based on the distribution of the data, a 

representative concentration is either calculated or 

Several important points are associated with distribution of the data: 

The distribution of a data set is determined using a Shapiro-Wilk test. 

The distributions are classified as either lognormal, normal, or unknown. 

Environmental data are usually determined to be lognormally distributed (default). 

If the data are not determined to be either a lognormal or normal distribution, they are 

classified as an unknown distribution and a lognormal distribution is assumed. 
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If the data are Considered to be lognormally distributed, then the standard deviation of the log 

transformed sample set must be determined, as follows: 

where: S - - Standard deviation of the log-transformed data 

XI 
- - Individual sample value (log-transformed) 

xr" - - Arithmetic mean of the log-transformed n samples 

n - - Number of samples 

The one-sided upper 95 percent confidence limit (UCL,,,) is then calculated as follows: 

UCLLoG = exp[x, + (0.5S2) + (SH)/(n-1)05] 

where: exP - - exponential function 

x, - - Arithmetic mean of the log-transformed data 

H - - H-statistic (e.g., from table published in Gilbert, 1987) 

S - - Standard deviation of the log-transformed data 

n - - Number of samples 

The representative concentration is then selected as the lesser value of the two-sided 95 percent UCL and 

the maximum positive value in the data set. 

If the data are determined to be normally distributed, then the standard deviation of the sample set is used 

to calculate the one-sided 95 percent UCL, as follows: 

First, the standard deviation of the sample set must be determined: 

s = [C (Xi-&)2/(n-l)$5 

where: S - - Standard deviation 

Xi 
- - Individual sample value 

x, - - Arithmetic mean for the n samples 

n - - Number of samples 
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The one-sided upper 9 5  percent confidence limit (UCL,,,) is then calculated: 

where: xm - Arithmetic mean - 

t - - One-sided t distribution factor 

S - - Standard deviation 

n - - Number of samples 

For small sample s e t s  or sample sets in which all positive results equal less than one-half the detection 

limit, the UCL can exceed the maximum detected concentration. In these cases, the maximum 

concentration was selected as the representative concentration. 

2.4.2 Toxicity Assessment 

The purpose of this section is to identify the potential health hazards associated with exposure to each of 

the COPCs. A toxicological evaluation characterizes the inherent toxicity of a compound. The literature 

indicates that the COPCs have the potential to cause carcinogenic andlor noncarcinogenic health effects 

in humans. Although the COPCs may cause adverse health effects, dose-response relationships and the 

potential for exposure must be evaluated before the risks to receptors can be determined. Dose-response 

relationships correlate the magnitude of the intake with the probability of toxic effects, as discussed below. 

Quantitative toxicity parameters for the COPCs at all sites at NWS Earle are presented in Table 2-9. In 

evaluating the likelihood for effects from chemical exposures, it is also important t o  consider qualitative 

toxicity information, such as the cancer weight-of-evidence criteria presented for chemicals in Table 2-1 0 

and also the target organs potentially affected by chronic (noncarcinogenic) toxicity for chemicals in Table 

2-1 1. Appendix I of the 1995 RI report contains detailed toxicological information regarding each chemical 

detected at NWS Earle. 

2.4.2.1 Health Effects 

An important component of the risk assessment process is the relationship between the intake of a 

compound (the amount of a chemical that is absorbed by a receptor) and the potential for adverse health 

effects resulting from exposure to that dose. Dose-response relationships provide a means by which 

potential public health impacts can be quantified. The published information of doses and responses is  

used in conjunction with information on the nature and magnitude of human exposure to develop an 

estimate of potential health risks. 

Reference doses (RfDs) and slope factors (SFs) have been developed by EPA a n d  other sources for 

many organics and inorganics. This section provides a brief description of these parameters. 
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TABLE 2-9 

DOSE-RESPONSE PARAMETERS - POTENTIAL CHEMICALS OF CONCERN (ORGANICS) 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE I OF 3 

Absorbed In the 

GastrolntesUnal Tract 

=All toxicity values are from Integrated Risk Information System (IRIS) unless otherwise noted 
* = Modifying factor applied only to the dermal RfDs and SFs, from ATSDR 
H = Health Effects Assessment Summary Tables (HEAST, 1995) 
A = HEASTAltemative (HEAST, 1995) 
E = EPA-NCEA Regional Support provisional service (EPA, 19952) 
* - Corrected value. 

- Value does not apply to soil dermal exposure for sites with refined risk assessment. 
W = Wfhrlrawn frnm IRIS nr UFAST 



--- 

DOSE-RESPONSE PARAMETERS - POTENTIP* r + ~  i S  OF CONCERN (ORGANICS) 
NWS EARLE, COLTS WEFA, NEW JERSEY 

PAGE 2 OF 3 

Absorbed In the 

Gastrolntestlnal Tract 

ETHYLBENZENE 0.80 

UETHYLENE CHLORIDE 1 .OO 

SMRENE 1 .OO 

TETRACHLOROETHENE I .OO 

TOLUENE 1 .OO 

TRICHLOROETHENE 1 .OO 

VINYL CHLORIDE 1.00 

XYLENE (TOTAL) 0.90 

1,2,4-TRICHLOROBENZENE 1 .OO 

CENAPHTHENE 

CENAPHTHYLENE 
ANTHRACENE 0.65 

BENZO(A)ANTHRACENE 0.50 

BENZO(A)PYRENE 0.15 

BENZO(B)FLUORANTHENE 0.50 

BENZO(G,H,I)PERYLENE 0.50 

BENZO(K)FLUORANTHENE 0.50 

BlS(2-ETHYLHEXYL)PHTHALATE 0.50 

BUTYLBENZYLPHTHALATE 1 .OO 

CARBAZOLE 1 .OO 

CHRYSENE 0.50 

Dl-N-BUMLPHTHALATE 0.90 

Dl-N-OCMLPHTHALATE 1.00 

DlBENZ(A,H)ANTHRACENE 0.10 

DIBENZOFURAN 1.00 

FLUORANTHENE 0.50 

FLUORENE 0.50 

I 1 .oo 
0.50 

for this chemical in this ci 

TOXICITY VALUES 

RfD' I RfD SF* Welght I RfD' I S F  I SF I 
Oral Dermal lnhalatlon Oral Dermal Inhalation 

(mg1kg)lday (mglkgyday (mg/kg)lday ll(mglkg)lday ll(mglkg)lday ll(mg1kg)lday Evldence ! Of I 

E 
' = All toxicity values are from Integrated Risk lnfonnation System (IRIS) unless otherwise noted 
" = Modifying factor applied only to the dermal RfDs and SFs, from ATSDR 
H = Health Effects Assessment Summary Tables (HEAST, 1995) 
A = HEAST Altemalive (HEAST, 1995) 
E = EPA-NCEA Regional Support provisional sewice (EPA, 1995c) 
A - Corrected value. 

- Value does not apply to soil dermal exposure for sites with refined risk assessment. 
W = Withdrawn from IRIS or HEAST 



TABLE 2-9 

DOSE-RESPONSE PARAMETERS - POTENTIAL CHEMICALS OF CONCERN (INORGANICS) 

NWS EARLE, COLTS NECK. NEW JERSEY 
PAGE 3 OF 3 

Absorbed In the 

Gastrolntestlnal Tract 

* =All  toxicity values are from Integrated Risk Information System (IRIS) unless otherwise noted 
** = Modifying factor applied only to the dermal RfDs and SFs, from ATSDR 
H = Health Effects Assessment Summary Tables (HEAST, 1995) 
A = HEASTAlternative (HEAST. 1995) 
E = EPA-NCEA Regional Support provisional service (EPA, 1995c) 
W = Withdrawn from IRIS or HEAST 
A - Corrected value. 
.. .. . . . . . . I  I . _.. ._ I_ .  _ : A _ _  . .  :,,. _._, I 



Table 2-1 0 
EPA WEIGHT-OF EVIDENCE CARCINOGENIC CLASSIFICATIONS 

NWS EARLE, COLTS NECK, NEW JERSEY 

EPA Category Description of Group Description o t  Evidence 

Sufficient evidence from 
epidemiologic studies t o  support a 
causal association between 
exposure and cancer. 

Group B1 Probable human carcinogen Limited evidence o f  carcinogenicity 
in humans from epidemiologic studies. 

Group 82 Probable human carcinogen Sufficient evidence o f  carcinogenicity 
in animals; inadequate evidence of 
carcinogenicity in humans. 

I Group C 1 ~oss ib le  human carcinogen ILimited evidence o f  carcinogenicity 
in animals. 

Group D Not classified Inadequate evidence o f  
carcinogenicity in animals. 

Group E No evidence of carcinogenicity in No evidence for carcinogenicity in at 
humans least two adequate animal tests or in 

both epidemiologic and animal studies. 

9 I 

Source: EPA, 1992b 



Table 2-1 1 
TARGET ORGANS - CHEMICALS OF POTENTIAL CONCERN [ORGANICS) 

NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 1 OF 3 

X . Valw la appltcable to oral route of exposure land. where appl~cable RID exlsta, inhalation or dermal routel 
I - Value is IppIi~aMe only to the Inhalation route of exposure. 
D - Valw is appliuble only to the dermal route of expoawe. 
I .  Value rapreavntr all tarpel organa for cia. m d  tnnr- laomera. 



Table 2-1 1 
TARGET ORGANS - CHEMICALS OF POTENTIAL CONCERN (ORGANICS) 

NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 3 

I . Vslw Is Dopli~aM~ only to the Inhalation route of exposure. 
D - VIIU only to the dermal route of exposure. 



TABLE 2-11 
TARGET ORGANS - CHEMICALS OF POTENTIAL CONCERN (EXPLOSIVES AND INORGANICS) 

NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 3 

4~AMINO~2.8~DINITROTOLUENE 

HMX X X 

NITROCELLULOSE 

RDX X X X X 

ALUMINUM 1 I I I I I I I I I I I I I 1 I I 
ANTIMONY I 

I 

Blank . Tarpat orgm 1, not cited rwarding chronic cxposw8, noncarcinopanic toxicity. 

X . V.ha Is .pp(iubk to Or* rwtm 01 axposwe land. whae 8ppliuMe RID sxlrts, inhalation or dermal routs). 
I - Valw Is epPliC8bk only to th. Inhalation route of exporurs. 
D - V8W Is .pyluMs only to the dum8l mute of erposure. 



Reference Doses (RfDSZ 

RfDs are developed by EPA for assessing chronic or subchronic human exposure to hazardous chemicals 

and are based solely on the noncarcinogenic effects of chemical substances. The subchronic RfD, which 

is the RfD used for human health risk assessment at NWS Earle sites, is defined as an estimate (with 

uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure level for the human 

population, including sensitive subpopulations, that is likely to be without an appreciable risk of deleterious 

effects during a lifetime. Chronic RfDs are specifically developed to be protective for long-term exposure 

to a compound (as a Superfund program guideline, 7 years to lifetime). The RfD is usually expressed as a 

dose (mg) per unit body weight (kg) per unit time (day). 

The RfD is generally derived by dividing a No-Observed-(Adverse)-Effect-Level (NOAEL or NOEL) or a 

 owes st-observed-Adverse-Effect-Level (LOAEL) by an appropriate uncertainty factor. NOAELs, etc. are 

ldetermined from laboratory or epidemiological toxicity studies. EPA evaluates available studies to 

determine their scientific merit, to identify the animal model most relevant to humans, and to determine the 

critical toxic effect that occurs at the lowest administered dose. The NOAEL is selected based in part on 

the assumption that if the critical toxic effect is prevented, then all toxic effects are prevented. Thus, the 

RfD is derived in a manner that is protective against the most sensitive adverse effect(s); i.e., those that 

occur at the lowest levels of exposure. 

Uncertainty factors are generally applied as multiples of 10 to represent specific areas of uncertainty in the 

available data. A factor of 10 is used to account for variations in the general population (to protect 

sensitive subpopulations), when test results from animals are extrapolated to humans (to account for 

interspecies variability), when a NOAEL derived from a subchronic study (instead of a chronic study) is 

used to develop the RfD, and when a LOAEL is used instead of a NOAEL. In addition, EPA reserves the 

use of a modifying factor of up to 10 for professional judgment of uncertainties in the database not already 

accounted for. The default value of the modifying factor is 1. 

The RfD incorporates the surety of the evidence for chronic human health effects. Even if applicable 

human data exist, the RfD (as diminished by the uncertainty factor) still maintains a margin of safety so 

that chronic human health effects are not underestimated. Thus, the RfD is an acceptable guideline for 

evaluation of noncarcinogenic risk, although the associated uncertainties preclude its use for precise risk 

quantitation. RfDs for NWS Earle site contaminants are provided in Table 2-9. RfDs for chemicals were 

generated following the hierarchy of references specified by EPA (EPA, 1989a). (Note that information 

sources for RfDs obtained from Heast alternative references are identified in the references at the end of 

this section.) For some chemicals that have no inhalation RfDs in IRIS, RfDs have been calculated by 

EpA based upon the reference concentration (RfC) with modifications to reflect specific exposure 
-- 
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assumptions (70-kilogram adult, a 20 rn31day inhalation rate, and an appropriate absorption factor) (EPA, 

1995d). 

Noncarcinogenic risks for lead were not quantitated and compared to RfDs, because EPA has 

implemented an approach to evaluating lead risks that goes beyond providing a single-point estimate 

output. If lead was selected as a COPC, expected blood-lead increases were estimated, and a discussion 

of these results is presented in the site-specific section. Soil screening values for  lead were compared to 

the value of 400 ppm as discussed in OSWER directive 9355.4-12, and groundwater lead concentrations 

were compared to the 15 ug/L EPA action level [Maximum Contaminant Level (MCL)]. 

Cancer Slope Factors (SFsl 

SFs are applicable for estimating the lifetime probability (assumed 70-year lifespan) of human receptors 

developing cancer as a result of exposure to known or potential carcinogens. This factor is generally 

reported in units of l/(mg/kglday) and is derived through an assumed low-dosage linear relationship of 

extrapolation from high to low dose responses determined from animal studies. The value used in 

reporting the slope factor is the upper 95 percent confidence limit. SFs for NWS Earle site contaminants 

are provided in Table 2-9. SFs for chemicals were generated following the hierarchy of references 

specified by EPA (EPA, 1989a). (Note that information sources for SFs obtained from Heast alternative 

references are identified in the references at the end of this section.) In addition, SFs for PAHs were 

obtained from EPA provisional guidance that applies the toxicity equivalent factor (TEF) approach, based 

upon potency relative to benzo(a)pyrene (EPA, 1993b). Inhalation SFs for chemicals that have unit risk 

values in IRIS are calculated by EPA based upon specific exposure assumptions (70-kilogram adult, a 20 

m3/day inhalation rate, and an approporiate absorption factor) (EPA, 19954). 

Carcinogenic risks for lead were not quantitated, because no EPA consensus currently exists with respect 

to an inorganic lead SF. Instead, if lead was selected as a COPC, potential lead exposures were 

calculated using a biokinetic model to estimate expected blood-lead increases, and  a discussion of these 

results is presented in the site-specific section. In addition, soil screening values for lead were compared 

to the value of 400 ppm as discussed in OSWER directive 9355.4-12, and groundwater lead 

concentrations were compared to the 15 ug/L EPA action level. 

EPA Weinht-of-Evidence 

The weight-of-evidence designations indicate the preponderance of evidence regarding carcinogenic 

effects in humans and animals. The categories are defined in Table 2-10 and are listed for each chemical 

in Table 2-9. 
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Adiustrnent of Dose-Response Parameters 

In accordance with €PA (1989a, Appendix A), the dose-response parameters were adjusted when the 

estimated dose was dermally absorbed, but the original toxicity value was derived based on oral intake. 

Dermal RfDs and SFs are obtained from oral RfDs and SFs via the following relationships: 

RfDdermal 

and 

SFdermal = 

where: - Gladlusted - Fraction of COPC absorbed in the gastrointestinal tract 

(same as the dermal modifying absorption factor) 

The absorption factors for this adjustment are shown on Table 2-9 (ATSDR, 1996). Based upon 

evaluation of recent EPA guidance and memoranda (EPA, 1992f; EPA, 1993e), EPA Region I1 

recommends quantitative evaluation of dermal exposure to soillsediment only for five chemicals. Of these 

chemicals, only arsenic, cadmium, and PCBs were detected at NWS Earle sites. Therefore, cancer and 

noncancer risks for the dermal soillsediment pathways only present these three chemicals. In addition, 

the soil-to-skin absorption factors for the above three chemicals were modified (EPA, 1993e) and a 

revised value was applied to cadmium for the gastrointestinal (GI) absorption fraction, which is used to 

extrapolate dermal toxicity constants from oral toxicity constants. 

2.4.2.2 Summary 

The available dose-response parameters (carcinogenic and noncarcinogenic) and target organs for 

noncarcinogenic health effects for each COPC are presented on Table 2-9 and Table 2-1 1, respectively. 

If the concentration or intake of a chemical exceeds these standards or guidelines, the possibility exists 

that a potential receptor may experience adverse health effects. Expected intakes of each chemical are 

presented in Section 2.4.3. 

2.4.3 Ex~osure  Assessment 

The purpose of this section is to evaluate the potential for human exposure to the chemicals detected in 

the environmental media at the NWS Earle sites investigated under this RI. This section presents a 

general site-conceptual model (Section 2.4.3.1), characterizes the exposed populations (Section 2.4.3.2), 

identifies actual or potential exposure routes (Section 2.4.3.3), and summarizes the methods used to 
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generate exposure estimates (Section 2.4.3.4). The nature and extent of contamination upon which the 

exposures are based are presented in subsequent site-specific sections. 

To determine whether there is an actual or potential exposure, the most likely pathways of contaminant 

release and transport, as well as the human and environmental activity patterns, must be considered. A 

complete exposure pathway has three components: a source, a route of transport, and an exposure point 

for receptors. These components are addressed in the following subsections. 

2.4.3.1 Conceptual Site Model 

The conceptual site model for NWS Earle incorporates information on the potential chemical sources, 

affected media, release mechanisms, routes of migration, and known or potential human receptors. The 

purpose of the conceptual site model is to provide a framework in which to identify potential exposure 

pathways occurring at the sites. Information provided on site characterization, chemical characterization, 

local land and water uses, and potential receptors is used to identify potential exposure pathways for the 

site. The general conceptual site model for NWS Earle is presented in Figure 2-1. 

2.4.3.2 Potential Receptors 

The receptors chosen for the sites are presented in this section. All of the receptors listed below a re  not 

applicable to every site. The receptors are chosen based on sampled media per site. Section 2.1 

identifies the media sampled at each site. 

rn Current Industrial Employee 

A current industrial employee is an adult who currently works at NWS Earle. This 

receptor is potentially exposed via ingestion of, dermal contact with, and inhalation of 

COPCs in surface soil. Carcinogenic and noncarcinogenic risks are estimated for  the 

current industrial employee receptor who does not engage in soil- or dust-contact- 

intensive activities on a regular basis. Examples of such activities include grass cutting, 

fertilizing, outdoor equipment repair (automotive, locomotive, and small equipment), 

loading and unloading of vehicles, surveying, outdoor painting, and above-ground utility 

repair. (This scenario does not include short-term activities categorized as soil contact- 

intensive, as discussed in Section 2.4.5.3.) 

Future Industrial Employee 

A future industrial employee is an adult who is assumed to work at NWS Earle in the 

future. This receptor is potentially exposed via ingestion of COPCs in subsurface soil (as 
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future surface soil) and groundwater; dermal contact with COPCs in subsurface Soil (as 

future surface soil) and groundwater (hand washing); and inhalation of COPCs in fugitive 

dust from subsurface soil (as future surface soil). Carcinogenic and noncarcinogenic 

risks are estimated for the future industrial employee receptor who  does not engage in 

soil- or dust-contact-intensive activities on a regular basis. Examples of noncontact- 

intensive activities for the future industrial worker include grass cutting, fertilizing, outdoor 

equipment repair (automotive, locomotive, and small equipment), loading and unloading 

of vehicles, surveying, outdoor painting, and above-ground utility repair. (This scenario 

does not include temporary, short-term activities categorized as soil contact-intensive, as 

discussed in Section 2.4.5.6.) 

Future Resident 

A future resident is a person who will live in a residence at or near NWS Earle in a 

hypothetical future scenario. This receptor resides at the residence for 30 years, 0 

through 6 years as a child and the remaining 24 years as an adult. This receptor is 

potentially exposed via ingestion of COPCs in surface soil, subsurface soil (as future 

surface soil), and groundwater; dermal contact with COPCs in surface soil, subsurface 

soil (as future surface soil), and groundwater (child, during bathing; adult, during 

showering); inhalation of COPCs in fugitive dust from surface soil and subsurface soil (as 

future surface soil); and inhalation of COPCs present in groundwater vapors during 

showering (adult only, 24-year exposure). 

Carcinogenic risks are estimated for a lifetime residential receptor. This exposure is 

based on the full 30 years as a resident at the site. Note that the showering scenario for 

carcinogenic risks is estimated using a residential adult over the 24-year span (children 

ages 0 through 6 years are not expected to bathe via showering). 

Noncarcinogenic effects to future residents are estimated for a residential child (0 through 

6 years) and residential adult (24 years). The residential child (0 through 6 years) lives in 

a future residence for 6 years (equal to the child receptor in the lifetime resident scenario 

presented above). This receptor is potentially exposed via ingestion of COPCs in surface 

soil, subsurface soil (as future surface soil), and groundwater; dermal contact with 

COPCs in surface soil, subsurface soil (as future surface soil), and groundwater (bathing); 

and inhalation of COPCs in fugitive dust from surface soil and subsurface soil ( a s  future 

surface soil). The residential adult lives in a future residence for 24 years. This receptor 
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is potentially exposed via inhalation of COPCs present in groundwater vapors during 

showering. 

Future Recreational Child (age 6 to 12 years) 

The future recreational child will live in a future residence at or near NWS Earle. This 

receptor wades in surface waterlsediment present at NWS Earle. This receptor is 

potentially exposed via ingestion of COPCs in sediment and surface water and dermal 

contact with COPCs in sediment and surface water. Noncarcinogenic and carcinogenic 

risks are estimated for the recreational child receptor. 

One receptor scenario that was considered, but not selected, was the "current hunter." The current hunter 

would spend several days each year in the wooded areas of the station, kill one deer annually, and eat the 

meat and other processed products, such as sausage. The current hunter would be exposed to two types 

of exposure pathways: direct contact to site media (air, surface soil, surface water, and sediments) while 

hunting, and ingestion of the deer meat. 

The direct contact to side media exposure scenario results in very little potential exposure for the hunter 

because the surface media capable of driving an appreciable health risk exist only at the 

industrial/commerciaI zones (where hunting is not permitted) or in groundwater at the industrial sites, to 

which the hunter has no access. The primary media of concern to which the hunter can be exposed, 

surface water and sediments, are of very low concern for human health (note that the future recreational 

child risk scenario, playing in streamslsediments, did not result in a health risk above the EPA target 

acceptable range). 

The ingestion of deer meat exposure pathway depends on the intake of compounds of concern by plants 

and a resultant bioaccumulation in the deer. Past experience and documented studies of this type in the 

past (e.g., Sierra Army Depot study of bioaccumulation in beef cattle) indicate that this risk will be two 

orders of magnitude (1x10") or more, lower than other risk scenarios, such as direct soil and groundwater 

ingestion, which generally drive human health risk assessment. 

Considering these factors, it was concluded that the current hunter is not a reasonable risk scenario, and it 

was not pursued further in calculation of human health risks. 
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2.4.3.3 Exposure Routes by Medium 

There are five environmental media at NWS Earle through which potential receptors (see p r e v i 0 ~ ~  

section) can be either directly or indirectly exposed to site-related COPCs: surface soil, subsurface soil, 

sediment, groundwater, or surface water. All five media have not been sampled at all of the NWS Earle 

sites. Potential exposure routes include ingestion, dermal contact, and inhalation. 

Surface Soil 

Surface soil exposure routes include incidental ingestion, dermal contact, and inhalation of fugitive dust. 

All scenarios are based on current COPC concentrations in surface soils. All three exposure routes were 

evaluated using industrial employees (current scenario) and residential receptors (future scenario). These 

receptors were chosen because it is unknown whether NWS Earle will remain open to industrial 

employees only or whether NWS Earle (or a portion of it) might become a residential area in the future. 

For fugitive dust emissions under the current industrial scenario, the assumption of surface cover would 

resemble the type of vegetation, paving, and buildings that are currently in place. For fugitive dust 

emissions under a future residential scenario, the assumptions of vegetative cover would resemble a 

typical residential setting different from the current industrial setting. For surface soil, low levels of VOCs 

did not warrant full-scale modeling and an estimation of the exposure. VOCs were generally not detected 

in surface soil samples, with the exception of a single result for PCE at 3 uglkg in one surface soil sample 

at Site 12. Therefore, exposure to volatilized chemicals is expected to be negligible at NWS Earle, and 

ingestion and dermal contact would contribute to the bulk of the risk. 

Subsurface Soil 

Because there is currently no direct contact with subsurface soil, only potential future incidental ingestion, 

dermal contact, or inhalation of fugitive dusts could be evaluated. All three exposure routes were 

evaluated using industrial employees (future scenario) and residential receptors (future scenario). The 

exposure scenarios for subsurface soil are based on the assumption that subsurface soil could eventually 

become surface soil if excavations, erosion, construction, or landscaping activities occurred. Exposure 

scenarios based on the concentrations in subsurface soil are conservative based on this assumption. The 

receptors were chosen because it is unknown whether NWS Earle will remain open to industrial 

employees only or whether it might become a residential area in the future. For fugitive dust emissions 

from subsurface soil under the future industrial scenario, the assumption of surface cover would be based 

on the type of vegetation, paving, and buildings that are currently in place. For fugitive dust emissions 

from subsurface soil under a future residential scenario, the assumptions of vegetative cover would be 

based on a typical residential setting, different from the current industrial setting. 

CTO 231 



Subsurface soil contamination may also have an impact upon future groundwater quality, especially for 

relatively mobile contaminants such as VOCs. This risk assessment does not take into account future 

loading of COPCs f rom subsurface soils to groundwater. It is assumed that loading of COPCs from 

subsurface soils t o  groundwater is currently occurring; therefore, groundwater exposure to potential 

receptors will adequately characterize this phenomenon. 

Sediment 

Sediment exposure routes include incidental ingestion and dermal contact. These exposure routes were 

evaluated using recreational child receptors. It was assumed that a child in this recreational scenario 

would be older than the standard 15-kilogram child (approximately 3 years old) used in residential soil 

scenarios. For sediment exposure, a 30-kilogram child (6 to 12 years old; represented by mean body 

weight and surface area for age 9 years) was used. Inhalation of chemicals in sediment was eliminated 

as a pathway because the sediment is not expected to be in a dry streambed frequently. Furthermore, the 

frequency of contact with surface water and sediment by the recreational children is expected to be low. 

Groundwater 

Groundwater beneath NWS Earle is not currently used for drinking purposes. The NWS Earle sites are all 

located within the boundaries of the New Jersey Coastal Plain Sole Source Aquifer, a groundwater 

protective designation conferred by Section 1424(e) of the Safe Drinking Water Act. Groundwater at the 

sites is therefore classified as at least Class IIA Current Source of Drinking Water. However, in order to 

evaluate groundwater qualily, potential future groundwater exposure scenarios using current groundwater 

conditions were evaluated. It was assumed that the theoretical exposure to industrial employees would be  

via ingestion and dermal contact (hand washing) routes; exposure to adult residents would occur via 

ingestion, dermal contact (showering), and inhalation of vapors (showering) routes; and exposure to child 

residents would occur via ingestion and dermal contact (bathing) routes. 

Future groundwater conditions were not evaluated for the risk assessment. Groundwater conditions at the 

site were not modeled. Migration of COPCs in groundwater to surface water was also not modeled. For 

this risk assessment, it is assumed that migration of COPCs in groundwater is currently occurring and 

current groundwater conditions adequately represent this phenomenon. 

Surface Water 

Surface water exposure routes include incidental ingestion and dermal contact. These exposure routes 

were evaluated using recreational child receptors. It was assumed that a child in this recreational 

scenario would be older than the standard 15-kilogram child (approximately 3 years old) used in 

residential groundwater scenarios. For surface water exposure, a 30-kilogram child (approximately 9 
DOCSINAW/~~O~/ADDENDUM/O~~~O~/SECT~ CTO 23 1 
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years old) was used. Inhalation of VOCs in surface water was eliminated as  a pathway because the 

VOCs were detected infrequently in surface water. Furthermore, the frequency of contact with surface 

water by the recreational child is expected to be low. 

2.4.3.4 Exposure Estimates 

The estimation methods and models used in this section are consistent with current EPA risk assessment 

guidance (EPA, 1989a; EPA, 1991a). Exposure estimates associated with each exposure route are 

presented below. All exposure scenarios incorporate the representative concentrations in the estimation 

of intakes. 

Noncarcinogenic risks are estimated using the concept of an average annual exposure. The intake 

incorporates terms describing the exposure time andlor frequency that represent the number of hours per 

day and the number of days per year that exposure occurs. This is used with the "averaging time," which 

converts the daily exposure frequency and duration to an annual exposure by dividing by 365 days per 

year of exposure. Noncarcinogenic risks for some exposure routes (e.g., soil) are generally greater for 

children than for adults because of the much lower body weights of children and their similar or higher 

ingestion rates. Carcinogenic risks, on the other hand, are calculated as an incremental lifetime risk and, 

therefore, incorporate terms to represent the exposure duration (years) over the course of a lifetime (70 

years). 

Surface Soil Exposure 

Three potential exposure routes are associated with direct exposure to surface soil at the NWS Earle 

sites. These exposure routes include ingestion, dermal contact, and inhalation of fugitive dust. The 

methods used to assess these routes of exposure are discussed in the following text. 

Incidental surface soil ingestion exposure is estimated from the following equation (EPA, 1989a): 

IEX = (C x IR x FI x EF x ED)/(BWxATx CF) 

where: IEX = Ingestion exposure [mg/(kg-day)] 

C = Chemical concentration in soil (mglkg soil) 

IR = Soil ingestion rate (mg soillday) 

FI = Fraction ingested from contaminated source 

EF = Exposure frequency (dayslyr) 
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ED = Exposure duration (yrs) 

BW = Body weight (kg) 

AT = Averaging time (days) 

CF = Conversion factor (mg soillkg soil: 1 E+06) 

A sample calculation is provided in Appendix I of the 1995 RI report. The input parameters for this 

exposure route, along with the rationale for the selection of each value, are presented in Table 2-12. As 

discussed in Section 2.4.3, the potential receptors for this scenario were adult employees, adult residents, 

and child residents. EPA values were used for all input parameters. 

Dermal exposure to surface soil is estimated from the following equation (EPA, 1989a; €PA, 19920: 

DEX = (C X SA x AF x ABS x EF x ED x CF)/(BW x AT) 

where: DEX = Dermal exposure dose (mglkglday) 

C = Chemical concentration in soil (mglkg soil) 

SA = Skin surface area available for contact (cm2/day) 

AF = Soil-to-skin adherence factor (mglcm2) 

ABS = Fraction from contaminated source 

EF = Exposure frequency (dayslyr) 

ED = Exposure duration (yrs) 

BW = Body weight (kg) 

CF = Conversion factor (kg soillmg soil: 1 E-06) 

AT = Averaging time (days) 

A sample calculation is provided in Appendix I of the 1995 RI report The input parameters for this exposure route, 

along with the rationale for the selection of each value, are presented in Table 2-13. As discussed in Sectron 2.4.3, 

the potential receptors for this scenario were adult employees, adult residents, and child residents. EPA 

or conventional values were selected for most input parameters. It was assumed that the primary areas of 

skin available for contact would be the hands and arms of adult residents and employees and the arms, 

hands, and legs of residential children. For the initial baseline risk assessment, absorption factors were 

assumed to be as follows: 0.1 for VOCs, 0.05 for SVOCslpesticides, 0.06 for PCBs, and 0.01 for metals 

(Feldman and Maibach, 1970; Wester and Maibach, 1985; EPA, l984a). 
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TABLE 2-12 
EXPOSURE INPUT PARAMETERS - SOIL INGESTION 

NWS EARLE, COLTS NECK. NEW JERSEY 

I lnc~dental lngest~on of Soil 

- 

Parameter Value 
RME 1 Central Tendencv 

Representative concentration 
Imglkgl 
Upper 95% UCL or maxlmum 
value (whichever less) 

Representative concentration 
Imglkg) 
Upper 95% UCL or average 
value (whichever less) 

100 mglday (industrial employee) 
100 mglday (residential adult) 
200 mglday (residential child) 

50  mglday (industrial employee) 
50  mglday (residential adult) 
100 mglday (residential child) 

250 dayslyear (industrial employee) 
350 dayslyear (residential adult) 
350 dayslyear (recreational childl 

234 dayslyear (industrial employee 
350 dayslyear (residential adult) 
350 dayslyear (recreational chi ld)  

25 years (industrial employee) 
24 years (residential adult) 
6 years (residential child) 

ED x 365  dayslyear I ED x 365 dayslyear 

4.5 years (industrial employee) 
7 years (residential adult) 
2 years (residential child) 

7 0  kg (industrial employee) 
70  kg (residential adult1 
15 kg (residential child) 

7 0  years x 365 dayslyear 170 years x 365 dayslyear 

7 0  kg (industrial employee) 
70  kg (residential adult) 
15 kg (residential child) 

Rationale 

Upper 95% confidence limit 
Dn arithmetic average (based 
upon normal or log-transformed 
[EPA, 1989a. 1993 )  

IEPA, 1991a; EPA. 1993 )  

Professional judgement based 
Dn current and projected future 
and use and observed 
activity patterns 

- 

30th I 50th percenti le time at 
me residence (EPA, 19918; 
:PA, 19898; EPA. 1993)  
hve.duration of  employment, 
IMaguire, 1993) 

IEPA, 1991 a; EPA. 1989a) 



TABLE 2-1 3 
EXPOSURE INPUT PARAMETERS - DERMAL CONTACT WITH SOIL 

NWS EARLE. COLTS NECK, NEW JERSEY 

Dermal Contact w ~ t h  Soil 

Input Parameter Value 
Parameter Descr~pt~on RME Central Tendency Rationale 

C Exposure concentration Representatwe concentratlon 
(mglkg) 
Upper 95% UCL or maxlmum 
value (wh~chever less) 

Representat~ve concentrat~on Upper 95% conf~dence I n i t  on 
(mglkg) arithmetic average (based upon 
Upper 95% UCL or average normal or log-transformed data 
value (whichever less) (EPA, 1989a. 1993) 

SA Skin surface area available 3.1 20 sq. cmlday (industrial employeel 3,120 sq, cmlday (industrial employee) lndustr~al employee and adult: 
for contact 3.1 20 sq. cmlday (res~dent~al adult) 3,120 sq. cmlday (residentla1 adult) arms and hands 

3,910 sq. cmlday (residentla1 child) 3,910 sq. cmlday (residential child) Child: arms, hands, end legs 
(€PA. 1989a) 

AF Soil-to-skin adherence factor 1.0 mglsg. cm I I 1.0 mglsq. cm I W A .  1992f1 

ABS Absorpt~on factor lnorganics = 0.01 lnorganics = 0.01 Feldman and Maibach (1 970) 
(Applied to initial risk Volatile Organ~c Chemicals = 0.1 Volatile Organic Chemicals = 0.1 Webster and Maibach ( 1  985) 
evaluation - see text) Semivolatile Organtc Chemicals = 0.05 Semivolatile Organic Chemicals = 0.05 EPA (1 98481 

Pestic~des = 0.05 Pesticides = 0.05 
Polychlor~nated Biphenyls = 0.06 Polychlorinated Biphenyls = 0.06 

ABS Absorption factor Arsenic = 0.03 Arsenic = 0.03 (Wester, 1993) 
(Applied to sites with Cadmium = 0.001 Cadmium = 0.001 (Wester, 1992) 
refined risk evaluation) PCBs = 0.2 PCBs = 0.2 (EPA. 19931 

No other COPCs applicable No other COP& applicable 

EF Exposure frequency 

ED Exposure duration 

250 dayslyear (industrial employee) 234 dayslyear (industrial employee) (EPA, 1991a: EPA, 1993) 
350 dayslyear (residentla1 adult) 350 dayslyear (residential adult) 
350 dayslyear (residentml child) 350 dayslyear (residential child) 

25 years (industrial employee) 4.5 years lindustrial employee) 90th / 50th percentile time at 
24 years (residential adult) 7 years (residential adult) one residence (EPA.1991 a; 
6 years (residential child) 2 years (residential child) EPA, 1989.3; EPA. 1993) 

Ave.durat~on of employment, 
(Maguire, 1993) 

BW Body weight 70 kg (industr~al employee) 70 kg (industrial employee) (EPA, 1991a) 
70 kg (residential adult) 70 kg (residential adult) 
15 kg (residential child) 15 kg (residential child) 

AT Averag~ng tune ED x 365 dayslyear ED x 365 dayslyear Noncarc~nogens (EPA, 1989a) 

I I 70 years x 365 dayslyear I 70 years x 365 davslyear I Carcinogens EPA. 1989a) 



Exposure to fugitive dust emissions can be estimated by first estimating the rate o f  distribution and COPC 

emission from the site and then relating this to the exposure rate for the receptors. For sites such as NWS 

Earle, considered to have unlimited erosion potential (generally sites with smal l  particle size and low 

vegetative cover), emission factors can be estimated as follows: 

where: E,, = PM,, emission factor (g/m2 hr) 

V = vegetative cover 

U = mean annual wind speed (mls) 

Ut = threshold value of wind speed at 7 m (rnls) 

F(x) = function based on x = 0.886 x UtIU 

Ut = wind speed at height z (mls) 

z = height above surface (cm) 

z, = roughness height (cm) 

U' = friction velocity (rnls) 

From the emission flux, the emission rates are as follows: 

R,,=axE,,xAxCF 

where: R,, = Emission rate of a COPC (glsec) 

a = mass fraction of a COPC in soil 

E,, = PM,, emission flux (g/(m2hr)) 

A = source area (m2) 

CF = conversion factor ( I  hr/3,600 sec) 

To estimate the annual average air concentration to receptors near the site, a screening air dispersion 

model was used, a s  described in detail in Appendix I of the 1995 RI Report. The screening model 

parameters were selected consistent with conservative assumptions (a 100-meter-squared source area 

and a receptor located 200 meters downwind located along the axis of most probable dispersion). Annual 

average air concentrations were estimated as follows: 
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where: Q, = wind erosion scaling factor (glsec) 

R,, = PM,, emission rate of a COPC (glsec) 

P, = fraction of time wind erosion occurs (0.296) 

X = Q , x F I  x C F  

where: X = average annual downwind respirable concentration (mg/m3) 

Q, = wind erosion scaling factor (glsec) 

F, = unscaled conc. due to unit erosion rate3 [(uglm3)/(g/sec)] 

CF = conversion factor ( I  mg11,OOO ug) 

From that concentration, exposure to fugitive dust was then estimated using the following 

equations: 

lEXr = (X x I R  x ET x EF x ED x IF-R)l(BW x AT) 

and 

IEXo = (X x IR x ET x EF x ED x IF-O)l(BW x AT) 

where: lEXr = cancer dose from inhaled fraction retained in lungs for adult employee over 25- 

year period (mglkglday) 

and 

lEXo = cancer dose from inhaled fraction that is eventually swallowed for adult employee 

over 25-year period (mglkglday) 

x = Downwind air concentration (mg/m3) 

IR = Inhalation rate (m3/hr) 

ET = Exposure time (hrlday) 

EF = Exposure frequency (daylyr) 

ED = Exposure duration (yr) 
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BW = Body weight (kg) 

AT = Averaging time (days) 

IF-R = inhaled fraction retained in lungs (0.125) 

IF-0 = inhaled fraction eventually swallowed (0.625) 

A sample calculation is provided in Appendix I of the 1995 RI report. The input parameters for this 

exposure route, along with the rationale for the selection of each value, are presented in Table 2-14. As 

discussed in Section 2.4.3, the potential receptors for this scenario were adult employees, adult residents, 

and child residents. The input parameters were generally those provided in the Cowherd model, which 

allows limited parameter choices for area and distance to the site. Conservative estimates used for all 

sites include an area of contamination of 10,000 m2, terrain factors for a light industrial and suburban 

residential/institutional type setting, and meteorological factors for the local geographic area. The cover 

factor was conservatively estimated as approximately 80 percent (0.8). For all sites, a conservative model 

parameter was chosen: the nearest future residences were considered to be 200 m southeast (this is the 

prevailing wind direction; this parameter is used to derive the unscaled concentration from the erosion 

rate). For employees, the assumed distance from the site was zero (c 200 m), and therefore the strongest 

wind direction at 200 m was used to determine the unscaled concentration from the erosion rate. A 

median particle size of 0.25 mm was assumed for the study area (see Appendix I of the 1995 RI report); 

this particle size was used to derive the threshold friction velocity. 

Subsurface Soil Ex~osure  

Three potential exposure routes are associated with direct exposure to subsurface soil (as future surface 

soils) at the NWS Earle sites: ingestion, dermal contact, and inhalation of fugitive dust. The methods 

used to assess these routes of exposure are the same as the assumptions and equations for surface soil 

presented in the previous section. 

Sediment Exposure 

Two potential exposure routes are associated with direct contact with sediment at the NWS Earle sites: 

ingestion and dermal contact during wading (swimming was determined not to be applicable in any of the 

streams at NWS Earle). The methods used to assess these routes of exposure are discussed in the 

following text. These scenarios were evaluated in the same way as ingestion and dermal exposures for 

surface soil, which were explained above. 



Table 2-14 
EXPOSURE INPUT PARAMETERS - SOIL DUST INHALATION 

NWS EARLE. COLTS NECK. NEW JERSEY 

I lnhalat~on of Fugmve Dust Em~ssions 

Input Parameter Value 
Parameter Descr~ption RME I Central Tendency Rationale 

I 
C Exposure concentration Representative concentration Representative concentration Upper 95% confidence limit 

(mglkg) (mglkg) on arithmetic average (based 
Upper 95% UCL or maximum Upper 95 % UCL or average upon normal or logtransformed 
value (whichever less) value (whichever less) (EPA, 1989a. 1993) 

V Vegetative cover factor 0.8 I I Estimate from site visit, assuming 
future condinow would approximate 

A Source surface area 10.000 sq. m 10,000 sq. m Estimate from site visit. 
I I 

IR Inhalation rate Adult: 0.83 cu. mlhour Adult: 0.83 cu. mlhour (EPA, 1 9890) 
Child: 0.5 cu. mlhour Child: 0.5 cu. mlhour 

ET Exposure time Industrial employee: 8 hourslday Industrial employee: 8 hourslday Conventional 
Residential adult: 24  hourslday Residential adult: 2 4  hourslday 
Residential child: 24  hourslday Residential child: 24  hourslday 

EF Exposure frequency Industrial employee: 250 dayslyear 234 dayslyear (industrial amployea) (EPA, 1991a; EPA. 1993) 
Residential adult: 350 dayslyear 350 dayslyear (residential adult) 
Residential child: 350 dayslyear 350 dayslyear (residential child) 

ED Exposure duration Industrial employee: 25 years 4.5 years (industrial employee) 90th I 50 th  percentile time at 
Residential adult: 2 4  years 7 years (residential adult) OM residence (EPA.1991a; 
Residential child: 6 years 2 years (residential child) EPA. 1989a; EPA, 1993) 

Average duration of employment, 
(Maguire, 1993) 

BW 1Body weight I ~ d u l t :  70 kg I~du l t :  70  kg IWA, 19898; EPA, 1991a) 
I (child: 15 kg khild: 15 kg I 

LT Lifetime 70 years 70 years Conventional 

AF Absorption factor GI tract: 0.625 GI tract: 0.625 (Cowherd e t  al, 1984) 
Respiratory tract: 0.1 25 Respiratory tract: 0.1 25 (ICRP, 1968 )  

U M w n  annual wind speed 2.01 n?/Sec 2.01 mlsec (Cowherd et  01, 1984, Table 4-1 
for Baltimore. MD) 

PR Regional climate factor 0.296 (Cowherd e t  al, 1984 
Figures 4-5 and 4-7, Region 7) 

A U n s a l d  concentration 3.837 (uglcu. m) 1 Lghec) 3.837 (uglcu. m) l (glsec) (Cowherd a t  el, 1984, Appendix D f o ~  
from arorion n t e  Region 7, 1 OOm x 100m. 

200m downwind of source) 

Vat Threshold friction velocity 35 cmhec 35 cmlsec (Cowherd a t  81. 1984, Figure 34 ,  
Median particle size 0.25 mm) 

LO I~wphnars  height 170 cm I ( ~ o w h e r d  e t  a!, 1984, Figure 3-6, 



Sample calculations are provided in Appendix I of the 1995 RI report. The input parameters for this 

exposure route, along with the rationale for the selection of each value, are presented in Table 2-15 

(ingestion) and Table 2-16 (dermal). As discussed in Section 2.4.3, the potential receptors were children 

weighing 30 kilograms who play at the site. The input parameters for sediment are the same as those for 

soil, with notable exceptions. Children involved in wading activities would be expected to be older than the 

typical 15-kilogram child (approximately 3 years old). Therefore, the recreational child in the wading 

scenario was assumed to play at the site over a 6-year period (age 6 through 12 years, weighing 30 

kilograms). Exposure to sediment during wading was expected to involve almost exclusively the feet; 

therefore, the exposed surface area for the feet of a 30-kilogram child was used. 

Groundwater Exposure 

Three potential exposure routes are associated with direct contact with groundwater at the NWS Earle 

sites: ingestion, dermal contact, and inhalation of vapors during showering. The methods used to assess 

these routes of exposure are discussed in the following text. 

Ingestion of groundwater was evaluated using the following equation (EPA, 1989a): 

IEX = (C x IR x EF x ED)/(BW x AT) 

where: IEX = lngestional exposure dose (mglkglday) 

C = Water concentration (rng1L) 

IR = lngestion rate (Uday) 

EF = Exposure frequency (dayslyr) 

ED = Exposure duration (yr) 

BW = Body weight (kg) 

AT = Averaging time (days) 

A sample calculation is provided in Appendix I of the 1995 RI report. The input parameters for this 

exposure route, along with the rationale for the selection of each value, are presented in Table 2-17. As 

discussed in Section 2.4.3, the potential receptors for this scenario were adult employees, adult residents, 

and child residents. EPA values were used for all input parameters. 

Dermal exposure to groundwater was evaluated using the following equations (EPA, 1992f): 

DAD = (DA x EV x EF x ED x SA)/(BW x AT) 

where: DAD = Dermally absorbed dose (mglkglday) 
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Table 2-1 5 
EXPOSURE INPUT PARAMETERS - SEDIMENT INGESTION 

NWS EARLE. COLTS NECK, NEW JERSEY 

Incidental Ingestion of Sediment 

Parameter Value 
RME I Central Tendencv 1 Rationale 

Representative concentration 
Imglkg) 
Upper 95% UCL or maximum 
value (whichever less) 

200 mglday (recreational child 100 mglday (recreational child (EPA, 199 1 a; EPA, 1993) I 

Representative concentration 
(mglkg) 
Upper 95% U C L  or average 
value (whichever less) 

I Professional judgement based o n  
current and. projected future land use 

Upper 95% confidence limit on 
arithmetic average (based upon 
normal or log-transformed data 
distribution) (EPA, 1989a; 1993) 

I land observed activity panerns 

7 dayslyear (recreational child) 7 dayslyear (recreational child) (EPA, 1 9 9 1  a) I I 
5 years (recreational child) 2 years (recreational child) RME - (EPA, 1991a)  I I Central tendency  - prof. judgement 

30 kg (recreational child) 

- - 

30 kg (recreational child) I Child approximately 3 years old (1 5kg 
usually u s e d  as  a receptor; however, 
wading is expected to  occur for older 
children ( a g e  6 or olderH25 kg) 
(EPA, 1 9 9 1  a; €PA, 1989al 

iD x 365 dayslyear IED x 365 dayslyear da on carcinogens IEPA, 1989a) 

'0 years x 365 dayslyear 70  years x 365  dayslyear Carcinogens (EPA, 1989al I I 



Table 2-16 
EXPOSURE INPUT PARAMETERS - DERMAL CONTACT WITH SEDIMENT 

NWS EARLE. COLTS NECK. NEW JERSEY 

I Dermal Contact with Sed~ment 

Input 
Parameter t Parameter Value 

Description RME I Central Tendency 

C 

792 sq. cmlday SA 

AF Soil-to-skin adherence factor 1.0 mglsq. cm I I I 1.0 mglsq. cm 

Exposure concentratton 

Skin surfaca area available 
tor contact 

Representatwe concentration 

(rnglkg) 
Upper 95% UCL or maxlmum 
value (whtchever less) 

792 sg. cmlday 

ABS 

Representatwe concentratton 
(mglkg) 
Upper 95% UCL or average 
value (whtchavar less) 

ABS 

Absorption factor 
(Applied to initial risk 
evaluation - see t m )  

EF 

ED 

Rationale 

Upper 95% confidence hmit o n  artthmetic 
sveraga (bared upon normal o r  log. 
transformed data distribution) 
[€PA. 1989a. 19931 

Absorption factor 
(Applied to sites with 
refined risk evaluation) 

BW 

AT 

Feet only; child; sediment 
IEPA, 19919) 

lnorganlcs = 0.01 
Volatile Organic Chemicals = 0.1 
Semivolatile Organic Chemtcals = 0.05 
Pesticides = 0.05 
Polychlorinated Biphenyls = 0.06 

Exposure frequency 

Exposure duration 

- 
IEPA, 1992fl 

Inorganic6 = 0.01 
Volatile Organic Chemicals .; 0.1 
Semivolatile Organic Chemicals - 0.05 
Pesticides = 0.05 
Polychlorinnad Biphenyls = 0.06 

Arsenic = 0.03 
Cadmium = 0.001 
PCBs = 0.2 
No other COPCs applicable 

Body weight 

Averaging time 

Feldmm and Maibach (1970) 
Webster and Maibach (1 9 8 5 )  
EPA (1 9841) 

Arsenic = 0.03 
Cadmium = 0.001 
PCBs = 0.2 
No other COPCs applicable 

7 dayslyear (recreational child) 

6 years (recreetional child) 

!Wester. 1993) 
[Waster, 1992) 
IEPA, 19931 

7 dayslyear (recreational child) 

2 years (recreational child) 

3 0  kg (recreational child) 

ED x 365 dayslyear 

70 years x 365 dayslyear 

- 

IEPA, 1991al 

3 0  kg (racreat~onal child) 

ED x 365 dayalyeer 

7 0  y e m  x 365 dayslyear 

?ME - (EPA, 19918) 
Zenwal tendency - professional judgemmt 

Nading is expected to  occur tor older 
:hildren (age 6 through 12; weight - 25 kg) 
EPA, l99 la ;  EPA. 19898) 



Table 2-1 7 
EXPOSURE INPUT PARAMETERS - GROUNDWATER INGESTION 

NWS EARLE, COLTS NECK, NEW JERSEY 

Incidental Ingestion of Groundwater 

C 

IR llngestion rate 

Input 
'arameter 

1 Llday (industrial employee) 
2 Uday (residential adult) 
1 Llday (residential child) 

Parametc 

Description RME 

Exposure concentration 

I 

Representative concentration 
(mglkgl 
Upper 95% UCL or maximum 
value (whichever less) 

EF 

ED 

70 kg (industrial employee) 
70 kg (residential adult) 
15 kg (residential child) 

BW 

Exposure frequency 

Exposure duration 

Body weight 

I I 70 years x 365 dayslyear 

250 dayslyear (industrial employee) 
350 dayslyear (residential adult) 
350 dayslyear (residential child) 

25 years (industrial employee) 
24 years (residential adultl 
6 years (residential child) 

AT 

,r Value 
Central Tendency 1 Rationale 

Averaging time 

Representative concentration 
(mglkg) 
Upper 95% UCL or average 
value (whichever less) 

ED x 365 dayslyear 

21 9 dayslyear (industrial employee) ~(EPA. 1991 a; EPA, 1993) 

Upper 95% confidence limit o n  
arithmetic average (based upon  
normal or log-transformed data 
distribution) (EPA, 1989a; 1 993)  

Llday (industrial employee) 
Llday (residential adult) 
Llday (residential child) 

234 dayslyear (residential adult) 
234 dayslyear (residential childl I 

RME - (EPA, 1991 a) 
Central tendcy., adult - (EPA, 1993 
Central tendency - child / industrial 
professional judgement 

70 kg (industrial employee) 
70 kg (residential adult) 
15 kg (residential child) 

4.5 years (industrial employee) 
7 years (residential adult) 
2 years (residential child) 

(EPA, 1991 a; EPA. 1989a) 

9 0 t h  150th percentile t ime a t  
one residence (EPA.1991 a; 
EPA, 19898; EPA, 1993) 
ave.duration of employment. 
(Maguire, 1993) 

ID x 365 dayslyear 

70 years x 365 dayslyear I Carcinogens (EPA, 1989a) 



DA = Dose absorbed per event (rng/cm2/event) 

EV = Event frequency (eventslday) 

EF = Exposure frequency (dayslyr) 

ED = Exposure duration (yr) 

SA = Skin surface area available for contact (crn2) 

BW = Body weight (kg) 

AT = Averaging time (days) 

DA = CF x K x Cv x t for inorganics 

where: DA = Dose absorbed per event (mg/cm2/event) 

CF = Conversion factor (Ucrn3: 1 11 000) 

K = Permeability coefficient from water (crnlhr) 

Cv = Concentration in water (mglL) 

t = Duration of event (hrlevent) 

DA = 2 x CF x Kp x Cv [((6 x .r x t)In) O 5 ]  for organics, t < t* 

DA = Kp x CF x Cv [t/(l + B) + [2 x T ((1 + 3B)/(1 + B))]] for organics, t > t* 

where: DA = Dose absorbed per event (mg/cm2/event) 

CF = Conversion factor (Ucrn3: 1000) 

Kp = Permeability coefficient from water (crnlhr) 

Cv = Concentration in water (rng1L) 

t = Duration of event (hrlevent) 

t* = Compound specific, maximum duration of time for steady-state 
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T = Lag time (hr) 

B = Partition coefficient 

x = mathematical constant, approximately 3.1416 

This approach is based on the assumption that water contaminants are present in dilute solution and that 

percutaneous absorption is controlled by the flux of water. A sample calculation is provided in Appendix I 

of the 1995 RI report. The input parameters for this exposure route, along with the rationale for the 

selection of each value, are presented in Table 2-18. As discussed in Section 2.4.3, the potential 

receptors for this scenario were adult employees (hand washing), adult residents (showering), and child 

residents (bathing). Adult and child residents were assumed to take daily showers and baths, 

respectively, and therefore their total body surface areas were used. Employees were assumed to wash 

their hands for approximately 30 minutes per day at the workplace, and the surface area of their hands 

and forearms was used. EPA values were used for most input parameters. K, Kp, B, r, and t* were 

chemical-specific values obtained from EPA (1992e) or derived from the molecular weight and &, a s  

demonstrated therein. As recommended by the guidance, default K values of 1E-3 cmlhr were used for 

metals for which experimental values had not been obtained (EPA, l992f). 

lnhalation exposure to groundwater (during showering) was calculated for adult residents only 

using the following equations (EPA, 1989a; Foster and Chrostowski, 1987): 

D I = D x E F x E D l A T  

where: D l  = lnhalation dose (mglkglday) 

D = lnhalation dose (mg/kg/shower) 

EF = Exposure frequency (showerslyr) 

ED = Exposure duration (yrs) 

AT = Averaging time (days) 

Inhalation of vapors in groundwater was evaluated using the following equations (Foster and Chrostowski, 

1987): 

The term D is estimated as follows: 

where: D = lnhalation dose (mglkglshower) 
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TABLE 2-18 
EXPOSURE INPUT PARAMETERS - DERMAL CONTACT WITH GROUNDWATER 

NWS EARLE, COLTS NECK. NEW JERSEY 

I Dermal Contact wlth Groundwater 

1 Input Parameter Value 
1 Parameter Descr~pt~on RME I Central Tendency Raf~onale 

C Exposure concentratto Representative concentration Representative concentration Upper 95% confidence l imi t  on 
(mglkg) (mglkg) arithmetic average (based u p o n  
Upper 95% UCL or maximum Upper 95% UCL or average normal or log-transformed data  
value (whichever less) value (wh~chever less) distribution) (EPA, 1989a: EPA. 1993) 

SA Skin surface area 820 sq. cmlday (industrial employee 820 sq. cmlday lindustr~al employee 
available for contact* 19,400 sq. cmlday (residential adult 19,400 sq. cmlday (residential adult I 5,910 sq. cmlday (residential child) 5,910 sq. cmlday (residentla1 child) 

ET Exposure time* 0.5 hourslday (industrial employee) 0.5 hourslday (industrial employee) Industrial employee: 30 minuteslday 
(Professional judgment) 

0.25 hourslday (residential adult) 0.1 17 hourslday (residential adult) Adult: 15 min.lday 17 - Central Tndcy.) 
0.33 hourslday (residential child) 0.33 hourslday (residential child) Child: 20 minutesldey 

€PA (1 991 a) 

EF Exposure frequency 250 dayslyear (industrial employee) 219 dayslyear (industrial employee) (EPA, 1991a; EPA, 1993) 
350 dayslyear (residential adult) 234 dayslyear (residential adult) 
350 dayslyear (residential child) 234 dayslyear (residential child) 

ED Exposure duration 25 years (industrial employee) 
24 years (residential adult) 
6 years (residential childl 

BW Body weight I Adult: 7 0  kg 
Child: 15 kg 

AT Averaging time ED x 365 dayslyear 

70 years x 365 days/year 

K. Kp Permeability Contaminant-specific 
coefficients (cmlhourl 

r Lagtime (hours) Contammant-specific 

B Partition coefficient Contaminant-specific 

4.5 years (industrial employee) 9 0 t h  1 50th percentile t ime  at 
7 years lresidential adult) one  residence (EPA,199 1 a; 
2 years (residential child) EPA, 1 989a; EPA, 1993) 

Average duration of employment, 
(Maguire, 1993) 

Adult: 70  kg 
Child: 15 kg 

(EPA, 1991a; EPA, 1989a) I-- 
ED x 365 dayslyear Noncarcinogens (EPA, 1 989al  

7 0  years x 365 days/year 

Contammant-specific (EPA, 19921) 

Contaminant-specific (EPA. 1992f) 

contaminant-specific (EPA, 1992f) 

Adult residents assumed t o  shower dally; ch~ld res~dents assumed to bathe dally; ~ndustnal employee assumed to  wash hands dally. 



Q = Function of air exchange rate and time in shower and shower room (min) 

IR = Inhalation rate (Umin) 

S = lndoor VOC generation rate (ug/m3/min) 

BW = Body weight (kg) 

Ra = Rate of air exchange (min-l) 

CF = Conversion factor: 1 O6 ug x L / (mg x m3) 

The term Q is calculated: 

Q = Ds + [(exp(-Ra x Dt))/Ra] - [(exp(Ra x (Ds-Dt)))/Ra] 

where: Q = Function of air exchange rate and time in shower and shower room (min) 

Ds = Duration of shower (min) 

Dt = Total time in shower room (min) 

Ra = Rate of air exchange (min-l) 

The term S is estimated as follows: 

S = C w d x F R / S V  

where: S = lndoor voc generation rate (ug/m3/min) 

Cwd = Concentration leaving water droplet (ug/L) 

FR = Shower flow rate (Umin) 

SV = Shower room air volume (m3) 

The term Cwd is calculated: 

Cwd =CxCFx(l-exp[(-KaLxts)/60d)]) 

where: Cwd = Concentration leaving water droplet after time ts (ug/L) 

C = Concentration in water (mg/L) 

CF = Conversion factor (1000 ugll mg) 

KaL = Adjusted overall mass transfer coefficient (cmlhr) 

ts = Shower droplet time (sec) 

d = Shower droplet diameter (mm) 
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The term KaL is calculated: 

KaL = KL I [(T, x p,)/(T, x pJo5 

where: KaL = Adjusted overall mass transfer coefficient (cmlhr) 

KL = Mass transfer coefficient (cmlhr) 

T, = Calibration water temperature of KL OK) 

Ts = Shower water temperature (OK) 

p l  = Water viscosity at T l  (centipoise) 

pS = Water viscosity at Ts (centipoise) 

The term KL is calculated as follows: 

KL = l l [( l lkl) + ((R x T)I(H x kg))] 

where: KL = Mass transfer coefficient (cmlhr) 

R = Ideal gas law constant atm (m3/mol/0K) 

T = Absolute temperature (OK) 

H = Henry's Law constant (atm-m3/mole) 

kg = Gas-film mass transfer coefficient (cmlhr) 

kl = Liquid-film mass transfer coefficient (cmlhr) 

The terms kg and kl are calculated: 

kg = kH x (MWH I MW)0.5 

where: kl = k c  x (MWC I MW)0.5 

kg = Gas-film mass transfer coefficient (cmlhr) 

kl = Liquid-film mass transfer coefficient (cmlhr) 

kH = kg for water (cmlhr) 

kc  = kl for carbon dioxide (cmlhr) 

MWH = Molecular weight of water (glmole) 

MWC = Molecular weight of carbon dioxide (glmole) 

MW = Molecular weight of the chemical (glmole) 
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The volatile chemical generation rate was estimated using the Foster and Chrostowski mass transfer 

model, which is based on two-phase film theory. The model employs contaminant-specific mass transfer 

coefficients, Henry's Law constants, droplet drop time, viscosity, temperature, etc. Specific details 

regarding the application of the mass transfer model can be found in the source documents (Foster and 

Chrostowski, 1987). 

A sample calculation is provided in Appendix I of the 1995 RI report. The input parameters for this exposure 

route, along with the rationale for the selection of each value, are presented in Table 2-1 9. It was assumed that 

small children would take baths rather than showers and that employees would not shower at work; therefore, 

only adult residents were selected as potential receptors for this pathway. (The assumption that 

employees would not shower at the workplace on a frequent basis is consistent with the worker habits of 

the vast majority of the working population and with typical behavior patterns in the occupations listed in 

Section 2.4.3.2.) EPA input parameters were used. 

Surface Water Exposure 

Two potential exposure routes are associated with surface water exposure at the NWS Earle sites: 

ingestion and dermal contact during wading. The methods used to assess these routes of exposure are 

discussed in the following text. These scenarios were evaluated in the same way as  ingestion and dermal 

exposures for groundwater, which were explained in the previous section. 

Sample calculations are provided in Appendix I of the 1995 RI report. The input parameters for this 

exposure route, along with the rationale for the selection of each value, are presented in Table 2-20 

(ingestion) and Table 2-21 (dermal). As discussed in Section 2.4.3, the potential receptors were children 

weighing 30 kilograms who play at the site. The input parameters for surface water are the same as those 

for groundwater, with notable exceptions. Children involved in wading activities would be expected to be  

older than the typical 15-kilogram child (approximately 3 years old). Therefore, the recreational child in 

the wading scenario was assumed to play at the site over a 6-year period (age 6 through 12 years, 

weighing 30 kilograms). Exposure to sediment during wading was expected to involve the feet only. 

Blood-Lead Modeling 

As outlined in OSWER directive 9355.4-12, EPA has implemented an approach to evaluating lead risks 

that recognizes the multimedia nature of lead exposures, incorporating absorption and pharmacokinetic 

information. Research has been done concerning lead intake and resultant blood-lead levels. 

Determinations of lead uptake from soil, sediment, drinking water, and surface water were considered. 

For the purposes of this risk assessment, each pathway was evaluated separately s o  that the contribution 

of lead from each source and each exposure route could be evaluated. Potential blood-lead level 
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Table 2-1 9 
EXPOSURE INPUT PARAMETERS - GROUNDWATER INHALATION 

NWS EARLE, COLTS NECK, NEW JERSEY 

I Inhalation of Volatile Emissions During Showering (Residential adults only) 

Input I Parameter Value 
Parameter Description RME I Central Tendency Rationale 

Exposure concentration Representative concentration Representative concentration Upper 95% confidence limit on 
~ ~ g l k g )  (mglkg) arithmetic average (based upon 
Upper 95% UCL or maximu Upper 95% UCL or average normal or log-transformed data 
value (whichever less) value (whichever less) distribution) (EPA, 1 989a,  1993) 

Used to calculate volatile chemical 
generation rate (u~ /cu .  m/min) 

H Henry's law constant Contaminant-specific Contaminant-specific Required for model application 

Kg, KI t Gas and liquid phase Contaminant-specific Contaminant-specific Required for model application 
mass transfer coefficients 

Shower duration 15 minutes 7 minutes (EPA, 1991 a) 

Dt  Total time in bathroom 20 minutes 11 minutes Professional judgement 

Sv Shower room air volume 6 cu. m 6 cu. m Professional judgement 

FR Shower flow rate 20 Llmin 2 0  Llmin Professional judgement 

fs Shower water temperature 318 degrees Kelvin 3 18 degrees Kelvin (Foster and Chrostowski, 1987) 

Ra Air exchange rate 0.01 6671min 0.01 667lmin (Foster and Chrostowski. 1987) 

IR Inhalation rate 14 Llmin 1 4  Llmin (EPA, 1989a) 

EF Exposure frequency I I I 0.96Iday I 0.96lday I One shower per day, 350 dayslyea 
(EPA, 1991a) 

ED Exposure duration I I I 30  years I 9 years I 90th  150th percentile at one 
residence (EPA, 1989a, 1993) 

BW Body weight 70  kg 7 0  kg Conventional (EPA, 1989a) 

AT Averaging t ime ED x 365 dayslyear ED x 365 dayslyear Noncarcinogens (EPA, 1989a) 

7 0  years x 365 dayslyear 7 0  years x 365 dayslyear Carcinogens (EPA. 1989a) 



- 
Input 

Table 2-20 
EXPOSURE INPUT PARAMETERS - SURFACE WATER INGESTION 

NWS EARLE, COLTS NECK. NEW JERSEY 

Incidental Ingestion of Surface Water (Recreational Children) 

Pararne 
Description RME 

Exposure concentration Representative concentration 
(mglkg) 
Upper 95% UCL or rnaxirnurr 
value (whichever less) 

Ingestion r a t e  0.2 Llday 

Exposure duration 6 years 

Body weight 25 kg 

er Value 
Central Tendency Rationale 

Representative concentration Upper 95% confidence limit on 
(mglkg) arithmetic average (based upon  
Upper 95% UCL or average normal  or log-transformed data 
value (whichever less) distribution) (EPA, 1 989a; 1 993) 

0.2 Llday 

7 dayslyear 

2 years I R M E  - (EPA, 1 99la) 
Central tendcy. - prof. judgemen 

I Professional judgement. child 
a g e  6 or older (EPA, 1 9 8 9 b )  

Averaging t ime ED x 365 dayslyear I Noncarcinogens (EPA, 1 9 8 9 a )  

C 

70 years x 365 dayslyear 70 years x 365 dayslyear Carcinogens (EPA, 1989a) 



Table 2-2 1 
EXPOSURE INPUT PARAMETERS - DERMAL CONTACT WITH SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

Dermal Contact with Surface Water 

Input 
'arameter - 

C 

Description 

Exposure concentration 

Parameter Value I 
RME 1 Central Tendency I Rationale 

qepresentative concentration 
Imglkg) 
Jpper 95 '% UCL or maximum 
~ a l u e  (whichever less) 

Representative concentration U p p e r  95% confidence limit on 
(mglkg) I ari thmetic average (based upon 
Upper 95% UCL or average n o r m a l  or log-transformed data 
value (whichever less) I distribution) (EPA, 1989a; 1 993) 

-- 

3,580 sq. cmlday 3,580 sq. cmlday Wading:  legs, feet, and hands 
(EPA, 1989b) 

2.6 hourslday (EPA, 1989a) 

7 dayslyear (EPA, 1989a) 

2 years RME - (EPA, 1991a) 
Centra l  tendcy. - prof. judgement 

25  kg Professional judgement. chi ld 
age 6 or older (EPA. 1 9 8 9 b )  

ED x 365 dayslyear Noncarcinogens (EPA, 1 9898)  

Skin surface area available 
for contact 

Exposure time 2.6 hourslday 

Exposure frequency 

Exposure duration 5 years 

Body weight 

heraging time 

70 years x 365 dayslyear 

Permeability coefficients 
Icmlhour) 

TAU Lagtime (hours) 

Partition coefficient 



increases were estimated and are discussed, along with the potential implications of blood-lead results for 

each NWS Earle site. The following paragraphs present information that is useful in estimating lead 

exposure. 

No threshold has been defined for effects related to blood-lead increases. The estimated increases at this 

site are well below the concentrations at which effects such as anemia and neuropathy occur (40 ug/dL 

and above) (Doull et  al., 1986). Effects below 10 ug/dL are difficult to define. Inhibition of certain 

enzymes involved in red blood cell metabolism has been reported to occur at 10 to 15 ug/dL and possibly 

lower (EPA, 1991e). Small increases in blood pressure have been related to adults with blood-lead levels 

down to 7 ug/dL (EPA, 1991e). Probably the most sensitive subpopulation to effects at the 3 to 7 ugldL range 

(where the concentrations estimated for this study area would fall) would be infants, whose early 

neurological development can be affected by blood-lead concentrations reportedly down to 5 ugIdL 

(EPA,1991e). Lead is also a fairly common environmental contaminant and, for this reason, typical blood- 

lead levels in the population at large may already exceed the concentrations discussed here. 

For drinking water exposure, children 0 through 6 months old are expected to experience blood-lead 

increases at the rate of 0.26 ug/dL per ug/L lead in water up to 15 ug/L and at the rate of 0.04 ug1dL for 

every ug/L lead in water above 15 ug/L (EPA, 1991e). For older children, the ratio is 0.12 ugldL blood 

lead per ug/L lead in water up to 15 ug/L and 0.06 ugldL for every ug/L lead in water above 15 uglL (EPA, 

1991e). For adults, the ratio is approximately 0.06 ug/dL blood lead per ug/L in water (EPA, 1991e). 

Dietary intake of lead is assumed to produce increases of 0.02 to 0.04 ugIdL blood lead per uglday 

ingested by adults and 0.16 ug/dL blood lead per uglday ingested by infants (EPA, 1986a). 

Blood-lead levels are estimated to increase by 0.6 to 6.8 ug1dL per 1,000 mglkg lead in soil (EPA, 1986a). 

Estimates of blood-lead levels in residential children (age 0 through 6 years) were made using the 

Integrated Exposure and Uptake Biokinetic (IEUBK) Model (version 0.99) developed by EPA. The model 

was applied to any site where at least one of the media (surface soil, subsurface soil, or groundwater) was 

sampled and at least one detection of lead was present. Note that the model was run more than once for 

a site whenever two distinct exposure scenarios were considered (e.g., future exposure to surface soil; 

future exposure to subsurface soil that becomes surface soil). If groundwater was not sampled at a site, 

then the concentration of lead in background groundwater samples was used as the input into the IEUBK 

Model. Conversely, the concentration of lead in background soil was used as input into the model when 

neither surface nor subsurface soil was sampled at a site. The output for each run of the IEUBK Model is 

a histogram that presents the estimated percentage of residential children (age 0 through 6 years) with a 

blood-lead level above 10 ug/dL (considered to be the significance cutoff level above which adverse 

effects cannot be ruled out). When the percentage of the population estimated to have blood-levels above 
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10 ug/dL is greater than five percent, then EPA considers the potential for adverse effects to be significant 

(EPA, OSWER 9355.4). These histograms, along with input information particular to each run of the 

IEUBK model, are presented in Appendix D. The estimated percentage of residential children (age 0 

through 6 years) with a blood-lead level above 10 ug/dL is also presented in the site-specific text 

contained in subsequent sections of this report. Uncertainties associated w i th  the IEUBK model are 

discussed in Section 2.4.5.9. 

2.4.4 Risk Characterization 

Potential human health risks resulting from the exposures outlined in the preceding sections are 

characterized on a quantitative and qualitative basis in this section. Quantitative risk estimates are 

generated based on risk assessment methods outlined in current EPA guidance (EPA, 1989a). 

2.4.4.1 Determination of Risks 

Noncarcinogenic risk estimates are presented in the form of Hazard Quotients (HQs) and Hazard Indices 

(Hls) that are determined through comparison of estimated intakes with published RfDs. Incremental 

cancer risk estimates are provided in the form of dimensionless probabilities based on SFs. 

Estimated human intakes were developed for each of the specific exposure routes discussed in the 

preceding sections. Both carcinogenic and noncarcinogenic risks are summarized for each exposure 

route on a series of tables in this section. 

Carcinogenic Risks 

Incremental cancer risk estimates are generated for each of the exposure pathways using the estimated 

intakes and published SFs, as follows: 

Risk = Intake x SF 

If the above equation results in a risk greater than 0.01, the following equation is used: 

Risk = 1 - [exp-(Intake x SF)] 

The risk determined using these equations is a unitless expression of an individual's increased likelihood 

of developing cancer as a result of exposure to carcinogenic chemicals. An incremental cancer risk of 

1E-06 indicates that the exposed receptor has a one in a million chance of developing cancer under the 

exposure assumptions defined for that receptor. These specific assumptions for exposure frequency, 

duration, and dose represent a reasonable maximum exposure (RME) estimate (defined as the highest 

exposure that is reasonably expected to occur at a site). The calculated cancer risks should therefore be 
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recognized as upper-limit estimates. SFs are the upper 95 percent confidence limit of a dose-response 

curve generally derived from animal studies. Actual human risk, while not identifiable, is not expected to 

exceed the upper limit based on the SFs and may, in fact, be lower. 

For each chemical, carcinogenic risks are calculated separately (using different SFs) for oral, inhalation, 

and dermal exposures. Carcinogenic risks for ingestion, inhalation, and dermal exposures are then 

summed for each receptor exposure pathway and compared to target risk ranges. 

In the National Contingency Plan, EPA has defined risks in the range of 1E-04 to 1E-06 as being 

acceptable for most hazardous waste facilities addressed under CERCLA. For CERCLA activities, 

residual risks on the order of 1E-06 are the primary goal but are often modified by such regulatory 

requirements as MCLs or chemical-specific clean-up goals. 

Noncarcinogenic Risks 

Noncarcinogenic risk is assessed using the concept of HQs and Hls. The HQ is the ratio of the estimated 

intake and the RfD for a selected chemical of concern, as follows: 

HIS are generated by summing the individual HQs for the COPCs. If the value of the HI exceeds unity 

(1.0), the potential for noncarcinogenic health risks associated with exposure to that particular chemical 

mixture cannot be ruled out (EPA, 1986b). In that case, particular attention should be paid to the critical 

effects (i.e., the most sensitive toxicity effects that were selected as the basis for the RfD) and the 

associated target organ(s) affected by each chemical. In particular, it should be noted that toxic effects for 

different organs are not truly additive. Thus, the HI is not a mathematical prediction of the severity of toxic 

effects; it is simply a numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold) 

effects. 

To account for the potential additivity of exposures to multiple chemicals, noncancer risks were grouped 

and summed together by target organlorgan system. Summed noncancer risks with HI greater than one 

are identified and discussed in the amended risk assessment. Note that, for target organs belonging to  

the same organ system (for example, heart and hematopoietic system are both part of the cardiovascular 

system), effects were considered as additive for the purposes of this amended baseline risk assessment. 

Table 2-13 presents available data for the principle target organs affected by chronic exposure to each 

substance detected at NWS Earle. These data have been extracted from the toxicological profiles 

presented in Appendix I of the 1995 RI report and from IRIS and Heast. Only the target organs considered 

to be affected by chronic (as opposed to acute) exposures have been included in this table. The table 
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distinguishes effects that are cited only for one route of exposure (for example, inhalation) when RfDs 

exist for more than one route of entry. When multiple target organs may be affected, the critical effect that 

is the basis of the RfD can be examined for that chemical (see Appendix I of the 1995 RI report). 

Lead Risks 

EPA's approach to evaluating lead risks goes beyond providing a single point estimate output and 

incorporates absorption and pharmacokinetic properties. Section 2.4.3.4 discusses background 

information related to blood-lead estimation methods. Soil concentrations for lead were compared to the 

value of 400 ppm as discussed in OSWER directive 9355.4-12, and groundwater results were compared 

to the 15 ug/L EPA action level. Results above these guidelines are assessed for each applicable NWS 

Earle site. 

2.4.4.2 Receptor Risks 

Receptor risks are presented for each NWS Earle site in the form of tables and summary text. Each of 

these sections includes summaries of risks estimated by the exposure scenarios. It should be noted that, 

in each risk summary table where HQs are reported as "NIA," the HQs were not  calculable because no 

RfD has been established. Usually in such cases, carcinogenicity is considered to be more important, 

since carcinogenicity will generally be seen at lower doses than noncarcinogenic effects. Cancer risks of 

zero or "NIA generally indicate that the chemical is not carcinogenic or that a n  SF has not yet been 

developed. Non-cancer risks which have been grouped according to target organ indicate "NIA for cases 

where the literature indicates a potential toxic effect for that organ but no RfD has been established. 

Initial risk estimations for each site are based on reasonable maximum exposure (RME). Input values for 

RME are considered conservative and the risks are estimated under the assumptions that the exposure 

estimated is unlikely (representing of 90% of the population) to be exceeded by a potential receptor at an 

NWS Earle Site. If the cancer risk for a receptor pathway exceeded 1 X l o 4  or  the noncancer risk (HI) 

was greater than one, then a further estimation of risk was performed using central tendency assumptions 

(CTE) (EPA, 1993a). The central tendency approach uses exposure input parameters associated with 

average or 50th percentile behavior patterns rather than upper 90th percentile values, so that a more 

realistic expectation of risk can be estimated. In contrast, the high end risks that were estimated using 

reasonable maximum exposure (RME) assumptions in the initial risk assessment may be overestimated to 

an extent. The central tendency estimate can be considered alongside the RME risk and used in the 

decision-making process to help evaluate the need for remedial actions. The default exposure 

assumptions used for evaluation of central tendency risks are presented in Tables 2-14 through 2-23 

alongside the counterpart exposure assumptions that were used for the initial RME risk evaluation. 

DOCSINAW/5803/ADDENDUMlO18001 /SECT2 CTO 231 



2.4.5 Risk Assessment Uncertainties 

As discussed in EPA (1989a), the risk measures used in Superfund site risk assessments are not fully 

probabilistic estimates of risk but rather are conditional estimates based on a considerable number of  

assumptions about exposure and toxicity. There are uncertainties associated with each aspect of r isk 

assessment, from environmental data collection through risk characterization. To support decision- 

making processes, significant uncertainties in the risk assessment for NWS Earle are noted in the  

following sections. 

2.4.5.1 Uncertainties in the Physical Setting and Receptor Exposure Pathways 

Land Use Desinnation 

Reliable information o n  current land uses at NWS Earle sites (discussed in Section 1.3 and in each site 

evaluation) was gathered from previous investigations and from communications with Navy personnel. 

Many areas are within explosive safety zones that prohibit offices or residential dwellings, but eight NWS 

Earle sites are within areas allowing administrative or housing land uses. Although future residential and  

future industrial land use scenarios were both considered in the risk assessment for each NWS Earle site, 

the Navy believes it is unlikely that future land use would vary significantly from current descriptions 

unless a major base realignment were to occur. 

Receptor Pathwavs and Activitv Patterns 

Sections 2.4.3.2 and 2.4.3.3 discuss the rationale for including specific potential receptors and exposure 

routes by medium. Based on known and projected activity patterns, current and future receptors in the 

NWS Earle setting were considered to engage in a range of activities adequately approximated by default 

exposure parameter assumptions. For the future industrial worker, a separate exposure pathway was not 

included for workers engaged in soil-contact-intensive activities (this scenario is compared to the soil 

noncontact-intensive scenario as part of the discussion of intake parameter uncertainties). In addition, a 

separate hunter scenario was not considered, for the reasons discussed in Section 2.4.3.2. 

2.4.5.2 Environmental Data Collection Uncertainties 

Selection of Locations and Number of Samples 

For each site, the areal extent of the samples (including the number collected and location of the sampling 

points) in a particular medium impacts the calculation of representative concentrations. Every effort was 

made to collect samples that reflect actual site conditions and to include areas thought to contain the most 

significant contamination or exposure problems. Therefore, the magnitude of this uncertainty on risks is 

CTO 231 



expected to be low because, during the planning stages of the RI, the quantities of samples to be collected 

were selected to allow a reasonable characterization of site-related contamination. 

Focused, Nonrandom Sampling 

At certain NWS Earle sites, areas of concern were previously identified that are currently slated to 

undergo remediation/removal. The use of biased sampling in the 1995 RI allows the risk assessment 

calculations to focus not on these areas but on data gaps and other surrounding potentially affected areas. 

This does not increase the uncertainty in the risk assessment per se but instead makes the risk 

assessment conditional on the assumptions of a planned clean-up action. 

Selection of S a m ~ l e s  with Naturallv Occurr in~ Backwound Levels 

As discussed in the RI report, background samples were collected in order to measure the range of 

concentrations of substances in each medium that are associated with non-site-related sources within the 

vicinity of NWS Earle. The diversity and abundance of inorganics in soil and sediment samples are 

determined by the soil's content in bedrock or other deposits, the effects of climatic and biological factors, 

and agricultural and industrial influences. However, if native soil types are encountered in site-related 

samples that are unlike those of background samples, then the evaluation of naturally occurring levels 

could be biased and might lead to overestimation of the amount of contamination attributable to NWS 

Earle activities. 

The abundance of inorganics in groundwater is determined by, among other things, the particular 

geological formation in which the well is screened. If monitoring well results from a particular NWS Earle 

site are compared to background wells situated in a different formation, then this could lead to an over- or 

underestimation of the amount of contamination attributable to NWS Earle activities. The risk assessment 

provides an evaluation of background groundwater samples grouped by formation in order to minimize the 

chances of this type of bias. 

2.4.5.3 Analytical Data Uncertainties 

Incorporation of Data from Different Investigations 

Analytical data were evaluated from the 1992 RI and the 1995 RI. The impact of including both data sets 

in fate and transport evaluations at many sites and of using the older 1992 RI data for risk assessment at 

one site is considered to be minimal because analytical methods were generally similar and both data sets 

were subjected to laboratory QC review and data validation processes. 
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Analvtical Data Usabil i tv 

Established data validation procedures were applied to define analytical uncertainties in terms of qualifying 

data as inaccurate or imprecise and to eliminate data points that are unusable for risk assessment. Th is  

treatment does not eliminate all uncertainty but focuses attention on potential areas of concern regarding 

accuracy, precision, a n d  data gaps. As discussed in Section 2.5, the overall percentages of rejected data  

points were acceptably low on a site-by-site basis, and data rejection was limited to substances that were  

neither associated with site activities nor present at high levels. 

2.4.5.4 Data Evaluation Uncertainties 

Accuracv of Upper Tolerance Limits Used in Backaround Comparisons 

When a limited number of points are sampled, reduced accuracy is expected for the upper 95 percent 

tolerance limit. In such cases, this statistic is still expected to, on the average, estimate the upper 95 

percentile of the population. However, for an individual case, the true percentage o f  the population that 

exceeds the calculated tolerance limit will be more likely to differ markedly from the predicted five percent 

when too few samples are collected. In the event that the upper 95 percent tolerance limit for background 

samples is overestimated, this could defeat the attempt to identify site-related samples with levels greater 

than naturally occurring background and may lead to an underestimate of the risk attributable to a site. To 

avoid this consequence, the amended risk assessment restricted the application of the upper tolerance 

limit approach when there were only two or three background samples and the tolerance limits were 

computed to be inappropriately large. 

Statisticallv Representative Exposure Concentrations 

Uncertainties exist regarding selection of a concentration for input into the quantitative risk assessment. 

The use of the representative concentration to estimate risk is generally regarded as a conservative 

estimate since this entails using either the upper 95 percent confidence limit on the arithmetic mean 

(based on normal or log-transformed data distributibn) or the maximum concentration. The choice of the 

representative concentration as the value for input into the risk assessment generally lowers the chances 

of under estimation of the actual risk present in a pathway at a particular site to a potential receptor. 

However, the use of the representative concentration may overestimate the actual risk present in a n  

exposure pathway at a particular site. To help avoid this problem, the maximum value was used in place 

of the upper 95 percent limit when the latter was larger. As an additional step, if the initial risk calculation 

yielded a borderline high risk, the amended risk assessment provided a supplemental risk calculation 

using a central tendency approach, which utilizes the arithmetic average rather than the maximum value 

as the alternative to the statistically derived exposure concentration. 
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Distributional Shape of the Sample Population 

The ability (power) of the W test to be able to correctly identify genuine differences between the shape of 

a sample population versus a reference normal or lognormal population is reduced when too few samples 

are collected. If an incorrect distributional assumption is made based on this test, this could lead to an 

over- or underestimate of the upper 95 percent concentration, which in turn would create some additional 

uncertainty as to whether the calculated risk is a reasonable approximation of high end exposure. To help 

avoid potentially overestimating risk, the maximum value was used in place of the upper 95 percent limit 

when the latter was larger. 

2.4.5.5 Exposure Model Applicability and Assumptions 

Uncertainties in Chemical Specific Properties 

The chemical-specific parameters such as kc were literature-derived values that are measured under 

conditions that may or may not be representative of on-site conditions. Parameters such as vapor 

pressure and solubility were not always obtainable at the desired temperature. 

Groundwater Concentration Uncertainties 

Uncertainties associated with the lack of groundwater modeling at the site include the assumption that 

current conditions are indicative of future concentrations of contaminants. Contaminants may increase 

(due to migration, loading, or chemical transformation) or decrease (due to migration or transformation) 

over time and vary from site to site and within the mixing zone. 

The use of unfiltered monitoring well data for the evaluation of groundwater inorganics provides in all 

probability an overestimation of exposure and risk. Comparison with the filtered data reveals how many of 

the metals may have been attributable to suspended sediment. 

Fugitive Dust Emissions Model Assumptions 

Exposure to fugitive dust emissions conservatively assumes that residents and workers will be exposed to 

the same concentration indoors as outdoors (a very conservative assumption), that soils within an area 

have unlimited erosion potential, that emissions can be estimated from mean annual windspeed and 

vegetative cover, and that dispersion concentrations can be estimated from source area, downwind 

distance to receptors, and region-wide meteorological factors. For receptors exposed to fugitive dust 

emissions, it was assumed that future conditions would approximate present conditions in terms of the 

estimated fraction vegetative cover. If future vegetative cover changes, then dust exposures could be 

lower or higher than estimated by the model. However, the impact of this error would not be significant 
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because a worst-case (no vegetative cover) scenario would only increase exposures calculated by the 

model by a factor o f  5, while inhalation exposures at NWS Earle sites were estimated as several orders of 

magnitude below levels of concern. 

Future Subsurface Soil Disturbance and Exposure 

For the future industrial and future residential receptors, the use of current subsurface soil concentrations 

to represent future surface soil concentrations assumes two things that add to the uncertainty of this risk 

assessment: that soil would erode or be excavated to the sampling depth that, once the soil is eroded or 

excavated to the subsurface soil sampling depth, no degradation of the chemicals in the future surface soil 

would take place. These uncertainties may cause overestimation of the exposure at a particular site. 

Soil Dermal Absorption Model Applicability 

The model for dermal exposure to soil and sediment assumes that only a very thin, constant thickness 

layer of soil is available for contaminant transfer to the stratum corneum and that a constant amount of 

contaminant, proportional to the soil concentration, will be absorbed per unit area of skin and per exposure 

event. However, adherence to skin varies with such factors as particle size, soil type, and organic carbon 

content. As estimated by EPA (1992e), the absorbed dermal dose could vary by as much as a factor of 

50 from the model estimates, even assuming that activity patterns lead to the exposure duration applied in 

the experimental trials used to develop absorption factors. Because of the lack of reliable data regarding 

dermal absorption factors, the amended risk assessment provides dermal soil exposure estimates only for 

three chemicals for which well documented absorption factors are available (arsenic, cadmium, and 

PCBs). Even so, considerable uncertainty exists with the accuracy of estimates applied for these three 

chemicals. For other chemicals, the initial risk assessment calculations included estimates of dermal 

exposure using chemical class-specific absorption factors that are to be considered even more uncertain 

and useful primarily for a qualitative assessment of dermal exposure. 

Dermal Absorption from Contaminant Exposures in Aqueous Media 

Prediction of absorption rates for lipophilic compounds is difficult due to, among other reasons, the 

possibility of a second absorption pathway that depends on the lipid content of the stratum corneum at the 

application site. Experimental determination of absorption rates indicates that interspecies differences are 

considerable, which, along with other variabilities related to condition and age of skin, differences in lag 

time, and site of application effects, yields appreciable uncertainty in estimated dermal exposures by using 

published chemical-specific permeation functions. In addition, literature data indicate a variation by as 

much as a factor of 300 in chemical absorption rates for skin in different anatomical areas of the body. It 

should also be noted that children generally have greater absorption rates than adults. 
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Model Assumptions for Inhalation of VOCs Durinq Showering 

Uncertainties exist in the exposure model for the inhalation of volatiles during showering such as 

chemical-specific rates of volatilization, droplet size, and droplet residence time in the shower. Most of the 

inputs into the models were considered conservative; therefore, the output may overestimate the exposure 

for this route. 

2.4.5.6 Exposure Intake Parameter Uncertainties 

Standard Default Exposure Assumptions 

Exposure assumptions can add uncertainty into the risk assessment process based on input values 

selected for each exposure route. For example, not all people weigh 70 kilograms, drink 2 liters of water 

per day, and live at the same residence for 30 years. The rationale for each assumption was provided in 

each table of input parameters. Receptor characteristics, such as age and body weight, were based on 

published values. Conservative values (based on reasonable maximum exposure or professional 

judgment) were used in most exposure equations, except where average values were expected to better 

correspond to actual site conditions. 

Soil lnclestion Rates 

In the case of current and future occupational workers, soil ingestion rates were based on noncontact- 

intensive activities described in Section 2.4.3.2. A higher level of short-term incidental soil ingestion by 

NWS Earle workers could occur as a result of soil-contact-intensive activities such as excavation, 

underground utility work, road repair/construction, and heavy landscaping (tree and shrub planting, 

drainage routing, land re-sloping, or embankment construction). However, contact-intensive activities are 

typically event driven or seasonal and so should average out to less than 6 months duration per year for a 

given worker. Assuming that exposures that are equal in terms of total dose over time are equivalent in 

their potential to cause an effect (i.e., Haber's Rule), a noncontact intensive, 100 mglday incidental soil 

ingestion rate averaged over 250 days per year might provide an order-of-magnitude similar risk as an 

annual exposure comprised of 6 months at a 100 mglday ingestion rate plus 6 months at a higher (480 

mglday) soil ingestion rate (EPA, 1991 i; EPA, l992i). 

2.4.5.7 Toxicity Assessment Uncertainty 

There is uncertainty associated with the RfDs and SFs. The uncertainty results from the extrapolation of 

animal data to humans, the extrapolation of carcinogenic effects from the laboratory high-dose to the 

environmental low-dose scenarios, and interspecies and intraspecies variations in toxicological endpoints 

caused by chemical exposure. The use of EPA SF values is generally considered to be conservative 
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because the doses are based on no-effect or lowest-observed-effect levels and then further reduced with 

uncertainty factors to increase the margin of safety by a factor in the neighborhood of 10 to 1,000-fold. 

The RfDs and SFs of some chemicals have not been established, and therefore toxicity could not be 

quantitatively assessed. In most cases, where RfDs were unavailable for carcinogens, the carcinogenic 

risk is considered to be much more significant since carcinogenic effects usually occur at much lower 

doses. 

Additional uncertainties were associated with the adjustment of oral dose-response parameters for 

dermally absorbed doses. As noted, when absorption factors were not available, the chemical was 

assumed to be 100 percent absorbed during the RfD or SF study. While this is likely to be realistic for 

volatile compounds, the assumption could be underprotective for chemicals absorbed less than 100 

percent. 

For six chemicals (coded with a "W' in Table 2-9), toxicity constants were utilized that have been 

withdrawn from IRIS, pending further agency review. In these cases, there may be additional uncertainty 

in the associated SFs or RfDs, based on the original or new studies that were the basis for considering a 

reevaluation of toxicological properties. If the uncertainty related to using a withdrawn toxicity constant is 

critical (i.e., found to drive a significant risk at a site), then additional information be can obtained on the 

exact reasons for withdrawal from the EPA Environmental Criteria and Assessment Office (ECAO), 

Cincinnati, Ohio. 

2.4.5.8 Risk Characterization Uncertainty 

From a toxicological standpoint, it is not strictly correct to add HQs for a total HI, because RfDs are based 

on effects to various target organs. However, if the HI is less than 1 .O, this demonstrates that, even when 

this conservative calculation is performed, the noncarcinogenic HI does not indicate a hazard for a 

particular exposure pathway. This is a conservative approach that will generally overestimate the HI for a 

particular pathway. To reduce the extent of overestimation when significant risks occurred at a site, a less 

conservative approach was used in the amended risk assessment wherein noncancer risks were grouped 

and summed together for only those chemicals affecting the same target orgadorgan system. One 

additional source of uncertainty in the HI approach is that these models assumed that chemicals did not 

interact synergistically (a possible underestimate of the actual risk) or antagonistically (a possible 

overestimate of the actual risk). 

2.4.5.9 IEUBK Modeling Uncertainty 

The IEUBK model accounts for the multimedia nature of lead exposure, incorporates absorption and 

pharmacokinetic information, and allows the risk manager to consider the potential distributions of 
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exposure and risk likely to occur at a site (the model goes beyond providing a single point estimate 

output). Although uncertainties are associated with blood lead modeling using the IEUBK model, these 

uncertainties are considered lower than those that conceivably would result from similar lead evaluations 

performed using a traditional toxicity slope-based approach. Important uncertainties and limitations in the 

use of the IEUBK model are as follows: 

The IEUBK model is predictive of blood lead for residential children in the range of 6 months to 7 years of 

age, which typically is considered to be a more sensitive subpopulation than adults. The model does not 

apply to adults in either residential or occupational settings. In addition, the IEUBK model does not predict 

the blood lead levels of pregnant women and does not include an exposure component based on the 

transfer of lead from the mother's blood to the fetus before birth, although a significant potential exists for 

adverse effects of prenatal lead exposure on neurobehavioral and physical development (EPA, 1994a). 

The IEUBK model uses a default of 30 percent lead absorption from soil. However, the bioavailability of 

lead from different sources may be variable due to differences in lead speciation, particle size, and mineral 

matrix and may also vary as a function of physiological parameters such as age, nutritional status, gastric 

pH, and transit time. For example, lead absorption from paint chips in soil may be different than lead 

absorption from other chemical forms. 

Blood-lead variability in the IEUBK model is characterized by a single number, the geometric standard 

deviation, which is set to a default value of 1.6. This value represents the aggregate uncertainty in all 

sources of population variability, including biological, uptake, exposure, sampling, and analytical 

components. 

Child blood-lead level predictions obtained using the IEUBK model reflect only the contributions of sources 

entered into the model and do not take into account any existing body burden that may be the result of 

prior exposures or any exposures that may have taken place at alternate locations away from the 

household or neighborhood level, such as parks or daycare centers. 

2.5 QUALITY ASSURANCEIQUALIN CONTROL RESULTS 

The objective of this section is to evaluate data quality of field quality control blanks, field duplicate 

precision, laboratory quality control analyses and precision, accuracy, representatives, comparability, and 

completeness (PARCC). 
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2.5.1 Field Quality Control Blanks 

Field quality control blanks are generally used to measure success of the program to avoid extraneous 

contamination during sample collection, storage, and transport. Possible contaminant sources within the 

field sampling process may include bottleware, sampling equipment, rinsate water, solvent vapors, and 

items (e.g., gloves) that may contact samples or sample containers. 

Field Blanks 

Field blanks were obtained to estimate incidental or accidental contamination from field sampling 

techniques and to determine if cross-contamination of samples had occurred. Field blanks were taken 

separately from each source of equipment decontamination water (potable water and bottled deionized 

water) and analyzed for TCL volatiles, semivolatiles, and pesticides1PCBs; selected explosives; TAL 

metals and cyanide; hexavalent chromium; and other miscellaneous (wet chemistry) parameters in 

accordance with NFESC guidelines. 

Trip Blanks 

Trip blanks were used to determine if contamination was introduced during sample storage and transport. 

Trip blanks were prepared in the field each morning from analyte-free water provided by the laboratory 

and preserved with hydrochloric acid (HCI) (no longer than 24 hours prior to each sampling event). Trip 

blanks remained with the sample containers in the field at all times, were returned unopened at the 

conclusion of each day's field activities, and were included in each cooler of VOC samples shipped to the 

laboratory. Trip blanks were analyzed for TCL VOCs only. 

Rinsate Blanks 

Equipment rinsate blanks were utilized to determine if contamination had been introduced through contact 

with the sampling equipment. Equipment rinsate blanks were prepared by running analyte-free water 

provided by the laboratory through sample collection equipment (bailer, split-spoon, hand auger bucket, 

etc.) after decontamination. Rinsate blanks were generated for each type of non-dedicated sampling 

equipment at a frequency of one per day per medium for each day of sampling and were analyzed every 

other day per medium. Equipment rinsate blanks were analyzed for the same suite of parameters as the 

associated environmental  sample^. 
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2.5.2 Discussion of Field Quality Control Blank Impact 

Table 2-22 summarizes the frequency and concentration of contaminants detected in each type of field 

quality control blank collected at NWS Earle, including all data used for risk assessment. In most cases, 

blank contamination occurred at very low frequencies and was restricted to concentration ranges near the 

detection or quantitation limits. During data validation, the concentrations of compounds detected in 

laboratory and field quality control blanks were compared to concentrations found in the corresponding 

environmental samples to determine potential impacts on the analytical data. Organic compound results 

from environmental samples were qualified as "non-detected" if the compound was not found at a 

concentration within five times (10 times for certain common laboratory contaminants) the concentration in 

the associated blank. lnorganics were qualified as "rejected" if the analyte was found at a concentration 

greater than the contract-required detection limit (CRDL) and at least five times greater than the 

associated field blank concentration or 10 times greater than the associated laboratory blank 

concentration. 

Methylene chloride and acetone were detected in several trip blanks and rinsate blanks at concentrations 

below or near the contract-required quantitation limit (CRQL). These compounds are common laboratory 

contaminants and were detected more frequently in laboratory blanks than in field quality control blanks. 

This caused many of the positive field quality control blank results for acetone and methylene chloride to 

be qualified as not detected due to laboratory blank contamination. The positive results in Table 2-22 

represent only those compounds remaining after data validation. Methylene chloride and acetone were 

not used in the field; therefore, laboratory sources are likely to be responsible for the sporadic detection of 

low levels of these compounds in field quality control blanks. 

2.5.3 Field Duplicate Precision 

Field duplicate pairs were analyzed in order to assess the overall precision of the sampling and analysis 

process. Field duplicate pairs consisted of two field samples of identical media sampled at the same field 

location using the same sampling process. Duplicate pairs were stored and transported together to the 

laboratory for analyses. The relative percent differences (RPDs) for the duplicate pairs were calculated 

and reported by the laboratory and evaluated by the data validator in order to quantitate any imprecision. 

In a few cases, inorganic duplicate pair results were qualified as estimated because of field duplicate 

imprecision. No qualifiers were required for organic field duplicates. In general, the majority of the field - 
duplicate results exhibited acceptable precision and there were no consistent trends to indicate improper 

sampling technique. 
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TABLE 2-22 
SUMMARY OF FIELD QUALITY CONTROL BLANK RESULTS 

NWS EARLE, COLTS NECK, NEW JERSEY 

ANALYTE I RINSATE BLANKS I TRIP BLANKS I FIELD BLANK 

I 
~ - 

I 
. - 

I I I 

Copper 
I 

I 1 16 2.9 I I I 

Metals 
Calcium 

I I I I I I 

Sodium I 1 I6 I 797 

Manganese 
Potassium 

Frequency 

216 

I I I I I I 

Vanadium I 1 16 I 35.2 1 

Maximum 
uglL 
58.4 

1 16 

216 

I I I I I I 

I I I I I I 

Zinc I 1 16 I 14.9 I I I 

Frequency 

1.7 

865 

Thallium I 1 16 I 4.2 

Maximum 

NIA 
Frequency 

I I 

Maximum 

NIA 

Volatile Organic Compounds 
Acetone 
Bromodichloromethane 

I I I I I I 
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NIA 

Chloroform 

Dibromochloromethane 
Methylene Chloride 

Semivolatile Organic Compounds 
Bis(2-ethylhexy1)phthalate 
Diethyl phthalate 
Di-N-Butylphthalate 
Di-N-Octylphthalate 

Miscellaneous Parameters 
Total Organic Carbon 

215 
115 

111 

216 
1 16 

1 16 

1 16 

216 

92.0 

uglL 
4.0 
3.0 

uglL 
4.0 
2.0 

3.0 
1 0  

mglL 
1 .O 

111 
111 

NIA 

NIA 

uglL 
5.0 

21 .O 

111 

1 11 

- -  

4 0 

3 0 

NIA 

NIA 



Two field duplicates for VOCs, four for SVOCs, three for pesticides, three for PCBs, three for metals, and 

three field duplicates for miscellaneous parameters were collected and submitted for laboratory analysis. 

2.5.4 Laboratow Quality Control Analyses 

Laboratory quality control samples were analyzed as required by each specific analytical protocol and 

NFESC requirements. Quality control data from organic analyses included laboratory blank results, 

surrogate, matrix spike, and matrix spike duplicate recoveries, internal standard recoveries, initial 

calibration relative standard deviations and minimum response factors, continuing calibration percent 

differences and response factors, laboratory control spikes, mass spectral tuning ratios, clean-up column 

recoveries, pesticide performance evaluation recoveries, pesticide analyte degradation percentages, and 

compound identification criteria (mass ratios, retention time windows, and two-column percent 

differences). In general, the frequency of analytical problems in each of these areas was very low and 

indicated overall acceptable method performance for each type of analysis. Organic analysis laboratory 

blanks revealed limited contamination, with low concentrations (near or below the CRQL) of common 

laboratory contaminants such as methylene chloride, acetone. Analytical results were qualified as 

estimated for a limited number of results based upon calibration relative standard deviations or percent 

differences and internal standard, matrix spike, or surrogate recoveries. 

Quality control data from inorganic analyses included laboratory blank results, matrix spike recoveries, 

laboratory duplicate RPDs, serial dilution percent differences, initial calibration, continuing calibration, and 

CRDL standard percent accuracies, laboratory control sample recoveries, and interference check 

standard accuracies. The frequency of analytical problems in each of these areas was low and indicated 

overall acceptable method performance for each type of analysis. Inorganic analysis laboratory blanks 

revealed low frequencies of contamination generally restricted to concentrations below the CRDL, which 

do not require qualification based on Region I1 guidelines. Several serial dilution results exceeded 

maximum percent difference criteria and resulted in the qualification of data as estimated or rejected. 

These problems are typically attributed to sample matrix interference effects caused by high background 

levels of other minerals in the sample. A few results were qualified as estimated or rejected because of 

CRDL standard recoveries above or below Region I1 control limits. Very few problems occurred in other 

areas. 

Miscellaneous parameters quality control data were acceptable in most sample delivery groups. A limited 

number of results were qualified as estimated or rejected due to out-of-control matrix spike recoveries 

orlaboratory duplicate RPDs. 
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2.5.5 Field Analvtical Methods and Quality Control 

Groundwater samples were collected using the direct-push sampling techniques by Tracer Research 

Corporation in October and December 1996 and analyzed using a gas chromatograph (GC) located in an on- 

site mobile laboratory. Twenty ml of each groundwatersample was placed in a 40 ml VOC vial, leaving a 20 

ml headspace. After vigorous shaking, samples were allowed to settle for 2 minutes to ensure that air and 

water concentrations reached stable equilibrium. Up to 500 p1 of headspace (or a smaller volume, if a 

sample was heavily contaminated) was withdrawn via syringe and injected onto a temperature-programmed 

GC column. Benzene, toluene, ethylbenzene, and xylenes (BTEX) were analyzed on a GC equipped with a 

flame ionization detector (FID). Samples were also analyzed for chlorinated VOCs (TCE, PCE, breakdown 

products, and selected solvents) using a second injection onto a GC coupled to an electron capture detector 

(ECD). Detection limits for the field analyses were generally in the low parts-per-billion (ppb) range for BTEX 

constituentsand in the low parts-per-trillion(ppt) range for tri- or tetra-chlorinatedVOCs. The field ECD was 

more sensitive (had lower detection limits) than the gas chromatograph/massspectrometer(GC/MS) used by 

the fixed-base laboratory. 

The field analysis methods were required to meet New Jersey Data Quality Level 2 requirements. The field 

laboratory's quality assurance/quality control (QAIQC) program included an initial calibration with aqueous 

headspace standards which averaged the response of three standards at similar concentrations, continuing 

calibration standards at the beginning of each day and after every 5 samples, and replicate injections for 

each set of 10 samples or once per day. Laboratory water headspace blanks were analyzed with each initial 

calibration, ambient air samples were run twice per day or once per site, and system air blanks were 

analyzed once per day. Equipment rinsate blanks and field blanks were also analyzed. 

The mobile laboratory utilized a method detection limit approach which reports detection limits that are 

considered optimum or "best case" values. Method detection limits were calculated from background noise 

levels and were not verified by actual standards run at levels near the lowest reported limits. Initial 

calibrations met laboratory standard operating procedure (SOP) precision criteria (percent relative standard 

deviation) and subsequent calibration checks met criteria for instrument drift (percent difference). However, 

the SOP did not require a true calibration curve using multiple concentrations. Instead, calibration linearity 

was controlled and verified by performing multiple dilutions on all samples exhibiting concentrations greater 

than 10 times the calibration level. In at least one instance, non-linearity was indicated by diluted sample 

results that disagreed with the undiluted sample results by more than a factor of three. Despite these 

limitations, field analytical results are regarded as usable for risk assessment. However, the uncertainties 
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discussed earlier qualify the accuracy of chlorinated VOC results, particularly for values in the ppb range 

rather than ppt range. 

Method blanks were compliant with the laboratory SOP and revealed only occasional contamination at sub- 

ppb levels for chlorinated VOCs. The equipment rinsate blank (designated IB) was inadvertently analyzed 

immediately following a 9000-ppb sample and exhibited false positives from residual traces of chlorinated 

VOCs remaining in the instrument. Based on the order of sample injections and dilutions, this problem did 

not occur during the reporting of results for most environmental samples. The only sample result qualified 

due to this type of carryover was TCE in 26HP03-24. All laboratory duplicate sample analyses exhibited 

acceptable precision. The laboratory SOP did not require surrogate compounds and matrix spikes; however 

such QC tests are considered on a case-by-case basis and are not always required for New Jersey Data 

Quality Level 2 methods. 

2.5.6 Field Analvtical Data Comparability 

The method accuracy and data comparability of mobile laboratory results from the October and December, 

1996 sampling event was determined by collecting a total of 17 replicate (split) groundwater samples for 

confirmation analysis by an off-site laboratory. Field laboratory results were qualitatively and quantitatively 

compared to confirmation laboratory results to determine inter-method comparability and relative bias. Two 

compounds, 1,2-dichloroetheneand trichloroethene, were frequently detected and could therefore be used 

for a quantitative comparison of data. Most compounds detected by the confirmation laboratory were 

generally detected by the mobile laboratory, but the converse was not true due to the lower detection limits of 

the field laboratory. 

For 1,2-dichloroethene, positive results occurred in four out of 17 replicate samples analyzed by both 

laboratories. A linear regression of the field analysis results (as the dependent variable) against the 

confirmation laboratory results (independent variable) was performed and is presented in Figure 2-2. The 

linear regression was weighted to minimize relative error; i.e., so that minor deviations from the fitted line at 

high concentration data points are treated equally to similar percent deviations at very low concentrations. As 

demonstrated by the 0.948 correlation coefficient, the field analytical method is concluded to be in general 

agreement with confirmation laboratory results. No significant bias is indicated by the 0.91 slope of the fitted 

regression line. The lack of detection of 1,2-dichloroethene in sample 13HP01-45 may be related to the field 

ECD's reduced detection sensitivity for VOCs with only two chlorine atoms. Trichloroethene and 

tetrachloroethenehave much lower ECD detection limits and may not be affected by this problem. 

Individual results for trichloroethene from the field analysis were regressed against corresponding results 

from the confirmation analysis in the same manner. As shown in Figure 2-3, the field and confirmation 
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Sample I.D. 

26HP13-14 
26HP02-16 
26HP03-10 
13HP01-45 
26HP02-68 
26HP03-68 
13HP02-15 
13HP03-30 
26HP02-24 
26HP03-24 
26HP23-23 
26HP27-24 
26HP23-15 
26HP25-21 
13HP07-15 
13HP06-28 
13HP05-48 

X-VALUE 

1,2-DC! 
;onfirm. Lab. 

22 
23 
73 
14 

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

Y-Predicted 

X-Predicted Y-VALUE 
252 220.0 

Figure 2-2 
NWS Earle, Colts Neck, New Jersey 

1,2-Dichloroethene Field Analysis vs. Confirmation Laboratory Results 

UGlL 
MobiieLab. 

7 
22 
48 
2 U 

0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.4 U 
0.4 U 
9 U 
12 U 
19 U 
19 U 

0.03 U 
0.0024 U 
0.004 U 

22 constant (B) 1 :: 1 48 1 -8.9929 
Correlation coefficient: 0.9481 

X - RANGElY - RANGE Y = MX + B Regression Output: 

Root mean square relative % error 25.4% 
Weighted Linear Regression 

22 I 7 

1/XL2 weight for minimum relative % error 
No. of Observations 4 
Degrees of Freedom 2 

Slope (M) 0.9101 

1,P-Dichloroethene Sample Results Correlation 
Field Analysis vs. Confirmation Lab. Results, UGlL 



sample I.D. 

13HP01-45 
26HP02-16 
26HP03-10 
26HP13-14 
13HP02-15 
13HP03-30 
26HP03-24 
26HP23-23 
26HP23-15 
26HP25-2 1 
26HP27-24 
26HP02-68 
26HP03-68 
26HP02-24 
13HP07-15 
13HP06-28 
l3HPO5-48 

rRlCHLOROl 
Confirm. Lab. 

11 
78 
17 
59 

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

X-VALUE Y-Predicted 
10 " 14.1 
50 31.4 

X-Predicted Y-VALUE 
486 220.0 

Figure 2-3 
NWS Earle, Colts Neck, New Jersey 

Trichloroethene Field Analysis vs. Confirmation Laboratory Results 

HENE, UGlL 
Mobile Lab. 

11 
12 
26 
47 

0.004 U 
0.01 U 
0.1 N 
0.1 U 
0.2 U 
0.2 U 
0.2 u 
0.3 
0.3 
1 

0.01 U 
0.0007 U 
0.001 U 

Trichloroethene Sample Results Correlation 
Field Analysis vs. Confirmation Lab. Results, UGlL 

Y = MX + B Regression Output: 
Slope (M) 0.4323 

X - RANGE 
11 
78 
17 
59 

Y - RANGE 
11 

Weighted Linear Regression 
1/XA2 weight for minimum relative % error 
No. of Observations 4 
Degrees of Freedom 2 

12 
26 
47 

constant (B) 9.7518 
Correlation Coefficient: 0.1 906 
Root mean square relative % error: 38.0% 



results exhibited a 38 percent root mean square relative error, which indicates that the mobile laboratory 

results are in fair agreement. In the case of trichloroethene, a lower correlation coefficient was achieved 

(0.19) and the slope of the I l e  (0.43) would suggest a possible low bias. However, the direction of bias 

inferred from only four positii, ,? data points may be attributable to random, rather than systematic variations. 

The observed bias may be entirely attributable to one outlier point, sample 26HP02-16, which appears to 

exhibit a low bias in the mobile laboratory analysis. However, no systematic error was found that would 

explain this discrepancy, and it is not possible to conduct outlier testing to remove one point from a limited set 

of only four points. A single observed outlier for trichloroethene should not form the basis for a rejection of 

mobile laboratory performance. Therefore, the hypothesis that the field method has acceptable accuracy 

cannot be rejected. 

In conclusion, the adherence to a field analytical QAIQC program and the successful verification of the 

comparability of data for 1,2-dichloroethene indicate that the field analytical data are usable for risk 

assessment and for delineation of contamination at this site. In addition, since the mobile laboratory 

detection limits for TCE and PCE are much lower than the fixed-base laboratory, data are also usable to 

determine clean areas for these compounds, even given some degree of uncertainty in the mobile laboratory 

detection limits. 

2.5.7 Parameters 

The quality of the data set is measured by certain characteristics of the data, namely the precision, 

accuracy, representativeness, comparability, and completeness (PARCC) parameters. Precision and 

accuracy are expressed quantitatively, and the others are expressed qualitatively. 

Precision 

Precision characterizes the amount of variability and bias inherent in a data set. Precision describes the 

reproducibility of measurements of the same parameter for a sample under the same or similar conditions. 

Precision is expressed as a range (the difference between two measurements of the same parameter) or 

as an RPD (the range relative to the mean, expressed as a percent). Precision is measured 

quantitatively. Range and RPD values are calculated as follows: 

Range = OR - DR 

CTO 231 



where: OR = original sample result 

DR = duplicate sample result 

The internal laboratory control lim'its for precision are three times the standard deviation of a series of RPD 

or range values. RPD values are also calculated for field duplicates and are compared to the control limits 

as a QA check. Data validation field duplicate control limits and actions required as a result of 

exceedances are discussed in Section 2.5.3. 

Accuracy 

Accuracy is the comparison between experimental and known or calculated values expressed as a 

percent recovery (%R). Percent recoveries are derived from analysis of standards spiked into deionized 

water (standard recovery) or into actual samples (matrix spike or surrogate spike. recovery). Recovery is 

calculated as follows: 

For a surrogate spike or laboratory control spike or standard 

where: E = experimental result 

T = true value (theoretical result) 

For a sample matrix spike 

%R = (SSR - SR) 1 SA x 100% 

where: SSR = sample spike result 

SR = sample result (unspiked) 

SA = spike concentration added 

and 

SA = (spike aliquot)(spike concentration)/(sample aliquot + spike aliquot) 

Internal laboratory control limits for accuracy are set at the mean plus or minus three times the standard 

deviation of a series of %R values. Organic %R values are set at the mean plus or minus two times the 

standard deviation. Accuracy for aqueous and solid samples was evaluated by use of surrogate and 

matrix spikes at the CLP-required frequencies. CLP acceptance criteria and corrective actions were 
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applied. Out-of-criteria results were reviewed in accordance with EPA Region II data validation guidelines 

to determine the need for qualification or rejection. 

Representativeness 

All data obtained should be representative of actual conditions at the sampling location. The work plan 

was designed so that the samples taken present an accurate representation of actual site conditions. The 

rationale discussed in the work plan were designed to ensure this. All sampling activities conformed to the 

protocols given in Section 4.0 of the work plan. The use of CLP analytical protocols and data deliverables 

ensured that analytical procedures were consistently performed to generate results that are considered 

representative. 

The use of low-flow dedicated sampling pumps in conjunction with monitoring of turbidity and other 

parameters ensured that monitoring well data were as representative of the formation as possible. 

Despite efforts such as installation of dedicated low-flow bladder pumps and adherence to the EPA low- 

flow sampling procedure, at some wells, low turbidity samples could not be collected. Where use of the 

EPA Region I1 low-flow purge method did not result in stabilized turbidity readings, filtered results were 

obtained from the same location. Filtered and unfiltered metals results were then compared to achieve a 

more accurate perspective of contaminant fate and transport. 

Comparability 

Comparability is achieved by using standardized sampling and analysis methods and data reporting 

procedures. The use of standard analytical procedures and sample collection techniques maximized the 

comparability of new data. Additionally, consideration was given to field environmental conditions that 

could influence analytical results. 

Completeness 

Completeness is a measure of the amount of valid data obtained from the measurement program, 

compared to the total amount collected. For relatively clean, homogeneous matrices, 100 percent 

completeness is expected. However, as matrix complexity and heterogeneity increase, completeness 

may decrease. Where analysis is precluded or where DQOs are compromised, effects on the overall 

investigation must be considered. Whether any particular sample is critical to the investigation is 
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evaluated in terms of the sample location, the parameter in question, the intended data use, and the risk 

associated with the error. 

Critical data points were not evaluated until all the analytical results were evaluated. If in the evaluation of 

results it becomes apparent that the data for a specific medium are of insufficient quality (for example, 

completeness less than 95 percent), either with respect to the number of samples or an individual 

analysis, resampling of the deficient data point(s) may be necessary. The site- and medium-specific 

completeness percentages are summarized in Table 2-23. These data represent all investigation results 

used in this risk assessment. 

The overall percentages of rejected data points in Table 2-23 were generally low and within acceptable 

ranges. Most of the rejected data were attributed to sample matrix effects in either pesticides or metals 

analysis. Imprecision between dual-column pesticide results (greater than the 90 RPD allowed by Region 

II protocol) occurred in the analysis of some soil samples. This problem occurs when a variety of 

compounds remain in the pesticide sample extract (despite proper analytical clean-up efforts) and 

interferences graphically overlap or obscure the measurement region assigned to a particular pesticide. 

Rejected pesticide results are considered unreliable and may be biased low or biased high or may be 

false positives. 

The other main cause of data rejection was imprecision in serial dilutions for metals. This problem occurs 

when very high levels of common minerals or certain anions remain in the sample after digestion and the 

measurement signal for a given metal is suppressed or biased. In such cases, a one-to-five dilution of the 

sample can yield a response that differs from the predicted value (one-fifth of the original result). Serial 

dilution results that disagreed from the expected results by more than 90 percent difference were 

considered unreliable and were rejected according to Region II protocol. Depending upon whether the 

sample concentration is close to the detection limit, this may be interpreted as indicating that the metal in 

question is present but the reported value is associated with poor accuracy. 

2.5.8 Summary of the Data Validation Process 

The preceding discussion of field quality control blanks, field duplicate precision, laboratory quality control 

analyses, and PARCC parameters was based upon the findings from a comprehensive validation of all 

NWS Earle sample data packages following the protocols of EPA Region II and the National Functional 

Guidelines. An overview of the data validation process is presented as follows: 

CTO 231 



Table 2-23 
Summary of Rejected Data 

CTO 231, NWS Earle 

aroundwater Samplas Surfaca Watar Samples Aquaous Waste Samplas Subsurface Soil Samples Surface Soil Samples Sediment Samples 

Slte No. of Total Percent No. of Total Percent No. of Total Percent 

Number Rejected No. of Rajected Rejected No. of Rejactad Rejected No. of Rejected 

Results Rasults Data Results Results Data Results Rasults Data 

03 1 624 0.160 
06 1 676 0.148 36 625 5.760 

No. of I Total 
Rejected No. of 
Results Results -I- 

Percent No. of Total Percent No. of Total Percent 
Rejected Rejected No. of Rejected Rejected No. of Rejected 

Data Results Results Data Results Results Data 

5 351 1.425 12 492 2.439 

NOTE: Thls tabla lncludas only andytlcal data generated for use In RllFS declslon making (unvelldated hydropunch screening samples were excluded). 
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Each data package is validated using the EPA Region II checklist review procedure. A 

separate checklist is used for each sample delivery group (SDG) package and for each 

type of data (TCL organics, TAL inorganics, or miscellaneous parameters). Before 

beginning the review of a particular package, laboratory deliverables are first examined 

for completeness by comparison with field chain of custody (COC) records. 

The organic checklist is divided into sections for volatiles, semivolatiles, and 

pesticidesIPCBs. Within each section, the reviewer evaluates adherence to sample 

holding times and preservation requirements; system monitoring compound and surrogate 

recoveries; matrix spike recoveries; method blank and field quality control blank 

contamination; instrument performance checks such as mass spectral tuning ratios and 

gas chromatographic (GC) performance evaluation mixture degradation; target compound 

results (Form I, chromatograms, mass spectral identification criteria, retention time 

matching against standards, and instrument quantitation list calculations); tentatively 

identified compound results; compound quantitation limits; initial calibration data 

(minimum response factors and relative standard deviation); continuing calibration data 

(minimum response factors and percent differences); internal standard area recoveries 

and retention time control; field duplicate precision; pesticide analytical sequence 

verification, and pesticide cleanup efficiency recoveries. 

The inorganic checklist is divided into sections for COC forms and laboratory cover page; 

comparison of sample results (Form Is) to raw data; evaluation of preparation logs and 

measurement readout records for each type of analysis; holding times and sample 

preservation; calibration (initial calibration verification and continuing calibration 

recoveries); laboratory initial calibration blank, continuing calibration blank, and 

preparation blank contamination; inductively coupled plasma (ICP) interference check 

sample recoveries; matrix spike recoveries; laboratory control sample recoveries; 

laboratory and field duplicate precision; laboratory control sample recoveries; ICP serial 

dilution accuracy; furnace atomic absorption post digestion spike recoveries, duplicate 

burn precision, and standard addition linearity; comparison of dissolved versus total 

analyses; field quality control blank contamination; verification of instrumental parameters 

(instrument detection limits, linear ranges, and ICP interelement correction factors); and 

percent solids of sediments. 

After completion of the data review and checklist, the data validator completes and signs 

an attached data assessment summary, which contains a summary of quality control 
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deficiencies and the corresponding sample results affected. The completed validation 

report consists of qualified analytical results with attached qualifier code definitions, Form 

I results as reported by the laboratory, a Region II data validation checklist and data 

assessment summary, and photocopies of field COC forms, laboratory narrative, and 

deficient quality control results from the laboratory data package. After completion of the 

data review, all data validation reports are reviewed and approved by a senior validation 

chemist. 

2.6 ECOLOGICAL RISK ASSESSMENT APPROACH 

Screening-level ecological risk assessments (ERAs) were performed for all sites investigated as part of 

recent RI activities on NWS Earle, as well as for all watersheds investigated in that study (B&R 

Environmental, 1996). Ecological risks at most RI sites and in most watersheds on the installation were 

determined to be low or negligible, and hence, no further study or remediation based on potential 

ecological risks appeared to be warranted. However, significant potential ecological risks from 

contaminants related to Site 3 (Mainside) and Sites 6 and 17 (Waterfront) were determined to be possible 

based on elevated concentrations of several contaminants in aquatic habitats near those sites and 

exceedences of ecological screening levels. As a result, further ecological study at those sites was 

recommended as part of additional RI sampling activities on the installation (B&R Environmental, 1996). 

The focus of additional sampling at Sites 12, 13, 16, and 26 was limited to subsurface soil and 

groundwater, and therefore, additional ecological investigation is not appropriate at those sites. This 

section summarizes the methods that will be used to assess potential ecological risks at Sites 3, 6, and 17 

as part of RI Addendum sampling activities, and the objectives of these investigations. 

The methods used as part of the RI Addendum ERAS are described in detail in the 1996 RI report (B&R 

Environmental, 1996). Thus, a detailed discussion of the approach that was taken will not be included in 

this report. The approach that was followed is the one recommended by most recent EPA guidance for 

conducting ERAs (Wentsel et al., 1996; EPA, 1994, 1992). In general, the approach consists of four steps: 

problem formulation, ecological effects assessment, exposure assessment, and risk characterization. 

Since most of the text for these steps is explained in detail in the RI report and below, they will be 

combined into background, results, and summary and conclusion sections for each site. The approach 

used in this assessment is consistent with that used in the RI report. However, additional site-specific 

parameters and information were used in this assessment in a more focused effort to assess potential 
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ecological risks at Sites 3, 6, and 17. In addition, the ERAs for Sites 3, 6, and 17 build on and incorporate 

the data generated during 1993 RIIFS investigations at Site 3 (Weston, 1993a) and 1993 SI investigations 

at Sites 6 and 17 (Weston, 1993b), as well as the screening-level ERAs conducted at these sites as part 

of recent RI activities (B&R Environmental, 1996). An overview of the site-specific approach and 

objectives of the RI Addendum ERAs, mainly the more focused aspects relative to the RI ERAs, is 

provided below. 

2.6.2 Problem Formulation 

The problem formulation phase of this assessment follows the problem formulation methodology 

discussed in the RI report (B&R Environmental, 1996), with two exceptions. First of all, the assessment 

and measurement endpoints were re-evaluated to ensure that the proper focus and objectives for each 

site were investigated. Assessment endpoints are ecological attributes that are defined as "explicit 

expressions of the environmental value that is to be protected" (EPA, 1992). The determination of 

appropriate assessment endpoints allows the risk assessor to address the issue of the ecological 

significance of a given site (EPA, 1996a). In the original RI, the assessment endpoint selected for all RI 

sites was the maintenance of receptor populations that inhabit NWS Earle. 

The ecological risk assessment for Site 3 performed as part of the RI determined that potential ecological 

risks were confined to the wetlands southeast of the landfill. Given the relatively small size of Site 3 and 

the nearby impacted wetlands, receptor population-level effects are unlikely. Nonetheless, the sensitive 

nature of the wetlands and the semi-aquatic organisms that inhabit them requires that they be adequately 

protected. As a result, the protection of species inhabiting the wetlands was chosen as a more focused 

assessment endpoint for Site 3. 

Sites 6 and 17 are located near each other at the waterfront area adjacent to an extensive tidal marsh, 

and as discussed in further detail below, were investigated together. Given the large size of the landfills 

and length of the landfill toes at the edge of the marsh, potential population effects on saltmarsh 

organisms is possible from landfill-related contaminant inputs. Hence, the maintenance of receptor 

populations in the marsh was chosen as the assessment endpoint for Sites 6 and 17. 

It was not necessary to alter the initial measurement endpoints chosen as part of the RI, which were the 

contaminant concentrations likely to result in adverse effects on individuals. These endpoints still relate 

to, and serve as surrogates for, the more focused assessment endpoints chosen for Sites 3, 6, and 17. 
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The conceptual model  was also refined to reflect the new focus of the assessment. The conceptual model 

is designed to identify potentially exposed receptor populations and applicable exposure routes based on 

the physical nature o f  the sites investigated and surrounding areas. Contaminant migration pathways were 

similar for Sites 3, 6, and 17. Also, the inclusion of only Sites 3, 6, and 17 in this assessment resulted in 

the presence of only aquatic and semi-aquatic exposure routes (i.e., no surface soil-related exposure 

routes). As a result of these similarities, the refined conceptual model for all three sites was combined for 

this assessment (Figure 2-41. 

2.6.3 Ecological Effects Evaluation 

Ecological screening levels, or ecotox thresholds (ETs; EPA, 1996b), were used in this assessment to 

compare to exposure point concentrations of contaminants in various media for Sites 3, 6, and 17. 

However, unlike the RI, site-specific ET values were calculated for this assessment, when possible. For 

surface water at the Waterfront (Sites 6 and 17), site-specific surface water ET values were calculated for 

several metals using site-specific water hardness data collected for this study. Although the marsh is 

considered a saltmarsh, salinity values were low enough to require freshwater ETs. Salinities for Site 6 

and 17 averaged 6.2 and 2.4 percent, respectively. As defined in 40 CFR 131, saltwater criteria are 

applicable for water bodies only with salinities greater than 10 percent. Site-specific ET values for 

cadmium, copper, chromium, lead, and nickel in Site 6 and 17 surface water were calculated using the 

following formula, from EPA (1996b). 

where: 

m = slope 

b = intercept 

In (hardness) = natural log of the water hardness (mg CaCO,/L) 

CF = conversion factor, ratio of total recoverable to dissolved metal concentration 

For Site 6, hardness averaged 813 mgIL. Therefore a value of 400 mg/L was used in the calculations, as 

recommended by EPA (1996b) when hardness exceeds 400 mg/L. The slightly brackish nature of the 

water in the marsh near Site 6 most likely accounts for the relatively high hardness values. For Site 17, 

the average hardness value was 261 mg/L. Surface water ET values for other metals and organics were 

obtained from the sources listed in the RI report (BBR Environmental, 1996). Surface water ET values 

used in this assessment are presented in Tables 2-24 and 2-25. Surface water samples for Site 3 were 

not collected due to the ephemeral nature of the water in the wetlands adjacent to the site. 
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TABLE 2-24 
SURFACE WATER ECOTOX THRESHOLDS - SITE 6 

NWS EARLE, COLTS NECK, NEW JERSEY 

Contaminant of Concern 

Aluminum 

Antimony 

Arsenic 

Ecotox Threshold (uglL) 

87 

160 

Barium 

Source 

Ambient Water Quality Criterion (USEPA, 1991) 

USEPA Region IV screening value (USEPA, 1995) 

190 

Beryllium 

Ambient Water Quality Criterion (USEPA, 1996b) 

3.9 

Cobalt 

Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 

5.1 

I I 

Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 

3 

Copper 

Iron 

CTO 231 

Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 

37.11 I Site-specific value using 400 mglL site-specific hardness 

Lead 

1000 Ambient Water Quality Criterion (USEPA, 1996b) 

14.7 Site-specific value using 400 mglL site-specific hardness 



TABLE 2-24 
SURFACE WATER ECOTOX THRESHOLDS - SITE 6 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 2 

11 Contaminant of Concern I Ecotox Threshold (uglL) I Source 

Manganese 

Mercury 

80 

1 

Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 

1.3 

Selenium 

Ambient Water Quality Criterion for inorganic mercury (USEPA, 1996b) 

Nickel 

I Silver 0.012 

5 

USEPA Region IV screening value (USEPA, 1995) 

I 

CTO 231 

507.9 

Ambient Water Quality Criterion (USEPA, 1996b) 

I 

Site-specific value using 400 mg/L site-specific hardness 

USEPA Region IV screening value (USEPA, 1995) Thallium 

Vanadium 

4 

19 Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 



TABLE 2-25 
SURFACE WATER ECOTOX THRESHOLDS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

Contaminant of Concern ( Ecotox Threshold (uglL) I Source 

Aluminum 

Barium 

87 

Cobalt 

Ambient Water Quality Criterion (USEPA, 1991) 

3.9 

Copper 

Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 

3 Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 

25.8 

Ambient Water Quality Criterion (USEPA, 1996b) 
I 

Lead 

Site-specific value using 261 mglL site-specific hardness 

l ron 

Manganese 

1000 

8.54 

Nickel 

Site-specific value using 261 mg1L site-specific hardness 

80 

I 

CTO 231 

Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 

507.9 

Thallium 

Site-specific value using 261 mglL site-specific hardness 

Ambient Water Quality Criterion (USEPA, 1991) Selenium 5 

4 USEPA Region IV screening value (USEPA, 1995) 



TABLE 2-25 
SURFACE WATER ECOTOX THRESHOLDS - SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 2 

(1 Contaminant of Concern I Ecotox Threshold (uglL) I Source 

Vanadium 

11 Organic (uglL) 
I I 

Zinc 

19 

CTO 231 

Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 

235.6 

Bis(2-ethylhexy1)phthalate 

Site-specific value using 261 mg/L site-specific hardness 

32 Ambient Water Quality Criterion, Tier II (USEPA, 1996b) 



site-specific sediment quality criteria (ETs) were calculated for this study for non-polar organic 

contaminants using equilibrium partitioning (EqP), as recommended by EPA (1996b). EqP uses the 

octanollwater partitioning coefficient ( b W )  to determine the sediment partitioning coefficient of a 

contaminant (&), using the following formula (Di Toro, 1985): 

The K, value is then multiplied by the sorption capacity of the sediment using the site-specific fraction of 

organic carbon (f,,). Finally, an appropriate water quality criterion, such as an AWQC, is multiplied by &, 
and f,, resulting in the following equation to generate site-specific sediment quality criteria (ETs): 

AWQCSediment ETs for non-polar organics were calculated in this manner for Sites 3, 6, and 17. 

Average organic carbon concentrations from RI Addendum sediment samples of 6.4%, 2.05%, and 3.91% 

were used for Sites 3, 6, and 17, respectively. ET values for metals and other organics were gathered 

from the sources identified in the RI report (B&R Environmental, 1996). For the most part, values were 

gathered from the Ontario Ministry of the Environment (OME, 1992) for Site 3 sediments, since these 

values were developed primarily for freshwater. Since the marsh at the Waterfront is an estuarine system, 

NOAA sediment values, Effects Range (ER) values, were primarily used at Sites 6 and 17, since they 

were developed mainly for estuarine sediments. Sediment ET values used in this assessment are 

presented in Tables 2-26 through 2-28. 

2.6.4 Ex~osure Assessment 

Data used to obtain exposure point contaminant concentrations were those generated during RI 

Addendum sampling activities at Sites 3, 6, and 17. In addition, data from 1993 SI (Weston, 1993b), 1993 

RllFS (Weston, 1993a), and 1995 RI sampling activities were used qualitatively (B&R Environmental), 

where applicable. Background data from RI Addendum sampling activities near the Waterfront were used 

for Sites 6 and 17. Background data from RI addendum sampling and 1995 RI sampling were also utilized 

qualitatively in this assessment. In addition, RI Addendum surface soil samples taken at the landfill toe at 

Site 3 were assessed qualitatively. For conservatism, when a positive detection was present for at least 

one sample of given type at each site, one-half the detection limit was used for non-detects when average 

concentrations were calculated. 

2.6.5 Risk Characterization 

Methods used for risk characterization in this assessment were those used in the RI (B&R Environmental, 

1996). Comparisons of maximum and average exposure point concentrations to ecological screening 
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TABLE 2-26 
SEDIMENT ECOTOX THRESHOLDS - SITE 3 
NWS EARLE, COLTS NECK, NEW JERSEY 

lnorganics (mglkg) 

Contaminant of Concern 

l l~rsenic 
I I 

6 I Lowest Effects Level from Ontario Ministry of the Environment (OME, 1992) 

Ecotox 
Threshold 

Aluminum 

Source 

N A 

Barium 

Beryllium 

Cadmium 

Chromium 

CTO 231 

20 

Cobalt 

Copper 

Lead 

Manganese 

USEPA Region V sediment classification for non-polluted sediments (WADOE, 1991) 

NA 

0.6 

26 

Lowest Effects Level (LEL) from Ontario Ministry of the Environment (OME, 1992) 

Lowest Effects Level (LEL) from Ontario Ministry of the Environment (OME, 1992) 

N A 

16 

3 1 

460 

Lowest Effects Level (LEL) from Ontario Ministry of the Environment (OME, 1992) 

Lowest Effects Level (LEL) from Ontario Ministry of the Environment (OME, 1992) 

Lowest Effects Level (LEL) from Ontario Ministry of the Environment (OME, 1992) 



TABLE 2-26 
SEDIMENT ECOTOX THRESHOLDS - SITE 3 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 3 

1 silver 
1 I 

1 I Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

Source Contaminant of Concern 

1 
Ecotox 

Threshold 

11 Benzo(a)anthracene 
I I 

553 1 Site-specific value derived from Secondary Chronic Value (SCV) (ORNL. 1996) 

Nickel 

Zinc 

Organics (uglkg) 

Benzo(a)pyrene 

11 ~enzo(b)fluoranthene 
I I 

I 665 1 USEPA Region IV value for high molecular weight PAHs (USEPA, 1995) 

11 ~enzo(k)fluoranthene 
I I 

665 I USEPA Region IV value for high molecular weight PAHs (USEPA. 1995) 

16 

120 

677 

ll~hrysene 
I I 

384 1 Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

Lowest Effects Level (LEL) from Ontario Ministry of the Environment (OME, 1992) 

Lowest Effects Level (LEL) from Ontario Ministry of the Environment (OME, 1992) 

Site-specific value derived from AWQC (USEPA, 1996b) 

11 ~luoranthene 
I I 

1 90,005 1 Site-specific value derived from AWQC (USEPA, 1996b) 

CTO 231 

Phenanthrene 9770 Site-specific value derived from AWQC (USEPA, 1996b) 



TABLE 2-26 
SEDIMENT ECOTOX THRESHOLDS - SITE 3 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 3 

11 Contaminant of Concern I Ecotox I Source 

Y 1 Threshold I Y 11 py rene 
I I 

665 1 Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

CTO 231 

I 
I ~ ~ , ~ ' - D D T  

I I 

4024 1 Site-specific value derived from AWQC (USEPA. l996b) I 



TABLE 2-27 
SEDIMENT ECOTOX THRESHOLDS - SITE 6 
NWS EARLE, COLTS NECK, NEW JERSEY 

lllnorganics (mglkg) I1 

Source Contaminant of Concern 

l l ~ n t i m o n ~  12 USEPA Region IV screening value (USEPA, 1995) II 

Ecotox 
Threshold 

Aluminum NA 

Arsenic 8.2 

I 1 ~ a r i u m  
I I 

Beryllium 

Chromium 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

20 

Cobalt 

Copper 

USEPA Region V sediment classification for non-polluted sediments (WADOE, 1991) 

N A 

81 

11 Lead 
I I 

46.7 I Effects Range-Low (ER-L) value from NOAA (Long et al.. 1995) 

CTO 231 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

NA 

34 

I 
Manganese 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

460 Lowest Effects Level (LEL) from Ontario Ministry of the Environment (OME, 1992) 



TABLE 2-27 
SEDIMENT ECOTOX THRESHOLDS - SITE 6 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 4 

Contaminant of Concern 

Nickel 

Silver 

Thallium 

Vanadium 

[organics (uglkg) 

Ecotox 
Threshold 

l - ~ i n c  

l l~cenapth~lene I 4722 Site-specific value derived from AWQC (USEPA, 1996b) 
I 

Source 

20.9 

1 

N A 

NA 

1 Anthracene 
I I 

43 I Site-specific value derived from Lowest Chronic Value (LCV) (ORNL, 1996) 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

150 Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

CTO 231 

Benzo(a)pyrene 217 Site-specific value derived from AWQC (USEPA, 1996b) 



TABLE 2-27 
SEDIMENT ECOTOX THRESHOLDS - SITE 6 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 4 

Source Contaminant of Concern 

Benzo(a)anthracene 

Ecotox 
Threshold 

Benzo(b)fluoranthene 

181 

1 

Site-specific value derived from Secondary Chronic Value (SCV) (ORNL, 1996) 

665 

17~enzo(g,h,i)perylene 

I~uty lben~~1,~htha late I 11,000 I USEPA Sediment Quality Benchmark from EqP (USEPA, 1996) 

USEPA Region IV value for high molecular weight PAHs (USEPA, 1995) 

Benzo(k)fluoranthene 

I 
1 ~hrysene 

I I 
384 I Effects Range-Low (ER-L) value from NOAA (Long et al.. 1995) 

665 

665 

USEPA Region IV value for high molecular weight PAHs (USEPA, 1995) 

Bis(2-ethylhexy1)phthalate 

USEPA Region IV value for high molecular weight PAHs (USEPA, 1995) 

Fluorene 

~~lndeno(l.2-cd)pyrene 
I I 

665 I USEPA Region IV value for high molecular weight PAHs (USEPA, 1995) 

1.06E+5 

Fluoranthene 

CTO 231 

Site-specific value derived from AWQC (USEPA, 1996b) 

1027 Site-specific value derived from AWQC (USEPA, 1996b) 

28,806 Site-specific value derived from AWQC (USEPA, 1 996b) 



TABLE 2-27 
SEDIMENT ECOTOX THRESHOLDS - SITE 6 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 4 OF 4 

Contaminant of Concern 

1 
Ecotox 

Threshold 

1 

Source 

Phenanthrene 

14.4'-DDD 

l l~ l~ha-chlordane 
I I 

7628 I Site-specific value derived from AWQC (USEPA, 1996b) 

~ y r e n e  

14.4'-DDE 

3127 

24 1 

CTO 231 

Site-specific value derived from AWQC (USEPA, 1996b) 

665 

Site-specific value derived from AWQC (USEPA, 1996b) 

1177 

Gamma-Chlordane 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

Site-specific value derived from AWQC (USEPA, 1996b) 

485 1 Site-specific value derived from AWQC (USEPA, 1996b) 



TABLE 2-28 
SEDIMENT ECOTOX THRESHOLDS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

Source Contaminant of Concern 

1 

Inorganics (mglkg) 

Ecotox 
Threshold 

Arsenic 

Antimony 

Barium 

8.2 

1 

12 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

20 

Chromium 

USEPA Region IV screening value (USEPA, 1995) 

USEPA Region V sediment classification for non-polluted sediments (WADOE, 1991) 

Cadmium 

1 

CTO 231 

81 

34 

1.2 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

Cobalt 

Effects Range-Low (ER-L) value from NOAA (Long et at., 1995) 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

NA 



TABLE 2-28 
SEDIMENT ECOTOX THRESHOLDS - SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 4 

Contaminant of Concern 

11 ~ e a d  
I 

Ecotox 
Threshold 

46.7 

Manganese 

Source 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

1) ~ e r c u r y  
I I 

11 Selenium 
I I 

I NA 

460 

0.15 

l ~ i c k e l  

11 silver I 1 I Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

Lowest Effects Level (LEL) from Ontario Ministry of the Environment (OME, 1992) 

Effects Range-Low (ER-L) value from NOAA (Long et at., 1995) 

20.9 Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

Vanadium NA 

1 

11 Benzo(a)anthracene 
I I 

346 1 Site-specific value derived from Secondary Chronic Value (SCV) (ORNL, 1996) 

Organics (uglkg) 

Benzo(a)pyrene 

zinc 

11 Benzo(k)fluoranthene 665 Site-specific value derived from AWQC (USEPA, 1996b) 

414 

Benzo(b)fluoranthene 

CTO 231 

150 

Site-specific value derived from AWQC (USEPA, 1996b) 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

665 Site-specific value derived from AWQC (USEPA, 1996b) 



TABLE 2-28 
SEDIMENT ECOTOX THRESHOLDS - SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 4 

Contaminant of Concern 

Benzo(g, h,i)perylene 

Ecotox 
Threshold 

I 

Source 

665 

Bis(2-ethylhexy1)phthalate 

Chrysene 

Site-specific value derived from AWQC (USEPA, 1996b) 

I 

2.03E+05 

384 

Fluoranthene 

Indeno(l,2-cd)pyrene 

Phenanthrene 

Pyrene 

4,4'-DDT 

4,4'-DDD 

Site-specific value derived from AWQC (USEPA, 1996b) 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

4,4'-DDE 

CTO 231 

55,000 

665 

5970 

665 

2459 

46 1 

Aroclor 1248 

Aroclor 1254 

Alpha-Chlordane 

Site-specific value derived from AWQC (USEPA, 1996b) 

Site-specific value derived from AWQC (USEPA, 19966) 

Site-specific value derived from AWQC (USEPA, 1 996b) 

Effects Range-Low (ER-L) value from NOAA (Long et al., 1995) 

Site-specific value derived from AWQC (USEPA, 1996b) 

Site-specific value derived from AWQC for DDT (USEPA, 1996) 

2246 Site-specific value derived from AWQC for DDT (USEPA, 1996) 

180 

677 

14,563 

Site-specific value derived from Secondary Chronic Value (SCV) (ORNL, 1996) 

Site-specific value derived from Secondary Chronic Value (SCV) (ORNL, 1996) 

Site-specific value derived from AWQC (USEPA, 1 996b) 



TABLE 2-28 
SEDIMENT ECOTOX THRESHOLDS - SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 4 OF 4 

Contaminant of Concern 

Endrin 

CTO 231 

Ecotox 
Threshold 

Gamma-Chlordane 

Source 

309 Site-specific value derived from AWQC (USEPA, 1996b) 

21 79 Site-specific value derived from AWQC (USEPA, 1996b) 



levels (ETs), primarily site-specific screening levels, are presented in screening tables to select COCs. No 

average concentration screening table is presented for Site 3 sediment since only two samples were 

collected. Screening tables also contain background contaminant concentrations for comparative 

purposes. Sediment screening tables present other widely accepted ET values for comparative purposes 

when site-specific values were used. Waterfront screening tables present NOAA screening-levels for 

estuarine sediments (Long et al., 1995) and Site 3 tables present OME screening levels developed 

primarily for freshwater for comparative purposes against site-specific ET values (OME, 1992). As 

mentioned above, ETs from these two sources were also used quantitatively when no site-specific values 

could be calculated. NOAA values are described in detail in the RI report. OME values presented are 

Lowest Effect Levels (LELs) and Severe Effects Levels (SELs). The LEL and SEL can be considered the 

concentration in sediments at which ecotoxic effects become apparent and the concentration that could 

potentially eliminate most benthic species, respectively (OME, 1992). These values were developed by 

plotting the co-occurenceof each contaminant in a sediment with a given benthic species to obtain a species 

screening level concentration (SSLC), which is the 90th percentile of the concentration distribution. A 

minimum of 10 SSLCs is required. The SSLCs for all species were then plotted for each contaminant. 

The fifth percentile of the SSLCs is the LEL and the 95th percentile is the SEL. Using this method, the 

OME guidelines are based on actual field observations that take into account ameliorating physical and 

chemical conditions in the field. 

2.6.6 Uncertainties 

A section describing generalized uncertainties involved in the RI ERAS that also pertain to this 

assessment is presented in the RI report (B&R Environmental, 1996). However, site-specific uncertainty 

sections are provided in the sections of this report describing Sites 3, 6, and 17. 
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3.0 FACILITY-WIDE ENVIRONMENTAL SETTING 

i ,/ 

3.1 CLIMATE AND METEOROLOGY 

The Mainside and Waterfront areas are characterized by a predominantly continental climate. NWS Earle’s 

proximity to the Atlantic Ocean and Sandy Hook Bay results in maritime climatic influences. The average 

annual temperature for Freehold, New Jersey, which is located approximately 6 miles west of the Mainside 

area and 16 miles southwest of the Waterfront area, is 52.7”F. The average monthly temperatures range 

from 22” to 39°F in January and 63” to 85°F in July. The average annual precipitation, 45 inches, is generally 

evenly distributed throughout the year. The mean annual lake evaporation for the area of the site is 

approximately 32 inches. The net annual precipitation is approximately 13 inches. A 2-year, 24-hour rainfall 

will produce approximately 3.4 inches of rain [National Oceanic and Atmospheric Administration (NOAA), 

19821. The prevailing wind direction is from the south during the warm seasons and from the northwest 

’ during the winter. The growing season in this area ranges from 140 to 160 days. 

3.2 TOPOGRAPHY 

NWS Earle is located in the coastal lowlands of Monmouth County, New Jersey, within the Atlantic Coastal 

Plain Physiographic Province. The Mainside area lies in the outer Coastal Plain, approximately 9 miles 

inland from the Atlantic Ocean. The Mainside area is relatively flat, with elevations ranging from 

approximately 100 to 300 feet above mean sea level (MSL). The most significant topographic relief within the 

Mainside area is Hominy Hills, a northeast-southwest-trending group of low hills located near the center of 

the station. 

The Waterfront area lies on the southern coast of Sandy Hook Bay on New Jersey’s Atlantic shoreline, in an 

area known as the Bayshore Lowlands. The property and associated piers occupy a narrow strip of land 

running roughly perpendicular to the shoreline that serves as access from the ammunition depot (located 1 

mile inland). This thin strip of land consists primarily of tidal marsh and swamp with areas of fill and averages 

approximately 10 feet above MSL. 

The ammunition depot occupies a somewhat circular plot of land connected to the Waterfront by the thin strip 

of property described above. This portion of the station, known as the Chapel Hill area, lies within the 

Highland/Mount Pleasant Hills. These hills form the drainage divide between the inner and outer Coastal 

Plains. 
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3.3 SURFACE WATER HYDROLOGY 
-\. 

The rivers and streams draining NWS Earle ultimately discharge to ‘the Atlantic Ocean, which is 

approximately 9 miles east of the Mainside area. The headwaters and drainage basins of three major 

Coastal Plain rivers (Swimming, Manasquan, and Shark) originate on the Mainside area. The northern half of 

Mainside is in the drainage basin of the Swimming River, and tributaries include Mine Brook, Hockhockson 

Brook, and Pine Brook. The southwestern portion of the Mainside drains to the Manasquan River via either 

Marsh Bog Brook or Mingamahone Brook. The southeastern corner of the Mainside drains to the Shark 

River. Both the Swimming River and the Shark River supply water to reservoirs used for public water 

supplies. 

Surface water drainage from the Waterfront enters Sandy Hook Bay. Much of this area is under tidal 

influence. Most of the surface drainage from the Chapel Hill area flows northward to Sandy Hook Bay via 

Compton, Ware, and Wagner Creeks. A very small area at the topographically high southern end of the 

Chapel Hill area drains southward through McClees Creek to the Navesink River. 

Surface runoff in these areas follows topographic gradients to storm drains and drainage ditches or occurs as 

overland flow that discharges to local surface water bodies. 

I 

3.4 GENERAL GEOLOGY 

3.4.1 Reuional GeolonbSettinq 

NWS Earle is situated in the Coastal Plain Physiographic Province of New Jersey. The New Jersey Coastal 

Plain is a seaward-dipping wedge of unconsolidated Cretaceous to Quaternary sediments that were 

deposited on a pre-Cretaceous basement-bedrock complex. The Coastal Plain sediments are primarily 

composed of clay, silt, sand, and gravel and were deposited in continental, coastal, and marine 

environments. The sediments generally strike northeast-southwest and dip to the southeast at a rate of 10 

to 60 feet per mile. The approximate thickness of these sediments beneath NWS Earle is 900 feet. The pre- 

Cretaceous complex consists mainly of Precambrian and lower Paleozoic crystalline rocks and metamorphic 

schists and gneisses. 

The Cretaceous to Miocene Coastal Plain Formations are either exposed at the surface or subcrop in a 

banded pattern that roughly parallels the shoreline. The outcrop pattern is caused by the erosional truncation 

of the dipping sedimentary wedge. Where these formations are not exposed, they are covered by essentially 

flat-lying post-Miocene surficial deposits. The formations are discussed below in reverse chronostratigraphic \ 
-2 
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order to reflect the order that the geologic materials are encountered by both the drill bit and by water 

infiltrating from the surface into the aquifer system. Table 3-l summarizes the geologic units present in the 

New Jersey Coastal Plain. The geologic formations that crop out at the Mainside and Waterfront sites are 

summarized in Table 3-2. 

Site-specific geology for each site is discussed in Sections 4 through 10. 

3.4.2 Surficial Deposits 

Tertiary [late Miocene(?)-early Pleistocene(?)] and Quaternary surficial deposits have been mapped in a 

portion of the Mainside area: Quaternary surficial deposits, consisting of alluvium, swamp deposits, upper 

terrace deposits, and upper colluvium, occur in floodplains, terraces, wetlands, and along the bases of slopes 

within modern valleys. Late Miocene(?)-early Pleistocene(?) surfrcial deposits, consisting of upland gravel 

and upland colluvium and gravel, undivided, occur as erosional remnants that cap hilltops and divide areas. 

The erosional surface upon which the upland deposits rest is unrelated to modern valleys and drainage 

patterns. The sutficial deposits are described in The Surficial Geolonv of the Marlboro Quadrangle, 

Monmouth Countv, New Jersev (S.D. Stanford, 1992). Two sites (Sites 13 and 16/F) are located on the 

Marlboro Quadrangle (Figure 3-l). The surficial deposits mapped at the Mainside sites are summarized in 

Table 3-2. Quaternary swamp deposits and eolian deposits are assumed to be present in the Waterfront 

area, and a colluvium and alluvium unit, undivided, is assumed to be present in the Chapel Hill Area. 

Quaternary alluvium consists of sand, silt, and pebble gravel with minor clay and peat and variable amounts 

of organic matter. Generally, several feet of bedded sand and silt overbank deposits overlie lag or a thin 

layer of pebble-gravel channel or bar deposits. The lag deposits rest on older Coastal Plain formations. The 

alluvium has a maximum thickness of 15 feet. 

Swamp deposits consist of peat with minor organic-rich silt and clay. The swamp deposits have a maximum 

thickness of 6 feet and lie along the stream courses at NWS Earle. 

Upper terrace deposits consist of sand, silt, and pebble gravel. The upper terrace deposits have a maximum 

thickness of 20 feet and cap erosional terraces with bases at elevations of 20 to 40 feet above the modern 

valley bottoms. 

Upper colluvium consists of massive sand and silty sand and may contain quartz and ironstone pebbles or 

overlie a pebble lag. The upper colluvium has a maximum thickness of 10 feet and rests on erosional 

surfaces 20 to 40 feet above the modern valley floor bottoms. One Mainside site (Site 16/F) is located in an 

area mapped as upper colluvium; 
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Table 3-l 

New Jersey Coastal Plain ‘Geologic and Hydrogeologic Units 
NWS Earle, Colts Neck, New Jersey 

---) 

HYDROLOGiC CMRACTEWTICS GEOLOGIC 
UNIT 

LilHOLOGY 
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Table 3-2 
Site-Specific Geologic Formations 
NWS Earle, Colts Neck, New Jersey 

II I I 
Site II I Cretaceous to Miocene Formation at Tertiary to Quaternary Surficial Deposits 

Surface 

3 Miocene Kirkwood Formation outside of mapped area 

6 Upper.Cretaceous Englishtown Formation outside of mapped area 

12 Upper Cretaceous Englishtown Formation 

13 Paleocene Vincentown Formation 

outside of mapped area 

artificial fill 

16/F Paleocene Vincentown Formation upper colluvium 

17 Upper Cretaceous Englishtown Formation outside of mapped area 

11 26 1 Miocene Kirkwood Formation I upland gravel 
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Eolian deposits consist of fine- to medium-grained quartz sand that was derived from underlying formations. 

The eolian deposits have a maximum thickness of 10 feet and form low dunes. 

The colluvium and alluvium unit, undivided, consists of bedded alluvial sand, silt, and minor gravel and 

massive colluvial sand to silty sand. These deposits have a maximum thickness of 10 feet and were 

deposited in narrow, steep-walled .upland valleys. Modern stream channels may be entrenched as much as 

8 feet into the colluvium and alluvium deposits. 

Upland gravel consists of sand and pebble gravel or pebble gravel and sand with minor cobble gravel. The 

upland gravel has a maximum thickness of 10 feet. The sand and pebble gravel cap hill tops and interfluve 

60 to 100 feet above modern valley bottoms. The pebble gravel and sand cap the highest hills in the area. 

One Mainside site (Site 26) is located in an area mapped as upland gravel. 

The upland colluvium and gravel unit, undivided, consists of coarse sand and granule and pebble gravel. 

These deposits have a maximum thickness of 10 feet and cap flat surfaces and aprons on lower ridgetops 

and intetfluve in the Hominy Hills. The upland colluvium and gravel may have been deposited in lag gravel 

concentrations from the erosion of the underlying Miocene Cohansey sand. 

Artificial fill, consisting of excavated sand, silt, clay, gravel, and man-made materials, is present throughout 

NWS Earle. The till has a maximum thickness of 20 feet and is found in railroad and road embankments, 

dams, and landfills., One Mainside site (Site 13) is located in an area mapped as artificial fill. 

3.4.3 Cretaceous to Miocene Coastal Plain Formations 

The Upper Cretaceous to Miocene sediments that underlie the surficial deposits were deposited in alternating 

marine-shelf and beach environments caused by alternating transgressive and regressive eustatic sea-level 

cycles. Deposition during the transgressive cycles was characterized by very fine-grained sediments and 

glauconite. Transgressive units of the New Jersey Coastal Plain include the Manasquan Formation, the 

Hornerstown Sand, and the Navesink, Marshalltown, and Merchantville Formations. The coarsening-upward 

sequences that overlie the glauconitic units are characterized by inner-shelf, near-shore, and beach 

sediments deposited during regressive sea cycles. Regressive units include the Cohansey Sand, the 

Kirkwood and Vincentown Formations, the Red Bank and Mount Laurel Sands, and the Wenonah and 

Englishtown Formations. The Upper Cretaceous to Miocene units that crop out in the Mainside and 

Waterfront areas are shown on Figures 3-2 and 3-3, respectively. 
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The Miocene Cohansey Sand consists of light-colored, medium- to coarse-grained, pebbly quartz sand with 

local clay beds. The Cohansey Sand ranges from 0 to 30 feet in thickness in Monmouth County. 

The Miocene Kirkwood Formation stratigraphically underlies the Cohansey Sand and consists of gray and 

tan, very fine- to medium-grained, quartz sand and dark-colored, micaceous diatomaceous clay. The 

Kirkwood Formation ranges from 60 to 100 feet in thickness in Monmouth County. Two of the Mainside sites 

(Sites 3 and 26) are located in the outcrop area of the Kirkwood Formation. 

The Eocene Piney Point, Shark River, and Manasquan Formations stratigraphically underlie the Kirkwood 

Formation and range from a fine- to coarse-grained glauconitic quartz sand to a silty and sandy clay. Based 

upon outcrop patterns, the Piney Point, Shark River, and Manasquan Formations do not occur beneath NWS 

Earle. The formations appear to be eroded in this area or are beyond their updip limit. 

The Paleocene Vincentown Formation stratigraphically underlies the Manasquan Formation and consists of 

gray and green, glauconitic, fine- to coarse-grained sand and brown, clayey, very fossiliferous, glauconite 

and quartzitic calcarenite. The Vincentown Formation ranges from IO to 130 feet in thickness in Monmouth 

County. Two Mainside sites (Sites 13 and 16/F) are located in the outcrop area of the Vincentown 

Formation. 

The Paleocene Hornerstown Sand stratigraphically underlies the Vincentown Formation and consists of dark 

green, clayey, glauconitic, fine- to coarse-grained sand. The Hornerstown Sand ranges from 30 to 100 feet 

in thickness in Monmouth County and crops out in the Mainside area. 

The Upper Cretaceous Tinton Sand stratigraphically underlies the Hornerstown Formation and consists of 

brown and gray, glauconitic, clayey, micaceous quartz’ sand. The Tinton Sand does not crop out in the 

vicinity of NWS Earle. The Upper Cretaceous Red Bank Sand stratigraphically underlies, and is lithologically 

similar to, the Tinton Sand. The Red Bank and Tinton Sands, combined, range from 30 to 135 feet in 

thickness in Monmouth County. 

The Upper Cretaceous Navesink Formation stratigraphically underlies the Red Bank Sand and consists of 

clayey, silty, glauconitic, green and black, medium- to coarse-grained sand. The Navesink Formation ranges 

from 10 to 45 feet in thickness in Monmouth County and crops out in the Chapel Hill area. 

The Upper Cretaceous Mount Laurel Sand underlies the Navesink Formation and consists of brown and 

gray, slightly glauconitic, fine- to coarse-grained quartz sand. The Upper Cretaceous Wenonah Formation 
. . 
,,’ 

J - stratigraphically underlies the Mount Laurel Sand and consists of gray and brown, silty, slightly glauconitic, 
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very fine- to fine-grained sand. These formations are mapped together because of their lithologic similarity. 

The formations range from 15 to 85 feet in thickness in Monmouth County. 

The Upper Cretaceous Marshalltown Formation stratigraphically underlies the Wenonah Formation and 

consists of dark greenish-gray clay and glauconitic quartz sand. The Marshalltown Formation ranges from 

30 to 50 feet in thickness in Monmouth County and crops out in the Waterfront and Chapel Hill areas. 

The Upper Cretaceous Englishtown Formation stratigraphically underlies the Marshalltown Formation and 

consists of tan and gray, fine- to medium-grained quartz sand with local clay beds. The Englishtown 

Formation ranges from 35 to 150 feet in thickness in Monmouth County. The three Waterfront area sites 

(Sites 6, 12, and 17) are located in the outcrop area of the Englishtown Formation. 

The Woodbury Clay stratigraphically underlies the Englishtown Formation and consists of gray clay and 

black, micaceous silt. The Woodbury Clay has an average thickness of 50 feet in Monmouth County. The 

Woodbury Clay does not crop out in the vicinity of NWS Earle. 

The Upper Cretaceous Merchantville Formation stratigraphically underlies Woodbury Clay and consists of 

gray and black, glauconitic, micaceous clay with locally very fine-grained quartz and glauconite sand. The 

Merchantville Formation averages between 50 and 60 feet in thickness in Monmouth County. The 

Merchantville Formation does not crop out in the vicinity of NWS Earle. 

The Upper Cretaceous Magothy Formation stratigraphically underlies the Merchantville Formation and 

consists of sheet deposits of coarse beach sand and other associated near-shore marine deposits. The 

Magothy Formation ranges from 25 to 175 feet in thickness in Monrnouth County. The Magothy Formation 

does not crop out in the vicinity of NWS Earle. 

The Upper Cretaceous Raritan Formation stratigraphically underlies the Magothy Formation and consists of 

alternating sequences of clay, silt, sand, and gravel that were primarily deposited in a fluvial-continental 

environment. The Raritan Formation ranges from 150 to more than 400 feet in thickness in Monmouth 

County. In downdip positions near the coast, the glauconite and shell beds of the Raritan Formation are 

indicative of a marine depositional environment. The Raritan Formation does not crop out in the vicinity of 

NWS Earle. 

The Lower to Upper Cretaceous Potomac Group stratigraphically underlies the Raritan Formation and 

consists of alternating sequences of clay, silt, sand, and gravel that were deposited in a continental 

environment. The oldest sediments deposited on the pre-Cretaceous basement-bedrock complex are of the 
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Lower to Upper Cretaceous Potomac Group. The Potomac Group does not crop out in the vicinity of NWS 

Earle. 

3.5 SOILS 

The soils mapped at NWS Earle are described in the Soil Survev of Monmouth Countv, New Jersey (United 

States Department of Agriculture, Soil Conservation Service, 1990). The most prevalent soil series mapped 

in the Mainside and Waterfront areas are summarized in Table 3-3; site-specific soils are summarized in 

Table 3-4. Mainside soils formed in acid, loamy or sandy, Coastal Plain sediments, Waterfront soils formed 

in acid, clayey Coastal Plain sediments, and Chapel Hill soils formed in acid, loamy, glauconitic Coastal Plain 

sediments. Slopes range from zero to 25 percent and the soils are generally extremely acid to strongly acid. 

Metals concentrations were determined for 80 samples collected between 1985 and 1987 at select 

background locations in New Jersey (see NJDEP Site Remedial Program and Division of Science and 

Research A Summary of Selected Soil Constituents and Contaminants at Backsround Locations in New 

Jersey. September 1993). Nine of the 80 samples were collected in soil series considered prevalent at NWS 

Earle: Manahawkin, Atsion, Freehold, Keyport, Lakewood, Sassafrass, Holmdel, and Adelphia Series. The 

series sampled, sample number and land use at each sample location are summarized for the above series 

in Table 3-5. Metal results are summarized in Table 3-6; the range of positive detects, frequency of positive 

results, and media value are also provided for each analyte. 

3.6 HYDROGEOLOGY 

The following section describes the regional hydrogeologic framework in the vicinity of NWS Earle and 

discusses the regulatory classification of the aquifers. Hydrogeologic parameters such as the depth to the 

water table and groundwater flow direction are highly variable and are dependent on local conditions such as 

topography, location relative to discharge points, and proximity to external stresses such as well pumpage. 

The site-specific hydrogeologic conditions are discussed in Sections 4 through 10. 
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Table 3-3 
Prevalent Soils Series 

NWS Earle, Colts Neck, New Jersey 

Prevalent Soils in the Mainside Area 

Atsion Series Evesboro Series Humaquepts Keyport Series 

Klej Series Lakehurst Series Lakewood Series Manahawkin Series 

Marlton Series Pemberton Series Pits Sassafras Series 

Shrewsbury Series Tinton Series Udorthents 

- -- -- 

Prevalent Soils in the Waterfront Area 

1 Elkton Series Sulfaquents and Sulfihemists Udorthents-Urban land complex 11 

11 Prevalent Soils in the Chapel Hill Area 11 

Adelphia Series Collington Series Colts Neck Series Freehold Series 

Holmdel Series Phalanx Series Psamments Tinton Series 

Psamments 
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Table 3 4  
Site-Specific Soils 

NWS Earle, Colts Neck, New Jersey 

Site 

3 

6 

Soil Name 

12 

13 

16lF 

NIA - Not Available 

Lakehurst sand, 0 to 2 percent slopes 

Sulfaquents and Sulfihemists, frequently flooded 

17 

26 
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Description 

Udorthents-Urban land complex, 0 to 3 percent 
slopes 

Udorthents, smoothed 

Udorthents, smoothed 

Permeability (inlin) Soil Reaction (pH) 

sand 

organic material 

Udorthents-Urban land complex, 0 to 3 percent 
slopes 

Lakehurst sand, 0 to 2 percent slopes 

loamy material 

loamy material 

loamy material 

6.0-20 

NIA 

loamy material 

sand 

3.6-5.0 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

6.0-20 

NIA 

3.6-5.0 



TABLE 3-5 
SUMMARY INFORMATION ON BACKGROUND SOIL SAMPLES 

NAVAL WEAPONS STATION EARLE, NEW JERSEY 

Burlington Atsion 

Land Use 

Rural 

Rural 

Soil Series 

Manahawkin 

Sample 
No. 

10 

1 1  19 Monmouth Freehold Rural 
I I I 

County 

Ocean 

11 20 1 Monmouth I Key port I Rural 

Disturbed Soil Urban 

Ocean Disturbed Soil Urban 

Camden Lakewood Series Rural 

I1 32 ! 

11 39 1 Passaic I Disturbed Soil I Suburban 

Atlantic 

1 

Essex I Disturbed Soil I Urban 

Disturbed Soil 

34 

37 

40 

42 

Essex 

Urban 

Disturbed Soil I Urban 

Cape May 

Middlesex 

Passaic 

Hudson 
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Sassafras 

Sassafras 

Disturbed Soil 

Disturbed Soil 

Rural 

Rural 

Suburban 

Urban 



TABLE 3-6 
TYPICAL STATE-WIDE BACKGROUND METAL CONCENTRATIONS 

NAVAL WEAPONS STATION EARLE, NEW JERSEY 

No. of Positive 
Detects 

Anal te Sample No. Sample Sample Sample Sample Samples No. Sample Sample 
(mpig) 1 10 

1 No13 / N o 1 9  / No20 1 No30  1 34&37 / No. 35 / No. 36 

-- 

Antimony I ND / ND 1 N A  I NA 1 0 0 4  1 ND 1 0.02 1 ND I ND 

I I 1 I I I 

Arsenic 1 4.78 1 0.23 

Manahavvkin 
Series 

Chromium 1 9.7 1 3.7 

Atsion 
Series 

Beryllium 

Cadmium 

Copper 1 10.4 1 1.31 

Freehold Keypott Lakewood Sassafras Series Holmdel Adelphia 
Series Series Series Series Series 

1.63 

0.146 

0.02 

0.01 1 

Lead 

Manganese 

Mercury 

Nickel 

46.0 

7 

Selenium 

Silver 

1 

2 
Sample was collected from a cedar bog in the Pine Barrens. 
No s~te included in this report is underlain by a soil in this series. 

0.1 1 

6.6 

Thallium 

Vanadium 

Zinc 

Site included in this 
report underlain by 

soil of the same 
series 
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7.4 

3 

0.80 

0.03 

44.3 18.5 5.0 8.0 58.9 25.9 15.1 

28 27 4 17 86 59 120 

ND 

ND 

ND 

5.3 

27.0 

(2) 

0.17 ND ND 0.1 0.14 ND ND 

7.6 6.4 ND 2.1 8.5 3.2 8.3 

ND 

0.01 

0.10 0.11 ND 0.05 0.05 0.11 0.17 

0.1 1 0.10 0.01 0.19 0.42 0.21 0.26 

ND 

0.9 

5.5 

(2) 

ND ND 

23.5 23.6 

25.5 35.1 

(2) (2) 



3.6.1 Aquifer Classification 

Groundwater classification areas were established in New Jersey under NJDEP Water Technical Programs 

Groundwater Quality Standards in New Jersey Administrative Code (N.J.A.C.) 7:9-6. The Mainside, 

Waterfront, and Chapel Hill areas are located in the Class Il-A Groundwater Supporting Potable Water 

Supply area. Class Il-A includes those areas where groundwater is an existing source of potable water with 

conventional water supply treatment or is a potential source of potable water. In the Mainside and Waterfront 

areas, in general, the deeper aquifers are used for public water supplies and the shallower aquifers are used 

for domestic supplies. 

3.6.2 Hvdroneolonic Units 

The Coastal Plain sediments are the most important source of potable water in the Coastal Plain of New 

Jersey, with wells supplying greater than 75 percent of the potable water supply. Water-supply problems 

associated with the increased demand for groundwater in the Coastal Plain include decreased groundwater 

levels and the induced recharge of fresh, brackish, or saline water from surface water or adjacent aquifers. 

Recharge to the groundwater system is through the infiltration of precipitation, seepage from surface water 

bodies, and leakage through semiconfining beds. Groundwater discharge is induced by movement to 

overlying surface-water bodies, by evapotranspiration, and by withdrawal from wells. Generally, the 

regressive depositional units (the Cohansey Sand, the Kirkwood and Vincentown Formations, the Red Bank 

and Mount Laurel Sands, and the Wenonah and Englishtown Formations) form aquifers and the 

transgressive depositional units (the Manasquan Formation, the Hornerstown Sand, and the Navesink, 

Marshalltown, and Merchantville Formations) form confining or semiconfining beds. 

The regional hydrogeologic classification system defined in the Hvdroneoloqic Framework of the New Jersev 

Coastal Plain. Reqional Aquifer-System Analysis (O.S. Zapecza, 1984) has been followed for this report and 

is summarized in Table 3-1. The five principal Coastal Plain aquifers are the 

. Kirkwood-Cohansey aquifer system 

. Atlantic City 800-foot sand 

. Wenonah-Mount Laurel aquifer system 

. Englishtown aquifer 

. Potomac-Raritan-Magothy aquifer system 

Minor Coastal Plain aquifers include the 
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. Piney Point aquifer 

. Vincentown aquifer 

. Red Bank Sand aquifer 

The five principal aquifers are capable of yielding large quantities of water for public supply use. The minor 

aquifers generally yield small to moderate quantities of water in or near their outcrop areas. All the Coastal 

Plain aquifers except the Kirkwood-Cohansey aquifer system are confined to semi-confined except where 

they crop out or are overlain by permeable surficial deposits. Increased groundwater withdrawals have 

produced large regional cones of depression in the major artesian aquifers. 

Mainside is situated in the recharge area of the Kirkwood-Cohansey aquifer system and the Vincentown 

aquifer. Waterfront and Chapel Hill are situated in the recharge areas of the Wenonah-Mount Laurel aquifer 

system, the Englishtown aquifer, and the Red Bank Sand aquifer. Generalized hydrogeologic cross-sections 

for the Mainside and Waterfront-Chapel Hill areas are provided in Figures 3-4 and 3-5, respectively. 

The Kirkwood-Cohansey aquifer system is a source of water in Monmouth County and is composed of the 

generally unconfined sediments of the Cohansey Sand and Kirkwood Formation. The Kirkwood-Cohansey 

aquifer system was reported in previous investigations as being used extensively for residential wells in the 

Mainside area. Along the coast, this aquifer system is underlain by thick diatomaceous clay beds of the 

Kirkwood Formation. Two of the Mainside sites (Sites 3 and 26) are located in the recharge area of the 

Kirkwood-Cohansey aquifer system. 

The Atlantic City 800-foot sand (lower Kirkwood Formation) is a significant source of water in the Coastal 

Plain and is separated from other sands in the Kirkwood Formation by a confining unit. The Atlantic City 800- 

foot sand is not present in the NWS Earle area. 

The Wenonah-Mount Laurel aquifer system is an important source of water in Monmouth County and is 

developed in the sands of the Wenonah Formation and Mount Laurel Sand. Although these formations are 

distinct lithological units, they are hydraulically connected. This aquifer system is underlain by semiconfining 

beds of the Wenonah and Marshalltown Formations. One of the Chapel Hill sites (Site 9) is located in the 

recharge area of the Wenonah-Mount Laurel aquifer system. This aquifer was reported in previous 

investigations as not being used as a source of potable water in the Waterfront-Chapel Hill areas. 
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The Englishtown aquifer is a significant source of water in Monmouth County and is developed in the sands 

of the Englishtown Formation. This aquifer is underlain by confining beds of the Woodbury Clay and 

Merchantville Formation. The three Waterfront sites (Sites 6, 12 and 17) are located in the recharge area of 

the Englishtown aquifer. This aquifer is probably not used as a source of potable water in the Waterfront- 

Chapel Hill areas because residences adjacent to these areas are supplied by municipal water systems. 

The Potomac-Raritan-Magothy aquifer system underlies the entire New Jersey Coastal Plain and is the most 

heavily pumped aquifer in the Coastal Plain. This aquifer system is the primary source of groundwater 

supply in Monmouth County. The Potomac-Raritan-Magothy aquifer system is composed of three aquifers 

(an upper, a middle, and a lower aquifer) that are separated by confining beds. The upper aquifer is 

developed in the sands of the Magothy Formation and is underlain by confining beds of the Raritan 

Formation. The middle aquifer is developed in the sands of the Raritan Formation and is underlain by 

confining beds of the Potomac Group. The lower aquifer is developed in the sands of the Potomac Group 

and is underlain by crystalline rocks and metamorphic schists and gneiss of the pre-Cretaceous basement- 

bedrock complex. The recharge area of the Potomac-Raritan-Magothy aquifer system is located several 

miles north and west of the Mainside area. Two out-of-service 800-feet-deep water supply wells are located 

in Mainside; when operational, they produced from the middle and lower aquifers of the Potomac-Raritan- 

magothy aquifer system. 

The Piney Point aquifer is developed in the sands of the Piney Point Formation and is underlain by confining 

beds of the Shark River and Manasquan Formations. The Piney Point aquifer is not present in the 

subsurface beneath NWS Earle. 

The Vincentown aquifer is developed in the sands and calcarenites of the Vincentown Formation within its 

outcrop area and extends for approximately 8 to 10 miles downdip. The Vincentown aquifer was reported in 

previous investigations as being used extensively for residential wells in the Mainside area. This aquifer is 

underlain by confining beds of the Hornerstown and Tinton Sands. Two of the Mainside sites (Sites 13 and 

16lF) are located in the recharge area of the Vincentown aquifer. 

The Red Bank Sand aquifer is developed in the Red Bank Sand. This aquifer is underlain by confining beds 

of the Navesink Formation. One of the Waterfront sites (Site 7) is located in the recharge area of the Red 

Bank Sand aquifer. This aquifer is probably not used as a source of potable water in the Waterfront-Chapel 

Hill areas because residences adjacent to these areas are supplied by municipal water systems. 
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3.6.3 Hydraulic Conductivitv 

Twentyeight monitoring wells, including four background wells, were installed as part of the original RI and 

five monitoring wells were installed as part of the Addendum RI. Table 3-7 summarizes the well numbers, 

formation mapped at the surface location, and the interpreted aquifer for the wells present at each of the sites 

included in the RI Addendum. Quantitative estimates of hydraulic conductivity have been calculated from 

rising-head slug tests performed on various monitoring wells located at NWS Earle, including nine of the 28 

wells installed during the RI. The hydraulic conductivities from each test, which were calculated using either 

the Bower and Rice or Hvorslev methods, are listed in Table 3-8. 

The interpreted aquifers are based on the geologic map and the site-specific lithologic descriptions. The 

range and average values of hydraulic conductivity for each aquifer are summarized in Table 3-9. In general, 

the average hydraulic conductivities calculated for the various aquifers are within one order of magnitude of 

each other. 

3.7 WATER SUPPLY 

All facilities located in the Waterfront area and the Mainside Administration area are connected to the public 

water supply (New Jersey American Water Company). Water for the public supply network comes from 

surface water intakes, reservoirs, and deep wells. No public water supply well or surface water intake is 

located on the NWS Earle facility. 

A combination of private wells and public water supply from the New Jersey American Water Company 

serves businesses and residences in areas surrounding the Mainside and Waterfront facilities. A map 

obtained from the Monmouth County Health Department shows the location of public non-community (PNC) 

wells within 1 mile of the site (Figure 3-6). These wells typically serve commercial or industrial 

establishments where more than 25 people consume the water. It is assumed all PNC wells are currently in 

service. 

One PNC-type well, located west of Highway 34, taps a deep (approximately 200 feet) aquifer source to feed 

a 300,000-gallon storage tank. Operations buildings draw water from the tank for general industrial use such 

as fire protection and for potable water uses. This well is located closest to background well BG MW-02, 

more than 1 mile from any area of concern. Periodic sampling results for a wide suite of drinking water 

parameters have shown compliances with drinking water standards. 
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TABLE 3-7 
SUMMARY OF ESTIMATED HYDRAULIC CONDUCTIVITIES BY WELL 

NWS EARLE, COLTS NECK, NEW JERSEY 

Well 
Number 

Formation Mapped at 
Surface 

Vincentown Formation 

Interpreted Aquifer I Hydraulic Conductivity 

Vincentown Formation 

Vincentown Formation 

Vincentown Formation 

Vincentown Formation I Vincentown Formation 1 4 . 2 3 x 1 0 - ~  1 0.12 

K (cmlsec) 

6.06 x 10 

Vincentown Formation 

K (ftlday) 

1.72 

Vincentown Formation 

Vincentown Formation 

Kirkwood Formation I Kirkwood Formation 1 7 . 1 6 ~  l o 4  1 2.03 

Vincentown Formation 

Vincentown Formation 

1 . 2 9 ~  10" 

4.67 x 10 -3 

I MW5-02 I Kirkwood Formation 1 KirkwoodNincentown 1 3.18x104 1 0.90 

3.66 

13.24 

4.62 x 10 

I I I 

Vincentown Formation 

MW3-06") 

MW4-04 

11 I I Formations I I 

1.31 

1 . 7 3 ~  104 

Kirkwood Formation 

Cohansey Sand 

0.49 

MW5-06 

MW5-07 

p W 7 - 0 2  1 Red Bank Sand 

Kirkwood Formation 

Cohansey Sand 

Kirkwood Formation 

Kirkwood Formation 

Kirkwood Formation 

Vincentown Formation 

5.50 x 10 

4.48 x 10 

6.46 x 10 

2.08 x 10 

Red Bank SandINavesink 
Formation 

11 MW13-04") I Vincentown Formation I Vincentown Formation 1 2.64 x l o S  1 0.075 

1.56 

1.27 

1.83 

0.59 

9.74 x 10 1 2.76 

Red Bank Sand 

Kirkwood Formation 

Kirkwood Formation 

Kirkwood Formation 

Vincentown Formation 

Vincentown Formation 
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Red Bank Sand 

KirkwoodNincentown 
Formations 

upper colluvium and 
KirkwoodNincentown 
Formations 

KirkwoodNincentown 
Formations 

Vincentown Formation 

upper colluvium and 
Vincentown Formation 

2.65 x 10 

2 . 5 4 ~  l o 4  

6.99 x 10 

1 . 7 5 ~  10" 

3.56 x 10 

8.64 x 10 

0.75 

0.72 

1.98 

4.96 

1.01 

2.45 



TABLE 3-7 
SUMMARY OF ESTIMATED HYDRAULIC CONDUCTIVITIES BY WELL 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 2 

Well I Formation Mapped at 
Number Surface 

Interpreted Aquifer Hydraulic Conductivity 

K (cmlsec) K (ftlday) 

MW16-01(') I Vincentown Formation I Vincentown 1 3.48 x 10 -4 1 0.99 
- - 

MWl6-06'') Vincentown Formation upper colluvium and Vincentown 1.39 x 10 " 3.94 

MW19-04 Kirkwood Formation Kirkwood and Vincentown 6.91 x l o 4  1.96 
- - 

MW19-05 Kirkwood Formation Kirkwood and Vincentown 1.06 x 10" 3.00 

MW23-01 Kirkwood Formation Kirkwood and Vincentown 2.79 x 10 -3 7.91 

MW23-02 Kirkwood Formation Kirkwood and Vincentown 2.04 x 10 -3 5.78 

MW26-01"' Kirkwood Formation Kirkwood Formation 3.85 x 10 -4 1.09 

MW26-03") Kirkwood Formation Kirkwood Formation 1 . 9 2 ~  10" 5.44 

MW26-04") I Kirkwood Formation I Kirkwood Formation 1 7.09 x l o 4  1 2.01 

(''Site included in addendum RI. 
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TABLE 3-8 
SUMMARY OF ESTIMATED HYDRAULIC CONDUCTIVITIES BY WELL 

NWS EARLE, COLTS NECK, NEW JERSEY 

Interpreted Aquifer I Hydraulic Conductivity II Well 
Number 

Formation Mapped at 
Surface 

11 MW16-01(I) I Vincentown Formation I Vincentown / 3 . 4 8 ~ 1 0 "  1 0.99 11 
K (cmlsec) K (ftlday) 

11 MW19-05 I Kirkwood Formation I Kirkwood and Vincentown 1 1 . 0 6 x l 0 - ~  1 3 . 0 0 1 1  

MW16-06'') 

MW19-04 

Vincentown Formation 

Kirkwood Formation 

MW23-01 

MW23-02 

11 MW26-04(') I Kirkwood Formation I Kirkwood Formation 1 7.09 x 10 " 1 2.01 11 

MW26-01(') 

MW26-03") 

(''Site included in addendum RI 

upper colluvium and Vincentown 

Kirkwood and Vincentown 

Kirkwood Formation 

Kirkwood Formation 
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Kirkwood Formation 

Kirkwood Formation 

1.39 x 10 -3 

6.91 x l o 4  

Kirkwood and Vincentown 

Kirkwood and Vincentown 

3.94 

1.96 

Kirkwood Formation 

Kirkwood Formation 

2.79 x 10" 

2.04 x 10 " 
7.91 

5.78 

3.85 x 10" 

1 . 9 2 ~  10" 

1 .09 

5.44 



TABLE 3-9 
SUMMARY OF HYDRAULIC CONDUCTIVITIES BY FORMATION 

NWS EARLE, COLTS NECK, NEW JERSEY 

Interpreted Aquifer Frequency 
(Number of 

Wells) 

Range of Hydraulic Conductivity Average Hydraulic 
Conductivity 

Upper colluvium and 
Kirkwood and Vincentown 
Formations 

6.99 x 1 04 cmlsec 

NIA 2.76 Wday 

Upper colluvium and 
Vincentown Formation 

8.64 x l o4  to 1.39 x 1 O3 cmlsec 8.21 x l o4  cmlsec 

1.09 to 5.44 Wday 

4.48 x I 04 cmlsec 

2.33 Wday 

Cohansey Sand s NIA 

NIA 

Kirkwood Formation 3.85 x 1 O4 to 1.92 x 1 O3 cm/sec 

1.09 to 5.44 Wday 

8.21 x 1 04 cm/sec 

2.33 Wday 

Kirkwood and Vincentown 
Formations 

1.27 x 10" cmlsec 

0.72 to 7.91 Wday 3.64 Wday 

Vincentown Formations 2.64 x 1 0-5 to 4.67 x 1 0" cm/sec 

0.75 to 13.24 Wday 

8.1 9 x 1 04 cmlsec 

2.32 Wday 

Red Bank Sand 2.65 x 1 04 cm/sec 

0.75 Wday NIA 

NIA Red Bank Sand and 
Navesink Formation 

2.76 Wday NIA 
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Public Non Community Wells within 1 Mile of N.W.S. EARLE 

4 o 4 Miles Major Road 
N.W.S. Earle 

Source: Monmouth County Health Department Facility File Figure 3-6 1 1  Municipal boundaries 
One mile buffer 



3.7.1 Private Wells 

An inventory map of domestic wells within 1 mile of the site was provided by Monmouth County Health 

Department (Figure 3-7). The domestic well map shows approximate locations (well driller estimates) of 

domestic wells. It is estimated that 90 percent or more of these wells are currently in use, including some at 

NWS Earle. However, results of RI activities to date indicate that no measurable concentration of any 

contaminant of concern exists in groundwater near the facility boundary or is moving off-post. 

Quarters H, located at the western NWS Earle boundary at Tarawa Road, has one domestic well but is not 

expected to be occupied. The Quarters H well is not near any area of concern. A well located at the 

ordnance central operations building, located at the intersection of Guadalcanal and Lunga Roads, supplies 

potable water for drinking and sanitary use. Analytical results for a wide suite of drinking water parameters 

have shown compliance with drinking water standards. One more domestic well serves the Carpentry Shop, 

S-35 located on Tarawa Road, west of the intersection with Guadalcanal Road. The well at S-35 has been 

tested for a wide suite of drinking water parameters and shows compliance with drinking water standards. 

3.7.2 Municipal Water Svstem 

The New Jersey American Water Company (Eastern Division) is the only municipal water supplier operating 

in the vicinity of NWS Earle. Water resources include various deep wells, surface water intakes on the 

Jumping Brook, Shark, and Swimming Rivers, a temporary surface water intake on the Manasquan River, 

and two reservoirs, the Glendola and the Swimming River. Surface water originating at NWS Earle could 

migrate to any of these surface water intakes. 

3.8 POPULATION AND LAND USE 

3.8.1 Population 

An estimated 2,500 people reside andlor work at NWS Earle. The total population of Monmouth County is 

approximately 550,000. Colts Neck Township, which is the location of the Mainside facility, has a total 

population of approximately 8,560 people. Middletown Township, which is the location of the Waterfront, has 

a total population of approximately 68,200 people (United States Department of Commerce, 1990). 
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Domestic Wells within 1 Mile of N.W.S. EARLE 

. Domestic Wells 
4 0 4 Miles 

-- - - - - - - - - . - - - B Major Road 

Source: State Well Permit File N.W.S. Earle 
Figure 3-7 1-1 Municipal boundaries 

Monmouth County Health Department )I One mile buffer 



3.8.2 Surroundinq Land Use 

The majority of the land at the Mainside area is undeveloped land associated with ordnance operations, 

production, and storage facilities; the undeveloped land is encumbered by explosive safety quantity distance 

(ESQD) arcs. Land use at the Mainside facility includes residences, office buildings, workshops and 

warehouses, recreational areas, open space, and undeveloped land. The area around the Mainside facility 

includes agricultural areas, vacant land, and low-density residential land. 

Land use at the Waterfront facility includes residences, office buildings, recreational areas;open space, and 

undeveloped land. Approximately 20 percent of the Waterfront area is considered marshland. The area 

around the Waterfront includes commercial land and single-family residential land. 

3.9 ECOLOGY 

There is a rich diversity of ecological systems and habitats at NWS Earle. Much effort has been dedicated to 

identification of sensitive habitat systems, such as wetlands, and of the faunalflora potentially affected by 

individual site-related exposures. Much attention has been given to ecological issues as evidenced by the 

significant effort given to Watershed surface water and sediment sampling and analysis performed as part of 

this RI. Section 30.1 presents the results of the Watershed studies. 

Knieskern's beaked-rush (Rvnchos~ora knieskernii), a sedge species on the federal endangered list, has 

been seen on the station, and some species on the New Jersey list such as the swamp pink (Helonias 

bullata) may be present. An osprey has visited Mainside and may nest in the Chapel Hill area. The 

Mingamahone Brook supports bog turtles downstream of Mainside and provides an appropriate habitat for 

them at the Mainside. The Waterfront area borders a tidal wetland, some of which has been filled in by the 

Navy and a neighboring (non-Navy) landfill. This marsh is a productive and environmentally useful resource 

that serves as a nursery for many marine and shore animals (Fred C. Hart Associates, Incorporated, 1983). 

Resources and habitats of the drainage potentially impacted by sites investigated in the RI were summarized 

as follows (Source: NOAA in a letter from EPA Region II dated August 19, 1992, signed by Paul G. 

Ingrisano, project manager): 
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Manasquan River - Mingamahone Brook and East Branch of Mingamahone Brook 

American eel, alewife, white perch, and blueback herring are likely present in the 

upper reaches of the Manasquan River and may migrate to Mingamahone Brook. 

Migration of fish may have been impacted by the construction of a reservoir located 

on a tributary that also takes water from the Manasquan River. Although 

suspected, impacts of the reservoir have not been studied. 

. Navesink River 

The Navesink River is a tidal embayment. NOAA trust species present in the 

Navesink River include striped bass, alewife, blueback herring, menhaden, bluefish, 

American eel, blue crab, and sea lamprey. Resource utilization is believed to be 

limited to foraging activity, with the exception of winter flounder and blue crab 

spawning. 

Swimming River -'pine Brook and Hockhockson Brook 

- Hockhockson and Pine Brooks originate within NWS Earle. Hockhockson Brook 

joins Pine Brook north of the facility. Pine Brook discharges to the Swimming River 

about 2 kilometers below the Swimming River Reservoir. Swimming River is tidally 

influenced below its confluence with Pine Brook and flows from there about 4 

kilometers to the Navesink River. 

Alewife and blueback herring are known to migrate in the Swimming River and have 

been sampled in Pine Brook. Their presence in Hockhockson Brook is expected. 

McClees Creek 

- McClees Creek flows about 5 kilometers to the Navesink River. The creek has not 

been studied but is free-flowing and could provide habitat for blueback herring, 

alewife, American eel, white perch, and blue crab. 
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Significant agricultural lands under consideration include cranberry bogs located at the headwaters of Yellow 

Brook and Marsh Bog Brook, potentially affected by Site 19. 

Ecological receptors potentially affected by individual site activities are discussed in the site-specific 

subsections in Sections 4 through 10. 
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4.0 SITE 3: LANDFILL SOUTHWEST OF "F" GROUP 

4.1 SITE BACKGROUND AND PHYSICAL SElTING 

The Landfill Southwest of "F" Group is a 5-acre site used from 1960 to 1968 for the disposal of domestic and 

industrial wastes, the latter consisting of paints and paint thinners, solvents, varnishes, shellac, acids, 

alcohols, caustics, pesticide containers, rinse water, wood, and small amounts of asbestos. Records indicate 

that the industrial wastes comprise only a small portion of a total of approximately 4,800 tons of wastes. 

Figure 4-1 is a map of the site. 

The site is accessible by a dirt road from the southeast and is characterized as an open area surrounded by 

woodlands. The landfill is primarily covered with a sandy soil and is not closed with an impermeable cap. 

The site is moderately vegetated with grasses and some scrub pines. There are several scarred areas with 

no vegetation in the northeastern portion of the site. The ground surface is relatively flat, and ground 

elevations are typically between 115 and 125 feet above MSL. Wetlands are located southeast of the site. 

Groundwater flow is generally to the southeast, based on measured groundwater levels. 

4.2 PREVIOUS INVESTIGATIONS 

4.2.1 IAS and SI 

The 1983 IAS consisted of interviews and on-site observations. Based on the potential for groundwater 

impacts to the Kirkwood Aquifer, the site was recommended for a confirmation study. 

During the SI in 1986, three monitoring wells were installed. During the RIIFS in 1993, seven test pits were 

excavated and four additional monitoring wells were installed, one upgradient of the landfill and three 

downgradient of the landfill. The well depths ranged from 15 to 20 feet. Two soil samples collected from the 

test pits were analyzed for TCL organics and TAL inorganics. Groundwater from all seven wells was 

collected and analyzed for full TCLITAL analytes. Later rounds of groundwater samples were analyzed for 

VOCs, drinking water metals, and inorganic landfill indicator parameters at a limited number of wells. 

Based on visual inspection of test pit excavations, the landfill contains typical municipal waste. In 

groundwater samples, an elevated level of arsenic (0.37 ppm) was found in one downgradient well (MW3- 

01). Elevated levels of volatiles and semivolatiles were found in some wells (particularly monitoring well 

MW3-04). Wells MW3-04 and MW3-05 had low levels of several pesticide compounds. However, this 

concentration was not high enough to indicate that the landfill was generating a highly concentrated leachate. 



SAMPLE LOCATIONS 
SITE 3 - LANDFILL SOUTHWEST OF "IF" GROUP 
120 0 120 240 Feet 

FIGURE 4-1 

Brown & Root Environmental 



Between May and October 1995, B&R Environmental conducted the following field investigation activities: 

. Soil gas survey and analysis at 25 locations. 

Excavation of two test pits. 

. Drilling and installation of one shallow permanent monitoring well. 

. Sampling and analysis of groundwater from monitoring wells (03 GW 01, 03 GW 03, 03 GW 

05, and 03 GW 06). 

. Measurement of static-water levels in monitoring well. 

. Sampling and analysis of one sediment sample in the wetlands southeast of the landfill (03 

WET 3A-1) . 

B&R Environmental surveyed the horizontal locations and vertical elevations of soil gas grid corners, test pit 

locations, the newly installed monitoring well, selected existing wells, and the wetlands surface soil sample 

location. Sample locations are in Figure 4-1. 

4.2.3 Summary of Conclusions 

Monitoring well samples showed low levels of metals. Metals, semivolatiles, and pesticides were detected 

above screening levels in the drainage ditch in the wetland area (03 WET 3A-1). 

4.2.4 Data Gaps (Objectives of RI Addendum Field lnvestiaation) 

Based on results of previous investigations and the 1995 RI, it was concluded that further sampling to 

delineate the extent of contamination in the wetlands adjacent to the site, particularly the drainage pathway 

southeast of the site, was required. In addition, surface soil samples from the southeastern face of the landfill 

were recommended to determine if the landfill was the source of the contamination seen in sample 03 WET 

3A-1. 



4.3 RI ADDENDUM FIELD INVESTIGATION 

On October 29 and 30, 1996, B&R Environmental conducted the following field activities at Site 3: 

Sampling and analysis of surface soil (Section 4.3.1) 

Sampling and analysis of sediment (Section 4.3.2) 

4.3.1 Surface Soil Samplinq 

Samples 03 SS 01 and 03 SS 02, as identified in the RI Addendum work plan, were collected by steel trowel 

and then placed directly into the sample container. These samples were collected at depths of 3 to 7 inches. 

03 SS 01 was collected from the eastern perimeter of the landfill and 03 SS 02 was obtained from the 

southeastern face of the site (Figure 4-1). Samples were submitted to IEA Laboratories for TAL metals, TCL 

semivolatiles, TCL pesticidesIPCBs, TOC, grain size, and percent moisture analysis. B&R Environmental 

recorded pH, temperature, and conductivity in the field. These samples were obtained to determine if 

contaminants of concern detected in the 1995 RI sample from 03 WET 3A-1 were site related. 

4.3.2 Sediment Samvling 

Samples 03 SD 02 through 03 SD 04, as identified in the RI Addendum work plan, were collected by steel 

trowel and then placed directly into the sample container. These samples were collected at depths of 2 to 5 

inches. These samples were collected from upstream, midstream, and downstream points along the 

drainage ditch in the wetlands adjacent to the southeastern portion of the site (Figure 4-1). Runoff from the 

site, particularly the area where the surface soil samples were collected, is expected to flow in the direction of 

the drainage ditch. Samples were submitted to IEA Laboratories for TAL metals, TCL semivolatiles, TCL 

pesticidesIPCBs, TOC, grain size, and percent moisture analysis. B&R Environmental recorded pH, 

temperature and conductivity in the field. These samples were obtained to determine the extent of 

contamination in the wetlands. 



4.4 SITE CHARACTERISTICS 

4.4.1 Geolonv 

Regional mapping places Site 3 within the outcrop area of the Kirkwood Formation. The Kirkwood Formation 

ranges between 60 and 100 feet in thickness. The lithology of the sediments encountered in the on-site 

borings generally agrees with the published description of the Kirkwood and Vincentown Formations. 

Assuming a portion of the Kirkwood Formation was removed by erosion, it is possible that at least one of the 

soil borings penetrated the underlying Vincentown Formation. In general, the borings encountered white and 

yellowish-brown, very fine- to fine-grained sand with minor silt and clay layers, dark gray silt, and clay 

(probably representative of the Kirkwood Formation) and glauconitic, medium- to coarse-grained sand 

(probably representative of the Vincentown Formation). Mainside is located above the updip limit of the 

Piney Point, Shark River, and Manasquan Formations; therefore, the glauconitic sand is interpreted to be part 

of the Vincentown Formation. 

Based upon the boring log descriptions, wells MW3-02 through MW3-07 penetrated the Kirkwood Formation 

and well MW3-01 penetrated the Kirkwood and Vincentown Formations. 

4.4.2 Hvdroneolony 

Groundwater in the Kirkwood and Vincentown aquifer beneath the site occurs under unconfined conditions 

and the formations are interpreted to be hydraulically interconnected. The direction of shallow groundwater 

flow in the aquifer, as indicated by the August 1995 groundwater elevation measurements, is toward the 

southeast. Water levels in general could not be measured in October 1995 because all but one of the wells 

were dry. There is a significant seasonal variation in the elevation of the water table. 

Based on boring log descriptions, well MW3-01 is screened across the contact between the Kirkwood and 

Vincentown Formations, and wells MW3-02 through MW3-07 are screened in the Kirkwood Formation. The 

hydraulic conductivities calculated for MW3-03 and MW3-06, both of which are screened in the Kirkwood 

Formation, are 7.16 x 10" cm/sec (2.03 ft/day) and 5.50 x 10" cm/sec (1.56 ft/day), respectively. 

4.5 NATURE AND EXTENT OF CONTAMINATION 

This section evaluates all sampling data for the 1995 RI and 1996 RI Addendum. Surface soils and sediment 

sample analysis results were compared to NWS Earle site-wide background samples as presented in 

Section 2.4.1. Groundwater at Site 3, found in the Kirkwood and Vincentown Formations, was compared to 

samples taken from the Cohansy Sand, Kirkwood and Vincentown Formation grouping of background 

groundwater samples taken at NWS Earle, as presented in Section 2.4.1. 



4.5.1 Surface Soil 

During the 1996 RI Addendum field activities, two surface soil samples (03 SS 01 and 03 SS 02) were 

collected from the southeastern face of the landfill to determine whether contaminants of concern detected 

in the wetlands are site related (Figure 4-1). Tables 4-1 and 4-2 present the occurrence and distribution of 

inorganic and organic chemicals detected in site-related surface soil samples and compare them to 

background. Table 4-3 presents a comparison of detected compounds to ARARs and TBCs. Figure 4-2 

shows sample locations and concentrations of compounds that exceed ARARs and TBCs. 

4.5.1 .I lnorganics 

Concentrations of metals in surface soils were similar to the range detected in background samples. 

Antimony was detected at low levels in 03 SS 01 (0.48 mglkg) but was not detected in background samples. 

4.5.1.2 Organics 

PAHs, including benz(a)anthracene (44 uglkg), benzo(a)pyrene (48 uglkg), benzo(b)fluoranthene (80 

uglkg), chrysene (69.5 uglkg), phenanthrene (97 uglkg), and pyrene (105 uglkg), were detected at 

location 03 SS 01. These compounds, with the exception of pyrene, were not detected in background 

samples. Pyrene was detected at levels approximately two times background. Phenol (50 uglkg) was 

detected at 03 SS 01 but was not detected in background samples. Two pesticides, 4,4'-DDD (4.8 uglkg) 

and heptachlor epoxide (1.35 uglkg), were detected at 03 SS 01 but not in background samples. 4,4'- 

DDT was detected at 03 SS 01 (78 uglkg) and 03 SS 02 (2.6 uglkg). These levels were similar to the 

range exhibited in background samples. No organics other than 4,4'-DDT were detected at location 03 SS 

02. 

4.5.1.3 Miscellaneous Parameters 

Samples were analyzed for percent solids and total organic carbon (TOC); results were within the range of 

background samples. 



TABLE 4-1 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE SOILS AT SITE 3 

NWS EARLE, COLTS NECK, NEW JERSEY 

I BACKGROUND+** I SITE-RELATED 

FREQUENCY OF 1 RANGEOF . I 1 2 X AVERAGE I FREQUENCY OF I RANGE OF I AVERAGE I MEAN > I MEAN > I REPRESENTATIVE 

- Selected as a COPC 
* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements 
*" - Background samples are as follows: BGSB0100, BGSB0200 (AND A DUPLICATE, DUP-41, BGSB0300, BGSB0400 



TABLE 4-2 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE SOILS AT SITE 03 

NWS EARLE, COLTS NECK, NEW JERSEY 

(uglkg) 

- Selected as a COPC 

SUBSTANCE 

4.4'-DDD 

4.4'-DDE ' 
4,4'-DDT 
HEPTACHLOR EPOXIDE ' 
BENZ(A)ANTHRACENE 

8ENZOIA)PYRENE ' 
BENZOIBJFLUORANTHENE 

CHRYSENE 
FLUORANTHENE ' 
PHENANTHRENE ' 
PHENOL 
DVRENE 

BACKGROUND 

FREQUENCY OF 
DETECTION 

NOT DETECTED 

2 1 4  
2 I 4  

NOT DETECTED 

NOT DETECTED 
NOT DETECTED 

NOT DETECTED 

NOT DETECTED 

2 1 4  
NOT DETECTED 
NOT DETECTED 

l / A  

SITE-RELATED 

FREQUENCY OF 
DETECTION 

1 1 2  
1 1 2  

2 1 2  
1 1 2  

1 1 2  

1 1 2  

1 1 2  
1 1 2  
1 1 2  

1 1 2  
1 1 2  
1 I ?  

RANGE OF 
POSITIVE DETECTION 

16 - 330 
43 - 420 

4 0  - 8 4  

Af i  . Afi 

REPRESENTATIVE 
CONCENTRATION 

277.86 
355.71 

84 

Afi 

RANGE OF 
POSITIVE DETECTION 

4.8 - 4.8 
21.5 - 21.5 

2.6 - 78 
1.35 - 1.35 

44 - 44 

48 - 48 

80.5 - 80.5 

69.5 - 69.5 
99.5 - 99.5 

97 - 97 
5 0  - 50  

105 - 105 

REPRESENTATIVE 
CONCENTRATION 

4.8 
21.5 

78 
1.35 

44  

48 

80.5 

69.5 
99.5 
97 
50 
1 n 5  



TABLE 4-3a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 03 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page I of 3 

LOCATION: 03GW01 O3GWOl 03GW01 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 

SAMPLE DATE: 07/24/95 07/25/95 07/24/95 

INORGANICS uglL uglL uglL 

ARARS 8 TBCs 11 03GW03-F 03GW05 

03GW03 03GW05 

1995 RI 1995 RI 

07124195 07120195 

uglL uglL 

152 268 E 

Maximum 

Contaminant 

Level (MCL) 

Drinking Water 

Health Advisory 

(Lowest Criterion 

Shown) 

uglL 

Groundwater 

Qual~ty 

2000 

uglL uglL 

448 E aluminum 7930 E nla 5520 E 

antimony 2.7 U nla 6.1 E 

arsenic 15.1 E nla 4.5 

barium 689 nla 34.0 

beryllium 0.11 U nla 0.20 

cadmium 11.7 E nla 12.3 E 

calcium 3920 nla 3730 

chromium, total I 9.8 I nla 1 3.1 

cobalt 

copper 

lead 

magnesium 2560 nla 1740 
-- 

manganese 

mercury 

43.3 I nla 1 37.2 
I I - 

0.12 J I nla 1 0.13 J 

nickel 22.7 I nla 1 20.7 

11.3 nla 0.61 

potassium 
-- 

sodium 

thallium 

vanadium 

zinc 623 J nla 91.3 J 

uglL uglL uslL 

109 i 

uglL 

107 J 259 

uglL uglL 
--- 

uglL 

2(100 a 

uglL 
-- 

2-butanone I 10.0 ul nla I nla 5 0 J 

uglL 

0.050 U 

nla 10.0 U 

uglL uglL 

nla 0.0016 R 

uglL 

0.200 

2.00 

I I I 

PESTICIDES I uglL uglL I uglL uglL 
I I I 

gamma-BHC (Lindane) I nla I 0.050 UI nla 

gamma-chlordane nla 0.050 U nla nla 0.0081 J 



TABLE 4-3a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 03 
DRAFT 

Page 2 of 3 
NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS & TBCs 11 SAMPLE NUMBER: 1 03GWO6 I - - -  
Drinking Water I NJDEP Maximum 

Contaminant 

Level (MCL) 

LOCATION: I 03GW06 ( - -  - 
Health Advisory ( Groundwater 

DATA SOURCE: 
(Lowest Criterion ( Quality 

SAMPLE DATE: 07120195 

INORGANICS uglL 

Shown) I Standard 

uglL uglL uglL 

200 aluminum 498 E J 

antimony 2.7 U 

arsenic 3.3 U 

barium 2.6 

beryllium 0.11 U 
- -- 

cadmium I 0.38 U 

calcium 1 7260 I 
chromium, total 1.3 

cobalt 0.60 U 

copper 0.79 

iron 440 E J 

lead I 1.5 u 1 
magnesium 1 3240 I 
-- ~ 

manganese 4.4 

mercury 0.0080 

nickel 1 1.1 I 
~otassium 1 497 p thallium 

vanadium 

zinc 

VOLATILES ug/L 

2-butanone 10.0 U 

PESTICIDES uglL 

gamma-BHC (Lindane) 0.050 U 

gamma-chlordane 0.050 U 

0;oo - -- 

2000 

uglL uglL 

300 

uglL uglL 

0.200 a 0.200 

2.00 a 0.500 

uglL 

uglL 

0.200 



TABLE 4-3a 
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 3 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to sample results: 

U - C ~ r r l t w n d  or el~ment was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

l l J  - N?! d~!ected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 

criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 
P 
I 
A 

E - Result exceeds one or more of the selected ARARs. 
A 

Footnotes to MCLs, MCLGs, or SMCLs: 

- No standard is available for this chemical in this classification. 

a - Where applicable, value(s) represent the more stringent of criteria for total, cis-, and trans- isomers. 

- Criteria are for total chromium. 
C C  - Action level 1300 uglL for water treatment technology for public water supply systems. 
C C C  - Action level 15 uglL for water treatment technology for public water supply systems. 

Footnotes to Health Advisories: 

- No standard is available for this chemical in this classification. 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical. 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical. 

c - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

d - The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

e - The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical 



TABLE 4-3b 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 03 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 

- - - - - -  I - - -  

DATA SOURCE: 1 1996RI 1 1996 RI I 1996 RI I 1995 RI I I 

DRAFT 

Page l o f  3 

SAMPLE NUMBER: 03SD02 10130196 

I 
SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 
- - 

calcium 

chromium, total 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

vanadium 

zinc 

SEMIVOLATILES 

2-methylnaphthalene 

acenaphthene 

acenaphthylene 

anthracene 

benzo(a)anthracene 

SELECTED ARARS 

Sediment 

Ecological 

Toxicity 

Threshold Values 

mglkg 

038004 10130196 '03SD03 10130196 03SDWET3A-1 

10/30/96 

W l k g  

1300 

0.41 U 

1.1 

2.6 

0.068 U 

0.053 u 
59.2 

6.7 R 

0.62 

Q.0 

1840 

6.5 

77.0 U 

6.5 J 

0.12 u 
0.76 

166 

0.87 UJ 

0.20 

157 u 
6.3 

6:s p 

Wlkg 

400 UJ 

400 UJ 

400 UJ 

400 UJ 

68.0 J 

10130/96 

W l k g  

7800 

0.46 U 

11.0 E 

22.4 

0.47 

0.084 

5260 R 

24.3 

0.86 

6.3 J 

2 1200 

14.7 

1400 

59.5 J 

0.14 u 
4.2 

2640 

1.0 UJ 

0.14 u 
226 

31.7 

10.4 

Wlkg 

450 UJ 

450 UJ 

450 UJ 

450 UJ 

93.0 J 

10130196 

mglkg 

61 5 

0.49 U 

0.92 U 

6.2 

0.080 U 

0.083 

242 

2.8 R 

0.43 

1.6 

613 

7.4 

91.7 U 

5.2 J 

0.14 U 

0.67 

85.5 

1.0 U J 

0.16 

187 U 

2.6 

5.1 

Wlkg 

470 UJ 

470 UJ 

470 UJ 

470 UJ 

470 UJ 

08105195 

mglkg 

9870 

1.3 

6.2 

60.8 E 

0.26 

2.1 E 

2570 

22.1 J 

2.3 

24.3 

15000 

89.1 E 

545 

42.3 

0.26 E 

9.5 

406 

2.1 R 

0.44 

85.3 

31.7 

104 R 

Wlkg 

140 J 

52.0 J 

130 E J 

140 J 

1300 E 



TABLE 4-3b 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 03 
DRAFT 

Page 20f 3 
NWS EARLE, COLTS NECK, NEW JERSEY 

SELECTED ARARS 

Sediment 

Ecological 

Toxicity 

Threshold Values 

uglkg 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

carbazole 

chrysene 

dibenz(a,h)anthracene 

fluoranthene 

fluorene 

naphthalene 

phenanthrene 

pyrene 

PESTICIDES 

alpha-chlordane 

endosulfan I 

gamma-BHC (Lindane) 

heptachlor 

heptachlor epoxide 



TABLE 4-3b 
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 3 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 
UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecological toxicity criteria: 

- No standard is available for this chemical in this classification. 

- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistry and Toxicity of In-Place Pollutants. Lewis Publishers, Inc. 
Ann Arbor, MI. 

ion IV W&e Manaaement D i v i w  Sediment Sc 
. . . - Source: USEPA. 1994c. Draft Rea reeina Values for Hazardous Waste Sites. 2/16/94 

Revision. 
- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Environmental Manaaement. 19:81-97. 

- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric 
Administration, Seattle, WA. 

- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PlBS 1962. 

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 5401F-951038 

- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 

- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicoloaical Benchmarks for Screening P o t e m  
Contaminants of Concern for Effects on Aquatic Biota. Oak Ridge National Laboratory, Oak Ridge, TN. 

ites Reh&ulitation Pol . 
. .  . - Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated S icv. Gouvernement du 

Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. In: R.L. Siegrist. 1989. International Review of Approaches for Establishing 
Cleanup Goals for Hazardos Waste Contaminated Land. Institute for Georesearch and Pollution Research. Norway. 

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

HISCELLANEOUS 

YO solids % 

otal organic carbon W l k g  

TABLE 4-3c 

COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 03 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 2 

Toxicity 

Threshold Values 

- - - 

- - -  
- - -  

- - - 
ARARS 8 TBCs 

Sediment 

Ecological 



TABLE 4-3c 
COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 3 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecological toxicity criteria: 

- No standard is available for this chemical in this classification. 

- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistry and Toxicity of In-Place Pollutants. Lewis Publishers, Inc. 
Ann Arbor, MI. 
- Source: USEPA. 1994c. Draft Reaion IV Waste Manaaemt  Division Sediment Screeina Values for Hazardous Waste Sites. 2/16/94 
Revision. 
- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Environmental Manaaemenl. 19:81-97. 

- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric 
Administration, Seattle, WA. 
- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PlBS 1962. 

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038 

- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 

- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Ioxicoloaical Benchmarks for Screening Potential 
Contammants of Concern for Effects on Aquatic Biota. Oak Ridge National Laboratory, Oak Ridge, TN. 

- Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated Sites Rehabilitation Policv. Gouvernement du 
Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. In: R.L. Siegrist. 1989. International Review of Approaches for Establishing 
Cleanup Goals for Hazardos Waste Contaminated Land. Institute for Georesearch and Pollution Research. Noway. 

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 



TABLE 4-3d 

COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 03 
DRAFT 

Page 1 of 3 
NWS EARLE, COLTS NECK, NEW JERSEY 

03SS02 10129196 1 - - - I - - - I - - -  I I  ARARS 8 TBCs SAMPLE NUMBER: I 03SS01 10129196 

LOCATION: 
Residential Non-Residential 

Direct Contact Direct Contact 

Cleanup Criteria Cleanup Criteria 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony I 0.48 

arsenic 1.4 

barium 1 5.6 

chromium, total 

cobalt 

copper 

iron 762 

lead 1 25.2 

manganese 

nickel 

potassium 

silver 0.19 

vanadium I 4.8 

zinc 6.0 

SEMlVOLATlLES Wlkg 
--. L 

bsnzo(a)anlhracenr 48.0 
benzo(a)pyrene 51.0 

benzo(b)fluoranthene 85.0 

chrysene 68.0 

fluoranthene 100 

phenanthrene 1 96.0 

phenol 1 50.0 

pyrene 1 100 



TABLE 4-3d 

COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 03 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 2 of 3 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

NJDEP Soil 

Impact to 

Groundwater 

Cleanup Criteria 

u g k l  

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

dieldrin 

endrin 

heptachlor epoxide 

5.2 J 

22.0 

84.0 

3.3 R 

2.3 R 

1.6 J 

4.4 

21 .O 

72.0 

3.9 U 

3.9 U 

1.1 J 

3.7 U 

3.7 U 

2.6 J 

3.7 U 

3.7 U 

1.9 U 

3000 

2000 

2000 

42.0 

17000 

12000 

9000 

9000 

180 

310000 

50000 

50000 

500000 

50000 

50000 



TABLE 4-3d 
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 3 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 3 of 3 

F.notnntes to smple results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

P 
I 
A 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
w 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 



TABLE 4-39 
02/04/97 DRAFT 

COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 03 
Paae 1 of 2 

d 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

% solids % 

total organic carbon m9lkg 

03SS01-DUP 

03SS01 

1996 RI 

10129196 

85.7 

16700 

03SS02 10129196 

03SS02 

1996 RI 

10129196 

89.3 

3860 

- - - 
- - -  

- - -  
- - - 

- 

ARARS 8 TBCS 

NJDEP Soil 

Residential 

Direct Contact 

Cleanup Criteria 

# 

NJDEP Soil 

Non-Residential 

Direct Contact 

Cleanup Criteria 

# 

NJDEP Soil 

Impact to 

Groundwater 

Cleanup Criter~a 

# 



TABLE 4-36 
COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 3 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

P 
I 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

2 
N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 

@ - Value is New Jersey guideline for maximum total concentration of all organic compounds in soil (including VOCs, SVOCs, and TPH) 



I.I...,YV 

aluminum 288 J ugA 
cadmium 6.5 uull. 
iron930~ugk- 
manganese J ug14 

acemphhylene 1 ?Kl J uglkg 
barium 60.8 mgikg 
benm(a)adhracene 13m uglkg 
benm(8)pyrene 1400 u@g 
bemo(b)fluorantlrene 2al0 u m  
benzHg,h,i)perykne 1000 
cadmium 2 1  rngfkg 
chrysene 1800 ugkg 
indeno(f ,2,3-cd)pymn 800 ugl 
lead BB.1 mglkg 
mercury 0.26 r r g h  
phenanhrene 2400 uglkg 

aluminum 448 ug 
Con 988 ugR 
antimony 10.6 ugl 

rdumimvn 7930 ugll 
arsenic 15.1 ugR 
cadmiun11.7 u& 
iron 26000 rgR 
aluminum 5520 ugR 
antimony 6.1 ugn 
cadbnium 12.3 ugk 

LEGEND 
Sample Locations with exceedances 

FIGURE 4-2 CONCENTRATlONS ABOVE SCREENING LEVELS 
SITE 3 - LANDFILL SOUTHWEST OF "F" GROUP 
120 0 120 240 Feet 

Brown bll Root lE!~viromntal 



4.5.2 Sediment 

During the 1995 RI, one sediment sample (03 SD WET3A-1) was collected from the drainage swale to 

determine potential impacts on the wetlands. In order to further define the extent of contamination in the 

wetlands, three additional sediment samples were obtained from the drainage swale during the 1996 RI 

Addendum field activities. These samples were located at points upstream on the landfill (03 SD 02), 

midstream on the swale, but upstream of sample location 03 SD WET3A-1 (03 SD 03) nd downstream P 
of the landfill (03 SD 04). Figure 4-1 shows the sample locations. Tables 4-4 and 4-5 present the 

occurrence and distribution of inorganic and organic chemicals detected in site-related sediment samples 

and compare them to background. Table 4-3 presents a comparison of detected compounds to ARARs 

and TBCs. Figure 4-2 shows sample locations and concentrations of compounds that exceed ARARs and 

TBCs. 

4.5.2.1 lnorganics 

Concentrations of metals in surface soils were similar to the range detected in background samples. 

Antimony was detected at low levels in 03SDWET3A-1 (1.3 mglkg) but was not detected in background 

samples. 

4.5.2.2 Organics 

PAHs including benz(a)anthracene, benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, indeno(l,2,3- 

cd)pyrene, fluoranthene, fluorene, and pyrene were detected in 03SDWET3A-1 at concentrations two to 

three times higher than background concentrations. 4,4'-DDT was detected in sediment samples from 3 

to 4 uglkg; however, background concentrations as high as 19 uglkg were detected. Alpha-BHC and 

heptachlor epoxide were detected in sample 03SDWET3A-1 at 0.082 uglkg and 2.2 uglkg, respectively. 

4.5.2.3 Miscellaneous Parameters 

Sediment samples collected in 1996 were analyzed for percent solids and TOC; results were within the 

range of background samples, with the exception of 03 SD 02 (160,000 mglkg TOC). 



TABLE 4-4 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT SITE 3 

NWS EARLE, COLTS NECK, NEW JERSEY 

Imglkg) 

- Selected as a COPC 
* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements 

* * *  - Background samples are as follows: BGSDOI, BGSDOP, BGSD04 through BGSD07 



TABLE 4-5 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT SITE 03 

NWS EARLE, COLTS NECK, NEW JERSEY 

(uglkg) 

I I BACKGROUND+* I SITE-RELATED 

FREQUENCY OF I RANGE OF 1 REPRESENTATIVE I FREQUENCY OF RANGE OF I REPRESENTATIVE 
DETECTION POSITIVE DETECTION CONCENTRATION 

- Selected as a COPC 

* *  - Background samples are as follows: BGSDO1, BGSDOZ, BGSD04 through BGSD07 



4.5.3 Groundwater 

Four site-related groundwater samples (03GW01, 03GW03, 03GW05, and 03GW06) were collected 

(Figure 4-1). These samples were obtained from monitoring wells MW3-01, MW3-03, MW3-05, and MW3- 

06, respectively. Tables 4-6 and 4-7 present the occurrence and distribution of inorganic and organic 

chemicals detected in site-related groundwater samples and compare them to background. Table 4-3 

presents a comparison of detected compounds to ARARs and TBCs. Figure 4-2 shows sample locations 

and concentrations of compounds that exceed ARARs and TBCs. 

4.5.3.1 lnorganics 

With the exception of beryllium, the site-related samples also showed the presence of all the metals found 

in background, in addition to arsenic and thallium. The highest concentrations of metals in Site 3 

groundwater samples were detected in the sample collected at 03GW01. This well and one other (03GW 

03) required sample filtering in the field. The filtered sample from the downgradient location, 03GW01, 

exhibited fairly high aluminum levels (5,520 ug/L) and also displayed concentrations greater than 

background ranges for antimony and cadmium. Other metals, such as iron, zinc, and barium, were 

present at considerably lower levels in the filtered sample. Sample 03GW05, collected from a well cross- 

gradient from the landfill, displayed an elevated level of manganese, and sample 03GW06 (an upgradient 

location) exhibited thallium at a low level. 

4.5.3.2 Organics 

Due to dry conditions in the summer of 1995, four monitoring wells (MW3-02, MW3-04, MW2-07, and 

MW3-08) were found to be dry. One of these wells, MW3-04, was found to have high levels of VOCs 

during a previous sampling event in March 1991. MW3-04 has been dry in all subsequent sampling 

events. VOCs detected above the NJDEP GWQS in MW3-04 were acetone (970 ug/L) and xylene (470 

ug/L). 

2-Butanone (5 ug/L) and gamma-chlordane (0.0081 ug/L) were each detected in one groundwater sample 

collected at Site 3. Neither of these compounds were detected in background groundwater samples. 

4.6 CONTAMINANT FATE AND TRANSPORT 

The behavior of contaminants in the environment at Site 3 is described in this subsection. The various 

chemicals detected during the 1995 RI and 1996 RI Addendum field activities and their transport potential 

in the environment are discussed in Section 4.6.1. Persistence of detected chemicals in the environment 

is discussed in Section 4.6.2. Section 4.6.3 presents a brief discussion of contaminant trends. 



TABLE 4-6 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 3 
NWS EARLE, COLTS NECK, NEW JERSEY 

IuglL) 

I BACKGROUND I SITE-RELATED 

FREQUENCY OF 1 RANGE OF I 1 2 X AVERAGE I FREQUENCY OF I RANGE OF I AVERAGE 1 MEAN > I MEAN > I REPRESENTATIVE 

' - Selected as a COPC 
* *  - Upper Tolerance Limit 



TABLE 4-7 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN GROUNDWATER AT SITE 03 

NWS EARLE, COLTS NECK, NEW JERSEY 

(uglL) 

- Selected as a COPC 

*' - Background samples are as follows: MW4-04, BGMW-02, BGMW-01. MW26-03, MW3-06, MW5-02, MW5-03, MW19-01, MWl -03 ,  MW5-08, MW11-03 

SUBSTANCE 

2-BUTANONE ' 
GAMMA-CHLORDANE 

BACKGROUND+* 
FREQUENCY OF 

DETECTION 

NOT DETECTED 
NOT DETECTED 

SITE-RELATED 

FREQUENCY OF 
DETECTION 

1 1 4  
1 1 4  

RANGE OF 
POSITIVE DETECTION 

REPRESENTATIVE 
CONCENTRATION 

RANGE OF 
POSITIVE DETECTION 

5 - 5  
0.0081 - 0.0081 

REPRESENTATIVE 
CONCENTRATION 

5 
0.0081 



4.6.1 Detected Chemicals and Transport Potential 

Analytical results for the media sampled at Site 3 indicate that a wide variety of semivolatile and pesticide 

compounds at low levels, in addition to several inorganics, is present in surface soil, groundwater, and 

sediment. One volatile compound, 2-butanone, was present in groundwater. No surface water samples 

were collected at the site. The physical transport data for the detected contaminants are presented in 

Table 2-8. Additional discussion with respect to chemical and physical properties, contaminant 

persistence, and contaminant migration pathways is presented in Section 2.3. 

One organic groundwater contaminant, 2-butanone, is considered volatile and mobile in the environment 

(either through soil gas migration or groundwater transport). This compound may have originated at 

source locations within or near the landfill, which may or may not have been depleted of this contaminant. 

This compound is also considered a common laboratory contaminant; however, the application of data 

validation protocols indicates this compound is not a laboratory artifact. 

The majority of the detected surface soil and sediment contaminants are PAHs and phthalate esters, 

which are characteristically immobile except when present at high concentrations. 

Elevated levels of certain metals in groundwater may or may not indicate the potential for groundwater 

transport for one or more of these metals, depending on the proportion of dissolved versus suspended 

concentrations that are present. Suspended solids in the unfiltered groundwater samples are suggested 

by the occurrence of much lower levels in corresponding filtered samples from the same location. Metals 

in suspension are expected to have a greatly diminished potential for in-situ transport compared to metals 

in solution, given that geologic conditions conducive to solution channeling or fracture-based flow do not 

exist. Despite efforts such as installation of dedicated low-flow bladder pumps and adherence to the EPA 

low-flow sampling procedure, at monitoring wells MW3-01 and MW3-03, low-turbidity samples could not 

be collected. Samples obtained from these two wells were filtered in the field. 

4.6.2 Contaminant Persistence 

For the classes of detected chemicals, environmental persistence varies widely. Chemical transformation 

of a chemical to degradation by-product(s) can be the result of numerous processes including 

biotransformation and uptake, photolysis, acid- or base-catalyzed reaction, or hydrolysis. The product 

chemical(s) may or may not be significantly different toxicologically or from a physical transport 

perspective. If the transformational process is known or suspected, by-product chemicals can be 

predicted and extent of transformation can be determined from chemical reaction rate data. Other 

transformational processes may be identified empirically from analytical data. 



Although most chemicals are resistant to chemical change because of their stability and/or lack of reaction 

sites, many of the more mobile species are subjected to at least limited transformation. Because of more 

fre.,dent contact with reactive dissolved species and catalysts when compared to unsaturated conditions, 

the contaminants found in saturated media (groundwater, saturated zone soils, surface water, and 

sediment) are most likely to be transformed in the environment. Higher molecular weight contam~nants 

tend to be less mobile and less prone to chemical transformation. 

4.6.3 Observed Chemical Contaminant Trends 

Despite their relatively high water solubilities, volatile organics were not detected at significant levels in 

groundwater. 2-Butanone and the pesticide gamma-chlordane were each detected in only one 

groundwater sample and were below quantitation limits. Without the benefit of an identified source of the 

release, accurate discussions about chemical migration potential cannot be made. A single sample 

location with a concentration below quantitation limits does not conclusively indicate that groundwater has 

been impacted or that further downgradient transport of the detected compounds is expected. 

The presence of suspended solids in sample 03 GW 01 is suggested by elevated turbidity readings and 

elevated levels of metals such as aluminum, whose common species are relatively insoluble. In the case 

of 03 GW 01, concentrations of iron and zinc were high in the unfiltered sample; filtered sample results 

were lower. However, levels of aluminum were still moderately high in the filtered sample, which may be 

due to a very low pH (less than 4.0). Although unfiltered sample results were used in all calculations for 

the groundwater risk assessment, in accordance with the recommended conservative approach to this 

evaluation, the filtered sample results for iron and zinc are more representative of dissolved-phase 

contamination. 

The source of the contamination in the sediment is likely the result of runoff and erosional dispersion. 

Sample 03 SS 01, collected from the eastern face of the landfill, contained elevated levels of PAHs. 

Runoff from this location is expected to migrate to the drainage swale, which has shown elevated levels of 

PAHs in the midstream segment (sample locations 03 WET3A-1 and 03 SD 03). It is unknown whether 

the surface water (not present during sampling) has the same constituents as the sediment; however, 

PAHs and phthalate esters are relatively immobile in the environment. 



4.6.4 Conclusions 

Chemical constituents detected in the surface soil and sediments at Site 3 have low potential for impact to 

groundwater. Runoff and erosional dispersion may allow limited migration of contaminated sediments. 

Detected chemicals in the groundwater do not conclusively demonstrate groundwater impact or identify a 

particular source location. Filtered samples collected from MW3-01 indicated several metals present in 

suspension rather than in the dissolved phase, which would diminish the potential for long-range transport 

of these metals in groundwater. However, the filtered sample collected from downgradient well MW3-01 

also exhibited cadmium and aluminum at levels greater than background, which suggests their presence 

in solution. Filtered results for arsenic were approximately one-third of the concentration of the unfiltered 

results and are considered more representative of dissolved-phase concentrations. Risk calculations 

based on unfiltered arsenic results are considered conservative and slightly over estimated. 

4.7 BASELINE RISK ASSESSMENT 

This section presents the results of the baseline risk assessment for Site 3. The risk assessment was 

performed using the approach outlined in Section 2.4. Tables 4-8 through 4-1 0 provide the selected COPCs 

and representative concentrations of inorganics and organics in site related surface soil, sediment, and 

groundwater, respectively. COPCs and representative concentrations were selected as described in 

Sections 2.4.1.1, 2.4.1.2, and 2.4.1.3. Exposure pathways, potential receptors, uncertainties, and 

conclusions are included. The risk assessment only identifies exposure and risks, not acceptable levels of 

these parameters. The results of this risk assessment are used for input into the risk management process, 

where clean-up goals and remediation procedures are identified for a site. 

4.7.1 Risk Characterization 

The results of the risk assessment are presented in the risk characterization and are discussed on a 

receptor-specific basis. The identified potential receptors have been evaluated on the basis of hypothetical 

future land use (residential, industrial, and recreational receptors). 



TABLE 4-8 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SURFACE SOIL - SITE 3 
NWS EARLE, COLTS NECK, NEW JERSEY 

I REPRESENTATIVE II 
CHEMICAL OF CONCERN 

ANTIMONY 

CONCENTRATION (mglkg) 

0.48 

4,4'-DDT * 
HEPTACHLOR EPOXIDE * 
BENZ(A)ANTHRACENE * 
BENZO(A)PYRENE * 
BENZO(B1FLUORANTHENE * 

ARSENIC I 1.3 

78 
1.35 
44 
48 

80.5 . . 

CHRYSENE * 
FLUORANTHENE 
PHENANTHRENE 
PHENOL * 
PYRENE * 

- -  - 

69.5 
99.5 
97.0 
50.0 
105.0 

* = UNITS FOR ORGANIC CHEMICALS ARE IN uglkg 



TABLE 4-9 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SEDIMENT - SITE 3 
NWS EARLE, COLTS NECK, NEW JERSEY 

I REPRESENTATIVE rl 
CHEMICAL OF CONCERN 

ANTIMONY 

CONCENTRATION (rnglkg) 

1.13 

4,4'-DDT* 
ALPHA-BHC * 
ALPHA-CHLORDANE* 
HEPTACHLOR EPOXIDE* 
2-METHYLNAPHTHALENE" 
ACENAPHTHENE* 
ACENAPHTHYLENE* 
ANTHRACENE* 
BENZO(A)ANTHRACENE * 
BENZO(A)PYRENE* 
BENZO(B)FLUORANTHENE* 
BENZO(G,H,I)PERYLENE* 
BENZO(K)FLUORANTHENE * 
BIS(2-ETHY LHEXY LIPHTHALATE * 
BUTY LBENZY LPHTHALATE * 
CARBAZOLE* 
CHRYSENE* 
DIBENZ(A,H)ANTHRACENE* 
FLUORANTHENE" 
FLUORENE* 
INDEN0(1,2,3-CD)PYRENE* 
NAPHTHALENE* 
PHENANTHRENE* 
PYRENE* 

2.2 
1 40 
5 2 
130 
140 

1 1 17.00 
1200.38 
1704.00 
874.24 

5 0 
8 2 
64  
70 

1538.00 
240 

1876.00 
260 

773.69 
130 

2047.00 
2886.00 

= UNITS FOR ORGANIC CHEMICALS ARE IN ug/kg 



TABLE 4-1 0 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

GROUNDWATER - SITE 3 (ug/L) 
NWS EARLE, COLTS NECK, NEW JERSEY 

I REPRESENTATIVE 
CHEMICAL OF CONCERN 

ARSENIC 
CADMIUM 

CONCENTRATION 

15.1 
11.7 

2-BUTANONE 
GAMMA-CHLORDANE 

5 
0.0081 



4.7.1.1 Current Industrial Employee 

Surface Soil Exposure 

The estimated total cancer risks for the current industrial employee for exposure to COPCs in surface soil at 

Site 3 are 8.5E-07 (ingestion) and 3.4E-06 (dermal contact). The total surface soil cancer risk is within the 

10" to 10" target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCRA sites or formulate standards and criteria (ARARs). The principal COPC contributing to the 

surface soil cancer risk is arsenic (dermal contact, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the current industrial employee assuming exposure to COPCs in 

surface soil at Site 3 is less than 1.0 for the ingestion, dermal contact, and inhalation exposure pathways. 

Adverse noncarcinogenic effects are not expected when the HI is less than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for current industrial receptors 

exposed to surface soil at Site 3 in Tables 4-1 1 and 4-12, respectively. 

No CTE analysis is required for surface soil exposure. 

4.7.1.2 Future Industrial Employee 

Groundwater Exposure 

The estimated total cancer risk for the future industrial employee for exposure to COPCs in groundwater at 

Site 3 is 7.9E-05 (ingestion) and 1.6E-07 (dermal contact). The total groundwater cancer risk is within the 1 O4 

to 10" target acceptable risk range often used by EPA to determine the need for action at CERCWRCRA 

sites or to formulate standards and criteria (ARARs). The principal COPC contributing to the groundwater 

cancer risk is arsenic (ingestion, 99 percent of the cancer risk for this pathway). 



TABLE 4-1 1 

RME CARCINOGENIC RISK TO CURRENT INDUSTRIAL RECEPTORS - SITE 03 

SURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

N/A = NOTAPPLICABLE, NO TOXICITY VALUE OR ABSORPTION FACTOR HAS BEEN ESTABLISHED FOR THIS 

CHEMICAL 



TABLE 4-1 2 

RME NONCARCINOGENIC HQS, CURRENT INDUSTRIAL RECEPTORS - SITE 03 
SURFACE SOlL 

NWS EARLE. COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS 
SUBSTANCE INGESTION DERMAL CONTACT IN FUGITIVE DUST 

4,4'-DDE NIA NIA NIA 

4,4'-DDT 1.5E-04 NIA NIA 

BENZO(A1ANTHRACENE N /A N /A NIA 

BENZO(A)PYRENE NIA NIA NIA 

BENZ0IB)FLUORANTHENE N/A NIA N/ A 

CHRYSENE NIA NIA NIA 

FLUORANTHENE 2.4E-06 NIA NIA 

HEPTACHLOR EPOXIDE 1 .OE-04 NIA NIA 

PHENANTHRENE NIA NIA NIA 

PHENOL 8.2E-08 NIA NIA 

CHEMICAL 

PYRENE 
ANTIMONY 

ARSENIC 

NIA = NOTAPPLICABLE, NO TOXICITY VALUE OR ABSORPTION FACTOR HAS BEEN ESTABLISHED FOR THIS 

3.4E-06 
1.7E-03 

4.2E-03 

N /A 
NIA 

2.1 E-02 

NIA 
N /A 

NIA 



The estimated noncarcinogenic HIS for the future industrial employee assuming exposure to COPCs in 

groundwater at Site 3 is less than 1.0 for the ingestion exposure pathways. Adverse noncarcinogenic effects 

are not expected when the HI is less than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to groundwater at Site 3 in Tables 4-13 and 4-14, respectively. 

No CTE analysis is required for groundwater exposure. 

4.7.1.3 Future Residential Receptor 

Surface Soil Exposure 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in surface soil at 

Site 3 are 4.3E-06 (ingestion) and 7.9E-06 (dermal contact). The total surface soil cancer risk is within the 

l o 4  to 10" target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCRA sites or formulate standards and criteria (ARARs). The principal COPCs contributing to the 

surface soil cancer risk are arsenic (ingestion, 81 percent of the cancer risk for this pathway; dermal contact, 

100 percent of the cancer risk for this pathway) and benzo(a)pyrene (ingestion, 13 percent of the cancer risk 

for this pathway). 

The estimated noncarcinogenic Hls for the current industrial employee assuming exposure to COPCs in 

surface soil at Site 3 is less than 1.0 for the ingestion and dermal contact exposure pathways. Adverse 

noncarcinogenic effects are not expected when the HI is less than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for current industrial receptors 

exposed to surface soil at Site 3 in Tables 4-15 and 4-16, respectively. 

No CTE analysis is required for surface soil exposure. 



TABLE 4-1 3 
RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 3 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

I GROUNDWATER GROUNDWATER 

CHEMICAL 



TABLE 4-1 4 
RME NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 3 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

I I GROUNDWATER I GROUNDWATER I 
SUBSTANCE I INGESTION I DERMAL CONTACT 
2-BUTANONE 8.2E-05 N/A I 

I, 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS 
CHEMICAL 



TABLE 4-1 5 

RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 03 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

1 
SURFACE SOIL SURFACE SOIL INHALATION OF COPCS 

SUBSTANCE INGESTION - LIFETIME DERMAL CONTACT - LIFETIME IN FUGITIVE DUST - LIFETIMI 

4,4'-DDD 1.9E-09 N/A N /A 
4,4'-DDE 

4,4'-DDT 

BENZO(A)ANTHRACENE 

BENZO(A1PYRENE 

BENZO(B)FLUORANTHENE 

CHRYSENE 
FLUORANTHENE 

HEPTACHLOR EPOXIDE I 1.9E-08 I NIA I NIA 

0 I 

ARSENIC 7.9E-06 N/A 
7.9E-06 NIA 

N/A = NOTAPPLICABLE, NO TOXICITY VALUE OR ABSORPTION FACTOR HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

1.1E-08 

4.2E-08 

5.3E-08 

5.5E-07 

9.2E-08 

7.9E-10 

N/A 

PHENANTHRENE NIA NIA 

PHENOL 

PYRENE 
,ANTIMONY 

N/A 

N/ A 

N/A 

, N/A 

N/A 

N/A 

N/A 

N/A 

N /A 

N/A 
N /A 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 
NIA 

NIA 

NIA 
N/A 



TABLE 4-1 6 

RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 03 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

I I SURFACE SOIL I SURFACE SOIL I INHALATION OF COPCS I 

BENZ0IA)ANTHRACENE I NIA I NIA I NIA 

BENZO(A)PYRENE I NIA NIA N /A 

4,4'-DDD 

4.4'-DDE 

4,4'-DDT 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

NIA 

NIA 

2,OE-03 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 



Groundwater Exposure 

The estimated total cancer risk for the future residential receptor for exposure to COPCs in groundwater at 

Site 3 is 3.4E-04 (ingestion), 4.1 E-06 (dermal contact), and 8.6E-09 (inhalation of VOCs during showering). 

The total groundwater cancer risk is at the upper bound of the l o 4  to 10" target acceptable risk range often 

used by EPA to determine the need for action at CERCWRCRA sites or to formulate standards and criteria 

(ARARs). The principal COPC contributing to the groundwater cancer risk is arsenic (ingestion, 99 percent 

of the cancer risk for this pathway and dermal contact, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic Hls for the future residential receptor assuming exposure to COPCs in 

groundwater at Site 3 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future residential receptor, the target organs, corresponding Hls, and principal COPCs are as follows: skin 

(3.2 - arsenic) and kidney (1.5 - cadmium). The estimated noncarcinogenic HI for the dermal contact and 

inhalation exposure pathways were less than 1.0. Adverse noncarcinogenic effects cannot be ruled out 

when the HI is greater than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to groundwater at Site 3 in Tables 4-1 7 and 4-1 8, respectively. 

The estimated total cancer risk for the future residential receptor for exposure to COPCs in groundwater at 

Site 3 is 1.5E-04 (ingestion), 1.3E-06 (dermal contact), and 2.5E-09 (inhalation of VOCs during showering). 

The total groundwater cancer risk is at the upper bound of the l o4  to 10" target acceptable risk range often 

used by EPA to determine the need for action at CERCWRCRA sites or to formulate standards and criteria 

(ARARs). The principal COPC contributing to the groundwater cancer risk is arsenic (ingestion, 99 percent 

of the cancer risk for this pathway and dermal contact, 100 percent of the cancer risk for this pathway). 



TABLE 4-1 7 
RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 3 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

GROUNDWATER GROUNDWATER INHALATION OF 

CHROMIUM I N/ A N/A N/A I 
TOTAL RISK I 3.4E-04 4.1 E-06 I 8.6E-09 - 
N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



TABLE 4-1 8 
RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 3 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

I I GROUNDWATER I I I NERVOUS IDUCTIVE~ 

CADMIUM I 1 .5€+00  1.5E+00 
CHROMIUM 5.4E-04 5.4E-04 t 

HI FOR TARGET ORGAN 3.2E+00 1.5E +00 5.3E-04 8.6E-03 9.2E-03 9.2E-03 1 
NIA = NOT APPLICA!LE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

GROUNDWATER 
DERMAL CONTACT - CHI1 

INHAL 
VOAS IN - 

3 

.ATION OF 
GW - ADULT 

.3E-04 

N/A 

N I A  



The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

groundwater at Site 3 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future residential receptor, the target organ, corresponding HI, and principal COPC is skin (1.5 - arsenic). 

The estimated noncarcinogenic HI for the dermal contact exposure pathway was less than 1.0. Adverse 

noncarcinogenic effects cannot be ruled out when the HI is greater than 1.0. 

Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to groundwater at Site 3 in Tables 4-19 and 4-20, respectively. 

4.7.1.4 Future Recreational Receptor 

Sediment 

The estimated total cancer risks for the future recreational child assuming exposure to COPCs in sediment 

during wading at Site 3 are 3.9E-07 (ingestion) and 8.2E-07 (dermal contact). This sediment cancer risk is 

below the 1 O4 to 1 O6 target acceptable risk range. 

The estimated individual noncarcinogenic HQs for the future recreational child assuming exposure to COPCs 

in sediment during wading at Site 3 are less than 1.0 for ingestion and dermal contact exposure pathways. 

Adverse noncarcinogenic health effects are not anticipated when the HI is below 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future recreational receptors 

exposed to sediment at Site 3 in Tables 4-21 and 4-22, respectively. 

No CTE analysis is required for sediment and surface water exposure. 



TABLE 4-1 9 
CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 3 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

GROUNDWATER INHALATION OF 



TABLE 4-20 
CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 3 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



TABLE 4-21 

RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 3 

SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSTANCE --- 
4.4'-DDT 

ALPHA-BHC 

ALPHA CHLORDANE 
HEPTACHLOR EPOXIDE 

2-METHYLNAPHTHALENE 

SEDIMENT 
INGESTION 

ACENAPHTHENE 

ACENAPHTHYLENE 
ANTHRACENE 

SEDIMENT 
DERMAL CONTACT 

6.8E-12 

3.6E-11 
2.6E-10 

NIA 

BENZO(A1ANTHRACENE 

BENZO(A)PYRENE 

BENZO(BIFLU0RANTHENE 
BENZO(G,H,I)PERYLENE 

1.8E-1 1 NIA 

NIA 

NIA 
NIA 

NIA 

NIA 

N I  A 

NIA 

BENZO(K)FLUORANTHENE 

BIS(2-ETHYLHEXYL)PHTHALA 
BUTY LBENZY LPHTHALATE 

CARBAZOLE 

CHRYSENE 

NIA 

NIA 

NIA 
1.1 E-08 

1.2E-07 

1.6E-08 

NIA 

DIBENZ(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENO(1,2,3-CD)PYRENE 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS 

CHEMICAL 

NIA 

NIA 

NIA 

NIA 
4.8E-11 

1.5E-11 

NIA 

1.8E-11 

1.5E-10 

NAPHTHALENE 

PHENANTHRENE 

PY RENE 

NIA 

NIA 

NIA 

NIA 

NIA 
2.3E-08 

NIA 

NIA 
7.4E-09 

NIA 

NIA 

NIA 

NIA 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 



TABLE 4-22  

ME NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 

SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

SEDIMENT I SEDIMENT 11 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

NIA 
7.2E-08 

NIA 

BIS(2-ETHY LHEXYL)PHTHALA 

BUTYLBENZYLPHTHALATE 
CARBAZOLE 

N A 

NIA 

N A 

NIA 

NIA 

NIA 

NIA 

CHRYSENE 

DIBENZ(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

PHENANTHRENE I 1.5E-05 I NIA 

1.4E-05 NIA 

N A 

NIA 

N A 

N I  A 

6.3E-07 

4.9E-08 
N/A 

INDENO(1.2.3-CD)PYRENE I 5.OE-07 I NIA 

NAPHTHALENE 1 NIA NIA 

UANTIMONY I 4.3E-04 I NIA 11 

NIA 

N/A 
N/A 

NIA 
7.2E-06 

1 .OE-06 

NIA 

I 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS 

NIA 

N I  A 

NIA 

NIA 

CHEMICAL 



4.7.2 Conclusions 

Sediment, groundwater, and surface water were sampled at Site 3. The potential receptors considered for 

this site were future industrial, residential, and recreational receptors. 

The RME cancer risks associated with future residential and future industrial (groundwater) exposure 

scenarios were at the upper end of the target risk range. In addition, CTE cancer risks also for the future 

residential receptor were also at the upper end of the target risk range. Arsenic (via ingestion of and dermal 

contact with groundwater) is the principal COPC that contributed to the cancer risks for these exposure 

scenarios. 

RME estimates for noncarcinogenic HIS associated with future residential (groundwater) exposure scenario 

exceeded 1.0, the cutoff point below which adverse noncarcinogenic effects are not expected to occur. 

Arsenic is the COPC that exceeded 1.0 for this exposure scenarios. In addition, CTE risk estimates for future 

residential exposure to groundwater yielded an HI greater than 1 .O; the affected target organ is the skin. 

RME risk characterization results (total cancer risks and total noncarcinogenic Hls) are presented for all 

potential receptors at Site 3 in Table 4-23 for subsurface soil and groundwater. Table 4-24 presents the 

relevant CTE risk estimates associated with potential receptors for groundwater, sediment and surface water. 

The estimated RME cancer risk for the future industrial employee and the future residential receptor is at the 

upper end of the target risk range, based mainly on ingestion of groundwater. The estimated CTE cancer 

risk for the future residential receptor is also at the upper end of the target risk range, based mainly on 

ingestion of groundwater. The estimated RME noncancer HI for the future residential receptor exceeds 1 .O, 

based mainly on ingestion of groundwater. The estimated CTE cancer risk for the future residential receptor 

exceeds 1 .O, based mainly on ingestion of groundwater. 

Arsenic is the compound of concern in groundwater at Site 3 causing the majority of the calculated excess 

human health risk (above the EPA guideline acceptable range). Arsenic was detected in one out of four 

site-related samples at a concentration of 15 ugll and in one out of 11 background samples at a 

concentration of 5.8 ugll. Therefore, arsenic is concluded to be elevated above background (based on 

one detection in site-related samples at a higher concentration than the one detection in background 

samples). However, considering site-specific uncertainties, such as the finding that arsenic 

concentrations in filtered groundwater samples were approximately one-third the concentrations found in 

unfiltered samples (see Section 4.6.4), risk calculations, which are based on the (higher) unfiltered results, 

should be considered conservative and slightly over estimated. 



TABLE 4-23 
SUMMARY OF ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICIES - SITE 3 

NWS EARLE. COLTS NECK, NEW JERSEY 

NIA = Not applicable because this media is not associated wi th this potential receptor 
N/S = Not sampled 

= During Showering, Adult Residents Only 
I X  = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 

@ - Result is the maximum of the Hls among the affected target organs from the amended risk assessment. 



TABLE 4-24 
SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 3 

NWS EARLE, COLTS NECK, NEW JERSEY 

N/A = Not applicable because this media is not associated wi th this potential receptor 
N/R = Central Tendency calculation not required. 
N/S = Not sampled 

= During Showering, Adult Residents Only 
*. = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 

@ - Result is the maximum of the Hls among the affected target organs from the amended risk assessment. 



4.8 ECOLOGICAL RISK ASSESSMENT 

Site 3 is a 5-acre landfill that was used from 1960 to 1968 for the disposal of domestic and industrial 

wastes, including various liquid wastes, wood, and small amounts of asbestos. Industrial wastes are 

believed to constitute only a small portion of the approximately 4,800 tons of wastes that were disposed at 

the site. The site is covered with grasses, brush, and some small trees, although many bare areas with 

exposed and scattered debris are also present. 

Most of the site is surrounded by upland forested areas that are dominated by pitch pine, scarlet oak, and 

white oak. Some shrubs (Vaccinium sp.) and woody vines (Smilax sp.) are present in the wooded areas. 

The southeastern edge of the landfill slopes downward into a relatively small (less than 2 acres) forested 

wetland. The wetland is dominated by red maple and blackgum. A small drainage depression runs 

through a culvert under the access road east of the site and terminates in the wetland from the northeast. 

Water in the drainage depression is ephemeral and generally flows only after periods of moderate or 

heavy rainfall. Surface water in the wetland is also ephemeral and dependent on rainfall. As a result, no 

permanent aquatic community is present in the wetland. Water also enters the wetland via runoff from the 

eastern portion of the landfill. The surface water body closest to Site 3 is the East Branch of 

Mingamahone Brook, located approximately 800 feet to the west, although it is not connected 

hydrologically to the Site 3 wetland. 

The landfill provides marginal upland habitat, but the wooded areas surrounding the landfill and the 

wetland provide excellent upland and semi-aquatic habitat, respectively. Most mammals found on the 

installation, such as white-tailed deer, red fox, gray fox, and several species of small mammals are 

expected to use the upland areas, as are avian species found on NWS Earle that are attracted to wooded 

areas. However, as in the ERA conducted for the RI report. (B&R Environmental, 1996), the wetland and 

related potential ecological risk to wetland receptors is the focus of this assessment. Although a 

permanent aquatic community is not present in the wetland, terrestrial and semi-aquatic organisms, such 

as amphibians, are expected to utilize the area. A limited aquatic invertebrate community is most likely 

present during the wetter months of the year. No sensitive habitats, other than the wetland, and no 

threatened or endangered species are known to occur on or around Site 3. 

No sediment samples were collected prior to 1995 at Site 3. One sediment sample was collected during 

1995 RI sampling activities at the site to investigate potential contaminant inputs from the landfill to the 

wetland. Several metals and PAHs were detected in the 1995 RI sediment sample collected in the 

wetland. Barium, cadmium, lead, and mercury slightly exceeded conservative thresholds used in the 

initial screening-level ERA for Site 3 conducted as part of the RI (B&R Environmental, 1996). Less 
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conservative thresholds were available for cadmium, lead, and mercury, and concentrations of these 

metals did not exceed those thresholds. The most conservative sediment screening thresholds (e.g., ER- 

L values from NOAA) were initially used in the calculation of hazard quotients in the 1996 RI ecological 

risk assessment. Hazard quotients were also calculated using less conservative thresholds (e.g., ER-M 

values from NOAA) to reduce the uncertainty involved in using the most conservative screening 

thresholds available and generate a "risk range" when the maximum detected concentration exceeded the 

most conservative threshold. Since the range between the ER-L and ER-M is defined as the 

concentration range in which adverse effects may "rarely to occasionally" occur, ascribing risk to a 

maximum concentration that exceeds the ER-L but is less than the ER-M may be misleading. 

Aluminum was detected above background in the sediment sample, but no suitable screening value was 

available. Concentrations of several PAHs exceeded ecological screening values in the ERA. 

Benz(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, and indeno(l,2,3-cd)pyrene 

exceeded the most conservative thresholds used but did not exceed less conservative values. 

Phenanthrene and pyrene exceeded the most conservative thresholds available as well as less 

conservative values. 

Although the wetland is relatively small, and hence, population effects from potential contaminant inputs 

are unlikely, the wetland is considered a sensitive habitat and most likely contains sensitive organisms. 

Therefore, potential ecological risks from PAHs to aquatic and semi-aquatic receptors that inhabit the 

wetland were considered possible. Data from the one sediment sample taken during the RI and the test 

pit soil samples collected on the eastern portion of the landfill as part of 1993 RIIFS (Weston, 1993a) and 

1995 RI sampling activities were not sufficient to ascertain whether elevated concentrations of 

contaminants, primarily PAHs, in Site 3 sediments were attributable to runoff from Site 3. Since 

contaminants detected in the sediment sample were either not detected or were present only in relatively 

low concentrations in groundwater, it was assumed that runoff was the most likely potential contaminant 

migration pathway from Site 3. In particular, no PAHs were detected in groundwater samples. 

For these reasons, additional sediment samples in the wetland and surface soil samples on the eastern 

toe of the landfill were proposed in the RI report to more fully determine the nature and extent of 

contaminants, mainly PAHs, in the wetland and determine whether surface soils on the landfill are 

contributing those contaminants to the wetland. As previously mentioned (Section 4.3.2), as part of RI 

Addendum sampling, two sediment samples (03SD03 and 03SD04) were collected slightly downgradient 

of where runoff from the landfill enters the wetland area (Figure 4-1). Also, one sediment sample 

(03SD02) was taken upgradient in the small drainage depression that enters the wetland from the 

northeast to determine if contaminants in the wetland may be due to upstream sources (although no other 



RI sites or major apparent contaminant sources are located near Site 3). Two surface soil samples were 

taken on the southeastern edge of the landfill where runoff exits the site to help ascertain whether 

runofflerosion from site surface soils is contributing contaminants to the wetland (Figure 4-1). Surface 

water samples in the wetland or drainage depression were not collected since surface water in the area is 

ephemeral and contaminants would be expected to deposit in sediments. 

4.8.2 Results and Discussion 

Of the inorganics detected in sediment samples collected in the wetland southeast of the landfill, only 

arsenic and barium exceeded sediment thresholds (Table 4-25). These exceedances were quite low; 

arsenic had an HQ of 1.8 and barium had an HQ of 1.1. Also, arsenic was detected only in one sample 

and the detected concentration was considerably less than the SEL for this inorganic (a less conservative 

threshold). The inorganics aluminum, beryllium, cobalt, and vanadium were retained as COCs since no 

suitable sediment thresholds values were available from any source. 

The maximum detected concentration of cobalt (0.86 mglkg) in Site 3 sediments (essentially moist soils) 

was comparable to the concentration in the upgradient sample and was well within the range of 

background soil concentrations (0.3 to 70 mglkg) found in the eastern United States (Shacklette and 

Boerngen, 1984) and the facility-wide sediment background concentration from the 1995 RI (2.1 mglkg). 

The maximum detected concentrations of aluminum, beryllium, and vanadium in Site 3 sediments were 

higher than in the upgradient sample. However, beryllium was detected only in one sample and, although 

it was not detected in the upgradient sample, the detected concentration (0.47 mglkg) was less than the 

background concentration from 1995 RI sampling (0.57 mglkg). It is also within the range of background 

concentrations in eastern United States soils (1 to 7 mglkg) (Shacklette and Boerngen, 1984). Beryllium 

was not detected in surface soil samples collected on the landfill near the wetland (Table 4-3d). 

The other detected concentrations of aluminum and vanadium in sediments were lower than in the 

upgradient sample. The maximum detected concentrations of aluminum and vanadium in landfill surface 

soils were an order of magnitude lower than the concentrations of those inorganics detected in 

background surface soil samples collected as part of 1995 RI sampling activities. The concentrations of 

aluminum in RI Addendum sediment samples were also less than the values detected in the 1995 RI Site 

3 sediment sample (Table 4-3b). Aluminum is a ubiquitous metal and is one of the most common 

elements in the earth's crust (Goyer, 1986), and vanadium is not generally considered to be toxic in the 

environment (Mailman, 1980). In addition, the maximum detected concentrations of aluminum (7,800 

mglkg) and vanadium (31.7 mglkg) in Site 3 sediments are within or comparable to common eastern 



TABLE 4-25 
SELECTION OF SEDIMENT CONTAMINANTS OF CONCERN - SITE 3 

NWS EARLE, COLTS NECK, NEW JERSEY 

Data from samples 03SD03 and 03SD04 from RI Addendum (1996) sampling. Results from location WET3A (1995 RI) not included 
* Sample 03SD02 

See Table 2-26 
ND = Not Detected 

Contaminant of 
Concern 

Frequency 
of 

Detection 
Inorganics (mglkg) 

Range of 
Detections1 

Aluminum 
Arsenic 
Barium 

Upgradient 
Concentration2 

212 
1 12 
212 

615-7,800 
11 

6.2-22.4 

Maximum 
Concentration 

NA 
6 

NA 

1,300 
1.1 
2.6 

Representative 
Sediment 

Thresholds3 

N A 
33 
N A 

7,800 
11 

22.4 

Lowest 
Effect 
Level 

NA 
6 
20 

1.8 
1.1 

Yes 
Yes 
Yes 

Severe 
Effect 
Level 

Hazard 
Quotient 

Retained as 
COC? 



United States soil background concentrations (aluminum = 10,000 to 20,000 mglkg; vanadium = 20 to 30 

mglkg) (Shacklette and Boerngen, 1984). Background sediment concentrations of aluminum and 

vanadium from the 1995 RI sampling were 3,940 mglkg and 42.7 mglkg, respectively. 

Of the organics detected in wetland sediment samples (PAHs and 4,4'-DDT), none exceeded threshold 

values (Table 4-25). Organics were detected only in one sample. Phenanthrene and pyrene, detected in 

elevated concentrations in the 1995 RI wetland sediment sample, were only detected in low 

concentrations in one 1996 RI Addendum sample. Also, PAH compounds were detected only in low 

concentrations (all equal to or less than 0.1 mglkg) in surface soil samples collected on the landfill near 

the wetland. Low levels of some pesticides were detected in landfill surface soil samples (Table 4-3d), but 

they were not detected in the wetland sediments, with the exception of one low detection of 4,4'-DDT 

(3 vglkg). 

4.8.3 Summarv and Conclusions 

Site 3 is a former landfill that received a variety of wastes in the 1960s. The former landfill area is covered 

with brush and small trees, although many bare areas with exposed debris are present. A small forested 

wetland is located directly southeast of the former landfill, and runoff from most of the landfill flows toward 

the wetland. 

Some metals and several PAHs were detected in wetland sediments during 1995 RI sampling activities. 

Most of these contaminants exceeded screening values used in the 1995 RI ecological risk assessment 

and were, therefore, retained as COCs. Nonetheless, only one sediment sample was collected in 1995. 

The COCs were either not detected or were detected at relatively low concentrations in groundwater, 

suggesting that contaminants may be migrating from the former landfill to the wetland via overland 

runofflerosion. However, no surface soil samples had been taken to ascertain whether contaminants were 

present in landfill surface soils near the wetland. Hence, two additional sediment samples were collected 

in the wetland near the area where runoff from the landfill enters the wetland, and one sediment sample 

was collected upgradient in a drainage ditch that enters the wetland from the north to determine if 

contaminants may be entering the wetland from other sources. Two surface soil samples were also 

collected at the landfill toe nearest the wetland to determine if runofflerosion of contaminants was 

potentially occurring. 

Only two contaminants in sediments (arsenic and barium) collected in 1996, exceeded thresholds, and the 

exceedances were minor. Some inorganics were retained as COCs since no suitable thresholds were 

available and the maximum detected concentrations were slightly higher than in the upgradient sample, 

but the concentrations all fall within the ranges of background soil concentrations in the eastern United 



States. Several PAHs and 4,4'-DDT were detected in one wetland sediment sample but did not exceed 

screening values. In landfill surface soil 'samples collected at the landfill toe, concentrations of 

contaminants that were sediment COCs were relatively low. Concentrations of these COCs were also 

relatively low in 1995 RI groundwater samples. 

The sample from the 1995 RI (03SDWET-3A-1) showed higher levels of several inorganics and PAHs 

than samples collected both upstream and downstream of that point during the 1996 RI Addendum field 

activities. This indicates that this location may be representative of a "hot spot" with contaminants that 

may not be site-related. 

The assessment endpoint chosen for Site 3 was the protection of individuals inhabiting the wetland area. 

For the reasons discussed above, impacts to the wetland appear to be minor and potential ecological risks 

to wetland receptors appear to be insignificant. Therefore, no remedial action based on potential risks to 

ecological receptors or additional ecological study is recommended at Site 3. 

4.8.4 Site-Specific Uncertainties 

Several inorganics were detected in Site 3 sediments for which no suitable ET values were available. 

Most of these metals were present in concentrations comparable to those in the upgradient sample. 

However, aluminum and vanadium were present in maximum concentrations in excess of those in the 

upgradient sample, although the other detected concentrations of those metals were less than those in the 

upgradient sample. For the most part, aluminum and vanadium were not significantly elevated in 1996 

surface soil samples collected on the landfill toe or 1995 groundwater samples. Aluminum was elevated in 

one downgradient groundwater sample, but concentrations in samples closer to the landfill were not 

elevated. Therefore, the presence of the one elevated hit of aluminum in landfill sediments is unclear, but 

it appears to be due to natural conditions. Nonetheless, this detection of aluminum and the lack of 

adequate sediment toxicity data for aluminum and vanadium introduces uncertainty into the results. 

4.9 EVALUATION SUMMARY 

Based on the 1995 RI results, metals in groundwater which exceeded regulatory guidelines include 

aluminum, antimony, arsenic, cadmium, and iron. Results of the human health risk assessment indicate 

that ingestion of groundwater could result in increased carcinogenic and non-carcinogenic risks above 

regulatory limits. The human health risk assessment results, however, should be considered conservative 

and may be overestimated based on arsenic in groundwater. 



Contamination in the drainage ditch may be the result of runoff from the landfill as evidenced by the 

presence of similar PAHs and phthalate esters in surface soil collected from the landfill and in the ditch 

sediments. These compounds, however, are relatively immobile at the concentrations present and have 

not impacted the adjacent marsh area. Results of the ecological risk assessment indicate insignificant 

potential risks to ecological receptors from Site 3-related contaminants. 

EPA guidance "Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills 

(Interim Guidance)," Directive No. 9355.0-62FS from the EPA Federal Facilities Restoration and Reuse 

Offce may be applicable when considering disposition of the site. 



.----x 5.0 SITE 6: LANPFILL WEST OF NORMANDY ROAD 

1) -.’ 
5.1 SITE BACKGROUND AND PHYSICAL SEll’lNG 

The landfill west of Normandy Road is a 4-acre site located in the Waterfront area. From 1943 to 1965, the 

site was used to dispose of refuse from the Waterfront area. The wastes consisted of lumber, glass, paper, 

packing material, and small amounts of paint and solvent. It was reported that the wastes were burned 

before they were covered, and an estimated 2,500 tons of waste were deposited annually at the landfill. The 

landfill area may have been part of a salt marsh before disposal began. Currently, the majority of the landfill 

surface is paved or covered with buildings. The landfill surface is 3 to 10 feet higher than the adjacent marsh 

wetlands areas, and the toe of the landfill .is covered with vegetation. Infiltration is limited and overland flow 

drains toward the salt marsh and eventually into Sandy Hook Bay. Groundwater flow is to the north and 

northwest based on- measured groundwater levels. Figure 5-1 is a map of the site. 

5.2 PREVIOUS INVESTIGATIONS 

52.1 IAS and SI 

The 1983 IAS consisted of interviews and on-site observations. The site was not recommended for a 

confirmation study. 

During the 1993 SI, four soil borings were drilled and completed as monitoring wells. Two soil samples were 

analyzed for VOCs, SVOCs, pesticides, PCBs, and metals. Low levels of VOCs and two pesticides were 

detected in soil samples from the locations of MW6-02 and MW6-03. Low levels of metals were also 

detected. Four sediment samples were collected from the marsh area downgradient of the site. Elevated 

levels of metals, pesticides, semivolatiles, and PCBs were detected. Groundwater .samples were collected 

from the four monitoring wells and analyzed for metals, organics, and landfill parameters. Elevated levels of 

metals, one SVOC, and two miscellaneous parameters were detected. Landfill parameters were relatively 

low compared to active solid waste landfills. 

--, 

,. 
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FIGURE 5-1 

Brown & Root Environmental 



Between June and October 1995, B&R Environmental conducted the following field investigation activities at 

Site 6: 

Sampling and analysis of surface water (Samples 06 SW 01 and 06 SW 02). 

. Sampling and analysis of sediment (Samples 06 SD 01 through 06 SD 04) 

. Sampling and analysis of groundwater from the four existing monitoring wells (Samples 06 

GW 01 through 06 GW 04). 

. Measurement of static-water levels in the four monitoring wells. 

A survey was conducted to establish the horizontal locations and vertical elevations of the sediment sample 

locations, the surface water sample locations, and selected existing monitoring wells. 

5.2.3 Summarv of Conclusions 

Groundwater showed elevated levels of cadmium, iron, and manganese and l ow  levels of pesticides. 

Sediment samples showed elevated levels of metals, pesticides, and semivolatile compounds, and sulface 

water indicated the presence of metals. 

5.2.4 Data Gaps (Obiectives of RI Addendum Field lnvestiqation) 

Based on previous investigations, including the 1995 RI, it was determined that further data were required to 

assess the ecological impacts on the adjacent wetlands. 

5.3 RI ADDENDUM FIELD INVESTIGATION 

On October 29, 1996 and November 1, 1996, B&R Environmental conducted the following field activities at 

Site 6: 

Sampling and analysis of surface water (Section 5.3.1) 

Sampling and analysis of sediment (Section 5.3.2) 

A survey was also conducted to establish horizontal locations and vertical elevations of the sampling 

locations. 



5.3.1 Surface Water Sampling 

The Rl Addendum work plan proposed the collection of six surface water samples from the marsh area 

adjacent to the northeastern side of the landfill. Due to low-flow conditions (despite heavier than average 

rainfall over the period before sampling in 1996) at three of the locations, only three surface water samples 

(06 SW 05 through 06 SW 07) were collected (Figure 5-1). These samples were collected to obtain 

additional data to delineate the extent of surface water contamination in the wetlands. Samples were 

submitted to IEA Laboratories and analyzed for TAL metals, TCL pesticideslPCBs, suspended solids, 

alkalinity, hardness, BOD, COD, and TDS. B&R Environmental collected the samples by placing the sample 

container directly into the water. Field measurements obtained included pH, specific conductivity, salinity, 

and flow data (depth and width). 

5.3.2 Sediment Sam~ling 

The six sediment samples (06 SD 05 through 06 SD 10) proposed in the work plan were collected at Site 6 

from the wetlands adjacent to the northeastern side of the landfill (Figure 5-1). These locations were selected 

to further define the extent of sediment contamination in the wetlands. Samples were collected by steel trowel 

and transferred directly into the sample container. Samples were obtained from beneath the organic material 
, 

layer at depths of 10 to 18 inches. Samples were submitted to IEA Laboratories and analyzed for TAL 

metals, TCL pesticideslPCBs, TOC, grain size, and percent moisture. Field measurements included pH, 

conductivity, and temperature. 

5.4 SITE CHARACTERISTICS 

Regional mapping places Site 6 within the outcrop area of the Englishtown Formation. The Englishtown 

Formation ranges between 35 and 150 feet in thickness and the soil borings are no more than 23 feet deep. 

The lithology of the sediments encountered in the on-site borings generally agrees with the published 

description of the Englishtown Formation. In general, the borings encountered fill material, yellowish-brown 

clay, yellowish-brown, olive, and gray sand and silty sand, and gray silt. 

Based upon the boring log descriptions, the wells penetrated fill material and the Englishtown Formation. 

Groundwater in the fill material and Englishtown aquifer beneath the site occurs under unconfined conditions 

and the fill material and formation 'are interpreted to be hydraulically interconnected. The direction of shallow 

groundwater flow in the aquifer, as indicated by both the August and October 1995 groundwater elevation 



measurements, is toward the north and northwest. There does not appear to be a significant seasonal 

variation in groundwater flow direction. 

Based upon the boring log descriptions, the wells are screened across the contact between the fill material 

and the Englishtown Formation. 

5.5 NATURE AND EXTENT OF CONTAMINATION 

This section evaluates all sampling data for the 1995 RI and 1996 RI Addendum. Surface water and 

sediment sample analysis results were compared to NWS Earle site-wide background samples as 

presented in Section 2.4.1. Groundwater at Site 6, found in the fill and Englishtown Formation, was 

compared to samples taken from the the fill and Englishtown Formation grouping of background 

groundwater samples taken at NWS Earle, as presented in Section 2.4.1. 

5.5.1 Sediment 

Four site-related sediment samples (06 SD 01 through 06 SD 04) were collected at Site 6 during the 1995 RI 

and six additional sediment samples (06 SD 05 through 06 SD 10) were collected during the 1996 RI 

Addendum field activities (Figure 5-1). Tables 5-1 and 5-2 present the occurrence and distribution of 

inorganic and organic chemicals detected in site-related sediment samples and compare them to 

background. The background samples for sediment are BGSDO1, BGSD02, and BGSD04 through BGSD07. 

Table 5-3 presents a comparison of detected compounds to ARARs and TBCs. Figure 5-2 shows sample 

locations and concentrations of compounds that exceed ARARs and TBCs. 

5.5.1.1 Inorganics 

Higher concentrations of metals, in comparison to background, were seen in site-related samples, particularly 

at sample locations 06 SD 01 and 06 SD 04 and, to a lesser extent, at sample locations 06 SD 02 and 06 SD 

07. Samples showed aluminum (up to 14,500 mglkg at 06 SD 07), arsenic (up to 36.3 mglkg at 06 SD 04), 

barium (up to 138 mglkg at 06 SD 02), cadmium (up to 1.8 mglkg at 06 SD 04), cobalt (up to 8.2 mglkg at 06 

SD Ol), copper (up to 228 mglkg at 06 SD 06 SD 04), iron (up to 52,200 mglkg at 0 6  SD Ol), lead (up to 445 

mglkg at 06 SD 04), magnesium (up to 2,460 mglkg at 06 SD Ol), manganese (up to 451 mglkg at 06  SD 

04), mercury (up to 0.63 mglkg at 06 SD 04), nickel (up to 43.8 mglkg at 06 SD 04), selenium (up to 3.4 

mglkg at 06 SD 04), vanadium (up to 104 mglkg at 06 SD 07), and zinc (up to 1,720 mglkg at 06 SD 04). 

Antimony and thallium were detected at two locations at levels up to 12.4 mglkg and 2.1 mglkg, respectively. 

These two compounds were not detected in background samples. 



TABLE 5-1 
OCCURRENCE AND DISTRIBUTION OF INOROANICS IN SEDIMENT AT SITE 6 

NWS EARLE, COLTS NECK, NEW JERSEY 

' - Selected as a COPC 
* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. 
*.* - Background samples are as follows: BGSDO1, BGSDOZ, BGSD04 through BGSD07 



TABLE 5-2 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT SITE 06 

NWS EARLE, COLTS NECK, NEW JERSEY 
luglkgl 

I I BACKGROUND** I SITE-RELATED 
FREQUENCY OF 1 RANGE OF 1 REPRESENTATIVE 1 FREQUENCY OF I RANGE OF 1 REPRESENTATIVE 

' - Selected as a COPC 
'* - Background samples are as follows: BGSDO1, BGSDOZ, BGSDO4 through BGSD07 

SUBSTANCE 
4,4'-DDD ' 
4,4'-DDE 
4.4'-DDT ' 
ALPHA-CHLORDANE ' 
DIELDRIN ' 
ENDOSULFAN II 
FNnRlN 

DETECTION 

2 1  6 
1 1 6  
1 1  6 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
N n T  nFTFPTFn 

POSITIVE DETECTION 
4.9 - 21 
1.7 - 1.7 
19 - 19 

CONCENTRATION 
11.98 

1.7 
10.64 

DETECTION 
4 I 9  
5 1 1 0  
4 1 1 0  
3 I 9  
2 1 1 0  
3 / 10 
1 I i n  

POSITIVE DETECTION 
2.4 - 230 
3.6 - 66 
9.3 - 110 
9.8 - 48 

0.31 - 1.6 
2.6 - 24 
l f i - l f i  

CONCENTRATION 
80.01 
24.62 
47.12 
19.64 

1.6 
8.82 
1 C 



TABLE 5-3a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 06 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 07128195 08/02/95 
I I 

I ugfl I uglL 

I aluminum 1320 E 420 E 

arsenic 5.1 3.3 1 

barium 30.4 64.9 

beryllium 0.1 1 U 0.21 

cadmium 7.0 E 1.2 

calcium 22000 5670 

7 - chromium, total 1 .O U 1 .O 1 

cobalt 7.6 4.0 

11 manganese 

nickel 

11 zinc 

PESTICIDES 

endosulfan I 

gamma-BHC (Lindane) 

uglL uglL 

0.050 U 0.050 1 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
Page 1 of 2 

- - -  I ARARS & TBCs 

06GW03 06GWO4 Maximum 1 Drinking Water I NJDEP 

Contaminant Health Advisory Groundwater 

Level (MCL) (Lowest Criterion Quality 

Shown) Standard 

uglL uglL uglL 

25000 20800 50000 

7.1 3.3 2000 a 5000 

uglL uglL ug1L uglL uglL 

0.050 U 0.0021 J 0.400 

0.050 U 0.050 U 0.200 0.200 a 0.200 



TABLE 5-3a 
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 6 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 

criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to MCLs, MCLGs, or SMCLs: 

s - - No standard is available for this chemical in this classification. 

a - Where applicable, value(s) represent the more stringent of criteria for total, cis-, and trans- isomers. 
+ - Criteria are for total chromium. 
++ - Action level 1300 uglL for water treatment technology for public water supply systems. 
+++ - Action level 15 uglL for water treatment technology for public water supply systems. 

Footnotes to Health Advisories: 
- No standard is available for this chemical in this classification. 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical. 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical 

c - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

d - The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

e - ~he'listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical. 



TABLE 6-3b 
02/04/91 

COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 06 

NWS EARLE, COLTS NECK, NEW JERSEY 

- - 
SAMPLE NUMBER: I 06GWO1 I 06GW02 I 06GWO3 I 06GWO4 I .-- 11 
LOCATION: I 06GWOl I 06GW02 I 06GWO3 I 06GWO4 I - -  I F  Contaminant 
DATA SOURCE: 

SAMPLE DATE: I1 Level (MCL) 

I I I I I I I 

MISCELLANEOUS I I I I I 11 
ammonia nitrogen m& 

biochemical oxygen demand mgL 

chemical oxygen demand mglL 

chloride mglL 

nitrate nitrogen m g k  

DRAFT 

Page 1 of 2 

sulfate mglL 

total organic carbon mglL 

total phosphorus as PO4 mglL 

turbidity ntu 

ARARS 8, TBCs 

(Lowest Criterion Quality 

Shown) Standard 

i 
3.0 E 

12.0 

48.0 

210 

0.50 U 

21 .O 

13.0 

0.20 J 

288 

0.20 J 

2.0 

10.0 

80.0 

0.12 J 

25.0 

3.0 

0.20 U 

5.8 

1 .O U 

2.0 

12.0 

49.0 

0.50 U 

39.0 * 

3.0 

0.20 U 

26.0 

6.0 E 

12.0 

64.0 

45.0 

0.50 U 10.0 

3.0 

21 .O 

0.20 

460 

- 

500 



TABLE 5-3b 
COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 6 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 

criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 
Y' 
-L 
Z 

Footnotes to MCLs, MCLGs, or SMCLs: 
- - No standard is available for this chemical in this classification. 

Footnotes to Health Advisories: 

- - No standard is available for this chemical in this classification. 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical. 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical 

c - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical. 
d - The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

e - The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical 



TABLE 6 - 3 ~  

COMPARISON OF SEDIMENT ANALYTICAL DATA I 6 ARARS AND TBCS - SITE 06 
DRAFT 

Page l o f  7 

LOCATION: I 06SDOl I 06SD02 

DATA SOURCE: 

06SD02 0611 5/95 SAMPLE NUMBER: 

NWS EARLE, COLTS NECK, NEW JERSEY 

06SD01 0611 5/95 

I I Ecological I 1995 RI I l995Rl I 1995RI I 1996Rl I 1996 RI I 1996RI Toxicity 

06SD03 06/15/95 

06SDO3 

I I I I I I I I 

iron 1 52200 JI 13800 1 15300 1 46000 JI 5580 1 7970 1 47800 J I ~  

06SD04 06/15/95 

06SDO4 

06SD05 11/01/96 

06SD05 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

06SD06 11/01/96 

06SD06 

1.5 E J 

4880 J 

44.5 J 

8.2 J 

111 E J 

lead 

magnesium 

manganese 

mercury 

I I I I I 1 I ,I 

silver I 1.8 UJI 1.0 UI 1.1 1.7 UJI 0.13 UI 0.13 0.22 U J ~ ]  1.00 M 
I I I 

sodium 1 335 JI 191 1 28.6 1 420 JI 1280 1 994 1 6960 J I ~  

06SD07 11101196 

06SD07 

0.61 U 

1170 

18.0 

4.3 

20.9 

221 E J 

2460 J 

134 J 

0.38 E J 
I 

I I 

thallium I 2.1 JI 0.73 U 

SELECTED ARARS 

Sediment 

8.1 

1770 

1.3 J 

nickel 

potassium 

selenium 

0.65 U 

1080 

22.5 

1.2 U 

13.1 

41.0 J 

1180 

27.1 J 

0.027 

21.7 E J 

956 J 

3.2 J 

2.3 

542 

1.2 J 

vanadium 

zinc 

SEMIVOLATILES 

acenaphthylene 

anthracene 

benzo(a)anthracene 

benzo(a)pyrene 

1.8 E J 

8820 J 

77.2 J 

7.7 J 

228 E J 

28.7 J 

401 

32.3 J 

0.060 

43.8 E J 

1530 J 

3.4 J 

48.7 J 

486 E J 

w k g  

740 UJ 

740 UJ 

170 J 

160 J 

0.056 U 

289 

4.1 R 

0.33 

0.75 

445 E J 

2330 J 

451 J 

0.63 E J 

18.2 

87.4 J 

uglkg 

410 U 

88.0 J 
580 E 

460 E 

0.93 

426 

0.91 U 

0.057 U 

202 

14.9 R 

1.5 

7.5 J 

3.8 

416 

4.1 J 

0.13 U 

4.0 

970 

0.93 U 

0.10 UJ 

1540 J 

42.6 J 

1.8 J 

6.3 J 

9.6 

1180 

32.3 J 

0.13 U 

1.20 L 

81 0 L 

50.0 T 

34.0 L 

5.1 J 

1310 J 

1.6 U J 

16.9 J 

2240 J 

14.8 J 

0.22 UJ 

21 0 L 

47.0 L 

460 0 

0150 L 



TABLE 5-3c 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 06 
DRAFT 

Page 20f 7 
NWS EARLE, COLTS NECK, NEW JERSEY 

butylbenzylphthalate 1 740 U J 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

carbazole 1 740 U J 

06SD01 0611 5/95 

06SDO1 

1995 RI 

0611 5195 

chrysene 1 240 J 

SEMIVOLATILES Wlkg 

dibenz(a,h)anthracene 740 U J 

dibenzofuran 1 740 U J 

fluoranthene 380 J 

fluorene 740 U J 

indeno(l,2,3-cd)pyrene 130 J 

naphthalene 740 U J 

phenanthrene 1 210 J 

- -  

toluene ,I 31.0 J 

pyrene 380 J 

VOLATILES 

4-methyl-2-pentanone 

06SD02 I OBSDO3 I 06SDO4 I 06SD05 I 06SD06 1 06S007 11 Sediment 

uglkg 

2.0 J 

xylene (total) 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

aldrin 

alpha-chlordane 

dieldrin 

endosulfan II 

endrin 

3.0 J 

uglkg 

230 E J  

66.0 E J 

89.0 E JN 

38.0 UJ 

48.0 E J 

7.3 U J 

24.0 E J 

7.3 UJ 

1995 RI 

0611 5195 

uglkg 

12.0 u 

1995 RI 

0611 5195 

12.0 U 
12.0 U 

uglkg 

43.0 E 

10.0 E 

9.3 E J 

wlkg  

13.0 U 

1995 RI 

0611 5195 

13.0 U 
13.0 U 

wlkg 

2.4 E JN 

5.2 E 

14.0 E 

uglkg 

21.0 U J 

1996 R1 

11/01/96 

21.0 , UJ 
21.0 UJ 

uglkg 

5.4 E R 

30.0 E J 

110 E J 

uglkg 

nla 

1996 RI 

11/01/96 

nla 
nla 

uglkg 

4.2 U 

4.2 U 

4.2 U 

uglkg 

nla 

1996 RI 

11101196 

nla 
nla 

ugwl  
4.2 U 

4.2 U 

4.2 U 

Ecological 
Toxicity 

Threshold Values 

W k g  

nla 

uglkg 

nla 
nla 

uglkg 
7.2 UJ 

7.2 UJ 

7.2 U J 

670 P 
25.0 P 

uglkg 
1 60 L 

2 20 L 

1.60 L 



TABLE 5-3c 
oVw97 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 06 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: I 06SD01 I 06SD02 I 06SD03 1 06SD04 I 06SD05 I 06SD06 I 06SD07 

DATA SOURCE: ( 1995RI 1 1995Rl 1 1995.1 1 1995RI 1 1996RI 1 1996RI 1 1996RI 

06SD06 11101196 06SD05 11101196 SAMPLE NUMBER: 

DRAFT 

Page 30f 7 

068002 06115195 06SD01 0611 5195 

SAMPLE DATE: I 06H 5195 

heptachlor 

heptachlor epoxide 

;ELECTED ARARS 

0611 5195 

Wlkg 

4.0 U 

23.0 E 

PESTICIDES 

endrin ketone 

gamma-chlordane 

Sediment 

Ecological 

Toxicity 

06SD03 0611 5/95 

uglkg 

73.0 UJ 

56.0 E J 

0.35 J 

2.3 J 

Threshold Values 

ugh!  

068004 0611 5195 

06115195 

uglkg 

4.3 U 

0.34 JN 

0.16 J 

0.24 J 

06115195 

Wlkg 

7.3 J 

3.5 UJ 

2.2 U 

0.20 J 

11101196 

uglkg 

4.2 U 

2.1 U 

1 1/01 196 1 lIOll96 

uglkg uglkg 

4.2 U 7 2 U. 

2.2 U 3 7 U. 

3.5 UJ 

1 .O J 

2.1 U 

2.1 U 

2.2 U 3.7 U. 

2.2 U 3.7 U. 



TABLE 5-3c 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 06 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 40f 7 

SAMPLE NUMBER: 06SD08 10129196 06SD09 10129196 

(1 LOCATION: 1 06SD08 I 06SD09 

11 DATA SOURCE: 1 1996RI ( 1996RI 

1) SAMPLE DATE: 

aluminum 2170 4490 

antimony 0.44 U 0.43 1 

arsenic 2.2 7.0 

barium 8.1 12.5 

beryllium 0.11 0.26 

cadmium 0.057 U 0.055 1 

calcium 92.4 583 

chromium, total 3.7 R 23.3 

cobalt 0.48 0.40 

copper 1.1 2.7 

iron 1790 14500 

lead 4.2 7.5 

magnesium 82.7 u 416 

manganese 12.4 J 10.0 

mercury 0.13 u 0.12 1 

nickel 1 .O 1.2 

potassium 172 631 

selenium 0.93 UJ 0.90 U, 
silver 0.13 U 0.12 

11 thallium I 0.80 U J I  0.78 U. 

vanadium 3.9 33.4 

zinc 4.5 12.4 

SEMlVOLATlLES Wlkg uglkg 

acenaphthylene 430 UJ 410 U. 

anthracene 430 UJ 410 U. 

benzo(a)anthracene 430 UJ 410 U. 

benzo(a)pyrene 430 UJ 410 U. 

I I I 11 Threshold Values 11 



T i .  LE 5-3c 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCs - SITE 06 
DRAFT 

Page 501 7 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE DATE: I 10129196 I 10129196 I 10129196 I Threshold Values 

I I I I 

I . . 
dieldrin 4.3 ul 4.1 UI 

- - -  
- - - 

- - -  
- - -  

fluorene 

indeno(l,2,3-cd)pyrene 

naphthalene 

phenanthrene 

- . - . - . . . . 
endosulfan II 4.3 u 4.1 u 4.6 U 

540 P 

endrin 4.3 u 4.1 u 4.6 U 
200 Q 

SELECTED ARARS 

Sediment 

Ecological 
Toxicity 

- - - 
- - - 

- - - 
- - -  

430 UJ 

430 UJ 

430 UJ 

430 UJ 

06SD10 10129196 

06SD10 

1996 RI 

068009 1 0129196 

06SD09 

1996 RI 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

410 UJ 

410 UJ 

410 UJ 

410 UJ 

06SD08 10129196 

06SW8 

1996 RI 

65.0 J 

150 J 

460 U J 

340 J 

540 P 

330 F 

480 P 

850 Q 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDES 

endrin ketone 

gamma-chlordane 

heptachlor 

heptachlor epoxide 

TABLE 5-3c 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 06 
DRAFT 

Page 60f 7 
NWS EARLE, COLTS NECK, NEW JERSEY 

06SD09 10129196 06SDl0 10129196 - - - - - -  - - -  - - -  SELECTED ARARS 

06SD09 06SD10 e m -  - - -  - - -  - - - Sediment 

Ecological 
1996 RI 1996 RI 

Toxicity 
10129196 10129196 Threshold Values 



TABLE 5-3c 
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 6 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 7 of 7 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 
J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 
R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 
E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecologlcal toxicity criteria: 

- No standard is available for this chemical in this classification. 

- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments Chemistrv a 
. . 

nd Toxlcltv of In-Place Pollutants. Lewis Publishers, Inc. 
Ann Arbor, MI. 
- Source: USEPA. 1994c. Daf t  Reaion IV Waste m a e m e n t  Div~s~on Sed . . .  

iment Screeina Values for Hazardous Waste Sites. 2116194 
Revision. 
- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Environmental Manaaement. 19:81-97. 

- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. N-cal Memorandum NOS OMA 52, National Oceanic and Atmospheric 
Administration, Seattle, WA. 

- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PlBS 1962. 

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 

- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038 

- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicoloaical Benchmarks for Screening Potential 
Contaminants of Concern for Effects on Aquatic Biota. Oak Ridge National Laboratory, Oak Ridge, TN. 

- Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated Sites Rehabilitation Policy. Gouvernement du 
Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. h: R.L. Siegrist. 1989. International Review of Ap~roaches for Establishinq 
Cleanup Goals for Hazardos Waste Contaminated l and. Institute for Georesearch and Pollution Research. Norway. 

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 



TABLE 5-3d 

11 SAMPLE NUMBER: 

11 LOCATION: 

11 DATA SWRCE: 

1) SAMPLE DATE: 
L 

MISCELLANEOUS 

% solids 

moisture 

pH 

total organic carbon ~ Q I ~ E  

COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 06 

NWS EARLE, COLTS NECK, NEW JERSEY 

06SD01 06SD02 

1995 RI 1995 RI 

0611 5/95 06/15/95 

nla nla 

nla nla 

80000 4600 

DRAFT 

Page 1 of 3 

06SD07 
Ecological 

1996 RI Toxicity 

I1101196 Threshold Values 

v 
nla II 
nla 

78700 J 



TABLE 5-3d 

COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS -SITE 06 

LOCATION: 06SD08 

DATA SOURCE: 1996 RI 

SAMPLE DATE: 10129196 

MISCELLANEOUS 

% solids % 77.2 

moisture YO nla 

nla 

total organic carbon I pH 

mglkg 4200 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 2 of 3 

ARARS 8 TBCs 

Sediment 

Ecological 

Toxicity 

Threshold Values 

- - -  
- - -  

- - -  
- - - 

- - - 
- - - 

- - - 
- - - 

065009 10129196 

06SD09 

1996 RI 

10129196 

79 6 

nla 

nla 

4830 

06SDl0 10129196 

06SDlO 

1996 RI 

10129196 

71.8 

nla 

nla 

22400 



TABLE 5-3d 
COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 6 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. . 
Footnotes to sediment ecological toxicity criteria: 
- - No standard is available for this chemical in this classification. 

B - Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistv and Toxicitv of In-Place Pollutants. Lewis Publishers, Inc. 

U1 Ann Arbor, MI. 
F - Source: USEPA. 1994c. Praft Reaion IV Waste Ma - 5 naaement Division Sediment Screeina Values for Hazardous Waste Sites. 2/16/94 

Revision. 
L - Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 

Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Environmental Manaaement. 19:81-97. 

M - Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric 
Administration, Seattle, WA. 

0 - Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario, Log 92-2309-067, PlBS 1962. 

P - Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 5401F-951038. 
Q - Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 

S - Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicoloaical Benchmarks for Screenina Potential 
Contaminants of Concern for Effects on Aquatic Biota. Oak Ridge National Laboratory, Oak Ridge, TN. 

T - Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated Sites Rehabilitation Policy. Gouvernement du 
Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. h: R.L. Siegrist. 1989. International Review of Approaches for Establishd 
Cleanu~ Goals for Hazardos Waste Contaminated Land. Institute for Georesearch and Pollution Research. Norway. 

W - Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 



TABLE 5-38 

COMPARISON OF SURFACE WATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 06 
DRAFT 

Page 1 of 3 
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SAMPLE NUMBER: 06SW01 06115195 
-- - 

ARARS (L TBCS 

LOCATION: 

DATA SOURCE: 1995 RI 

SAMPLE DATE: 06H 5195 

INORGANICS 

AWQC 
Freshwater 

Chronic Aquatic 

Life 

u g t  

0611 5195 

uglL 

305 

2.5 1 

4.4 E 

aluminum 500 

antimony 17.4 I 

AWQC 
Ingestion of 

Water and 

Fish 

uglL 

arsenic I 6.2 E 
barium I 468 

beryllium 0.14 I 

cadmium 2.7 E 

calcium 20000 

chromium, total 8.5 I 

cobalt 2.7 I 

copper 13.8 E 

iron 13600 

lead 5.0 E 

magnesium 5390 

manganese 338 

mercury 0.043 E 

NJDEP Surface 
Water Criteria 

for Protection 

of Human Health 

uglL 

AWQC 
Ingestion of 

Fish Only 

uglL 

nickel 

potassium 

selenium 

NJDEP Criteria 
Freshwater 

Chronic Aquatic 

Life 

uglL 

silver 

sodium 

5.00 

I .90 

101 + 

uglL 

thallium 

vanadium 
- - 

55.4 J 

uglL 

1.70 

uglL 

zinc 

PESTICIDES 

6.30 

ug l L  uglL 

nla 

uglL 

nla 

10.0 

164 

1.70 

uglL 



TABLE 5-39 

COMPARISON OF SURFACE WATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 06 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 2of 3 

ARARS 8 TBCs SAMPLE NUMBER: 06SW07 11101196 

06SW07 

1996 RI 

11101196 

uglL 

Freshwater Ingestion of Ingestion of 

Fish Only 

Life Fish 

uglL uglL 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 
- I+ 

uglL uglL 

0.92 

22.8 R 

uglL 

0.050 UR 

101 + 

uglL uglL uglL 

zinc 

PESTICIDES 



TABLE 5-3e 
COMPARISON OF SURFACE WATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 6 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to Ambient Water Quality Criteria: 

- - No standard is available for this chemical in this classification. 

+ - Criterion is hardness dependent and is generated based upon an assumed hardness of 100 mg/L. 



TABLE 5-3f 

COMPARISON OF SURFACE WATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 06 

ammonia nitrogen mglL 1 0.40 E J 

SAMPLE NUMBER: 06SWO1 0611 5/95 

LOCATION: 06SW01 

DATA SOURCE: 1995 RI 

SAMPLE DATE: 0611 5195 

I 

biochemical oxygen demand mglL I 4.0 

MISCELLANEOUS 

alkalinity as CaC03 mglL 

chemical oxygen demand mglL 1 23.0 

chloride malL I 100 

nla 

nitrate nitrogen m g l L I  1.1 

total dissolved solids mglL 

total hardness mglL 

nla 

65.0 
-- -- 

total organic carbon mglL 

total phosphorus as PO4 mglL 

NWS EARLE, COLTS NECK, NEW JERSEY 

6.0 

0.80 

total suspended solids mglL 

turbidity ntu 

DRAFT 

Page 1 of 3 

nla 

57.0 

06SW02 06/15/95 

06SW02 

1995 RI 

0611 5195 

nla 

0.40 E J 

4.0 

19.0 

101 

0.50 

nla 

65.0 

6.0 

0.70 R 

nla 

48.0 

06SW05 11101196 

06SW05 

Igg6 RI 

I 1 101 196 

217 

nla 

15.0 

407 , J 

nla 

nla 

13000 

1610 

nla 

nla 

59.0 

nla 

ARARS & TBCs 

AWQC 

Freshwater 

Chronic Aquatic 

Life 

AWQC 

Ingestion of 

Water and 

Fish 

10.0 

NJDEP Surface 

Water Protection 

of Human Health 

230 

10 0 

AWQC 

Ingestion of 

Fish Only 

NJDEP 

Freshwater 

Chronic Aquatic 
Life 

0.0200 8. 

230 



TABLE 5-3f 

COMPARISON OF SURFACE WATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - S l lE  06 

NWS EARLE. COLTS NECK. NEW JERSEY 

11 LOCATION: I 06SWO6 I - - -  11 DATA SOURCE: I 1996 RI I 1996RI I 

SAMPLE NUMBER: 

I( SAMPLE DATE: 1 11101196 1 11101196 1 

06SW07 11101196 06SW06 11101196 

alkalinity as CaC03 m g k  13.6 38.2 

ammonia nitrogen m& nla nla 

- - - 

biochemical oxygen demand mglL 19.0 3.2 

chemical oxygen demand mglL 579 J 30.3 J 

chloride m g k  nla nla 

nitrate nitrogen mglL nla nla 

total dissolved solids mglL 4300 1800 

total hardness mglL 586 245 

total organic carbon mglL nla nla 

total phosphorus as PO4 mglL nla nla 

total suspended solids mglL 1 100 24.0 

turbidity ntu nla nla 

CRAFT 

Page 20f 3 

ARARS 8 TBCs 

NJDEP Surface 
Water Protection 

of Human Health 

AWQC 
Freshwater 

Chronic Aquatic 

Life 

AWQC 
Ingestion of 

Water and 

Fish 

AWQC 
Ingestion of 

Fish Only 

NJDEP 
Freshwater 

Chronic Aquatic 

Life 



TABLE 5-3f 
COMPARISON OF SURFACE WATER EXPLOSIVES AND MISC. DATA TO ARARS AND TBCS - SITE 6 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample: 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

VI R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
rb 
4 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to Ambient Water Quality Criteria: 

- - No standard is available for this chemical in this classification. 

+ - Criterion is hardness dependent and is generated based upon an assumed hardness of 100 mg/L 

8. - Value represents the more stringent of criteria for freshwaters classified as FW2-NT, FW2-TP, and FW2-TM 
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5.5.1.2 Organics 

PAHs including benz(a)anthracene, benzo(a)pyrene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

indeno(l,2,3-cd)pyrene, fluoranthene, fluorene, and pyrene were detected in background sediment samples 

at levels ranging from 110 uglkg to 1,900 uglkg. The maximum concentrat~ons of individual PAHs detected in 

the site-related sediments occurred in sample 06 SD 04 and ranged from one to 10 times higher than the 

concentrations in background sediment. Background samples revealed the pesticide DDT and its analogs at 

the following concentrations: 4,4'-DDT (1 9 uglkg), 4,4'-DDE (1.7 uglkg), and 4,4'-DDD (21 uglkg). These 

pesticides were detected in the site-related sediment samples at Site 6, with 4,4'-DDT ranging from 9.3 uglkg 

to 110 uglkg, 4,4'-DDE ranging from 3.6 uglkg to 66 uglkg, and 4,4'-DDD ranging from 2.4 uglkg to 230 

uglkg. Several additional pesticides were detected in site-related sediment samples that were not present in 

background sediments or were present at much lower levels. The highest levels of pesticides were at 

sample locations 06 SD 01, 06 SD 02, and 06 SD 04. Trace levels of xylene (3 uglkg) and 4-methyl-2- 

pentanone (2 uglkg) were each detected in one site-related sediment sample, 06 SD 01, but were not found 

in background sediments. Bis(2-ethylhexyl) phthalate was present in two site-related sediment samples at 

concentrations up to 880 uglkg. Butylbenzyl phthalate was detected in one sample, 0 6  SD 08, at 300 uglkg 

but was not detected in background samples. Toluene was detected in one site-related sediment sample at 

a level (31 uglkg) considerably lower than the concentration detected in a background sediment sample (480 

u g w .  

5.5.1.3 Miscellaneous Parameters 

The Site 6 sediment analyses consisted of pH and TOC. TOC levels in sediment did not exceed 

background. 

5.5.2 Groundwater 

Four site-related groundwater samples (06 GW 01 through 06 GW 04) were collected from monitoring wells 

MW6-01 through MW6-04, respectively, at Site 6 (Figure 5-1). Tables 5-4 and 5-5 present the occurrence 

and distribution of inorganic and organic chemicals detected in site related groundwater samples and 

compare them to background. Table 5-3 presents a comparison of detected compounds to ARARs and 

TBCs. Figure 5-2 shows sample locations and concentrations of compounds that exceed ARARs and TBCs. 

5.5.2.1 lnorganics 

Concentrations of most metals in Site 6 groundwater were similar to the ranges detected in background 

samples. The following metals exhibited concentrations greater than background: cadmium (1.2 ug1L to 7.0 

ug/L) and iron (13,400 ugIL to 95,200 ugIL) in samples 06 GW 01, 06 GW 02, 06 GW 03, and 06 GW 04 and 

manganese (1820IuglL) in sample 06 GW 01. 



TABLE 5-4 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 6 
NWS EARLE, COLTS NECK, NEW JERSEY 

(mglkg) 

61.3 - 1820 
NICKEL 3 1  3 3.7 - 43.2 2.7E+05 38.33 4 1  4 0.76 - 5 2.61 NO NO 5.00 
POTASSIUM 3 1  3 3000 - 3620 l . l E + 1 2  6780 4 1  4 2250 - 9270 4395 NO NO 9270 

SODIUM 3 1  3 15800 - 92500 1.9E + 17 127600 4 1  4 20800 - 83100 40925 NO NO 83100 
ZINC 2 1  2 18.9 - 30.9 7 .3E+ l l  49.80 3 1  4 3.3 - 18.9 10.55 NO NO 18.90 

- Selected as a COPC 
" - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. 
* * *  - Background samples are as follows: MW4-04, BGMW-02, BGMW-01, MW26-03, MW3-06, MW5-02, MW5-03, MW19-01, MWl-03, MW5-08, MW11-03 



TABLE 5-5 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN GROUNDWATER AT SITE 06 

NWS EARLE, COLTS NECK, NEW JERSEY 
(uglL1 

I BACKGROUND*. 1 SITE-RELATED 
FREQUENCY OF I RANGE OF 1 REPRESENTATIVE ( FREQUENCY OF I RANGE OF REPRESENTATIVE 

SUBSTANCE I DETECTION I POSITIVE DETECTION I CONCENTRATION I DETECTION I POSITIVE DETECTION I CONCENTRATION 
ENDOSULFAN I ' I NOT DETECTED I I I 1 1 4  I 0.0021 1 0.0021 

.I NOT DETECTED I 1 1 4  0.0008 0.0008 I 
- Selected as a COPC 

* *  - Background samples are as follows: MW4-04, BGMW-02, BGMW-01, MW26-03, MW3-06, MW5-02, MW5-03, MW19-01, MW1-03, MW5-08, MW11-03 



5.5.2.2 Organics 

Endosulfan I and gamma-BHC were each detected in one groundwater sample collected at Site 6 at 

concentrations of 0.0021 ug/L and 0.0008 uglL, respectively. Neither of these compounds were detected in 

background groundwater samples. Explosives and related degradation products were analyzed for but not 

detected in groundwater samples. 

5.5.2.3 Miscellaneous Parameters 

Miscellaneous parameter analyses of four groundwater samples at Site 6 consisted of ammonia, BOD, COD, 

chlorides, nitrates, sulfates, TOC, phosphates, and turbidity. Most indicator parameters revealed lower 

concentrations in all downgradient wells than in upgradient well MW6-01. Downgradient concentrations were 

slightly greater than upgradient levels and greater than background ranges for ammonia and TOC in MW6-04 

and for sulfate in MW6-03. Upgradient well MW6-01 revealed ammonia, chloride, BOD, COD, and TOC at 

concentrations greater than background. The wells containing maximum detected concentrations were 

generally consistent with the results of the previous 1993 investigation. None of the indicator parameters in 

upgradient or downgradient wells were high enough to be within a range typically associated with 

concentrated landfill leachate (Chian and DeWalle, 1976; ASCE, 1976; Brunner and Keller, 1972). 

5.5.3 Surface Water 

Two surface water samples were collected in Site 6 at 1995 (06 SW 01 and 06 SW 02), and three surface 

water samples (06 SW 05 through 06 SW 07) were collected in 1996 (Figure 5-1). Table 5-6 presents the 

occurrence and distribution of inorganic and organic chemicals in site-related surface water samples and 

compares them to background. No organic chemicals were detected in Site 6 surface water samples. Table 

5-3 presents a comparison of detected compounds to ARARs and TBCs. Figure 5-2 shows sample locations 

and concentrations of compounds that exceed ARARs and TBCs. 

5.5.3.1 Inorganics 

The highest levels of metals were primarily at locations 06 SW 01 and 06 SW 06. Metals exceeding two 

times the background concentrations include aluminum (up to 15,100 ugIL), arsenic (up to 42.4 ugIL), barium 

(up to 468 ugIL), cadmium (2.7 uglL at 06 SW Ol), cobalt (up to 6.6 ugIL), copper (up to 102 ugIL), iron (up to 

349,000 uglL), lead (up to 506 uglL), mercury (up to 0.29 uglL), nickel (up to 27.2 ugIL), vanadium (up to 

40.5 ugIL), and zinc (up to 323 uglL). Antimony was also detected at location 06 SW 06 (3.3 ugIL), but was 

not detected in background samples. No analytes exceeding two times background were detected in 06 SW 

02,06 SW 05, or 06 SW 07. 



TABLE 5-6 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE WATER AT SITE 6 

NWS EARLE, COLTS NECK, NEW JERSEY 
IuglL) 

- Selected as a COPC 
* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements 
*" - Background samples are as follows: BGSWOI. BGSWOZ, BGSW04 through BGSW07 



5.5.3.2 Miscellaneous Parameters 

Miscellaneous parameter analyses of the five surface water samples taken at Site 6 consisted of ammonia, 

BOD, COD, chlorides, total water hardness (hardness), TOC, phosphate, and turbidity. Although several 

surface water indicator parameters were detected at levels greater than background (chloride, phosphate, 

nitrate, and ammonia), none were considered to be within a range typically associated with concentrated 

landfill leachate. 

5.6 CONTAMINANT FATE AND TRANSPORT 

The behavior of contaminants in the environment at Site 6 is described in this subsection. Various chemicals 

detected and their transport potential in the environment are discussed in Section 5.6.1. Persistence of 

detected chemicals in the environment is discussed in Section 5.6.2. Section 5.6.3 presents a brief 

discussion of contaminant trends. This section evaluates all sampling data for the 1995 RI and 1996 RI 
- - 

Addendum. 

5.6.1 Detected Chemicals and Transport Potential 

Analytical results for the media sampled at Site 6 indicate a wide variety of semivolatile and pesticide 

compounds, in addition to several inorganics, present in the groundwater and sediment. Only inorganics 

were present in surface water samples. The physical transport data for the detected contaminants are 

presented in Table 2-8. Additional discussion with respect to chemical and physical properties, contaminant 

persistence, and contaminant migration pathways is presented in Section 2.3. 

Low levels of two pesticides were detected in groundwater samples. Endosulfan I (downgradient) and 

gamma-BHC (upgradient) are considered somewhat mobile in groundwater, since their solubilities and K, 

values are more favorable for transport than those of organic compounds that are considered highly immobile 

(for example, PCBs and PAHs). These pesticides may have originated at source locations not identified in 

this investigation or from source locations that have since been depleted of these compounds. Downgradient 

samples 06 GW 02, 06 GW 03, and 06 GW 04 revealed elevated concentrations of cadmium, iron, and 

manganese. However, these data do not suggest migration of inorganic contaminants from the site because 

upgradient sample 06 GW 01 exhibited the same metals at higher concentrations. 

No organics were detected in surface water. Higher concentrations of organics detected in the sediments 

may be attributable to the organic carbon present in the sediments that tends to bind the heavier organics 

such as PCBs and PAHs. 



5.6.2 Contaminant Persistence 

For the classes of detected chemicals, environmental persistence varies widely. Transformation of a 

chemical to its degradation by-product(s) can be the result of numerous processes including 

biotransformation and uptake, photolysis, acid- or base-catalyzed reaction, or hydrolysis. The by-product 

chemical(s) may or may not be significantly different toxicologically or be different f r o m  a physical transport 

perspective. If the transformational process is known or suspected, product chemicals can be predicted and 

extent of transformation can be determined from chemical reaction rate data. Other transformational 

processes may be identified empirically from analytical data. 

Although most chemicals are resistant to chemical change because of their stability and/or lack of reaction 

sites, many of the more mobile species are subjected to at least limited transformation. Because o f  more 

frequent contact with reactive dissolved species and catalysts when compared to unsaturated conditions, the 

contaminants found in saturated media (groundwater, saturated zone soils, surface water, and sediment) are 

most likely to be transformed in the environment. Higher molecular weight contaminants tend to b e  less 

mobile and less prone to chemical transformation. 

5.6.3 Observed Chemical Contaminant Trends 

Surface water samples at Site 6 do not demonstrate continuous chemical migration impact from the landfill. 

The detected sediment contamination could be the result of runoff and erosional dispersion. Organic 

compounds in sediment fall into three classes: PAHs (which are considered relatively immobile), pesticides 

(which have varying degrees of mobility), and volatiles (which are considered mobile). Of these classes, the 

detected levels of PAHs are the highest, although the overall potential for PAH migration impacts is low due 

to the organic carbon, to which they bind, present in most sediments. 
-- 

5.6.4 Conclusions 

Runoff and erosional dispersion may allow limited migration of contaminated sediments, although the 

compounds found in the sediments may not originate at Site 6. The highest levels o f  inorganic and organic 

contaminants were primarily detected in sediment samples nearest the site, indicating that contaminants 

have not been dispersed into the marshland to a significant degree. An attempt to obtain surface water 

samples/sediments from landfill seeps was not possible despite much heavier than average rainfall over the 

period (1996 activities only), indicating that landfill seeps either do not exist or flow only rarely. Detected 

chemicals in the groundwater indicate the possibility of limited groundwater impacts for certain metals and 

Endosulfan I at a very low level. 



5.7 BASELINE RISK ASSESSMENT 

This section presents the results of the baseline risk assessment for Site 6. The risk assessment was 

performed using the approach outlined in Section 2.4. Tables 5-7 through 5-9 provide the selected COPCs 

and representative concentrations of inorganics and organics in site-related groundwater, sediment, and 

surface water (inorganics only), respectively. COPCs and representative concentrations were selected as 

described in Sections 2.4.1.1, 2.4.1.2, and 2.4.1.3. Exposure pathways, potential receptors, uncertainties, 

and conclusions are included. 

The risk assessment only identifies exposure and risks, not acceptable levels of these parameters. The 

results of this risk assessment are used for input into the risk management process, where clean-up goals 

and remediation procedures are identified for a site. 

5.7.1 Risk Characterization 

The results of the risk assessment are presented in the risk characterization and are discussed on a 

receptor-specific basis. The identified potential receptors have been evaluated on the basis of hypothetical 

future land use (residential, industrial, and recreational receptors). 

5.7.1 .I Future Industrial Employee 

Groundwater Exposure 

The estimated total cancer risk for the future industrial employee for exposure to COPCs in groundwater at 

Site 6 is 1.4E-04 (ingestion) and 2.9E-07 (dermal contact). The total groundwater cancer risk is at the upper 

end of the 10" to 104 target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPC contributing to the 

groundwater cancer risk is arsenic (ingestion, 99 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future industrial employee assuming exposure to COPCs in 

groundwater at Site 6 is less than 1.0 for the ingestion exposure pathways. Adverse noncarcinogenic effects 

are not expected when the HI is less than 1 .O. 



TABLE 5-7 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

GROUNDWATER - SITE 6 (ugIL) 
NWS EARLE, COLTS NECK, NEW JERSEY 

11 I REPRESENTATIVE 11 
CHEMICAL OF CONCERN 

ARSENIC 
CHROMIUM 
ENDOSULFAN l 
G A M M A  BHC(LINDANE) 

- - - 

CONCENTRATION 

26.8 
1.2 

0.0021 
0.0008 



TABLE 5-8 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COFCS 

SEDIMENT - SITE 6 
NWS EARLE, COLTS NECK, NEW JERSEY 

CHEMICAL OF CONCERN 
ANTIMONY 
ARSENIC 
COPPER 
LEAD 
MERCURY 
THALLIUM 
4,4'-DUU + 

4,4'-DDE* 
4,4'-DDT' 
4-METHYL-2-PENTANONE' 
ACENAPHTHYLENE' 
ALPHA-CHLORDANE' 
ANTHRACENE' 
BENZ(A)ANTHRACENE 
BENZO(A)PYRENE+ 
BENzo(B)FLUORANTHENE" 
BENZO(G,H,I)PERYLENE* 
BENZO(K)FLUORANTHENE" 
BIS(2-ETHYLHEXyL)PHTHALATE' 
BUTYL BENZYL PHTHALATE 
CARBAZOLE* 
CHRYSENE' 
DIBENZ(A,H)ANTHRACENE' 
DIBENZOFURAN + 

DIELDRIN ' 

CONCENTRATION (mglkg) 
4.63 
21.6 
82.7 

163.62 
0.27 
0.98 
80.01 
24.62 
47.12 

2 
160 

19.64 
260 

676.57 
852.29 
1587.69 
91 2.89 
451.36 
521.76 

300 
140 

884.84 
385.23 

78 
1.6 

- 

ENDOSULFAN It '  
ENDRIN' 
ENDRIN KETONE' 
FLUORANTHENE' 
FLUORENE' 
GAMMA-CHLORDANE' 
HEPTACHLOR' 
HEPTACHLOR EPOXIDE 
INDENO(1,2,3-CD)PYRENE' 
NAPHTHALENE' 
PHENANTHRENE' 
PYRENE' 
TOLUENE' 
XY L t ~ t  (TO IAL) ' 

8.81 
1.6 
7.3 

81 9.63 
83 

19.81 
0.35 
2.3 

800.89 
9 0  

421.54 
884.61 

3 1 
3 

+ E: UNITS FOR ORGANIC CHEMICALS ARE IN uglkg 



TABLE 5-9 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SURFACE WATER - SITE 6 (ug/L) 
NWS EARLE, COLTS NECK, NEW JERSEY 

R REPRESENTATIVE II 
CHEMICAL OF CONCERN 

ANTIMONY 

CONCENTRATION 

3 .3  
ALUMINUM 
ARSENIC 
CADMIUM 

9594.7 
28.49 
1.73 



Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to groundwater soil at Site 6 in Tables 5-1 0 and 5-1 1, respectively. 

The estimated total cancer risk for the future industrial employee for exposure to COPCs in groundwater at 

Site 6 is 1.6E-05 (ingestion) and 4.5E-08 (dermal contact). The total groundwater cancer risk is within the 1 O4 

to 106 target acceptable risk range often used by EPA to determine the need for action at CERCWRCRA 

sites or to formulate standards and criteria (ARARs). The principal COPCs contributing to the groundwater 

cancer risk is arsenic (ingestion, 98 percent of the cancer risk for this pathway). 

Estimated CTE carcinogenic risks are presented for future industrial receptors exposed to groundwater at 

Site 6 in Table 5-1 2. 

5.7.1.2 Future Residential Receptor 

Groundwater Exposure 

The estimated total cancer risk for the future residential receptor for exposure to COPCs in groundwater at 

Site 6 is 6.OE-04 (ingestion), 7.3E-06 (dermal contact), and 3.9E-08 (inhalation of VOCs during showering). 

The total groundwater cancer risk exceeds the lo4  to 106 target acceptable risk range often used by EPA to 

determine the need for action at CERCWRCRA sites or to formulate standards and criteria (ARARs). The 

principal COPC contributing to the groundwater cancer risk is arsenic (ingestion, 99 percent of the cancer 

risk for this pathway and dermal contact, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic His for the future residential receptor assuming exposure to COPCs in 

groundwater at Site 6 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future residential receptor, the target organ, corresponding HI, and principal COPC is skin (5.7 - arsenic). The 

estimated noncarcinogenic HI for the dermal contact exposure pathway was less than 1.0. Adverse 

noncarcinogenic effects cannot be ruled out when the HI is greater than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to groundwater at Site 6 in Tables 5-13 and 5-14, respectively. 



TABLE 5-10 

RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 6 

GROUNDWATER 

NWS EARLE. COLTS NECK, NEW JERSEY 

I GROUNDWATER I GROUNDWATER I 

THIS CHEMCIAL 

SUBSTANCE 
I 

ENDOSULFAN l 

GAMMA-BHC (LINDANE) 

IARSENlC 

INGESTION 

N /A  

3.6E-09 

DERMAL CONTACT 

N /A 

N /A 

1.4E-04 2 . 8 8 E - 0 7  I 



TABLE 5-1 1 

R M E  NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 6 
GROUNDWATER 

N W S  EARLE, COLTS NECK, NEW JERSEY 

n I GROUNDWATER I GROUNDWATER 11 
SUBSTANCE 

ENDOSULFAN 1 
GAMMA-BHC (LINDANE) 

THIS CHEMICAL 

ARSENIC 

INGESTION 

3.4E-06 

2.6E-05 

8.7E-01 I 1.79E-03 

DERMAL CONTACT 

N/A 

N/A 

C H R O M I U M  1 1 . 1  7E-05 N /A 
NA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR 



TABLE 5-1 2 

CENTRAL TENDENCY CARCINOGENIC RISK T O  FUTURE INDUSTRIAL RECEPTORS - SITE 6 

GROUNDWATER 

NWS EARLE. COLTS NECK, NEW JERSEY 

I GROUNDWATER GROUNDWATER 

SUBSTANCE INGESTION DERMAL CONTACT 

ENDOSULFAN l N /A N / A  

NA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED F O R  THIS 

CHEMICAL 



TABLE 5-13 

RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 6 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

1 GROUNDWATER I GROUNDWATER I INHALATION OF 11 
SUBSTANCE 

ENDOSULFAN l 
GAMMA-BHC (LINDANE) 

ARSENIC 

CHROMIUM 

TOTAL RISK 

\ 

INGESTION - LIFETIME 

N /A 

NA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

1.5E-08 

6.OE-04 

N /A 

6.OE-04 

DERMAL CONTACT - LIFETIME 

N /A 

VOAS IN GW - ADULT 

N /A 

N /A 

7.3E-06 

N /A 

7.3E-06 

3.9E-08 

N /A 
N /A 

3.9E-08 



TABLE 5-14 

RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 6 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

GROUNDWATER GROUNDWATER INHALATION OF 

INGESTION - CHILD 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



The estimated total cancer risk for the future residential receptor for exposure to COPCs in groundwater at 

Site 6 is 2.7E-04 (ingestion), 7.5E-08 (dermal contact), and 2.2E-09 (inhalation of VOCs during showering). 

The total groundwater cancer risk is at the upper end of the 104 to 10' target acceptable risk range often 

used by EPA to determine the need for action at CERCWRCRA sites or to formulate standards and criteria 

(ARARs). The principal COPC contributing to the groundwater cancer risk is arsenic (ingestion, 99 percent 

of the cancer risk for this pathway and dermal contact, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

groundwater at Site 6 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future residential receptor, the target organ, corresponding HI, and principal COPC is skin (2.7 - arsenic). The 

estimated noncarcinogenic HI for the dermal contact exposure pathway was less than 1.0. Adverse 

noncarcinogenic effects cannot be ruled out when the HI is greater than 1.0. 

Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to groundwater at Site 6 in Tables 5-15 and 5-16, respectively. 

5.7.1.3 Future Recreational Receptor 

Sediment and Surface Water 

The estimated total cancer risks for the future recreational child assuming exposure to COPCs in sediment 

during wading at Site 6 are 5.8E-07 (ingestion) and 1.6E-06 (dermal contact). The cancer risks for exposure 

to COPCs in surface water during wading at Site 6 are 5.6E-07 (ingestion) and 1.7E-07 (dermal contact). 

This sediment cancer risk is at the lower end of the l o 4  to 10" target acceptable risk range. The principal 

COPC contributing to the sediment cancer risk is arsenic (dermal contact, 100 percent of the cancer risk for 

this pathway). 

The estimated individual noncarcinogenic HQs for the future recreational child assuming exposure to COPCs 

in sediment during wading at Site 6 are less than 1.0 for ingestion and dermal contact exposure pathways. 

The estimated individual noncarcinogenic HQs for exposure to COPCs in surface water during wading at Site 

6 are less than 1.0 for ingestion and dermal contact exposure pathways. Adverse noncarcinogenic health 

effects are not anticipated when the HI is below 1 .O. 



TABLE 5-1 5 

CENTRAL TENDENCY CARCINOGENIC RISK T O  FUTURE RESIDENTIAL RECEPTORS.  SITE 6 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 



TABLE 5-1 6 

CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 6 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

I GW INGESTION BY TARGET ORGAN I 

I I CARDIO- I SKIN "IDNEY I LIVER I 
GROUNDWATER VASCULAR GROUNDWATER I INHALATION OF 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED,FOR THIS CHEMICAL 



Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future recreational receptors 

exposed to sediment at Site 6 in Tables 5-17 and 5-18, respectively. Estimated carcinogenic risks and 

noncarcinogenic HQs are presented for future recreational receptors exposed to surface water at Site 6 in 

Tables 5-1 9 and 5-20, respectively. 

No CTE analysis is required for sediment and surface water exposure. 

5.7.2 Conclusions 

Sediment, groundwater, and surface water were sampled at Site 6. The potential receptors considered for 

this site were future industrial, residential, and recreational receptors. 

The RME cancer risks associated with future residential groundwater exposure exceeded the upper e n d  of 

EPA's target acceptable risk range. The RME cancer risks associated with future industrial groundwater 

exposure was at the upper bound of EPA's target acceptable risk range. In addition, CTE cancer risks for the 

future residential receptor groundwater exposure were in the upper bound of EPA's target risk range. 

Arsenic (via ingestion of and dermal contact with groundwater) is the principal COPC that contributed to the 

cancer risks for these exposure scenarios. 

RME estimates for noncarcinogenic Hls associated with future residential (groundwater) exposure scenario 

exceeded 1.0, the cutoff point below which adverse noncarcinogenic effects are not expected to  occur. 

Arsenic is the COPC that exceeded 1.0 for this exposure scenarios. In addition, CTE risk estimates for future 

residential exposure to groundwater yielded an HI greater than 1 .O; the affected target organ is the skin. 

RME risk characterization results (total cancer risks and total noncarcinogenic Hls) are presented for all 

potential receptors at Site 6 in Table 5-21 for subsurface soil and groundwater. Table 5-22 presents the 

relevant CTE risk estimates associated with potential receptors for groundwater, sediment, and surface 

water. The estimated RME cancer risk for the future industrial employee and the future residential receptor 

exceeds 1E-04, based mainly on ingestion of groundwater. The estimated CTE cancer risk for the  future 

residential receptor exceeds 1 E-04, based mainly on ingestion of groundwater. The estimated RME 

noncancer HI for the future residential receptor exceeds 1 .O, based mainly on ingestion of groundwater. The 

estimated CTE cancer risk for the future residential receptor exceeds 1.0, based mainly on ingestion of 

groundwater. 



TABLE 5-1 7 
RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 6 

SEDIMENT 
NWS EARLE, COLTS NECK, NEW JERSEY 

SEDIMENT SEDIMENT 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 
CANCER RISK FOR PAHS NOT ESTIMATED FOR DERMAL EXPOSURE 



TABLE 5-1 8 

RME NONCARCINOGENIC HQS. WADING, FUTURE RECREATIONAL RECEPTORS - SITE 6 

SEDIMENT 
NWS EARLE, COLTS NECK, NEW JERSEY 

I SEDIMENT I S E D I M E N T  

CHEMICAL 



TABLE 5-1 9 

RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 6 

SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE WATER SURFACE WATER 

CADMIUM I N /A I N /A 

N /A NIA I 

ALUMINUM 

ANTIMONY 

ARSENIC 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS 

CHEMICAL 

N/A 

N/A 

5.60E-07 

N /A 

N /A 

1.7E-07 



TABLE 5-20 

RME NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 6 

SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE WATER S U R F A C E  WATER 

N /A I] 
N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS 

CHEMICAL 



TABLE 5-21 
SUMMARY OF RME ESTIMATED CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 6 

NWS EARLE, COLTS NECK, NEW JERSEY 

NIA = Not applicable because this media is not associated wi th this potential receptor 
NIS = Not sampled 

= During Showering, Adult Residents Only 
+ = No volatile noncarcinogens were detected in  groundwater 

+ = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the HIS among the affected target organs from the amended risk assessment. 



TABLE 5-22 
SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 6 

NWS EARLE, COLTS NECK, NEW JERSEY 

Y' 
N/A = Not applicable because this media is not associated with this potential receptor 
NIR - Central Tendency calculation not required 
NIS = Not sampled . - - During Showering, Adult Residents Only 
a. = No volatile noncarcinogens were detected in groundwater 
..a = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 

@ - Result is the maximum of the Hls among the affected target organs from the amended risk assessment. 



Only the maximum concentration of arsenic found in one groundwater sample, 26.8 ugll, would result in 

calculated human health risk above the EPA guideline acceptable risk range under the RME or CTE future 

residential exposure scenarios. Detected arsenic concentrations in the other site-related groundwater 

wells were 5.1 ug/l and 8.8 ugll. These relatively lower site-related concentrations, as well as the average 

concentration in the four background groundwater samples, 10.6 ugll, would also result in calculated risk 

levels within (at the upper end of) EPA's guideline acceptable risk range. 

5.8 ECOLOGICAL RISK ASSESSMENT 

5.8.1 Background 

Since Sites 6 and 17 are situated in the same area of the Waterfront complex and are part of the same 

watershed, they were assessed together and the full discussion of ecological risk assessment can be 

found in Section 9.8. 

5.8.2 Summarv or Ecolonical Risk Assessment 

Significantly elevated contaminant concentrations and exceedances of threshold values noted in the 1996 

RI report ecological risk screening were not sustained in surface water and sediment samples obtained 

farther downgradient in the marsh from Sites 6 and 17. Therefore, it is considered that the relatively short- 

range impact of migration of contaminants from the landfills has had minimal impact on the overall health 

of the salt marsh. 

Concentrations of contaminants capable of bioaccumulation or biomagnification were found to be relatively 

low in the samples taken farther afield in the salt marsh. Additive impacts on the watershed and the 

potential resultant effects on organisms via the foodchain (e.g., wading birds or semi-marine predators) 

appear to be unlikely. 

The data indicate that the assessment endpoint chosen (maintenance of receptor populations in the salt 

marsh) does not appear to be compromised by Sites 6 or 17 or upstream contaminant sources. 

5.9 EVALUATION SUMMARY 

Based on the 1995 RI results, low metals concentrations in groundwater exceed regulatory and human 

health risk assessment guideline cancer and non-cancer risk criteria (almost exclusively due to arsenic in 

groundwater). Metals in groundwater at levels above regulatory guidelines include arsenic, aluminum, 

cadmium, iron, magnesium, and sodium. The concentration of sodium chloride in the groundwater 

approaches the concentration found in sea water; therefore, shallow groundwater in this area (of tidal 

influence) is not consumed or consumable by humans. Considering the uncertainty stemming from the 



calculation of arsenic background risk levels from only four groundwater samples installation-wide a n d  the 

generally (natural) low quality of the shallow groundwater in this area at the e d g e  of the salt marsh, the 

calculated human health risk (at approximately the upper end of the EPA guideline) does not appear to be 

a serious problem at Site 6. No organic compounds were found in groundwater at concentrations above 

regulatory guidelines. 

The ecological risk assessment (see Section 9.8) concluded that significantly elevated contaminant 

concentrations and exceedances of threshold values observed in RI surface water and sediment samples 

obtained near the toe of the landfill were not present in RI Addendum surface water and sediment samples 

collected farther into the marsh. Therefore, impacts of contaminants from Site 6, Site 17, and upstream 

areas on the marsh are low. 

EPA guidance "Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills 

(Interim Guidance)," Directive No. 9355.0-62FS from the EPA Federal Facilities Restoration and Reuse 

Office may be applicable when considering disposition of the site. 



6.0 SITE 12: BATTERY STORAGE AREA 

6.1 SITE BACKGROUND AND PHYSICAL SETTING 

The battery storage area is a paved area next to the loading dock east of Building R-10. This area was used 

as a temporary staging area for forklift batteries being sent off site to be reclaimed. The storage area 

occupied various portions of the paved area at different times but was generally limited to approximately 

7,500 to 10,000 square feet at the northern end of the paved area adjacent to Building R-10. As reported in 

the 1993 SI, batteries have not been stored at the site for several years. It is unknown if a release to the 

environment occurred at the site in the past. No source of visible contamination, such as batteries, other 

residues, stressed vegetation, or surface soil staining, is present at the site. Infiltration is limited by an 

asphalt parking lot that covers the site. Surface runoff is directed to a stormwater collection basin that 

discharges through a concrete culvert to a drainage swale and eventually to a marsh north of the site. An 

underground storage tank was located in this general area, but it has been removed. Figure 6-1 is a map of 

the site. 

6.2 PREVIOUS INVESTIGATIONS 

6.2.1 IAS and SI 

The 1983 IAS consisted of interviews and on-site inspection. The site was not  recommended for a 

confirmation study based on the belief that any acids spilled would be buffered w h e n  they drained into the 

salt marsh. 

During the 1993 SI, one surface water sample and one sediment sample were  collected from the 

downstream side of the stormwater culvert oufflow. No surface water or sediment was present a t  the 

upgradient portion of the drainage culvert at the time these samples were taken. T h e  sediment sample was 

analyzed for VOCs, SVOCs, pesticides, PCBs, metals, and cyanide. The surface water sample was 

analyzed for VOCs, metals, and cyanide. Sample analysis indicated that SVOCs, VOCs, pesticides, and 

metals were present in the sediment sample taken at the site. Metals were detected in the surface water 

sample. Cyanide was not detected in either sample. 



SAMPLE LOCATIONS 
SITE 12 - BAITERY STORAGE AREA 

FIGURE 6-1 

Brown & Root Environmental 
0 100 Feet 



An underground storage tank, R-10, installed at the northeastern corner of Building R-10, was located 

approximately adjacent to the former battery storage area. The UST was removed in 1994. Visual 

contamination o f  the soil was not observed during the tank removal. Upon removal, the tank and associated 

piping were examined and found in good condition, free of holes, with minor rust and pitting. Four 

confirmation soil samples were obtained from the excavation sidewalls, and two samples were taken from the 

excavated soils. The excavation sidewall samples were analyzed for TPH, and all were found to contain a 

concentration less than the method detection limit of 56 to 61 mglkg. The two soil pile samples showed TPH 

of 460 mglkg and 520 mglkg. The soil was disposed as nonhazardous. 

In August 1995, B&R Environmental collected three surface soil samples from the northern end of Building 10 

between the loading dock and southern side of the railroad tracks. In addition, two sediment samples were 

obtained from an area north of the railroad tracks and south of the tennis court. Samples from the battery 

storage area were not obtained because the asphalt cover would preclude impacts from spilled battery 

electrolyte solution. Instead, the samples were collected from low-lying areas where runoff may flow and 

collect. Figure 6-1 shows the sampling locations. 

6.2.3 Summarv of Conclusions 

Elevated levels of metals, particularly lead, were detected in surface soil samples. PAHs, which are believed 

to originate from the railroad bed, were also detected. Sediment samples also showed elevated levels of 

metals, PAHs, and pesticides. 

6.2.4 Data Gaps (Obiectives of RI Addendum Field lnvestiqation) 

The RI Addendum field investigation was designed to provide further data on the areal and vertical extent of 

metals contamination. 

6.3 RI ADDENDUM FIELD INVESTIGATION 

On October 29, 1996, B&R Environmental conducted the following field investigation activities at Site 12: 

. Sampling and analysis of surface soil (Section 6.3.1) 

. Sampling and analysis of subsurface soil (Section 6.3.2) 



B&R Environmental surveyed to establish the horizontal locations and vertical elevations of the surface and 

subsurface soil sample  locations. 

6.3.4 Surface Soil Sampling 

One surface soil sample (12 SS 04), as specified by the RI Addendum work plan, was collected near the 

northeastern corner of the loading dock, approximately 40 feet east of 1995 RI sample 12 SS 03 (Figure 6-1). 

B&R Environmental collected this sample with a stainless-steel trowel and transferred the soil directly into the 

sampling container. Samples were submitted to IEA Laboratories and analyzed for TAL metals and TOC. 

6.3.2 Subsurface Soil Sampling 

Three subsurface soil samples (12 SB 02 through 12 SB 04), as specified in the RI Addendum work plan, 

were collected at Site 12. These samples were obtained at corresponding surface soil sample locations 12 

SS 02 and 12 SS 03 from the 1995 RI sampling and 12 SS 04 (Figure 6-1). Samples were collected by 

advancing a hand bucket auger, supplemented with a rock bar to remove larger materials, to the desired 

sampling depth of 3 to 3.5 feet. The sample was removed from the auger bucket by stainless-steel trowel 

and transferred directly into the sample container. Samples were submitted to IEA Laboratories for TAL 

metals and TOC analysis. 

6.4.1 Geoloay 

Regional mapping places Site 12 within the outcrop area of the Englishtown Formation. The Englishtown 

Formation ranges between 35 and 150 feet in thickness and consists of tan and gray, fine- to medium- 

grained quartz sand with local clay beds. The presence of the Englishtown Formation beneath the site 

cannot be confirmed because no soil borings were drilled at the site. However, the lithology of the sediments 

encountered in borings at Sites 6, 15, and 17 generally agrees with the published description of the 

Englishtown Formation. Site 6 is located about 600 feet northeast, Site 15 is located about 1,000 feet south- 

southeast, and Site 17 is located about 700 feet south-southwest of Site 12. In general, the borings at these 

sites encountered fill material and sand, silty sand, and clayey sand. 



Groundwater conditions beneath the site cannot be confirmed because no wells w e r e  installed at the  site. 

However, groundwater in the Englishtown aquifer beneath Sites 6 and 17, and presumably Site 12, occurs 

under unconfined conditions. The direction of shallow groundwater flow in the aquifer beneath Site 6, as 

indicated by both the August and October 1995 groundwater elevation measurements, is toward the north 

and northwest. The direction of groundwater flow in the aquifer beneath Site 17, as indicated by both the 

August and October groundwater contour maps for Site 17, is toward the northwest. 

6.5 NATURE AND EXTENT OF CONTAMINATION 

This section evaluates the occurrence and distribution of contaminants detected f rom the 1995 RI and RI 

Addendum field investigations. Surface soil, subsurface soil, and sediment sample analysis results were 

compared to NWS Earle site-wide background samples as presented in Section 2.4.1. 

6.5.1 Surface Soils 

Three surface soil samples were collected at Site 12 (12 SS 01 through 12 SS 03)  in 1995. An additional 

surface soil sample (12 SS 04), analyzed for TAL metals, was collected during the 1996 RI Addendum field 

activities (Figure 6-1). Tables 6-1 and 6-2 present the occurrence and distribution of inorganic and organic 

chemicals in site-related samples and compare them to background. Table 6-3 presents a comparison of 

detected compounds to ARARs and TBCs. Figure 6-2 shows sample locations and concentrations of 

compounds that exceed ARARs and TBCs. 

6.5.1.1 lnorganics 

Elevated concentrations of certain metals, notably lead and zinc, were seen in surface soil samples. The 

highest concentrations of these metals in Site 12 surface soil samples were generally present in samples 12 

SS 02 and 12 SS 03; however, elevated levels of metals were also detected in sample 12 SS 04. Metals 

present at concentrations greater than background in surface soil samples include the following: aluminum 

(up to 10,900 mglkg), barium (up to 189 mglkg), beryllium (up to 0.85 mglkg), cadmium (up to 8.7 mglkg), 

copper (up to 339 mglkg), lead (up to 1,130 mglkg), magnesium (up to 10,400 mglkg), manganese (up to 

373 mglkg), mercury (up to 0.87 mglkg), vanadium (up to 259 mglkg), and zinc (up to 1,570 mglkg R). Note 

that zinc results for the 1995 samples were qualified rejected (R), based upon data validation; however, zinc 

is believed to be present in these samples. The presence of zinc was confirmed in sample 12 SS 0 4  at a 

level approximately twice that of background. Antimony (up to 71.5 mglkg) was detected in all site-related 

samples but was not present in background samples. 



TABLE 6-1 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE SOIL AT SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 
(mglkgt 

BACKGROUND* + I SITE-RELATED 
FREQUENCY OF I RANGE OF I 1 2 X AVERAGE ( FREOUENCY OF I RANGE OF I AVERAGE 1 MEAN > 1 MEAN > I REPRESENTATIVE 

- Selected as a COPC 
* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. ... _ Background samples are as follows: BGSB0100, BGSB0200 (AND A DUPLICATE, DUP-4). BGSB0300, BGSB0400 



TABLE 6-2 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE SOIL AT SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 
(uglkg) 

' - Selected as a COPC 



TABLE 6-3a 
DRAFT 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 Page 1 of 2 
NWS EARLE, COLTS NECK, NEW JERSEY 

- - - 
- - - 

- - -  
- - - NJDEP Soil 

Impact to 

Groundwater 

Cleanup Criteria 

mglkg 

NJDEP Soil 
Residential 

Direct Contact 

Cleanup Criteria 

W l k g  

14.0 

20.0 

700 

1 .OO 

600 

400 

250 

110 

370 

1500 

- - -  
- - -  

. 

ARARS & TBCs 

NJDEP Soil 
Non-Residential 

Direct Contact 

Cleanup Criteria 

mglkg 

340 

20.0 

47000 

1 .OO 

500 

600 

600 

2400 

4100 

7100 

1500 

128804-03 

12SB04 

1996 RI 

10129196 

mglkg 

10900 

0.40 U 

13.1 

30.7 

0.87 

6940 R 

35.1 

3.5 

5.5 J 

32200 

17.7 

2120 

111 J 

6.8 

5450 

0.12 U 

155 U 

36.7 

30.6 

128803-03 

12SB03 

1996 RI 

10129196 

mglkg 

1670 

0.40 U 

0.92 

5.0 

0.1 1 

220 

6.2 R 

0.79 

2.2 

2040 

12.7 

114 

11.3 J 

1.1 

159 

0.15 

153 U 

6.8 

8.3 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

calcium 

chromium, total 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

nickel 

potassium 

silver 

sodium 

vanadium 

zinc 

12SB02-03 

128802 

1996 RI 

10129196 

mglkg 

12400 

0.82 

16.5 

32.5 

1.1 E 

410 

45.2 

2.7 

9.2 J 

40700 

30.1 

2720 

35.2 J 

5.8 

8320 

0.12 U 

240 

38.0 

43.8 



TABLE 6-3a 
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR. - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
?' 
(D N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 



TABLE 6-3b 
ovoirsr 

COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS -SITE 12 
DRAFT 

Page 1 of 2 

NWS EARLE, COLTS NECK, NEW JERSEY 

% solids % 

total organic carbon mglkg 

- - - 
- - - 

ARARS & TBCs - - -  
- - - NJDEP Soil 

Residential 

Direct Contact 

Cleanup Criteria 

79.9 

4820 

128804-03 

12SB04 

1996 RI 

10129196 

128803-03 

12SB03 

1996 RI 

10129196 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

NJDEP Soil 

Non-Residential 

Direct Contact 

Cleanup Criteria 

84.7 

2740 

128802-03 

12SB02 

1996 RI 

10129196 

NJDEP Soil 

Impact to 

Groundwater 

Cleanup Criteria 

83.9 

2640 



TABLE 6-3b 
COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 12 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample: 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 

@ - Value is New Jersey guideline for maximum total concentration of all organic compounds in soil (including VOCs, SVOCs, and TPH) 



TABLE fi-3c 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 
DRAFT 

Pane 1of 3 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SAMPLE NUMBER: 

aluminum 1 7690 1 5850 

arsenic I 9.8 E I 14.4 E 

12SDO1 08107195 12SD02 08107195 

barium 51.0 E 31.5 

beryllium 0.66 0.72 
-- 

calcium 4670 10900 

chromium, total 26.7 28.8 

cobalt 1.9 2.4 

copper 25.6 . 19.6 

iron 39000 27100 

lead 67.0 E 45.0 

magnesium 2880 3520 

manganese 127 120 

mercury 0.012 J 0.045 J 

nickel 

potassium 

sodium 

vanadium 23.6 31.9 

zinc 34.1 59.2 

SEMIVOLATILES Wlkg u£Ilkg 

2-methylnaphthalene 360 u 53.0 J 

benzo(a)anthracene 250 J 460 E 

benzo(a)pyrene 320 J 540 E 

benzo(b)fluoranthene 520 E 890 E 

benzo(g, h,i)perylene 240 J 400 E J 

benzo(k)fluoranthene 180 J 340 E J 

bis(2-ethylhexy1)phthalate 67.0 J 80.0 J 

chrysene 280 J 580 E 

dibenz(a,h)anthracene 60.0 J 97.0 J 

- 
NWS EARLE, COLTS NECK, NEW JERSEY 

11 Sediment 11 
12SD02-DUP 1 - - - I - - - I - - -  

I I Ecological 

Toxicity I I 
- - - 11 SELECTED ARARS 1 

08107195 

mglkg 

4590 

Threshold Values 

mglkg 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

fluoranthene 

naphthalene 

phenanthrene 

pyrene 

PESTICIDES 

4,4'-DDD 

alpha-BHC 

alpha-chlordane 

garnrna-BHC (Lindane) 

garnrna-chlordane 

heptachlor epoxide 

TABLE 6-3c 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 20f 3 

SELECTED ARARS I 

Ecological 

Toxicity 
Threshold Values 



TABLE 6-3c 
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 
R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 
E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecological toxicity criteria: 

- No standard is available for this chemical in this classification. 

- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistrv and Toxicitv of In-Place Pollutants. Lewis Publishers, Inc. 
Ann Arbor, MI. 
- Source: USEPA. 1994c. Draft Reaion IV Was-aement D~v~slon Sediment Screein9 Va . . .  

lues for Hazardous Waste Sites. 2/16/94 - 
Revision. 
- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. hvironmental Manaaement. 19:81-97. 

- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric 
Administration, Seattle, WA. 

- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PIES 1962. 

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 

- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 5401F-951038. 

- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicoloaical Benchmarks for Screenina Potential 
Contaminants of Concern for Effects on Aquatic Biota. Oak Ridge National Laboratory, Oak Ridge, TN. 

- Threshold for soils. Source: Direction des Substances Dangereuses. 1988. 9. Gouvernernent du 
Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. h: R.L. Siegrist. 1989. International Review of Approaches for Establishing 
Cleanup Goals for Hazardos Waste Contaminated Land. Institute for Georesearch and Pollution Research. Norway. 

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 



TABLE 6-3d 

COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 
DRAFT 

Page 1 of 4 
NWS EARLE, COLTS NECK, NEW JERSEY 

12SS02 08/05/95 1 12SS03 08105195 1 12SSO3-DUP I 12SS04 10129/96 I . - - ARARS & TBCs I SAMPLE NUMBER: 12SS01 08/05/95 

LOCATION: 12SSOl 

DATA SOURCE: 1995 RI 

SAMPLE DATE: 08/05/95 

INORGANICS mglkg 

12SS03 12SS04 
Residential 

1995 RI 1996 RI 
Direct Contact 

08/05/95 10129196 Cleanup Criteria 

mg/kg mglkg m g m  

7670 10900 

4.4 0.52 14.0 

NJDEP Soil 

Non-Residential 

Direct Contact 

Cleanup Criteria 

mglkg 

NJDEP Soil 

Impact to 

Groundwater 

Cleanup Criteria 

mglkg 
aluminum 3530 

antimony 0.76 

beryllium 

cadmium 

calcium 1 1610 

chromium, total 53.3 

cobalt 4.6 

copper 23.2 

iron 20300 

lead 68.6 

magnesium 413 

manganese 133 

mercury I 0.42 

nickel 1 6.8 
- - 

potassium 

silver 1 0.21 1 ~ thallium 

vanadium 

SEMlVOLATlLES I uglkg 

167 200 1170 151 U 

0.86 U 2.1 E 1 .O U 0.72 UJ J 2.00 

19.2 245 2 59 41.1 370 

835 R 1500 R 1570 E R 54.7 1500 

ugki  uglkg uglkg uglkg u g h  
150 J 460 U 460 U nla 

64.0 J 57.0 J 49.0 J nla 3400000 

110 J 140 J 130 J nla 

350 J 490 1400 nla 10000000 

1600 E J 2300 E J 5500 E J nla 900 

2-methylnaphthalene 170 

acenaphthene 380 1 

acenaphthylene 380 1 

anthracene 44.0 

benzo(a)anthracene 210 



TABLE 8-3d 

COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 
DRAFT 

Paae 2 of 4 - 
NWS EARLE, COLTS NECK, NEW JERSEY 

DATA SOURCE: Direct Contact 

?' 
-L 

a 

ARARS 8 TBCs 

u g w  wlkg 

660 1 rlO000 



TABLE 6-3d 

COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS -SITE 12 
DRAFT 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDES 

Page 3 of 4 
NWS EARLE, COLTS NECK, NEW JERSEY 

gamma-chlordane 

heptachlor 

heptachlor epoxide 

methoxychlor 

12SS03 08/05/95 1 12SSO3-DUP I 12SS04 10129196 1 - - - 11 ARARS & TBCs 12SS01 08/05/95 

12SS01 

1995 RI 

08/05/95 

W/kg 

/I NJDEPSoil I NJDEPSoil I NJDEP Soil 

12SS02 08/05/95 

12SS02 

1995 R1 

08/05/95 

u g m  

1.8 J 

2.0 U 

0.60 R 

8.4 R 

12.0 JF 

0.40 F 

2.5 F 

21.0 1 

Residential Nan-Residential 

Direct Contact Direct Contact 

Cleanup Criteria Cleanup Criteria 

Impact to 

Groundwater 

Cleanup Criteria 

0.62 R 

2.4 U 

24.0 U 

0.43 R 

2.4 U 

'24.0 U 

I 

nla 

nla 

nla 

150 

280000 

650 

5200000 



TABLE 6-3d 
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 4 of 4 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- - No standard is available for this chemical in this classification. 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

% solids % 

total organic carbon W l k O  

TABLE 6-39 

COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
Page 1 of 2 

ARARS & TBCs 



TABLE 6-3e 
COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 12 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 

@ - Value is New Jersey guideline for maximum total concentration of all organic compounds in soil (including VOCs, SVOCs, and TPH) 



LEGEND 
Sample Locations with exceedances 

CONCENTRATIONS ABOVE SCREENING LEVELS 
SITE 12 - BATTERY STORAGE AREA 

50 0 50 100 Feet 

FIGURE 6-2 

Brown & Root Environmental 



6.5.1.2 Organics 

PAHs were present at levels greater than background in surface soils, with the highest levels occurring in 

sample 12 SS 03. Benz(a)anthracene, benzo(a)pyrene, carbazole, chrysene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, dibenzofuran, indeno(l,2,3-cd)pyrene, fluoranthene, fluorene, naphthalene, and 

pyrene were detected in site-related surface soil samples at levels ranging from 44 uglkg to 15,500 uglkg. 

Many of these compounds are typically associated with treated lumber such as could be found on the 

adjacent railroad track. 

4,4'-DDT (43 uglkg to 420 uglkg) and 4,4'-DDE (16 uglkg to 330 uglkg) were  each detected in two 

background surface soil samples. These pesticides were detected at similar levels in site-related surface soil 

samples, with concentrations ranging from 51 uglkg to 460 uglkg for 4,4'-DDT and at 29 uglkg for 4,4'-DDE. 

Other pesticides, including 4,4'-DDD (19 uglkg), aldrin (2 uglkg), alpha-chlordane (4.7 uglkg to 9.05 uglkg), 

and gamma-chlordane (1.8 uglkg to 14 uglkg), were also detected in surface soil samples collected at Site 

12. PCE was detected in one site-related surface soil sample (12 SS 01) at a concentration of 3 uglkg. 

6.5.1.3 Miscellaneous Parameters 

Samples collected in 1996 were analyzed for TOC but did not show levels above background. 

6.5.2 Subsurface Soil 

Three subsurface soil samples (12 SB 02-03, 12 SB 03-03, and 12 SB 04-03) w e r e  collected and analyzed 

for TAL metals during the RI Addendum field activities. These samples were obtained from depths of 

approximately 3 feet below the ground surface. Table 6-4 presents the occurrence and distribution of 

inorganic chemicals in site-related samples and compare them to background. Table 6-3 presents a 

comparison of detected compounds to ARARs and TBCs. Figure 6-2 shows sample locations and 

concentrations of compounds that exceed AMRs and TBCs. 

6.5.2.1 Inorganics 

Subsurface soils collected from a depth of approximately 3 feet below the ground surface generally contained 

metals in the range of subsurface soil background samples. Those metals exceeding background 

concentrations were at sample locations 12 SB 02-03 and 12 SB 04-03 and included aluminum (up to 12,400 

mglkg), beryllium (up to 1.1 mglkg), and magnesium (up to 2,720 mglkg). Antimony (0.82 mglkg) was also 

detected in 12 SB 02-03 but was not detected in background samples. 



TABLE 6 4  

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SUBSURFACE SOILS AT SITE 12 
NWS EARLE, COLTS NECK, NEW JERSEY 

(mglkgl 

I BACKGROUND*' I SITE-RELATED 

FREQUENCY OF RANGE OF I \ 2 X AVERAGE FREQUENCY OF 1 RANGE OF \ AVERAGE 1 MEAN > 1 MEAN > \ REPRESENTATIVE 

- Selected as a COPC 

* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to  contain a designated portion (95%) of all possible sample measurements. ... - Background samples are as follows: BGSB0100, BGSB0200 (AND A DUPLICATE. DUP-41, BGSB0300, BGSB0400, BGSB0105, BGSB0205, BGSB0305, BGSB0405 



6.5.2.2 Miscellaneous Parameters 

Samples collected in 1996 were analyzed for TOC but did not show levels above background 

6.5.3 Sediment 

Two sediment samples were collected at Site 12: 12 SED 01 and 12 SED 02 (Figure 6-1). Tables 6-5 and 6-6 

present the occurrence and distribution of inorganic and organic chemicals in site-related samples and 

compare them to background. Table 6-3 presents a comparison of detected compounds to ARARs and 

TBCs. Figure 6-2 shows sample locations and concentrations of compounds that exceed ARARs and TBCs. 

6.5.3.1 Inorganics 

The two site-related sediment samples revealed barium, iron, and manganese at levels greater than 

background. Arsenic, lead, and zinc were also detected at levels similar to or slightly greater than the upper 

range observed in background samples. 

6.5.3.2 Organics 

PAHs including benz(a)anthracene, benzo(a)pyrene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

fluoranthene, and fluorene were detected in background sediment samples at a range from 140 uglkg to 

1,800 uglkg. Similar levels of PAHs were detected in sediment samples collected at Site 12. Bis(2- 

ethylhexyl) phthalate (280 uglkg to 520 uglkg) was detected in two site-related sediment samples but was not 

detected in background samples. 

4,4'-DDT (43 uglkg to 420 uglkg), 4,4'-DDD (4.9 uglkg to 21 uglkg), 4,4'-DDE (16 uglkg to 330 uglkg), 

endosulfan 1 (0.45 uglkg), and endrin ketone (1.6 uglkg) were detected in background sediment samples. 

These pesticides were detected in site-related sediment samples collected at Site 12 at levels ranging from 

11 uglkg to 19 uglkg for 44'-DDE, 240 uglkg to 410 uglkg for endosulfan I, at 35 uglkg for 4,4'-DDT, 5.5 

uglkg for 4,4'-DDD, and 49 uglkg for endrin ketone. Alpha-BHC (0.19 uglkg) and alpha-chlordane (1 uglkg 

to 1.2 uglkg) were also detected in sediment samples collected at Site 12. 



TABLE 6-5 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 

lmglkgl 

- Selected as a COPC 

'* - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion 195%) of all possible sample measurements. ...A Background samples are as follows: BGSDOI, BGSD02, BGSD04 through BGSDO7 



TABLE 8-8 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT SITE 12 

NWS EARLE, COLTS NECK. NEW JERSEY 
luglkg) 

?' 
h) m 

- Selected as a COPC 



6.6 CONTAMINANT FATE AND TRANSPORT 

The behavior of contaminants in the environment at Site 12 is described in this subsection. Various 

chemicals detected and their transport potential in the environment are discussed in Section 6.6.1. 

Persistence of detected chemicals in the environment is discussed in Section 6.6.2. Section 6.6.3 presents a 

brief discussion of contaminant trends. 

6.6.1 Detected Chemicals and Transport Potential 

Analytical results for the media sampled at Site 12 indicate the presence of lead, zinc, and other metals in 

surface soil, with lower levels of metals present in sediment and subsurface soil samples. PAHs and 

pesticides were detected at levels greater than background in surface soil and, to a lesser degree, in 

sediments at Site 12. PCE was detected at a trace level in one surface soil and PCBs were detected at low 

levels in sediment but were not detected in surface soil. The physical transport data for the detected 

contaminants are presented in Table 2-8. Additional discussion with respect to chemical and physical 

Properties, contaminant persistence, and contaminant migration pathways is presented in Section 2.3. 

The former battery storage area occupied portions of a paved area adjacent to Building R-10. Infiltration is 

limited by an asphalt parking lot that covers the site. Wth the exception of PCE, contaminants detected in 

the surface soil and sediments at Site 12 have low potential for impacts to groundwater. The detected PAHs 

and pesticides exhibit low solubility and are strongly bound to soil. Inorganic compounds also have a strong 

tendency to adsorb onto soillsediment particles, a factor that greatly reduces their mobility. However, 

processes that transport surface soil particles, such as fugitive dust emissions and erosional transport via 

surface water pathways, can lead to migration of contaminated media. Surface water runoff at the site is 

directed to a stormwater collection basin, which discharges water through a concrete culvert, to a drainage 

swale, and eventually to the marsh area north of the site. 

Lead, the major component of the forklift batteries stored at Site 12, was found at concentrations similar to 

background levels in sediments but at a higher level than background in surface soil. Lead and other metals 

can migrate by erosional effects of wind or surface water. The potential for lead in the soil to enter the 

groundwater or surface water exists and would be increased if the pH of surface soils were to decrease. 

Subsurface soils d o  not indicate the presence of lead at levels exceeding background; therefore, the potential 

for migration to groundwater is expected to be low. 

The lead contribution at the site may be partially due to leachable lead from the railroad bed ballast; however, 

based on leachability testing of the ballast material, the lead contribution from the ballast is minimal (see 

Section 11.3.2). 



PCE, which was detected in one surface soil sample, is considered volatile, soluble, and mobile in 

groundwater. PCE will readily leach from soils and migrate in the subsurface through groundwater transport 

and soil vapor migration. Volatilization from surface soils is a significant fate process. 

6.6.2 Contaminant Persistence 

For the classes of detected chemicals, environmental persistence varies widely. Transformation of a 

chemical to its degradation by-product(s) can be the result of numerous processes including 

biotransformation and uptake, photolysis, acid- or base-catalyzed reaction, or hydrolysis. The by-product 

chemical(s) may or may not be significantly different toxicologically or different from a physical transport 

perspective. If the transformational process is known or suspected, product chemicals can be predicted and 

extent of transformation can be determined from chemical reaction rate data. Other transformational 

processes may be identified empirically from analytical data. 

Although most chemicals are resistant to chemical change because of their stability and/or lack of reaction 

sites, many of the more mobile species are subjected to at least limited transformation. Because of more 

frequent contact with reactive dissolved species and catalysts when compared to unsaturated conditions, the 

contaminants found in saturated media (groundwater, saturated zone soils, surface water, and sediment) are 

most likely to be transformed in the environment. Higher molecular weight contaminants tend to be  less 

mobile and less prone to chemical transformation. PAHs can be biodegraded but the rate of degradation is 

slower for the higher molecular weight compounds. 

PCE, which was detected at a trace level in one surface soil, is considered to have low persistence due to its 

high volatility and solubility. In addition, PCE in the subsurface can be slowly degraded by microorganisms to 

simpler chlorinated ethenes. 

6.6.3 Observed Chemical Contaminant Trends 

The detected surface soil contamination indicates elevated levels of several organics and metals. A potential 

for groundwater contamination with lead also cannot be ruled out, since groundwater quality was not 

determined during this or previous investigations; however, subsurface soils do not appear to be adversely 

impacted by lead contamination. The potential for leaching to groundwater would be controlled by factors 

such as the chemical form of lead, soil cation exchange capacity, soil pH, and the buffering capacity of 

subsurface soil. Since the site was a temporary storage area rather than a battery reclaiming area, it is 

unlikely that groundwater pH would be affected. Subsurface soil samples do not indicate significant 

contamination by metals because levels are generally within the background range. 



Organic contaminants in surface soil and sediment fall into three classes: PAHs (which are considered 

relatively immobile), pesticides (which have varying degrees of mobility), and volatiles (which are considered 

mobile). Of these classes, the detected levels of PAHs are the highest, although the overall potential for PAH 

migration impacts is lowest. PAH levels in site-related surface soils were notably greater than levels in 

background in surface soil samples. Levels of PAHs in site-related sediment samples were within a range 

similar to background sediment samples. 

The significance of a single detection of PCE at levels below quantitation limits is unclear since VOCs were 

not detected elsewhere in site-related samples and are not related to known previous site activities. Based 

upon the limited detection, it is safe to conclude that there is not widespread potential for groundwater 

contamination with PCE resulting from this site. 

6.6.4 Conclusions 

The principal concern is metals and organics in surface soils in a small area in the vicinity of the north end of 

Building R-10 near the loading dock and railroad tracks. Some degree of migration of surface soil could 

occur through windblown particulates or through runoff and erosional dispersion; however, the greatest 

concern is from compounds near the surface that could be accidentally ingested via direct contact with soil. 

With the exception of PCE, which is of questionable origin, compounds detected in the surface soil and 

sediments at Site 12 have low potential for impacts to groundwater. Samples collected along the surface 

water drainage pathway do not indicate significant migration of lead through erosional soil transport. 

The significance of a single detection of PCE at trace levels in surface soil cannot be determined. The 

presence of this chemical might be attributable to a spill or off-site source. 

6.7 BASELINE RISK ASSESSMENT 

This section presents the results of the baseline risk assessment for Site 12. The risk assessment was 

performed using the approach outlined in Section 2.4. Tables 6-7 through 6-9 provide the selected COPCs 

and representative concentrations of inorganics and organics in site-related sudade soil, subsurface soil 

(inorganics only), and sediment, respectively. COPCs and representative concentrations were selected as 

described in Sections 2.4.1 . I ,  2.4.1.2, and 2.4.1.3. Exposure pathways, potential receptors, uncertainties, 

and conclusions are included. 



The risk assessment only identifies exposure and risks, not acceptable levels of these parameters. The 

results of this risk assessment are used for input into the risk management process, where clean-up goals 

and remediation procedures are identified for a site. 

6.7.1 Risk Characterization 

The results of the risk assessment are presented in the risk characterization and are discussed on a 

receptor-specific basis. The identified potential receptors have been evaluated on the basis of current land 

use (industrial employee) and hypothetical future land use (industrial employees, residential receptors, and 

recreational receptors). 

6.7.1 .I Current industrial Employee 

Surface Soil Exposure 

The estimated total cancer risks for the current industrial employee for exposure to COPCs in surface soil at 

Site 12 are 2.1E-05 (ingestion) and 4.3E-05 (dermal contact). The total surface soil cancer risk is within the 

lo4  to 106 target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCRA sites or formulate standards and criteria (ARARs). The principal COPCs contributing to the 

surface soil cancer risk are arsenic (ingestion, 41 percent of the cancer risk for this pathway; dermal contact, 

100 percent of the cancer risk for this pathway), benzo(a)pyrene (ingestion, 27 percent of the cancer risk for 

this pathway), and benzo(b)fluoranthene (ingestion, 12 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the current industrial employee assuming exposure to COPCs in 

surface soil at Site 12 is less than 1.0 for the ingestion, dermal contact, and inhalation exposure pathways. 

Adverse noncarcinogenic effects are not expected when the HI is less than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for current industrial receptors 

exposed to surface soil at Site 12 in Tables 6-10 and 6-1 1, respectively. 



TABLE 6-7 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SURFACE SOIL - SITE 1 2  
NWS EARLE, COLTS NECK, NEW JERSEY 

I[ I REPRESENTATIVE 11 
CHEMICAL OF CONCERN 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
MERCURY 

CONCENTRATION Imglkg) 
6 0 . 2 6  
10.7 
0 . 8 5  
8 . 2 5  
0.87 

SILVER 
4,4'-DDD* 
4,4'-DDE* 
4,4'-DDT* 
2-METHY LNAPHTHALENE 
ACENAPHTHENE* 

1.7 
19 
29 

460 
7 70 
64 

ALPHA-CHLORDANE 
ANTHRACENE* 
BENZ(A)ANTHRACENE* 
BENZO(A)PYRENE* 
BENZO(BIFLU0RANTHENE' 
BENZO(G,H,I)PERYLENE* 
BIS(2-ETHYLHEXY LIPHTHALATE 
BUTYLBENZY LPHTHALATE' 
CARBAZOLE* 
CHRYSENE* 
Dl-N-BUTYLPHTHALATE 
DIBENZ(A,HIANTHRACENE* 
.DIBENZOFURAN* 

t 

9 . 0 5  
9 4 5  

3900 
2250 

1 0 3 5 0  
2300 
1220 
130 
980 

8200 
110 
540 
63 

1 

ENDRIN ALDEHYDE 
FLUORANTHENE 
FLUORENE * 
GAMMA-CHLORDANE* 
INDENO(1,2,3-CDIPYRENE* 
NAPHTHALENE* 

60 
13300 

94 
14 

2500 
130 

PYRENE* 
TETRACHLOROETHENE* 

1 5 5 0 0  
3 

= UNITS FOR ORGANIC CHEMICALS ARE IN uglkg 



TABLE 6-8 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SUBSURFACE SOIL - SITE 12 
NWS EARLE, COLTS NECK, NEW JERSEY 

11 I REPRESENTATIVE 
CHEMICAL OF CONCERN 

ANTIMONY 
ARSENIC 
BERYLLIUM 

CONCENTRATION (mglkg) 

0.82 
16.5 
1.1 



TABLE 6-9 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SEDIMENT - SITE 1 2  
NWS EARLE, COLTS NECK, NEW JERSEY 

If REPRESENTATIVE 11 
CHEMICAL OF CONCERN 

ARSENIC 
COPPER 
LEAD 
MANGANESE 
2-METHY LNAPHTHALENE 
4,4'-DDD 
4,4'-DDE* 
4,4'-DDT* 
ALPHA-BHC 
ALPHA-CHLORDANE * 
BENZO(A)ANTHRACENE * 
BENZO(A)PYRENE* 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE* 
BENZO(K)FLUORANTHENE* 
BIS(2-ETHYLHEXYLIPHTHALATE - 
CHRYSENE* 
DIBENZ(A,H)ANTHRACENE* 
FLUORANTHENE* 
INDEN0(1,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

= UNITS FOR ORGANIC CHEMICALS ARE IN uglkg 

CONCENTRATION (mglkg) 

1 3 . 4  
2 5 . 6  
7 5 . 5  
1 2 7  

5 1 . 5  

5 .3  
19 
3 5  

0.19 
1.2 
460 
540 
890 
3 5 5  
2 9 5  
9 5  

5 2 0  
7 9 . 5  
5 9 0  
40 
49 
1 9 5  
5 4 5  



TABLE 6-1 0 

RME CARCINOGENIC RISK TO CURRENT INDUSTRIAL RECEPTORS - SITE 12 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS 

NIA = NOTAPPLICABLE, NO TOXICITY VALUE OR ABSORPTION FACTOR HAS BEEN ESTABLISHED FOR THIS 

CHEMICAL 



TABLE 6-1 1 

RME NONCARCINOGENIC HOS, CURRENT INDUSTRIAL RECEPTORS - SITE  12 

SURFACE SOlL 

N W S  EARLE, COLTS NECK, NEW JERSEY 

11 I SURFACE SOIL I SURFACE SOIL 1 INHALATION OF COPCS 11 



No CTE analysis is required for surface soil exposure. 

6.7.1.2 Future Industrial Employee 

Subsurface Soil Exposure 

The estimated total cancer risks for the future industrial employee for exposure to COPCs in subsurface soil 

(assuming subsurface soils become future surface soils) at Site 12 are 1.OE-05 (ingestion) and 4.3E-05 

(dermal contact). The total subsurface soil cancer risk is within the l o 4  to 108 target acceptable risk range 

often used by EPA to determine the need for action at CERCWRCRA sites or to formulate standards and 

criteria (ARARs). The principal COPC contributing to the subsurface soil cancer risk is arsenic (ingestion, 99 

percent of the cancer risk for this pathway; and dermal contact, 100 percent of the cancer risk for this 

pathway). 

The estimated noncarcinogenic Hls for the future industrial employee assuming exposure to COPCs in 

subsurface soil (assuming subsurface soil becomes future surface soil) at Site 12 are less than 1.0 for the 

ingestion and dermal contact. Adverse noncarcinogenic effects are not expected because the sum of these 

Hls is below 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to subsurface soil at Site 12 in Tables 6-12 and 6-13, respectively. 

No CTE analysis is required for subsurface soil exposure. 



TABLE 6-1 2 

RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - S I T E  12 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

11 I SUBSURFACE SOIL I SUBSURFACE SOIL I INHALATION OF COPCS 11 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS C H E M I C A L  



TABLE 6-1 3 

RME NONCARCINOGENIC HOS, FUTURE INDUSTRIAL RECEPTORS - SITE 12 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSURFACE SOIL SUBSURFACE TlON OF COPCS 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



6.7.1.3 Future Residential Receptor 

Surface Soil Exposure 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in surface soil at 

Site 12 are 9.5E-05 (ingestion), 1 .OE-04 (dermal contact), and 5.1 E-14 (inhalation o f  COPCs in fugitive dust). 

The total surface soil cancer risk is at the upper bound of the 1 O4 to lo6  target acceptable risk range often 

used by EPA to determine the need for action at CERCWRCRA sites or formulate standards and 

criteria(ARARs). The principal COPCs contributing to the surface soil cancer risk are arsenic (ingestion, 41 

percent of the cancer risk for this pathway; dermal contact, 100 percent of the cancer risk for this pathway), 

benzo(a)pyrene (ingestion, 27 percent of the cancer risk for this pathway), and benzo(b)fluoranthene 

(ingestion, 12 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

surface soil at Site 12 exceeded 1.0 for the ingestion exposure pathways. For surface soil ingestion by the 

future residential receptor, the target organ, corresponding HI, and principal COPC is cardiovascular effects 

(1.9 - antimony). Adverse noncarcinogenic effects cannot be ruled out when the HI is greater than 1.0. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future receptors exposed to 

surface soil at Site 12 in Tables 6-14 and 6-15, respectively. 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in surface soil at 

Site 12 are 1.5E-05 (ingestion), 5.9E-05 (dermal contact), and 1.3E-14 (inhalation of COPCs in fugitive dust). 

The total surface soil cancer risk is within the l o 4  to 106 target acceptable risk range often used by  EPA to 

determine the need for action at CERCWRCRA sites or formulate standards and criteria (ARARs). The 

principal COPCs contributing to the surface soil cancer risk are arsenic (ingestion, 41 percent of the cancer 

risk for this pathway; dermal contact, 100 percent of the cancer risk for this pathway), benzo(a)pyrene 

(ingestion, 27 percent of the cancer risk for this pathway), and benzo(b)fluoranthene (ingestion, 12 percent of 

the cancer risk for this pathway). 



TABLE 6-14 

RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 12 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS 

I ~ ~ . ~ ' - D D T  I 2.45E-07 I NIA I NIA 11 

4.4'-DDD 7.40E-09 

ACENAPHTHENE 

N/A I NIA 

4,4'-DDE 

ALDRIN 

ALPHA-CHLORDANE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A1PYRENE 

NIA 

BENZO(B1FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BIS(2-ETHYLHEXYLIPHTHALATE 

DIBENZ(A,H)ANTHRACENE 6.1 7E-06 NIA NIA 

DIBENZOFURAN N /A NIA NIA 

ENDRIN ALDEHYDE NIA NIA N IA  
FLUORANTHENE NIA NIA NIA 

FLUORENE NIA NIA NIA 

GAMMA-CHLORDANE 2.6E-08 N /A NIA 

INDENO(l,2,3-CDIPYRENE 2.86E-06 NIA NIA 

NAPHTHALENE NIA NIA NIA 

. PHENANTHRENE NIA NIA N /A 

1.54E-08 

NIA I NIA 

5.23E-08 

1.84E-08 

NIA 

4.46E-06 

2.57E-05 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

~PYRENE I NIA 1 NIA I NIA 

I ACENAPHTHYLENE 

1 .l BE-05 

NIA 

2.67E-08 

NIA 

NIA 

NIA 

NIA 

N /A 

NIA 

- - -  

NIA 

3.07E-08 

~ A D M I U M  I N /A I NIA I N /A 11 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

9.OE-15 

NIA 

NIA 
NIA 

- -  - . . . .. 
I 

. .. . . 

MERCURY 1 NIA NIA NIA R 

NIA 

NIA 

NIA 

N IA 

NIA 

TETRACHLOROETHENE 
ANTIMONY 

ARSENIC 

BERYLLIUM 

N /A 

NIA 

NIA 

NIA 

NIA 

9.96E-05 

NIA 

2.44E-10 

NIA 

3.9E-05 

5.27E-06 

N /A 

N IA 

NIA 

4.2E-14 

NIA 

SILVER NIA NIA I N /A 

TOTAL RISK 

NIA = NOTAPPLICABLE, NO TOXICITY VALUE OR ABSORPTION FACTOR HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

9.5E-05 1 .OE-04 5.1E-14 



TABLE 6-1 5 
RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 12 

SURFACE SOIL 

NWS EARLE. COLTS NECK, NEW JERSEY 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

surface soil at Site 12 exceeded 1.0 for the ingestion, dermal contact and inhalation exposure pathways. 

However, the HIS divided into their respective target organs are all less than 1.0. Adverse noncarcinogenic 

effects are not expected when the HIS (based on target organs) are less than 1 .O. 

Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future receptors exposed to 

surface soil at Site 12 in Tables 6-1 6 and 6-1 7, respectively. 

Subsurface Soil Exposure 

The estimated total.cancer risks for the future residential receptor for exposure to COPCs in subsurface soil 

(assuming subsurface soils become future surface soils) at Site 12 are 4.6E-05 (ingestion), 1.OE-04 (dermal 

contact), and 4.2E-14 (inhalation of COPCs in fugitive dust). The total subsurface soil cancer risk is a t  the 

upper bound of the l o 4  to 10" target acceptable risk range often used by EPA to determine the need for 

action at CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPCs 

contributing to the subsurface soil cancer risk are arsenic (ingestion, 85 percent of the cancer risk for this 

pathway; and dermal contact, 100 percent of the cancer risk for this pathway) and beryllium (ingestion, 15 

percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

subsurface soil (assuming subsurface soil becomes future surface soil) at Site 12 is greater than 1.0 for the 

dermal contact exposure pathway. For surface soil ingestion by the future residential receptor, the target 

organ, corresponding HI, and principal COPC is skin (1 . l  - arsenic). The estimated noncarcinogenic HIS for 

the future residential receptor for the ingestion exposure pathway is less than 1 .O. Adverse noncarcinogenic 

effects cannot be ruled out when the HI is greater than 1 .O. 

Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to subsurface soil at Site 12 in Tables 6-18 and 6-19, respectively. 



TABLE 6-1 6 

CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 12 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

I SURFACE SOIL I SURFACE SOIL I INHALATION OF COPCS 11 

4,4'-DDE 

4,4'-DDT 

ACENAPHTHENE 

ACENAPHTHYLENE 

ALDRIN 

2.5E-09 

3.9E-08 

NIA 

NIA 

8.5E-09 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N /A 

NIA 

N /A 



TABLE 6-1 7 

CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 12 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

I SURFACE SOIL I SURFACE SOIL I INHALATION OF COPCS 

ENDRIN ALDEHYDE 

FLUORANTHENE 

ACENAPHTHYLENE 

ALDRIN 

ALPHA-CHLORDANE 

ANTHRACENE 

JBENZO(AIANTHRACENE 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

NIA 

4.3E-04 

9.6E-04 

2.OE-05 

NIA 

FLUORENE 

GAMMA-CHLORDANE 

INDENO(1.2.3-CDIPYRENE 

NAPHTHALENE 

PHENANTHRENE 

NIA 

NIA 

NIA 

NIA 

NIA 

1.5E-05 

1.5E-03 

N /A 

2.1 E-05 

NIA 

NIA 

NIA 

NIA 

N /A 

N /A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

N IA  



TABLE 6-18 

RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 12 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

11 ( SUBSURFACE SOIL 1 SUBSURFACE SOIL I INHALATION OF COPCS 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



TABLE 6-1 9 

RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL CHILD RECEPTORS - SITE 12 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSTANCE 

ANTIMONY I 2.6E-02 1 NIA I NIA 

ARSENIC 7.OE-01 l . l E + O O  NIA I! 
SUBSURFACE SOIL 
INGESTION - CHILD 

ii 
NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

SUBSURFACE SOIL 
DERMAL CONTACT - CHILD 

INHALATION OF COPCS 
IN FUGITIVE DUST - CHILD 



The estimated total cancer risks for the future residential receptor for exposure to COPCs in subsurface soil 

(assuming subsurface soils become future surface soils) at Site 12 are 7.40E-06 (ingestion), 5.9E-05 (dermal 

contact), and 1.3E-14 (inhalation of COPCs in fugitive dust). The total subsurface soil cancer risk is within 

the l o 4  to 10" target acceptable risk range often used by EPA to determine the need for act ion at 

CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPCs contributing to 

the subsurface soil cancer risk are arsenic (ingestion, 85 percent of the cancer risk for this pathway; and 

dermal Contact, 100 percent of the cancer risk for this pathway) and beryllium (ingestion, 15 percent of  the 

cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs  in 

subsurface soil (assuming subsurface soil becomes future surface soil) at Site 12 are less than 1.0 for the 

ingestion, dermal contact and inhalation exposure pathways. Adverse noncarcinogenic effects are not 

expected because the sum of these HIS is below 1 .O. 

Estimated CTE carcinogenic risks are presented for future residential receptors exposed to subsurface soil at 

Site 12 in Tables 6-20 and 6-21. 

6.7.1.4 Future Recreational Receptor 

The estimated total RME cancer risks for the future recreational child assuming exposure to C O P C s  in 

sediment during wading at Site 12 are 2.8E-07 (ingestion) and 2.8E-08 (dermal contact). This sediment 

cancer risk is below the 1 O4 to 1 O6 target acceptable risk range. 

The estimated RME HIS for the future recreational child, assuming exposure to COPCs in sediment during 

wading, are less than 1.0 for ingestion and dermal contact exposure pathways. Adverse noncarcinogenic 

effects are not expected when the Hls are below 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future recreational receptors 

exposed to sediment at Site 12 in Tables 6-22 and 6-23, respectively. 



TABLE 6-20 

CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 1 2  

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

11 I SUBSURFACE SOIL I SUBSURFACE SOIL I INHALATION OF COPCS 11 



TABLE 6-21 

CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE RESIDENTIAL CHILD RECEPTORS - SITE 12 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

11 I SUBSURFACE SOIL I SUBSURFACE SOIL 1 INHALATION OF COPCS # 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

XSBRSCI 2.XLS 2/5/97 5:20 PM 



TABLE 6-22 

RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 1 2  
SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

11 I SEDIMENT I SEDIMENT 
SUBSTANCE 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALPHA-CHLORDANE 
2-METHYLNAPHTHALENE 
BENZO(A)ANTHRACENE 
BENZO(A1PYRENE 
BENZO(B1 FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 

INGESTION 

1.4E-1 1 
7.1 E-1 1 
1.3E-10 
1.7E-11 

N /A 
3.7E-09 
4.3E-08 

L 
- 

DIBENZ(A,H)ANTHRACENE 
FLUORANTHENE 

DERMAL CONTACT 

N /A 
N /A 
N /A 
N IA 
N /A 
N/A 
NIA 

7.1 E-09 
N /A 

2.4E-10 
1.5E-11 
4.2E-11 

GAMMA-CHLORDANE 
INDENO(1,2,3-CDIPYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

ESTABLISHED FOR THIS CHEMICAL 

N /A 
N/A 
N /A 
NIA 
NIA - - 

6.4E-09 
N/A 

ALPHA-BHC 
ARSENIC 
COPPER 
LEAD 
MANGANESE 
TOTAL RISK 

N /A 
N/A 

1.1 E-1 1 
3.3E-09 

N/A 
N /A 
N/A 

NIA 
N IA 
NIA 
NIA 
NIA 

N/A = NOT APPLICABLE, NO TOXICITY VALUE OR ABSORBANCE FACTOR HAS BEEN 

1.3E-11 
2.2E-07 

N /A 
N /A 
N /A 

2.8E-07 

N /A 
2.8E-08 

N IA 
NIA 
NIA 

2.8E-08 



TABLE 6-23 
RME NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 12 

SEDIMENT 
NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSTANCE 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALPHA-CHLORDANE 
2-METHYLNAPHTHALENE 
BENZO(A1ANTHRACENE 
BENZ0fA)PYRENE 

UGANESE I 3.2E-03 1 NA 11 

SEDIMENT 
INGESTION 

N A 
N A 

8.9E-06 
2.6E-06 

N A 
N A 
NA 

NA 
N A 
N A 
N A 
N A 
N A 
NA 
NA 
N A 
NA 
N A 

I 

BENZO(BIFLU0RANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(KIFLU0RANTHENE 
BIS(2-ETHYLHEXYLIPHTHALATE 
CHRYSENE 
DIBENZ(A,HIANTHRACENE 
FLUORANTHENE 
GAMMA-CHLORDANE 
INDENO(1,2,3-CDIPYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
ALPHA-BHC 
ARSENIC 
COPPER 

ESTABLISHED FOR THIS CHEMICAL 

SEDIMENT 
DERMAL CONTACT 

NA 
NA 
NA 
NA 
N A 
NA 
N A 

NA 
NA 
N A 

6.1 E-07 
N A 
NA 

1.9E-06 
1.7E-06 

N A 
1.6E-07 

N A 
2.3E-06 

N A 
5.7E-03 
2.2E-03 

NA 
N A 

7.1 E-04 
N/A 



6.7.2 Conclusions 

Surface soil, subsurface soil, and sediment were sampled at Site 12. The potential receptors considered for 

this site were current industrial and future industrial, residential, and recreational receptors. 

The RME cancer risk associated with the future residential (surface and subsurface soil) exposure scenario 

is at the upper end of the target acceptable risk range. Arsenic (via ingestion of and dermal contact with 

surface soil and subsurface soil), benzo(a)pyrene (via ingestion of surface soil), and benzo(b)fluoranthene 

(via ingestion of surface soil) were the major COPCs that contributed to the cancer risk for these exposure 

scenarios. The RME noncarcinogenic HIS associated with the future residential (surface and subsurface soil) 

exposure scenarios exceeded 1 .O, the cutoff point below which adverse effects are not expected to occur. 

Antimony (via ingestion of surface soil) and arsenic (via ingestion of subsurface soil) were the principal 

COPCs that contributed to the HI exceeding 1.0 for these exposure scenarios. 

The CTE cancer risk associated with the future residential (surface and subsurface soil) exposure scenario is 

at the upper bound of the l o4  to l o 6  target acceptable risk range. Arsenic (via ingestion of and dermal 

contact with surface soil and subsurface soil), benzo(a)pyrene (via ingestion of surface soil), and 

benzo(b)fluoranthene (via ingestion of surface soil) were the major COPCs that contributed to the cancer risk 

for these exposure scenarios. The CTE noncarcinogenic HIS associated with the future residential (surface 

and subsurface soil) exposure scenarios exceeded 1 .O, the cutoff point below which adverse effects a re  not 

expected to occur. Antimony (via ingestion of surface soil) was the principal COPC that contributed to the HI 

exceeding 1.0 for these exposure scenarios. 

Risk characterization results (total cancer risks and total noncarcinogenic Hls) are presented for all potential 

receptors at Site 12 in Table 6-24 for surface and subsurface soil and sediment. Table 6-25 presents the 

relevant central tendency risk estimates associated with potential receptors for surface and subsurface soil 

and sediment. The estimated RME cancer risk for the future residential receptor is at the upper end of the 

target acceptable risk range, based mainly on ingestion of surface and subsurface soil. The estimated CTE 

cancer risk for the future residential receptor is also at the upper end of the target acceptable risk range, 

based mainly on ingestion of surface and subsurface soil. The estimated RME noncancer HI for the future 

residential receptor exceeds 1 .O, based mainly on ingestion of surface and subsurface soil. The estimated 

CTE cancer risk for the future residential receptor exceeds 1.0, based mainly on ingestion of surface soil. 



TABLE 6-24 
SUMMARY OF RME ESTIMATED CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 

Recreational 

Inhalation of Volatiles4 NIA NIS NIS NIA NIA NIS NIS NIS NIA 
Surface Water Incidental Ingestion NI A NIA NIA NIS NIA NIA N/A N/A NIS 

Dermal Contact NIA NIA NIA NIS NIA NIA NIA NIA N/S 

TOTAL 6.4E-05 5.3E-05 3.4E-04 3.1 E-07 4.6E-01 3.3E-01 4.8E t 00 1.2E-02 

NIA = Not applicable because this media is not  associated wi th this potential receptor 
NIS = Not sampled 
l = During Showering, Adult Residents Only 
l l = Hazard lndicies fie., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the HIS among the affected target organs from the amended risk assessment. 



TABLE 6-25 
SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 

NIA = Not applicable because this media is net associated wi th this potential receptor 
NIR = Central Tendency calculation not required 
NIS = Not sampled 

= During Showering, Adult Residents Only 
* *  = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the Hls among the affected target organs from the amended risk assessment. 

Medium 
Surface Soil 

Subsurface Soil 

Sediment 

Groundwater 

Surface Water 

Estimated Hazard Index* * 

Exposure 
Routes 

Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
Incidental Ingestion 
Dermal Contact 
Ingestion 
Dermal Contact 
Inhalation of Volatiles' 
Incidental Ingestion 
Dermal Contact 

Estimated Incremental Cancer Risk 

TOTAL 
L 

Future 
Recreational 

Child 
NIA 
NIA 
N /A 

NIA 
NIA 
NIA 
NIR 
NIR 
NIA 
NIA 
NIA 
NIS 
NIS 

Future 
Recreational 

Child 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIR 
NIR 
NIA 
NIA 
NIA 
NIS 
NIS 

Current 
Industrial 
Employee 

NIR 
NIR 
NIR 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 

/ 2.9E t o 0  

Future 
Industrial 
Employee 

NIA 
NI A 
NIA 

NIR 
NIR 
NIR 
NIA 
N/A 
NIS 
NIS 
NIS 
NIA 
NIA 

Future 
Lifetime 
Resident 
1.5E-05 
5.9E-05 
1.3E-14 
7.4E-06 
5.9E-05 
1.3E-14 

NIA 
NIA 
NIS 
NIS 
NIS 
NIA 
NIA 

1.4E-04 

Current 
Industrial 
Employee 

NIR 
NIR 
NIR 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Future 
Resident 

Future 
Industrial 
Employee 

NIA 
NIA 
NIA 

NIR 
NIR 
NIR 
NIA 
NIA 
NIS 
NIS 
NIS 
NIA 
NIA 

Child 
1.5E+00 
5.6E-01 
1.8E-10 
3.7E-01 
5.4E-01 

NIA 
NIA 
NIA 
NIS 
NIS 
NIS 
NIA 
NIA 

Adult 
NIA 
NIA 
NI A 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/ A 
NIS 
NIA 
N/ A 



Arsenic ranged from 5.1 mglkg to 16.5 mglkg in surface soil samples; these levels would cause the risk t o  be 

in the target acceptable risk range of l o 4  to 10". Benzo(a)pyrene ranged from 250 uglkg to 2,250 uglkg; 

these levels would cause the risk to be within the target risk range of l o 4  to lo6.  Benzo(b)fluoranthene 

levels ranged from 61 0 uglkg to 10,350 uglkg; these levels, except the minimum of 61 0 uglkg, would cause 

the risk range to be within the target acceptable risk range of l o 4  to 10". Antimony and arsenic were 

detected in one of four samples each at a concentration of 71.5 mglkg and 16.5 rnglkg, respect~vely. These 

two values were the drivers for the noncarcinogenic risks found above EPA's risk assessment acceptable 

risk range. However, considering the uncertainties inherent to the risk assessment calculations, arsenic 

levels may be within background concentrations for surface soil. 

6.8 EVALUATION SUMMARY 

Despite relatively high concentrations of lead in surface soils at Site 12, lead was not chosen as a COPC 

because the 95 percent UTL calculated from the station-wide background sample set was higher t h a n  the 

site-related concentrations. The consequence of this unrealistically high UTL comparison was that  lead 

was not used to calculate human health risks. 

However, the Navy intends to remove surface soils in the vicinity of Site 12 based on the RI delineation of 

lead concentrations. Alternative benchmark criteria for lead in soil such as 400 ppm (OSWER directive 

9355.4-12) or 600 ppm (NJDEP Non-Residential Direct Contact Soil Cleanup Criteria) are available and 

will be used in the feasibility study (FS) to determine the appropriate clean-up standard and the 

approximate limits of soil removal. 

It is possible that metals leaching from railroad bed ballast material may contribute to the levels of inorganics 

present at Site 12. 



7.0 SlTE 13: DEFENSE PROPERTY DISPOSAL OFFICE YARD 

7.1 SlTE BACKGROUND AND PHYSICAL SETTING 

The defense property disposal office yard (DPDO yard) is an area of fill material extending into a marsh near 

the rail classification yards. Activities at the site included storage of scrap metals a n d  batteries and the  burial 

of material, such as cars, trucks, electronic equipment, clothing/shoes, sheet metal, furniture, scrap metal, 

and batteries. Additionally, batteries were broken open at the site for lead recovery, and acid was drained 

onto the ground. Obvious fill material is present at the ground surface at several places across the site. 

The top of the site is flat, and there is little topographic relief. Runoff from the site drains to the marsh to the 

north and west to a perennial drainage that flows to Hockhockson Brook. A fence surrounds the DPDO yard, 

although this fence is not located at the edge of the landfill. The extent of fill material was not clearly defined 

by previous investigations. The toe of the landfill extends into the marsh area and is  clearly defined by an 

abrupt decrease in elevation of several feet between the top of the landfill slope and the  marsh. Figure 7-1 is 

a map of the site. Groundwater flow is generally to the north-northwest, based on groundwater-level 

measurements. 

7.2 PREVIOUS INVESTIGATIONS 

7.2.1 IAS and SI 

The 1983 IAS, which consisted of interviews, concluded minimal impact based on si te use as a storage area. 

The site was not recommended for a confirmation study. 

During the SI, six soil, three sediment, and three surface water samples were collected. The soil samples 

were collected from 0 to 3 feet bgs from the area in and around the landfill. The sediment and surface water 

samples were collected in the drainage west of the site. Soil samples were analyzed for SVOCs, PCBs, 

metals, and cyanide. Low levels of metals, pesticides, PCBs, and SVOCs were detected in soil samples. 

Elevated levels of two semivolatiles were also detected. Sediment samples were  analyzed for SVOCs, 

pesticides, and PCBs. Low levels of pesticides, PCBs, and SVOCs were detected. Surface water samples 
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were analyzed for SVOCs, PCBs, pesticides, metals, and cyanide. Elevated levels of several metals were 

present in samples. No SVOCs, pesticides, or PCBs were detected in surface water. 

As part of the 1995 RI, B&R Environmental conducted the following field investigation activities at Site I 3: 

. Excavation of 12 test pits 

. Sampling and analysis of surface water 

. Sampling and analysis of sediment 

. Drilling and installation of five shallow permanent monitoring wells 

Sampling and analysis of groundwater from the wells 

. Measurement of static-water levels in the wells 

. Performance of slug tests in two of the wells 

B&R Environmental also conducted a survey to establish the horizontal locations and vertical elevations of 

the test pit locations, surface water and sediment sample locations, and the permanent monitoring wells. 

7.2.3 Summarv of Conclusions 

Twelve test pits were excavated along the southern end of the DPDO yard. The material encountered during 

excavation generally consisted of brown, olive, or yellowish-brown silty sand with some wood branches and 

logs. Four of the test pits encountered industrial-type waste (13 TP 04, 13 TP 05, 13 TP 07, and 13 T P  12) 

consisting of crushed 55-gallon drums, used shell casings, electric cables, metal doors, a compressor, and 

rubber material. 

Surface water was collected from the drainage ditch that parallels the western side o f  the landfill, downstream 

of the landfill (north of the northern fence line), to determine potential off-site impacts via surface runoff 

(Figure 7-1). The surface water samples were analyzed for TCL VOC, TCL SVOC, TCL pesticideIPCBs, TAL 

metals, BOD, TPH, ammonia, phosphate, COD, TOC, nitritehitrate, turbidity, chloride, and explosives. No 

VOCs, SVOCs, pesticideIPCBs, or explosives were detected in surface water. Most metal concentrations 

were similar to background ranges. 

Sediment samples collected from drainage pathways along the drainage ditch that parallels the landfill 

showed metal concentrations similar to background ranges. Several compounds not detected in background 



samples, including Aroclor 1254 and Aroclor 1260, were detected in sediment samples. Alpha-chlordane 

and endrin aldehyde were also detected in sediment samples. 

Groundwatersamples showed aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, copper, 

iron, lead, nickel, silver, thallium, vanadium, and zinc at levels that significantly exceeded background levels. 

4,4'-DDT, heptachlor, 1,1,1 -trichloroethane(l, 1 , l  -TCA), 1,2-DCE, 4-methylphenol, carbon disulfide, dieldrin, 

endosulfan I, and vinyl chloride were also detected in groundwatersamples. 

Results of the 1995 RI sampling program are discussed in detail in the RI report for NWS Earle, Colts Neck, 

New Jersey (July 1996, prepared by B&R Environmental). 

7.2.4 Data Gaps (Goals of RI Addendum Investigation) 

Groundwater at the site was impacted by VOCs; however, the extent of VOC contamination could not be 

delineated from the RI data. The goal of the RI Addendum field activities was to provide additional 

groundwatersampling data, primarily concentrating in the marsh area downgradient of the DPDO fill area. 

7.3 RI ADDENDUM INVESTIGATION 

Between October 1996 and January 1997, B&R Environmental conducted the following field investigation 

activities at Site 13: 

Sampling and analysis of groundwater using Hydropunch and direct-push sampling 

equipment (Section 7.3.1). 

. Drilling and installation of one shallow permanent monitoring well (Section 7.3.2). 

. Sampling and analysis of groundwaterfrom the newly installed wells (Section 7.3.2). 

B&R Environmental conducted a survey to establish the horizontal locations and vertical elevations of the test 

pit locations, surface water and sediment sample locations, and the permanent monitoring wells. Surveying 

notes are provided in Appendix B. 

7.3.1 Hvdropunch and Direct-Push Sarnplinq 

B&R Environmental collected groundwater samples from three locations (1 3HP-01 through 13HP-03) 

between October 21 and 24, 1996 using Hydropunch equipment and from five locations (13HP-04 through 

13HP-08) between December 2 and 4, 1996 using direct-push sampling equipment to determine the extent 



of VOC contamination. Sample locations are shown in Figure 7-1. In general, samples were collected from 

depths of 15, 20, and 45 feet below-grade. Twenty-two groundwater samples, including two field duplicate 

samples, were analyzed for TCL VOC using TRC's mobile laboratory. Table 7-1 summarizes Hydropunch 

and direct-push sampling activities. To confirm mobile laboratory results, 10 o f  the samples, including the 

two field duplicate samples, were also analyzed for TCL VOCs by IEA. 

7.3.2 Permanent Monitorina Well Installation and Groundwater Samplinq 

Monitorinq Well Installation 

B&R Environmental installed one shallow permanent monitoring well (MW13-06) on December 6, 1996 to 

determine groundwater quality upgradient, downgradient, and side gradient of the landfill and to define 

groundwaterflow directions (Figure 7-1). The boring was 57 feet deep and running sands were encountered 

at 20 feet below grade during drilling. The boring was completed as cased well screened across the water 

table. Monitoring well characteristicsare summarized in Table 7-2. A soil boring log sheet was prepared for 

the boring to evaluate subsurface lithologies (see Appendix C). 

The well was constructed with 2-inch I.D., flush-jointed and threaded, NSF-certified, Schedule 40 PVC well 

casing and 0.1 0-foot slotted PVC well screen fitted with a PVC bottom cap. A 10-foot screen was installed in 

the well. The annular space between the well screen and the boretiole was packed with Morie No. 0 0  sand 

to a height of approximately 2 feet above the top of the screen. An approximately 2-foot annular seal, 

consisting of bentonite pellets, was placed on top of the filter pack. The remainder of the well annulus was 

backfilled with a cement grout to a height approximately 1 foot below the ground surface, and the we l ls  were 

completed with 2-foot-high standpipe. A concrete pad was later poured at the ground surface, keyed 1 foot 

into the well annulus. The monitoring well construction sheet is in AppendixC. 

The well was developed approximately 1 week after installation. Groundwater temperature, pH, conductivity, 

turbidity, and dissolved oxygen were monitored during development. The well was  developed until removed 

water was visibly clear of suspended solids. 

Groundwater Sampling 

B&R Environmental collected groundwater samples from the newly installed monitoring well (MW13-06) to 

determine groundwater quality and to provide data for use in the risk assessment and the evaluation of 

remedial action alternatives. The well was sampled in January 3, 1997. Field measurements collected 



TABLE 7-1 
SITE 13 HYDROPUNCHIDIRECT- PUSH SAMPLING SUMMARY 

NAVAL WEAPONS STATION EARLE,COLTS NECK, NEW JERSEY 

Comments 

. 

1 3HP-02 

Sample 
Location 

13HP-01 

13HP-03 * 

13HP-04 

13HP-05 

CTO 231 

Screened 
Interval 

(feet bgs ') 
13-1 5 
28-30 

Sample 
Number 

13HP01-15 
13HP01-30 

13HP01-45 
13HP02-15 
13HP02-30 

13HP-06 

13HP-07 

13HP-08 

13HP-09 

I 13HP05-28 1 28-30 1 TRC 1 12/03/96 1 Soil sample (olive brown silty, fine- to medium-grained sand) collected 

13HP02-45 
13HP03-15 
13HP03-30 
13HP03-45 
13HP03-43 
13HP04-17 
13HP04-48 
13HP05-15 

Sample 
Analyzed By 

TRC4;IEA5 
TRC; IEA 

43-45 
13-1 5 
28-30 

13HP05-48 
13HP06-28 
13HP06-48 
13HP07-15 
13HP07-28 
13HP08-15 
13HP08-28 

Date 
Sample 

10121196 
1 012 1/96 

43-45 
13-1 5 
28-30 
43-45 
43-45 
15-1 7 
48-50 
12-15 

TRC; IEA 
TRC; IEA 

TRC 

48-50 
28-30 
48-50 
15-1 7 
28-30 
15-17 
28-30 

TRC 
TRC 

TRC; IEA 
TRC 
TRC 
TRC 
TRC 

TRC; IEA 

10122196 
10122196 
1 0123196 

TRC; IEA 
TRC; IEA 

TRC 
TRC; IEA 

TRC 
TRC 
TRC 

Sandy siltylclay from 30 to 43 feet bgs. 
Duplicate sample 13HP05-15. 

10123196 
10123196 
10123196 
10124196 
12/04/96 
12102196 
12/03/96 
10122196 

Brown green silty sand from 0 to 42.5 feet bgs. 
Brown green silty clayey sand from 0 to 12.5 feet bgs. 
Brown green silty clayey sand from 15 to 27.5 feet bgs. 

Sample collected to confirm results of 13HP03-45. 

12/03/96 
12103196 
12/04/96 
12104196 
12104196 
12104196 
12104196 

from 23-25 feet bgs. 
DUP-06, MSIMSD. 

Blue green clayey, fine-grained sand at 55 feet bgs. Augered to 70 
feet bgs. Running sands encountered. 



TABLE 7-1 
SITE 13 HYDROPUNCHIDIRECT- PUSH SAMPLING SUMMARY 
NAVAL WEAPONS STATION EARLE,COLTS NECK, NEW JERSEY 
PAGE 2 OF 2 

Note: All samples were analyzed for Target Compound List Volatile Organic Compounds. 
1 below ground surface 2 Samples collected using Hydropunch 
3 Samples collected using direct-push 4 TRC - Tracer Research Corporation (mobile laboratory) 
5 IEA (fixed-base laboratory) 

CTO 231 



TABLE 7-2 
SITE 13 MONITORING WELL CONSTRUCTION DETAILS 

NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 

CTO 231 

Comments 

Running sands encountered at 20 bgs. Total of 250 gallons 
of water was added to borehole to control running sands. 

Completion 
Date 

12/06/95 

Top of 
Filter 
Pack 

(feet bgs) 
38 

Screened 
Interval 

(feet bgs) 

42-57 

Well 
Number 

MW-13-06 

Top of 
Bentonite 

Seal 
(feet bgs) 

35 

Total 
Depth 

(feet bgs) 

57 



during purging were pump rate (Umin), pH, conductivity, temperature, turbidity, dissolved oxygen, and 

salinity. 

Prior to sampling, B&R Environmental purged the well using the micro-purge protocol to reduce turbidity until 

groundwater parameters stabilized within acceptable limits. Care was taken to ensure that little or no 

drawdown in water levels occurred throughout the purge and sample process. 

The groundwater sample (13 GW 06) and associated QNQC sample were submitted to IEA for TCL VOC 

analysis. Sample information is summarized in Appendix A. Sample log sheets are presented in Appendix 

7.4 SITE CHARACTERISTICS 

7.4.1 Geology 

Regional mapping places Site 13 within the outcrop area of the Vincentown Formation. The Vincentown 

Formation ranges between 10 and 130 feet in thickness and the soil borings are no more than 19 feet deep. 

The lithology of the sediments encountered in the on-site borings generally agrees with the published 

description of the Vincentown Formation. In general, the borings encountered alternating beds of yellowish- 

brown to brown, micaceous, silty, fine- to medium-grained sand and olive, glauconitic, silty sand and sand. 

Groundwater in the Vincentown aquifer beneath the site occurs under unconfined conditions. Static- 

water-level measurements and water-table elevations collected as part of 1995 RI  activities indicate that 

the direction of shallow groundwater flow in the aquifer is to the north-northwest. There does not appear to 

be a significant seasonal variation in groundwater flow direction. 

The hydraulic conductivity calculated for slug test gathered for MW13-04 during 1995 RI activities is 

2.64 x l o4  crnlsec (0.75 Wday). 

7.5 NATURE AND EXTENT OF CONTAMINATION 

This section evaluates the occurrence and distribution of samples from the 1995 RI and 1996 RI Addendum 

field activities. Groundwater, surface water, and sediment sample analysis results were compared to NWS 

Earle site-wide background samples as presented in Section 2.4.1. 

CTO 231 



7.5.1 Sediment 

Three sediment samples were collected at Site 13: 13 SD 01 through 13 SD 03 (Figure 7-1). Tables 7-3 

and 7-4 present the occurrence and distribution of inorganic and organic chemicals in site-related samples 

and compare them to background. Table 7-5 presents a comparison of detected compounds to ARARS 

and TBCs. Figure 7-2 shows sample locations and concentrations of compounds that exceed ARARs and 

TBCs. 

7.5.1 .I lnorganics 

Concentrations of most metals in site-related sediment samples were similar to background ranges. 

Antimony, cadmium, and silver were detected at low levels in site-related sediment samples (the highest 

levels were in 13 SD 03) but were not found in background sediments. Lead was detected in 13 SD 03 at a 

level slightly greater than the ranges found in background samples. 

7.5.1.2 Organics 

The following PAHs, phthalates, and pesticides were detected in site-related sediment samples at levels 

generally within background concentration range: Benzo(b)fluoranthene (48 uglkg), chrysene (56 uglkg), 

fluoranthene (81 uglkg), pyrene (67.5 uglkg), and diethyl phthalate (51 uglkg) were each detected in one 

site-related sediment sample. Gammachlordane (0.16 uglkg), 4,4'-DDE (2.45 uglkg), and 4,4'-DDT (6.4 

uglkg) were each detected in one site-related sediment sample. 

Several compounds were detected in site-related sediment samples that were not found in background 

sediment samples. Aroclor 1254 (58 uglkg to 3,900 uglkg) was detected in all three site-related sediment 

samples, and Aroclor 1260 (33 uglkg to 1,200 uglkg) was detected in two sediment samples. Alpha- 

chlordane (1 1 uglkg to 20 uglkg) and endrin aldehyde (31 uglkg to 90 uglkg) were each detected in two site- 

related sediment samples, and endosulfan sulfate (0.3 uglkg) was detected in one site-related sediment 

sample. 

7.5.1.3 Miscellaneous Parameters 

Miscellaneous parameter analyses of sediment samples at Site 13 consisted of percent solids, percent 

moisture, pH, and total organic carbon (TOC). Results are presented in Appendix A. All results are within 

typical background range. 

CTO 231 



TABLE 7-3 
OCCURRENCE AND DISTRIBUTION OF INORQANICS IN SEDIMENT AT SITE 13 

NWS EARLE. COLTS NECK. NEW JERSEY 
lma1kal 

BACK UTL? 1 CONCENTRATION 

NO I 21 70.00 

YES I 0.19 

NO I 3.00 I 

. Selected as a COPC 



TABLE 7 4  
OCCURRENCE AND DlST RlBUTlON OF ORGANICS IN SEDIMENT AT SITE 13 

NWS EARLE. COLTS NECK. NEW JERSEY 
tuglkg) 

- Selected 98 a COPC 
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DRAFT 
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13GW02-DEC95 I 13GW03 I 13GW03-F 11 ARARS 8 TBCs SAMPLE NUMBER: 13GW01 13GWO1 -F 13GW02 

NJDEP 13GW03 13GW03 Maximum 

Contaminant 
1995 RI 1995 RI Level (MCL) 

15.2 3.3 50.0 

Drinking Water 

Health Advisory 

(Lowest Criterion 

Shown) 

LOCATION: 1 13GW01 1 13GW01 I 13GW02 
Groundwater 

Quality 

Slandard 

uglL 

200 

20 0 

DATA SOURCE: 1 1995Rl I 1995 Rl 1995 RI, Dec. 

uglL 

nla 

nla 

nla 

nla 

nla I 3.8 1 1.4 11 

10.0 2.0 2000 

nla 

nla 

nla 

nla I 0.90 I 0.11 u 11 4 00 
- 

1.6 0.56 5.00 

3890 3150 

296 E 1 .O U 100 

nla 

nla 

nla . 

3.5 0.90 1300 

57900 E 22700 E 

13.4 E 1.5 U J 15.0 

nla 

nla 

nla 

nla 

nla 1 0.94 UI 0.94 uII 

-- 

3330 982 

78.2 E 60.5 E 

0.056 0.017 2.00 

11.5 2.0 100 

nla 

nla 

7300 J 739 

4.6 J 4.4 U 50.0 

I I I 

SEMIVOLAT~LES I uglL I ug~L I u g / ~  

nla 

nla 

nla 
nla 

uglL 

nla 

uglL 

10.0 U 

10.0 U 

- - 

4-methylphenol 10 0 U nla 10.0 U 

VOLATILES uglL U g k  uglL 

9780 7880 

10.4 E J 4.3 E 2.00 

146 0.61 U 

34.9 7.7 

uglL uglL uglL 

2.0 J nla 

uglL uglL uglL 

10.0 U nla 200 

10.0 U nla 7 00 

. -- 

l , l  ,I-trichloroethane 5.0 J nla 10.0 U 
1 ,ldichloroethene 10.0 U nla 10.0 U 



TABLE 7-5a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 13 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
Page 2 of 15 

13GW03-F 

13GW03 

lgg5 R' 

0811 1195 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

13GW03 

13GW03 

1995 RI 

0811 1195 

uglL 

100  U 

100 UJ 

100  U 

100  U 

100  U 

100 U 

100  U 

100  U 

u g k  

0 10 U 

0 050 U 

0050 U 

0 10 U 

0 050 U 

0 050 U 

0050 U 

I 
NJDEP 1 

Groundwater 

QuaMy 
Standard 

UglL I 
'OP I 
2 00 I 

I 
6 00 

300 1 
1 00 

loo I 5 00 

uglL 

0 100 

0 0200 

0 0300 

0 400 

0 400 

0 200 

Max~rnurn 

Contammant 

Level (MCLI 

uglL 

700 a 

5 00 -- 
100 

5 00 

5 00 

5 00 

2 00 

uglL 

0 400 

0 200 

13GW02-DEC95 

13GW02 

1995 RI, Dec. 

12/06/95 

uglL 

2 0 J 

100 U 

100 U 

100 U 

100  U 

100 U 

100  U 

100 E J 

u!& 

nla 

nla 

nla . 
nla 

nla 

nla 

nla 

ARARS 8 TBCs 

Drmktng Water 

Health Adv~sory 

(Lowest Criterion 
Shown) 

uglL 

700 a 

700 e 

100 e 

2000 d 

1000 e 

100 e 

uglL 

0 500 e 

500 e 

0100 e 

13GW02 

13GW02 

1995 RI 

08/14/95 

uglL 

7 0 J 

10 0 U 

10 0 U 

10 0 U 

10 0 U 

10 0 U 

10 0 U 

11 0 E 

UglL 

0 029 J 

0050 U 

0 050 U 

0 10 U 

0050 U 

0 0052 JN 

0013 R 

7 
-L 

13GWO1-F 

13GW01 

1995 RI 

0811 1195 

Ugn- 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

U9k  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

SAMPLE NUMBER. 

LOCATION. 

DATA SOURCEs 

SAMPLE DATE: 

VOLATILES 

1,2-dichloroethene (total) 

carbon disulfide 

carbon tetrachloride 

xorofoG 

rnethylene chloride 

tetrachloroethene 

trichloroethene 

vinyl chloride 

PESTICIDES 

4,4'-DDT 

alpha-BHC 

della-BHC 

dieldrin 

endosulfan I 

heptachlor 

heptachlor epoxide 

13GWOl 

13GW01 

1995 RI 

081f 1/95 

uglL 

10 0 U 

10 0 UJ 

10 0 U 

10 0 u 
10 0 U 

10 0 U 

10 0 U 

10 0 U 

u!@ 

0 051 J 

00010 R 

0025 R 

0 022 J 

0 028 JN 

0011 J 

0044 R 
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NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 3of15  

LOCATION: 

DATA SOURCE: 



LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

1,2dichloroethene (total) 

carbon disulfide 

carbon tetrachloride 

chloroform 

methylene chloride 

tetrachloroethene 

trichloroethene 

vinyl chloride 

PESTICIDES 

4,4'-DDT 

alpha-BHC 

delta-BHC 

dieldrin . 
- 

endosulfan I 

heptachlor 

he~tachlor epoxide 

TABLE 7-la 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 13 

13GW04 I3GWO5 

1995 RI 1995 RI 

0811 0195 08110195 

uglL uglL 

u g t  uglL 

0.10 u 0.10 1 

0.050 U 0.050 1 

0.050 U 0.050 1 

0.10 U 0.10 1 

0.050 U 0.050 1 

0.050 U 0.050 1 

0.050 U 0.050 1 

NWS EARLE, COLTS NECK, NEW JERSEY 

13HP01 13HPO1 13HP01 

1996 RI 

01103197 10121196 1012 1196 10122196 

uglL I uglL I uglL I uglL 

10.0 U 180 E 37.0 E 11.0 E 

10.0 U nla nla nla 

u s n  u g k  uglL uglL 

nla nla nla nla 

nla nla nla nla 

nla nla . nla nla 

nla I nla I nla I nla 
I 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

DRAFT 

Page 4 of 15 

ARARS IL TBCs 11 
Maximum ( Drinking Water ( NJDEP 1) 

Contaminant ( Health Advisory ( Groundwater II 
level  (MCL) ((Lowest Criterion ( Quality (1 

I Shown) I Standard 11 
I I 

uglL I uglL 

5 00 

2 00 

uglL 

uglL 

70.0 a1 70.0 a1 70 0 

100 e 

uglL 

1 00 

5 00 

uglL 1 



TABLE 7-5a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 13 
DRAFT 

Page 5 of 15 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

Maximum 

contaminant 

Level (MCL) 

Drinking Water 

Health Advisory 

(Lowest Criterion 

Shown) 

uglL 

1996 RI, Field ( 1996 Rl, Field 1 1996 RI, Field 1996 RI 1 1996 RI. Field 

I I 

uglL I uglL I uglL uglL uglL 

nla nla 

nla nla 

uglL uglL 

nla nla nla nla 

nla nla nla 

nla nla nla 

aluminum 

antimony nla 
- -  

arsenic 

barium 

beryllium 

nla nla 

nla nla 

nla nla 

nla nla 

nla 

nla n/a I n/a I n/a 

nla 

nla 

nla nla nla 

nla nla nla cadmium 

nla I nla nla nla I nla I nla 

chromium, total nla I n/a nla nla I nla I nla 

cobalt 

copper 

nla nla 

nla nla 

nla nla 

nla 

nla 

nla 

nla nla nla 

nla nla nla 

nla nla nla iron 

lead nla I nla nla nla . I nla I nla 

magnesium 

manganese 

mercury 

nickel 

nla I nla nla 

nla 

nla nla nla 

nla nla nla 

nla nla nla 

- 

nla nla 

nla nla 

nla nla 

nla 

nla nla nla 

nla nla nla 

nla nla nla 

. nla I nla nla 
- -  

selenium 

silver 

nla nla 

nla nla 

nla 

nla nla nla nla 

nla nla nla 
nla nla nla 

sodium 
thallium 

nla 
nla .- 

2000 '7 
uglL uglL 

vanadium nla nla 1 nla I nla 

nla 1 nla ( nla 
I I 

uglL I uglL uglL ugk 

nla 

uglL 

10.0 U 

4-methylphenol 

VOLATILES 

l , l ,  1-trichloroethane 

1, ldichloroethene 

- 
nla I nla I nla 

0.0020 0.0080 0.0020 

0.020 0 020 0 010 



LOCATION: I 13HPOl 

SAMPLE NUMBER: 

DATA SOURCE: I 1996RI 

13HPOl-45-DUP 

SAMPLE DATE: 1 10122196 

VOLATILES I uglL 
1 

1.2dichloroethene (total) 1 14.0 

carbon disulfide I 10.0 1 

trichloroethene 1 11.0 E 

vinyl chloride 1 10.0 1 

carbon tetrachloride . 
chloroform 

methylene chloride 

tetrachloroethene 

I 

PESTICIDES I uglL 

10.0 1 

10.0 1 

10.0 1 

10.0 1 

dieldrin 

endosutfan I 

4,4'-DDT 

alpha-BHC 

n/a 

nla 

TABLE 7-5a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 13 

heptachlor 

heptachlor epoxide 

NWS EARLE, COLTS NECK, NEW JERSEY 

nla 

nla 

13HP02-15 

13HP02 

1996 RI. Field 

I0122196 

uglL 

0.20 1 

nla 

0.0010 1 

0.0080 1 

0.30 1 

0.0020 1 

0.0040 1 

nla 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

1996 RI I 1996 RI. Field I I996 RI, Field I 1996 RI. Field 

u g k  uglL uglL uglL 

10.0 U 0.20 U 0.20 U 0.20 U 

10.0 U nla nla nla 

10.0 u 0.0010 U 0.0010 0.0010 U 

10.0 0.020 0.60 0.30 

10.0 0.0040 0.10 0 30 

10.0 nla nla nla 

uglL I uglL I uglL I ug1L 

nla nla nla nla 

nla nla nla nla 

nla I nla ' I nla I nla 

nla nla I nla I nla 

nla I n/a nla nla 

nla I nla I nta I nla 

nla I nla I nla I nla 

DRAFT 

Page 6 of 15 
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COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 13 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 7 of 15 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

13HP03-45 

13HP03 

13HP03-30-DUP 13HP03-43 

13HP03 13HP03 

1996 RI 1996 RI, Field 

10123196 12/04/96 I uglL uglL 

13HP03-30 

13HP03 

1996 RI, Field 

10123196 

uglL 

13HP04-17 

13HP04 

aluminum 

13HP04-48 

13HP04 

1996 RI, Field 

10124196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

antimony 

arsenic 

ARARS & TBCs 

Maximum I Drinking Water 1 NJDEP 

1996 Rl, Field 

12/02/96 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

, 

barium 

1996 RI, Field 

12/03/96 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla I nla 

Contaminant 

Level (MCL) 

uglL 

6.00 

50.0 

2000 

4.00 

5.00 

100 

1300 

beryllium nla . 

Health Advisory 

Shown) 

uglL 

3.00 a 

2000 a 

4000 e 

5.00 e 

100 a 

nla I nla 

cadmium 

calcium 

chromium, total 

Groundwater 

Quality 

Standard 

uglL 

200 

20 0 

8 00 

2000 

20 0 

4 00 

100 

1000 

300 

nla 

' 

nla 

nla 

cobalt nla nla 1 nta 
- 

copper 

iron 

nla 

nla 

nla nla nla lead 

magnesium 

nla . 
nla 

nla 

nla 

nla nla I nla 

nla 

nla 

nla 

nla 

- -- 

manganese 

mercury 

nla 

nla 

nla 

nla 

nla nla 

nla nickel 

potassium 

15.0 

2.00 

nla 

2.00 b 

nla 

nla 

nla selenium 

silver 

10 0 

50.0 

2 00 

n/a 

nla 

nla 

nla 

nla 
I I I I II 

nla nla nla 1 100 a - I/ nla I nla 

nla 

nla 

nla 

-~ 

sodium nla 

100 

50.0 

nla I nla nla I nla I nla 11 I 1 50000 I / 

100 a 

I I I I I I 

nla I nla nla 2.00 0 400 a 100 ( /  
nla nla I nla 1 I I I 

100 

50 0 

thallium nla nla I nla 
vanadium 

zinc 
SEMlVOLATlLES 

4-methylphenol 

v o u m s  

nla nla nla 

nla nla nla 

uglL 

I 

'ZqZF 
uglL I uglL 

nla 

uglL 

nla 

uglL 

0.090 U 

nla 

uglL 

nla 

uglL 

0.080 U 

nla 

uglL 

nla 

uglL 

0.0030 U 

uglL 

nla 

uglL 

0.0030 U 

2000 a 

uglL 

uglL 

200 

5000 

uglL 
I 

100 a 

uglL 

200 a 

uglL 

30 0 



TABLE 7-5a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs -SITE 13 

SAMPLE NUMBER: 1 13HP03-30 ( 1 3HPO3-30-DUP 

LOCATION: I l3HP03 I 1 3 ~ ~ 0 3  

DATA SOURCE: I 1996 RI, Field 1 1996 RI 

SAMPLE DATE: I 10123196 I 10123196 

VOLATILES 

1,2dichloroethene (total) 

carbon disulfide 

carbon tetrachloride 0.0010 10.0 

chloroform 

tetrachloroethene 0.030 

trichloroethene 0 010 10.0 

vinyl chiride I nla I 10.0 U 
I I 

PESTICIDES I uglL I 
4,4'-DDT nla nla 

alpha-BHC nla nla 

delta-BHC nla nla 

dieldrin 

endosulfan I 

heptachlor nla 

heptachlor epoxide nla 

NWS EARLE, COLTS NECK, NEW JERSEY 

nla I nla I nla I nla 

nla 

0.0020 U 

0.20 

2.0 

0.20 

0.010 U 

I I 

uglL I uglL 1 uglL I uglL 

13HP04-48 

13HP04 

1996 RI, Field 

12103196 

uglL 

040  I 

I I I 

n/a I nla I n/a n/a 

13HP04-17 

13HP04 

1996 RI, Field 

12/02/96 

uglL 

040  U 

13HP0343 

13HP03 

1996 RI, Field 

12104196 

uglL 

0.60 U 

nla 

0.050 U 

0.40 U 

16.0 U 

8.0 E 

52.0 E 

13HP03-45 

13HP03 

1996 Rl, Field 

10124196 

uglL 

12.0 U 

nla I nla I nla I nla 

nla 

0.0020 U 

0.40 

0.40 U 

2.0 E 

0.20 

nla 

nla 

nla 

nla 

nla I nla I nla I nla 

nla 

0.0020 1 

0.20 

0.40 I 

4.0 E 

0 20 

DRAFT 

nla 

nla . 
nla 

nla 

Page 8 of 15 

ARARS 8 TBCs 

nla 

nla 

nla 

nla 

Maximum I Drinking Water I NJDEP 

nla 

nla 

nla 

nla 

Contaminant ( Health Advisory 1 Groundwater 

Level (MCL) 1 (~owesl  Criterion 1 Quality 
Shown) Standard 

uglL uglL uglL 

70.0 a 700 a 70 0 

. - 
5.00 70.0 e 2 00 

100 100 e 6.00 

5.00 2000 d 3.00 

5.00 1000 e 1 .OO 

5.00 1 00 

uglL uglL uglL 

0.100 



n ozo o (n auaqiao~o~qa!p- 1 'I 

OOZ 

116n 

eru I elu 
116n 116n 

0005 e oooz 
eru 

OOOOS 

0 0s 

en, 

OOE I 
OOE 1 

OOOP 

OOOZ oooz 
00 8 

00'6 

OO'P 

OOOZ 

0.0s 

OOZ le 00'2 

ooz I 

1tl 9661 Itl966l 

SOdHC 1 SOdHE I 

S31NVE)tlONI 

PP!~ '1~966 c  ti 966 c :33tinos vlva 
SOdHEl SOdHE I :NOllV301 

8Z-SOdHE 1 S 1-SOdHC 1 :tl38WnN 31dWVS 

96tEOtZ 1 

PP!d '1M 9661 

SOdHEl 

BPSOdHE1 

A3Stl3f' M3N 'W3N 81103 '37tlEI SMN 
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COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 13 
DRAFT 

Page 1Oof15 
NWS EARLE, COLTS NECK, NEW JERSEY 

13HP05-48 

13HP05 

1996 RI, Field 

12/03/96 

uglL 

0.10 

13HP05-48-DU2 

13HP05 

1996 RI 

12103196 

uglL 

10.0 U 

I 

1 
1 
I 

ARARS 8 TBCS 

13HP05 13HP06 

1996 RI 1996 RI, Field 

12103196 12103196 

uglL uglL 

10.0 U( 0040 1 

3 
unll 

5 00 70 0 2 00 

100 100 6 00 

Maximum 
Contammant 

Level (MCL) 

11 SAMPLE NUMBER: I 13HP05-15 1 13HP05-28 

(1 DATA SOURCE: 1 1996 RI 1 1996 RI, Field 

Drinking Water 
Health Advrsory 

(Lowest Cr~ter~on 

Shown) 1) SAMPLE DATE: 1 l0/22/66 1 I2103196 

NJDEP 
Groundwater 

Qual~ty 

Standard 
I I 

VOLATlLES I uglL I uglL 

nla 

0.0003 U 

0.020 

0.070 U 

C 
1,2dichloroethene (total) 

carbon disulfide 

carbon tetrachloride 

chloroform 

methylene chloride 

10.0 U 0.40 I 

10.0 U nla 

10.0 U 0.0020 1 

10.0 U 0.10 

10.0 U 0.40 I 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

0.0002 1 

0.010 

0.040 1 

0.0040 

0.0007 1 

N .  
10.0 U nla 

uglL uglL uglL 

tetrachloroethene 

trichloroethene 

vinyl chloride 

PESTICIDES 

4,4'-DDT 

alpha-BHC 

delta-BHC 

dieldrin 

endosulfan I 

heptachlor 

heptachlor epoxide 

2 00 

uglL uglL 

nla 

100 e 

uglL 

10.0 U 0.020 

10.0 U 0.0070 1 

10.0 U nla 

nla 

nla 

5 00 

uglL 

0 100 

U@ 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

W k  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla . 
nla 

nla 

nla I nla 

nla 

nla 

nla 

nla 

nla I nla 

nla I nla 

nla nla nla I nla 
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COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 13 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 11 of15 

1 
13HP07-28 13HP08-15 ARARS 8 TBCs 

13HP07 1 3HPO8 Maximum ( Drinking Water I NJDEP 

11 SAMPLE NUMBER: 

1) LOCATION: 

I Contaminant Health Advisory Groundwater 
Igg6 Rh Field Igg6 Rh Field ~ e v e l  (MCL)   owes st criterion ~ u a ~ i t y  I! 1) DATA SOURCE: 1996 RI, Field 1 1996 RI, Field \ 1996 RI 

11 SAMPLE DATE: 

nla . I nla 11 1300 I 1000 I 

I I 

uglL I uglL I uglL uglL 

nla 
I I 

nta I nla I nta 

nla nla I nla I nla 

)I arsenic nla nla nla nla 

nla . I nla I nla 11 barium nla 

beryllium 

cadmium 

calcium 

chromium, total 

nla 

nla 

nla I nla I nla 

nla nla nla 

nla nla I nla I nla 

nla nla I nla I nla 

nla 

nla 

nla I nla I nla 

nla nla n/a 

nla nla I nla I nla nla I nla 

nla 

nla 

nla 

nla nla n/a . 
nla nla nla 

nla nla nla nla nla 

nla nla I nla I nla nta I n/a 

nla 

nla 

nla nla 

nla I nla 11 100 1 100 a1 100 / I 
~ - 

nla nla 

nla nla 50.0 50 0 

silver 

nla 

nla nla nla nla 

nta I n/a I n/a 

nla nla 100 a 

nla nla 50000 

nla nla 2.00 0.400 a 10 0 
nla 

thallium 

zinc 

nla nla I nla I nla 

nla nla I nla I n/a nla nla 

nla nla 2000 a 5000 

uglL uglL uglL uglL uglL 
nla nla 100 a 

nla 

uglL 

nla 

uglL 

nla nla nla 

uglL uglL uglL 
- 

nla nla nla 

uglL ug l L  uglL 

0.0040 U 0.0040 U 10.0 U 

0.50 0.030 u 10.0 U 

.. - 

uglL uglL uglL uglL uglL 

0.0040 U 0.040 200 200 a 30 0 
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13HP08-15 

13HP08 

1996 RI, Field 

12/04/96 

uglL 

ARARS 8 TBCs 

13HP06 13HP06 

1996 RI 1996 RI, Field 

12/03/96 12104196 

uglL uglL 

10.0 U 0.60 U 

13HP07 13HP07 13HP07 

1996 RI, Field 1996 R1 1996 RI, Field 

12104196 12104196 12104196 

uglL u g k  uglL 

0.60 U 10.0 U 0.60 L 

SAMPLE NUMBER: 

Shown) Slandard 

uglL uglL uglL 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

1 ,2dichloroethene (total) 

carbon disulfide 

carbon tetrachloride 

chloroform 

methylene chloride 

nla 

tetrachloroethene 

lrichloroethene 10.0 U 0.010 U 

10.0 u l n ~ a  

0.010 U 10.0 U 0010 L 
nla 10.0 U nla 

uglL uglL uglL 

0.010 U 

nla vinyl chloride 

PESTICIDES 

2.00 

uglL uglL I uglL uglL 

100 e 

uglL 

nla nla 

nla nla 

5 00 

uglL 

nla I nla I nla 

nla nla nla 

nla 

nla alpha-BHC 

delta-BHC 

dieldrin 

nla I nla . I nla nla 

nla nla nla 

nla I nla I nla 

nla 
- 

nla 

nla 
endosulfan I 

he~tachlor nia I nla I nla 

nla nla nla nla heptachlor epoxide 



TABLE 7-5a 
DRAFT 

Page 13of15 
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 13 

NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS B TBCs 11 SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

Shown) Standard 

8.00 

Maximum 

Contaminant 

Level (MCL) 1996 RI, Field 

12104196 

uglL 

nla 

nla 

nla 

nla 

uglL 

1) aluminum 

. 11 antimony 

11 beryllium nla I 
nla 

nla 

nla 
I I I I I 

nla 

copper 

lead 

nl? 

nla 

nla 
I I I I I 

nla I I 11 magnesium 
nla 

nla 

nla 

n/a 

nla 
nla 

nla 

nla 

nla 

sodium 
thallium 

Ilvanadium 
I I 

nla I I 
uglL 

nla I I I I 
I I uglL 



LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

carbon tetrachloride 

; pzzxz- 
vinyl chloride 

TABLE 7-5s 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 13 
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- - - - - -  - - - - - - - - - 

13Hp08 I I I I I ll Contaminant 

1996 RI, Field Level (MCL) 

DRAFT 

Page 1401 15 

12104196 

ualL uglL 
-.a - I 

0 60 U 70 0 

nla 

0 0020 U 5 00 

0 30 100 

190  E 5 00 

0 10 5 00 

0010 U 5 00 

nla 2 00 

uglL uglL 

nla 

nla 

nla 

nla 

nla 

nla 0 400 

nla 0 200 
- 

Drinking Water 
Health Advisory 

(Lowest Criterion 

Shown) 

uglL 

Groundwater z--11 
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Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 

criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to MCLs, MCLGs, or SMCLs: 
-4 - No standard is available for this chemical in this classification. 
h 
-4 a - Where applicable, value(s) represent the more stringent of criteria for total, cis-, and trans- isomers. 

- Criteria are for total chromium. 

++ - Action level 1300 ug/L for water treatment technology for public water supply systems. 
.** - Action level 15 ug/L for water treatment technology for public water supply systems. 

Footnotes to Health Advisories: 

- No standard is available for this chemical in this classification. 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical. 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical 

C - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

d -  he listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

e - The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical 
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I SAMPLE NUMBER: I 13GW01 I 13GW02 )I LOCATION: I 13GWOl ' I 13GW02 

(1 DATA SOURCE: ( 1995 Rl 1 1995 R1 

SAMPLE DATE: 

MISCELLANEOUS 

ammonia nitrogen mglL 

biochemical oxygen demand mglL 

chemical oxygen demand mglL 

chloride mglL 

nitrate nitrogen mglL 

sulfate mg1L 

0.30 

nla 

08H 1195 

1 .O U 

3.0 . 

12.0 

total organic carbon mg1L ' 

total phosphorus as PO4 mgL 

turbidity ntu 

13GW04 I 13GW05 11 ARARS 8 TBCs 11 

08H 4195 

0.70 

6.0 

24 0 

6.0 

0.24 J 

33.0 

5.0 

0.50 I 

33.0 

I .O 

0.40 

nla 

. - 

13GW04 

1995 RI 

4.0 

0.20 I 

nla 
I I I I I 

290 J nla 

08110195 

13GW05 

1995 RI 

08110195 

Maximum 
Contaminant 

Level (MCL) 

Shown) 

Drinking Water 
Health Advisory 

(Lowest Criterion 

NJDEP 
Groundwater 

Quality 

Standard I 
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Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 

criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification 

-J E - Result exceeds one or more of the selected ARARs. 
b 
w Footnotes to MCLs, MCLGs, or SMCLs: 

- - No standard is available for this chemical in this classification. , 

Footnotes to Health Advisories: 

- No standard is available for this chemical in this classification. 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical. 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical. 

c - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

d - The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

e - The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical. 
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SELECTED ARARS 

Sediment 

Ecological 

SAMPLE NUMBER: 

DATA SOURCE: 

SAMPLE DATE: \I Toxicity 
1 )  Threshold Valuer 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

silver 

sodium 23.5 

37.9 

30.5 

W k g  

nla 

vanadium 
-- 
zinc 

SEMIVOLATILES 

nla 

nla fiethylphlhalate 

luoranthene nla n ~ a  I 
nla nla I 
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SELECTED ARARS 

Sed~rnent 

Ecolog~cal 
Tox~crty 

Threshold Values 

W k g  

- - - 
- - -  

- - - 
- - -  

2.6 E J 

6.6 E 

56.0 

31.0 J 

2.5 U 

0.30 J 

4.8 U 

0.16 J 

2.3 E JN 

6.2 E 

60.0 

35.0 J 

2.6 U 

5.1 u 
5.1 u 
0.11 R 

4,4'-DDE 

4,4'-DDT 

Aroclor-1254 

Aroclor-1260 

alpha-chlordane 

endowlfan sulfate 

endrin aldehyde 

gamma-chlordane 

. -. 
- - -  

3.8 E R 

16.0 E R 

2200 

34.0 U 

11.0 E 

3.4 u 
31.0 E J 

1.7 u 

13SD03 08124195 

13SD03 

1995 RI 

08/24/95 

u g h  

1.9 R 

25.0 E R 

3900 

1200 

20.0 E J 

3.4 U 

90.0 E J 

1.8 U 

13SD02-DUP 

13SDO2 

1995 RI 

06/14/95 

uglkg 

2.20 L 

1.60 L 

7.00 0 

5.40 P 

2 0 0  Q 

7.00 0 

13SD02 06114195 

13SD02 

1995 RI 

06/14/95 

udkg  

SAMPLE NUMBER 

LOCATION, 

DATA SOURCE 

SAMPLE DATE 

PESTICIDES 

13SD01 08124195 

13SDOl 

1995 RI 

08/24/95 

udkg  
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Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitatlon limit shown is considered estimated due to exceedance of data validation quality control cr~teria 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 
J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quallty control crlterla 
R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification 
E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecological toxicity criteria: 

- No standard is available for this chemical in this classification. 

- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistty and Toxicity of In-Place Pollutants. Lewis Publishers, Inc. 
Ann Arbor, MI. 
- Source: USEPA. 1994c. Draft Region IV Waste Manaaement Division Sediment Screeina Values for Hazardous Waste Sites. 2116194 
Revision. 
- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Environmental Manaaement. 19:81-97. 

- Effects Range-Low. Source: Long, E. R, and L. G. Morgan. 1991. .The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric 
Administration, Seattle, WA. 

- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PIBS 1962. 

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038 

- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 

- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicoloaical Benchmarks for Screening Poten&! 
Contaminants of Concern for Effects on Aquatic Biota. Oak Ridge National Laboratory, Oak Ridge, TN. 

- Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated Sites Rehabilitation Policv. Gouvernement du 
Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. h: R.L. Siegrist. 1989. International Review of Ap-ches for Establishing 
Cleanup Goals for Hazardos Waste Contamated Land. Institute for Georesearch and Pollution Research. Norway. 

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 
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13SD03 08124195 

13SD03 

1995 RI 

08/24/95 
1 
MISCELLANEOUS 

moisture % 

ARARS & TBCs 

Sediment 

Ecological 

Toxicity 

Threshold Values 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

L 
pH 

petroleum hydrocarbons mglkg 

total organic carbon mglkg 

13SD02 06H 4/95 

13SD02 

1995 RI 

0611 4/95 

13SD01 08/24/95 

13SD01 

1995 RI 

08/24/95 

2.1 

13SDO2-DUP 

13SD02 

1995 RI 

0611 4/95 

nla 

80.0 

1100 

35.6 

4.2 

nla 

2700 

31.4 2.7 

4.4 

nla 

3600 

4.7 

90.0 

800 
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Footnotes to sample results: 

U - Compound or element was'not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 
J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 
R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 
E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecological toxicity criteria: 

- No standard is available for this chemical in this classification. 

B - Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistry and Toxicity of In-Place Pollutants. Lewis Publishers, Inc. 
Ann Arbor, MI. 

F - Source: USEPA. 1994c. Draft Reaion IV Waste Manaaement Division Sediment Screeina Values for Hazardous Waste Sites. 2116194 
Revision. 

L - Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. E n ~ t .  19:81-97. 

M - Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. N P, National Oceanic and Atmospheric 
Administration, Seattle, WA. 

0 - Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PIES 1962. 

P - Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 

Q - Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 5401~-951038, 

S - Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Toxicoloaical Benchmarks for Screeninq Potential 
ants of Concern for Effects on Awatrc B ~ t a  

a .  

, Oak Ridge National Laboratory, Oak Ridge, TN. 

T - Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated Sites Rehabilitation Policy. Gouvernement du 
Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. h: R.L. Siegrist. 1989. International Review of A~proaches for Establishinq 

. Institute for Georesearch and Pollution Research. Norway. 

W - Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 
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SAMPLE NUMBER: ARARS 8 TBCs 

Ingestion of 

of Human Health 

uglL uglL uglL 

LOCATION: 1. - - - AWQC I AWQC 

DATA SOURCE: I I Freshwater 

Chronic Aquatic 
SAMPLE DATE: 

Ingestion of 

Water and 

INORGANICS 

aluminum 

barium 

06114195 

uglL 

beryllium 

cadmium 

calcium 

chromium, total 

06114195 

uglL 

cobalt 

copper 

iron 

Life 

uglL 

lead 

Fish 

uglL 

magnesium 

manganese 

nickel 

potassium 

selenium 

silver 

sodium 

vanadium 0.42 

14.6 R 

uglL 

2.0 J 

zinc 

0.39 

21.0 R 

uglL 

10.0 U 

uglL 

4600000 phenol 

101 + 

uglL uglL uglL 

2 1000 

uglL 

20900 
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Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics) 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control cr~ter~a 2 
0-i 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - compdund iS considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to Ambient Water Quality Criteria: 

- No standard is available for this chemical in this classification. 

+ - Criterion is hardness dependent and is generated based upon an assumed hardness of 100 mglL. 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

biochemical oxygen demand m g k  

chemical oxygen demand mglL 

chloride 

nitrate nitrogen mglL 

I( petroleum hydrocarbons mgR 

total organic carbon 

turbiditv 
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13SWO2 06/14/95 1 13SW02-DUP I -.- 11 ARARS 8 TBCs 

13SW02 13SW02 ..- AWQC AWQC NJDEP 

Freshwater Ingestion of Ingestion of 
1995 RI 1995 RI Chronic Aquatic Water and 

lWQC 1 Freshwater 

Fish Only Chronic Aquatic 

11 Life I Fish I I Life 

NJDEP Surface 

Water Protection 

of Human Health 
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Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics) 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

7' 
0 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
Q) 

N - Compound Is considered to be tentatively identified based on exceedance of QC criteria for compound identification 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to Ambient Water Quality Criteria: 

- No standard is available for this chemical in this classification. 

+ - Criterion is hardness dependent and is generated based upon an assumed hardness of 100 mglL 

& - Value represents the more stringent of criteria for freshwaters classified as FW2-Nf, FW2-TP, and FW2-TM 



t ,2-dichlorwthme (total) 120 ugn 
tetrachloroethene 70.0 ugn 
trichkmmthene 180 ugn 
Wmchloroethene 14.0 ugn 
bidbroethene 37.0 ug/i 
betradrloroethene 4.0 ug/l 
trich bmthene 11.0 ugA 
tn'ch bmethene 11.0 ugn 

T 3HP- 
methyiene chtoride 31.0 ug/ 
msthyienc chloride 19.0 ug/ 

1 endrin eldehvde 31.0 J u - w  

COtUCEMTRBTtONS ABOVE SCREENtNG LEVELS 
SITE 13 - DPDO YARD 
0 120 240 Feet 

LEGEND 
Sample Locations with exceedances 

Brown & Root Envirmmsntd 



7.5.2 Groundwater 

Five groundwater samples were collected at Site 13: 13 GW 01 through 13 GW 05 (from wells MW13-01 

through MW13-06, respectively) during the 1995 RI. An additional monitoring well (MW13-06) was installed 

and sampled (1 3 GW 06) during the 1996 RI Addendum field work. Figure 7-1 shows groundwater sampling 

locations. Also, as part of the RI Addendum activities, groundwater at eight locations at Site 13 (13 HP 01 

through 13 HP 08) was sampled using Hydropunch or direct-push techniques. A total of 20 samples, plus 

two duplicates, were obtained at various depths from these eight locations. Details of the sampling are 

discussed in Section 7.3.1. Tables 7-6 and 7-7 present the occurrence and distribution of inorganic and 

organic chemicals in site-related groundwater samples and compare them to background. Explosives were 

analyzed for but were not detected in Site 13 groundwater. Table 7-5 presents a comparison of detected 

compounds to ARARs and TBCs. Figure 7-2 shows sample locations and concentrations of compounds 

that exceed ARARs and TBCs. 

7.5.2.1 Inorganics 

Metals that significantly exceeded background levels were aluminum, antimony, arsenic, barium, beryllium, 

cadmium, chromium, copper, iron, lead, nickel, silver, thallium, vanadium, and zinc. Filtered and unfiltered 

samples were collected from two monitoring wells where the turbidity endpoint goal could not be achieved 

(13 GW03,13 GW03F and 13 GWOl, l3  GW01F). 

7.5.2.2 Organics 

Monitorinq Well Sam~les 

4,4'-DDT (0.029 ug/L to 0.051 ugIL) and heptachlor (0.0052 ug/L to 0.01 1 ug/L) were each detected in two 

groundwater samples (13 GW 01 and 13 GW 02). Compounds detected in only one groundwater sample at 

Site 13 include 4-methylphenol (2 ug/L in 13 GW 03), carbon disulfide (1 ug/L in 13 GW 04), chloroform 

(9 ug/L in 13 GW 06), dieldrin (0.022 ug/L in 13 GW Ol), endosulfan 1 (0.028 ug/L in 13 GW 01), 1,1,1-TCA 

(5 ug/L in 13 GW Ol), and vinyl chloride (1 1 ug/L in 13 GW 02). None of these compounds were detected 

in background groundwater samples. 

Groundwater samples obtained by direct-push and Hydropunch sampling techniques showed elevated 

levels of VOCs including PCE (0.004 to 70 ug/L) in 16 samples, chloroform (0.01 to 0.4 uglL) in 10 samples, 

methylene chloride (0.5 to 65 ug/L) in nine samples, TCE (0.2 to 180 ug/L) in seven samples, 1,1-DCE (0.02 

to 2 ug/L) in six samples, 1,2-DCE (0.1 to 120 ug/L) in four samples, 1,1,1-TCA (0.02 to 0.2 ug/L) in three 

samples, and carbon tetrachloride (0.001 ug/L) in one sample. The highest levels of VOCs were detected in 



TABLE 7 4  
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 13 

NWS EARLE, COLTS NECK, NEW JERSEY 

( W L )  

- Selected as a COPC 
"-Upper Tolerance Limn = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. 
"' - Background samples are as follows: MW4-04, BGMW-02, BGMW-01, MW26-03, MW3-06, MW5-02, MW5-03, MW19-01, MW1-03, MW5-08. MW11-03 



TABLE 7-7 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN GROUNDWATER AT SITE 13 

NWS EARLE, COLTS NECK, NEW JERSEY 
(uglL) 

' - Seleded as a COPC 

"-Background samples are as follows: MW4-04, BGMW-02, BGMW-01, MW26-03, MW3-06. MW5-02, MW5-03, MW19-01, MW1-03. MW5-08. MW11-03 
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location 13 HP 01-15; however, the samples obtained from 30 and 45 feet below the ground surface at this 

location also showed significant levels of VOCs. The concentrations of contaminants at this location 

decrease with depth. The significant VOCs detected at this location include PCE, TCE, and 1,2- DCE. 

Other locations where PCE andlor TCE were detected at significant levels are 13 HP 03-45, 13 HP 04-17, 

and 13 HP 04-48. Methylene chloride was detected at elevated levels at locations 13 HP 07 and 13 HP 08. 

7.5.2.3 Miscellaneous Parameters 

Miscellaneous parameter analyses of groundwater samples at Site 13 consisted of ammonia, BOD, COD, 

chlorides, nitrates, sulfates, TOC, phosphates, and turbidity. Results are presented in Appendix A. Most 

indicator parameters revealed lower concentrations in upgradient wells than in downgradient wells (MW13- 

01 through MW13-03). TOC levels were greater than maximum background groundwater levels in all 

samples. MW13-02 and MW13-03 exhibited ammonia and BOD concentrations above maximum 

background levels. Downgradient concentrations were greater than upgradient levels and above 

background ranges for sulfate in MW13-01 and MW13-02. MW13-05 exhibited levels exceeding 

background levels for nitrate nitrogen. Concentrations of phosphate exceeded ranges for sulfate in MW13- 

01 and MW13-02. None of the indicator parameters in upgradient or downgradient wells were high enough 

to be within a range typically associated with concentrated landfill leachate (Chian and DeWalle, 1976; 

ASCE, 1976; Brunner and Keller, 1972). 

7.5.3 Surface Water 

One surface water sample, 13 SW 02, was collected (Figure 7-1). Table 7-8 presents the occurrence and 

distribution of inorganic chemicals in the site-related surface water sample and compares them to 

background. No organic compounds were detected in the site-related surface water sample. Explosives 

were analyzed for but were not detected in surface water. Table 7-5 presents a comparison of detected 

compounds to ARARs and TBCs. Figure 7-2 shows sample locations and concentrations of compounds 

that exceed ARARs and TBCs. 

7.5.3.1 Inorganics 

Concentrations of most metals in the site-related sample were similar to background ranges. Cadmium was 

detected at levels near the detection limit and slightly greater than the range of background samples. 
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TABLE 7-8 

OCCURRENCE AND DISTRIBUTION OF INOROANICS IN SURFACE WATER AT SITE 13 
NWS EARtE, COLTS NECK, NEW JERSEY 

IugRI 

- Selected as a COPC 
.* - Upper Tolerance Umlt 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 

6 1  8 
6 1  6 
6 1  8 
5 1  6 
1 1 6  
3 1  3 
4 1  6 

369 - 559000 
1 4 .  203 

2.1 - 7.9 
251 - 259000 

0.86 - 0.86 
11150 - 4340000 
0.225 - 9 

7.OE +05 
3.8E+02 
8.2€+01 
3.2E+05 
1.3E+00 
1.3E+07 
1.2E+01 

190702.67 
172.43 
10.23 

88922.83 
0.75 

2912233.33 
3.79 

1 1 1  
1 1  1 
1 1  1 
1 1 1  
1 1 1  
1 1  1 
1 1  1 

1940 - 1940 
41.3 - 41.3 
8.95 - 8.95 
1720 - 1720 

1.4 - 1.4 
4405 - 4405 

0.405 - 0.405 

1940.00 
41.30 
8.95 

1720.00 
1.40 

4405.00 
0.41 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 
NO 

1940.00 

41.30 

8.95 

1720.00 

1.40 

4405.00 

0.41 



7.5.3.2 Miscellaneous Parameters 

Miscellaneous parameter analyses consisted of BOD, COD, chlorides, nitrates, TOC, phosphates, and 

turbidity. A low level of TPH (0.100 mg1L) was detected in sample 13 SW 02. No TPH result greater than 

the detection limit (0.300 mgIL) was reported in the associated background surface water samples. 

Concentrations of chloride, nitrate nitrogen, and phosphate were detected above maximum surface water 

background levels. Results are presented in Appendix A. 

7.6 CONTAMINANT FATE AND TRANSPORT 

The behavior of contaminants in the environment at Site 13 is described in this subsection. Various 

chemicals detected and their transport potential in the environment are discussed in Section 7.6.1. 

Persistence of detected chemicals in the environment is discussed in Section 7.6.2. Section 7.6.3 presents 

a brief discussion of contaminant trends. 

7.6.1 Detected Chemicals and Transport Potential 

A wide variety of metals, volatile, semivolatile, and pesticide compounds were detected in Site 13 

groundwater. PCBs, metals, semivolatiles, and pesticides were found in sediment, and limited metals were 

detected in surface water. The physical transport data for the detected compounds are presented in Table 

2-8. Additional discussion with respect to chemical and physical properties, contaminant persistence, and 

contaminant migration pathways is presented in Section 2.3. 

Groundwater samples revealed several halogenated volatile organics, carbon disulfide, a substituted 

phenol, and certain pesticides (4,4'-DDT, heptachlor, dieldrin, and endosulfan I). The VOCs and phenol are 

typically considered highly mobile; the mobility of pesticides is considered compound specific and moderate 

to low compared to other compounds. VOCs were detected in monitoring well samples collected 

downgradient of the landfill perimeter and from groundwater samples collected by direct-push methodology 

from locations in the wetlands north-northwest of the landfill. 

Concentrations of metals in unfiltered groundwater samples from wells MW13-01 and MWl3-03 were 

generally greater than levels in the corresponding filtered samples collected at the same locations. With the 

exception of cadmium and zinc, elevated levels of metals were not present in the filtered samples. Metals in 

suspension are expected to have a greatly diminished potential for in-situ transport compared to metals in 
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solution. Given a formation that does not include conditions conducive to solution channeling or 

fracture-based flow, samples from wells with high turbidity sent for analysis would show higher metals 

concentrations than are actually mobile in the NWS Earle aquifer. Despite efforts such as installation of 

dedicated low-flow b ladder pumps and adherence to the EPA low-flow sampling procedure, at most wells, 

low-turbidity samples could not be collected. 

pCBs, which were detected in Site-related sediments, are typically strongly bound to organic matter and are 

not expected to migrate significantly except in C O ~ J U ~ C ~ ~ O ~  with surface water erosional patterns. Pesticides 

are also considered of low mobility when adsorbed onto high-carbon content substrates. 

Antimony, cadmium, lead, and silver, which were detected in site-related sediments, are adsorbed onto soil 

and sediment easily b u t  may also exist in dissolved or suspended forms. Of these metals, only cadmium 

was detected at levels slightly above background in the surface water sample. 

Sorption processes appear to exert a dominant effect on the distribution of lead in the environment. 

Adsorption to inorganic solids, organic materials, and hydrous iron and manganese oxides usually controls 

the mobility of lead and results in a Strong partitioning of lead to the bed sediments in aquatic systems. The 

sorption mechanism most important in a particular system varies with geological Setting, pH, Eh, availability 

of liquids, dissolved and particulate concentrations, and chemical composition. Lead is strongly complexed 

to organic materials present in aquatic systems and soil (Clement Associates, 1985). Activities at the site 

have included on-site battery reclamation by splitting open batteries and draining acid o,nto the ground, 

which is supported by the fact that both sediment samples (in the drainage ditch at the toe of the landfill and 

in the ditch to the west of the landfill) revealed ~nusually low pH (4.22 to 4.67) values. Low pH in soil and 

sediment leads to the solubilization of lead in these media, which facilitates contaminant migration. 

Transport of lead over distances is also controlled by other factors, including soil cation exchange and 

buffering capacities. 

7.6.2 Contaminant Persistence 

For the classes of detected chemicals, environmental persistence varies widely. Transformation of a 

chemical to its degradation by-product(s) can be the result of numerous processes including 

biotransformation and uptake, photolysis, acid- or base-catalyzed reaction, or hydrolysis. The by-product 

chemical(s) may or may not be significantly different toxicologically or from a physical transport perspective. 

~lthough most are resistant to chemical change because of their stability and/or lack of reaction 

sites, many of the more mobile species are subjected to at least limited transformation. Because of more 
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frequent contact with reactive dissolved species and catalysts when compared to unsaturated conditions, 

the contaminants found in saturated media (groundwater, saturated zone soils, surface water, and 

sediment) are most likely to be transformed in the environment. Higher molecular weight contaminants tend 

to be less mobile and less prone to chemical transformation. 

All detected volatile organic groundwater contaminants are characteristically mobile in the environment 

(either through soil gas migration or groundwater transport) and may have originated either at source 

locations not identified in this investigation or from source locations that have since been depleted of these 

contaminants. 1,2-DCE and vinyl chloride, which were detected in groundwater, are associated with 

degradation of P C E  and TCE (Cline and Viste, 1983). PCBs are considered highly persistent, typically 

exhibiting biodegradation patterns that proceed slowly and to varying degrees, depending upon the 

individual isomer chlorination pattern of the PCB congeners that make up the Aroclor mixtures. 

7.6.3 Observed Chemical Contaminant Trends 

The presence of suspended solids in samples 13 GW 01,13 GW 02,13 GW 03, and 13 GW 04 is indicated 

by very high turbidity readings and elevated levels of metals such as aluminum, whose common forms are 

relatively insoluble. Although only unfiltered sample results were used in calculations for the groundwater 

risk assessment, in accordance with the recommended conservative approach to this evaluation, an 

important caveat is that the filtered sample results of two wells at Site 13 appear to be more representative 

of dissolved-phase contamination. Elevated levels of most metals were not generally found in the filtered 

aliquots, with the exception of cadmium and zinc in the filtered aliquot of downgradient sample 13 GW 01 

and thallium in the filtered aliquot of downgradient sample 13 GW 03. One upgradient groundwater sample 

(13 GW 04) displayed elevated levels of aluminum and exhibited cadmium at notable levels. Upgradient 

sample 13 GW 05 did not reveal high turbidity readings or aluminum at elevated levels but exhibited a 

notable concentration of zinc 

Low levels of pesticides were noted in downgradient groundwater sample 13 GW 01. One farther 

downgradient well revealed fewer pesticide detections and lower concentrations. This indicates that the 

landfill may be the source of the pesticide compounds in groundwater. 

Surface water samples at Site 13 do not demonstrate dissolved-phase inorganic chemical migration impacts 

from the landfill. The detected sediment contamination is likely the result of runoff and erosional dispersion. 

Notable contaminants in sediment fall into three classes: PCBs (which are considered relatively immobile), 

pesticides (which have varying degrees of mobility), and certain metals. 
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Aroclor 1254 was detected in sediment sample 13 SD 01 at a level of 2,200 uglkg, which is approximately 

30 times greater than that observed in the corresponding downstream sample, 13 SD 02. Sample 13  SD 

03, which was collected in the drainage ditch leading from the toe of the landfill, revealed both Aroclor 1254 

(3,900 uglkg) and 1 2 6 0  (1,200 uglkg). Since Aroclor 1260 was also detected in several landfill area soil 

samples during a 1 9 9 2  investigation, this suggests erosional dispersion impacts from Aroclor 1260 in the 

drainage ditch from t h e  landfill. Lead and silver, which were both detected in landfill soil samples in the 1992 

investigation, were a l s o  detected in the current investigation in the drainage ditch sample, which suggests 

migration of these contaminants. Antimony and cadmium were also detected at low levels in site-related 

sediment samples ( the  highest levels were in 13 SD 03) but were not found in background sediments. LOW 

pH of sediments may facilitate additional contaminant migration, although the levels detected in the drainage 

ditch sample were generally low and these constituents were not present in downgradient filtered 

groundwater samples a t  elevated levels. 

LOW concentrations of VOCs and a soluble semivolatile were observed in three downgradient groundwater 

monitoring wells but were not detected at two upgradient locations, which suggests groundwater impacts 

from the landfill. 1,1,1 -TCA was detected in 13 GW 01, 1,2-DCE and vinyl chloride were detected in 13 GW 

02, and 4-methylphenol was detected in 13 GW 03. The dichloroethenes are degradation products of PCE 

and TCE, which were not detected in monitoring well samples, but were detected at significant levels in 

groundwater samples collected by Hydropunch or direct-push sampling techniques. Elevated levels of 

vOCs were detected a t  various depths, indicating vertical migration of contaminants in groundwater. VOCS 

were detected at significant levels in groundwater samples obtained by direct-push methodology in the 

wetland area north-northwest (downgradient) of the landfill. 

7.6.4 Conclusions 

Migration of impacted sediments from the landfill through runoff and erosional dispersion may be the cause 

of the detected PCBs and metals in sediments downstream of the landfill. The landfill appears to be the  

source of the elevated levels of Aroclor 1260, lead, and silver in the drainage ditch leading from the toe of 

the landfill. Aroclor 1260, lead, and silver were detected in the landfill during a previous investigation (lggz), 

and historical information indicates that PCB transformers and batteries were stored on site. 

Chemical constituents detected in the sediment at Site 13 have low potential for impacts to groundwater. 

Detected chemicals in the groundwater indicate the possibility of limited groundwater impacts by certain 

metals and pesticides. Cadmium was detected at an elevated level in upgradient sample 13 GW 04, and  

zinc was detected at an elevated level in upgradient sample 13 GW 05, which suggests that the lower levels 

of these metals detected in a downgradient sample might not be site related. 
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VOCs detected in groundwater (Hydropunch and direct-push) indicate a significant source area of VOCs, 

particularly PCE, TCE, and their degradation products. Results indicate that migration of VOCs in 

groundwater has occurred. 

7.7 BASELINE RISK ASSESSMENT 

This section presents the results of the baseline risk assessment for Site 13. The risk assessment was 

performed using the approach outlined in Section 2.4. Tables 7-9 through 7-1 1 provide the selected COPCs 

and representative concentrations of inorganics and organics in site-related groundwater, sediment, and 

surface water (inorganics only), respectively. COPCs and representative concentrations were selected as 

described in Sections 2.4.1 . l ,  2.4.1.2, and 2.4.1.3. Exposure pathways, potential receptors, uncertainties, 

and conclusions are included. 

The risk assessment only identifies exposure and risks, not acceptable levels of these parameters. The 

results of this risk assessment are used for input into the risk management process, where clean-up goals 

and remediation procedures are identified for a site. 

7.7.1 Risk Characterization 

The results of the risk assessment are presented in the risk characterization and are discussed on a 

receptor-specific basis. The identified potential receptors have been evaluated on the basis of hypothetical 

future land use (residential, industrial, and recreational receptors). 

7.7.1.1 Future Industrial Employee 

Groundwater Exposure 

The estimated total cancer risk for the future industrial employee for exposure to COPCs in groundwater a t  

Site 13 is 2.5E-04 (ingestion) and 4.2E-07 (dermal contact). The total groundwater cancer risk is at the 

upper bound of the l o4  to 106 target acceptable risk range often used by EPA to determine the need for 

action at CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPCs 

contributing to the groundwater cancer risk are arsenic (ingestion, 80 percent of the cancer risk for this 

pathway) and vinyl chloride (ingestion, 17 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future industrial receptor assuming exposure to COPCs in 

groundwater at Site 13 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion b y  
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TABLE 7-9 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

GROUNDWATER - SITE 13 ( u ~ I L I  
NWS EARLE, COLTS NECK, NEW JERSEY 

11 I REPRESENTATIVE 11 
CHEMICAL OF CONCERN 

ANTIMONY 
ARSENIC 
CADMIUM 
CHROMIUM 
IRON 
LEAD 
SILVER 
ZINC 
4,4'-DDT 
DIELDRIN 
ENDOSULFAN l 
HEPTACHLOR 
4-METHYLPHENOL 
1 , I  ,I-TRICHLOROETHANE 
1,1 -DICHLOROETH ENE 
1 ,2-DICHLOROETH ENE (TOTAL) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE\ 
CHLOROFORM 
METHYLENE CHLORIDE 
TETRACHLOROETH ENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

CONCENTRATION 
9.7 

39.2 
40.87 
2 9 6  

5 7 9 0 0  
18.8 

26.39 
152.00 
0.05 1 
0.022 
0.03 

0.01 1 
2 

2.68 
2 

14.47 
1 .OO 

0.007 
2.73 
8.54 
9.51 

23.13 
6.63 



TABLE 7-1 0 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SEDIMENT - SITE 13 
NWS EARLE, COLTS NECK, NEW JERSEY 

I REPRESENTATIVE 11 
CHEMICAL OF CONCERN 

ANTIMONY 
ARSENIC 
MERCURY 
SILVER 
4,4'-DDE* 

4,4'-DDT* 
ALPHA-CHLORDANE* 
AROCLOR-1254' 
AROCLOR-1260* 
BENZO(B)FLUORANTHENE* 
CHRYSENE* 
DIETHYLPHTHALATE* 
ENDOSULFAN SULFATE 
ENDRIN ALDEHYDE* 
FLUORANTHENE* 
GAMMA-CHLORDANE" 
PYRENE* 

CONCENTRATION (mgtkg)  

2.5 
4.2 

0.19 
22.7 
2.45 

6.4 
2 0  

3900 
1 200 

4 8  
56 
5 1 
0.3 
9 0  
8 1 

0.16 
67.5 



TABLE 7-1 1 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SURFACE WATER - SITE 13 (ug/L) 
NWS EARLE, COLTS NECK, NEW JERSEY 

It I REPRESENTATIVE II 

I 

CHEMICAL OF CONCERN 

CADMIUM 
CHROMIUM 
SILVER 

CONCENTRATION 
0.56 

11 
1.4 



the future residential receptor, the target organs, corresponding Hls, and principal COPCs are as follows: 

skin (1.3 - arsenic), liver (1.9 - iron), and digestive system (1.9 - iron). The estimated noncarcinogenic HI for 

the dermal contact exposure pathway was less than 1.0. Adverse noncarcinogenic effects cannot be ruled 

out when the HI is greater than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to groundwater soil at Site 13 in Tables 7- 12 and 7-13, respectively. 

The estimated total cancer risk for the future industrial employee for exposure to COPCs in groundwater at 

Site 13 is 2.9E-05 (ingestion) and 6.6E-08 (dermal contact). The total groundwater cancer risk is within the 

l o 4  to 10" target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPCs contributing to 

the groundwater cancer risk are arsenic (ingestion, 79 percent of the cancer risk for this pathway; and 

dermal contact, 100 percent of the cancer risk for this pathway) and vinyl chloride (1 7 percent of the cancer 

risk for this pathway). 

The estimated noncarcinogenic HIS for the future industrial receptor assuming exposure to COPCs in 

groundwater at Site 13 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by 

the future residential receptor, the target organs, corresponding Hls, and principal COPC are as follows: 

liver (1.2 - iron) and digestive system (1.2 - iron). The estimated noncarcinogenic HI for the dermal contact 

exposure pathway was less than 1 .O. Adverse noncarcinogenic effects cannot be ruled out when the HI is 

greater than 1 .O. 

Estimated CTE carcinogenic risks are presented for future industrial receptors exposed to groundwater at 

Site 13 in Tables 7-14 and 7-1 5, respectively. 

7.7.1.2 Future Residential Receptor 

Groundwater Exposure 

The estimated total cancer risk for the future residential receptor for exposure to COPCs in groundwater at 

Site 13 is 1.1 E-03 (ingestion), 1.1 E-05 (dermal contact), and 3.4E-05 (inhalation of VOCs during showering). 

CTO 231 



TABLE 7-1 2 

RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 13 

GROUNDWATER 

NWS EARLE. COLTS NECK, NEW JERSEY 

GROUNDWATER I 
SUBSTANCE 
1 , I ,  1 -TRICHLOROETHANE 

I , ?  -DICHLOROETHENE 

1,2-DICHLOROETHENE (TOTAL) 

4,4'-DOT 
.+METHYLPHENOL 

CARBON DlSULFlDE 

CARBON TETRACHLORIDE 

CHLOROFORM 

DIELDRIN 
ENDoSULFAN I 

HEPTACHLOR 
METHYLENE CHLORIDE 
TRIcHLOROETHENE 

TFTRACHLOROETHENE 

VINYL CHLORIDE 

ANTIMONY 

ARSENIC 

CADMIUM 
CHROMIUM 

IRON 
LEAD 
SILVER 

ZINC 
TOTAL RISK 

NIA 5 NOT APPLICABLE, NO 

GROUNDWATER 
INGESTION 

N IA 

4.2E-06 

N IA 

6.1 E-08 

N IA 

N IA 

4.54E-10 

5.8E-08 

1.2E-06 

NIA 

1.7E-07 

2.2E-07 
8.9E-07 

1.73E-06 

4.4E-05 

N /A 

2.OE-04 

N /A 

N /A 

NIA 
NIA 

NIA 
N /A 

2.5E-04 

TOXICITY VALUE HAS BEEN 

DERMAL CONTACT 

N IA 

N /A 

N /A 

N /A 

N /A 

N /A 

N IA 

N /A 

NIA 

N /A 

NIA 

N IA 
NIA 

N /A 

NIA 

NIA 

4.2E-07 

N /A 

N /A 

N /A 
N IA 

N IA 
N /A 

4.2E-07 

ESTABLISHED FOR 



TABLE 7-13 I 
RME NONCARCINOGENIC HQS. FUTURE INDUSTRIAL RECEPTORS - SITE 13 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 



TABLE 7-14  

CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 1 3  

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

I GROUNDWATER I 
- 

GROUNDWATER 

SUBSTANCE INGESTION 1 - DERMAL CONTACT 

1 1 1.rRICHLOROETHANE N /A N/A 

4.4'-DDT 6.7E-09 N /A 
4-METHY LPHENOL NIA N/A 

CARBON DlSULFlDE NIA N /A 
CARBON TETRACHLORIDE 5.OE-11 N /A 

CHLOROFORM 6.4E-09 N /A 

DIELDRIN 1.4E-07 N /A 

JENDOSULFAN I 1 NIA 1 N /A 

HEPTACHLOR 1.9E-08 N/A 
METHYLENE CHLORIDE 2.5E-08 NIA 

TRICHLOROETHENE 9.8E-08 NIA 

TETRAcHLOROETHENE 1.9E-07 N /A 

VINYL CHLORIDE 4.9E-06 N /A 

ANTIMONY N I A  N /A 

ARSENIC 2.3E-05 6.6E-08 

CADMIUM N /A N /A 

CHROMIUM N I A  N /A 

IRON N I A  N /A 
LEAD NIA NIA 

SILVER NIA N /A 

ZINC N /A N /A 

TOTAL RISK 2.9E-05 6.6E-08 

N/A = NOT APPLICABLE. NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



TABLE 7-1 6 

CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 13  

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

I I I CARDIO- 1 SKIN 1 KIDNEY 

GROUNDWATER VASCULAR 

SUBSTANCE INGESTION SYSTEM 

1,1,1 -TRICHLOROETHANE 1 .BE-04 

1,l-DICHLOROETHENE 1.3E-03 1.3E-03 

1,2-DICHLOROETHENE (TOTAL1 9.7E-03 9.7E-03 

4.4'-DDT 6.1 E-04 

4-METHYLPHENOL 2.4E-03 2.4E-03 

3 
3 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

GROUNDWATER INGESTION BY TARGET ORGAN 

TORY GROUNDWATER 

DERMAL CONTACT 

NIA 

1.3E-03 NIA 

9.7E-03 NIA 

I I I 
-- - 

6.1 E-04 NIA 

1 6.OE-05 NIA 

1.6E-03 I I NIA 

2.6E-03 2.6E-03 2.6E-03 NIA 

NIA 

8.5E-04 NIA 

2.3E-02 NIA 

5.7E-03 5.7E-03 N/A 

NIA 

1 4E 03 

N/A 

1 . 2 E t 0 0  1 . 2 E t 0 0  NIA 

NIA 



The total groundwater cancer risk exceeds the l o 4  to 10" target acceptable risk range often used by EPA to 

determine the need fo r  action at CERCWRCRA sites or to formulate standards and criteria (ARARs). T h e  

principal COPCs contributing to the groundwater cancer risk are arsenic (ingestion, 80 percent of the cancer 

risk for this pathway a n d  dermal contact, 100 percent of the cancer risk for this pathway), vinyl chloride 

(ingestion, 17 percent o f  the cancer risk for this pathway; and inhalation, 76 percent of the cancer risk for 

this pathway). 

The estimated noncarcinogenic Hls for the future residential receptor assuming exposure to COPCs in 

groundwater at Site 13 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by 

the future residential receptor, the target organs, corresponding Hls, and principal COPCs are as follows: 

cardiovascular system (2.2 - antimony and zinc), skin (8.4 - arsenic), kidney (5.3 - cadmium), liver (1 3 - 
iron), and digestive system (12 - iron). The estimated noncarcinogenic HI for the dermal contact and 

inhalation of VOC exposure pathways were less than 1 .O. Adverse noncarcinogenic effects cannot be ru led 

out when the HI is greater than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to groundwater at Site 13 in Tables 7-16 and 7-17, respectively. 

The estimated total cancer risk for the future residential receptor for exposure to COPCs in groundwater a t  

Site 13 is 5.OE-04 (ingestion), 3.3E-06 (dermal contact), and 9.9E-06 (inhalation of VOCs during showering). 

The total groundwater cancer risk exceeds the l o4  to lo6  target acceptable risk range often used by EPA 

to determine the need for action at CERCWRCRA sites or to formulate standards and criteria (ARARs). 

The principal COPCs contributing to the groundwater cancer risk are arsenic (ingestion, 80 percent of the  

cancer risk for this pathway and dermal contact, 100 percent of the cancer risk for this pathway) and v iny l  

chloride (ingestion, 17 percent of the cancer risk for this pathway; and inhalation, 76 percent of the cancer 

risk for this pathway). 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COP& in 

groundwater at Site 13 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by 

the future residential receptor, the target organs, corresponding Hls, and principal COPCs are as follows: 

skin (3.9 - arsenic), kidney (2.5 - cadmium), liver 5.9 - iron), and digestive system (5.8- iron). The estimated 

noncarcinogenic HI for the dermal contact and inhalation of VOC exposure pathways were less than 1.0. 

Adverse noncarcinogenic effects cannot be  led out when the HI is greater than 1 .O. 



TABLE 7-1 6 

RME CARCINOGENIC RlSK TO FUTURE RESIDENTIAL RECEPTORS - SITE 13 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSTANCE 

1,1,1 -TNCHLOROETHANE 

1,l-DICHLOROETHENE 

14-METHYLPHENOL 1 N/A 1 N /A I NIA 11 
1,2-DICHLOROETHENE (TO I N IA 

GROUNDWATER 
INGESTION - LIFETIME 

N IA 

1.8E-05 

I 2.6E-07 N IA 1 3.8E-09 

N IA 

CARBON DlSULFlDE 

GROUNDWATER 
DERMAL CONTACT - LIFETIME 

N /A 

N /A 

N IA 

NIA I NIA I NIA 

CHLOROFORM 

DIELDRIN 

ENDOSULFAN l 

HEPTACHLOR 

INHALATION OF 
VOAS IN GW - ADULT 

NIA 

3.9E-06 

CARBON TETRACHLORIDE I 1.93E-09 N /A 4.76E-10 I 

METHYLENE CHLORIDE 

2.5E-07 

5.2E-06 

NIA 

7.4E-07 

9.5E-07 I NIA I 1.5E-07 

VINYL CHLORIDE 

ANTIMONY 

ARSENIC 

CADMIUM 

CHROMIUM 

IRON 
LEAD 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

TRICHLOROETHENE ' I 3.8E-06 N/A 1.3E-06 I 

SILVER 
ZINC 

TOTAL RISK 

N /A 

NIA 

NIA 

N IA 

1.9E-04 

NIA 

8.8E-04 

NIA 

NIA 

N IA 
N IA 

2.1 E-06 

1.3E-07 

NIA 

3.1E-11 

N IA 
N IA 

1.1E-03 

NIA 

NIA 

1 .lE-05 

NIA 

NIA 

N IA 
NIA 

2.6E-05 

N /A I 
NIA 

NIA 

N /A 

NIA 
N I A  

N IA 
NIA 

1 .1 E-05 

N I A  
N IA  

3.4E-05 



TABLE 7-1 7 
RME NONCARCINOGENIC HQS. FUTURE RESIDENTIAL RECEPTORS - SITE 13 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 



Sediment and Surface Water 

RME - 

The estimated total cancer risks for th 

7.7.1.3 Future Recreational Receptor 

le future recreational child 

exposed to groundwater a t  Site 13 in Tables 7-18 and 7-1 9, respectively. 

assuming exposure to COPC 

Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

:s in sediment 

during wading at Site 13 are 5.OE-07 (ingestion) and 1.2E-07 (dermal contact). The sediment cancer risk is 

below the 1 O4 to 1 Os target acceptable risk range. 

The estimated individual noncarcinogenic HQs for the future recreational child assuming exposure to 

COPCs in sediment during wading at Site 13 are less than 1.0 for ingestion and dermal contact exposure 

pathways. The estimated individual noncarcinogenic HQs for exposure to COPCs in surface water during 

wading at Site 13 are less than 1.0 for ingestion and dermal contact exposure pathways. Adverse 

noncarcinogenic health effects are not anticipated when the HI is below 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future recreational receptors 

exposed to sediment at Site 13 in Tables 7-20 and 7-21, respectively. Estimated carcinogenic risks and 

noncarcinogenic HQs are presented for future recreational receptors exposed to surface water at Site 13 in 

Tables 7-22 and 7-23, respectively. 

No CTE analysis is required for sediment and surface water exposure. 

7.7.1.4 Lead Results 

The IEUBK Lead Model (v. 0.99) was used to characterize risks from lead in soil, dust, and water for the 

hypothetical future residential children (ages 0 through 6), who are considered the most sensitive receptor 

group at Site 13. The simulated range of blood-lead values that might occur in a population as a result of  

exposures to lead was compared to a guideline level of 10 micrograms per deciliter (pgIdL). Based o n  

model results, 0.6 percent of residential children exposed under similar conditions might have blood-lead 

levels exceeding 10 pgldL. This is less than a protective guideline of 5 percent for the maximum proportion 
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TABLE 7-18 

CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 13 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 



TABLE 7-19 

CENTRAL TENDENCY NONCARCINOGENIC HQS. FUTURE RESIDENTIAL RECEPTORS - SITE 13 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

GROUNDWATER INHALATION OF 

W 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



TABLE 7-20 

RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 13 

SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

SEDIMENT SEDIMENT 

MERCURY NIA NIA 

SILVER NIA N IA  

TOTAL RISK 5.OE-07 1.2E-07 
N/A c NOT APPLICABLE. NO TOXICITY VALUE ESTABLISHED FOR THIS CHEMICAL 

CANCER RISK FOR PAHS NOT ESTIMATED FOR DERMAL EXPOSURE 



TABLE 7-21 

RME NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS 

SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

4,4'-DDT 1.6E-06 N /A 

ALPHA-CHLORDANE 4.3E-05 N/A 

AROCLOR-1254 2.5E-02 7.OE-03 

AROCLOR-1260 N A N /A 

SUBSTANCE 

2.9E-07 N /A 

8.OE-04 NIA 

ARSENIC 1.8E-03 7.5E-05 

MERCURY 8.1 E-05 N/A . 

4.4'-DDE N A N /A 

SEDIMENT 
INGESTION 

CHRYSENE 

DIETHYLPHTHALATE 

ENDOSULFAN SULFATE 

SILVER I 5.8E-04 I N /A 

NIA = NOT APPLICABLE. NO TOXICITY VALUE ESTABLISHED FOR THIS CHEMICAL 

SEDIMENT 
DERMAL CONTACT 

ENDRIN ALDEHYDE N A N /A 

FLUORANTHENE 2.6E-07 NIA 

N A 

8.2E-09 

N A 

N /A 

N /A 

N/A 



TABLE 7-22 
RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTOiiS - SITE 13 

SURFACE WATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE WATER SURFACE WATER 
SUBSTANCE INGESTION DERMAL C O N T A C T  

CADMIUM 
CHROMIUM 
SILVER 
TOTAL RISK 
N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL 

NIA 
N /A 
NIA 
N /A 

N/A 
N/A 
N /A 
N /A 



TABLE 7-23 
RME NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS . E X  13 

SURFACE WATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

11 I SURFACE WATER I SURFACE WATER 11 
SUBSTANCE 

CADMIUM 
INGESTION 

1.4E-04 
N /A 
N /A 

CHROMIUM 
SILVER 
N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL 

2.8E-04 
3.6E-05 

DERMAL CONTACT 
N/A I 



individuals with blood levels exceeding 10 pgldL (EPA, 1994). The model inputs assumed were default 

parameter values, 39.4 mglkg lead in site-related soils, and 18.8 pglL lead in groundwater. The IEUBK 

population histograms for Site 13 exposures are presented in Appendix D. 

7.7.2 Conclusions 

Sediment, groundwater, and surface Water were sampled at Site 13. The potential receptors considered for 

this site were future industrial, residential, and recreational receptors. 

The RME cancer r i sks  associated with future residential exposure scenario (groundwater) exceeded the 

target acceptable risk range. The future industrial (groundwater) exposure scenario was at the upper end of 

the target acceptable risk range. In addition, CTE cancer risks also for the future residential receptor 

exceeded the target acceptable risk range. Arsenic (via ingestion of and dermal contact with groundwater) 

and vinyl chloride (via ingestion and inhalation) were the principal COPCs that contributed to the cancer 

risks for these exposure scenarios. 

RME estimates for noncarcinogenic HIS associated with future industrial and future residential 

(groundwater) exposure scenario exceeded 1.0, the cutoff point below which adverse noncarcinogenic 

effects are not expected to occur. Arsenic, cadmium, and iron were the COPCs that exceeded 1.0 for these 

exposure scenarios. In addition, CTE risk estimates for future residential exposure to groundwater yielded 

an HI greater than 1 .O. The target organs included cardiovascular system, skin, kidney, and liver. 

RME risk characterization results (total cancer risks and total noncarcinogenic Hls) are presented for all 

potential receptors at Site 13 in Table 7-24 for subsurface soil and groundwater. Table 7-25 presents the 

relevant CTE risk estimates associated with potential receptors for groundwater, sediment and surface 

water. The estimated RME cancer risk for the future residential receptor exceeds the l o 4  target acceptable 

risk range based mainly on ingestion of groundwater. The estimated CTE cancer risk for the future 

residential receptor exceeds l o 4  target acceptable risk range based mainly on ingestion of groundwater. 

The estimated RME noncancer HI for the future residential receptor exceeds 1 .O, based mainly on ingestion 

of groundwater. The estimated CTE cancer risk for the future residential receptor exceeds 1.0, based 

mainly on ingestion of groundwater. 

Lead concentrations detected at the site during this RI were below the EPA guidelines and are not expected 

to be associated with a significant increase in blood-lead levels based on the results of the IEUBK Lead 

Model (v. 0.99). 
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TABLE 7-24 
SUMMARY OF RME ESTIMATED CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 13 

NWS EARLE, COLTS NECK, NEW JERSEY 

NIA = Not applicable because this media is not associated with this potential receptor 
NIS = Not sampled 

= During Showering, Adult Residents Only 
.+ = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 

@ - Result is the maximum of the HIS among the affected target organs from the amended risk assessment. 



TABLE 7-26 
SUMMARY OF CENTRAL 1 ENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 13 

NWS EARL€, COLTS NECK, NEW JERSEY 

NIA = Not applicable because this media is not associated with this potential receptor 
NIR - Central Tendency calculation not required 
NIS = Not sampled 

= During Showering, Adult Residents Only 
* *  = Hazard lndicies (Lo., aummatlon of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the Hls among the affected target organs from the amended risk assessment. 



Arsenic was the main cancer risk driver at Site 13 in groundwater. Arsenic levels in site-related samples 

(15.2 ugll to 39.2 ugll) was detected in three out of five samples. Arsenic levels at Site 13 are elevated 

above background levels (frequency 111 1, 5.8 ugll). 

7.8 EVALUATION SUMMARY 

The results of the groundwater investigation indicate that significant concentrations of VOCs, particularly 

PCE, TCE, and their degradation products, exist north of the former landfill area. 

The human health risk assessment concluded that cancer and non-cancer risks above guideline ranges 

result under the future industrial and future residential scenarios, based on compounds found in local 

groundwater. 

The goal of the RI Addendum field activities was to provide additional groundwater sampling data to further 

characterize the nature and extent of VOCs in groundwater downgradient of the former landfill. Sufficient 

data exist on which to prepare a feasibility study of remedial alternatives to address site conditions. 
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8.0 SlTE 16: SlTE 16 AND EPlC SlTE F 

8.1 SlTE BACKGROUND AND PHYSICAL SETTING 

Site 16 and EPlC Site F are discussed as one site due to the relative proximity and overlap of the two 

sites. The 8-acre combined site consists of a heavy equipment storage yard and two railroad car storage 

yards that have been active since the late 1940s. Figure 8-1 is a map of the combined site. Groundwater 

generally flows to the north-northeast based on groundwater-level measurements. 

Site 16 is located north of Building C-19, the forklift maintenance and repair shop. EPlC Site F includes two 

former diesel tank areas around Building C-50, an oil-water separator and leach field east of Building C-50, 

an oil-stained portion of tracks north of Building C-50, a drainage ditch northeast of Building C-50, and a 

locomotivewash area and leach field north of Building C-19. Building C-50 is known as the Roundhouse and 

is used for maintenance and repair of locomotives and rail cars. Investigations a t  these areas have been 

concerned with petroleum hydrocarbon contaminationof soil, groundwater, surface water, and sediment. 

An underground fuel line was used to transport diesel fuel from an UST located at the northeastern corner of 

Building C-18 to a dispensing station approximately 100 feet north of Building C-50. A leak in the fuel line 

was discovered in 1977, and use of the pipeline was discontinued after the leak was discovered and 

excavated. Part or all of the former underground diesel transfer line is still in place. This portion of the site 

was investigated during the 1992 SI field activities. 

Waste oils from locomotive maintenance were stored in a holding tank at the southeastern side of Building C- 

50. This tank was removed under the UST program. Water from locomotive steam cleaning operations in 

the past may have discharged to sewer drains and to an oil-water separator near Building C-50. Water 

discharge from this oil-water separatorwas reportedly sent to a drainage ditch along the western side of the 

railroad tracks. No evidence of a suspected leach field, thought to be present near the oil-water separator, 

has been found. In 1989, the oil-water separator failed and the ditch on the side of Building C-50 was 

excavated. Excavated material was disposed of as hazardous waste. In the southwestern corner, inside 

Building C-50, was a locomotive engine cleaning tank (vat). The vat, approximately 1 0  feet by 16 feet and 6 

feet deep, was used for soaking locomotive engines and potentially other oversized parts. An unknown 

solvent was used in the vat for cleaning. The spent solvent was directed to a leach field via two holding 

tanks located west of the southwestern corner of Building C-50. The operation was  discontinued several 

years ago and the holding tanks and vat were cleaned. The vat was filled with concrete and the holding 

tanks and associated leach field were left in place. 

The center of the railroad tracks north of Building C-50 is stained with thick oil, possibly from leaky 

locomotives awaiting maintenance. 
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Building C-19 is used as a forklift maintenance and repair facility behind which batteries may h a v e  been 

stored, The ra i l road yard west of Building C-I 9 is used for rail car and heavy equipment storage. 

8.2 PREVIOUS INVESTIGATIONS 

8.2.1 IAS, PA Addendum, and SI Summarv of Activities and Results 

The 1983 IAS, which consisted of interviews, concluded minimal impact because the fuel line leak was 

discovered quickly and the amount of fuel lost was estimated to be minimal (less than 50 gallons). T h e  site 

was not recommended for confirmation study. 

PA Addendum 

The PA Addendum in 1992, consisting of inter vie^^ and aerial photo analysis, indicated that the site had 

been an active rail yard for many years. 

AS part of the 1992 SI field activities, five soil borings were completed in the area north of Building C-18, the 

reported location of the underground fuel-line leak. Each soil boring was completed to the water table, and 

one sample was collected approximately 8 feet bgs, below the level of the fuel pipeline and above t h e  water 

table. AII soil samples contained elevated levels of TPH ranging from 4,700 mglkg to 22,000 rnglkg. LOW 

levels of semivolatile~ were also detected. A geophysical survey of the area during the SI indicated a 

number of buried lines at the site; however, the exact location of the leaking fuel line was not determined. 

8.2.2 1995 Remedial lnvestiqations 

AS part of 1995 RI, B&R Environmentalconducted the following field investigation activities at Site 161F: 

. Soil gas survey and analysis at 96 locations 

. Sampling and analysis of subsurface soil samples from 20 soil borings 

. Sampling and analysis of surface soil 

Sampling and analysis of sediment 

. Drilling and installation of six shallow permanent monitoring wells 

. Sampling and analysis of groundwaterfrom the wells 
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~ e a s u r e m e n t  of static-water levels in the wells 

. performance of slug tests in three of the wells 

B&R Environmental also conducted a survey to establish the horizontal locations and vertical elevations of 

the soil gas grid corners, soil boring locations, surface soil samples, sediment samples, and the newly 

installed monitoring wells. 

Twenty soil borings (six of which were converted into monitoring wells) were drilled to investigate subsurface 

soil conditions. T h e  borings ranged in depth from 8 to 20 feet below ground surface (bgs) and saturated 

conditions were encountered in the borings from 6 to 1 1 feet below grade. Chromium concentrations were 

slightly greaterthan background levels. Numerous pesticides, VOCs, phthalates, and PAHs were detected in 

subsurface soil samples. 

Three surface soil samples were collected to determine if wash activities have impacted the soils (Figure 8- 

I). Antimony, barium, cadmium, chromium, copper, lead, magnesium, nickel, silver, and zinc concentrations 

exceeded background levels. Fluoranthene, pyrene, benz(a)anthracene, benzo(a)pyrene, carbazole, 

chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, and indeno(l,2,3-cd)pyrene were detected at 

concentrations exceeding background levels. Various phthalates and pesticides were also detected in 

samples. TPH concentrationsalso exceeded background levels. 

Five sediment samples, including two field duplicates, were collected to determine if past activities or runoff 

have impacted and wetlands in the vicinity of the site. Low levels of antimony, cadmium, silver, 

and thallium were detected in sediment samples but not in background samples. 2-Methylnaphthalene, 

alpha-BHC, carbazole, dibenzofuran, and phthalates were also detected in sediment samples but not in 

background samples. 

Six shallow 2-inch I.D. PVC permanent monitoring wells (MW16-01 through MW16-06) were installed in soil 

borings to determine the quality of groundwater and to check for free-phase or dissolved-phase product at 

the site (Figure 8-1). The groundwater samples were analyzed for TCL VOC, TCL SVOC, TAL metals, and 

TPH. TWO of the samples were also analyzed for dissolved TAL metals; GC fingerprint and specific gravity 

analyses were performed on the oily product layer from two samples. The floating product was identified as 

NO. 2 fuel oil. Elevated levels of arsenic and lead were detected in filtered downgradient groundwater 

samples and elevated levels of aluminum, arsenic, beryllium, cadmium, chromium, iron, thallium, vanadium, 

and zinc were detected in unfiltered downgradient samples. Chloroform, bis(2-ethylhexyl) phthalate, 

naphthalene, 1 ,2-DCEI benzene, bromodichloroethene, ethylbenzene, phenol, PCE, toluene, and xylene 

were detected in site, but not background, samples. 
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8.2.4 Site Characterizationand Analvsis Penetrometer System (SCAPS) 

The Site Characterization and Analysis Penetrometer System (SCAPS) investigation of Site 16/F consisted 

of pushing a penetrometer probe (known as a "push") into the subsurface at locations in and around the site 

to determine soil lithology and the vertical and lateral extent of hydrocarbon contamination. The investigation 

was conducted from October 16 to November 4, 1995. Twenty-nine SCAPS pushes were completed and 

three soil samples were collected for analysis. Based on an interpolation of fluorescence results, two fuel 

impacted soil areas were identified. Figure 3 of Appendix G identifies the two areas of concern. Based on 

this analysis/interpretation,it was decided that additional fluorescencedata were required in the area north of 

Building C-50 and in the northern portion of the impacted area adjacent to Building C-16 to fully delineate the 

hydrocarbon contamination. 

8.2.5 Data Gaps (Obiectives of RI Addendum Investination) 

The goal of the RI Addendum investigation was to further delineate the extent of petroleum contamination 

using CPT and induced fluorescence. Based on these data, additional monitoring wells could be selected to 

further delineate the impacts on groundwater. 

8.3 RI ADDENDUM INVESTIGATION 

In October 1996, B&R Environmental conducted the following activities at Site 16: 

Direct-push sampling (Section 8.3.1) 

Cone penetrometer stratigraphy study (Section 8.3.2) 

Induced fluorescence investigation of petroleum contamination (Section 8.3.2) 

Monitoring well installation, water-level measurements, and groundwatersampling 

(Section 8.3.3) 

8.3.1 Direct-Push Sampling 

B&R Environmental collected groundwater samples from five locations (16 HP 0 1  through 16 HP 05) on 

October 15, 1996. Sample locations are shown on Figure 8-1. The samples were collected from 13 to 15 

feet below grade. Six groundwater samples, including one field duplicate sample, were analyzed for TCL 

VOC using TRC's mobile laboratory. To confirm mobile laboratory results, two of the samples, including the 

field duplicate sample, were also analyzed for TCL VOCs by IEA. Table 8-1 summarizes direct-push 

sampling activities. 
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TABLE 8-1 
SITE 16 CONE PENETORMETER TESTING WITH FUEL FLUORESCENCE DETECTION TESTING 

AND DIRECT-PUSH SAMPLING SUMMARY 
NAVAL WEAPONS STATION EARLEVCOLTS NECK, NEW JERSEY 

Comments 

1 

I No apparent contamination 1 

CPT Lithology 
Profile Depth 

(feet bgs) 

16CPT-02 

16CPT-03 

16CPT-04 

16CPT-05 

Date 
Sampled 

16CPT-01 

Sample 
Analyzed By 

16HP01-13 

16HP02-13 

16HP03-13 

16HP04-13 

16HP05-15 
16CPT-06 
16CPT-07 
16CPT-08 

Screened 
Interval 

(feet bgs') 

Sample 
Location 

I 

I I I I 

CTO 231 

Sample 
Number 

8-1 3 

8-1 3 

8-1 3 

8-1 3 

10-15 
10109196 
10109196 

0 to 15 1 Possible contamination. . - - . . - - 

16CPT-06 , I I - 

0 to 15 . . 
0 to 15 I No apparent contamination 

16CPT-10 I 

1 
I I 

TRC 2; IEA 

TRC 

TRC 

TRC 

TRC 

1011 0196 

1011 0196 0 to 15 I No apparent contamination. 

10109196 

I 

1011 5/96 
10109196 
1011 5/96 
10109196 

1011 5/96 
10109196 
1011 5/96 
10109/96 
1011 5/96 

1011 0196 I 0 to 15 I Possible contamination between 3-5 feet bas. I I 

0 to  15 

I 

No apparent contamination. 

0 to 15 

0 to 18 

0 to 15 

0 to 15 

Duplicate, MSIMSD Sample 16HP07-13. 
No apparent contamination. 

Obvious contamination - top of product at 4.75 
feet bgs, top of water at 6.0 feet bgs. 

No apparent contamination. 

No apparent contamination. 



TABLE 8-1 
SITE 16 CONE PENETORMETER TESTING WITH FUEL FLUORESCENCE DETECTION TESTING 
AND DIRECT-PUSH SAMPLING SUMMARY 
NAVAL WEAPONS STATION EARLE,COLTS NECK, NEW JERSEY 
PAGE 2 OF 3 

Comments 

16CPT-11 
16CPT-12 
16CPT-13 
16CPT-14 

CPT Lithology 
Profile Depth 

(feet bgs) 

16CPT-15 
16CPT-16 
16CPT-17 
16CPT-18 

feet bgs. Very strong contamination at 11 feet 
bgs. 

Sample 
Location 

1 011 0196 
1011 0196 
1011 0196 
1 011 0196 

- - I 

16CPT-19 
16CPT-20 

16CPT-21 
16CPT-22 
16CPT-23 
16CPT-24 

CTO 231 

Sample 
Analyzed By 

1011 0196 
1 011 0196 
1011 0196 
1 011 0196 

Date 
Sampled 

Sample 
Number 

0 to 15 
0 to 15 
0 to 15 
0 to 15 

1011 0196 
1011 0196 

1011 0196 
1 011 0196 
1011 0196 
1 011 1 196 

Screened 
Interval 

(feet bgs') 

Possible very slight contamination. 
No apparent contamination. 
Possible contamination between 0-4 feet bgs. 
No amarent contamination. 

0 to 14 
0 to 14 
0 to 14 
0 to 18 

, , 

No apparent contamination. 
No apparent contamination. 
No apparent contamination. 
No a ~ ~ a r e n t  contamination. 

0 to 18 
0 to 15 

0 to 15 
0 to 15 
0 to 14 
0 to 20 

, 9 

No apparent contamination. 
Possible very slight contamination between 0-2 
feet bgs. Possible contamination between 3-8 
feet bgs. 
Moderate contamination between 9-1 1 feet bgs. 
No apparent contamination. 
No apparent contamination. 
Obvious contamination between 0-3 and 7-1 4 



TABLE 8-1 
SITE 16 CONE PENETORMETER TESTING WITH FUEL FLUORESCENCE DETECTION TESTING 
AND DIRECT-PUSH SAMPLING SUMMARY 
NAVAL WEAPONS STATION EARLE,COLTS NECK, NEW JERSEY 
PAGE 3 OF 3 

Comments 

16CPT-25 
16CPT-26 
16CPT-27 
16CPT-28 

CPT Lithology 
Profile Depth 

(feet bgs) 

16CPT-29 
16CPT-30 

Note: All samples were analyzed for Target Compound List Volatile Organic Compounds 
1 bgs = below ground surface 
2 TRC - Tracer Research Corporation (mobile laboratory) 
3 IEA (fixed-base laboratory) 

Date 
Sampled 

1011 5/96 
1011 5196 
1011 5/96 
1011 5/96 

16CPT-31 

CTO 231 

Sample 
Analyzed By 

1011 5/96 
1011 5196 

Screened 
Interval 

(feet bgs') 

Sample 
Location 

0 to 15 
0 to 15 

0 to 14.5 
0 to 15 

1011 5196 

Sample 
Number 

Obvious contamination between 10-1 1.5 feet bgs. 
No apparent contamination. 
No apparent contamination 
No amarent contamination. 

0 to 15 
0 to 21 

, . 
No apparent contamination. 
Obvious contamination between 6.5-7.4 feet bgs. 

0 to 17.5 

Very contaminated between 7.4-14.5 feet bgs: 
Contaminated between 14.5-16.5 feet bgs. 
Apparently clean below 16.5 feet bgs. 
Very contaminated between 11.2-14.3 feet bgs. 



8.3.2 Litholoqic Profiling 

Lithologic profiling and FFD testing were performed at 31 locations (l6CPT-01 through 16CPT-31) between 

October 9 and 15, 1996. Profile locations are shown in Figure 8-1. The maximum depth of any profile was 

21 feet. The results of the profile are summarized in Table 8-1 and presented in Section 8.4.1. 

Piezo-ElectricCone Penetration Tests 

The penetrometerequipmentwas mounted inside a van body. The penetrometer probe had a conical tip and 

a friction sleeve that independently measured the vertical resistance beneath the tip as well as frictional 

resistance on the side of the probe as a function of depth. A pressure transducer in the cone measured the 

pore water pressure as the probe was pushed into the ground. Plots of normalized tip resistance versus 

friction ratio and normalized tip resistance versus penetration pore pressure were used to determine soil 

classificationas a function of depth. Typically, a higher friction ratio indicates a type of clay or fine silts. 

Fuel Fluorescence Detector Tests 

The FFD is a separate module that was attached directly behind the cone to detect subsurface hydrocarbon 

contamination. The filter excitation light from a 254 nm ultraviolet light source is focused on the groundwater 

at the surface of the probe through a sapphire window, and the resulting fluorescence is returned through a 

fiber optic conductorto the up-hole controller. 

8.3.3 Permanent Monitoring Well Installation. Static-Water-Level Measurements, and Groundwater 

Sam~l ing 

Monitorincl Well Installation 

B&R Environmental installed four shallow permanent monitoring wells (MW16-07 through MW16-I 0) on 

October 17 and 18, I996 to determine the quality of groundwater and to check for free-phase or dissolved- 

phase product at the site (Figure 8-1). Based on the results of the direct-push sampling program, the 

locations of the wells were to be outside of the "floating product" area. The borings ranged in depth f r o m  17 

to 18 feet, were drilled to approximately 8 feet below the water table, and were completed as cased wells, 

screened across the water table. Monitoring well characteristicsare summarized in Table 8-2. 
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TABLE 8-2 

SITE 16 MONITORING WELL CONSTRUCTION DETAILS 
NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 

Well Total ( Screened ( Top of 1 Top of ( Completion (1 

- - 

1 b g s  = below ground surface 

Number Depth 
(feet bgs ') 

M W l 6 - 0 7  17.5 
MW-16-8 18.0 
MW16-09 17.0 
~ W 1 6 - 1 0  17 5 

CTO 231 

Interval 
(feet bgs) 

6.5-16.5 
7-1 7 
6-1 6 

6 5-16.5 

~i l te;  Pack 
(feet bgs) 

4.5 
5 
4 

4.5 

Bentonite 
Seal 

(feet bgs) 
2.5 
3 
2 

2.5 

Date 

1011 7/96 
1011 7/96 
1011 8/96 
1011 8/96 



The wells were constructed with 2-inch I.D. flush-jointed and threaded, NSF-certified, Schedule 40 PVC well 

casing and 0.10-foot slotted PVC well screen fitted with a PVC bottom cap. Ten-foot screens were installed 

in the wells. The annular space between the well screen and the borehole was packed with Morie No. 1 

sand to a height of approximately 2 feet above the top of the screen. A 2-foot-thick annular seal, consisting 

of bentonite pellets, was placed on top of the filter pack. The remainder of the well annulus was backfilled 

with a cement grout to a height approximately 1 foot below the ground surface. The wells were completed 

with 2-foot-high standpipes and with 4- by 4-foot concrete pad keyed into the well annulus. Monitoring well 

construction sheets are in Appendix C. 

The wells were developed approximately 1 week after installation. Groundwater temperature, pH, 

conductivity, and turbidity were monitored during development. All wells were developed until removed water 

was visibly clear of suspended solids. 

Static-Water-Level Measurements 

In order to further define groundwater flow directions and horizontal and vertical groundwatergradients, B&R 

Environmental collected one round of static-water-level measurements on November 7 ,  1996 from the four 

newly installed wells (MW16-07 through MW16-10) and five of the existing wells (MW16-01 though MW16- 

03, MW16-06 and MW-1) (Table 8-3). Static-waterlevels were measured from the top of the PVC riser using 

an electronic water-level indicator (M-scope) and recorded to the nearest 0.01 foot. The water-table 

elevation ranged from approximately 91.1 5 feet to 94.35 feet above MSL. 

Groundwater Sam~linq 

B&R Environmental collected groundwater samples from the newly installed monitoring wells (MW16-07 

through MW16-10) to further investigatethe current level and extent of contamination and to provide the data 

for use in the risk assessment and the evaluation of remedial action alternatives. The newly installed wells 

were sampled on November 7, 1996. The four new wells were fitted with dedicated laboratory-certified, 

contaminant-free bladder pumps before sampling. Field measurements collected during purging were pump 

rate (Umin.), water level, pH, conductivity, temperature, turbidity, dissolved oxygen, and salinity. 

Prior to sampling, B&R Environmental purged the wells using the micro-purge protocol, to reduce turbidity 

until groundwater parameters stabilized within acceptable limits. Care was taken to ensure that  little or no 

drawdown in water levels occurred throughout the purge and sample process. 

The groundwater samples (16GW07 through 16GW1O which correspond to wells MW16-07 through MW16- 

10) and associated QNQC samples were submitted to IEA for TCL VOC and SVOC analysis. 
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TABLE 8-3 
SITE 16 STATIC-WATER-LEVEL MEASUREMENTS AND SAMPLING SUMMARY 

NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 
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8.4 SITE CHA RACTERlSTlCS 

8.4.1 Geolonv 

Regional mapping places Site 16lF within the outcrop area of the Vincentown Formation; upper colluvium 

may be present a t  the site. The upper colluvium has a maximum thickness of 10 feet, and the Vincentown 

Formation ranges between 10 and 130 feet in thickness. The soil borings are no more than 20 feet deep and 

the CPT lithologic profile locations are no more than 21 feet deep. The lithology of the sediments 

encountered in t he  on-site borings generally agrees with the published description of the upper colluvium and 

the Vincentown Formation. In general, the borings encountered fill material, brown pebbly, silty, fine- to 

medium-grained sand (possibly representative of the upper colluvium), and brownish-yellow, olive, 

glauconitic, fine- t o  medium-grained sand (probably representativeof the Vincentown Formation). 

Based upon the boring log descriptions, borings 16 SB 13 and 16 SB 15 penetrated fill material and upper 

colluvium, boring 16 SB 12 penetrated the upper colluvium, borings 16 SB 09 through 16 SB 11, 16 SB 14, 

and 16 SB 18 penetrated fill material, upper colluvium, and the Vincentown Formation, and wells MW16-01 

through MW16-06 and borings 16 SB 07,16 SB 08,16 SB 16,16 SB 17,16 SB 19, and 16 SB 20 penetrated 

upper colluvium and  the Vincentown Formation. 

Based on CPT lithologic profiling direct-push investigations at locations 16CPT-03, 16CPT-09, 16CPT-11, 

16CPT-13, 16CPT-17 through 16CPT-29 penetrated up to 6 feet of gravelly soil (possibly representative of 

the upper colluvium) on top of sand mixture. In general, the remaining locations penetrated sand and sand 

mixture. 

Zones of obvious to possible contamination identified during 1996 RI Addendum activities using FFD testing 

in conjunction with CPT are 

4.75-6 feet 

3 - 5 feet 

0 - 4 feet 

0 - 8 feet 

9 - 11 feet 

0 - 14 feet 

10 - 11.5feet 

6 - 16.5 feet 

11 - 14.3 feet 

at location 

at location 

at location 

at location 

at location 

at location 

at location 

at location 

at location 

The areal extent of contaminants was identified using ARA (1996 RI Addendum Activity) and SCAPS (1995 

Navy Study) data as shown on Figure 8-2. 
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ESTIMATED EXTENT OF FUEL IMPACTED SOIL 
SITE 96 AND EPK SITE F 

80 0 80 160 Feet 

FIGURE 8-2 

Brown Root Environmental 



Groundwater in the upper colluvium and Vincentown aquifer beneath the site occurs under unconfined 

conditions, a n d  the geologic units are interpreted to be hydraulically interconnected. A free-product layer 

consisting of light, non-aqueousphase liquid (LNAPL) was discovered floating on top of shallow groundwater 

in wells MW16-04 and MW16-05. Figure 8-2 shows the estimated areal extent of the free-product layer. 

Static-water-level measurements, water-table elevations, and depths to the free-product layer and product- 

water interface are summarized in Table 8-3. Groundwater elevations for November 6, 1996 are contoured 

on Figure 8-3. The direction of shallow groundwater flow in the aquifer, as indicated by the November 6, 

1996 readings, is toward the north. There does not appear to be a significant seasonal variation in 

groundwater f low direction. Based on boring log descriptions, well MW16-06 is screened in the upper 

colluvium and the Vincentown Formation, and wells MW16-01 through MW16-05 are screened in the 

Vincentown Formation. Boring logs are not available for MW16-06 through MW16-09. The hydraulic 

conductivity calculated for MW16-01 (Vincentown Formation) is 3.48 x l o 4  cmlsec (0.99 ftlday). Two 

hydraulic conductivities were calculated for MW16-06 (upper colluvium and Vincentown Formation): 1.39 x 

19" cmlsec (3.94 fVday) from rising-head slug test data and 6.79 x lo! cmlsec (1.93 Wday) from falling-head 

slug test data. 

8.5 NATURE AND EXTENT OF CONTAMINATION 

8.5.1 Surface Soils 

Three site-related surface soil samples (16 SS 01 through 16 SS 03) were collected at Site 16 (Figure 8-1). 

Tables 8-4 and 8-5 present the occurrence and distribution of inorganic and organic chemicals detected in 

site-related surface soil samples and compare them to background. Table 8-6 presents a comparison of 

detected compounds to ARARs and TBCs. Figure 8-4 presents sample locations with concentrations of 

compounds found above ARARs and TBCs. 

8.5.1 .I Inorganics 

Concentrations of antimony, barium, cadmium, chromium, copper, lead, magnesium, nickel, silver, and zinc 

in all site-related samples were greater than the ranges detected in background samples. Generally, higher 

levels of metals were found on 16 SS 01 and 16 SS 03. 
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TABLE 8 4  

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE SOILS AT SITE 16 
NWS EARLE, COLTS NECK, NEW JERSEY 

Imglkgl 

' - Selected as a COPC 

* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. 

* *  - Background samples are as follows: BGSBOl00, BGSB0200 (AND A DUPLICATE, DUP-4). BGS80300, BGS80400 

SODIUM 

VANADIUM 
ZINC' 

4 1  4 

4 1  4 
3 1  4 

17.5 - 86.2 

11.05 - 64 
1.1 - 27.6 

1.2E +02 

2.OE +02 
4.6E+02 

78.30 

70.13 
22.80 

3 1  3 

3 1  3 
3 1  3 

123 - 173 

15.5 - 32.1 
111 - 1180 

150.33 

23.73 
508.67 

YES 

NO 
YES 

YES 

NO 
YES 

173 

32.1 
1180 



TABLE 8-5 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE SOIL AT SITE 16 
NWS EARLE, COLTS NECK, NEW JERSEY 

luglkgl 

I BACKGROUND 

FREQUENCY OF 1 RANGE OF ( REPRESENTATIVE 

4-METHYLPHENOL ' I NOT DETECTED I 1 1 1 3  110 I 110 I 

SITE-RELATED 

FREQUENCY OF 1 RANGE OF \ REPRESENTATIVE 

ACENAPHTHYLENE + I NOT DETECTED I I I 1 1 3  100 100 
ALPHA-BHC I NOT DETECTED I 2 1 3  1 0.047 - 0.13 0.13 I 

SUBSTANCE I 

4,4'-DDD ' 
4,4'-DDE 

4,4'-DDT ' 

- Selected as a COPC 

POS\TIVE DETECTION 

16 - 330 

43 - 420 

DETECTION 

NOT DETECTED 

2 I 4  

2 I 4  

CONCENTRATION 
360 

120 

230 

CONCENTRATION DETECTION POSITIVE DETECTION 

277.86 

355.71 

1 1 2  

2 1 2  

3 1 3  

360 

15 - 120 

38 - 230 



TABLE 8-6s 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 11 

16GW04 

16GW04 

1995 R\ 
08/31/95 

I none 

nla 

uglL 

1340 E 

9.4 E 

4.4 

5.0 U 

0.65 

23500 

24.0 

0.71 
~p 

0.80 

178000 E 

2.1 

5800 

47.0 

0.035 

40.0 U 

5000 U 

13.5 

104000 E 

10.0 U 

11.0 

20.0 

uglL 

100 U 

16GW03 

16GW03 

1995 R\ 

08/13/95 

none 

nla I 
uglL 

5480 E J 

5.3 

408 

0.26 

0.38 U 

6160 

116 E 

1.6 
- - 

13.7 

15300 E 

3.1 

2610 

25.6 

0.088 

0.75 U 

4320 

4.4 U 

48000 

3.6 U 

53.4 

208 

uglL 

10.0 U 

10.0 

NJDEP 

Groundwater 

Quality 

Standard 

none 

uglL 

200 

8 00 

2000 

20.0 

4.00 

100 

1000 

300 

10 0 

I 50 0 

2 00 

100 

1 50.0 

50000 

10 0 

5000 

uglL 

100 

Maximum 

Contaminant 
Level (MU) 

none 

1 
uglL 

I 
50.0 

1 2000 

4.00 

5.00 

100 

1300 

15.0 

2.00 

100 

50.0 

2.00 

uglL 

16GW04-DL 

16GW04 

1995 RI 
0813 1/95 

none 

I nla 

uglL 

nla 

nla 

I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
nla 

nla 

nla 

nla 

uglL 

400 U 

10.0 U a 
----- 

10.0 U 91.0 100 

16GW02-F 

16GW02 

1995 RI 

08/14/95 

none I 
nla 

uglL 

161 

3.3 U 

3.1 

0.11 U 

038 U 

1990 

13.6 

0.88 

~ ~ I I ~ ~ ~ ~ ~  3.2 

179 

1.5 UJ 

602 

10.9 

0.025 

1.9 

323 

4.4 U 

50100 E 

3.6 U 

1 .o 

4.2 

uglL 

nla 

nla 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

GENERAL CHEMISTRY 

beryllium 

cadmium 

calcium 

chromium, total 

cobalt 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

sodium 

thallium 

vanadium 

zinc 

SEMIVOLATILES 

2,4dimelhylphenol 

ARARS 8 TBCs 

Drinking Water 

Health Advisory 

(lowest Criterion 

Shown) 

none 

uglL 

I. 
1 2000 

a1 
4000 e 

5.00 e 

100 a 

I 
I 

2 00 b 

100 a 

0.400 a 

2000 a 

uglL 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

16GW01 

16GW01 

1995 R\ 

0811 2/95 

none 

I nla 

ug1L 

1 5290 E 

5.6 

1 321 

I 0.18 

0.38 U 

7190 

116 E 

1.4 - 
12.2 

14100 E 

I 3.2 

2100 

1 70.2 E 

0.086 

I 0.75 U 

3870 

I 4.4 U 

57700 E 

U 3.6 

52.9 

191 

uglL 

U 10.0 

1 0 . 0 ~  u 

16GW02 

16GW02 

1995 R\ 

08/12/95 

I none 

nla 

I uglL 

JI 3720 E J 

5.8 

1 356 

0.11 . U 

0.38 U 

2530 

80.5 

, I3 

15.2 

11300 E 

2.0 

1410 

I 10.8 

0.084 

0.75 U 

2510 

4.4 U 

49400 

3.6 U 

34.1 

260 

uglL 

10.0 U 

10.0 U 



TABLE 8 6 a  

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
Page 2 of 11 

SAMPLE NUMBER: 160W01 16GW02 16GW02-F 16GWO3 1 6 G W  16GW04-DL ARARS L TBCs 

16GW01 16GW02 1 BOW02 16GW03 16GVW4 1 BOW04 
Maximum Drinking Water NJDEP 

LOCATION: 
Contaminant Health Advisory Groundwater 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Level (MCL) (Lowest Criterion Quality 

11 hydrouhn lgerprint 1 
I I I I I I I I 

nla nla nla I nla I n ~ a  I nla I I I I I I 1  I I 

specific gravity I nla I nla I nla I nla I nla nla I I 



TABLE 8-6a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 3 of I 1  

nickel 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

GENERAL CHEMISTRY 

specific gravity 

INORGANICS 

aluminum 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium, total 

cobalt 

vanadium nla 50.0 U nla nla 874 0.87 

zinc nla 17.2 nla nla 360 10.0 
I I # I I 

SEMIVOLATILES uglL ug lL u@ ugk 
uglL ug lL uglL uglL ug1L 

2,4dimethylphenol 52.0 
nla 10.0 U nla 48.0 

100 
nla 

16GW04-OIL 

16GW04 

1995 RI 

08131195 

none 

0.85 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n la 

I nla I 1  

16GW05 

16GW05 

1995 RI 

08/31/95 

none 

nla 

uglL 

900 E 

10.0 U 

31.2 

5.0 U 

0.56 

17700 

5.3 

50.0 U 

16GW05-DL 

16GW05 

1995 I?\ 

08131195 

none 

nla 

uglL 

nla 

nla 

nla 

nla 

, nla 

nla 

nla 

nla 

16GW05-OIL 

16GW05 

1995 R\ 

08/31/95 

none 

0.86 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

nla 

16GW06 

16GW06 

1995 RI 

08/12/95 

none 

nla 

uglL 

85200 E J 

156 E 

432 

9.8 E 

4.9 E 

3210 

2070 E 

8.8 

16GW06-F 

16GW06 

1995 R\ 

08/12/95 

none 

nla 

uglL 

132 

3.6 

8.1 

0.1 1 U 

2.0 

2490 

12.6 

0.75 

ARARS & TBCS 

Maximum 

Contaminant 

Level (MCLI 

none 

uglL 

50.0 

2000 

4.00 

5.00 

100 

Drinking Water 

Health Advisory 

(lowest Criterion 

Shown) 

none 

uglL 

2000 a 

4000 e 

5.00 e 

100 a 

NJDEP 

Groundwater 

Quality 
Standard 

none 

UglL 

200 

- 8 00 

2000 

20.0 

4 00 

100 



! t  TABLE 86a 
02105197 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: I 16GW04-OIL 16GW05 16GW05-DL 16GW0501L 1 6 G W  16GW06-F 

LOCATION: ( 1 6 G W  ( 16GO5 I 16GWO5 ( 16GVWS 1 16GWOB ( l6GWO6 

DATA SOURCE: ( 1995RI 1 1995RI 1 1995Rl 1 1995RI I 1995RI 1 1995RI 

SAMPW DATE: OBM1195 08131195 ~8131fM ORMI195 081t2195 08112195 
SEMIVOLATILES ugfl u s n  u 9 k  40- u e n  ugn. 
bis(2-ethy1hexyl)phthalate nla 920 E J 190 E nla 3 0  J nla 
carbazole nla 12 0 16.0 J nla 10 0 U nla 

dibenzofuran n/a 6 0 J 7 0  J nla 10 0 U nla 

fluorene nla 11 0 14 0 J nla 10 0 U nla 

naphthalene nla 100 E J 220 E n/a 3 0 J nla 

phenanthrene nla 17 0 22 0 J * n/a 10 0 U nla 

phenol nla 11 0 15 0 J nla 12 0 nla 

pyrene nla 10 0 U 500 U nla 10 0 U nla 

VOLATILES uglL Wfl u& uglL uglL uglL 

1 , l  dichloroethene nla 50 0 U 100 U nla 10 0 U nla 

1 ,2dichloroethane n/a 50 0 U 100 U nla 10 0 U nla 

1,2dichloroethene (total) nla 50.0 U 100 U nla . 38.0 nla 

benzene nla 1700 E J 1900 E nla 200 E nla 

brornodichlorornethane nla 50.0 U 100 U nla 10.0 U nla 

cprbon tetrachloride nla 50.0 U 100 U nla 10.0 U nla 

chloroform nla 50.0 U 100 U nla 10.0 U nla 

ethylbenzene nla 170 160 nla 2.0 J nla 

letrachloroethene nla 50.0 U 100 U nla 10.0 U nla 

toluene nla 160 160 nla 7.0 J nla 

trichloroethene nla 50.0 U 100 U nla 10.0 U nla 

vinyl chloride nla 50.0 U 100 U nla 10.0 U nla 

xylene (total) n/a 2 50 250 nla 26.0 nla 

CHARACTERISTICS 
I I I I I I 

hydrocarbon fingerprint 1 NO. 2 I n/a nla I NO. 2 nla nla I 

I I I I I I 

specific gravity I 0.85 I nla nla 0.86 nla nla I 

DRAFT 

Page 4 of 11 

ARARS 8 TBCs 

1 Shown) I S\andd p 



TABLE 8-6a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 5 o f l l  

DATA SOURCE: 

SAMPLE DATE: 

0)  

k 
W 

SAMPLE NUMBER: 16GW07 16GW08 16GWOB-DUP 16GW09 16GW10 16HP01 10115196 ARARS 8 TBCs 

Maximum 
LOCATION: 16GW07 16GW08 16GW08 16GW09 16GW10 16HP01 

Contaminant i 
-. 

-. 

-. 

-. 

-. 

-. 

-. 

-. 

-. 

-. 

-. 

-. 

- 

-. 

-. 

-. 

-. 

-. 

-- 

- - 

- 

j 
I 

uglL I uglL 



SAMPLE NUMBER: I 16GW07 

LOCATION: I 16GWO7 

DATA SOURCE: I 1996RI 

SAMPLE DATE: \ 11/07/96 

SEMIVOLATILES I uglL 

carbarole 10.0 I 
dibenzofuran 10.0 1 

Auorene I 10.0 1 

naphthalene 

phenanthrene 

pyrene 

1,2dichloroethane 

benzene I 10.0 1 
I 

brornodichloromethane I 10.0 1 
I 

carbon tetrachloride I 10.0 1 

chloroform 4.0 

ethylbenzene 10.0 1 

!etrachloroethene 10.0 1 

:oluene 10.0 1 

!ilchloroethene 10.0 1 

dnyl chloride 10.0 U. 

rylene (total) 10.0 U 

I 

lydrocarbon fingelprint 1 nla 

;peck  gravity I nla 

TABLE 84a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 18 
DRAFT 

Paae 6 of 11 - 
NWS EARLE, COLTS NECK, NEW JERSEY 

16GW08 

16GW08 

1996 RI 

1 1107196 

u g n  

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 u 

lBGWO&DUP 

16GW08 

1996 RI 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

1 1 107196 

uglL 

10.0 . U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 UJ 

10.0 u 

16GWOQ 

16GW09 

1996 RI 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

nla 

nla 

1 1 K)71% 

ugn- 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
.10.0 U ---- 
11.0 

10.0 U 

ugn. 

10.0 U 

10.0 U 

10.0 .u 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

40.0 E 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

nla 

nla 

16GW10 

16GW10 

1996 RI 

1 1107/96 

uglL 

10.0 U 

10.0 U 

10.0 U 

1.0 J 

J 2.0 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

16HP01 10115196 

16HP01 

1996 RI' Field 

ARARS & TBCs 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

Maximum 
Contaminant 
Level (MCL) 

1011 5/98 

u g n  

n/a 

nla 

nla 

nla 

nla 

nla 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

0.20 U 

nla 

0.0003 

0.0020 U 

1 .O U 

, nla 

nla 

Drinking Water 
Health Advisory 
(Lowest Criterion 

uglL 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

0.60 U 

0.0010 U 

nla 

2.0 U 

nla 

nla 

NJDEP 
Groundwater 

Qual~ty 

uglL 

7.00 

5.00 , 

70.0 a 

nla 

nla 

uglL 

0.050 

4.0 E 

0.070 U 

5.00 

100 

5.00 

100 

700 

Shown) 
uglL 

20.0 a 

1000 

5.00 

2.00 

10000 

Standard 
ug1L 

30 0 

300 

300 

4000 
--- 

a 

uglL 

7.00 a 

700 e 

70.0 a 

200 d 

2000 e 

70.0 e 

100 e 

700 a 

4000 

200 

uglL 

2.00 

2 00 

70.0 

1 .OO 

1.00 

2.00 

6.00 

700 

1000 a 

10.0 e 

10000 a 

1000 

1 .OO 

5.00 

1000 



81 TABLE Baa 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
Page 7 of 11 

DATA SOURCE: 

OD 
k 
VI 

- . 



TABLE 88a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 
DRAFT 

Page 8 of 11 
NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS & TBCS 

LOCATION: 16HPOl 

DATA SOURCE: 1998 RI 

SAMPLE DATE: 10115198 

SEMIVOLATILES 

bls(2ethylhexyl)phthalate I nla 

16HP02 1 OH 5196 

l6HP02 

1996 RI, Fleld 

1011SmS 

u g n  

16HPO3 1011 5196 16HP04 10H 5196 

16HP03 16HP04 

1998 RI, Fkld 1996 RI, Fleld 

10115196 101W98 

ugR uglL 

16HP05 10115196 

16HP05 

1996 RI, Fk!d 

10115196 \ Shawn\ Standad 
uglL I uglL uglL uglL 

nla nla 

nla 

nla nla I nla 
carbatole nla 

dibenzofuran nla 

fluorene nla 

nla nla nla 

nla nla 

nla nla 

nla nla 

n/a n/a 

nla nla 

nla 
nla nla nla 
nla nla 

nla 

nla 

nla 

nla 

11 naphthalene I nla 
I 

nla nla 
nla 

nla 

nla 

)I phenanthrene I nla nla 
phenol 

pyrene 

VOLATILES 

1, ldichloroethene 

nla 

nla nla I nla nla 

uglL 

0.010 

0.70 

4.0 

44.0 E 

nla 

0.0003 1 

0.030 1 

1 .o 1 

200 

uglL ug1L uglL 

7.00 7.00 a 2.00 

5.00 700 e 2.00 

70.0 a 70.0 a 70.0 

5.00 200 d 1 .OO 

100 2000 e 1 .OO 

5.00 70.0 e 2.00 

100 100 e 6.00 

0.70 1 

0.070 1 

0.20 1 

nla 

0.0003 L 

0.0020 u 
1 .o U 

0.0008 U 

0.60 U 

0.0010 U 

1 1 1.2dichloroethene (total) i 14.0 

11 benzene 
I 

I 10.0 1 

It bmrnodichloromethane 
I 

I 10.0 1 

carbon tetrachloride 10.0 1 

chloroform 10.0 1 

ethylbenzene 10.0 1 

telrachloroethene 10.0 1 

toluene 10.0 U 

trichloroethene 10.0 U 

vinyl chloride 4.0 E J 

xylene (total) 10.0 U 

CHARACTERISTICS 

hydrocarbon fingerprint nla 

2.0 E 

0.60 1 

0.90 

nla 

2.0 U 

nla 

2.0 U 

- -  

nla 

nla 
nla 

nla 
-- 

nla specific gravity I nla 



TABLE 8-6s 
DRAFT 

Page 9 o f l l  
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 16HP05 

DATA SOURCE: 1996 RI, Field 

SAMPLE DATE: 1011 5196 

ARARS 8 TBCs 

none none 

Maximum 
Contaminant 

Level (MCL) 
08122195 

none 
I 

GENERAL CHEMISTRY 1 none none I I I I 
nla specific gravity nla 

INORGANICS uglL 

aluminum nla 
uglL 

arsenic I nla 

barium nla 

beryllium I nla 

cadmium I nla 

calcium I nla 

chromium, total 

cobalt 

copper 

iron I nla 

magnesium 

manganese 

mercury I nla 

nickel I nla 

potassium 

selenium 
sodium 
thallium nla 
vanadium 
-- 

rinc I nla 

SEMIVOLATILES ug lL 
2,4-dimethylphenol nla 

2-methylnaphthalene nla 

d-methylphenol nla 

acenaphthene nla 

uglL 



TABLE 8Sa 
DRAFT 

Page 1 O o f l l  COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

1996 RI, Field 

ARARS 8 TBCs 

Shown) I Slandard 

Maximum 
Contaminant 

Level (MCL) 
08/22/95 I I 

uglL I I I I 
I ! 

uglL I uglL I uglL 

Drinking Water 
Health Advisory 

(Lowest Criterion 

uglL 

NJDEP 
Groundwater 

Qualily 

nla 

dibenzofuran I F  nla 

nla 

I( fluorene nla 

nla 

nla 

naphthalene 

phenanthrene 

pyrene 

VOLATILES uglL uglL 

- 

200 

uglL 

2.00 

2.00 

70.0 

1 .oo 

1 .oo 
2 00 

6.00 

700 

I I I I 

uglL I I I I uglL 

33.0 E 

nla 

0.030 1 

It bromodichloromethane 

It tetrachloroelhene 

It toluene 

ltichloroethene 

vinyl chloride 

xylene (total) 

CHARACTERISTICS 

nla 

nla 

nla 

1) hydrocarbon fingerprint nla 

nla specific gravity II 



TABLE 8-6a 
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 11 of 11 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 

criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification, 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to MCLs, MCLGs, or SMCLs: 
w 
k 
U) 

- No standard is available for this chemical in this classification. . 
a - Where applicable, value(s) represent the more stringent of criteria for total, cis-, and trans- isomers. 
4 - Criteria are for total chromium. 
*+ - Action level 1300 uglL for water treatment technology for public water supply systems. 
*+* - Action level 15 ug/L for water treatment technology for public water supply systems. 

Footnotes to Health Advisories: 
- - No standard is available for this chemical in this classification. 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical. 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical 

C - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

d - The listed health advisory criterion, tenday child, is equal to the most stringent of the EPA health advisories for this chemical. 

e - The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical 



:I TABLE 8-6b 
02/06/97 

COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 

NWS URLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 3 

SAMPLE DATE: 

MISCELLANEOUS 

petroleum hydrocarbons 

16GW06 

16GW06 

1995 RI 

ARARS 8 TBCs 16GW05 

16GW05 

1995 RI 

0811219s 

m e n  

0.30 U 

NJDEP 
Groundwater 

Quality 

Maximum 
Contaminant 
Level (MCL) 

16GW03 

16GW03 

1995 RI 

16GW02 

16GW02 

1995 RI 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

Drinking Waler 
Health Advisory 

(Lowest Criterion 

08~2195 

men 
030 U 

16GW04 

16GW04 

1995 RI 

16GW01 

16GWO1 

1995 RI 

08113195 

m f l  

0.30 U 

08/31 195 

men 

190 

08131 195 
mglL 

20 0 

08112195 
mglL 

0 20 J 

mglL 

Shown) 
mglL 

Standard 
mglL 



TABLE 86b 

COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 2 of 3 

- - -  
- - -  

ARARS B. TBCS - - -  
- - - 

- - - 
- - - NJDEP 

Groundwater 

Qual~ty 

Standard 

mglL 

Maximum 
Contaminant 

Level (MCL) 

mglL 

SAMPLE NUMBER. 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

petroleum hydrocarbons 

Drinking Water 
Health Adv~sory 

(Lowest Cr~ter~on 

Shown) 

mglL 

- - - 
- - -  

16MW01 

16MWO1 

1995 RI 

08/22/95 

mgk 

0.10 J 

- - - 
- - - 



TABLE 8-6b 
COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to sample results: . 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ -  NO^ detected. Detection limit or quantitation limil shown is considered eslimated due to exceedance of data vafldabn q~ah\y C O ~ ~ O \  
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to MCLs, MCLGs, or SMCLs: 

- - No standard is available for this chemical in this classification. 

Footnotes to Health ~dvisories: 

- - No standard is available for this chemical in this classification. ' 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical. 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical. 

c - The listed health advisory criterion, oneday child, is equal to the most stringent of the EPA health advisories for this chemical. 

d - The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

e - The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical. 



TABLE 8 8 c  

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 
DRAFT 

Page 1 of 19 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 16SBO1-06 16SB02-04 16SB0342 16SB03-06 16SB04-08 16SB04-08-DUP 

LOCATION: 16SB01 16SB02 16SB03 16SB03 16SB04 168804 NJDEP Soil 
Residential 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact 

SAMPLE DATE: 07/09/95 07/09/95 07/09/95 07109195 07109195 07109195 Cleanup Criteria 

sodium 282 188 41.7 97.4 21.5 23.0 

thallium 0.86 J 1.6 J 0.79 u 0.88 1.5 J 1.4 J 2.00 

vanadium 58.7 79.6 6.0 59.2 47.4 47.0 370 

zinc 7.0 J 6.7 J 3.0 J 3.8 J 6.8 J 7.0 J 1500 

ARARS & TBCs 

NJDEP Soil 
Non-Residential 

Direct Contact 

Cleanup Criteria 

mglkg 

NJDEP Soil 
Impact lo 

Groundwater 

Cleanup Crileria 

SEMIVOLATILES uglkg udk9  udkg  UglhJ ug lk l  uglkg u 9 W  

2-melhylnaphthalene 380 U 400 u 360 u 390 u 130000 170000 

380 U 400 U 360 U 390 U 6900 J 8200 J 3400000 
acenaphthene 

380 U 400 U 360 U 390 U 2300 J 2800 J 10000000 
anthracene 

380 U 400 U 360 U 390 U 12000 U 12000 U 900 
benzo(a)anthracene 

benzo(a)pyrene 380 U 400 U 360 U 390 U 12000 U 12000 U 660 



TABLE 8 6 ,  

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TB6- SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 2 of 19 

I ~ E  - I nla 1 4.0 u 1 nla I nla I nla I nla 11 2000 1 9000 1 50000 

Irichloroethene 

xylene (total) 

PESTICIDES 

4,4'-ODD 

11 4,4'-DDT 1 nla 1 4.0 u 1 nla I n/a I nla I nla 11 2000 1 9000 1 500000 

16SB04-08-DUP 

16SB04 

1995 Rl 

07109195 

ARARS 8 TBCS 16SB04-08 

16SB04 

1995 RI 

07/09/95 

12.0 U 

12.0 U 

uglkg 

nla 

? 

16SBO3-06 

168803 

1995 RI 

07109195 

NJDEP Soil 

Impact to 
Groundwater 

Cleanup Criteria 

, NJDEP Soil 

Residential 
Dired Contad 

Cleanup Criteria 

16SB02-02 

16SB03 

1995 RI 

01109195 

NJDEP Soil 

Non-Residential 
Dired Contact 

Cleanup Criteria 

12.0 U 

12.0 U 

uglkg 

4.0 U 

16SBO2-04 

168802 

1995 RI 

07109195 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

u g h l  

12000 U 
12000 U 

12000 UJ 

12000 U 

5200 J 

12000 U 

12000 U 

13000 

39000 

21000 

12000 U 

1600 J 

Wlkg 

17.0 J 

58.0 UJ 

300 J 

58.0 UJ 

6300 

58.0 UJ 

58.0 UJ 

620 J 

16SBO1-08 

16SB01 

1995 RI 

07109195 

uglkg 
I 

12000 U 

12000 U 

12000 UJ 

12000 U 

5900 J 

12000 U 

12000 U 

13000 

42000 

24000 

12000 U 

1800 J 

udkg 

5800 U 

5800 U 

5800 U 

5800 U 

9600 

5800 U 

5800 U 

5800 U 

11.0 U 

11.0 U 

Wlkg 

nla 

udkg 

400 U 

400 U 

400 ' UJ 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

u g w  

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

SEMIVOLATILES 

benzo(b)fluoranthene 

benzo(k)fluoranlhene 

bis(2elhylhexyl)phthelate 

chrysene 

dibenzofuran 

diethylphthalate 

fluoranthene 

fluorene 

naphthalene 

phenanthrene 

phenol ' 

pyrene 

VOLATILES 

1 ,2dichloroethene (total) 

2-butanone 

benzene 

carbon disulfide 

ethylbenzene 

rnethylene chloride 

tetrachloroethene 

toluene 

uglkg 

360 U 

360 ' U 

140 J 

360 U 

360 U 

360 U 

360 U 
360 U 

360' U 

360 U 

360 U 

360 U 

ugh3 

11.0 U 

11.0 U 

11.0 U 

11.0 UJ 

11.0 U 

11.0 J 

11.0 U 

11.0 U 

I 
uglkg 

50000 

500000 

100000 

500000 

50000 

100000 

100000 

100000 

50000 

100000 

'JglkLl 

1000 

50000 

1000 

100000 

1000 

1000 

500000 

u g h  

900 

900 

49000 

9000 

10000000 

2300000 

2300000 

230000 

10000000 

1700000 

u g h  

79000 

1000000 

. 3000 

1000000 

49000 

4000 

1000000 

uglkg 

1 380 U 

I 380 U 

380 UJI. 

1 380 U I  
380 U 

380 U 

380 U 

380 . U 

380 U 

380 U 

380 U 

380 U 

I Uglkg 

( 12.0 U 

12.0 U 

1 12.0 U 

I 12.0 UJ 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

u g l h  

390 U 

390 U 

150 UJ 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 
390 U 

390 U 

390 U 

Wlkg , 

12.0 U 

12.0 U 

12.0 U 

12.0 UJ 

12.0 U 

12.0 J 

12.0 U 

12.0 U 

I 

1 
u g h  

4000 

4000 

210000 

40000 

10000000 

10000000 

10000000 

4200000 

10000000 

10000000 

uglkg 

1000000 

1000000 

13000 

1000000 

210000 

6000 

1000000 

12.0 U 
12.0 U 

uglkg 

nla 

58.0 UJ 

36000 E 

uglkg 

nla 

5800 U 

52000 E 

uglkg 

nla 

23000 

410000 

uglkg 

3000 

54000 

1000000 

@kg 

12000 

1000 

I0000 

uglkg 

50000 



SAMPLE NUMBER: 16SB01-06 

LOCATION: 16SB01 

DATA SOURCE: 1995 RI 

SAMPLE DATE: 07109195 

PESTICIDES uglkg 

aldrin 

alpha-BHC 

alpha-chlordane 

dieldrin 

11 endosulfan I I nla 
- 

endosulfan I1 nla 

endrin nla 

endrin aldehyde nla 

garnrna-BHC (Lindane) nla 

garnrna-chlordane 

TABLE BSc 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

2.0 Ul nla I ' nla I nla I nla 

2.0 U nla nla nla nla 

2.0 U nla nla nla nla 

4.0 U nla nla nla nla 

2.0 U 1 nla I nla I nla I nla 

4.0 Ll 1 nla I nla I nla I nla 

4.0 U nla nla nla nla 

4.0 U nla nla nla nla 

2.0 U nla nla nla nla 

2.0 U l  nla I nla ' I nla I nla 

2.0 U nla nla nla nla 

2.0 U nla nla nla nla 

ARARS IL TBCs 

DRAFT 

Page 3 of 19 

NJDEP Soil 

Groundwater 

Cleanup Criteria II 



TABLE 6-6~ 

Oaoy 
DRAFT 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 
1. Page 4 of 19 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER 16SBO4-10 16SBO5-06 16SBO5-06 16SBO6-02 16SBO6-06 16SBO7-04 ARARS 6 TBCs 

LOCATION: 168804 168805 16SBO5 16SBO6 168806 16SBO7 
NJDEP Soil NJDEP Soil NJDEP Soil 

Residential Non-Residential Impact to 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact Direct Contact Groundwaler 

SAMPLE DATE: 07/09/95 07109195 07109195 07m9i95 07/09195 07106195 Cleanup Criteria Cleanup Criteria Cleanup Crileria 

INORGANICS mgfkg I mQW I mhl I wlm I mglh mdh mgh mah I 
mdho 

aluminum 2460 1730 3470 1240 1310 3990 
arsenic 

I 
9.3 6.5 

II 
20.3 E 2.6 1.7 

I 
7.2 20.0 20.0 

barium 1.3 1.9 2.7 5.4 4.1 4.4 700 47000 
beryllium I 

0.17 0.061 0.34 0.11 0.10 0.46 
1-t--- 1 .oo 1.00 

cadmium 
I 

1.0 0.61 1.3 E 0.26 0.31 0.086 u 1 .oo 100 
calcium 113 410 261 129 102 226 

I 
chromium, total 103 66.3 156 .16.3 12.5 94.7 500 

cobalt I 0.72 U 0.22 0.36 0.70 U 0.69 U 0.66 u - 

wwr 1.4 2.1 283 3.0 2.6 3.0 1 600 600 

SD 
I 

iron 12300 11000 17600 3340 2600 13500 
8 lead I 2.7 3.1 4.0 7.6 J 6.6 J 5.5 400 600 

magnesium 264 - 162 466 64.7 67.2 636 

manganese 
1 

0.69 U 3.2 
. 

0.62 2.1 4.6 2.6 

mercury 
I 

0.0071 J 0.0051 0.0023 U 0.045 J 0.033 J 0.041 J 14.0 270 

nickel 1.1 U 0.60 1.3 1.0 U 1.0 U 2.1 250 2400 

polassium 966 516 1470 147 160 1720 J - 

selenium I 1.1 U 1.0 J 1.0 U 1.0 U 1.0 U 1.0 U 63.0 3100 

silver 0.50 U 0.21 U 0.22 U 0.49 U 0.46 U 0.46 U 110 4100 

sodium 1 32.3 13.6 U 26.2 25.6 23.9 26.6 

SEMIVOIATILES uglkg WW uglkg @kg wlkg uglkg wlkg wlkg wlkg 

P-methylnaphlhalene 220000 36000 140000 390 U 380 U 380 U 

acenaphfhene 11000 J 2200 J 8900 J 390 u 380 u 380 u 3400000 10000000 100000 

anthracene 3900 J 11000 U 2700 J 390 U 380 u 380 u 10000000 10000000 100000 

benzo(a)anthracene 12000 u 11000 u 11000 U 390 U 360 U 360 U 900 4000 500000 

benzo(a)pyrene 12000 u 11000 u llOO0 U 390 U 360 U 360 U 660 660 100000 
I 



TABLE 84c  
DRAFT 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 
Page 5 of 19 

Sb 
3 

16SBO7-04 

16SB07 

1995 R' 

07/08195 

uglkg 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

udkg  

11.0 U 

11.0 UJ 

11.0 U 

11.0 U 

11.0 U 

7.0 J 

6.0 J 

11.0 U 

11.0 U 

11.0 U 

uglkg 

nla 

nla 

nla 

37.0 U 

NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS 8 TBCS 

NJDEP Soil 
Impact to 

Groundwater 
Cleanup Criteria 

uglkg 

50000 

500000 

I00000 

NJDEP Soil 
Residential 

Direct Contact 
Cleanup Criteria 

uglkg 

900 

900 

49000 

16SB06-02 

16S806 

1995 RI 

07/09/95 

uglkg 

390 U 

390 U 

390 UJ 

16SB05-08 

16SB05 

1995 Ill 

07/09/95 

uglkg 

11000 U 

11000 U 

11000 UJ 
pp 

NJDEP Soil 
Non-Residential 

Direct Cantact 
Cleanup Criteria 

uglkg 

4000 

4000 

21 0000 

16SBO6-06 

165806 

1995 R1 

07/09/95 

uglkg 

380 U 

380 U 

380 -- UJ 

16SBO5-06 

16SB05 

1995 I?\ 

07/09/95 

Uglkg 

11000 U 

11000 U 

11000 UJ 

r 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMlVOLATlLES 

benzo(b)fluoranthene 

benzo(k)fluoranthene 

bis(2-ethy1hexyl)phthalate 

9000 

10000000 

2300000 

2300000 

230000 

10000000 ' 

1700000 

uglkg 

79000 

1000000 

3000 

1000000 

49000 

4000 

1000000 

23000 

41 0000 

uglkg 

3000 

2000 

2000 

490 

16SB04-10 

l6SB04 

1995 RI 

07/09/95 

Uglkf3 

12000 U 

12000 U 

12000 U 

11000 U 

1300 J 

11000 U 

11000 U 

3300 J 

8000 J 

6400 J 

11000 U 

11000 U 

u@kg 

11.0 U 

5.0 J 

11.0 U 

11.0 UJ 

24.0 

11.0 J 

11.0 U 

11.0 U 

11.0 U 

70.0 

Uglkg 

nla 

nla 

nla 

37.0 U 

chrysene 

dibenzofuran 

diethylphthalate 

fluoranthene 

- 
fluorene 

naphthalene . 
phenanthrene 

phenol 

pyrene 
- - 

VOLATILES 

1,2dichloroethene (total) 

2-butanone 

benzene 

carbon disulfide 

elhylbenzene 
melhylene chloride 

tetrachloroethene 

toluene 

trichloroethene 

xylene (total) 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1254 

11000 U 

5400 J 

11000 U 

11000. U 
13000 

40000 

26000 

11000 U 

1400 J 

u g h  

1400 U 

1400 U 

1400 U 

1400 U 

4100 

1400 U 

1400 U 

190 J 

1400 U 

9600 

Wlk9 

nla 

nla 

nla 

38.0 U 

40000 
pp 

10000000 

10000000 

10000000 

4200000 

10000000 

10000000 

uglkg 

1000000 

1000000 

13000 

1000000 

21 0000 

6000 

1000000 

54000 

1000000 

uglkg 

12000 

9000 

9000 

2000 

12000 U 

7800 J 

12000 . U 

12000 U 

18000 , 

60000 

31000 - 
12000 U 

2800 J 

uglkg 

1500 U 

1500 U 

1300 E J 

1500 U 

16000 

1500 U 

1500 U 

770 J 

1500 U 

92000 E 

uglk9 

nla 

nla 

nla 

39.0 U 

500000 

50000 

100000 

100000 

100000 

50000 

100000 

uglkg 

1000 

50000 

1000 

100000 

1000 

1000 

500000 

1000 

10000 

uglkg 

50000 

50000 

500000 

50000 

56.0 J 

390 U 

390 U 

49.0 J 
390 U 

390 U 

50.0 J 

390 U 

390 U 

Wlk9 

12.0 U 

12.0 U 

12.0 U 

12.0 u 
12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

u g h  

nla 

nla 

nla 

39.0 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

uglkg 

11.0 U 

11.0 U 

11.0 U 

11.0' U 

11.0 u 
11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

uglkg 

n/a 

nla 

nla 

38.0 U 



1, 
TABLE 86c 

0 ~ 0 5 h 7  
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO A ~ R S  AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 

DATA SOURCE: 

I SAMPLE NUMBER: I 16SB04-10 168805-06 16SBO5-08 16SBO6-02 168806-06 16SBO7-04 

SAMPLE DATE: 

PESTICIDES 

11 endrin aldehvde I nla I nla I . nla I nla I nla I nla 

aldrin 

alpha-BHC 

alpha-chlordane 

dieldrin 

endosulfan I 

endosulfan fl 

endrin 

07rn91~5 

uglkg 

DRAFT 

Page 6 of 19 

n/a 

nla 

nla 

nla 

nla 

nla 

nle 

b 
w ,  

; 

ARARS 8 TBCs 

07/09/95 

uglkg 

Cleanup Criterh \ C\eaup Criteria \ CChanu~ Ciiteiia 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

gamma-BHC (Lindane) 

gamma-chlordane 

heptachlor 

heptachlor epoxide 

I 
42.0 I teo 1 50000 

07109195 

u g m  

07109195 07109195 07108195 

Wlkg I uglkg I uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla' 

nla 

nla nla nla nla nla 

nla nla nla nla nla 

nla nla nla nla nla 

nla nla nla . nla nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 



TABLE 84c  

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 7 of 19 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium, total 

magnesium 

aluminum 4110 914 2130 1680 4180 

16SB11-09 

16SB11 

'995 R' 

07/08/95 

m g h  

ARARS 8 TBCS 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

SEMIVOLATILES 

2-methylnaphthalene 
acenaphthene 

anthracene 

benzo(a)anthracene 

benzo(a)pyrene 

16SB10-00 

16SB10 

1995 RI 

07/08/95 

mglkg 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

NJDEP Soil 

Impact to 

Groundwaler 
Cleanup Criteria 

mglkg 

NJDEP Soil 

Residential 

Direct Conkxt 
Cleanup Criteria 

mglkg 

16SB10-04 

16SB10 

1995 R\ 

07/08/95 

mglkg 

16SBO9-00 

16SB09 

1995 RI 

07/09/95 

m3lkg 

16SB08-06 

16SB08 

1995 RI 

07/08/95 

mglkg 

NJDEP Soil 

Non-Residential 

Direct Contact 
Cleanup Criteria 

mglkg 

I .o U 

0.50 U 

f 8.3 

0.85 U 

79.1 

4.2 J 

uglkg 

390 U 

390 U 

390 U 

390 U 

390 U 

16SBO9-06 

16SB09 

1995 Ill 
07/09/95 

mglkg 

1.0 U 

0.47 U 

23.1 

0.81 U 

5.5 

2.9 J 

uglkg 

2600 

370 U 
370 U 

370 U 

370 U 

1.1 U 

0.51 U 

25.6 

J 1.4 

31.4 

J 1.8 

uglkg 

400 U 

400 U 
400 U 

400 U 

400 U 

1.0 U 

0.48 U 

21.1 

0.82 U 

17.1 

12.2 J 

uglkg 

5800 J 

11000 U 
11000 U 

11000 U 

11000 U 

63.0 

110 

2.00 

370 

1500 

uglkg 

3400000 
10000000 

I 

1.0 U 

0.47 U 

20.0 

0.80 U 

26.8 

2.9 J 

uglkf3 

370 U 

370 U 
379 U 

I 

1.0 U 

049 U 

27.9 

0.85 U 

59.9 

8.3 J 

uglkg 

390 U 

390 U 
390 U 

370 U 

370 U 

3100 

4100 

2.00 

7100 

1500 

ug/kg 

10000000 
10000000 - 

390 

390 I 

uglkg 

100000 
100000 



02mlv 
c 

TABLE 8-k 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 
DRAFT 

Page 0ofl9 

u!iVkg 

50000 

500000 

NW!3 EARLE, COLTS NECK, NEW JERSEY 

DATA SOURCE: 

Non-Residential 

Direct Contact Direct Contact Groundwaler 

50000 

100000 

100000 

100000 

r 
0 

Wkg 

100000 

1000 

1000 

500000 

lrichloroethene 12.0 U 56.0 U 12.0 U 57.0 U 11.0 U 12.0 U 23000 54000 1000 

xylene (total) 12.0 U 96.0 12.0 U 11.0 J 11.0 U 12.0 u 410000 1000000 10000 

PESTICIDES Wkg w’kg Wkg Wkg Wkg Wkg Wkg Wkg uglkg 
4,4’-DDD n/a 3.7 U n/a 3.7 u n/a n/a 3000 12000 50000 

4,4’-DDE n/a 3.7 U n/a 8.5 R nla n/a 2000 9000 50000 

4.4’~DDT n/a 6.0 n/a 3.7 u n/a n/a 2000 9000 500000 

It 

.I. -- 
I I I I I 1 I, I 

Aroclor-1254 39.0 Ul 37.0 U 10.0 J 37.0 U 37.0 UI 39.0 U 490 2000 



11 SAMPLE NUMBER: 

11 LOCATION: 

11 DATA SOURCE: 

(1 SAMPLE DATE: 

11 aldrin 

11 alpha-chlordane 

1) endrin 

I[ heptachlor 

I( heptachlor epoxide 

TABLE 8-6c 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 9 of 19 

16SBO8-06 I 16SBO9-00 I 16SBO9-06 I 16SBlO-00 I 16SBlO-04 1 165811-09 11 ARARS L TBCS 

07/08/95 1 07/09/95 1 07/09/95 1 07108195 1 07108195 1 07/08195 11 Cleanup Criteria ( Cleanup Criteria ( Cleanup Criteria 

I I I I I I I 

nla I 1.9 u [ nla I 0.26 R( nla I nla I I 
nla 

nla 

nla 

nla 

nla 

nla 
nla 

nla 

nla 

nla 

1.9 U 

3.7 U 

1.9 U 

3.7 U 

3.7 U 

3.7 U 

0.088 R 

1.9 U 

1.9 U 

1.9 U 

nla 

n/a 

nla 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

1.9 U 

' 0.77 R 

9.9 

41.0 

3.7 U 

25.0 R 

0.40 R 

0.91 .R 

1.9 U 

7.8 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

42.0 

340000 

340000 

I7000 

520 . 

150 

180 

6200000 

6200000 

310000 

2200 

650 

50000 

50000 

50000 

50000 

50000 

50000 



TABLE 98c 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 16SB12-02 16SB12-08 16SBl3-02 16SB13-06 16SB14-04 16SB15-06 

LOCATION: I 16SB12 1 165812 1 16SB13 I l6SBl3 I 16SB14 I 16SBl5 

DATA SOURCE: I 1995RI 1 1995R1 1 1995RI I 1995RI 1 199511 1 1995RI 

SAMPLE DATE: 07/09/95 07/09/95 07109195 07/09/95 07/08/95 07/08/95 

INORGANICS mglkg mglkg mdkg mglkg m m  mglk~  
aluminum 1780 1730 1810 1430 3600 3170 

arsenic 1.2 1.9 1.5 2.1 5.5 9 9 

barium 6.6 3.3 5.5 4.9 4.9 2.6 

beryllium 0.039 0.15 0.14 0.14 0 22 0.31 

cadmlum 0.19 0.42 0.31 0.43 0 087 U 0 086 1 

calcium 439 784 216 550 4 28 154 

chromium, total 4 1 55.3 4.9 .326 58.9 105 

cobalt , 0.40 , 0.14 U, 0.63 U, 0.67 U, 069 U, 068 1 

copper 3.0 1.5 4.2 3.4 . 2.5 2.8 

iron 1890 5620 3210 4430 10200 13900 

lead 9.1 3.6 8.2 J 6.9 J 5.3 3.7 

magnesium 175 - 364 162 254 253 397 

DRAFT 

Page 1Oof 19 

ARARS 8 TBCs 

NJDEP Soil 

Impact to 
Groundwater 

Cleanup Criteria 



TABLE 84c 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
Page 11 of19 

LOCATION: 16SB12 16SB12 165613 16SB13 16SB14 16SB15 
NJDEP Soil NJDEP Soil 
Residential Non-Residential 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact Direct Contact 

SAMPLE DATE: 07/09/95 07/09/95 07/09/95 07/09/95 07/08/95 07/08/95 Cleanup Criteria Cleanup Criteria 

SEMlVOLATlLES uglkg uglkg uglktl Wlkg  uglkg W k g  Wlkg ug/kg 

benzo(b)fluoranthene 38.0 J 380 U 350 U 40.0 J 380 U 370 U 900 4000 

benzo(k)fluoranthene 46.0 J 380 U 350 U 39.0 J 380 U 370 U 900 4000 

bls(2-ethy1hexyl)phthalate 67.0 J 110 J 350 UJ 370 U 380 U 370 U 49000 210000 

chrysene 55.0 J 380 U 350 U 57.0 J 380 U 370 U 9000 40000 
dibenzofuran 350 U 380 U 350 U 370 U 380 U 370 U 

diethylphthalate 350 . U 380 U 350 U 370 U 73.0 J 370 U 10000000 10000000 

fluoranthene 110 J 380 U 354 U 140 J 380 U 370 U 2300000 10000000 

fluorene 350 U 610 350 U 320 J 380 U 370 U 2300000 10000000 

naphthalene . 350 U 810 350 U 290 J 380 U 370 U 230000 4200000 

phenanthrene 65.0 - J 1000 350 U 600 380 U 370 U 
0, 
A phenol 350 U 380 U 350 U 370 U 380 U 370 U 10000000 ' 10000000 
0 

pyrene 86.0 J 120 J 350 U 110 J 380 U 370 U 1700000 10000000 

VOLATILES Wlkg UglkQ uglkg u g m  uglkg uglkg uglkg uglkg 

1,2-dichloroethene (total) 11.0 U 11.0 U 10.0 U 11.0 U 96.0 11.0 U 79000 1000000 

2-butanone 11.0 U 11.0 U 10.0 U 11.0 U 11.0 UJ 8.0 J 1000000 1000000 

benzene 11.0 U 11.0 U 10.0 U 11.0 U 11.0 U 11.0 U 3000 13000 

carbon disulfide 11.0 UJ 11.0 UJ 10.0 UJ 11.0 UJ 11.0 U 11.0 U 

I I ,o U 11.0 U 10.0 U 11.0 U 11.0 U 11.0 U 1000000 1000000 
ethylbenzene 

11.0 J 11.0 J 10.0 U 11.0 U 11.0 U 2.0 J 49000 2 10000 methylene chloride 

tetrachloroelhene 11.0 U 11.0 U 10.0 U 11.0 U 11.0 U 11.0 U 4000 6000 

toluene 11.0 U 11.0 U 10.0 U 11.0 U 11.0 U U 1000000 1000000 11.0 

trichloroethene 11.0 U 11.0 U 10.0 U 11.0 U 3 0 J 11.0 U 23000 54000 

xylene (total) 11.0 u 11.0 U 10.0 U 11.0 U 11.0 U 11.0 U 410000 1000000 

uglkg w lkg  uglkg uglkg ugm u g M  u g m  u n w  PESTICIDES 
3.5 U 3.7 U 26.0 nla 3000 12000 

4,4'-DDD 2.1 NJ n/a 
11.0 nla 5.6 7.9 1.8 J nla 2000 9000 

4,4'-ODE 
nla 6.3 20.0 8.2 nla 2000 9000 

4,4'-DOT 16.0 

35.0 U 37.0 U 35.0 U 37.0 U 38.0 U 37.0 U 490 2000 

Impact to 

Groundwater 

Cleanup Criteria 



$ 1  
T ABLE 8-6c 

02/0!h 
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE 07109195 07109195 07/09/95 07109195 07108195 1 07108195 

PESTICIDES Wlk9 uglkg uglk9 uglkg uglk9 Wlkg 

aldrin 1.8 U nla 1.8 U 1.9 U 2.0 U nla 

alpha-BHC 0.032 R n/a 1.8 U 1.9 U 2.0 U nla 

alpha-chlordane 3.7 nla 1.8 U 1.9 U 2.0 U nla 

dieldrin 3.6 n/a 2.9 J 3.7 U 3.8 U nla 

endosulfan 1 1.8 U nla 1.8 U 1.9 U 

endosulfan 11 3.5 U nla 3.5 U - 3.7 U 

endrin 3.5 U nla 3.5 U 3.7 U 

endrin aldehyde 3.5 U nla 3.5 U 3.7 U 

gamma-BHC (Llndane) 1.8 U nla 1.8 U 0.23 R 

gamma-chlordane 3.3 n/a 1.1 J 1.1 J 

heptachlor 0.27 - J n/a 1.8 U 1.9 U 

heptachlor epoxlde 1.8 U nla 1.8 U 1.9 !- - 

2.0 nla 

3.8 nla 

nla 

0.39 nla 

DRAFT 

Page 12of 19 

ARARS 8 TBCs 

NJDEP Soil NJDEP Soil NJDEP Soil 

Residential Non-Residential Impact to 

Oired Contact 1 Direct Contact ( Groundwaler 

Cleanup Criteria Cleanup Criteria Cleanup Cliteria 

uglkg uglkg uglkg 

40.0 170 50000 



OZlOll97 
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCI - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 16SB16-08 16SBl6-06-DUP 16SB17-04 16SB17-04-DUP 16SB17-06 16SB18-02 

LOCATION: I l6SB16 I 16SB16 1 l6SBl7 1 l6SBl7 1 16SB17 1 l6SBl8 

DATA SOURCE: 1 1995 RI ( 1995 RI ( 1995 RI 1 1995 RI 1 1995 RI ( 1995 RI 

SAMPLE DATE: 

INORGANICS 

aluminum 

arsenic 

barium 

beryllium 

cadmium 

calcium 

DRAFT 

Page 13of 19 

chromium, total 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 
thallium 

vanadium 

zinc 

SEMlVOLATlLES 

 methyln naphthalene 

acenaphthene 

anlhracene 

benzo(a)anthracene 

benzo(a)pyrene 

ARARS 8 TBCs 

07108195 

W l k 9  

2630 

4.5 

2.0 

0.32 

0.085 U 

283 

NJDEP Soil 
Residential 

Direct Contact 

Cleanup Criteria 

mglkg 

78.4 

0.67 U 

1.5 

9040 . 
2.1 

437 

1 .O 

0.0073 UJ 

1.0 U 

1310 J 

1 .O U 

0.47 U 

25.9 
0.81 U 

48.1 

5.9 J 

uglkg 

370 U 

370 U 

370 U 

370 U 

370 U 

NJDEP Soil 

Non-Residential 

Direct Contact 
07108195 

w l k g  

2540 

5.2 

2.0 

0.26 

0.086 U 

353 

Cleanup Criteria 

mglkg 

79.4 

0.68 U 

1.7 

8530 

2.2 

365 

1.2 

0.0074 J 

1.0 U 

970 

1.0 U 

0.48 U 

26.1 
0.82 U 

48.9 

2.7 J 

w l k g  

380 U 

380 U 

380 U 

380 U 

380 U 

NJDEP Soil 

Impact to 

Groundwater 

Cleanup Criteria 

m9lk9 

07108195 

W l k 9  

3360 

4.4 

4.2 

0.30 

0.10 

218 

I I 

660 1 660 ( 100000 

71.1 

0.68 U 

2.2 

9830 

3.4 

37 1 

8.4 

0.032 J 

1.5 

1140 J 

f.0 U 

0.47 U 

27.7 

0.81 U 

43.4 

6.6 J 

W k g  

6600 J 

11000 U 

11000 U 

11000 U 

I t000 U 

07108195 

mglkg 

3700 

4.2 

4.5 

0.35 

0.085 U 

179 

65.5 

0.67 U 

2.1 

9790 

3.4 

486 

8.2 

0.028 J 

1.5 

1510 J 

1.0 U 

u 0.47 

27.5 

0.81 U 

39.9 

9.3 J 

w l k g  

8800 

370 U 
400 

370 U 

370 U 

07108195 

mglkg 

3670 

10.2 

1.4 

0.61 

0.090 U 

122 

07108195 

W l k g  

1460 

1.2 

6.0 

0.11 

0.083 1 

62.6 

115 

0.71 U 

1.4 

15700 

2.6 

727 

2.2 

0.0088 J 

1.9 

2530 J 

1.0 u 
0.49 u 

22.1 

0.85 U 

63.6 

3.8 J 

w l k g  

74000 

3000 J 

1600 J 

12000 U 

12000 U 

6.8 

0.75 

2.6 

2860 

7.1 

52.4 

5.5 

0.011 

3.3 

141 

1.0 1 

0.46 I 

22.4 

0.78 1 

5.7 

5.2 

W k g  

11000 I 

1300 

I1000 1 

I1000 U 

11000 U 





TABLE 8 - 6 ~  
02/0!W7 DRAFT 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 Page 15of 19 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 16SB16-06 16SB16-06-DUP 16SB17-04 16S817-04-DUP I6SB17-06 I6SBI8-02 ARARS 8 TBCs 

LOCATION: 16SB16 16SB16 16SBl7 16SB17 168817 16SB18 NJDEP Soil NJDEP Soil NJDEP Soil 
Residential Non-Residential Impact to 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Direct Contact Direct Contact Groundwaler 
SAMPLE DATE: 07/08/95 07108195 07/08/95 07108195 07/08/95 07/08/95 Cleanup Criteria Cleanup Criteria Cleanup Criteria 

PESTICIDES Wlkg u d k g  Wlkg  u d k g  W/kg Wlkg uglkg Wlkg u g k l  

aldrin nla nla nla nla nla 1.8 U 40.0 170 50000 

alpha-BHC nla nla nla nla nla 0.20 R 

Q, 

5 



TABLE 8-6c 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 16SB18-06 16SBl9-06 16SB19-08 16SB20-02 16SB20-06 . - - 
LOCATION: 16SB18 16SB19 168819 16SB20 168820 - - -  NJDEP Soil 

Residential 
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI Dired Contact 
SAMPLE DATE: 07/08/95 07/08/95 07/08/95 07/08/95 07/08/95 Cleanup Criteria 

INORGANICS m u m  mglkg mdkg m m  mghg mglkg 
aluminum 3000 3280 2700 3280 3800 
arsenic 3.0 7.8 10.4 2.9 8.2 20.0 
barium 2.8 3.3 1.7 2.9 3.0 700 
beryllium 0.19 0.52 0.35 0.16 0.53 1 .OO 

cadmium 0.082 U 0.086 0.091 U 0.084 U 0.090 U 1 .OO 

calcium 113 318 573 157 172 

I 

nickel 1.2 I .4 1.1 U 1.1 1.9 250 

DRAFT 

Page 160119 

potassium 

selenium 

silver 

sodium 

thallium 
vanadium 

zinc . 
SEMIVOLATILES 
2-methylnaphthalene 

acenaphthene 

anthracene 

benzo(a)anthracene 

595 

0.94 U 

0.45 U 

20.1 

0.77 U 

29.0 

3.5 J 

UQlkg 

29000 

2000 J 

11000 U 

11000 U 

2310 J 

1.0 U 

0.48 U 

230 

0.82 U 

67.4 

2.2 J 

WlkQ 

78000 

3500 J 

1400 J 

11000 U 

1310 J 

1.1 U 

0.50 U 

292 

0.86 U 

59.6 

3 8  J 

Wlkg 

130000 

4800 J 

1600 J 

12000 U 

361 

1.0 U 

0.46 U 

20.7 

0.79 U 

29.6 

3.3 J 

uglkg 

28000 

1900 J 

11000 U 

11000 U 

2060 J 

1.0 U 

0.50 U 

30.0 ' 

0.85 U 

69.6 

2 6  J 

uglkg 

7700 

390 U 

390 U 

390 U 

63.0 

110 

2 00 

370 

1500 

W k g  

3400000 

10000000 

900 



TABLE 8-6c 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page l 7 0 f  19 

. 

E 
(0 

, 

r 
SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

benzo(b)fluoranthene 

benzo(k)fluoranthene 

bis(2-ethylhexy1)phthalate 

chrysene 

dibenzofuran 

diethylphthalate 

fluoranthene 

fluorene 

naphthalene , 

phenanthrene 

phenol 

pyrene 

VOLATILES 

1,2dichloroethene (total) 

2-butanone 

benzene 

carbon disullide 

ethylbenzene 

methylene chloride 

tetrachloroethene 

toluene 

trichloroethene 

xylene (total) 

PESTICIDES 

4,4'-DDD 
4,4'-DOE 

4,4'-DDT 

16SB18-06 

16SB18 

1995 RI 

07/08/95 

uglkg 

1 1000 U 

11000 U 

11000 UJ 

I1000 U 

2000 J 

1 1000 U 

11000 U 

4000 J 

3000 J 

5500 - J 

I1000 U 

11 000 U 

Wlkg 

54.0 U 

54.0 U 

54.0 U 

54.0 U 

120 

6.0 J 

17.0 J 

54.0 U 

54.0 U 

120 

uglkg 

3.6 U 
U 3.6 

9.9 

Aroclor-1254 36.0 U 

16SB19-06 

16SB19 

1995 RI 

07/08/95 

u d k g  

11000 U 

I1000 U 

11000 UJ 

11000 U 

3500 J 

11000 U 

11000 U 

7600 J 

21000 

13000 

11000 U 

11000 U 

u d k g  

1400 U 

1400 U 

1400 U 

1400 U 

5400 

1400 U 

1400 U 
1400 U 

1400 U 

5700 

uglkg 

nla 
nla 

nla 

37.0 U 

NJDEP Soil 

Residential 
Direct Contact 

Cleanup Criteria 

u g h  

900 

900 

49000 

9000 

10000000 

2300000 

2300000 

230000 

10000000 ' 

1700000 

Wlkg 

79000 

1000000 

3000 

1000000 

49000 

4000 

1000000 

23000 

410000 

W k g  

3000 

2000 

2000 

16SB19-08 

16SB19 

1995 RI 

07/08/95 

uglkg 

12000 U 

12000 U 

12000 UJ 

12000 U 

3900 J 

12000 U 

12000, U 

9100 J 

30000 

16000 

12000 U 

12000 U 

Wlkg  

1500 U 

1500 U 

330 J 

1500 U 
10000 

1500 U 

1500 U 
260 J 

1500 U 

47000 E 

Wlkg  

nla 

nla 

nla 

39.0 U I 490 

ARARS & TBCS 

NJDEP Soil 
Non-Residential 

Direct Contact 

Cleanup Criteria 

uglkg 

4000 

4000 

210000 

40000 

10000000 

10000000 

10000000 

4200000 

10000000 

10000000 

uglkg 

1000000 

1000000 

13000 

1000000 

2 10000 

6000 

1000000 

54000 

1000000 

W k g  

12000 

9000 

9000 

16SB20-02 

16SB20 

1995 RI 

07/08/95 

uglkg 

11000 U 

11000 U 

11000 UJ 

I1000 U 

11000 U 

11000 U 

11000 U 

2500 J 

5000 J 

4900 J 

I1000 U 

I1000 ' U 

'Jam 
11.0 U 

11.0 UJ 

11.0 U 

11.0 U 

150 

3.0 J 

11.0 U 

11.0 U 

11.0 U 

540 

u g l b  

nla 

n/a 

nla 

NJDEP Soil 
Impact to 

Groundwater 

Cleanup Criteria 

Wlkg 

50000 

500000 

100000 

500000 

50000 

100000 

100000 

100000 

50000 

100000 

uglkg 

1000 

50000 

1000 

100000 

1000 

1000 

500000 

1000 

10000 

uglkg 

50000 

50000 

500000 

37.0 U 2000 39.0 U 

16SB20-06 

16SB20 

1995 RI 

07/08/95 

ug/kg 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

82.0 J 

390 U 

1200 

1400 

390 U 

98.0 J 

uglkg 

12.0 U 

12.0 U J 

12.0 U 

12.0. U 

57.0 

5.0 J 

9.0 J 

12.0 U 

12.0 U 

310 

uglkg 

nla 

nla 

nla 

50000 

- - -  
- - - 



TABLE 86c 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 
DRAFT 

Page 18of 19 

NWS EARLE, COLTS NECK, NEW JERSEY 

0 

- - - 
- - - 

ARARS 8 TBCS 16SB20-06 

16SB20 

1995 RI 

07108195 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

16SB20-02 

16SB20 

1995 RI 

o?m8195 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

NJDEP So11 
Impact to 

Groundwater 

Cleanup Ctiietia 

uglkg 

50000 

50000 

50000 

50000 

50000 

NJDEP So11 
Residentla1 

Direct Contact 

Cleanup Criteria 

uglkg 

40 0 

42 0 

340000 

340000 

17000 

endrin aldehyde 

gamma-BHC (Llndane) 

gammachlordane 
' 

heptachlor 

heptachlor epoxide 

16SB19-08 

16SB19 

1995 RI 

07/08/95 

u g h  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

NJDEP Sod 
Non-Res~dent~al 

Direct Contact 

Cleanup Cti\eria 

uglkg 

170 

180 

6200000 

6200000 

31 0000 

nla 

nla 

nla 

nla 

nla 

3.6 U 

0.57 R 

1.9 U 

1 9  U 

0.49 J 

16SBl9-06 

16SB19 

1995 RI 

07108195 

Ugkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

PESTICIDES 

aldrin 

alpha-BHC 

alphachlordane 

dieldrin 

endosulfan I 

endosulfan 11 

endrin 

16SB18-06 

16SB18 

1995 RI 

07108195 

ugm3 

0.16 R 

0 29 R 

1.9 U 

3.6 U 

0092 R 

3.6 U 

3.6 U 

' nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla ‘ 

nla 

nla 

nla 

nla 

nla 

520 

150 

2200 

650 

50000 

50000 



TABLE 8-6c 
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 19 of 19 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample.' 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 



TABLE 86d 

COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCa - SITE 18 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: I 16SBOl . I 16SB02 I 16SB03 I 16SB03 I 16SBOl 

SAMPLE NUMBER: 16SBO1-06 16SBO2-04 16SB03-02 

DATA SOURCE: 1 1995 Rl 1 1995 Rl 1 1995 RI 1 1995 R1 1 1995 RI 

16SBO3-06 

DRAFT 

Page 1 of 8 

16SB04-08 

SAMPLE DATE: 

MISCELLANEOUS 

moisture % 

PH 

petroleum hydrocarbons mglkg 

ARARS 8 TBCs 

07109195 

13.7 

8.2 

110 

07109195 

16.8 

6.1 

20.0 U 

07109195 

9.1 

5.6 

50.0 

07109195 

14.6 

5.9 

15.0 J 

07109195 

13 6 

5.0 

18000 E 



TABLE Bad 

COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page Zof 8 

168806-02 

168806 

1995 RI 

07/09/95 

14.7 

5.4 

700 

16SBO5-08 

168805 

1995 RI 

07/09/95 

13.2 

5.8 

7600 

16SBO5-06 

16SB05 

1995 RI 

07/09/95 

11.5 

6.3 

1 800 

16SBO4-10 

16SB04 

1995 RI 

07/09/95 

16.2 

4.9 

33000 E 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

moisture X 

PH 
petroleum hydrocarbons mglkg 

ARARS 8 TBCs 16SB04-08-DUP 

16SB04 

1995 RI 

07/09/95 

14.2 

4.9 

17000 E 

NJDEP Soil 

Residential 

Direct Contact 

Cleanup Criteria 

10000 @ 

NJDEP Soil 

Non-Residential 

Direct Contact 

Cleanup Criteria 

10000 @ 

NJDEP Soil 

Impact lo 

Groundwater 

Cleanup Criteria 



1 ABLE 84d 

COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 

DRAFT 

Page 3of 8 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE DATE: I 07 109195 07 10819s 01 108~5  07 109195 07109195 

MISCELLANEOUS I I I I 

16SBO9-06 

16SB09 

1995 RI 

ARARS 8 TBCs 

moisture K 

PH 
petroleum hydrocarbons mglkg 

168809-00 

16SB09 

1995 RI 

\ c\eanp cti\e~ia 1 Ueanup c!i\eia 
I I 

168808-06 

16SB08 

1995 RI 

NJDEP Soil 
Impact to 

Groundwater 

NJDEP Soil 
Residential 

Direct Contact 

thanup Chis 

13.3 

5.5 

70.0 

16SB07-04 

l6SB07 

1995 RI 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

NJDEP Soil 
Non-Residential 

Direct Contact 

165806-06 

16SB06 

1995 R\ 

11.7 

5.9 

20.0 U 

15.6 

5.6 

17.0 J 

10.8 

5.2 

1600 

18.4 

5.7 

40.0 10000 @ 10000 @ 



TABLE 8Sd 

COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 4of 8 

SAMPLE DATE: 

MISCELLANEOUS 

moisture % 

PH 
petroleum hydrocarbons mglkg 

16SB12-06 

16SB12 

1995 RI 

ARARS & TBCs 16SB12-02 

16SB12 

1995 RI 

07/08/95 

11.8 

5.4 

4900 

16SBll-09 

16SB1 I 

1995 RI 

NJDEP Soil 
Impact to 

Groundwaler 

NJDEP Soil 
Residential 

Dired Contact 

16SB10-04 

16SB10 

1995 RI 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

NJDEP Soil 
Non-Residential 

Direct Contact 

07/08/95 

10.3 

6.1 

320 

16SB10-00 

16SB10 

1995 RI 

07108195 

15.1 

7.4 

90.0 

07/09/95 

7.2 

7.0 

40.0 

07/09/95 

11.7 

7 5 

800 

Cleanup Criteria 

10000 @ 

Cleanup Criteria 

10000 @ 

Cleanup Criteria 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

moisture % 

petroleum hydrocarbons mglkg 

TABLE 86d 

COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

16SEl6-06 11 ARARS 8 TBCS 11 

1995 RI (1 Direcl Contact ( Direct Contact I Groundwater 11 

. - - - . - - - 
NJDEP Soil 
Impact to 

16SB16 NJDEP Soil 
Residential 

07lO0rJ5 

NJDEP Soil 
Non-Residential 

Cleanup Citeda Cleanup Ci\eda Cleanup Crileia I 



TABLE 8 6 d  
021051Q7 

COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs -SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 6of 8 

11 SAMPLE NUMBER: I 16SBl6-06-DUP I 16SB17-04 I 16SBl7-04-DUP 1 16SB17-06 1 165818-02 11 ARARS 8 TBCs 

II 
-. . . . . . - - . . - 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: I 1995 RI 1995 RI 1995 RI 1995 RI 

lgg5 R1 II Direct Contact Direct Contact Groundwater 

07/08/95 07/08/95 07/08/95 07/08/95 07/08/95 Cleanup Criteria Cleanup Criteria Cleanup Criteria 

I 16SB16 I 16SB17 I IBSBI I  I 16SB17 I 16SB18 NJDEP Soil 

Residential 

moisture % 

pH 
petroleum hydrocarbons mglkg 

NJDEP Soil 

Non-Residential 

12.0 

7.5 

22.0 J 

NJDEP Soil 

lrnoact to 

11.3 

5.5 

20.0 UJ 

11.1 

5.5 

1900 J 

15.1 

5.4 

3400 

I 

7.9 

5.3 

1700 10000 @ 10000 @ 



TABLE 8 4 d  

COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 168818 16SB19 16SB19 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 

SAMPLE DATE: 07108195 07108195 07108195 

MISCELLANEOUS 

moisture Y. 6.8 11.9 16.4 

PH 5.8 7.1 6.7 
petroleum hydrocarbons mglkg 2400 5400 5900 

DRAFT 

Page 70f 8 

16SB20-06 11 ARARS 8 TBCs 

l6SB2O 

1995 R1 

07108195 

NJDEP Soil 
Residential 

Direct Contact 

Cleanup Criteria 

NJDEP Soil 
Non-Residential 
Direct Contact 

NJDEP Soil 
Impact to 

Groundwater 

Cleanup Criteria Cleanup Criteria 



TABLE 8-6d 
COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 8 of 8 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value 

UR - 
J - 
R - 
N - 
E 

- Constituent was not analyzed for in this sample. ' 

Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

Positive result is considered rejected based on exceedance of data validation quality control criteria. 

Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- - No standard is available for this chemical in this classification. 

@ - Value is New Jersey guideline for maximum total concentration of all organic compounds in soil (including VOCs, SVOCs, and TPH). 



TABLE 8-69 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

antimony 

barium 

1) cadmium 
calcium 

11 magnesium 

11 potassium 

thallium 

vanadium 

SEMlVOLATlLES 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page l o f  3 

SELECTED ARARS 1 1  

Ecological 

Toxicity 

Threshold Values 



TABLE 8-68 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 
DRAFT 

Page 201 3 
NWS EARLE, COLTS NECK, NEW JERSEY 

SELECTED ARARS SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

Sediment 

Ecological 

Toxicity 

Threshold Values 

butylbenzylphthalate 

chrysene 

dibenz(a,h)anthracens 

dibenzofuran 

fluoranthene 

fluorene 

indeno(l.2,3-cd)pyrene 

naphthalene 

phenanthrene 

pyrene 

PESTICIDES 

alpha-BHC 

gamma-BHC (Lindane) 

gamma-chlordane 

methoxychlor 



TABLE 8-66 
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to  sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria. 

No Value - Constituent was not analyzed for in this sample. 
UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 
J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 
R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 
E - Result exceeds one or more of the selected ARARs. 
Footnotes to  sediment ecologlcal toxicity criteria: 

- - No standard is available for this chemical in this classification. 

B - Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediment-tp~ and Toxlc~b of In-Place Pollutants . . 
. Lewis Publishers, Inc. 

Ann Arbor. MI. 
F - Source: USEPA. 1994~. D r a f t n t  DIVIW~ Sediment Screeina y a k s  for Ha . . .  

zardous Waste Sites. 211 6/94 
Revision. 

L - Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Environmental Manaaement. 19:81-97. 

M - Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. .The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. P, National Oceanic and Atmospheric 
Administration, Seattle, WA. 

0 - Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PlBS 1962. 

P - Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 5401F-951038. 

Q - Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 

S - Sediment screening benchmark. Source: Suter, G. W., and J. 8. Mabrey. 1994. Joxicoloaical Benchm 
Contaminants of Concern for Fffects on Aquatic Blob 

, . arks for Screenina Potential 
. Oak Ridge National Laboratory, Oak Ridge, TN. 

T - Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contam i nated Sites Rehabilitation Policy. Gouvernement du 
Quebec. Ministere de L'Environment. Sainte-Foy. Quebec, Canada. In: R.L. Siegrist. 1989. mrnational Review of Ap~roaches for Establishinq 
Cleanup Goals for Hazardos Waste Contaminated l and. Institute for Georesearch and Pollution Research. Noway. 

W - Screening value for wet soil. Source: WII, M.E,, and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 



T ABLE B 5 f  

COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 2 

ARARS & TBCs 

Sediment 
Ecolog~cal 

Toxlc~ty 

Threshold Values 

- - -  

- - -  

- -. 

-.- 
16SD03 0711 1/95 

16SD03 

1995 RI 

0711 1195 

26 1 

6 9 

1400 J 

3200 J 

16SDO2-DUP 

165002 

1995 RI 

0711 1195 

33 5 

6 8 

900 J 

nla 

168002 0711 1/95 

168D02 

1995 RI 

0711 1195 

33.3 

6 8 

1300 J 

7600 J 

I6SDO1-DUP 

16SD01 

1995 RI 

0711 1/95 

28.2 

6.7 

1300 J 

n/a 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

moisture K 

PH 
petroleum hydrocarbons mglkg 

total organic carbon mglkg 
- 

I6SDO107111195 

16SDOl 

1995 RI 

0711 1/95 

25 5 

6 6 

1300 J 

2500 J 



TABLE 8-6f 
COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

u J 
- Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria 

No Value - Constituent was not analyzed for in this sample. 
UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 
J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria 
R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 
E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecological toxicity criteria: 

- No standard is available for this chemical in this classification. 

- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. S e d i m e n t s : s t r v  and Tox~clhr of In-Place p o l l u r n  . . 
. Lewis Publishers, Inc 

Ann Arbor, MI. 
- Source: USEPA. 1994c. Reaion IV Wa- DIVISIO~ Se-eeina Values for Hazardous Wast . . . 

e Sites 2116194 
Revision. 
- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Environmental Manaaeumi. 19:81-97. 

- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. 'The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the' National Status and Trends Program. NOAA T e c h n i c a l r a n d u r n  NOS OMA 52, National Oceanic and Atmospheric 
Administration, Seattle, WA. 
- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PIES 1962. 

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 5401F-951038. 

- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 
icolo~ical Benchmarks for Screen - Sediment screening benchmark, Source: . Suter, . G. W., and J. B. Mabrey. 1994. Jox ina Potential 

of Concern for W t s  on m c  Bda. Oak Ridge National Laboratory, Oak Ridge, TN. 

- Threshold for soils. Source: Direction des Substances ~an~eieuses.  1988. Cmkmioated Sites Rehabilitation Policy. Gouvernement du 
Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. lo: R.L. Siegrist. 1989. international Review of Appr~aches for Establishing 
C l e a n u D ~ o a l s r d o s  Waste ContafukEWhd. Institute for Georesearch and Pollution Research. Norway. 

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter, 1994, Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 



TABLE 85g 

COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs -SITE 18 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 16SS0107111195 16SS02 0711 1195 16SS03 0711 1/95 - - -  I - - -  I - - - 
LOCATION: I 16SS01 I 16SS02 I 16SS03 I - - -  I - - -  1 - - -  
DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

alumlnum 

antimony 

arsenic 

barium 

manganese 1 138 1 307 I 94.8 1 I I 

0711 1195 

W l k g  

beryllium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

iron 

lead 

magnesium 

2570 

28.0 E 

5.2 

78.3 

silver I 1.8 I 9.2 1 25.3 I 1 I 

0711 1195 

mglkg 

0.13 

6.1 E J 

4230 J 

40.9 

4.0 

49.8 - 
261 00 

1030 E 

1350 

mercury 

nickel 

potassium 

0711 1/95 

mglkg 

4160 

0.75 

10.5 J 

133 

DRAFT 

Page 1 of 3 

4190 

7.0 

5.4 

109 

0.25 

8.1 E J 

2280 J 

124 

7.7 

1 96 

57500 

359 

1300 

0.018 

10.3 

342 

ARARS 8 TBCs 

0.19 ' 

10.2 E J 

3050 J 

171 

4.5 

231 

28800 

675 E 

1530 

sodium 

vanadium 

zinc 

SEMIVOLATILES 

4-methylphenol 

N-nitrosodiphenylamine (1) - 
acenaphthylene 

anthracene 

benzo(a)anthracene 

benzo(a)pyrene 

NJDEP Soil 
Residential 

Direct Contact 

Cleanup Criteria 

mghl  

0.12 

13.4 

537 

155 

15.5 

111 

uglkg 

380 U 

380 U 

380 U 

380 U 

160 J 

160 J 

123 

23 6 

235 

Wlkg 

380 U 

63.0 J 

380 U 

57.0 J 

240 J 

260 J 
- - 

L 

0.28 

16.5 

445 

173 

32.1 

1180 

Wlkg 

110 J 

1000 U 

I00 J 

170 J 

450 J 

1200 E J 
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TABLE 86g 

02105/@7 DRAFT 
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 16 Page 2 of 3 

NWS EARLE, COLTS NECK, NEW JERSEY 

- - - 
- - - 

I 

I 

I 

I Q, 

r!n 
0 

NJDEP Sod 
lmpad to 

Groundwater 

Cleanup Criteria 

u g h  

50000 

500000 

100000 

100000 

500000 

100000 

100000 

500000 

100000 

ug'kg 

50000 

50000 

1 500000 

50000 

50000 

NJDEP So11 
Residenttal 

Dired Contact 

Cleanup Criteria 

II uglkg 

900 

11 
49000 

1 100000 

I 
9000 

11 5700000 

2300000 

900 

II 
1700000 

uglkg 

3000 

2000 

11 2000 

11 
520 

150 

ARARS 8 TBCS 

NJDEP Sotl 
Non-Restdentla1 

Direct Contact 

Cleanup Criteria 

uglkg 

4000 

1 4000 

2 10000 

10000000 

40000 

10000000 

10000000 

4000 

10000000 

u g w  

12000 

9000 

1 9000 

2200 

650 

- - a  

- - - 

I 

* - -  

- - - 

I 

* 

16SS03 0711 1195 

16SS03 

1995 RI 

07H 1/95 

I ume 
1000 E JI 
340 J 

1000 UJ 

16SS02 0711 1/95 

16SS02 

1995 RI 

07\11\95 

I w l k g  

700 JI 
200 JI 
380 U 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEMIVOLATILES 

benzo(b)fluoranthene 

benzo(g,h,l)perylene 

benzo(k)fluoranthene 

16SS01 0711 1195 

16SS01 

1995 RI 

0711 1195 

I u g m  

1 350 J 

1 150 JI 
86.0 J 

bls(2ethylhexyl)phlhalate 

butylbenzylphthalale 

carbazole 

chrysene 

di-n-butylphlhalale 

fluoranlhene 

indeno(l,2,3-cd)pyrene 

phenanthrene 

pyrene 

PESTICIDES 

4,4'-ODD 

4,4'-DDE 

4,4'-DDT 

alpha-BHC 

alpha-chlordane 

gamma-BHC (Lindane) 

gamma-chlordane - 
heplachlor 

heptachlor epoxide 

p 8 0 0  

160 J 

I "0  J 

250 J 

1 100 J 

510 

I 120 J 

210 J 

670 

I ugh3 

3 9 U 

I 3 9 R 

38 0 

I 0047 J 

1 9  U 

1 9  U 

1 7  J 

1 9  U 

0 39 J 

7000 J 

380 UJ 

420  J 

360 J 

440 J 

340 J 

200 J 

230 J 

1100 J 

uglkg 

7 6  R 

150  

230 

013 J 

7 0  U 

0 13 R 

7 0  J 

1 5  JN 

2 0 U 

12000 J 

1000 UJ 

1000 U 

810 J 

1000 U 

480 J 

1000 UJ 

370 J 

4400 J 

uglkg 

360 J 

120 

43 0 

2 6  U 

330 

013 R 

350  

2 6  U 

2 6 U 



TABLE 8-6g 
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 16 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- - No standard is available for this chemical in this classification. 



TABLE 8-6h 

COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 2 

- - -  
- - - 

ARARS 8 TBCs - - - 
- - -  

16SS03 0711 1195 

16SS03 

1995 RI 

b7/lU% 

34.3 

6 6 

20000 E J . 

NJDEP Soil 
Impact to 

Groundwater 

C\eanup Cri\eria 

NJDEP Soil 
Residential 

Direct Contact 

Cleanup Criteria 

10000 @ 

NJDEP Soil 
Non-Residential 

Direct Contact 

Cleanup Criteria 

1oooo @ 

16SS02 0711 1/95 

16SS02 

1995 RI 

0711 1/95 

12.9 

5.4 

2900 J 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MlSCELlANEOUS 

molsture % 

PH 
petroleum hydrocarbons mglkg 

16SS01 0711 1195 

16SS01 

1995 RI 

0711 1/95 

12.2 

7 9 

1300 J 



TABLE 8-6h 
COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 16 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for In this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more,of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 

@ - Value is New Jersey guideline for maximum total concentration of all organic compounds in soil (including VOCs, SVOCs, and TPH) 



CONCENTRATONS IN SOlL ABOVE SCREEWINO LEVELS 
SITE 16 AND EPK: SITE F 
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8.5.1.2 Organics 

Fluoranthene (40 uglkg to 84 uglkg), pyrene (46 uglkg), di-n-butyl phthalate (45 uglkg to 48 uglkg), and 

butylbenzyl phthalate (220 uglkg) were detected in background surface soil samples. PAHs including 

benz(a)anthracene, benzo(a)pyrene, carbazole, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

indeno(l,2,3-cd)pyrene, fluoranthene, and pyrene were detected in all site-related surface soil samples at 

levels greater than background, ranging from 42 uglkg to 4,400 uglkg. The highest levels of PAHs were 

detected in sample 16 SS 03. 

Phthalates including bis(2-ethylhexy1)- (1,800 uglkg to 12,000 uglkg), butylbenzyl- (160 uglkg), and di-n-butyl- 

(44 uglkg to 100 uglkg) were detected in surface soil samples collected at Site 16. N-nitrosodiphenylamine 

(63 uglkg) and 4-methylphenol (1 10 uglkg) were each detected in one site-related surface soil sample. 4,4'- 

DDT (43 uglkg to 420 uglkg) and 4,4'-DDE (16 uglkg to 330 uglkg) were each detected in two background 

surface soil samples. These pesticides were detected at similar levels in site-related surface soil samples, 

from 38 uglkg to 230 uglkg for 4,4'-DDT and 15 uglkg to 120 uglkg for 4,4'-DDE. Other pesticides, including 

4',4'-DDD (360 uglkg), alpha-BHC (0.047 uglkg to 0.13 uglkg), alpha-chlordane (33 uglkg), heptachlor 

epoxide (0.39 uglkg), and gamma-chlordane (1.7 uglkg to 35 uglkg), were also detected in surface soil 

samples collected at Site 16. 

8.5.1.3 Miscellaneous Parameters 

Three surface soil samples for Site 16 were analyzed for moisture, pH, and TPH. All samples contained TPH 

concentrations exceeding maximum background levels. Sample 16 SS 03 contained the highest level of 

TPH (20,000 mglkg). TPH in background surface soils ranged from 9 mglkg to 11 0 mglkg. 

8.5.2 Subsurface Soils 

Thirty-two site-related subsurface soil samples were collected at Site 16 (locations 16 SB 01 through 16 SB 

20 in Figure 8-1) at varying depths of up to 9 feet. Tables 8-7 and 8-8 present the occurrence and 

distribution of inorganic and organic chemicals detected in site-related subsurface soil samples and compare 

them to background. Table 8-6 presents a comparison of detected compounds to  ARARs and TBCs. Figure 

8-4 shows sample locations and concentrations of compounds that exceed ARARs and TBCs. 

Concentrations of most metals in site-related samples were within the range of background. Concentrations 

of chromium were slightly greater than background in samples 16 SB 05-08 and 1 6  SB 20-06. 

CTO 231 



TABLE 8-7 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SUBSURFACE SOIL AT SITE 16 
NWS EARLE, COLTS NECK, NEW JERSEY 

Imglkgl 

- Selected as a COPC 

* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. ... _ Background samples are as follows: BGSB0100, BGSB0200 (AND A DUPLICATE, DUP-4). BGSB0300, BGSB0400, BGSB0105, BGSB0205, BGSB0305, BGSB0405 



TABLE 8-8 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SUBSURFACE SOIL AT SITE 16 
NWS EARLE, COLTS NECK, NEW JERSEY 

lugtkgl 

I I BACKGROUND*. I SITE-RELATE0 

FREQUENCY OF 1 RANGE OF \ REPRESENTATIVE I FREQUENCY OF RANGE OF \ REPRESENTATIVE 

- Selected as a COPC 
+ *  - Background samples are as follows: BGSB0100, BGSB0200 (AND A DUPLICATE, DUP-4). BGSBOIOO. BGSBOIOO, BGSBOIOI, BGSB0205, BGSB0305, BGSBO405 



8.5.2.2 Organics 

Fluoranthene (40 to 84 uglkg) and pyrene (46 uglkg) were detected in background subsurface soil 

samples. PAHS including benz(a)anthracene, benzo(a)pyrene, chrysene, benzo(k)fluoranthene, 

dibenzofuran, fluoranthene, fluorene, naphthalene, and pyrene were detected in numerous site-related 

subsurface soil samples at a range from 41 uglkg to 220,000 uglkg. 2-Methylnaphthalene was generally the 

PAH present at the highest concentration, followed by naphthalene (both PAHs are prevalent in diesel fuel). 

These PAHS were found at the highest levels (over 30,000 uglkg) near the area where monitoring wells 

containing free product are located (within a region bounded by Buildings C-16, C-18, and C-19, close to the  

location of a former leaking underground diesel line). Samples exhibiting individual PAHs at levels above 

30,000 uglkg include 1 6  SB 04-08, 16 S6 04-10, 16 SB 05-06, 16 SB 05-08, 16 SB 17-06, 16 SB 19-06, and 

16 SB 19-08. 2- ethyln naphthalene andlor naphthalene were detected at levels greater than 3,000 uglkg 

in samples 16 SB 10-00,16 SB 12-06,16 SB 17-04, 16 SB 18-06, 16 SB 20-02, and 16 SB 20-06. 

Aroclor 1254 was detected in one site-related subsurface soil sample (16 SB 09-06) at a concentration of 10 

uglkg. VOCs were detected in subsurface soils, including 1,2-DCE (17 uglkg to 96 uglkg), 2-butanone (5 

uglkg to 8 uglkg), benzene (300 uglkg to 1,300 uglkg), carbon disulfide (2 uglkg), ethylbenzene (13 uglkg to  

16,000 uglkg), methylene chbride (2 to 150 uglkg), PCE (6 uglkg to 45 uglkg), TCE (3 uglkg), and 

xylene (8 uglkg to 92,000 uglkg). The halogenated VOCs detected in multiple samples include PCE 

(detected in six samples) and 1,2-DCE (two samples). The highest concentration of 1 ,2-DCE (96 uglkg) was 

detected in sample 16 SB 14-04; the highest concentration of PCE (45 uglkg) was observed in sample 16 SB 

18-02. Most of the samples containing chlorinated ethenes were located approximately along a line 

beginning at the southeastern comer of Building C-16 and extending eastlnortheast past the shed north of 

Building C-50. Toluene was detected in 16 SB 04-08, 16 SB 04-1 0, 16 SB 05-08, and 16 SB 19-08 (benzene 

was detected in three Out of four of these samples). 

Phthalates including bis(2ethylhexyl)- (67 uglkg to 4,100 uglkg) and diethyl- (38 uglkg to 73 uglkg) were 

detected in subsurface soil samples collected at Site 16. ' 

Pesticides were detected in site-related subsurface soil samples collected at Site 16 from 6 uglkg to 20 uglkg 

(4,4'-DDT) and 1.8 @kg to 11 uglkg (4,4'-DDE). Other pesticides, including 4',4'-DDD (2.1 uglkg to 26 

uglkg), endosulfan 1 (9.9 uglkg), endosulfan 11 (41 uglkg), alpha-chlordane (3.7 uglkg), heptachlor epoxide 

(0.49 uglkg to 7.8 uglkg), heptachlor (0.27 ulkg), and gammachlordane (1.7 uglkg to 35 uglkg), were also 

detected in subsurface soil samples. 

Due to the relatively high concentrations of aromatic hydrocarbons present in many samples, the pesticide 

results at Site 16 should be qualified. Concentrations of aromatic hydrocarbons can interfere to produce a 

GC trace that can overlap the ranges for pesticides during analysis. Such interferences are normally 

removed by mandatory clean-up procedures in the laboratory; however, pesticide sensitivity ranges are four 
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to five orders of magnitude less than the levels of hydrocarbons in many of the Site 16 samples, which, in 

some samples, might produce biased or artifactual results for one or more pesticides. Hence, data for 

pesticides at Site 16 might be viewed more as screening information or for a worst-case evaluation. 

8.5.2.3 Miscellaneous Parameters 

Thirty-two subsurface soil samples collected at Site 16 were analyzed for moisture (5.4 percent to 16.8 

percent), pH (4.9 to  8.3), and TPH (11.0 mglkg to 33,000 mglkg). Nineteen samples contained TPH 

concentrations greater than maximum background. Samples containing the highest concentrations of TPH 

(over 3,000 mglkg) were obtained in the area bounded by Buildings C-16, C-18, and C-19. Eight samples 

had pH levels exceeding 6.9 or maximum background. 

8.5.3 Sediment 

Three site-related sediment samples (16 SD 01 through 16 SD 03) were collected at Site 16 (Figure 8-1). 

Tables 8-9 and 8-1 0 present the occurrence and distribution of inorganic and organic chemicals detected in 

site-related sediment samples and compare them to background. Table 8-6 presents a comparison of 

detected compounds to ARARs and TBCs. Figure 8-4 shows sample locations and concentrations of 

compounds that exceed ARARs and TBCs. 

8.5.3.1 Inorganics 

Concentrations of most metals in site-related samples were similar to background levels. In all samples, lead 

and zinc were detected at low levels but at levels slightly greater than the levels found in background 

samples. Antimony, cadmium, silver, and thallium were detected in site-related sediment samples at 

concentrations near the instrument detection limit but were not detected in background samples. 

8.5.3.2 Organics 

PAHs including benz(a)anthracene, benzo(a)pyrene, chrysene, benzo(b)fluoranthene, benzo(k) fluoranthene, 

chrysene, indeno(l,2,3cd)pyrene, fluoranthene, fluorene, phenanthrene, and pyrene were detected in all 

background sediment samples at a range from 140 uglkg to 1,900 uglkg. The pesticide 4,4'-DDD (4.9 uglkg 

to 21.0 uglkg) was detected in two samples and pesticide compounds gamma-chlordane (0.095 uglkg), 4,4'- 

DDE (1.7 uglkg), and 4,4'-DDT (19 uglkg) were each detected in only one background sediment sample. 

Background PAHs, plus naphthalene (72.5 uglkg), acenaphthene (145 uglkg), and anthracene (21  5.0 ug/kg), 

were detected in the site-related sediment samples at comparable or slightly lower concentrations 

(concentration range of 63.0 uglkg to 1,250 uglkg). The pesticides 4,4'-DDE (4.9 uglkg to 16.5 uglkg), 4,4'- 

DOCS\NAVn5803~ADDENDUM\018001 8-75 CTO 231 



TABLE 8-9 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT SITE 16 
NWS EARLE, COLTS NECK. NEW JERSEY 

(rnglkgt 

- Selected as a COPC .. - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. 
*" - Background samples are as follows: BGSDOI, BGSDOP, BGS004 through BGSD07 



TABLE 8-1 0 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT SITE 16  
NWS EARLE, COLTS NECK, NEW JERSEY 

luglkg) 

I BACKGROUND*' I SITE-RELATED 

FREQUENCY OF 1 RANGE OF I REPRESENTATIVE ( FREQUENCY OF RANGE OF REPRESENTATIVE 

- Selected as a COPC 
" - Background samples are as follows: BGSDO1. BGSDOZ, BGSDD4 through BGSDO7 



DDT (8.1 uglkg to 41 .0 uglkg), and gammachlordane (2.85 uglkg to 3.1 uglkg) were detected in all site- 

related sediment samples. The pesticide compounds 4,4'-DDE (66.5 uglkg) and methoxychlor (9.6 uglkg) 

were detected in only one site-related sediment sample. The following compounds were found in site-related 

samples but not detected in the associated background sediments: 2-methylnaphthalene (119.5 uglkg), 

alpha-BHC (0.045 uglkg), carbazole (165 uglkg), dibenzofuran (79.5 uglkg), and phthalates (concentration 

range of 65 uglkg to 460  @kg). 

8.5.3.3 Miscellaneous Parameters 

The three sediment samples collected for Site 16 were analyzed for moisture, pH, TOC, and TPH. All 

samples contained TPH concentrations from 50.0 mglkg to 660 mglkg. Moisture content and TOC levels 

were within the range found in background samples. 

8.5.4 Groundwater 

Five site-related groundwater samples (16 GW 01 through 16 GW 03, 16 GW 06, and 16 MW 01) were 

collected at Site 16 (Figure 8-1) during the 1995 RI. These samples were obtained from wells MWl6-01 

through MW16-03, MW16-06, and MW-01 , respectively. Wells MW16-07 through MW16-10 were installed 

and sampled (samples 16GW07 through 16GW10) during the 1996 RI Addendum field activities. Sample 

identifiers vary from the well identifiers for this site. Table 8-11 presents the well identifiers and 

corresponding sample identifier. Tables 8-12 and 8-13 present the occurrence and distribution of inorganic 

and organic chemicals detected in site-related groundwater samples and compare them to background. 

Table 8-6 presents a comparison of detected compounds to ARARs and TBCs. Figure 8-5 shows sample 

locations and concentrations of compounds that exceed ARARs and TBCs. 

8.5.4.1 Inorganics 

Concentrations of metals in most site-related samples were similar to background. Downgradient sample 16 

GW 06 contained high levels of aluminum (85,200 ug1L) and elevated or high levels of several other metals 

(arsenic, beryllium, cadmium, chromium, iron, thallium, vanadium, and zinc). Filtered sample results from the 

same location (16 GW 06-F) did not exhibit elevated levels of any metals except arsenic (3.6 ug1L) and iron 

(53,500 uglL). Upgradient sample 16 GW 03 displayed concentrations of iron (15,300 ug1L) and arsenic (5.3 

ug1L) similar to 16 GW 06-F. 
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TABLE 8-1 1 

SITE 16 SAMPLE IDENTICATION 

GROUNDWATER 

CTO 231 

I MONITORING WELL IDENTIFIER SAMPLE IDENTIFIER I 



TABLE 8-12  

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 16 
NWS EARLE, COLTS NECK, NEW JERSEY 

(uglLl 

- -  

ZINC I 6 1  9 3.7 --348 1 4 . 4 ~ + 0 2 [  178.61 I 5 1  5 I 2 - 3 6 0  204.2 360  I 

- Selected as a COPC 
" - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. 

*" - Background samples are as follows: MW4-04, BGMW-02, BGMW-01, MW26-03, MW3-06, MW5-02, MW5-03, MW19-01, MW1-03, MW5-08, MW11-03 



TABLE 8-1  3 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN GROUNDWATER AT SITE 1 6  

NWS EARLE, COLTS NECK, NEW JERSEY 

(uglLI 

I I BACKGROUND I SITE-RELATED 

FREQUENCY OF 1 RANGE OF I REPRESENTATIVE 1 FREQUENCY OF I RANGE OF I REPRESENTATIVE 

VINYL CHLORIDEb I NOT DETECTED I I I 1  1 1 1  I 4 I 4.00 
XYLENE [TOTAL)' NOT DETECTED I 1  1 1 6  26 7.67 

- Selected as a COPC 



)/NCENTRATIONS IN GROUNDWATER ABOVE SCREENING LEVELS 
SITE 16 AND EPIC SITE F 
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FIGURE 816 - 
Brown & Root Environmental 



8.5.4.2 Organics 

Monitorinq Wel ls  

Semivolatile compounds were detected in several monitoring well samples with the highest levels generally 

observed in 1 6  G W  04 and 16 GW 05. SVOCs detected include naphthalene (1 ug/L to 690 ug/L) in six 

samples, 2-methylnaphthalene (3 ug/L to 1,900 uglL) and fluorene (1 ug/L to 140 ug/L) in three samples, 

acenaphthene ( I  I ug/L to 91 uglL), bis(2-ethylhexy1)phthalate (3 ug/L to 190 ug/Lj, dibenzofuran (7 ug/L to 

73 ug l~ ) ,  and phenol (12 ug/L to 15 uglL) in two samples each, and 2,4-dimethylphenol(52 u g l ~ ) ,  4- 

methylphenol (I ug/L), carbazole ( I 6  ug/L), phenanthrene (240 ug/L), and pyrene (27 ug/L) in one sample 

each. 

Significant levels of VOCs were also detected in monitoring well samples, with the highest levels primarily in 

wells 16 GW 04, 16 GW 05, and 16 GW 06, and to a lesser degree, in 16 G W  03. Well 16 GW 0 9  also 

showed a significant level of benzene, but not other VOCs. VOCs detected include benzene (40 u g / ~  to 

1,900 u g l ~ )  and chloroform (4 ug/L to 14 ug/L) in four samples each, ethylbenzene (2 ug/L to 330 ug /~ ) ,  

toluene (7 ug/L to 160 ug/L), and xylene (26 ug/L to 1,700 ug/L) in three samples (1 6 GW 04, 16 GW 05, and 

16 GW 06) each, and PCE (1 ug/L) in one sample. 

Direct Push Samples 

1,2-DCE (0.09 ug/L to 14 ug/L) was detected in four of the five samples. 1, l  -DCE (0.01 ug/L to 0.5 ug/L) and 

1,2-di~hl~roethane(0.7 ug/L to 4 ug/L) were each detected in three samples. Benzene (28 uglL to 44 ug/L) 

was detected in two samples. PCE (2 ug/L) and TCE (0.9 ugIL) were each detected in one sample. Vinyl 

chloride was a parameter for one sample (16 HP 01) only and was detected at 4 ug/L. The highest levels of 

chlorinated aliphatics were generally at sample location 16 HP 01, although PCE was detected at a level 

exceeding ARARs at 16 HP 05. Benzene was detected at locations 16 HP 04 and 16 HP 05. 

8.5.4.3 Miscellaneous Parameters 

TWO groundwatersamples, 16 GW 06 and 16 MW 01, were found with TPH (0.200 mg/L and 0.100 mg/L, 

~espectively). This is less than the required detection limit for TPH in aqueous samples of 0.300 mglL. 
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8.6 CONTAMINANT FATE AND TRANSPORT 

The behavior of contaminants in the environment at Site 16 is described in this subsection. Various 

chemicals detected and their transport potential in the environment are discussed in Section 8.6.1. 

Persistence of detected chemicals in the environment is discussed in Section 8.6.2. Section 8.6.3 presents a 

brief discussion of contaminant trends. 

8.6.1 Detected Chemicals and Transport Potential 

Groundwater investigation results at Site 16 indicate the presence of a floating layer of free product (LNAPL) 

in contact with groundwater. At two monitoring wells, MW16-04 and MW16-05, GC fingerprint analysis of the 

free product indicated primarily diesel No. 2 fuel is present. Aromatic volatiles (BTEX) and semivolatiles 

(naphthalene and other PAHs) associated with petroleum fuels were also detected in other groundwater 

samples that did not contain free product. This LNAPL layer is a source of hydrocarbons into groundwater. 

Subsurface soil samples revealed notable concentrations of BTEX compounds (in seven samples), TPH 

(greater than 3,000 mglkg in seven samples), and the lighter PAHs (greater than 30,000 uglkg in seven 

samples and greater than 3,000 uglkg in six samples). Because of the significant concentration ranges 

present, there is also a probability for leaching of aromatic volatiles and the lighter PAHs (naphthalene and 2- 

methylnaphthalene) from subsurface soils into groundwater. 2-Methylnapthalene was detected in one 

groundwater sample, 16 GW 10, at 3 ug/L. 

In surface soil samples, individual PAHs were less than 4,400 uglkg, with TPH levels of up to 20,000 mglkg. 

The highest level of TPH was detected in sample 16 SS 03, which is located near the northwestern corner of 

the former (and current) wash area next to Building C-19. All three sediment samples revealed several PAHs 

at levels similar to background. In site-related sediment sample 16 SD 01 (located at the catch basin in the 

northem end of the site), low levels of 2-methylnaphthalene were detected, although this compound was not 

found in background sediments. 2-Methylnaphthalene is associated with diesel range fuels, which suggests 

that at least a portion of the observed sediment PAH distribution is related to surface water runoff for 

erosional transport migration from the site. Slightly elevated TPH levels were also noted in all three sediment 

samples. 

Groundwater concentrations of several metals were generally greater than levels in the corresponding filtered 

sample collected at the same location. With the exception of arsenic and iron, elevated levels of metals were 

not present in the filtered samples, which indicates the presence of suspended solids. Metals in suspension 

are expected to have a greatly diminished potential for in-situ transport compared to metals in solution. 

Given a geologic formation that does not include conditions conducive to solution channeling or fracture- 
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based flow, from wells with high turbidity would show higher metal concentrations than actually 

mobile in the Despite efforts such as installation of dedicated low-flow bladder pumps and 

adherence to the EPA low-flow sampling procedure, at several wells, low-turbidity samples could not be 

collected. samp les  obtained from wells where turbidity could not be reduced displayed metals 

concentrations higher than representative for the formation and, in the case of 16 G W  02 and 16 GW 05, 

filtered results were b m r .  

Elevated levels of metals were found in the three surface soil samples taken in the C-19, former wash runoff 

area. Slightly elevated levels of antimony, lead, and chromium in subsurface soil and lead and zinc in 

sediment were observed. Most metals are adsorbed onto soil and sediment easily but may also exist in 

dissolved or suspended forms. The transport and fate of metals in the environment are primarily controlled 

by sorption to soilJsediment material. The metal-organic relationships, both in soil and water, increase in 

importance as  the organic carbon content increases. Soils in contact with high levels of petroleum 

hydrocarbons could increase the sorptive capacity of soil and, in the case of surface soil, could decrease the 

tendency for fugitive dust emissions. 

Groundwater samples showed the presence of site-related SVOCs and VOCs. VOCs included TCE and 

PCE and their degradation products. Other VOCs detected included BTEX compounds, typically associated 

with petroleum products. All detected volatile organic groundwater contaminants are volatile and 

characteristically mobile in the environment (either through soil gas migration or groundwater transport). 

PCBS, which were detected at a low level in one subsurface soil, are typically strongly bound to organic 

matter and are not expected to migrate significantly. Pesticides, which were detected at low levels in 

sediment, are also considered to exhibit low mobility except in conjunction with surface water erosional 

patterns. 

Several phthalates were detected at low levels in groundwater, surface soil, subsurface soil, and sediment. 

These exhibit a tendency to bind to soil containing organic carbon and are considered common 

in the environment due to their presence in plastics. 

The physical transport data for detected compounds are presented in Table 2-8. Additional discussion with 

respect to chemical and physical properties, contaminant persistence, and contaminant migration pathways 

is presented in Section 2.3. 

CTO 231 



8.6.2 Contamin an t  Persistence 

For the classes of detected chemicals, environmental persistence varies considerably. Transformation of a 

chemical to its degradation by-product(s) can be the result of numerous processes including 

biotransformation and uptake, photolysis, acid- or base-catalyzed reaction, or hydrolysis. The product 

chemical(s) may or m a y  not be significantly different from a toxicological or a physical transport perspective. 

~lthough host are resistant to chemical change because of their stability and/or lack of reaction 

sites, many of the more  mobile species are subjected to at least limited transformation. Because of more 

frequent contact with reactive dissolved species and catalysts when compared to unsaturated conditions, the 

contaminants found in saturated media (groundwater and saturated zone soils) are most likely to be 

transformed in the environment. Higher molecular weight contaminants tend to be less mobile and less 

prone to chemical transfornlation. In the case of high levels of hydrocarbons present in groundwater, the 

heavier molecular weight PAHs may be transported along with the lighter PAHs to a point where contaminant 

concentrations are somewhat lower. Volatile organics and the lightest PAHs (naphthalene and 2-methyl 

naphthalene) are highly mobile in groundwater. 

Biodegradation of fuel-related substances (BTEX, PAHs, and TPH) is an important fate process for the 

volatile and semivolatile fuel-related impacts. However, the near impact of reduction through this mechanism 

may be ineffective when a source exists from free product. The free-product layer can introduce compounds 

into groundwater, resulting in a biotoxic zone for microorganisms in the immediate proximity of the LNAPL 

boundary. 

The chlorinated ethenes detected in groundwater have been associated with degradation of TCE and PCE 

(Cline and Viste, 1983). PCBs are considered highly persistent, typically exhibiting biodegradation patterns 

that proceed slowly and to varying degrees, depending upon the individual isomer chlorination pattern of the 

PCB congeners that make up the Aroclor mixtures. 

8.6.3 Observed Chemical Contaminant Trends 

A variety of fuel-related substances, including the BTEX compounds and the lighter PAHs, originate in a free- 

product layer in groundwater and were detected in multiple subsurface soil and groundwater samples. The 

source area appears to be located near the former diesel line between Buildings C-16, C-18, and C-19. The 

areal extent of groundwater contaminated with the fuel appears to be limited to a zone bounded by the area 

of floating product and the monitoring wells MW16-08 and MW16-10 (Figure 8-6). The presence of benzene 

in ~ ~ 1 6 - 0 6  and MW16-09 is not explained by the RI, but the source of benzene does not appear to be the 

floating product in the vicinity of Building C-50. No significant subsurface soil or groundwater impacts were 
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detected near MW16-01, which is located south of Building C-50, or near MW16-02, which is located 

northeast of  Building C-50. BTEX compounds were not detected in the surface soils collected near the 

current wash area north of Building C-19. 

The CPT subsurface investigation showed the area with the highest probable petroleum-related 

contamination in the area north of Building C-50 and at several locations east of Building C-16. Groundwater 

samples collected in these areas show BTEX, PAHs and TPH, indications of petroleum products. 

Monitoring well MW16-06, which is located more than 600 feet downgradient of the area of highest 

contamination, MW16-09, which is 150 feet downgradient of MW16-06, and the wells containing free product, 

all revealed BTEX compounds. Another monitoring well, MW16-03, located downgradient and slightly cross- 

gradient (to the northeast) of the area of highest concentration, did not indicate BTEX contamination; 

however, MW16-03 did exhibit the presence of naphthalene, a component of diesel range fuels. 

PCE, TCE, and related degradation by-products were observed at low or trace levels in subsurface soil and 

groundwater. 1,2-DCE was detected in the sample from monitoring well 16 GW 06, a finding that could be 

related to detections of 1,2-DCE, TCE, and PCE in several subsurface soil samples located in an upgradient 

direction. Most of the soil samples displaying chlorinated ethenes were located approximately along a line 

beginning at the southeastern comer of Building C-16 and extending eastlnortheast past the shed north of 

Building C-50. Since soil gas results and soil samples did not identify any locations of high concentrations, 

this suggests the possibility that source areas for halogenated VOCs have been largely depleted. Low levels 

of pesticides were reported in surface and subsurface soils and sediment but were not detected in 

groundwater. The reported data for pesticides in subsurface soils that also contain high levels of 

hydrocarbons should be treated more as screening information because of possible analytical bias 

associated with potential interferences. 

The presence of suspended solids in groundwater samples 16 GW 02,16 GW 03, and 16 GW 06 is indicated 

by high turbidity readings and elevated levels of metals, such as aluminum, that are normally relatively 

insoluble in most common forms. Unfiltered sample results were used in calculations for the groundwater 

risk assessment in accordance with the recommended conservative approach to this evaluation. However, 

filtered sample results of two wells at Site 16 appear to be more representative of dissolved-phase 

concentrations. 
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8.6.4 Conclusions 

Hydrocarbons detected in the subsurface soils at Site 16 have impacted the groundwater. The groundwater 

contamination (primarily volatile organics and fuel constituents) is associated with a free-product LNAPL 

layer. The floating product is a source of organics to groundwater. In addition, there is a potential for residual 

leaching of aromatic volatiles and the lighter PAHs from subsurface soils into groundwater because of the 

significant concentrations present. TPH and PAH detections in sediment indicate that a limited degree of 

transport via surface water runoff and erosional dispersion has occurred. 

Low levels of  PCE, TCE, and degradation products were detected in subsurface soil and groundwater at Site 

16. The low levels detected may be attributable to residual material present from past spills and may indicate 

that sources have been depleted over time. 

Other substances detected at low levels in surface soils, subsurface soils, and sediment, such as metals, 

heavier PAHs, pesticides, and PCBs, are not expected to transport quickly from the source areas. 

Except in the two wells containing free product, only one PAH compound and one phthalate compound were 

detected in groundwater. 

With the exception of iron, groundwater data do not suggest migration of dissolved inorganic contaminants 

from the site. 

8.7 BASELINE RISK ASSESSMENT 

This section presents the results of the baseline risk assessment for Site 16. The risk assessment was 

performed using the approach outlined in Section 2.4. Tables 8-14 through 8-17 provide the selected 

COPCs and representative concentrations of inorganics and organics in site-related groundwater, sediment, 

subsurface soil and surface soil, respectively. COPCs and representative concentrations were selected as 

described in Sections 2.4.1.1, 2.4.1.2, and 2.4.1.3. Exposure pathways, potential receptors, uncertainties, 

and conclusions are included. 

The risk assessment only identifies exposure and risks, not acceptable levels of these parameters. The 

results of this risk assessment are used for input into the risk management process, where clean-up goals 

and remediation procedures are identified for a site. 
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TABLE 8-1 4 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

GROUNDWATER - SITE 16 (ug/L) 
NWS EARLE, COLTS NECK, NEW JERSEY 

CHEMICAL OF CONCERN 

A74SENIC 
BERYLLIUM 
CHROMIUM 
COPPER 
IRON 

REPRESENTATIVE 
CONCENTRATION 

99.4 
6.23 
1330 
41.9 

241 400 

- 

VANADIUM 
ZINC 
1,1 -DICHLOROETHENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTALI 
2-METHYLNAPHTHALENE 
4-METHYLPHENOL 
BENZENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BROMODICHLOROMETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
ETHY LBENZENE 
FLUORENE 
NAPHTHALENE 
PHENOL 
TETRACHLOROETHENE 
TOLUENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENE (TOTAL) 

561 
360 
3.00 
0.50 
4.00 
10.81 
1 .OO 
43.6 
3.00 
1 .OO 

0.0003 
14.00 
2.00 
1 .OO 
3.00 
8.45 
2.00 
7.00 

0.475 
4.00 
7.67 



TABLE 8-1 5 
REPRESENTATIVE CONCENTRATIONS OF SELECTED C O P C S  

SEDIMENT - SITE 16 
NWS EARLE, COLTS NECK, NEW JERSEY 

11 REPRESENTATIVE 



TABLE 8-1 6 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SUBSURFACE SOIL - SITE 16 
NWS EARLE, COLTS NECK, NEW JERSEY 

II I REPRESENTATIVE 11 
CHEMICAL OF CONCERN 

ARSENIC 
1,2-DICHLOROETHENE (TOTAL) * 
2-BUTANONE* 
BENZENE* 
CARBON DISULFIDE* 
ETHYLBENZENE* 
METHYLENE CHLORIDE* 
TETRACHLOROETHENE* 
TOLUENE* 

CONCENTRATION (mglkg) 

7.10 
96.0 

8.00 
226 
2.00 
2524 
150 

45 .O 
181 

TRICHLOROETHENE * 
XY LENE (TOTAL) 
2-METHYLNAPHTHALENE * 
ACENAPHTHENE* 
ANTHRACENE* 
BENZO(A)ANTHRACENE* 
BENZO(A)PYRENE* 
BENZO(K)FLUORANTHENE* 
BIS(2-ETHYLHEXYL)PHTHALATE* 
CHRYSENE* 
DIBENZOFURAN * 
DIETHY LPHTHALATE * 
FLUORANTHENE* 
FLUORENE* 
NAPHTHALENE 
PHENANTHRENE* 
PY REN E 
4,4'-DDD * 
4.4'-DDE* 

- 
3.00 

12067 
455 1 5 
2774 
201 6 
43.0 
43.0 
46.0 
1400 
57.0 
4548 
73.0 
140 

41 61 
1 1993 
7208 
241 5 
9.54 
6-61 

4,4'-DDT* 
ALPHA-CHLORDANE * 
AROCLOR-1254* 
ENDOSULFAN I 
ENDOSULFAN 11* 
GAMMA-CHLORDANE 
HEPTACHLOR* 
HEPTACHLOR EPOXIDE* 

20.0 
1.82 
10.0 
4.1 8 
14.28 
1.94 
0.27 
3.39 

= UNITS FOR ORGANIC CHEMICALS ARE IN ug/kg 



TABLE 8-1 7 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SURFACE SOIL - SITE 16 
NWS EARLE, COLTS NECK, NEW JERSEY 

I REPRESENTATIVE 1 



8.7.1 Risk Characterization 

The results of the risk assessment are presented in the risk characterization and are discussed on a 

receptor-specific basis. The identified potential receptors have been evaluated on the basis of hypothetical 

future land use (residential, industrial, and recreational receptors). 

8.7.1 .I Current Industrial Employee 

Surface Soil Exposure 

The estimated total cancer risks for the current industrial employee for exposure to COPCs in surface soil at 

Site 16 are 5.9E-05 (ingestion), 1.8E-05 (dermal contact), and 1.1E-07 (inhalation of fugitive dust). The total 

surface soil cancer risk is within the l o 4  to 10b target acceptable risk range often used by EPA to determine 

the need for action at CERCWRCRA sites or formulate standards and criteria (ARARs). The principal 

COPC contributing to the surface soil cancer risk is arsenic (ingestion, 93 percent of the cancer risk for this 

pathway; and dermal contact, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic Hls for the current industrial employee assuming exposure to COPCs in 

surface soil at Site 16 is less than 1.0 for the ingestion, dermal contact, and inhalation exposure pathways. 

Adverse noncarcinogenic effects are not expected when the HI is less than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for current industrial receptors 

exposed to surface soil at Site 16 in Tables 8-1 8 and 8-1 9, respectively. 

No CTE analysis is required for surface soil exposure. 
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TABLE 8-1 8 

RME CARCINOGENIC RISK TO CURRENT INDUSTRIAL RECEPTORS - SITE 16 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS 

N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL 



TABLE 8-1 9 

RME NONCARCINOGENIC HQS, CURRENT INDUSTRIAL RECEPTORS - SITE 16 

SURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

N/A = NOT APP 



8.7.1.2 Future Industrial Employee 

Subsurface Soil Exposure 

The estimated total cancer risks for the future industrial employee for exposure to COPCs in subsurface soil 

(assuming subsurface soils become future surface soils) at Site 16 are 3.7E-05 (ingestion), 1.2E-05 (dermal 

contact), and 8.3E-09 (inhalation of COPCs in fugitive dust). The total subsurface soil cancer risk is within 

the l o4  to lo6  target acceptable risk range often used by EPA to determine the need for action at 

cERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPC contributing to the 

subsurface soil cancer risk is arsenic (ingestion, 99 percent of the cancer risk for this pathway; and dermal 

contact, 99 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future industrial employee assuming exposure to COPCs in 

subsurface soil (assuming subsurface soil becomes future surface soil) at Site 16  are less than 1.0 for the 

ingestion, dermal contact, and inhalation exposure pathways. Adverse noncarcinogenic effects are not 

expected because the sum of these HIS is below 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to subsurface soil at Site 16 in Tables 8-20 and 8-21, respectively. 

No CTE analysis is required for subsurface soil exposure. 

Groundwater Exposure 

The estimated total cancer risks for the future industrial employee for exposure to COPCs in groundwater at 

Site 16 are 6.5E-04 (ingestion) and 1.7E-07 (dermal contact). The total groundwater cancer risk exceeds the 

104 to lo6 target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPCs contributing to 

the groundwater cancer risk are arsenic (ingestion, 80 percent of the cancer risk for this pathway) and 

beryllium (ingestion, 14 percent of the cancer risk for this exposure pathway). 
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TABLE 8-20 

RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 16 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSURFACE SOIL SUBSURFACE SOIL INHALATION OF COPCS 

TOLUENE NIA NIA NIA 

TRICHLOROETHENE 1.2E-11 NIA 2.4E-15 

~~XYLENE (TOTAL) NIA NIA NIA 11 
2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ANTHRACENE 

BENZO(A1ANTHRACENE 

~DIETHYLPHTHALATE NIA NIA NIA 11 

CHRYSENE 

NIA 

NIA 

NIA 

1 . 1 E-08 

 NAPHTHALENE NIA NIA NIA 11 

DIBENZOFURAN 1 NIA NIA NIA 

1.5E-10 

FLUORANTHENE I NIA 1 NIA I NIA 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

NIA 

N /A 

NIA 

NIA 

FLUORENE 

NIA 

NIA 

N /A 

2.4E-12 

NIA 3.1E-14 

NIA NIA N /A 



TABLE 8-21 

RME NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 16 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK. NEW JERSEY 

SUBSURFACE SOIL SUBSURFACE SOIL INHALATION OF C O P C S  
DERMAL CONTACT I N  FUGITIVE DUST 



The estimated noncarcinogenic HIS for the future industrial employee assuming exposure to COPCs in 

groundwater at Site 16 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future industrial employee, the target organs, corresponding Hls, and principal COPCs are as follows: skin 

(2.0 - arsenic) and kidney (4.8 - iron). Adverse noncarcinogenic effects cannot be ruled out when the HI is 

greater than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to groundwater soil at Site 16 in Tables 8-22 and 8-23, respectively. 

The estimated total cancer risks for the future industrial employee for exposure to COPCs in groundwater at 

Site 16 are 7.2E-05 (ingestion) and 8.5E-08 (dermal contact). The total groundwater cancer risk is within the 

l o4  to lo6 target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPCs contributing to 

the groundwater cancer risk are arsenic (ingestion, 80 percent of the cancer risk for this pathway) and 

beryllium (ingestion, 14 percent of the cancer risk for this exposure pathway). 

The estimated noncarcinogenic HIS for the future industrial employee assuming exposure to COPCs in 

groundwater at Site 16 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future industrial employee, the target organs, corresponding Hls, and principal COPCs are as follows: skin 

(1.1 - arsenic) and kidney (2.4 - iron). Adverse noncarcinogenic effects cannot be ruled out when the HI is 

greater than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to groundwater soil at Site 16 in Tables 8-24 and 8-25, respectively. 
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TABLE 8-22 
RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 16 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

GROUNDWATER GROUNDWATER 



TABLE 8-23 
RME NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 16 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

XGWRSLI 6.XLS 8/7/97 11  :00 AM 



TABLE 8-24 
CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 16 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 



TABLE 8-25 
CENTRAL TENDENCY NONCARCINOGENIC HOS, FUTURE INDUSTRIAL RECEPTORS - SITE 16 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

I H I _ B Y T A R G E T O R G A N _ L S E - 0 2  I 8.02-01 1 3 . m  
NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

XGWRSCI 6.XLS 8/7/97 10:59 A M  



8.7.1.3 Future Residential Receptor 

Surface Soil Exposure 

RME - 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in surface soil at 

Site 16 are 2.6E-04 (ingestion), 6.OE-05 (dermal contact), and 6.6E-08 (inhalation of fugitive dust). The total 

surface soil cancer risk is at the upper end of the l o 4  to 106 target acceptable risk range often used by EPA 

to determine the need for action at CERCWRCRA sites or formulate standards and criteria (ARARs). The 

principal COPC contributing to the surface soil cancer risk is arsenic (ingestion, 96 percent of the cancer risk 

for this pathway; and dermal contact, 100 percent of the cancer risk for this pathway). 

The estimated n ~ n c a r ~ i n ~ g e n i ~  HIS for the future residential receptor aSs~ming exposure to COpCs in 

surface soil at Site 16 is greater than 1.0 for the dermal contact exposure pathway. For surface soil ingestion 

by the future residential receptor, the target organ, corresponding HI, and principal COPC is skin (1.1 - 
arsenic). The estimated noncarcinogenic HIS for the future residential receptor for the ingestion exposure 

pathway is less than 1.0. Adverse noncarcinogenic effects cannot be ruled out when the HI is greater than 

1 .o. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to surface soil at Site 16 in Tables 8-26 and 8-27, respectively. 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in surface soil at 

Site 16 are 4.3E-05 (ingestion), 9.9E-06 (dermal contact), and 1.1E-08 (inhalation of fugitive dust). The total 

surface soil cancer risk is within the l o4  to 104 target acceptable risk range often used by EPA to determine 

the need for action at CERCWRCRA sites or formulate standards and criteria (ARARs). The principal 

COPC contributing to the s~rface soil cancer risk is arsenic (ingestion, 96 percent of the cancer risk for this 

pathway; and dermal contact, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic Hls for the future residential receptor a~suming exposure to Cop& in 

surface soil at Site 16 are less than 1.0 for the ingestion, dermal contact, and inhalation exposure pathways, 

Adverse noncarcinogenic effects are not expected because the sum of these HIS is below 1 .O. 

CTO 231 



TABLE 8-26 

RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 16 

SURFACE SOlL 
NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL 

N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL 



TABLE 8-27 
RME NONCARCINOGENIC HOS, FUTURE RESIDENTIAL RECEPTORS - SITE 16 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL INHALATION OF C O P C S  



Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to surface soil at Site 16 in Tables 8-28 and 8-29, respectively. 

Subsurface Soil Exposure 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in subsurface soil 

(assuming subsurface soils become future surface soils) at Site 16 are 1.7E-04 (ingestion), 4.1E-05 (dermal 

contact), and 5.1E-09 (inhalation of COPCs in fugitive dust). The total subsurface soil cancer risk is at the 

upper end of the lo4  to l o 6  target acceptable risk range often used by EPA to determine the need for action 

at CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPC contributing to 

the subsurface soil cancer risk is arsenic (ingestion, 99 percent of the cancer risk for this pathway; and 

dermal contact, 99 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic Hls for the future residential receptor assuming exposure to COP& in 

subsurface soil (assuming subsurface soil becomes future surface soil) at Site 16 are less than 1.0 for the 

ingestion, dermal contact, and inhalation exposure pathways. Adverse noncarcinogenic effects are not 

expected because the sum of these HIS is below 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to subsurface soil at Site 16 in Tables 8-30 and 8-31, respectively. 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in subsurface soil 

(assuming subsurface soil becomes future surface soil) at Site 16 are 2.8E-05 (ingestion), 6.7E-06 (dermal 

contact), and 8.4E-10 (inhalation of fugitive dust). The total surface soil cancer risk is within the l o4  to l o 6  
target acceptable risk range often used by EPA to determine the need for action at CERCWRCRA sites or 

formulate standards and criteria (ARARs). The principal COPC contributing to the surface soil cancer risk is 

arsenic (ingestion, 99 percent of the cancer risk for this pathway; and dermal contact, 100 percent of the 

cancer risk for this pathway). 

Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to subsurface soil at Site 16 in Table 8-32. 
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TABLE 8-28 

CENTRAL TENDENCY EXPOSURE CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 16 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS 

N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL 



TABLE 8-29 

CENTRAL TENDENCY EXPOSURE NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 16 

SURFACE SOIL 
NWS EARLE. COLTS NECK, NEW JERSEY 

N/A = NOT APPLICABLE, NO TOXICITY VALUE IS ESTABLISHED FOR THIS CHEMICAL 



TABLE 8-30 

RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 16 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

-METHYLNAPHTHA 

NIA = NOT APPLl 

INHALATION OF COPCS SUBSURFACE SOIL SUBSURFACE SOIL 



TABLE 8-31 

RME NONCARClNOGENlC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 16 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSURFACE SOIL I SUBSURFACE SOIL I INHALATION OF COPCS 

- 

BENZENE 

CARBON DISULFIDE 

ETHYLBENZENE 

8.6E-05 NIA 1.3E-09 

BENZO(A)ANTHRACENE NIA NIA N IA 

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TOLUENE 

TRICHLOROETHENE 

XYLENE (TOTAL) 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

N /A 

2.6E-07 

3.2E-04 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

3.2E-05 

5.8E-05 

1.2E-05 

6.4E-06 

7.7E-05 

NIA 

5.9E-04 

4.4'-DDD 

4,4'-DDE 

4.4'-DDT 

ALPHA-CHLORDANE 

AROCLOR-1254 

ENDOSULFAN l 

NIA 

NIA 

NIA 

5.1E-09 

4.2E-12 

5.2E-09 

NIA 

N IA  

NIA 

NIA 

NIA 

N /A 

NIA 

N IA 

N /A 

5.1 E-04 

3.9E-04 

N IA 

8.9E-06 

4.9E-10 

8.6E-10 

2.3E-10 

9.6E-11 

6.5E-09 

NIA 

8.8E-09 

NIA 

NIA 

N IA  

NIA 

NIA 

NIA 

N /A 

N IA  

7.7E-09 

5.8E-09 

NIA 

1.3E-10 



TABLE 8-32 

C E N T R A L  TENDENCY EXPOSURE CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 16 

SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

I SUBSURFACE SOIL I SUBSURFACE SOIL I INHALATION OF COPCS 

NIA = NOT APPLICABLE, 



Groundwater Exposure 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in groundwater at 

Site 16 are 2.8E-03 (ingestion), 2.7E-05 (dermal contact), and 6.6E-05 (inhalation of VOAs). The total 

groundwater cancer risk exceeds the lo4  to 10" target acceptable risk range often used by EPA to 

determine the need for action at CERCWRCRA sites or to formulate standards and criteria (ARARs). The 

principal COPCs contributing to the groundwater cancer risk are arsenic (ingestion, 80 percent of the cancer 

risk for this pathway) and beryllium (ingestion, 14 percent of the cancer risk for this exposure pathway). Vinyl 

chloride ingestion cancer risk exceeded 1E-04; however, it contributed less than 10 percent of the total 

cancer risk for the exposure scenario. 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

groundwater at Site 16 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future residential receptor, the target organs, corresponding Hls, and principal COPCs are as follows: skin 

(9.9 - arsenic), kidney (54 - iron), and various organ effects (2.4 - vanadium). Adverse noncarcinogenic 

effects cannot be ruled out when the HI is greater than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to groundwater soil at Site 16 in Tables 8-33 and 8-34, respectively. 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in groundwater at 

Site 16 are 1.2E-03 (ingestion), 1.4E-07 (dermal contact), and 1.3E-05 (inhalation of fugitive dust). The total 

groundwater cancer risk exceeds the l o 4  to 10" target acceptable risk range often used by EPA to 

determine the need for action at CERCWRCRA sites or to formulate standards and criteria (ARARs). The 

principal COPCs contributing to the groundwater cancer risk are arsenic (ingestion, 80 percent of the cancer 

risk for this pathway) and beryllium (ingestion, 14 percent of the cancer risk for this exposure pathway). 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

groundwater at Site 16 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future residential receptor, the target organs, corresponding Hls, and principal COPCs are as follows: skin 

(4.9 - arsenic), kidney (26 - iron), and various organ effects (1.3 - vanadium). Adverse noncarcinogenic 

effects cannot be ruled out when the HI is greater than 1 .O. 
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TABLE 8-33 
RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 16 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

GROUNDWATER GROUNDWATER INHALATION OF 



TABLE 8-34 

RME NONCARCINOGENIC HOS, FUTURE RESIDENTIAL RECEPTORS - SITE 16 
GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 



Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to groundwater soil at Site 16 in Tables 8-35 and 8-36, respectively. 

8.7.1.4 Future Recreational Receptor 

Sediment 

The estimated total cancer risks for the future recreational child assuming exposure to COPCs in sediment 

during wading at Site 16 are 1.9E-07 (ingestion) and 5.1E-09 (dermal contact). This sediment cancer risk is 

below the 1 O4 to 10" target acceptable risk range. 

The estimated individual noncarcinogenic HQs for the future recreational child assuming exposure to COPCs 

in sediment during wading at Site 16 are less than 1.0 for ingestion and dermal contact exposure pathways. 

Adverse noncarcinogenic health effects are not anticipated when the HI is below 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future recreational receptors 

exposed to sediment at Site 16 in Tables 8-37 and 8-38, respectively. 

No CTE analysis is required for sediment and surface water exposure. 

8.7.1.5 Lead Results 

The IEUBK Lead Model (v. 0.99) was used to characterize risks from lead in soil, dust, and water for the 

hypothetical future residential children (ages 0 through 6), who are considered the most sensitive receptor 

group at Site 16. The simulated range of blood-lead values that might occur in a population as a result of 

exposures to lead was compared to a guideline level of 10 micrograms per deciliter (pg1dL). Based on model 

results, 64.0 percent of residential children exposed under similar conditions might have blood-lead levels 

exceeding 10 pgIdL. This exceeds a protective guideline of 5 percent for the maximum proportion of 

individuals with blood levels exceeding 10 pgldL (EPA, 1994). The model inputs assumed were default 

parameter values, 1,030 mglkg lead in site-related soils, and 30.1 pg1L lead in groundwater. The IEUBK 

population histograms for Site 16 exposures are presented in Appendix D. 
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TABLE 8-35 
CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 16 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

I I GROUNDWATER 1 GROUNDWATER I INHALATION OF 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

XGWRSCI 6.XLS 8/7/97 10:59 A M  



TABLE 8-36 
CENTRAL TENDENCY NONCARCINOGENIC HOS, FUTURE RESIDENTIAL RECEPTORS - SITE 16 

GROUNDWATER 
NWS EARLE. COLTS NECK. NEW JERSEY 



TABLE 8-37 

CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 16 

SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

SEDIMENT SEDIMENT 

SUBSTANCE INGESTION I DERMAL CONTACT 

2-METHYLNAPHTHALENE N /A N/A 



TABLE 8-38 

NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 16 

SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

II I SEDIMENT I SEDIMENT 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR T H I S  CHEMICAL 



The maximum groundwater concentration of 30.1 ugll exceeded the Offce of Water Action Level of 15 ugll. 

No other groundwater lead detection exceeded the 15 ugll standard. The soil concentration of 1,030 mglkg 

exceeded the soil screening level of 400 mglkg. Lead in surface soil ranged from 359 mglkg to 1,030 mglkg 

with two of the three detections exceeding the soil screening level of 400 mglkg. 

8.7.2 Conclusions 

Surface soil, subsurface soil, groundwater, and sediment were sampled at Site 16. The potential receptors 

considered for this site were future industrial, residential, and recreational receptors. 

The RME cancer risk associated with the future residential (surface and subsurface soil) exposure scenario 

was at the upper end of the l o 4  to lo"  target acceptable risk range. Arsenic (via ingestion of and dermal 

contact with surface soil and subsurface soil) was the major COPC that contributed to the cancer risk for 

these exposure scenarios. The RME noncarcinogenic Hls associated with the future residential (surface soil) 

exposure scenarios exceeded 1 .O, the cutoff point below which adverse effects are not expected to occur. 

Arsenic (via ingestion of surface soil) was the principal COPC that contributed to the HI exceeding 1.0 for 

these exposure scenario. 

The RME cancer risk associated with the future industrial and residential (groundwater) exposure scenario 

exceeded the upper end of the l o 4  to 10" target acceptable risk range. Arsenic (via ingestion) and beryllium 

(via ingestion) were the major COPCs that contributed to the cancer risk for these exposure scenarios. The 

RME noncarcinogenic HIS associated with the future industrial and residential (groundwater) exposure 

scenarios exceeded 1 .O, the cutoff point below which adverse effects are not expected to occur. Arsenic (via 

ingestion), iron (via ingestion), and vanadium (via ingestion) were the principal COPCs that contributed to the 

HI exceeding 1.0 for these exposure scenario. Affected target organs are skin and kidney. 

The CTE cancer risk associated with the future residential (groundwater) exposure scenario exceeded the 

upper end of the l o4  to 10" target acceptable risk range. Arsenic (via ingestion) and beryllium (via ingestion) 

were the major COPCs that contributed to the cancer risk for this exposure scenario. The CTE 

noncarcinogenic HIS associated with the future industrial and residential (groundwater) exposure scenarios 

exceeded 1.0, the cutoff point below which adverse effects are not expected to occur. Arsenic (via 

ingestion), iron (via ingestion), and vanadium (via ingestion) were the principal COPCs that contributed to the 

HI exceeding 1.0 for these exposure scenario. Affected target organs are skin and kidney. 

The RME cancer risks associated with future residential and future industrial (groundwater) exposure 

scenarios exceeded the upper end of the l o4  to l o6  target acceptable risk range. In addition, CTE cancer 
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risks also for the future residential receptor also exceeded the l o 4  to l o 6  target acceptable risk range. 

Arsenic (via ingestion of and dermal contact with groundwater) is the principal COPC that contributed to the 

cancer risks for t hese  exposure scenarios. Vinyl chloride also contributed to this total cancer risk, but it 

contributed less t h a n  10 percent of the total risk. 

RME estimates f o r  noncarcinogenic Hls associated with future residential (groundwater) exposure scenario 

exceeded 1.0, t h e  cutoff point below which adverse noncarcinogenic effects are not expected to occur. 

Arsenic is the COPC that exceeded 1.0 for this exposure scenarios. In addition, CTE risk estimates for future 

residential exposure to groundwater yielded an HI greater than 1.0; the affected target organ is the skin. 

RME risk characterization results (total cancer risks and total noncarcinogenic HIS) are presented for all 

potential receptors at Site 16 in Table 8-39 for subsurface soil and groundwater. Table 840 presents the 

relevant CTE risk estimates associated with potential receptors for groundwater, sediment, and surface 

water. 

The estimated RME cancer risk for the future industrial employee and the future residential receptor exceeds 

the target acceptable risk range, based mainly on ingestion of groundwater. The estimated CTE cancer risk 

for the future residential receptor exceeds the target acceptable risk range, based mainly on ingestion of 

groundwater. The estimated RME noncancer HI for the future residential receptor exceeds 1 .O, based mainly 

on ingestion of groundwater. The estimated CTE cancer risk for the future residential receptor exceeds 1.0, 

based mainly on ingestion of groundwater. 

Lead concentrations detected at the site during this RI were above the EPA guidelines and may be expected 

to be associated with significant increases in blood-lead levels based on the results o f  the IEUBK Lead Model 

(v. 0.99). 

Arsenic was found at elevated concentrations from only one monitoring well (MW16-06) and this was a turbid 

sample. In the associated filtered groundwater sample from MW16-06, arsenic was not detected. In surface 

soil samples, arsenic was detected in three out of three samples at a range of 5.2 mglkg to 10.5 mglkg. This 

was within the range of background samples (414 detections, range = 1.35 mglkg to 14.4 mglkg). In 

subsurface soil samples, arsenic was detected in 31 out of 32 samples at a range of 1.2 mglkg to 20.3 

mg/kg. The 20.3 mglkg subsurface soil result was elevated compared to background concentrations (818 

detections, range = 1.35 mglkg to 14.4 mglkg), but the average concentrations for on-site and background 

arsenic are very close suggesting that site-related subsurface soil arsenic may be within the range of 

background. 



TABLE 8-39 
SUMMARY OF RME ESTIMATED CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

N/A = Not applicable because this media is not associated with this potential receptor 
N/S = Not sampled 

= During Showering, Adult Residents Only 
* *  = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the Hls among the affected target organs from the amended risk assessment. 



TABLE 8-40 
SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

I Estimated Incremental Cancer Risk I Estimated Hazard Index*" 
Current I Future I Future 1 Future I Current I Future I Future I Future 

Medium 

Surface Soil 

Subsurface Soil 

Sediment 

Groundwater 

Surface Water 

Exposure 
Routes 

lncidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dust 
lncidental lnoestion 
Dermal Contact 
Inhalation of Fugitive Dust 
lncidental lnaestion 
Dermal Contact 
lnoestion 
Dermal Contact 
lnhalation of Volatiles 
Incidental Ingestion 
~ e r m a l  Contact 

NIA = Not applicable because this media is not associated with this potential receptor 
N/R - Central Tendency calculation not required 
NIS = Not sampled 
* = During Showering, Adult Residents Only 
* = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the Hls among the affected target organs from the amended risk assessment. 



Benzene was detected in four out of 16 Samples in groundwater at a range of 28 ugll to 200 ugll. The 

concentration of 200 ugll of benzene found in groundwater does not, by itself, result in an elevated cancer 

risk to hypothetical future groundwater receptors. However, due to the presence of other compounds, 

such as vinyl chloride and metals, the aggregate potential impact on future shallow groundwater 

consumers (assuming drinking water supplies were to be drawn from a zone no deeper than 

approximately 75 feet below this industrial area) would result in an elevated risk (for residential receptor 

only) as compared t o  the acceptable risk range defined by EPA. 

8.8 EVALUATION SUMMARY 

Using CPT and induced fluorescence, the Navy was able to delineate the extent of the petroleum "floating 

product" layer. By agreement among Navy, EPA, and NJDEP, free-product capture is underway at Site 16. 

At the time of completion of the removal action, an FS of potential follow-up remedial activities will be 

planned. 

The results of the groundwater investigation indicate that significant levels of semivolatile and volatile organic 

compounds are associated with the fuel spill. The areal extent of groundwater contaminated with the fuel 

appears to be limited to a zone bounded by the area of floating product and the monitoring wells MW16-08 

and MW16-10. A feasibility study for the floating-product layer and associated contaminated soil should be 

considered. 

The presence of benzene in MW16-06 and MW16-09 is not explained by the RI, but the source of benzene 

may not be the floating product in the vicinity of Building C-50. Since MW16-08 does not contain VOC 

contaminants, additional subsurface investigation may be justified in the area bounded by MW16-08, MW16- 

06 and MW16-09. Additional investigation in the northern section of the site is needed to determine the 

extent of benzene contamination. 

Lead was found in one shallow groundwater sample at a concentration above the EPA Office of Water 

Action Level. Two of the three surface soil samples were above the EPA soil level of 400 ppm. Lead was 

also detected at levels above sediment ecological toxicity thresholds in three sediment samples. Although 

lead was not widely spread or found to result in elevated risks to human health or the environment at Site 

16, the IEUBK model indicated that blood levels of lead could exceed protective guidelines as a result 

from contact with site media. Lead concentrations should be considered in any future FS. 
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The human health risk assessment concluded that cancer and non-cancer risks above guideline ranges 

result under several scenarios, based on compounds found in local groundwater, surface soil, and 

subsurface soil. 
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9.0 SlTE 17: LANDFILL 

9.1 SlTE BACKGROUND AND PHYSICAL SElTlNG 

The Site 17 Landfill occupies 3 acres in the Waterfront area, adjacent to a tidal marsh in the Ware Creek 

drainage basin. The site was used for the disposal of wood, forklifts, empty paint cans, and construction 

debris. The landfill surface is covered with a parking area that is currently utilized by Waterfront personnel. 

The fa& of the landfill is 10 to 15 feet higher in elevation than the marsh area and is heavily Vegetated. 

Infiltration is limited to some degree by the nature of the surface cover, and overland flow drains toward the 

salt marsh north and west of the site. The groundwater flow direction is north-northwest toward the marsh, 

based upon measured groundwater elevations. 

Geo-rectified digital imagery was utilized to interpret the probable extent of disposal areas with respect to the 

placement of fill material during the early 1940s. The Waterfront facilities were originally constructed upon 

this fill material. Figure 9-1 is a map of the site. 

9.2 PREVIOUS INVESTIGATIONS 

9.2.1 IAS and SI 

The 1983 IAS, consisting of interviews and visual inspection, concluded minimal impact. The site was not 

recommended for a confirmation study because of the presence of largely inert and immobile materials. 

During the 1993 SI, soil samples were collected from three soil borings and two of the four monitoring well 

borings. Soil borings were completed to the water table, and subsurface soil samples were taken from 

between 5 and 11 feet bgs. Four monitoring wells were installed and screened in the upper water-bearing 

zone. In addition, four sediment samples were collected from the marsh area downgradient of the site. Soil 

samples were analyzed for metals and cyanide, and analytical results indicated that no significant 

concentrations of metals or cyanide were present. Elevated levels of volatiles, semivolatiles, and pesticides 

were detected in sediment samples. Groundwater samples were analyzed for TAL metals, full scan of TCL 
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compounds, and landfill parameters. Elevated levels of metals and landfill parameter indicators were present 

in groundwater. 

Between June a n d  October 1995, B&R Environmental conducted the following field investigation activities at 

Site 17: 

. Sampling and analysis of surface water 

Sampling and analysis of sediment 

. Drilling and installation of one shallow permanent monitoring well 

Sampling and analysis of groundwater from the newly installed well and existing wells 

. Measurement of static-water levels in the wells 

Sampling and analysis of surface soil 

B&R Environmental conducted a survey to establish the horizontal locations and vertical elevations of the 

surface water and sediment samples, the surface soil sample, and the newly installed monitoring well and 

selected existing wells. 

Results of the RI revealed slightly elevated levels of PAHs and pesticides in drainage pathway sediments and 

elevated levels of metals, possibly due to suspended sediment, in drainage pathway surface water samples. 

9.2.4 Data Gavs (Objectives of RI Addendum) 

Evaluation of the RI data indicated that further data were needed to evaluate the potential ecological impacts 

on the wetlands adjacent to the site; therefore, additional surface water and sediment sampling in the marsh 

northeast of the landfill was required. 



9.3 RI ADDENDUM FIELD INVESTIGATION 

On October 28 and 30, 1996 B&R Environmental conducted the following field activities at Site 17 

Sampling and analysis of surface water (Section 9.3.1) 

Sampling and analysis of sediment (Section 9.3.2) 

9.3.1 Surface Water Sampling 

As specified in the RI Addendum work plan, six sample locations in the wetlands area northeast of the site 

were selected for sampling surface water and associated sediment. Three locations either had no surface 

water flow or minimal flow inadequate to obtain aqueous samples; therefore, only three surface water 

samples (17 SW 05 through 17 SW 07) were collected. Samples were obtained from a ponded area that 

discharges westward to the creek (17 SW 07) and from the creek itself (17 SW 05 and 17 SW 06). Figure 9-1 

shows the sample locations. Samples were collected by placing the sample container directly into the 

surface water. Samples were submitted to IEA Laboratories for TAL metals, TCL semivolatiles, TCL 

pesticidesIPCBs, TSS, alkalinity, hardness, BOD, COD, and TDS analysis. B&R Environmental also 

analyzed for temperature, turbidity, specific conductivity, pH, salinity, and dissolved oxygen in the field. 

9.3.2 Sediment Sampling 

Six sediment samples (17 SD 05 through 17 SD 10) were collected at various locations in the marsh 

northeast of the landfill. Samples 17 SD 05 through 17 SD 07 correspond to the surface water locations 

described in Section 9.3.1. Samples 17 SD 08 and 17 SD 09 were collected from drainage pathways leading 

to the creek, and 17 SD 10 was collected from the creek. Figure 9-1 presents the sample locations. AII 

samples were obtained at depths from approximately 2 to 6 inches by stainless-steel trowel and transferred 

into the sample container. Samples were submitted to IEA Laboratories for TAL metals, TCL semivolatiles, 

TCL pesticidesIPCBs, TOC, grain size, and percent moisture. B&R Environmental also recorded PH, 

conductivity, and moisture in the field. 



9.4 SITE CHARACTERISTICS 

9.4.1 Geoloqy 

Regional mapping places Site 17 within the outcrop area of the Englishtown Formation. The Englishtown 

Formation ranges between 35 and 150 feet in thickness, and the soil borings are no more than 20 feet deep. 

The lithology of t h e  sediments encountered in the on-site borings generally agrees with the published 

description of the Englishtown Formation. In general, the borings encountered fill material and yellowish- 

brown, olive brown, and gray silty sand, clayey sand and sand, olive brown silt, and gray clay. Based upon 

the boring log descriptions, the wells and borings penetrated fill material and the Englishtown Formation. 

Groundwater in the fill material and the Englishtown aquifer beneath the site occurs under unconfined 

conditions and the fill material and formation are interpreted to be hydraulically interconnected. The direction 

of shallow groundwater flow in the aquifer, as indicated by both the August and October 1995 groundwater 

elevation measurements, is toward the northwest. There does not appear to be a significant seasonal 

variation in groundwater flow direction. 

Based upon the boring log descriptions, the wells are screened across the contact between the fill material 

and the Englishtown Formation. 

9.5 NATURE AND EXTENT OF CONTAMINATION 

This section evaluates the occurrence and distribution of samples from the 1995 RI and 1996 RI Addendum 

field activities. 

9.5.1 Surface Soils 

One site-related surface soil sample (17 SS 01) was collected at Site 17 (Figure 9-1). Tables 9-1 and 9-2 

present the occurrence and distribution of inorganic chemicals detected in site-related surface soil samples 

and compares them to background. Table 9-3 presents a comparison of detected compounds to ARARs and 

TBCs. Figure 9-2 shows sample locations and concentrations of compounds that exceed ARARs and TBCs. 



TABLE 9-1 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE SOILS AT SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 
(mglkg) 

' - Selected as a COPC 
" - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. 
"' - Background samples are as follows: BGSBOlOO, BGSB0200 (AND A DUPLICATE. DUP-4). BGSB0300, BGSB0400 



TABLE 9-2 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE SOIL AT SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 

(uglkg) 

* - Selected as a COPC 

Nssl7or xls 1/9/98 2.48 PM 



TABLE 9-3a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 
I Page 1 of 2 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium, total 

cobalt 

capper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

sodium 

vanadium 

zinc 

ARARS 8 TBCs 

Maximum 
Contaminant 
Level (MCL) 

17GW01 

17GW01 

1995 RI 

08/02/95 

U@L 

2090 E 

3.3 U 

49.7 

4.5 E 

0.43 

1 1000 

1.1 

24.7 

0.77 U 

1400 E 

1.5 UJ 

14500 

3040 E 

0.0040 UJ 

43.2 

3000 

15800 

1.1 

253 R 

uglL uglL uglL 

200 

50.0 8 00 

2000 2000 a 2000 

4.00 4000 e 20 0 

5.00 5.00 e 4 00 

Drinking Water 
Health Advisory 
(Lowest Criterion 

Shown) 

17GWO3 

17GW03 

1995 RI 

07127195 

uglL 

1360 E 

4.2 

118 

1.4 

0.87 

7290 

1 .O U 

14.0 

. 0.83 

10800 E 

5.7 J 

6990 

732 E 

0.0040 UJ 

15.8 

3040 

28900 

10.2 

68.9 R 

NJDEP 
Groundwater 

Quality 

Standard 

17GW04 

17GW04 

1995 RI 

07/27/95 

uglL 

96.8 

19.7 E 

590 

0.11 U 

8.3 E 

51 7000 

1 .O U 

0.72 

1 .O 

54300 E 

1.5 UJ 

89900 

864 E 

0.0040 UJ 

0.75 U 

92700 

15700000 E 

0.61 U 

3.8 

17GW05 

17GW05 

1995 RI 

08/09/95 

uglL 

1500 E J 

7.0 

16.0 

0.11 U 

0.38 U 

1700 

4.6 

2.2 

2.5 

11300 E 

3.8 J 

1440 

79.9 E 

0.054 

3.2 

2460 

4780 

18.1 

10.5 

. - - 
- - - 

- - -  
- - - 



TABLE 9-3a I 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 

criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to MCLs, MCLGs, or SMCLs: 

- - No standard is available for this chemical in this classification. 

a - Where applicable, value@) represent the more stringent of criteria for total, cis-, and trans- isomers. 
+ - Criteria are for total chromium. 
tt - Action level 1300 uglL for water treatment technology for public water supply systems. 
I;t. - Action level 15 uglL for water treatment technology for public water supply systems. 

Footnotes to Health Advisories: 

- - No standard is available for this chemical in this classification. 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical. 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories fax this .-i~emicai. 

c - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chmical 

d - The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

e - The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical. 



TABLE 9-3b 

COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 17 

LOCATION: 17GW01 

DATA SOURCE: 1995 RI 

SL?MPLE DATE: 08/02/95 

MISCELLANEOUS 

ammonla nitrogen mglL \ 1 .O 1 
-. 
biochemical oxygen demand mglL --- 1.3 

chemical oxygen demand mglL 7.0 I 

chloride mglL 120 

sulfate mglL 180 

total organic carbon mglL 0.50 

total phosphorus as PO4 mglL 0.20 I 

turbidity ntu 1 nla 

NWS EARLE, COLTS NECK, NEW JERSEY 

Page I of 2 

17GW04 1 17GW05 I - - -  11 ARARS 8 TBCs .. 

17GW04 I 17GW05 I - - -  I Maximum Drinking Water NJDEP 

Contaminant Health Adv~sory + ':'water 
1995 RI 1995 RI Level (MCL) (Lowest Criterion Uuality 

07/27/95 08/09/95 Shown) Standard 



TABLE 9-3b 
COMPARISON OF GROUNDWATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 

roofnotes to sample results: 

11 - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 

criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criterta 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to MCLs, MCLGs, or SMCLs: 

- No standard is available for this chemical in this classification. 

Footnotes to Health Advisories: 

- No standard is available for this chemical in this classification. 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical 

c - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemtcal 

d - The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical 

e - The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical 



SAMPLE NUMBER: l 7 S W l  08124195 

11 LOCATION: I l7S001 

11 DATA SOURCE: 1 .  1995R1 

I- 
barium 1 3.3 

I 

SAMPLE DATE: 

INORGANICS 

aluminum 

calcium 1 336 

chromium, lotal I 10.8 

08124/95 

m g m  
1410 

antimony 

arsenic 

beryllium 

cadmium 

coban 

copper 

iron 7790 

0.58 1 

11.4 E - .  

0.1 1 

0.23 

I 

lead I 10.9 

magnesium 

manganese 

mercury 0.020 

nickel 

potassium 

selenium 

silver 0.20 

sodium 50.2 

thallium 

vanadium 

zinc 

' SEMIVOLATILES Uglkg 

2-methylnaphthalene 360 U 

4-methylphenol 360 U 

acenaphthene 360 U 

(1 acenaphthylene 1 360 U 

TABLE Q-3c 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 
Page l o1  7 

17S002 06/15/95 

17SD02 

1995 RI 

178003 06/15/95 

17SD03 

1995 RI 

0611 5/95 I 06/15/95 I 0611 5/95 

3120 J 898 J 117 1090 390 4800 J 
. - 

74.8 J 33.8 J 4.0 44.6 27.0 J 218 J 460 0 

0.32 E J 0.16 E J 0.0080 U 0.14 U 0.13 U 0.54 UJ 0150 L 
- -- - - . . 

27.6 E J 7.2 J 1.9 U 5.7 3.1 29.3 E J 21 0 L 
-- 

3350 J 1320 J 235 2830 J 1120 J 4000 

7.4 J 2.2 J 0.93 J 1 .O U 1 .O U J 

5.0 UJ 1.8 U J 1 .O U 0.14 U 0.13 U 

695 J 165 J 870 24 1 263 10800 
-. -- 

3.6 UJ 1.3 UJ 0.74 U 0.89 U 0.82 UJ 3 4 

101 J 42.7 J 9.4 26.2 23.0 J: 4 C 3  
. .-. 1 . -  - - - 

242 E J 57.4 J 7.3 J 44.4 28.0 - i E J  I 

10130196 

mdkg 
4430 

0.49 U 

12.0 E 

15.5 

0.70 

mglkg 

1 9300 J 

25.6 UJ 

36.3 E J 

71.8 E J 

1.2 J 

3.1 E . J  

4660 J 

53.5 J 

6.4 J 

99.1 E J 

19700 J 

126 E J 

178004 06/15/95 

175004 

1995 RI 

10128196 

mg1kl.I 
2660 

0.45 U 

9.7 E J 

I 5.8 

0.55 

m m g  
7770 J 

9.4 UJ 

13.2 E J 

32.2 J 

0.72 J 

1.1 UJ _ _ _ _ _ _  
1260 J 

20.2 J 

2.8 J 

26.1 J 

20500 J 

75.9 E J 

17SD05 10130196 

17SD05 

1996 RI 

m g h  
745 

5.2 U 

4.0 

2.4 

0.17 U 

0.62 U 

125 

6.8 

1.2 U 

2.0 

5640 

5.2 J 

-- - -. 
1 20 L 

- --- ~ 

81 0 L 

50 0 T 
-- 

34 0 L 

47 0 L 

10128196 11 Threshold Vahes 

0.66 0.058 U 0 24 UJ 

3300 J 
- 

516 1 

17SD06 10128196 

17SD06 

1996 RI 

I m g h  

15800 J 

2 3  E J 

41.9 E J 

408 E J 

I 1 9  J 

27.4 J 

2.3 

11.9 

30700 

12.4 

-- -- - - -. - - -. - .- - 
mglkg 

- 

-- 

2 00 M 

8 20 L 
.- 

400 €3 
. -. . . . -- - 

17S~07 10128196 

17SD07 

1996 RI 

11 9 J 

1.3 

3.4 J 

23800 

8.7 J 

SELECTED A W R S  

Sediment 

Ecological 
Tox~cdy 

49.0 J 

21.1 J 

83.2 E J 

66400 J 

236 E J 



TABLE 9-3c 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCs - SITE 17 

NWS EARLE, COLTS NECK. NEW JERSEY 
Page 201 7 

SAMPLE NUMBER 

LOCATION 

DATA SOURCE 

SAMPLE DATE 

178001 08/24/95 

17SD01 

1995 RI 

08124195 

1 7SD02 0611 5/95 

175002 

1995 RI 

06H 5/95 

178003 0611 5/95 

l7SD03 

1995 RI 

0611 5195 --- 
uglkg 

1000 E J 

2600 E J 

2600 E J 

5000 E J 

3100 E J 

1300 E J 

9400 J 

610 J 

630 E J 

3100 E J 

140 J 

820 E J 

220 J 

100 J 

4700 E J 

590 E J 

2200 E J 

750 J 

160 J 

4200 E J 

7000 E J 

u g w  

4 0  J 

uglkg 

260  E J 

980 E J 

130 E J 

730 UJ 

I SEMlVOLATlLES 

1 7SD04 06/15/95 

17SD04 

1995 RI 

0611 5/95 

u g w  

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

U 360 

360 U 

360 U 

68 0 J 

360 U 

360 U 

360 U 

360 U 

130 J 

360 U 

360 U 

360 u 
360 u 
360 U 

120 J 

uglkg 

11 0 u 
uglkg 

1 6  'R 

270 E 

590 E 

nla 

, 
uglkg 

2100 UJ 

500 E J 

490 E J 

1000 E J 

530 E J 

260 J 

4400 J 

2100 UJ 

2100 UJ 

690 E J 

2100 UJ 

2100 UJ 

2100 UJ 

2100 UJ 

930 J 

2100 UJ 

420 E J 

2100 UJ 

2100 UJ 

510 J 

1100 E J 

uglkg 

620  UJ 

uglkg 

580 E J 

980 E J 

300  E J 

210 UJ 

uglkg 

410 U 

410 U 

410 J 

620 J 

410 u 
410 U 

410 U 

410 U 

410 U 

520 J 

410 U 

410 U 

410 U 

430 J 

96 0 J 

410 U 

410 U 

410 u 
410 U 

410 U 

800 J 

ug/kg 

120 U 

Wlkg 

4 1  u 
038 R 

4 1  U 

41 0 U 
4-13 

-- -- 
anlhracve !I - 
benzo(a)anlhracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g.h.i)perylene 

benzo(k)fluoranthene 

bts(2-ethylhexyl)phthalale 

butylbenzylphthalale 

carbazole 

chrysene 

di-n-butylphlhalale 

dtbenz(a,h)anlhracene 

dtbenzofuran 

d~ethylphthalale 

fluoranthene 

fluorene 

indeno(l,2.3-cd)pyrene 

isophorone 

naphthalene 
phenanlhrene 

pyrene 

VOLATlLES 

toluene 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor- 1248 

1 7SD05 1013Ot96 

17SD05 

1996 RI 

1 0130196 

178006 10/28/96 SELECTED ARARS 

17SD06 Sed~rnenl 

Ecolog~cal 
1996 RI 

T o x ~ c ~ l y  
10128196 Threshold Values 

uglkg 

480 UJ 

120 J 

140 J 

200 J 

660 J 

920 J 

480 UJ 

480 UJ 

480 UJ 

180 J 

480 UJ 

480 UJ 

480 UJ 

480 UJ 

310 J 

480 UJ 

680 J 

480 UJ 

480 UJ 

120 J 

250 J 

uglkg 

nla 

Wlk9 

4 8  U 

4 8  U 

4 8  U 

480  U 

P 

u g h  

440 U 

440 U 

440 U 

64 0 J 

440 U 

440 UJ 

540 J 

440 U 

440 U 

500 J 

440 U 

440 U 

U 440 

440 U 

930  J 

U 440 

440 U 

440 u 
440 u 
440 U 

750 J 

uglk9 

nla 

u g l b  

4 4  U 

4 4  U 

4 4  U 

44 0 U 

uglkg 

1800 UJ 

1800 UJ 

1800 UJ 

240 J 

1800 UJ 

1800 U J 

1800 UJ 

1800 UJ 

1800 U J 

180 J 

1800 UJ 

1800 UJ 

1800 UJ 

1800 UJ 

400 J 

1800 U J 

1800 UJ 

1800 u J 

1800 UJ 

200 J - 

360 J 

uglkg 

nla 

uglk9 

4 2 0  E ,I 

110 E J 

390 E J 

180 UJ 

. 

. 

-- 

uglkg 

330 r 
-- -- -- 

330 F 
- 

4 30 L 

330 F 

330 F 
-- 

330 F 
-- 

890000000 S 
- 

11000 0 

330 F 

330 F 

11000 P 
- 

330 F 
- 

2000 P 

630000 P 
-- 

2900 0 

540 P 

330 F 

480 P 

850 Q 

660 L 

ug"cl 

670 P 

uglkg 

160 L 
220 L 

160 L 

22 7 L 



TABLE 9 - 3 ~  

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE t7  
DRAFT 

Page 301 7 
NWS EARLE, COLTS NECK. NEW JERSEY t 

.- 

178007 10128196 

17SD07 

1996 RI 

10120196 

1 78005 10130196 

17SD05 

1996 RI 

10130196 

SELECTED *RARS 

Sediment 

Ecological 

Toxicity 

Thresho\d Values 

178004 06/15/95 

17SD04 

1995 RI 

061W95 

178006 10128196 

17SDO6 

1996 RI 

10128196 

w lkg  

- - . - - - - 
-- 

7 00 0 

52 0 Q 
- 

5 40  P 

20 0 0 
-- 

- 
7 00 0 

.- 

5 00 0 

190 P 

17SDO3 06/15/95 

17SD03 

1995 RI 

06/15/95 
I 

\ PESTICIDES 1 Udk0 UBlkB uglkg uglkg u g h  w l k g  "glkg 
Aroclor-1254 nla 210 UJ 73.0 UJ 41.0 u 48.0 U 44.0 U 180 UJ 
Aroclor-1260 nla 80.0 J 31.0 J 41.0 U 48.0 U 44 0 U 180 UJ 

178002 06/15/95 

17SD02 

1995 RI 

0611 5/95 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

alphachlordane 

delta-BHC 

dieldrin 

endosutfan II 

endrin 

gamma-BHC (Lindane) - 
gammethlordane 

heptachlor epoxlde 

methoxychlor 

178001 08124195 

17SD01 

1995 RI 

08/24/95 

1.8 U 

1.8 U 

3.6 U 

3.8 U 

3.6 U 

0.037 R 

1.8 U 

1.8 U 

18.0 U 

8.1 E JN 

11.0 UJ 

21.0 UJ 

21.0 UJ 

21.0 UJ 

11.0 UJ 

7.8 E JN 

0.63 R 

3.9 J 

2.2 R 

3.8 UJ 

7.3 UJ 

7.3 UJ 

7.3 UJ 

3.8 UJ 

2.0 R 

3.8 UJ 

1.6 J 

4.5 J 

0.094 R 

0.026 R 

0.21 JN 

4.1 U 

2.1 U 

5.0 

2.1 U 

21.0 U 

2.5 U 

2.5 U 

4.8 U 

4.8 U 

4.8 U 

2.5 U 

2.5 U 

2.5 U 

25.0 U 

2.3 U 

2.3 U 

4 4 U 

4.4 U 

4.4 U 

2 3  U 

2.3 U 

2.3 U 

230 U 

P 

9 4  U J 

9 4 UJ" 

180 U J 

18.0 U J 

U J 180 

9.4 U J 

9.4 UJ 

94 U J 

94.0 UJ 



TABLE 9-3c 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 
I 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 401  7 

- - -  
- - - 

SELECTED ARARS 

Sediment 

Ecological 

Toxic~ty 

Threshold Values 

- - - 
- - - 

-.- 
.-- 

9-15 

- - - 
- - -  

I 

I 

I 
I 

I 

I 
I 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

alumlnum 

antimony 

arsenic 

barium 

, beryllium 
I 
I cadmium 

calcium 

chromium, total 

cobal 

copper 

iron 

17SW910/30/96 

17SD09 

1996 R\ 

10130196 

m m g  

7070 

0.54 U 

11.9 E 

50.4 E 

0.58 

0.28 

527 

24.1 

0 69 

9.9 J 

28000 

15.2 

442 

27.2 J 

0.16 u 
2.7 

865 

1.1 UJ 

0.16 

207 u 
1.0 UJ 

35.2 

14.9 

uefio 

nla 

nla 

nla 

nla 

17SD0810/30/96 

17SD08 

1996 RI 

10130196 

I mglkg 

1 8180 

I 0.44 U 

9.4 E 

26.6 

I 0.57 

I 0.36 

1 177 

69.0 

1.1 

I 7.6 J 

17600 

I 
~p 

mglkg 
~- 

17SD10101J0196 

17SD10 

I996 61 

10130196 

mglkg 

3550 

0.50 U 

6.9 

15.0 

0.33 

0.29 

236 

9.6 R 

1.1 

10.0 J 

7660 

31.3 

355 

12.8 J 

0.31 E 

3.0 

720 

1.0 UJ 

0.17 

191 U 

0.91 UJ 

16.2 

28.9 

uente 

nla 

nla 

nla 

nla 

I 

I 'lead 

magnesium 

manganese 

mercury 

1 nickel 
I 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

SEMIVOUTILES 

2-methylnaphlhalens 

4-methylphenol 

acenaphthene 

acenaphthylens 

. -. . . -- - - 
2 00 M 

8 20 L 
- - - -- - - - - 

4 0 0  B 

1 20 L 

1 18.0 

715 

14.8 J 

0.13 U 

4.4 

1510 

0.93 UJ 

0.13 

168 u 
0.80 UJ 

73.6 

52.4 

uglkg 

430 UJ 

430 UJ 

430 U J 

430 UJ 

I 

81 0 L 

50 0 T 
-- -. - -- - -- 

34 0 L 

47  0 L 11 
460 0 

0150 L 

21 0 L 
-- 

P 

1 00 M 
- 

-- 

150 L 

uglkg 

330 F 

620 Q 

44 0 L 
- 



TABLE B - 3 ~  

COMPAR: '.. -- ~:5DlMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: l7SW8 10/30198 17SD09 10M0196 178010 10130196 - - -  - - -  - - -  - - - 
LOCATION: 17SD08 l7SD09 17SD10 - - -  - - - - - -  - - - 

DATA SOURCE: I 1996RI ( 1996RI I 1996RI I I I I 
SAMPLE DATE: 

anthracene 

butylbenzylphthalate 

chrysene 

dl-n-butylphthalale 

dibenz(a,h)anlhracene 

dibentofuran 

10130/96 I 1 onorse I 10130196 I I I I 
u m n  usm uglkg 

430 UJ nla nla 

430 UJ nla nla 

43.0 J nla nla 

81 .O J nla nla 

430 UJ nla nla 

430 UJ nla nla 

430 U J nla nla 

430 U J nla nla 

430 UJ nla nla 

76.0 J nla nla 

430 UJ nla nla 

430 UJ nla nla 

430 UJ nla nla 

dielhylphlhalale 430 UJ nla nla 

fluoranlhene 110 J nla nla 

fluorene 430 UJ nla nla 

indeno(l,2,3-cd)pyrene 430 UJ nla nla 

isophorone 430 UJ nla nla 

naphthalene 430 UJ nla nla 

phenanthrene 63 0 J nla nla 

pyrene 110 J nla nla 
1 -  - 

VOLATILES ugkg uglkn w l k n  

oluene nla nla nla 

'ESTICIDES uglk9 u m 9  W k 9  

I,4'-DDD 4.3 U 5 2  U 230 E J N  

DRAFT 

Page So1 7 

;ELECTED ARARS 

Sediment 

Ecological 
Toxicity 

Threshold Values 



TABLE 9 - b  

COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 I 
DRAFT 

Page 601 7 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

)I LOCATION: 

\I DATA SOURCE: 

(1 SAMPLE DATE: 

PESTICIDES 

Aroclor-1260 

alpha-chlordane 

delta-BHC 

1 dieldrin 

endosulfan ll 

I endrin 

gamma-BHC (Llndane) 

gamma-chlordane 

heptachlor epoxide 

methoxychlor 



TABLE 5 ,  
COMPARISON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 7 of 7 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control cr~terla 

No Va1.1~ - Consfiluetl! was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - value is estimated because concentration is below the quanthation limit or because of exceedance of data validation quality control 
R - Positive result is considered rejected based on exceedance of data validation quality control criteria 
N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification 
E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecological toxicity criteria: 

- No standard is available for this chemical In this classification. 

- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chemistrv and Toxlcltv of In-place pollut . . 
ants. Lewis Publishers, Inc. 

Ann Arbor, MI. 
- Source: USEPA. 1994c. Draft IV Wa- Dw~slon S- . . .  

'na Values for Hazardous Waste Sites. 2116194 
Revision. 
- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Fnvironmental Manaaement. 19:81-97. 

- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric 
Administration, Seattle, WA. 

- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PlBS 1962. 

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038 

- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038. 

- Sediment screening benchmark. Source: Suter, G. W., and J. 9. Mabrey. 1994. Toxicoloaical Benchmarks for Screening Poten!;a! 
Contaminants of Concern for Effects on Awatlc Blots 

. . . Oak Ridge National Laboratory, Oak Ridge, TN. 

- Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contaminated S a R e h & & j t i  In P Q ~  Gouvernernet~l du 
Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. In: R.L. Siegrist. 1989. ~ ~ r ~ - l  %view 01 P:qjoaches for EstaMmcg 
Cleanly Goals for Hazardos Waste Contaminated L a .  Institute for Georesearch and Pollution Research. Norway. 

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: I994 Revision. Oak Ridge National Laboratory. 



TABLE 9-3d 

COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 47 

11 SAMPLE NUMBER: 1 17SWlO8124195 

11 LOCATION: I 17SD01 

11 DATA SOURCE: I 1995 R, 

total organic carbon mg/kgl 740 

SAMPLE DATE: 

MISCELLANEOUS 

% solids X 

moisture % 

NWS EARLE, COLTS NECK, NEW JERSEY 

08124195 

nla 

7.5 

nla nla nla nla nla nla 

83.5 54.9 18.7 nla nla nla 

5.7 J 6.0 J 6.6 nla nla nla 

10000 J 30000 J 680 3640 3560 149000 

DRAFT 

Page 1 of 3 

ARARS 8 TBCs 

Sed~menl 

Ecological 



TABLE 9-3d 

COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 2 of 3 

11 SAMPLE NUMBER: 1 17SW8 10130196 17SW9 101301% I )I LOCATION: I 17SD08 I l7SD09 

11 ::ATA SOURCE: 1 1996 RI 1 1998 RI 

Iota1 organic carbon mental 9400 ( 42200 

17SDIO 10130196 -. - - - -  - - -  - - - ARARS 8 TBCs 

17SD10 - - - - - -  - - - Sed~rnenl 

Ecoloaical 

10130198 Threshold Values 

I I I I 
nla 



TABLE 9-3d 
COMPARISON OF SEDIMENT MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 17 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control criteria. 

No Value - Constituent was not analyzed for in this sample. 
UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 
J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria 
R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 
E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecological toxicity criteria: 

- No standard is available for this chemical in this classification. 

- Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments: Chermstry and Toxicity of In-Place Pollutants. Lewis Publishers, Inc 
Ann Arbor, MI. 
- Source: USEPA. 1994c. Draft w o n  IV Waste M m e n t  D l w n  Sed 

. . . 
kmnLScreeing Values for Hazardous Waste Sites 2/16/94 

Revision. 
- Effects Range-Low. Source: Long E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Enviromntal  Manaaement. 19:81-97. 
- Effects Range-Low. Source: Long, E. R. and L. G. Morgan. 1991. The Potential for Biological Effects of Sediment-Sorbed Contaminants 
Tested in the National Status and Trends Program. NOAA Technical Memorandum NOS OMA 52, National Oceanic and Atmospheric 
Administration, Seattle, WA. 
- Ontario screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment Quality in Ontario. Log 92-2309-067, PIBS 1962. 

- Sediment quality benchmark using equipartition. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 5401~-951038. 

- Sediment quality criterion. Source: USEPA. 1996. ECO Update. Volume 3: Number 2. EPA 540lF-951038 

- Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Joxicoloaical Benchmarks for Screenin9 Potenlid 
Contaminants of Concern for Effects on Aquatic Biob. Oak Ridge National Laboratory, Oak Ridge, TN. 

- Threshold for soils. Source: Direction des Substances Dangereuses. 1988. Contauun&d Sites i 3 ~ n ~ .  b ~ u v e r n e ~ : l ~ ~ ~ !  du 
Quebec. Ministere de L'Environment. Sainte-Foy, Quebec, Canada. ln: R.L. Siegrist. 1989. Lnternational Review of A~~roaches  for Establishing 

p Goals for Hazardos Waste Co-ted L d .  Institute for Georesearch and Pollution Research. Norway. 

- Screening value for wet soil. Source: Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge National Laboratory. 



i ABLE 9-39 

COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 
DRAFT 

Page I of 2 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 17SS01 08/24/95 - - -  ARARS 8 TBCs 

'"g'kg mglkg mglkg 

20.0 20 0 

700 47000 

1 .oo 1 .oo 

1 .oo 100 

(I LOCATION: 

11 DATA SOURCE: 1 1995RI 1 

\\ aluminum 
I I 

525 \ 

11 barium 
I I 

3.2 

beryllium 0.049 

cadmium 

calcium 

chromium, total 

cobalt 0.27 

copper 2.2 

i iron 1 3060 I 
lead 7 5 

magnesium 95.5 

I manganese 9.9 
- 

I mercury 1 0.019 I 
nickel 1.3 

potassium 104 

sodium 444 

vanadium 6.0 

zinc 10.4 J 
I 

PESTICIDES uglkg 

4,4'-DDT 1.2 J 

dieldrin 0.085 R 



TABLE 9-38 
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 2 of 2 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 



TABLE 9-3f 

COMPARISON OF SURFACE WATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page l o f  3 

11 SAMPLE NUMBER: I l7SWm Wl5195 17SW03 06/15/95 l7SWM 06 I lM5  I I 11 LOCATION: I 17SW02 I 17SW03 I 17SW04 

11 DATA SOURCE: 1 1995.1 1 1995Rl 1 1995Rl 

SAMPLE DATE: 0611 5195 06/15/95 0611 5/95 

INORGANICS u f i  uglL uglL 

aluminum 9680 6350 1510 
arsenic 88.6 E 200  E 6.8 E 

barium 331 J 274 J 303 

beryllium 1.3 0.14 U 0.14 I 

cadmium 3.2 E J 2.2 U 2.2 I 

(1 calcium 
I I 1 

1 21600 1 16500 I 52600 

chromium, total 20.4 13.9 8.5 I 

cobalt 6.2 2.7 U 3.6 

uglL 

124 

3.2 I 

37.9 

uglL 

10.0 U 

uglL 

0.52 U 

ARARS 8 TBCs 

AWQC AWQC AWQC NJDEP Criteria NJDEP Surface 

Freshwater Ingestion of Ingestion of Freshwater Water Criteria 

Chronic Aquatic Water and Fish Only Chronic Aquatic for Protection 
Life Fish Life of Human Health 

uglL uglL ug1L uglL uglL 

189 0.0180 0.140 0 0170 

2000 

1.10 + 

101 t 
- -  - -- - 

uglL uglL uglL uglL , , , , I '  

I - -  - 
3.00 1.80 5 90 i 

-1 - -- -- -. . 
uglL uglL uglL uglL b?, 

30.0 100 0.0300 40 0 



TABLE 9 3 f  

COMPARISON OF SURFACE WATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 2of 3 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

zinc 

SEMIVOLATILES 

bls(2-ethylhexy1)phthalate 

PESTICIDES 
methoxychlor 

1 7 S W  1 0128196 

17SW06 

1996 RI 

.lo128196 

29 7 J 

UglL 

1 0  J 

udL 
0 50 U 

17SW07 1 0128196 

17SW07 

1996 RI 

10128196 

INORGANICS uglL uglL 

_ _ _ _ _ _ _ _ _ _ _ _  

aluminum 

arsenic 

barium 

beryllium 

208 J 

uglL 

100 U 

uglL 
030 E R  

- - -  
- - - 

1.10 + 
10200 48900 calcium 

3.4 chromium, total R 4.6 R 209 
cobalt 

+ 
2.4 0.67 160 

7.0 copper 7.3 

iron 

lead 1.6 J 2.0 J 3.20 + 

4930 magnesium 1 18000 5 00 

272 manganese 81.2 

Life 

uglL 

189 

- 0.22 cadmium U 0.22 U 

245 

3.2 U 

30.8 

0.28 U 

mercury 

nickel 

potassium 

selenium 

sodium 

thallium 

vanadium 

101 + 
UgR 

3 00 

U~IL 

30 0 

- - -  
- - -  

- 
251 

3.2 U 

17.2 

0.28 U 

Fish 

uglL 

0.0180 

i 

0.20 U 

7.0 

3780 

3.6 UJ 

26600 

3.1 UJ 

1.1 

uglL 

1 80 

U~IL 

100 

ARARS 8 TBCs - 
AWQC 

Freshwater 

Chronic Aquatic 

uglL 

0 140 

+---I -- --, 

0.20 U 0.0120 - 

UgIL 

5 90 

U~IL 

AWQC 

Ingestion of 

Water and 

Life 

uglL 

0.140 

610 

1.70 

54700 J 

4.6 J 
1050000 

3.1 UJ 

1.6 

of Human Health 

uglL 

0 0170 
.-- 

2000 

160 + 

5.00 

uglL 

uglL 

0 0300 

AWQC 

Ingestion of 

Fish Only 

0.150 

4600 

6.30 

---- 
uglL 

1 76 

uglL 

40 0 

516 
I 

100 j. 
. .- - 

1 70 

NJDEP Criteria 

Freshwater 

Chronic Aquatic 

NJDEP Surface 

Water Criteria 
for Protection 



TABLE 9-3f 
COMPARISON OF SURFACE WATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 3 of 3 

Foc!mtes to sample results: 

b - Compound or element was not detected. Value is the detection limit (inorganics) or quantitatiotl limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to Ambient Water Quality Criteria: 

- No standard is available for this chemical in this classification. 

t - Criterion is hardness dependent and is generated based upon an assumed hardness of 400 mg/L. 



LOCATION: 

DATA SOURCE: 

MISCELLANEOUS 

alkalinity as CaC03 

11 ammonia nitrogen mglL 

11 biochemical oxygen demand mglL 

chemical oxygen demand mglL 

chloride mglL 

nitrate nitrogen mglL 

total dissolved solids mglL 

total hardness mglL 

total organic carbon mglL 1- 
turbidity 

TABLE 9-3g 

COMPARISON OF SURFACE WATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SI* 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 3 

nla nla 

2.0 E 2.0 E 

15.0 12.0 

250 80.0 

70.0 112 

0.50 U 0.19 

nla I nla 

nla 

nla 

nla 

ARARS 8 TBCs 

NJDEP NJDEP Surface 

Freshwater Ingestion of Ingestion of Freshwater Water Protection 

Chronic Aquatic Water and Fish Only Chronic Aquatic of Human Health 

Life Fish 
-. . -- . . 

1 



TABLE 9-3g 

COMPARISON OF SURFACE WATER MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 20f 3 

I SAMPLE NUMBER: I 17SW05 10130196 I 1 7 S W  10128196 

11 LOCATION: 

(1 DATA SOURCE: 1 1996RI 1 1996RI 

I SAMPLE DATE: 10130196 10128196 

akatinity as CaC03 

ammonia nitrogen 

biochemical oxygen demand mglL 

chemical oxygen demand mnlL 15.6 34.3 

11 chloride mglL I nla I nla 
nitrate nitrogen mglL nla nla 

total dissolved solids mglL 170 34.0 

total hardness mglL 54.2 52.8 

total organic carbon mglL nla nla 

total phosphorus as PO4 m g 5  nla nla 

total suspended solids m g 5  11.0 19.0 

turbidity ntu nla I nla 

70.0 

nla 

2.0 I 

104 I 

nla 

nla 

3600 

676 

nla 

nla 

20.0 

ARARS 8 TBCs 

Freshwater Ingestion of 

Life Fish 

Ingestion of 

Life 

I t o o  



TABLE 9-3g 
I 

COMPARISON OF SURFACE WATER EXPLOSIVES AND MISC. DATA TO ARARS AND TBCS - SITE 17 DRAFT 
NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to Ambient Water Quality Criteria: 

- No standard is available for this chemical in this classification. 

+ - Criterion is hardness dependent and is generated based upon an assumed hardness of 100 mglL 

& - Value represents the more stringent of criteria for freshwaters classified as FW2-NT, FW2-TP, and FW2-TM 
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9.5.1 .I lnorganics 

Concentrations of metals in 17 SS 01 were within the ranges found in background samples. 

9.5.1.2 Organics 

~ , ~ ' - D D T  was detected in background surface soil samples in the concentration range of 43 uglkg t o  420 

uglkg. The pesticide compound was detected in the surface soil sample at Site 17 at a much lower 

01 through 1 

concentration of 1.2 Wkg. 

9.5.2 Sediment 

Four site-related sediment samples (1 7 SD 'D 04) were collected during the 1995 RI a n d  an 

additional six sediment samples (17 SD 05 through 17 SD 10) were collected during the 1996 RI Addendum 

field work (Figure 9-1). Tables 9 4  and 9-5 present the occurrence and distribution of inorganic and organic 

chemicals in site-related samples and compare them to facility-wide background. Facility-wide background 

(BGSDO1, BGSD02, and BGSD04 through BGSDO7) samples are used for COPC selection for the human 

health risk assessment. Only those background samples obtained form this watershed (BGSD05 through 

BGSD07), however, are used for the ecological risk assessment. Table 9-3 presents a comparison of 

detected compounds to ARARs and TBCs. Figure 9-2 shows sample locations and concentrations of 

compounds that exceed ARARs and TBCs. 

9.5.2.1 lnorganics 

Elevated levels of t-t-&als were detected in several site samples, notably sample locations 17 SD 02 and 17 

SD 07. Metals detected at levels at least two times background include aluminum (up to 19,300 mglkg), 

arsenic (up to 41.9 mglkg), barium (up to 71.9 mglkg), beryllium (up to 1.9 mglkg), cadmium (up to 3.1 

mglkg), cobalt (up to 21.1 mglkg), copper (up to 99.1 mglkg), iron (up to 66,400 mglkg), lead (up to 236 

mglkg), magnesium (up to 4,800 mglkg), manganese (up to 218 mglkg), mercury (up to 0.32 mglkg), nickel 

(UP to 29.3 mglkg), vanadium (up to 101 mglkg), and zinc (up to 242 mglkg). Sample 17 SD 03 also showed 

elevated levels of arsenic, cobalt, iron, lead, and mercury but at levels below 17 SD 01 and 17 SD 07. 

Analytes detected, but not present in background samples, include antimony (17 SD 07), selenium (17 SD 01 

through 17 SD 04), and thallium (17 SD 02 and 17 SD 07). 



TABLE 9 4  
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

mIMl) 

' - Selected as a COPC 
" - Upper Tolerance Limn = UTL is h e  concentration that is estimated to contain a designated portion (95%) of all possible sample measurements 
"* - Background samples are as follows: BGSDO1, BGSDOZ, BGSDM through BGSDO7 

Nsdl7in xls 1/9/98 3 10 PM 



TABLE 9-5 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

IugRgl 

BACKGROUND** SITE-RELATED 

FREQUENCY OF RANGE OF REPRESENTATIVE FREQUENCY OF RANGE OF REPRESENTAT\VE 
SUBSTANCE DETECTION POSITIVE DETECTION CONCENTRATION DETECTION POSITIVE DETECTION CONCENTRATION 
4.4'-DOD 2 1 6  4.9 - 11.98 4 1 9  23 - 58 

58 4.4'-ODE ' 1 I 6  1.7 - 1.7 1.70 6 I 9  4.8 - 110 
110 4.4'-DDT 1 1 6  19 - 19 10.64 4 1 1 0  13 - 59 59 

ALPHA-CHLORDANE ' NOT DETECTED 3 I 9  4.5 - 14  13.90 

AROCLOR-1248 ' 1 1 6  5.8 - 5.8 5.80 1 1 9  57 - 57 5 7 

AROCLOR-1254 NOT DETECTED 1 1 9  120 - 120 107.08 

AROCLOR-1260 NOT DETECTED 2 I 9  31 - 8 0  60.54 

CO 
I 
w 
w 

- Selected as a COPC 

*' - Background samples are as follows: BGSDOI, BGSDOP, BGSD04 through BGSDO7 



9.5.2.2 Organics 

The PAH compounds dibenz(a,h)anthracene, acenaphthene, acenaphthylene, naphthalene, and anthracene 

(concentration range 4 uglkg to 1,000 uglkg) were found in at least one site-related sediment sample but 

were not detected in the associated background sediment samples. The maximum concentrations of PAHs 

were observed in sample 17 SD 03 with levels greater than the range of background samples. 

Bis(2-ethylhexyl) phthalate, di-n-butyl phthalate, diethyl phthalate, and butylbenzyl phthalate were detected in 

site-related sediment samples but were not detected in the associated background sediment samples. Bis(2- 

ethylhexyl) phthalate was present at the highest concentrations (9,400 uglkg in sample 17 SD 03 and 4,400 

uglkg in 17 SD 02). Aroclor 1260 was detected in 17 SD 02 at 80 uglkg and 17 SD 03 at 31 uglkg but was 

not detected in background samples. Aroclor 1248 was detected at 17 SD 10 at 57 uglkg. This level is 

approximately 10 times the background concentration. Aroclor 1254 was also detected at 17 SD 10 at a 

concentration of 120 uglkg. Aroclor 1254 was not detected in background samples. The Aroclor 1260 result 

for 17 SD 03 was qualified (R), rejected, based on data validation and cannot be used for risk assessment. 

4-Methylphenol (420 uglkg to 820 uglkg), isophorone (75 uglkg), endosulfan 11, alpha-chlordane (4.5 uglkg to 

14 uglkg), and methoxychlor (1.6 uglkg to 3.9 uglkg) were detected in at least one site-related sediment 

sample but were not detected in the associated background sediment samples. The following pesticide 

compounds were detected at concentrations greater than the ranges of background samples in one or more 

site-related sediment samples: 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, and gamma chlordane. The highest levels of 

pesticides were found primarily at sample locations 17 SD 01 through 17 SD 03 and 17 SD 07. 

9.5.2.3 Miscellaneous Parameters 

The 1995 RI sediment ~amples collected at Site 17 were analyzed for moisture, pH, and TOC. Two 

sediment samples (17 SD 01 and 17 SD 04) contained pH levels exceeding maximum sediment background 

levels. The 1996 RI Addendum samples were analyzed for TOC and percent solids. Sample 17 SD 07 

showed TOC (149,000 mglkg) approximately 1.5 times background. 

9.5.3 Groundwater 

Four site-related groundwater samples (17 GW 01, 17 GW 03, 17 GW 04, and 017 GW 05) were collected 

(from monitoring wells MW17-01 and MW17-03 through MW17-05) at Site 17 (Figure 9-1). Table 9-6 

presents the occurrence and distribution of inorganic chemicals detected in site-related groundwater samples 

and compares them to background. No organic compounds were detected in site-related groundwater 

samples. Table 9-3 presents a comparison of detected compounds to ARARs and TBCs. Figure 9-2 shows 

sample locations and concentrations of compounds that exceed ARARs and TBCs. 



TABLE 9-6 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 

lugIL1 

I BACKGROUND* * *  I SITE-RELATED 

FREQUENCY OF 1 RANGE OF I \ 2 X AVERAGE I FREQUENCY OF I RANGE OF 1 AVERAGE \ MEAN > 
SUBSTANCE DETECTION POSITIVE DETECTION 

ALUMINUM 3 1 :  

I 
-- - -- 

ARSENIC 1 1 3  5.1 - 5.1 

BARIUM 3 1  3 30.4 - 78.1 

BE 

CADMIUM 1 3 1  3 I 0.43 - 7 

I 3 1  3 1 11000-24100  
M I NOT DETECTED 1 

COBALT 3.2 - 24.7 
COPPER NOT DETECTED 

1400 - 95200 

LEAD NOT DETECTED 

MAGNESIUM 3 1  3 8610 - 17300 
-- 

MANGANESE 3 1  3 720 - 3040 

MERCURY 1 1 3  0.044 - 0.044 

NICKEL 3 1  3 3.7 - 43.2 

POTASSIUM 3 1  3 3000 - 3620 

SODIUM 3 1  3 15800 - 92500 

VANADIUM . 1 1  3 1.1 - 1.1 
ZINC 2 1  2 18.9 - 30.9 

UTLq* \ CONCENTRATION I DETECTION I POSITIVE DETECTION \ CONCENTRATION \ 2 X BKGD? 
l . 6 ~ + l l l  3387 1 4 1  4 1 96.8 - 2090 1262 NO 

1.7E+02 

2.5E+06 

7.7E+01 

2.2E +01 

9.4E + 14 

l.lE+OO 

4.2E+04 

4.OE-02 

2.4E+16 

3.8E-01 

2.5E+14 

MEAN > REPRESENTATIVE 

BACK UTL? CONCENTRATION 

19.70 

7.3E+ 11 

1 .lE-05 

2.7E+05 

l . l E + 1 2  

1.9E + 17 

9.4E-01 
7 .3E+ l l  

434535 

YES 3.99 

5.60 

105.47 

3.19 

5.29 

38067 

23.67 

66847 

26940 

NO 24.70 
YES 2.50 
NO 54300 

YES 5.70 

NO 7701 1 

3720 

0.03 

38.33 

6780 

127600 

1.14 
49.80 

43.20 

78174 

13164690 

YES 18.10 
10.50 

3 1  4 

4 1  4 

2 1  4 

3 1  4 

4 1  4 

2 1  4 

4 1  4 

3 1  4 
4 1  4 

2 1  4 

4 1  4 

- Selected as a COPC 

* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements. 

"* - Background samples are as follows: MW4-04, BGMW-02. BGMW-01. MW26-03, MW3-06, MW5-02, MW5-03, MW19-01, MW1-03, MW5-08. MW11-03 

4 1  4 

1 1  4 

3 1  4 

4 1  4 

4 1  4 

3 1  4 
2 1  4 

4.2 - 19.7 

16 - 590 

1.4 - 4.5 

0.43 - 8.3 

1700 - 517000 
1.1 - 4.6 

0.72 - 24.7 

0.83 - 2.5 
1400 - 54300 

3.8 - 5.7 

1440 - 89900 

79.9 - 3040 

0.054 

3.2 - 43.2 

2460 - 92700 

4780 - 15700000 

1.1 - 18.1 
3.8 - 10.5 

8.14 

193.43 

1.50 

2.45 

134248 

1.67 
10.41 

1.18 

19450 

2.75 

28208 

YES 

YES 

NO 

NO 

YES 

YES 

NO 
YES 

NO 

YES 

YES 

11 79 

0.02 
15.64 

25300 

3937370 

7.43 
43.81 

NO 

NO 

NO 

YES 

YES 

YES 
NO 



9.5.3.1 lnorganics 

Most metals were present in site-related samples at concentrations similar to background. Arsenic, barium, 

cadmium, and iron were  detected at levels greater than the range of background samples in sample 17 GW 

04. This sample contained a very high sodium level (1.6 percent). 

9.5.3.2 Miscellaneous Parameters 

Miscellaneous parameter analyses of four groundwater samples at Site 17 consisted of ammonia, BOD, 

COD, chlorides, sulfates, TOC, phosphates, and turbidity. Results are presented in Appendix A. MW17-03 

and MW17-01 (downgradient) and MW17-05 (crossgradient and adjacent to the landfill) revealed greater 

concentrations of indicator parameters than MW17-01 (upgradient). COD, TOC, and phosphates were 

detected in MW17-04 and MW17-05 at concentrations greater than maximum background levels. MW17-04 

also contained ammonia, chloride, and sulfate concentrations above background. Chloride concentrations in 

MW17-04 were very high (31,000 mg1L). Sulfate was detected at levels exceeding maximum background 

levels in MW17-01, MW17-03, and MW17-04. W~th the exception of very high chloride concentrations in 

MW17-04, none of the other indicator parameters were high enough to be within a range typically associated 

with concentrated landfill leachate (Chian and DeWalle, 1976; ASCE, 1976; Brunner and Keller, 1972). 

9.5.4 Surface Water 
h 

Three site-related surface water samples (17 SW 02 through 17 SW 04) were collected at Site 17 in 1995 

and three surface water samples ( 17 SW 05 through 17 SW 07) were collected in 1996 (Figure 9-1). Tables 

9-7 and 9-8 present the occurrence and distribution of organic and inorganic chemicals detected in site- 

related surface water samples and compare them to background. Facility-wide background (BGSWO1, 

BGSW02, and ~ ~ s W 0 4  through BGSW07) samples are used for COPC selection for the human health risk 

assessment. Only those background samples obtained form this watershed (BGSW05 through BGSW07), 

however, are used for the ecological risk assessment. Table 9-3 presents a comparison of detected 

compounds to ARARs and TBCs. Figure 9-2 shows sample locations and concentrations of compounds 

which exceed ARARs and TBCs. 



TABLE 9-7 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE WATER AT SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 

(uglkg) 

- Selected as a COPC 
'* - Background samples are as follows: BGSWOI, BGSWO2. BGSW04 through BGSW07 

SUBSTANCE 

PYRENE* 

SITE-RELATED BACKGROUND'* 

REPRESENT AT WE 
CONCENTRATION 

1 

FREQUENCY OF 
DETECTION 

2 1 6  

RANGE OF 
POSITIVE DETECTION 

1 - 1  

REPRESENTATIVE 
CONCENTRATION 

FREQUENCY OF 
DETECTION 

0 1 6  

RANGE OF 
POSITIVE DETECTION 



TABLE 9-8 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE WATER AT SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 

(uglLI 

- Selected as a COPC 
*' - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion (95%) of all possible sample measurements 

* * *  - Background samples are as follows: BGSWOI, BGSWOZ, BGSW04 through BGSW07 



9.5.4.1 lnorga n i c s  

Higher concentrations of most metals were seen in site-related  ample 17 SW 02. Metals present in  this 

sample at levels greater than two times background include aluminum, arsenic, barium, cadmium, chromium, 

cobalt, copper, iron, lead, mercury, thallium, vanadium, and zinc. Elevated levels were also observed for 

aluminum, arsenic, barium, iron, chromium, lead, manganese, mercury, vanadium, and zinc in 17 SW 03 and 

barium and zinc in 17 SW 03. The presence of elevated levels of aluminum in 17 SW 02 and 17 SW 03 

suggests that a significant Portion of the metals in these samples may be present in a suspended rather than 

dissolved form. No elevated levels of metals were detected in the 1996 RI Addendum samples. 

9.5.4.2 Organics 

The only organic compound detected in surface water samples was bis(2-ethylhexyl) phthalate a t  a 

concentration of 1 ug/L at sample location 17 SW 06. This compound was not detected in background 

samples. 

9.5.4.3 Miscellaneous Parameters 

Miscellaneous parameter analyses for three surface water samples collected at Site 17 in 1995 consisted of 

ammonia, BOD, COD, chlorides, nitrates, hardness, TOC, phosphates, and turbidity. Results are presented 

in Appendix A. All the indicator parameters, except for nitrates, were detected above maximum surface 

water background concentrations in all samples. Nitrate nitrogen concentrations in sample 17 S W  04 

exceeded background levels. None of the indicator parameters detected in the surface water samples were 

high enough to be within range typically associated with concentrated landfill leachate (Chian and DeWalle, 

7976; ASCE, 1976; Brunner and Keller, 1972). 

Parameters analyzed for the 1996 samples were alkalinity, BOD, COD, total dissolved solids, hardness, and 

total suspended solids. Results indicate elevated levels of alkalinity, total dissolved solids, and hardness in 

sample 17 SW 07 when compared to the other samples; however, no background samples were analyzed 

for these parameters. 

9.6 CONTAMINANT FATE AND TRANSPORT 

The behavior of con~~minants in the environment at Site 17 is described in this subsection. Various 

chemicals detected and their transport potential in the environment are discussed in Section 9.6.1. 

Persistence of detected chemicals in the environment is discussed in Section 9.6.2. Section 9.6.3 presents a 

brief discussion of contaminant trends. 



9.6.1 Detected Chemicals and Transport Potential 

Analytical results for the media sampled at Site 17 indicate detectable amounts of PAHs, pesticides, and 

PCB compounds in sediment and several inorganics present in groundwater, sediment, and surface water. 

The physical transport data for the detected contaminants are presented in Table 2-8. Additional discussion 

with respect to chemical and physical properties, contaminant persistence, and contaminant migration 

pathways is presented in Section 2.3. 

Low levels of PCBs, PAHs, phthalate, and certain pesticides were detected in sediment. The detected PAHs 

and PCBs are typically strongly bound to organic matter and are not expected to migrate significantly except 

in conjunction with surface water erosional patterns. Pesticides are also considered of low mobility when 

absorbed onto high-carbon content substrates such as natural organic material in soil or sediments. 

Bis(2ethylhexyl) phthalate was detected at a maximum concentration in 17 SD 03 and was also detected in 

the surface water from the same location. This compound possesses a high soil-water distribution constant 

(K,,) and fairly low solubility. Adsorption onto suspended solids and particulate matter and complexation with 

natural organic substances are probably the most important environmental transport processes for bis(2- 

ethylhexyl) phthalate. Phthalate esters are commonly found in freshwater and saltwater sediment samples 

and readily interact with the fulvic acid present in humic substances in water and soil, forming a complex that 

is readily soluble in water (Clement Associates, 1985). 

Levels of metals were slightly greater than background in one site-related sediment sample and in a 

corresponding surface water sample. These metals may or may' not be present in soluble form because the 

surface water sample exhibited several minerals that are normally insoluble, which suggests that transport as  

suspended solids is possible. Organic compounds have a strong tendency to adsorb onto soillsediment 

particles, a factor that greatly reduces their mobility. Surface water erosional transport may be the principal 

mechanism for migration of the detected organic compounds and metals in sediment. 

One groundwater sample, 17 GW 04, exhibited slightly elevated levels of several metals. In this well and 

others at Site 17, low turbidity readings were achieved by sampling using dedicated low-flow bladder pumps, 

so that results should represent the presence of dissolved metals. Very high levels of sodium chloride 

(approximately five percent by weight) were present in this groundwater sample, which was collected from 

monitoring well MW17-04. 



9.6.2 'Contaminant Persistence 

For the classes o f  detected chemicals, environmental persistence varies considerably. Transformation of a 

chemical to its degradation by-product(s) can be the result of numerous processes including 

biotransformation and uptake, photolysis, acid- or base-catalyzed reaction, or hydrolysis. The by-product 

chemical(s) may or may not be significantly different from a toxicological or a physical transport perspective. 

PCBs and pesticides found at the site are considered highly persistent and undergo biodegradation at slow 

rates that vary according to the chlorinated isomer substitution pattern for each type or PCB congener in 

Aroclor mixtures. 

PAHs can be biodegraded but the rate of degradation is slower for the higher molecular weight compounds. 

The rate of degradation depends on a number of factors including oxygen, carbon sources, nutrients, pH, 

moisture, and appropriate acclimatized organisms. 

A variety of unicellular and multicellular organisms take up and accumulate phthalate esters, and 

bioaccumulation is considered an important fate process (Clement Associates, 1985). Biodegradation is also 

considered an important fate process. Because phthalate esters are degraded under most conditions and 

can be metabolized by multicellular organisms, it is unlikely that long-term bioaccumulation or 

biomagnification occurs. 

9.6.3 Observed Chemical Contaminant Trends 

No VOCs were detected in the groundwater, surface soil, surface water, and sediment. Organic contaminant 

species of low solubility and mobility (PAHs, pesticides, and PCBs) were detected at low levels in sediment 

but were not found in surface water or surface soil. Phthalates were detected at elevated levels in two 

sediment samples, with a corresponding phthalate present at a trace level in one of the surface water 

samples from the same location. 

Elevated levels of certain metals were noted in sediment and surface water samples locations within the 

marsh area that is downslope and west of the edge of the landfill. Overland flow drains toward the salt marsh 

north of the site. 

Most inorganic constituents detected in Site 17 groundwater samples were within concentration ranges 

similar to background groundwater samples. One monitoring well (MW17-04) showed slightly elevated 

levels of arsenic, barium, cadmium, and iron, which, given the low turbidity readings observed, may indicate 

the potential for groundwater transport for one or more of these metals. The same well also exhibited sodium 



chloride at levels of approximately five percent (a concentration comparable to that of seawater, which is 

approximately 2.8 percent). 

9.6.4 Conclusions 

Several classes of organic compounds detected in sediment are considered to be species of low mobility 

(PAHs, pesticides, and PCBs) that are not expected to transport quickly from source areas. The occurrence 

of these compounds in sediment may be the result of gradual migration from the landfill through seeps and 

erosional dispersion; however, surface water did not reveal the presence of these contaminants. Phthalate 

esters detected in two sediments and one surface water exhibit a tendency to bind to organic matter in soil. 

These compounds can be rendered mobile in surface water when complexed with soluble forms of humic 

substances. Phthalate esters are commonly detected in sediments and might be related to migration from 

the landfill through seeps or overland flow. 

Elevated levels of metals were detected at three surface water locations. Several of the same metals were 

present at elevated levels in sediment samples from the same locations. Elevated levels of aluminum in 

these surface water locations suggest that metals may be present in association with suspended solids. The 

presence of these metals might be related to migration from the landfill through seeps or overland flow. 

One monitoring well (MW17-04) at the northwestern end of the landfill revealed slightly elevated levels of 

several metals present in dissolved form. This well was also found to contain concentrations of sodium 

chloride in the same general range as seawater. Arsenic, barium, and iron were detected at elevated levels 

in this well (and were also found at elevated levels in two sediment and three surface water samples). 

Monitoring wells near the western edge of the landfill did not reveal elevated levels of metals. 

9.7 BASELINE RISK ASSESSMENT 

This section presents the results of the baseline risk assessment for Site 17. The risk assessment was 

performed using the approach outlined in Section 2.4. Tables 9-9 through 9-12 provide the selected COPCs 

and representative concentrations of inorganics and organics in site-related surface soil, groundwater, 

sediment, and surface water, respectively. COPCs and representative concentrations were selected as 

described in Sections 2.4.1.1, 2.4.1.2, and 2.4.1.3. Exposure pathways, potential receptors, uncertainties, 

and conclusions are included. 



TABLE 9-9 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SURFACE SOIL - SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 

11 I REPRESENTATIVE il 
CHEMICAL OF CONCERN 
ARSENIC 
4,4'-DDT* 

CONCENTRATION (mglkg) 
2.3 

4 

1.2 

= UNITS FOR ORGANIC CHEMICALS ARE IN ug/kg 



TABLE 9-10 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

GROUNDWATER - SITE 17 (ug/L) 
NWS EARLE, COLTS NECK, NEW JERSEY 

11 I REPRESENTATIVE 1 
CONCENTRATION 

ARSENIC 1 0  7 I . . . . - - . - . - . ". 
CHROMIUM 3.99 
COPPER ' 3 5 I 



TABLE 9-1 1 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SEDIMENT - SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 

CHEMICAL OF CONCERN 
ANTIMONY 
ARSENIC 
COPPER 
LEAD 
MERCURY 
SELENIUM 
THALLIUM 
2-METHYLNAPHTHALENE' 
4,4'-DDD' 
4,4'-DDE' 
4,4'-DDT' 
4-METHYLPHENOL' 
ACENAPHTHENE* 
ACENAPHTHY LENE' 
ALPHA-CHLORDANE' 
ANTHRACEN E" 
AROCLOR-1248' 
AROCLOR-1254' 
AROCLOR-1260' 
BENZO(A)ANTHRACENEc 
BENZO(A)PYRENE' 
BENZO(B)FLUORANTHENEf 
BENZO(G,H,I)PERYLENE" 
BENZO(K)FLUORANTHENEi 
BIS(2-ETHYLHEXYL)PHTHALATEi 
BUTY LBENZY LPHTHALATE' 
CARBAZOLE 
CHRYSENE* 
Dl-N-BUTYLPHTHALATE 
DIBENZ(A,H)ANTHRACENEC 
DIBENZOFURAN' 
DIETHYLPHTHALATE' 
ENDOSULFAN II* 
ENDRIN* 
FLUORANTHENE' 
FLUORENE' 
GAMMA-CHLORDANE' 
INDENO(1,2,3-CDIPYRENE* 
ISOPHORONE* 
METHOXYCHLOR* 
NAPHTHALENE' 
PHENANTHRENE" 
PYRENE* 
T o ~ u t ~ t *  

- - FOH OHGANICS AHE IN ug/kg 

CONCENTRATION (mglkg) 
2.3 

21.77 
42.63 

126 
0.19 
4.47 
1.5 
170 
58 
110 
59 

766.58 
340 
8 9 

13.9 
1000 

57 
107.08 

6 1 
231 6 
2600 
5000 
3100 
1196 
9400 
61 0 
630 

3100 
140 
820 
220 
1 00 
0.21 
8.58 
4700 
5 90 
1 0  

2200 
7 5 
3.9 
160 

41 31 
7000 

4 
- 



TABLE 9-1 2 - 

REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 
SURFACE WATER - SITE 17 (ug/L) 

NWS EARLE, COLTS NECK, NEW JERSEY 

[i I REPRESENTATIVE rl 
CHEMICAL OF CONCERN 
ALUMINUM 
ARSENIC 
COBALT 
LEAD 
VANADIUM 
PYRENE 

CONCENTRATION 
6347 
48.28 
20.4. 
50.98 
41.59 

1 



The risk assessment only identifies exposure and risks, not acceptable levels of these parameters. The 

results of this risk assessment are used for input into the risk management process, where clean-up goals 

and remediation procedures are identified for a site. It should be noted that facility-wide background 

(BGSDISWOl, BGSDlSWO2, and BGSDlSW04 through BGSDISW07) samples are used for COPC selection 

for the human health risk assessment. 

9.7.1 Risk Characterization 

The results of t h e  risk assessment are presented in the risk characterization and are discussed on a 

receptor-specific basis. The identified potential receptors have been evaluated on the basis of current 

(industrial receptors) and hypothetical future land use (residential, industrial, and recreational receptors). 

9.7.1 .I Current Industrial Employee 

Surface Soil Exposure 

The estimated total cancer risks for the current industrial employee for exposure to COPCs in surface soil at 

Site 17 are 1.2E-06 (ingestion), 4.OE-07 (dermal contact), and 6.7E-10 (inhalation of fugitive dust). The total 

surface soil cancer risk is at the lower end of the lo4 to 106 target acceptable risk range often used by EPA 

to determine the need for action at CERCWRCRA sites or formulate standards and criteria (ARARs). The 

principal COPC contributing to the surface soil cancer risk is arsenic (ingestion, 99 percent of the cancer risk 

for this exposure pathway 1. 

The estimated noncarcinogenic HIS for the current industrial employee assuming exposure to COPCs in 

surface soil at Site 17 are less than 1.0 for the ingestion, dermal contact, and inhalation exposure pathways. 

Adverse noncarcinogenic effects are not expected when the HI is less than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for current industrial receptors 

exposed to surface soil at Site 17 in Tables 9-13 and 9-14, respectively. 

No CTE analysis is required for surface soil exposure. 



TABLE 9-1 3 

RME CARCINOGENIC RISK TO CURRENT INDUSTRIAL RECEPTORS - SITE 17 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL INHALATION OF CCPCS 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



TABLE 9-14 

RME NONCARCINOGENIC HQS, CURRENT INDUSTRIAL RECEPTORS - SITE 17 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL INHALATION OF COPCS 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



9.7.1.2 Future Industrial Employee 

Groundwater Exposure 

The estimated total cancer risks for the future industrial employee for exposure to COPCs in groundwater at 

Site 17 are 1.OE-04 (ingestion) and 2.1E-07 (dermal contact). The total groundwater cancer risk is at the 

upper end of the lo4 to l o 6  target acceptable risk range often used by EPA to determine the need for action 

at CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPC contributing to 

the groundwater cancer risk is arsenic (ingestion, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future industrial employee assuming exposure to COPCs in 

groundwater at Site 17 is less than 1.0 for the ingestion exposure pathways. Adverse noncarcinogenic 

effects are not expected when the HI is less than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to groundwater soil at Site 17 in Tables 9-15 and 9-16, respectively. 

No CTE analysis is required for groundwater exposure. 

9.7.1.3 Future Residential Receptor 

Surface Soil Exposure 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in surface soil at 

Site 17 are 5.4E-06 (ingestion), 1.3E-06 (dermal contact), and 4.1E-10 (inhalation of fugitive dust). The total 

surface soil cancer risk is within the lo4  to 10" target acceptable risk range often used by EPA to determine 

the need for action at CERCWRCRA sites or formulate standards and criteria (ARARs). The principal 

COPC contributing to the surface soil cancer risk is arsenic (ingestion, 99 percent of the cancer risk for this 

pathway; and dermal contact, 100 percent of the cancer risk for this pathway). 



TABLE 9-1 5 

RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE i 7 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

1 I GROUNDWATER I GROUNDWATER 

SUBSTANCE 

ARSENIC 

- 
N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR 

THIS CHEMICAL 

- 

CHROMIUM 

COPPER 

LEAD 

VANADIUM 
r 
TOTAL RISK 

INGESTION 

1 .OE-04 

DERMAL CONTACT 

2.1 E-07 

N /A 

N /A 

N /A 

N /A 

1 .OE-04 

N /A 

N /A 

NIA 

N /A 

2.1 E-07 



TABLE 9-16 
RME NONCARCINOGENIC HQS 

FUTURE INDUSTRIAL RECEPTORS - SITE 17 
GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

11 I GROUNDWATER I GROUNDWATER 11 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FO 

C CHROMIUM 3.9E-05 NIA I COPPER I 6.1 E-04 NIA 



The estimated noncarcinogenic HIS for the current industrial employee assuming exposure to COPCs in 

surface soil at Site 17 are less than 1.0 for the ingestion and dermal contact exposure pathways. Adverse 

noncarcinogenic effects are not expected when the HI is less than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for current industrial receptors 

exposed to surface soil at Site 17 in Tables 9-17 and 9-18, respectively. 

No CTE analysis is required for surface soil exposure. 

Groundwater Exposure 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in groundwater at 

Site 17 are 4.4E-04 (ingestion) and 5.4E-06 (dermal contact). The total groundwater cancer risk is at the 

upper end of the 1 O4 to 106 target acceptable risk range often used by EPA to determine the need for action 

at CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPC contributing to 

the groundwater cancer risk is arsenic (ingestion, 100 percent of the cancer risk for this pathway and dermal 

.contact, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

groundwater at Site 17 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future residential receptor, the target organ, corresponding HI, and principal COPC is skin (4.2 - arsenic). 

The estimated noncarcinogenic HI for the dermal contact exposure pathway was less than 1.0. Adverse 

noncarcinogenic effects cannot be ruled out when the HI is greater than 1.0. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to groundwater at Site 17 in Tables 9- 19 and 9-20, respectively. 



TABLE 9-17 

RME CARCINOGENIC RlSK TO FUTURE RESIDENTIAL RECEPTORS - SITE 17 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

S U R F A C E  SOlL SURFACE SOlL 

., . - - .  
ARSENIC 5.4E-06 1.3E-06 4.1E-10 

TOTAl RISK 5 .4E-06  1.3E-06 A l F - 1 0  . - . . . - . . . - . . - - 
I , . . . -  . -  I1 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

XSSRSK 17.XLS 2/6/97 l2:5O PM 



TABLE 9-1 8 

RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 17 

SURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

I SURFACE SOIL I SURFACE SOIL I INHALATION O F  COPCS 11 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



TABLE 9-1 9 

RME CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 17 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

I GROUNDWATER I GROUNDWATER I INHALATION OF I 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



TABLE 9-20 

RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 17 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

XGWRSL 17.XLS 2/6/97 1 :09 PM 



The estimated total cancer risks for the future residential receptor for exposure to COPCs in groundwater at 

Site 17 are 2.OE-04 (ingestion) and 1.7E-06 (dermal contact). The total groundwater cancer risk is at the 

upper end of the lo4  to l o6  target acceptable risk range often used by EPA to determine the need for action 

at CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPC contributing to 

the groundwater cancer risk is arsenic (ingestion, 100 percent of the cancer risk for this pathway and dermal 

contact, 100 percent o f  the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

groundwater at Site 17 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future residential receptor, the target organ, corresponding HI, and principal COPC is skin (2.0 - arsenic). 

The estimated noncarcinogenic HI for the dermal contact exposure pathway was less than 1.0. Adverse 

noncarcinogenic effects cannot be ruled out when the HI is greater than 1 .O. 

Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to groundwater at Site 17 in Tables 9-21 and 9-22, respectively. 

9.7.1.4 Future Recreational Receptor 

Sediment and Surface Water 

The estimated total cancer risks for the future recreational child assuming exposure to COPCs in sediment 

during wading at Site 17 are 2.5E-07 (ingestion) and 1.8E-08 (dermal contact). The cancer risks for 

exposure to COPCs in surface water during wading at Site 17 are 9.5E-07 (ingestion) and 2.9E-07 (dermal 

contact). This sediment cancer risk is below the lo4  to 106 target acceptable risk range. The principal COPC 

contributing to the sediment cancer risk is arsenic (dermal contact, 100 percent of the cancer risk for this 

pathway). 

The estimated individual noncarcinogenic HQs for the future recreational child assuming exposure to COPCs 

in sediment during wading at Site 17 are less than 1.0 for ingestion and dermal contact exposure pathways. 

The estimated individual noncarcinogenic HQs for exposure to COPCs in surface water during wading at Site 

17 are less than 1.0 for ingestion and dermal contact exposure pathways. Adverse noncarcinogenic health 

effects are not anticipated when the HI is below 1 .O. 



TABLE 9-21 

CENTRAL TENDENCY CARCINOGENIC RlSK TO FUTURE RESIDENTIAL RECEPTORS - SITE 17 

GROUNDWATER, AMENDED RlSK 

NWS EARLE, COLTS NECK, NEW JERSEY 

I GROUNDWATER I GROUNDWATER I INHALATION OF I 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

SUBSTANCE 

ARSENIC 

INGESTION - LIFETIME 

2.OE-04 

DERMAL CONTACT - LIFETIME 

1.7E-08 

VOAS IN G W  - A D U L T  

NIA 



TABLE 19-22 

CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 17 
GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future recreational receptors 

exposed to sediment at Site 17 in Tables 9-23 and 9-24, respectively. Estimated carcinogenic risks a n d  

noncarcinogenic HQs are presented for future recreational receptors exposed to surface water at Site 1 7  in 

Tables 9-25 and 9-26, respectively. 

No CTE analysis is required for sediment and surface water exposure. 

9.7.1.5 Lead Results 

The IEUBK Lead Model (v. 0.99) was used to characterize risks from lead in soil, dust, and water for the 

hypothetical future residential children (ages 0 through 6), who are considered the most sensitive receptor 

group at Site 17. The simulated range of blood-lead values that might occur in a population as a result of 

exposures to lead was compared to a guideline level of 10 micrograms per deciliter (pg/dL). Based on model 

results, 0.0 percent of residential children exposed under similar conditions might have blood-lead levels 

exceeding 10 pg/dL. This is less than a protective guideline of five percent for the maximum proportion of 

individuals with blood levels exceeding 10 pgIdL (EPA, 1994). The model inputs assumed were default 

parameter values, 7.5 mglkg lead in site-related soils, and 5.7 pg/L lead in groundwater. The IEUBK 

population histograms for Site 17 exposures are presented in Appendix D. 

9.7.2 Conclusions 

Surface soil, groundwater, sediment, and surface water were sampled at Site 17. The potential receptors 

considered for this site were current industrial and future industrial, residential, and recreational receptors. 

The RME cancer risks associated with future residential (groundwater) exposure scenarios were at the upper 

end of the target acceptable risk range of l o4  to lo6. The CTE cancer risks for the future residential receptor 

were also at the upper end of the target acceptable risk range of l o 4  to lo6. Arsenic (via ingestion) is the 

principal COPC that contributed to the cancer risks for these exposure scenarios. The RME cancer risks 

associated with future industrial (groundwater) exposure were at the upper end o f  the target acceptable risk 

range of l o4  to lo6. Arsenic (via ingestion) is the principal COPC that contributed to the cancer risks for 

these exposure scenarios. 



TABLE 9-23 
RME CARCINOGENIC RISK. WADING, FUTURE RECREATIONAL RECEPTORS - SITE 17 

SEDIMENT, AMENDED RISK 
NWS EARLE, COLTS NECK, NEW JERSEY 

SEDIMENT I SEDIMENT 11 

CANCER RlSK FOR PAHS NOT ESTIMATED FOR DERMAL EXPOSURE 



TABLE 9-24 
R M E  NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 17 

SEDIMENT, AMENDED RISK 
NWS EARLE, COLTS NECK, NEW JERSEY 

I SEDIMENT SEDIMENT 

CHEMICAL 



TABLE 9-25 

RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 17 

SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

NIA = N O T  APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS 

CHEMICAL 

SUBSTANCE 

SURFACE WATER 
INGESTION 

SURFACE WATER 
DERMAL CONTACT 



TABLE 9-26 

R M E  NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 1 

SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

SURFACE WATER SURFACE WATER 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS 

CHEMICAL 



RME estimates for noncarcinogenic HIS associated with future residential (groundwater) exposure scenario 

exceeded 1.0, the cutoff point below which adverse noncarcinogenic effects are not expected to occur. 

Arsenic is the COPC that exceeded 1.0 for this exposure scenarios. In addition, CTE risk estimates for future 

residential exposure to groundwater yielded an HI greater than 1 .O; the affected target organ is the skin. 

RME risk characterization results (total cancer risks and total noncarcinogenic Hls) are presented for all 

potential receptors at Site 17 in Table 9-27 for surface soil, groundwater, sediment, and surface water. Table 

9-28 presents the relevant CTE risk estimates associated with potential receptors for surface soil, 

groundwater, sediment, and surface water. The estimated RME cancer risk for the future industrial employee 

is at the upper end of the target acceptable risk range, based mainly on ingestion of groundwater. The 

estimated RME cancer risk for the future residential receptor is at the upper end of the target acceptable risk 

range, based mainly on ingestion of groundwater. The estimated CTE cancer risk for the future residential 

receptor is also at the upper end of the target acceptable risk range, based mainly on ingestion of 

groundwater. The estimated RME noncancer HI for the future residential receptor exceeds 1 .O, based mainly 

on ingestion of groundwater. The estimated CTE cancer risk for the future residential receptor exceeds 1 .O, 

based mainly on ingestion of groundwater. 

Lead concentrations detected at the site during this RI were below the EPA guidelines and are not expected 

to be associated with a significant increase in blood-lead levels based on the results of the IEUBK Lead 

Model (v. 0.99). 

Arsenic was detected in three out of four site-related groundwater samples at concentrations of 4.2 ugll, 7.0 

ugll, and 19.7 ugll. Arsenic was detected in one out of three background groundwater samples at a 

concentration of 5.1 ugll. One of the site-related concentrations, 19.7 ugll, is clearly elevated above 

background. The other two site-related samples are in the range of background. The site-related average 

concentration for arsenic is elevated above background average concentration (5.6 ugll versus 8.14 ugll). 

9.8 ECOLOGICAL RISK ASSESSMENT 

9.8.1 Backaround 

Since Sites 6 and 17 are situated in the same area of the Waterfront complex and are part of the same 

watershed, they were assessed together. As described earlier, Sites 6 and 17 are inactive landfills that 

are located adjacent to a large tidal marsh that is connected to Sandy Hook Bay. Sites 6 and 17 received 

a variety of waste materials, including construction debris, paint cans, and solvents. The surface of Site 6 

is currently paved or covered with buildings, including athletic courts, an inactive sewage settling tank, and 

Building R-15. Other portions of Site 6 are covered with turfgrass. Site 17 is located approximately 500 



TABLE 9-27 I 

SUMMARY OF RME ESTIMATED CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 17 
NWS EARLE, COLTS NECK, NEW JERSEY 

NIA = Not applicable because this media is not associated with this potential receptor 
NIS = Not sampled 

= During Showering, Adult Residents Only 
* *  = No volatiles were detected in groundwater 
* * *  = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the Hls among the affected target organs from the amended risk assessment. 



.,E9-28 
SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

NIA = Not applicable because this media is not associated with this potential receptor 
NIR - Central Tendencies calculation not required 
NIS = Not sampled 

= During Showering, Adult Residents Only 
* *  = No volatiles were detected in  groundwater 
* * *  = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the HIS among the affected target organs from the amended risk assessment. 



feet southwest of Site 6. The majority of the surface of Site 17 is now a paved parking area. A small 

portion of the m idd le  of the former landfill is covered with dirt and is used as a storage area for small 

machinery and o t h e r  materials. The toes of Site 6 and Site 17 extend into the marsh and are slightly 

higher in elevation than the marsh. Portions of the sites may have been part of the marsh before 

development at the Waterfront. 

A thin strip of trees, predominantly box elder and black locust, is present along most of the northern and 

western edges of Site 6. Honeysuckle and Japanese bamboo are also present along this area. In 

addition, a small wooded area, approximately 100 feet wide, protrudes 300 feet into the marsh from the 

northwestern e d g e  of the former landfill. Forested wetlands are located south and west of Site 17. The 

forested wetlands are dominated by red maple and sweetgum, with some elderberry and skunk cabbage. 

The marsh is dominated by a thick monoculture of Phragmites australis, also known as common reed. 

This perennial generally occupies higher marsh elevations and is rarely intermixed (Eleuterius, 1990). is 

also commonly found in disturbed wetland areas. For the most part, Phragmites provides only fair to 

marginal habitat. However, the large size of the marsh and the presence of surrounding wooded upland 

and wetland areas most likely result in extensive use by aquatic, semi-aquatic, and terrestrial receptors. 

Small fish, wading birds, and small mammals were observed in and around the marsh during 1994 and 

1996 site visits by B&R Environmental. No sensitive habitats, other than the wetlands, and no threatened 

or endangered species are known to occur on or around the marsh. 

The marsh has been extensively channelized. The numerous channels provide free flow of water in parts 

of the marsh, resulting in fluctuating water levels from Sandy Hook Bay tidal influence and inland stream 

water, although tidal influence near Sites 6 and 17 is usually minimal. Ware Creek and several small 

tributaries are located in the marsh. Ware Creek is located approximately 1,000 and 1,200 feet northwest 

of Site 6 and Site 17, ~espectively. A tributary of Ware Creek that originates on the inland portion of the 

Waterfront area runs parallel to Site 17, approximately 300 feet to the west. Hence, Site 6 and Site 17 are 

located in the Ware Creek watershed. Another small drainage depression is  located in the forested 

wetland area southwest of Site 17. Water flow is low and ephemeral in this depression, which originates 

near RI Site 15 (Site 15 is located 500 feet southeast of Site 17). Due to the topography and the paved 

and developed nature of Site 17, runoff from the former landfill area enters the marsh and forested 

wetland. Similar to Site 17, runoff from the former landfill at Site 6 flows toward the marsh. The wooded 

area along the northern edge of Site 6 contains a large depression that may hold runoff from that portion 

of the landfill. No seeps are evident on the marsh side of this depression. Also, a small drainageway is 

located on the western side of the landfill. Water is ephemeral in the drainageway and flows only after 

periods of moderate or heavy rainfall. The drainageway accepts water from a developed portion of the 

Waterfront complex to the southeast. It eventually discharges to Ware Creek, which is located about 

1,000 feet to the northwest. RI Site 16 is located in the developed area that empties into the drainageway. 



Since most of the sites are paved or otherwise developed, inhibiting significant infiltration and leaching of 

contaminants, runoff from the landfill toes is expected to be the most relevant contaminant migration 

pathway to the marsh. Most of the landfill'toe at Site 6 is vegetated, precluding erosion and significant 

contaminant migration, but portions of the toe contain some exposed soil and could contribute 

contaminants to marsh surface water and sediment. The toe of the landfill at Site 17 also contains 

vegetation, but large portions of bare or only marginally vegetated soil are present. Therefore, erosion 

and contaminant migration from the landfill toe via runoff from the paved areas was considered possible. 

As part of the 1993 SI, four sediment samples at Site 6 were collected in the marsh along the landfill toe 

(Weston, 1993b). Slightly elevated levels of several metals, including arsenic, chromium, copper, lead, 

and mercury, were detected in sediment samples. Several organics (mainly PAHs) were also detected at 

slightly elevated concentrations in sediment samples, and low levels of some pesticides and PCBs were 

detected. Only low levels of a few contaminants were detected in subsurface soil and groundwater 

samples collected as part of the SI. Four sediment samples were collected along the landfill toe at Site 17 

during the SI. Low levels of several metals and organics, primarily PAHs, were detected in some 

sediment samples. Subsurface soil and groundwater samples were also collected. Minimal contaminant 

impacts to those media were observed. 

Due to the proximity of Site 6 and Site 17 to the marsh and the potential ecological risks from possible 

contaminant inputs, surface water and sediment samples were collected as part of 1995 RI sampling 

activities to confirm the presence of contaminants in the marsh near the landfill toes (B&R Environmental, 

1996). At Site 6, two surface water samples were collected in the marsh near the landfill toe (Table 9-29). 

Originally, surface water samples were to be collected at seeps near the landfill toe, but no seeps were 

encountered, despite greater than average rainfall over the period prior to sample collection. Four 

sediment samples were collected along the landfill toe (Table 9-29). Several metals in surface water 

exceeded ecological screening values (ETs) but the exceedances were generally low; therefore, potential 

risks from inorganics in Site 6 surface water were determined to be relatively low. In Site 6 sediments, 

several inorganics exceeded ET values. In particular, lead and zinc exceeded the most conservative ET 

values available and also less conservative values. A few pesticides and PAHs exceeded the only 

screening values available, and DDT and analogs and the PAHs benz(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(g,h,i)perylene, and indeno(l,2,3-cd)pyrene exceeded both the most  

conservative screening values available and less conservative values. 



TABLE 9-29 

SUMMARY OF WATERFRONT SURFACE WATER AND SEDIMENT SAMPLES 

Sample Type 

1995 RI Surface Water 
and Sediment Samples 

Watershed Surface 
Water and Sediment 
Samples 

p3mmzG- 
Surface Water a n d  

Background Surface 
Water and Sediment 

1 See Figure 9-1 

RI AND RI ADDENDUM SAMPLING 
NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 1 Sample ~ocat ion(s) l  
Designation(s) 

06SWISDO1, I Along the toe of the Site 6 

17SWlSD03. landfill 
17SWlSD04 
WSSWlSD21 I In a Ware Creek tributary 

where it passes beneath 
Normandy Road 

WSSWlSD22 In a drainage ditch 
immediately upgradient of 
RI Site 15 

06SD08,06SD09, Slightly into the marsh in 
06SD10 drainage channels that 

originate near the landfill 
toe 

17SD08,17SD09, Slightly into the marsh in 
17SD10 drainage channels that 

originate near the landfill 
toe 

06SWlSD05, Deep into the marsh in 
06SWlSD06, drainage channels that 
06SWISD07 originate near the landfill 

toe 
17SWlSD05, Deep into the marsh in 
17SWISD06, drainage channels that 
17SWlSD07 originate near the landfill 

Creek several hundred feet 
upgradient of the marsh 

Creek (same as 
BGSWlSD05) at its point 
of entry into the marsh 

hundred feet north of the 
Waterfront complex 

Rationale for Sample Collection 

lnvestigate potential contaminant 
migration from the Site 6 landfill into 
the marsh near the landfill t o e  
Investigate potential contaminant - .  
migration from the Site 17 landfill into 

migration from the central portion of the 
Waterfront area into the larger  
watershed 
lnvestigate potential contaminant 
migration from the central portion of the 
Waterfront area into the larger - 
watershed 
lnvestigate the extent of contaminant 
impacts slightly into the marsh  (i.e., 
contaminant miaration from Site 6 
landfill past theiandfill toe area) 
lnvestigate the extent of contaminant 
impacts slightly into the marsh  (i.e., 
contaminant migration from Site 6 
landfill past thelandfill toe area) 
lnvestigate the extent of contaminant 
impacts deep into the marsh (i.e., 
contaminant migration from Site 6 
landfill) 
lnvestigate extent of contaminant 
impacts deep into the marsh (i.e., 
contaminant migration from Site 17 
landfill) 
lnvestigate the extent of contaminant 
migration from inland sources to the 
marsh and potentially obtain 
background data for Site 1 7 
lnvestigate the extent of contaminant 
migration from inland sources to the 
marsh, primarily the highway area, and 
potentially obtain background data for 
Site 17 
Collected to be representative of 
concentrations of contaminants in the 
northern portion of the marsh that are 
unrelated to NWS Earle Waterfront 
sources (background data for Site 6) 



~t Site 17, two surface water samples were collected at seeps on the landfill toe as part of 1995 RI 

sampling activities, and one sample was collected from the wetland adjacent to the western portion of t h e  

landfill (Table 9-29). Also, four sediment samples were collected along the landfill toe. Several inorganics 

in Site 17 surface water exceeded ET values. In particular, aluminum, barium, and lead significantly 

exceeded ETs. In sediments, several inorganics slightly exceeded ET values, including barium and lead. 

No ET value was available for aluminum, but the maximum detected concentration significantly exceeded 

background. Numerous organics exceeded screening values. DDT and analogs and numerous PAH 

compounds exceeded both the most conservative ET values available and less conservative values. 

Groundwater samples were also collected at Site 6 and Site 17 as part of 1995 RI sampling activities. 

Slightly elevated levels of some metals were detected in a few groundwater samples at each site but were 

not detected at concentrations high enough to indicate significant potential risks via discharge to t h e  

marsh. This concurs with SI groundwater sampling from 1993 (Weston, 1993b) that detected some 

metals in groundwater at both sites but concluded that only minimal impacts to groundwater had occurred. 

Previous investigations, as previously discussed, suggested that significant potential risks from Site 6 and 

Site 17 contaminants in surface water and sediments were possible to aquatic and semi-aquatic receptors 

that inhabit the marsh and that overland runofflerosion is the primarily migration pathway. Also, 

concentrations of PAHs in 1995 RI sediment samples were generally higher than in 1993 SI samples, 

suggesting possible active migration. However, the nature and extent of contamination in the marsh had 

not been fully defined. The 1996 R1 report concluded that potential ecological risks to marsh-related 

receptors may not be significant if migration of contaminants is minimal and contaminants are confined t o  

the areas directly adjacent to the landfill. 

Additional surface water and sediment sampling was therefore proposed in the marsh near Sites 6 and 17 

to more fully assess the zone of contaminant influence from the sites and related potential ecological risks. 

Sampling sites were selected during a field visit on October 1, 1996. Representatives from B&R 

Environmental, the Navy, NOAA, and Region II EPA were present. Three surface water and sediment 

sampling locations at Site 6 were selected at points slightly into the marsh (away from the landfill toe) 

where the hydrology indicated contaminant migration into the marsh may potentially occur (samples 

06SWISD08, 06SWlSD09, and 06SWlSD10; Table 9-29; Figure 9-1). Three additional surface water and 

sediment sampling locations were chosen farther into the marsh (a few hundred feet from the landfill) a t  

points where further contaminant migration from the landfill could potentially occur (06SWISD05, 

06SWISD06, and 06SWlSD07; Table 9-29). These included drainage depressions and channels in the 

marsh in the general vicinity of the landfill. The same approach was taken during selection of sampling 

locations for Site 17. Samples 17SWlSD08, 17SWlSD09, and 17SWISD10 were collected close to the 

marsh, and samples 17SWlSD05, 17SWlSD06, and 17SWlSD07 were collected farther out into the marsh 

(Table 9-29; Figure 9-1). This sampling regime was intended to result in six surface waterlsediment 



samples per site. This approach was taken to ascertain whether elevated levels of contaminants detected 

in samples at t h e  landfill toes were localized near the landfill. Despite relatively wet conditions during 

sampling, surface water samples at the three sampling locations closest to each site could not be 

collected, resulting in the collection of three surface water samples per site. All samples were analyzed 

for full TCLlTAL analytes. However, due to operator error, SVOCs were not analyzed for in sediment 

samples 17SD09 and 17SD10. 

Several other contaminant sources exist adjacent to the marsh. These include developments at the 

Waterfront area and roadways, as well as off-site residential areas, a non-Navy landfill, and other 

developed areas on  the western side of the marsh. In order to ascertain whether contaminants are being 

introduced into the marsh area near the landfills from other sources, three surface water and sediment 

sampling locations were selected in the Ware Creek watershed where contaminant inputs from Site 6 and 

17 are unlikely (Table 9-29). One surface waterlsediment sample was collected from a tributary of Ware 

Creek upstream of the marsh to determine if contaminants are entering the marsh from inland sources 

unrelated to the Waterfront (BGSWlSD05; Figure 9-1). Another sample was collected in the same Ware 

Creek tributary a t  the point of entry into the marsh (BGSWlSDO6). This sampling site was selected 

primarily to determine if the highway area is contributing PAHs and other contaminants to the watershed. 

Finally, an additional surface waterlsediment sample was collected in the marsh several hundred feet 

north of the Waterfront complex (BGSWfSD07). The site is not connected to the Site 6 and Site 17 areas 

by open waterways and is not located close to any developments; it was selected to represent potential 

concentrations of contaminants in the marsh that are completely unrelated to NWS Earle sources. 

Data from background sample BGSWlSD07 are presented for comparative purposes on Site 6 screening 

tables. This sampling location was closest to Site 6 and was located approximately 800 feet into the 

marsh from the site, so background data from this sample were most appropriate for comparison to the 

Site 6 samples (Figure 9-1). The average contaminant concentrations in background samples 

BGSWlSD05 and BGSWISDOG are presented for comparative purposes on Site 17 screening tables. 

These sampling locations were closest to Site 17 and are located directly upgradient of the site, so 

background data from these samples were most appropriate for comparison to Site 17 samples. Surface 

water and sediment data from individual samples BGSWlSD05 and BGSWfSDO6 are presented in 

Appendix Tables A-d (surface water) and A-g (sediment). Surface water contaminant concentrations were 

similar for those two samples, as were sediment contaminant concentrations. Average concentrations 

from the two samples were appropriate for use in Site 6 and Site 17 screening tables. Data from the 

background surface water and sediment samples are presented and discussed in Section 9.8.3. 

No background surface water or sediment samples were collected at the Waterfront as part of 1995 RI 

sampling activities. Surface water and sediment background data from the Mainside area were used as 



surrogate background data for the RI Waterfront ERAS (B&R Environmental, 1996). Since background 

surface water and sediment data were available from the Waterfront area from RI Addendum sampling 

activities, the RI Mainside background data were not used in this assessment. Two background surface 

soil samples (BGSB03 and BGSB04) were collected in the Waterfront area as part of 1995 RI sampling 

activities. Since surface soil was not investigated quantitatively at Sites 6 and 17 as part of this RI 

Addendum ERA, the 1995 background surface soil data were not used quantitatively in this ERA. Those 

data, however, are discussed qualitatively in Section 9.8.3. In particular, surface soil data from BGSB04, 

which was collected near WSSWlSD22 (mentioned below), are discussed. 

Two surface water and sediment samples that were collected as part of the 1996 RI Ware Creek 

watershed sampling program (WSSWlSD21 and WSSWlSD22; Table 9-29; Figure 11-1) are discussed in 

Section 9.8.2. Sample WSSWlSD21 was collected in a Ware Creek tributary where it passes beneath 

Normandy Road (approximately 1,000 feet upgradient of BGSWlSD05) and sample WSSWlSD22 was  

collected in a drainage ditch immediately southeast (upgradient) of Site 15. These samples were collected 

to investigate potential contaminant inputs from the central section of the Waterfront area into the larger 

watershed (primarily the marsh). Surface water and sediment data from these samples are presented in 

Tables 30-4a and 30-2a of the 1996 RI report, respectively, and are discussed in Section 9.8.3. 

9.8.2 Sites 6 and 17 - Results 

The results of Sites 6 and 17 surface water and sediment screening are presented below. 

9.8.2.1 Surface Water 

The maximum detected concentrations of the inorganics aluminum, barium, cobalt, copper, iron, lead, 

manganese, selenium, silver, thallium, and vanadium exceeded surface water ETs at Site 6 (Table 9-30). 

The average concentrations of aluminum, barium, cobalt, copper, iron, lead, manganese, silver, a n d  

thallium exceeded surface water ETs at Site 6 (Table 9-31). No organics were detected in Site 6 surface 

water samples (Table 9-30). The maximum detected concentrations of aluminum, barium, iron, a n d  

manganese exceeded surface water ETs at Site 17 (Table 9-32). The average concentrations of those 

four metals in Site 17 surface water also exceeded ET values (Table 9-33). Only one organic, bis(2- 

ethylhexyl) phthalate, was detected in Site 17 surface water, but its maximum concentration did no t  

exceed its ET (Table 9-32). 



TABLE 9-30 
SELECTION OF SURFACE WATER CONTAMINANTS OF CONCERN - SITE 6 

MAXIMUM CONCENTRATIONS 
NWS EARLE, COLTS NECK, NEW JERSEY 

1 Sample BGSWO7 
2 See Table 2-24 
ND = Not detected 
NA = No value available 



TABLE 9-31 
SELECTION OF SURFACE WATER CONTAMINANTS OF CONCERN - SITE 6 

AVERAGE CONCENTRATIONS 
NWS EARLE, COLTS NECK, NEW JERSEY 

1 Sample BGSW07 
2 See Table 2-24 
ND = Not detected 
NA = No value available 

Retained 

as COC? 
Inoraanics lualL) 

Hazard 

Quotient 
N.J. Water 

Quality Standard 

Representative 
Surface Water 

Threshold2 
Average 

Concentration 
Background 

Concentration1 

Range 
of 

Detections contaminant of Concern 

Frequency 
of 

Detection 



TABLE 9-32 
SELECTION OF SURFACE WATER CONTAMINANTS OF CONCERN - SITE 17 

MAXIMUM CONTAMINANT CONCENTRATIONS 
NWS EARLE, COLTS NECK, NEW JERSEY 

Organics IpgIL) 
Bis(2-ethy1hexyl)phthalate I 1 I3  I 1 I ND I 1 I 32 1 N A I 0.0 I No 

1 Average of samples BGSW05 and BGSWOG 
2 See Table 2-25 
ND = Not detected 
NA = No value available 

Retained 
as COC? 

Hazard 
Quotient 

N.J. Water 

Quality 
Standard 

lnorganics IpglL) 

Representative 

Surface Water 
Threshold2 

Aluminum 
Barium 
Cobalt 
Copper 

Maximum 
Concentration 

Background 
Concentration' 

313 
313 
3/3 
313 

Range of 
Detections Contaminant of Concern 

Frequency 
of 

Detection 

1 24-251 
17.2-37.9 
0.67-2.5 
3.5-7.3 

57.3 
31.5 
1.85 
3.45 

25 1 
37.9 
2.5 
7.3 

87 
3.9 

3.01 
25.8 

N A 
N A 
N A 
11 

2.9 
9.7 
0.8 
0.3 

Yes 
Yes 
No 
N o 



TABLE 9-33 

SELECTION OF SURFACE WATER CONTAMINANTS OF CONCERN - SITE 17 
AVERAGE CONTAMINANT CONCENTRATIONS 

NWS EARLE, COLTS NECK, NEW JERSEY 

Organics (vglL) 
Bis(2-ethy1hexyl)phthalate 1 113 I 1 ND I 3.67 I 32 I NA I 0.1 No 

1 Average of samples BGSW05 and BGSWO6 
2 See Table 2-25 
ND = Not detected 
NA = No value available 

Retained 
as Cnr? 

Hazard 
Quotient 

N.J. Water 
Quality 

Standard 

Representative 
Surface Water 

Threshold2 
Average 

Concentration 
Background 

Concentration1 
Range of 

Detections Contaminant of Concern 

Frequency 
of 

Detection 



9.8.2.2 Sediment 

The maximum detected concentration of arsenic in Site 6 sediments exceeded its ET value (Table 9-34). 

NO suitable sediment ETs were available for the inorganics aluminum, beryllium, cobalt, thallium, and 

vanadium. NO inorganics in Site 6 sediments exceeded ET values using average concentrations (Table 9- 

35). The maximum detected concentrations of the organics anthracene, benzo(a)pyrene, 

benz(a)anthracene, and pyrene (all PAHs) exceeded sediment ETs in Site 6 sediments (Table 9-34). The 

average concentrations of the organics anthracene, benzo(a)pyrene, and benz(a)anthracene (all PAHs) 

exceeded ETs (Table 9-35). 

The maximum detected concentrations of the inorganics arsenic, barium, copper, lead, mercury, nickel, 

and zinc in Site 17 sediments exceeded ET values (Table 9-36). No suitable sediment ETs were available 

for the inorganics aluminum, beryllium, cobalt, selenium, and vanadium. The average concentrations of 

the inorganics arsenic, barium, copper, lead, and nickel in Site 17 sediments exceeded ETs (Table 9-37). 

No organics in Site 17 sediments had maximum detected concentrations in excess of ET values (Table 9- 

36). The average concentration of the organic benz(a)anthracene exceeded its ET in Site 17 sediments 

(Table 9-37). 

9.8.3 Sites 6 and 17 - Discussion 

Sites 6 and 17 surface Water and sediment data, bioaccumulatable and biomagnifiable contaminants in 

the Ware Creek watershed, RI Addendum background sampling data, and RI Ware Creek watershed 

sampling data are discussed below. 

9.8.3.1 Sites 6 and 17 Surface Water and Sediment 

Of the inorganics detected in Site 6 surface waters, aluminum, barium, iron, lead, and silver had 

significantly elevated HQ values based on their maximum detected concentrations (Table 9-30). Cobalt, 

copper, manganese, selenium, thallium, and vanadium also had maximum concentrations in excess of ET 

values, but their HQ values were relatively low. Using the average contaminant concentrations, HQ 

values for aluminum, barium, iron, lead, and silver were still elevated, and cobalt, copper, manganese, and 

thallium only slightly exceeded thresholds (Table 9-31). No organics were detected. Of the COCs with 

elevated HQ values, silver Was detected in only one sample at a level less than 1 ppb, and the remainder 

of these COCS were detected in all three samples. All the maximum values for these samples were 

detected in 06SW06, with the exception of the maximum for manganese, a common, essential 

nutrient (sample 06SW05). 



TABLE 9-34 
SELECTION OF SEDIMENT CONTAMINANTS OF CONCERN - SITE 6 

MAXIMUM CONCENTRATIONS 
NWS EARLE, COLTS NECK, NEW JERSEY 



TABLE 9-34 
SELECTION OF SEDIMENT CONTAMINANTS OF CONCERN - SITE 6 
MAXIMUM CONCENTRATION 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 2 

1 Sample BGSD07 
2 See Table 2-27 
NA = No value available 



TABLE 9-35 
SELECTION OF SEDIMENT CONTAMINANTS OF CONCERN - SITE 6 

AVERAGE CONCENTRATIONS 
NWS EARLE, COLTS NECK, NEW JERSEY 

~enzo(g:h,i)perylene 
Bis(2-ethylhexy1)phthalate 
Butylbenzylphthalate 
Chrysene 

Flourene 
Fluoranthene 

1 I6 
1 16 
1 I6 
1 16 

1 I6 
1 16 

150 
96 
300 
350 

65 
780 

ND 
ND 
ND 
ND 
ND 
ND 

225 
216 
24 1 
258 

21 1 
330 

665 
1.00E+06 

1 1000 
384 
1027 

28806 

NA 
NA 
N A 
384 
19 

600 , 

NA 
NA 
NA 

2800 
540 

5100 , 

0.3 
0.0 
0.0 
0.7 

0.2 
0.0 

N o 
No 
N o 
N o 
No 
N o 



TABLE 9-35 
SELECTION OF SEDIMENT CONTAMINANTS OF CONCERN - SITE 6 
AVERAGE CONCENTRATIONS 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 2 

I Fre~uency 1 I Representative I Effects- I Effects I 1 
of - 1 Range of I Background Average Sediment I Range I Range- 1 Hazard I Retained 1 I Cnntaminant of Concern 1 ~ e t M t i o n  Detections Concentration1 I Concentration I Threshold2 Low Median Quotient as COC? 

I I I . - N 0 
Gamma-Chlordane I 1 I6 I 8.1 I ND I 2.4 I 485 1 I NA 1 NA 1 0.0 1 No I 
1 Sample BGSD07 
2 See Table 2-27 
NA = No value available 



TABLE 9-36 

SELECTION OF SEDIMENT CONTAMINANTS OF CONCERN - SITE 17 
MAXIMUM CONCENTRATIONS 

NWS EARLE, COLTS NECK, NEW JERSEY 

I Frequency 
of Range of 

Contaminant of Concern Detection Detections 
lnorganics (mglkg) 
Aluminum 616 1 2660-1 5800 
Antimonv 116 I 2.3 
Arsenic 616 6.9-41.9 
Barium 616 5.8-50.4 
Bervllium 616 0.33-1.9 
Cadmium 1 416 1 0.28-0.66 

Background Maximum 
Concentration1 Concentration 

Representative Effects Effects 
Sediment Range- Range- Hazard Retained 

, ThresholdZ Low Median Quotient as COC? 

NA I NA I NA I I Yes - - 

12 1 NA NA 0.2 N o 
8.2 1 8.2 70 5.1 Yes - - 

20 NA NA 2.5 Yes 
NA NA NA Yes 
1.2 1.2 9.6 0.6 N o 



TABLE 9-36 
SELECTION OF SEDIMENT CONTAMINANTS OF CONCERN - SITE 17 
MAXIMUM CONCENTRATIONS 
PAGE 2 OF 2 

I Gamma-Chlordane I 1 I6 I 10 I ND I 10 I 2179 I NA ( NA I 0.0 I N o 1 
1 Average of samples BGSDOS and BGSDO6 
2 See Table 2-28 
ND = Not detected 
NA = No value available 



TABLE 9-37 

SELECTION OF SEDIMENT CONTAMINANTS OF CONCERN - SITE 17 
AVERAGE CONCENTRATIONS 

NWS EARLE, COLTS NECK, NEW JERSEY 

Representative 
Sediment 

Threshold2 

Inorganics (mglkg) 
4lurninurn 
qntirnony 
4rsenic 
3ariurn 
3ervlliurn 

NA NA Yes 
NA NA 0.1 No 
8.2 70 1.9 Yes 

Average 
Concentration 

zadrnium 
zhrornium 
2obalt 
2opper 
_cad 

Manganese 
Mercury 
qickel 
Selenium 
Silver 
Janadiurn 
'inc 
kganics (pglkg) 
3enzo(a)pyrene 
3enzo(a)anthracene 
3enzo(b)fluoranthene 
3enzo(k)fluoranthene 
3enzo(g, h,i)perylene 
3is(2-ethylhexy1)phthalate 
;hrysene 
:Iuoranthene 

NA 1 NA 1.3 Yes 
NA I NA Yes 

Background 
Concentration1 Contaminant ur Concern 

616 
1 16 
616 
616 
616 

- - - .  . ~- 

NA NA I Yes 
34 270 1 1.1 Yes 

416 
516 
616 
616 
616 
616 
1 16 
616 
1 I6 
316 
616 
616 

214 
1 14 
414 
1 14 
1 14 
1 I4 
414 

414 

46.7 1 218 1 1 . 1  I Yes 

Frequency 
of 

Detection 

2660-1 5800 
2.3 

6.9-41.9 
5.8-50.4 
0.33-1.9 

Yes 

Range of 
Detections 

0.28-0.66 
11.969 
1.1-21.1 
3.4-83.2 
8.7-236 
12.8-21 8 

0.31 
2.7-29.3 

5 
0.13-0.17 
16.2-96.2 
14.9-188 

43-140 
120 

64-240 
92 
66 
54 

50-1 80 
93400 

NA NA I Yes 
1 3.7 1 0.2 No 

2875 
ND 
7.45 
12.9 
0.41 

NA NA Yes 
150 410 0.4 No 

0.45 
15.7 
1.55 
3.75 
6.45 
42.1 
ND 
3.6 
ND 
0.19 
16.6 
27.6 

166.3 
153.8 
196.3 
142.8 
136.8 
ND 

176.3 
231.3 

430 1600 0.8 No 
261 1600 1.1 Yes 
N A N A 0.2 No 

6948 
0.59 
15.3 
25.7 
0.77 

NA 
12 
8.2 
20 
NA 

0.29 
31 
5 

38.9 
53.6 
57.4 
0.14 
8.03 
1.25 
0.16 
45.1 
59.5 

32 0 
364 
146 
92 
66 
54 
122 
228 

1.2 
81 
NA 
34 

46.7 
460 
0.15 
20.9 
NA 
1 

NA 
150 

414 
346 
665 
665 
665 

2 03E+06 
384 

55000 



TABLE 9-37 
SELECTION OF SEDIMENT CONTAMINANTS OF CONCERN - SITE 17 
AVERAGE CONCENTRATIONS 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 2 

( Phenanthrene 
Pyrene 
4.4'-DDT 

Aroclor 1248 
Aroclor 1254 

Endrin 
Gamma-Chlordane 

Detection Detections Concentration1 concentration ThresholdZ LOW 
1 I4 68 138.8 68 665 NA 

1 Average of samples BGSD05 and BGSDO6 
2 See Table 2-28 
ND = Not detected 
NA = No value available 

Effects- 
Range Range- Hazard Retained '"""I I I Representative ' 

Sediment 
~ e d i a n  Quotient as COC? 

NA 0.1 N o 

Average 
Frequency 

of Range of Background 



Maximum detected ~0rIcentrations of aluminum, iron, and lead were all two orders of magnitude higher in 

06SW06 than the concentrations detected in the other two Site 6 surface water samples (06SW05 and 

06SW07). In addition, the concentrations of these three inorganics and of barium in the other two samples 

were comparable to background concentrations from sample BGSW07 (Table 9-30). 

The concentrations of al~minum, barium, and iron in 1995 RI groundwater samples were all comparable to 

background. Lead and silver were not detected in groundwater. Aluminum, barium, iron, lead, and 

manganese in Site 6 surface waters (samples that were collected close to the landfill) were not found to 

pose significant potential risks to ecological receptors in the 1996 RI ecological risk assessment. Of these 

inorganics, only lead was found to pose potential significant risk in sediments in the 1996 RI ecological risk 

assessment. AS w i th  surface water, those samples were collected close to the landfill. 

Of the inorganics detected in Site 6 sediments, only the maximum detected concentration of arsenic 

exceeded its threshold value (HQ = 2.7), and no inorganics exceeded ETs using average detected 

concentrations (Tables 9-34 and 9-35). No suitable sediment ETs were available for aluminum, berylllium, 

cobalt, thallium, and vanadium. Of these, thallium was detected only in one of six samples and was less 

than 1 mglkg, and the average concentrations of beryllium and cobalt were comparable to background 

concentrations from sample BGSD07. The maximum detected concentrations of aluminum and vanadium 

were significantly higher than the concentrations in the other five samples and were detected in sample 

06SD07. Although iron was not included in the sediment assessment, due to its general lack of sediment 

toxicity and high naturally Occurring concentrations, the concentration of iron in sediment sample 06SD07 

was also the highest detected among all samples. The concentrations of aluminum and vanadium in 

sediment sample 06SD10, which was collected in the same area of the marsh as sample 06SD07 but  

closer to Site 6, were significantly lower and fairly comparable to background. Also, the surface water 

concentrations of aluminum and vanadium in sample 06SW07 were not elevated. Note that aluminum is 

one of the most common metals in the earth's crust (Goyer, 1986) and that vanadium is not generally 

considered to be toxic in the environment (Mailman, 1980). 

AS previously mentioned, aluminum, barium, iron, lead, and silver were all significantly elevated in surface 

water sample 06SW06. However, these metals were either not detected, were comparable to 

background, did not exceed screening values, or a combination of these factors in the sediment sample 

collected at the same location (06SD06). This was also true for the concentrations of these contaminants 

in sediment sample 06SD09, which was collected in the same drainageway in the marsh as 06SD06, but  

closer to Site 6. As discussed earlier, data from the 1993 SI and 1996 RI indicate that groundwater was 

minimally impacted by Site 6 contaminants (i.e., groundwater-to-surface water migration of contaminants 

is minimal), resulting in erosionlrunoff as the only potential pathway. If erosionlrunoff from the Site 6 



landfill toe were occurring, concentrations of aluminum, berylllium, iron, lead, and silver would probably be 

elevated in the samples collected closer to the landfill. Concentrations of these contaminants were not 

elevated in surface water or sediment samples collected closer to the landfill. Since water flow in the 

portion of the marsh near Site 6 is low and ephemeral, it is also unlikely that sample 06SD07 was 

impacted by Site 6 contaminants. 

Of the organics detected in Site 6 sediments, only the maximum detected concentrations of anthracene, 

benzo(a)pyrene, benz(a)anthracene, and pyrene exceeded site-specific thresholds. HQ values were all 

low (Table 9-34). PAHs in Site 6 sediments did not exceed or were comparable to ER-Ls, which are 

considered to be  conservative sediment thresholds. Also, these compounds were detected only in one 

sample, except benzo(a)pyrene, which was detected in two samples. HQ values using average 

concentrations were comparable to the maximum scenario, mainly because one-half the detection limit 

was used for non-detects. Concentrations of PAHs in 1995 samples collected close to the landfill were 

higher than in 1996 RI ~amples, suggesting minimal migration and related impacts from these 

contaminants deeper into the marsh. 

Of the inorganics detected in Site 17 surface water, the maximum detected concentrations of aluminum, 

barium, iron, and manganese all exceeded ET values (Table 9-33). HQ values, however, were relatively 

low, with the exception of barium (HQ = 9.7). Using average concentrations, aluminum, barium, iron, and 

manganese still exceeded ETs but the HQ values were lower; the HQ for barium was slightly elevated 

(HQ = 7.3; Table 9-33), yet the background value for barium was higher than the average concentration in 

Site 17 surface water. Background values near most Superfund sites are commonly comparable to or 

higher than the threshold for barium, which is a Tier II EPA value (EPA, 1996b). As a result, the threshold 

value for this metal appears to be overly conservative and largely accounts for the elevated HQ. 

Aluminum, iron, and manganese are common elements, and iron and manganese are essential nutrients. 

These three metals are high throughout the base, probably due to high naturally occurring concentrations. 

Only one organic, bis(2-ethylhexyl) phthalate, was detected in surface water, but it was not a COC. 

In Site 17 sediments, the inorganics arsenic, barium, copper, lead, mercury, nickel, and zinc exceeded ET 

values using maximum detected concentrations (Table 9-36), but HQ values were all relatively low (5.1 or 

less). The maximum concentrations of copper, lead, mercury, nickel, and zinc were the only detections of 

those metals that exceeded ER-L values (Table 9-36), and all detections o f  arsenic other than the 

maximum were comparable to the ER-L for that metal. No ER-L value is available for barium. The 

maximum detected concentration of lead was the only detection of any metal t o  exceed an ER-M value. 

Using average concentrations, arsenic, barium, copper, lead, and nickel were COCs (Table 9-37), and all 

HQ values were low (1.9 or less). No suitable ETs were available for aluminum, beryllium, cobalt, 



selenium, and vanadium. Of these inorganics, selenium was detected in only one sample (5 mglkg), and 

the average concentration of beryllium was comparable to the average background concentration from 

samples BGSD05 and BGSDO6 (Table 9-37). 

The maximum sediment concentrations for aluminum, cobalt, lead, and vanadium were in sample 

17SD07. Most of the detections of these contaminants in the other five samples were comparable to the 

average background concentrations from samples BGSD05 and BGSDO6. More importantly, sample 

17SD07 was the sample collected farthest from Site 17 (Figure 9-1). Sediment samples collected in the 

same general area but closer to Site 17 all had concentrations of aluminum, cobalt, lead, and vanadium 

less (generally much less) than 17SD07, including 17SD05, 17SD06, and 17SD08 from RI Addendum 

sampling and 17SD04 from the 1995 RI sampling. In addition, aluminum, cobalt, lead, and vanadium were 

either not detected or not elevated in groundwater sample 17GW04, which was collected between the 

landfill and 17SW/SD07. The surface soil sample collected closest to 17SD07 at the landfill toe as part of 

1995 RI samples (17SS01) had relatively low concentrations of these four metals (Table 9-3e). The 

detected soil concentrations in 17SS01 of aluminum (525 mglkg), cobalt (2.2 mglkg), lead (7.5 mglkg), 

and vanadium (6.0 mglkg) all fall within the ranges of background soil concentrations found in the eastern 

United States of 10,000 to 20,000 mglkg for aluminum, 0.3 to 70 rnglkg for cobalt, 10 to 15 mglkg for lead, 

and 20 to 30 mglkg for vanadium (Shacklette and Boerngen, 1984). The concentrations of those metals in 

17SS01 are also all lower than the concentrations in the surface fraction of sample BGSB04 (collected a s  

a 1995 RI Waterfront background sample) of 5,310 mglkg for aluminum, 5.0 mglkg for cobalt, 23.3 mg/kg 

for lead, and 64.0 mglkg for vanadium. This suggests that the elevated concentrations of those inorganics 

in sediment sample 17SD07 may be indicative of a "hot spot" of contamination that is unrelated to 

groundwater or surface soil erosionlrunoff from the Site 17 landfill. 

Using the maximum and average detected concentrations of organics, only benz(a)anthracene exceeded 

its threshold, and the HQ only slightly exceeded one (Tables 9-36 and 9-37). Benz(a)anthracene was 

detected in only one of four sediment samples. This is in contrast to the results of the RI ecological risk 

assessment in which Site 17 sediment COCs from samples collected adjacent to the landfill were more 

numerous and HQ values were higher, primarily for PAH compounds. This indicates that Site 17-related 

impacts on the marsh appear to be minor. 

9.8.3.2 Bioaccumulatable and Biomagnifiable Contaminants 

The concentrations of bioaccumulatable and biomagnifiable contaminants were low in Site 6 and Site 17  

sediments. In general, these contaminants consist of lead, mercury, organochlorine pesticides, and PCBs 

(although a few other contaminants bioaccumulate to a lesser degree under certain circumstances). All 



these contaminants and contaminant classes were either not detected or did not exceed screening 

thresholds in Site 6 sediment samples. In Site 17 sediment samples, all organochlorine pesticides and 

PCBS analyzed for were either not detected or did not exceed thresholds. Mercury was detected in only 

one of six sediment samples at Site 17, and the HQ value was low (HQ = 2.1). Lead was detected in all 

six sediment samples at Site 17, but only the maximum detected concentration exceeded the threshold, 

and the HQ was also relatively low (HQ = 2.7). No bioaccumulatable organics were detected in surface 

water from either site. Mercury was detected in one of three surface water samples at Site 6, but it did not 

exceed its threshold. Mercury was not detected in Site 17 surface water. Lead was detected in three of 

three surface water samples at Site 6 and two of three samples at Site 17, but the only exceedance was 

from the maximum detection at Site 6. Therefore, the potential for bioaccumulation or biomagnification of 

contaminants in the marsh food web by aquatic or semi-aquatic receptors appears to be remote. 

9.8.3.3 RI Addendum Waterfront Background Surface Water and Sediment Samples 

As mentioned earlier, three background samples (BGSWlSDO5, BGSWlSDO6, and BGSWISD07) were 

collected during RI Addendum sampling activities (Figure 11-1). Samples BGSWISDOS and BGSWISDOG 

were collected in a tributary of Ware Creek upstream of the marsh, to investigate whether contaminants 

were migrating to the marsh, and into the watershed, from the inland portion of the Waterfront complex. 

Sample BGSWSD07 was collected several hundred feet north of Site 6 to ascertain whether contaminants 

were present in the marsh in areas believed to be unimpacted by Waterfront contaminant inputs or other 

Navy-related areas (i.e., the northeastern portion of the watershed). 

Surface water contaminant concentrations in samples BGSW05 and BGSWO6 were relatively low 

(Appendix Table A-d). Many metals analyzed for in those two samples were not detected, and those that 

were detected generally did not exceed the surface water screening values that were used for screening 

Site 17 contaminant concentrations (Table 9-33). The exceedances were minor and were for aluminum, 

barium, iron, and manganese. Aluminum, iron, and manganese are naturally occurring elements and iron 

and manganese are essential nutrients. These metals are high throughout the base, probably due to 

natural conditions. Barium in samples BGSW05 and BGSWO6 exceeded the threshold used, but  as 

discussed, that threshold appears to be overly conservative. All background samples collected during 

1996 RI Addendum and 1995 RI sampling had barium concentrations in excess of its surface water 

threshold. No organics were detected in the two Site 17 background surface water samples. No inorganic 

concentrations in background sediment samples BGSD05 and BGSDO6 (average of the two; Appendix 

Table A-g) exceeded the sediment thresholds used for the Site 17 sediment assessment (Table 9-36). Of 

the sediment inorganics that had no available thresholds (aluminum, beryllium, cobalt, selenium, and 

vanadium), the average background concentrations were all lower than the site-specific concentrations. 



No PAHs were detected in sample BGSD05, and although several PAHs were detected in sample 

BGSDOG, none exceeded Site 17 threshold values (Table 9-36). No pesticides or PCBs were detected in 

either of these two background sediment samples. As a result, it appears that contaminant inputs to the 

marsh and Ware Creek watershed from the inland portion of the Waterfront complex are negligible, and 

the use of samples BGSWSD05 and BGSWSDO6 as background samples is appropriate. 

Sample BGSWSD07, which was used for background comparisons for Site 6, generally had surface water 

contaminant concentrations lower than the thresholds that were used for Site 6 screening. The 

exceedances were for aluminum, barium, iron, lead, and selenium and thallium. Aluminum and iron were 

elevated throughout the Waterfront, presumably due to naturally occurring conditions, The exceedance 

for barium, again, is probably due to the overly conservative threshold. Background lead, selenium, and 

thallium barely exceeded the surface water thresholds (Table 9-30). In addition, the maximum and 

average concentrations of aluminum, barium, iron, lead, and thallium in Site 6 surface water samples were 

all higher than the concentrations in sample BGSW07. The maximum detected concentration of selenium 

was comparable to the BGSW07 concentration. Of the inorganics in sediment sample BGSD07, only the 

maximum detected concentration of arsenic exceeded a Site 6 sediment threshold, and the exceedance 

was minuscule (Table 9-34). No inorganics in BGSD07 exceeded the maximum detected Site 6 sediment 

concentrations and only a few detected concentrations in that sample (arsenic and chromium) exceeded 

average concentrations in Site 6 sediments. Yet, these exceedances were insignificant (Table 9-35). N o  

PAHs, pesticides, or PCBs were detected in sediment sample BGSD07. Hence, the use of BGSWSD07 

as a background sample for Site 6 is appropriate. 

9.8.3.4 RI Ware Creek Watershed Surface Water and Sediment Samples 

Two surface water and sediment samples (WSSWSD21 and WSSWSD22) were collected in the Ware 

Creek watershed as part of the 1995 RI watershed sampling program. As discussed earlier, these two 

samples were collected to investigate contaminant inputs into the Ware Creek watershed. Sample 

WSSWSD21 was collected several hundred feet upstream of RI Addendum background sample 

BGSWSD05 (Figure 11-1). Few inorganics were detected in sample WSSWSD21, and only barium, iron, 

and manganese exceeded Site 17 surface water thresholds (1996 RI report Table 30-4a, and Table 9-33). 

Again, the threshold for barium is highly conservative and iron is ubiquitous. The concentration of 

manganese (an essential nutrient) only slightly exceeded the threshold and was less than the maximum 

and average site-specific concentrations. Mercury was detected in WSSW21 and not in Site 17 surface 

water, but the concentration was relatively low (0.021 pgIL). The AWQC for total and methyl mercury are 

1.3 and 0.003 pg/L, respectively (EPA, 1996b). Mercury was not detected in samples BGSW05 and 

BGSWO6, which were collected downgradient of WSSW21. For the most part, sediment inorganic 



concentrations in WSSD21 were less than Site 17 sediment threshold concentrations (1996 RI report 

Table 30-2a a n d  Table 9-36). Arsenic and barium in WSSD21 slightly exceeded Site 17 sediment 

thresholds. In genecal, inorganic concentrations in WSSD21 were comparable to BGSD05 

concentrations. N o  PAHs were detected in WSSD21 and only one volatile organic compound, PCE (0.018 

mglkg), was detected. PesticideslPCBs were not analyzed for in that sample. These data corroborate the 

absence of contaminant inputs into the Ware Creek watershed from the inland Waterfront complex 

evidenced by da ta  from samples BGSWSD05 and BGSWSDO6. 

Sample wssWISD22 was collected directly upgradient of RI Site 15 in a small ditch near the Route 36 

gate (Figure 11-1). Water flow in the ditch is low and ephemeral, flowing only after periods of heavy 

rainfall. The ditch originates near this area, and receives drainage from the roadway and parking lots near 

Site 15; therefore, is not connected hydrologically to the inland portion of the Waterfront. The surface 

water concentrations of aluminum, barium, cobalt, manganese, selenium, vanadium, and zinc in sample 

W S S ~ ~  were higher than the Site 17 surface water thresholds. Arsenic, beryllium, cadmium, and 4,4'- 

DDD were also detected in SWSW22. No apparent Navy-related contaminant sources are located 

upgradient of this sampling site. The surface water concentrations in 'samples 15SW01 and 15SW02, 

collected as part of the 1995 RI sampling activities for RI Site 15, were lower for all of the inorganics 

detected in WSSW22. These two samples were collected immediately downgradient of WSSW2. 

Furthermore, the maximum and average concentrations of all inorganics in Site 17 surface water samples 

were less than the concentrations in WSSW22. Surface water from the Site 15 area eventually drains to 

the same part of the marsh as the Site 17 surface water. 

Sediment concentrations of arsenic, barium, cadmium, mercury, nickel, and silver in sample W S S D ~ ~  

were higher than the sediment thresholds used for Site 17 (1996 RI report Table 30-2a and Table 9-36), 

although it should be noted that all the detections were "J" values. Yet, the sediment concentrations of 

arsenic, cadmium, nickel, and silver in samples 15SD01 and 15SD02, collected immediately downgradient 

of WSSD22, were lower than the concentrations in WSSD22. The maximum concentrations of barium and 

mercury in 15SDOl and l5SDO2 were slightly higher than in WSSD22. However, the maximum detected 

concentrations of arsenic, cadmium, nickel, and silver were much lower in Site 17 sediment samples than 

in WSSD22. The maximum concentrations of barium and mercury were slightly higher in Site 17 sediment 

samples. Nonetheless, mercury was detected in only one of six Site 17 sediment samples and the 

average concentration of barium in Site 17 sediments only slightly exceeds the  Site 17 threshold. No 

PAHS were detected in WSSD22 and only low levels of 2-butanone (0.27 mglkg), 4,4'-DDE (0.026 mglkg), 

and alpha-chlordane (0.0024 mglkg) were detected. 



After review of t h e  Site 17 data, it appears that migration of contaminants from sample location 

WSSWISD022 and the Site 15 area to the marsh and greater watershed is, at most, limited. The reason 

for the elevated c o n ~ e n t r a t i ~ n ~  of some inorganics in WSSWlSD22 is unclear, but the concentrations in 

samples collected immediately downgradient (Site 15) are, for the most part, lower. Contaminant 

concentrations in Si te 17 samples are generally much lower, indicating that the elevated WSSWlSD22 

concentrations may be localized or may even be a part of Site 15. The 1996 RI ecological risk 

assessment concluded that potential risks from Site 15 surface water and sediment samples were 

relatively low. The assessment also concluded that additional sediment samples could be collected 

downgradient to investigate potential off-site migration to the marsh but questioned the usefulness of 

these samples. Moreover, a watershed assessment for Ware Creek was conducted using the RI 

watershed samples that reached the same conclusions mentioned above (Section 30.5.6 of the RI report). 

The results of the Site 17 samples, which indicate relatively low levels of contaminants deeper into the 

marsh, appear to validate the conclusions of the 1996 RI Site 15 and Ware Creek watershed assessment. 

On the whole, contaminant inputs from Sites 6 and 17 deep into the marsh appear to be minor. Data from 

Site 6 and 17 surface water and sediment samples show only spotty elevated concentrations of a few 

contaminants, primarily ubiquitous metals. In particular, aluminum, iron and lead were elevated in one 

surface water sample at Site 6 (06SW06) and aluminum, iron, and vanadium were elevated in one Site 6 

sediment sample (06SD07). Aluminum, cobalt, lead, and vanadium were elevated in one Site 17 

sediment sample (1 7SD07). Some other exceedances of conservative thresholds were observed in Site 6 

and 17 surface water and sediments, but the exceedances were minor or subject to other mitigating 

circumstances. Contaminant inputs from the inland portion of the Waterfront complex appear to be minor, 

as evidenced by relatively low contaminant concentrations in surface water and sediment samples 

collected upstream of the marsh. Potential contaminant inputs from the Site 15 area are insignificant as 

well. Thus, additive inputs into the watershed from Navy-related contaminant sources, and related 

cumulative potential risks to ecological receptors, are low. 

9.8.4 Summarv and Conclusions 

Sites 6 and 17 are former landfills located in the Waterfront area of NWS Earle. The two sites are located 

a few hundred feet apart, at the edge of a large marsh that connects to Sandy Hook Bay. The former 

landfills received a variety of waste materials. The results of the RI ecological risk assessment showed 

that several inorganics and organics, primarily PAH compounds, were present in surface water and 

sediment near the sites in excess of screening values. Concentrations of lead, zinc, and several PAHs in 

sediment collected near the Site 6 landfill toe were significantly elevated. Concentrations of several 

metals in surface water and several PAHs in sediments collected near the Site 17 landfill toe were 



significantly elevated. Since data from the 1993 SI and 1996 RI indicated minimal impacts t o  

groundwater, erosion and overland runoff were considered possible from the landfill toes. However, 

surface water a n d  sediment samples had not been collected farther away from the sites in the marsh. A s  

a result, additional surface water and sediment samples were collected farther into the marsh at each s i te  

to determine the extent of the impacts of landfill-related contaminants on the marsh. 

In Site 6 surface water and sediments, only a few contaminants that had high frequencies of detection 

exceeded screening levels. Of these, the most significant exceedances in surface water were for 

aluminum, iron, lead, and vanadium. The high concentrations were confined to sample 06SW06, which 

was one of the samples collected farthest from the former landfill. Sediment concentrations at this location 

were not significantly elevated and sediment contaminant concentrations in sample 06SD09, which w a s  

collected in the same area as 06SW06 but closer to the landfill, were also relatively low. In Site 6 

sediments, the average concentrations of all metals were below threshold values. Concentrations of  

some inorganics for which no screening values were available were significantly elevated in sediment 

sample 06SD07. However, surface water concentrations at that location were not elevated and sediment 

concentrations in sample 06SD10, which was taken in the same general area as  sample 06SD07 b u t  

closer to the landfill, were not significantly elevated. Frequencies of detection and HQ values for organics 

in Site 6 sediments Were all low. 

In Site 17 surface water, only barium significantly exceeded its threshold value, but the background 

concentration of this inorganic was higher than the average concentration. HQ values for inorganics in 

marsh sediments near Site 17 were all low. Sediment concentrations of aluminum, cobalt, and vanadium, 

which had no suitable ETs, were significantly elevated in sample 17SD07, but surface wa te r  

concentrations of these metals at the same location were not elevated, and surface water and sediment 

concentrations of these contaminants in samples collected in the same general area as 17SD07 but c loser  

to the landfill were all much lower. Only one organic in Site 17 sediments exceeded its threshold, and the 

HQ value was low. 

In summary, significantly elevated contaminant concentrations and exceedances of threshold values f rom 

the 1995 RI samples and 1996 RI report ecological risk assessment were not prevalant in surface w a t e r  

and sediment samples collected farther into marsh from Sites 6 and 17. Therefore, impacts of 

contaminants from Site 6 and Site 17 on the marsh are minimal. Elevated concentrations of s o m e  

inorganics were present but were confined primarily to ubiquitous metals in only a few samples collected 

relatively far from the landfill. This indicates that these elevated concentrations are most likely only 

indicative of contaminant "hot spots" and do not stem from landfill-related releases. Additive impacts on 

the watershed and cumulative effects from contaminants from both sites on marsh receptors are also 



unlikely. Concentrations of contaminants able to bioaccumulate and biomagnify were also relatively low. 

~ h u s ,  potential risks to  organisms from exposure via the foodchain (e.g., wading birds) appear to be highly 

unlikely. Concentrations of contaminants in surface water and sediments in the two samples collected 

upstream from the marsh were low and, as a result, impacts to the marsh from upstream sources appear 

to be negligible. 

The data indicate that  the asse~~ment endpoint chosen, the maintenance of receptor populations in the 

marsh, does not appear to be compromised from Sites 6, Site 17, or upstream contaminants; therefore, 

ecological risks to the marsh from Navy-related areas appear to be insignificant. Remedial action based 

on ecological risk concerns or additional, more focused ecological studies are therefore unwarranted. 

9.8.5 Site-Specific Uncertainties 

Significantly elevated concentrations of some metals (aluminum, beryllium, iron, lead, and silver), were 

present in surface water sample 06SW06. HQ values for these metals were also significantly elevated. 

However, sediment concentrations of those contaminants at the same sampling location were not 

elevated and were not elevated in sediment sample 06SD09, which was collected in the same 

drainageway, but closer to the landfill. Similarly, significantly elevated concentrations of some inorganics 

(aluminum, cobalt, and vanadium) were detected in sediment sample 17SD07. Yet, this sample was 

collected farthest from Site 17 and samples (surface water and sediment) collected in the same general 

area of the marsh but closer to the site did not have elevated concentrations of those metals. Therefore, 

these areas appear to be "hot spots" that are unrelated to the sites. Although other RI sites are located in 

the Waterfront (Sites 15 and 16) they were determined to have minimal ecological impacts on the 

surrounding areas in the RI report. Therefore, although these constituents do not appear to be due to 

Sites 6 and 17, their presence introduces uncertainty into the assessment. Additionally, the lack of 

adequate sediment toxicity data for aluminum and vanadium introduces uncertainty into the results for 

Site 17. 

Despite heavier than average rainfall, sampling conditions precluded the collection of surface water 

samples at the RI Addendum sampling locations closest to the landfills. Although the definitive nature of 

the remainder of the data Set heavily mitigates the lack of surface water data at those sampling locations, 

uncertainty is introduced into the risk assessment. 

Potential risks were often considered to be low in the assessment if HQ values were low, although, 

theoretically, the potential for risk exists if a threshold is exceeded at all. These conclusions were made 

since most thresholds are based on data from laboratory studies that do not take into account ameliorating 



physico-chemical factors in the environment. Although the HQ cannot be interpreted as a probablisitic 

indicator of risk (i.e., an HQ of 10 cannot be assumed to correlate to 10 times more risk than an HQ of I), 

a slight exceedance of a threshold generally indicates less potential risk than a major exceedance of a 

threshold. It should be noted, however, that contaminants with low HQ values were assessed on an 

individual basis f o r  their potential for risk. For these reasons, it is unlikely that significant potential risks 

exist from the contaminants that only slightly exceeded surface water or sediment thresholds. 

Nonetheless, the conclusions that minor exceedances result in low potential risks introduces uncertainty 

into the results. 

9.9 EVALUATION SUMMARY 

Based on the 1995 RI results, low metals concentrations in groundwater exceed regulatory and human 

health risk assessments guideline cancer and noncancer risk criteria. Metals in groundwater at levels above 

regulatory guidelines include arsenic, aluminum, cadmium, iron, magnesium, and sodium. However, the 

concentration of sodium chloride in the groundwater approaches the level of sea water and the shallow 

groundwater can not be considered a likely drinking water source. No organic compounds were found in  

groundwater at concentrations above regulatory guidelines. 

The ecological risk assessment concluded that significantly elevated contaminant concentrations and 

exceedances of threshold values observed in RI surface water and sediment samples obtained near the toe 

of the landfill were not present in RI Addendum surface water and sediment samples collected farther into the 

marsh. Therefore, impacts of contaminants from Site 6, Site 17, and upstream areas on the marsh are low. 

EPA guidance "Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills 

(Interim Guidance)," Directive No. 9355.0-62FS from the EPA Federal Facilities Restoration and Reuse 

Office, may be applicable when considering disposition of the site. However, based on the limited risk 

exhibted, less-restrictive institutional controls (e.g., erosion control) may be applicable. 



10.0 SlTE 26: EXPLOSIVE "D" WASHOUT AREA 

10.1 SlTE BACKGROUND AND PHYSICAL SEllING 

Site 26, which is approximately 200 by 200 feet in size, is situated at the intersection of Macassar and  

Midway Roads. Two railway lines adjacent to the site run toward the northeast. The ground surface at the 

site is relatively flat, approximately 150 feet above MSL. The explosive "D" washwater percolation pit is 

located in the center of the site and measures approximately 30 feet in diameter and 10 feet in depth. A tile- 

lined open p ipe runs from Building GB-I to the percolation pit. A process leaching system north o f  the 

western end of Building GB-1, consisting of a grease trap and a cesspool-type leach tank, approximately 10 

feet by 10 feet and 6 feet deep, was used for process waste disposal. The bottom of the leach t a n k  is 

situated about 3 to 4 feet above high water table level, which is approximately 1 0  to 14 feet below ground 

surface in the area. The sides of the leach tank appear to be porous, possibly partially constructed of cement  

block masonary units arranged on their sides for effective drainage. Figure 10-1 shows site features and  

sample locations. 

10.2 PREVIOUS INVESTIGATIONS 

10.2.1 IAS. SI. and 1993 RllFS 

The 1983 IAS, consisting of interviews and site observations, concluded minimal probable impact based on 

the presumption that lost material would have been lost as a direct discharge to surface water and would no 

longer be present. The site was not recommended for a confirmation study. 

SI and 1993 RIIFS 

During the 1993 SI, three monitoring wells were installed. Groundwater samples were analyzed for picric 

acid and pH. Picric acid was not detected, and pH was within expected levels. During the 1993 RIIFS, four 

soil samples were collected from the settling basin. Lead was detected at elevated levels in three samples. 

AII other metals were within normal background ranges. Picric acid was detected in one sample. No other 

explosive compounds were detected. 
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One monitoring well was installed near the percolation pit. Groundwater samples f rom all SI and RllFS wells 

were collected and analyzed for TCLTAL analytes, explosive compounds, pesticideslPCBs, VOCs, and 

drinking water metals. TCE was detected at MW26-01 at elevated levels (660 ug1L). Other VOCs, such a s  

dichloroethanes, related to TCE as impurities or breakdown products, were also present. The source o f  TCE 

may be associated with the process leach tank system of Building GB-I. Low concentrations of several 

explosive compounds were detected in wells MW26-01 and MW26-04. 

As part of the 1995 RI, B&R Environmental conducted the following field investigation activities at Site 26: 

. Soil gas survey and analysis at 68 locations 

Sampling and analysis of subsurface soil samples from four soil borings 

Drilling and installation of two shallow permanent monitoring wells 

. Sampling and analysis of groundwater from the wells 

. Measurement of static-water levels in the wells 

B&R Environmental also conducted a survey to establish the horizontal locations and vertical elevations of 

the soil gas grid comers, soil boring locations, selected existing monitoring wells, and the newly installed 

wells. 

NJDEP Geographic Information System data initially indicated the presence of wetlands where the wooded 

upland areas are located north and west of the site. However, ground-truthing revealed that no wetlands are 

present in the area. Soils in this area contain no evidence of saturation, no wetland hydrology is present, and 

no streams or watercourses exist near the site. The closest wetlands are located approximately 300 yards to 

the northwest. 

10.2.3 Summarv of Results 

A soil gas survey was conducted to determine if the source of the TCE contamination is present behind 

Building GB-1 (the process leach tank) or in the percolation pit and to determine locations for soil borings and 

monitoring wells. Seventy-five soil gas samples, including seven field duplicates, were collected from 68 soil 

gas points and submitted to the field laboratory for BTEX, TCE, and PCE analyses. The soil gas points were 

placed with a uniform grid spacing of 25 feet and were located southwest and northwest of Building GB-1. 

The samples were collected near the soilhater interface at depths between 7 and 8 feet bgs and were 

representative of potential soil or groundwater conditions near the soilhater interface. In general, the soil 

gas results seemed to indicate a potential source area of TCE, possibly centered near MW26-01. 



Four soil borings were drilled to determine the effect of the process leaching tank, grease trap, and 

percolation pit on  t h e  site's soils. The borings ranged in depth from 8 to 10 feet bgs and saturated 

conditions were encountered in the borings from 7 to 9 feet below grade. Samples were analyzed for TCL 

VOC, TAL metals analyses, and explosives. Antimony was detected at low levels in soil samples but not in 

background samples. VOCs and explosives were not detected in soil samples. 

Two additional soil borings were drilled in December 1995 to further investigate subsurface soil conditions in 

the vicinity of the process leaching tank and grease trap. The borings ranged in depth from 10 to 12 feet bgs 

and saturated conditions were encountered in the borings to 10 feet below grade. Subsurface soil samples 

were collected continuously to the water table. The samples were screened with an HNu and visually 

inspected for evidence of contamination (such as staining and odors) and for lithologic description. Two 

subsurface soil samples were submitted for TCL VOC analyses. TCE and 1,2-DCA were detected in these 

soil samples at concentrations above regulatory levels. 

Groundwater samples were collected from the two newly installed monitoring wells and the four existing wells 

and analyzed for TCL VOC, TAL metals, and explosives. Barium, cadmium, silver, and zinc were detected at 

concentrations above background levels. TCE, 1,1-DCE, and chloroform were detected in groundwater 

samples. 

10.2.4 Data Gaps (Goals of RI Addendum Investigation) 

Previous results indicated groundwater impacts by TCE and 1,2dichloroethane; however, the extent of 

contamination could not be determined. The goal of the RI Addendum investigation was to further 

characterize the source area (process leach tank) and the horizontal and vertical extent of VOC 

contamination in groundwater. 

10.3 RI ADDENDUM INVESTIGATION 

10.3.1 Direct-Push Sampling 

B&R Environmental collected groundwater samples from 28 locations (26HP01 through 26HP28) between 

October 16 and 25, 1996. Sample locations are shown in Figure 10-1. The samples were collected at 

multiple depths at each location. Sixty-four groundwater samples, including one field duplicate sample, were 

analyzed for TCL VOCs using TRCs mobile laboratory. Table 10-1 summariies direct-push sampling 

activities. To confirm mobile laboratory results, 14 of the samples were also analyzed for TCL VOCs by IEA. 



TABLE 10-1 
SITE 26 DIRECT-PUSH SAMPLING SUMMARY 

NAVAL WEAPONS STATION EARLE, COLTS NECK, NEW JERSEY 

Comments CPT Lithology 
S Profile Depths 

Sample Sample Screened 
Location Number Interval 

(feet bgi) 
0-73 

I ' (feet bgs') I 

26CPT-00 

26HP-01 

Sample 
Analyzed 

BY 

26HP-02 

26HP01-23 
26HP01-79 

26HP-03 

26HP-04 

26HP-05 

26HP-06 

26HP-07 

26HP-08 

26HP02-16 
26HP02-24 
26HP02-68 

23.6-25.6 
77-79 

I I 26HP08-71 I 71-73 1 TRC 1 10124196 1 I 

26HP03-10 
26HP03-24 
26HP03-68 
26HP04-15 
26HP04-23 
26HP04-69 
26HP05-15 
26HP05-21 
26HP05-68 

26HP06-15 
26HP06-23 
26HP07-25 
26HP07-50 
26HP08-15 
26HP08-23 

16-17.5 
24-25 
68-70 

TRC2 
TRC 

10-1 2 
24.6-25.5 
68.5-70.5 

15-17 
23-25 
69-71 
15-1 7 
21-23 
68-70 

15-1 7 
23-25 
25-27 
50-52 
15-17 
23-25 

TRC; IEA 
TRC; IEA 
TRC: IEA 

1 011 6196 
1 011 7/96 

TRC; IEA 
TRC; IEA 
TRC; IEA 

TRC 
TRC 
TRC 
TRC 

TRC; IEA 
TRC 

TRC 
TRC; IEA 

TRC 
TRC 
TRC 
TRC 

10118196 
10118196 
10118/96 

0-25 and 
40.7-1 00 

feet bgs. 

10118196 
10118196 
10118196 
10/22/96 
10122196 
10124196 
10122196 
10122196 
10123196 

10122196 
10122196 
10122196 
10122196 
10/22/96 
I0122196 

Data for 25-40.7 feet bgs lost because of operator error. 
Clay layers encountered 23-25 feet, 41 feet, and 78-79 

0-79 

0 to 79 

Clay layer encountered at 25 feet bgs and 70 feet bgs. 

Clay layer encountered at 25.5 feet bgs 

Clay layer encountered at 70.5 feet bgs. 



TABLE 10-1 
SITE 26 DIRECT-PUSH SAMPLING SUMMARY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 2 OF 3 

Sample Sample Screened Sample Date CPT Lithology Comments 
Location Number Interval Analyzed Sam~led Profile De~ ths  

26HP10-18 18-20 TRC 10123196 
26HP10-25 25-27 TRC 10123196 

0 to 80 
26HPll-18 18-20 TRC 1 012 3196 
26HP11-24 24-26 TRC 1 0123196 
26HP12-15 15-1 7 TRC 10123196 

26HP13-67 67-69 TRC 10124196 
26HP14-13 
26HP14-18 
26HP15-15 
26HP15-23 
26HP16-15 
26HP16-23 
26HP16-71 
26HP17-15 
26HP17-24 

Clay layer encountered at 73 feet bgs. 
Duplicate Sample 26DUP01 

13-1 5 
18-20 
15-1 7 

TRC 
TRC 

TRC; IEA 
TRC 

23-25 
15-17 
23-25 
71-73 

- - - 

26HP18-14 
26HP18-21 

Clay layer encountered at 69 feet bgs. 

10124196 
10124196 
10124196 
10124196 

15-17 
24-26 

TRC 
TRC 
TRC 

TRC 1 10124196 1 
TRC 1 10124196 1 - 

14-16 
21-23 

10124196 
10124196 
10124196 

26HP-19 

TRC 
TRC 

10124196 
I0124196 

26HP19-15 
26HP19-21 

TRC 
TRC 

15-17 
21-23 

10124196 
10124196 



TABLE 10-1 
SITE 26 DIRECT-PUSH SAMPLING SUMMARY 
NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 3 OF 3 

Note: All samples were analyzed for Target Compound List Volatile Organic Compounds. 
1 bgs = below ground surface 

2 TRC - Tracer Research Corporation (mobile laboratory) 
3 IEA (fixed-base laboratory) 



10.3.2 Lithologic Profiling 

Lithologic profiling was performed at eight locations (26CPT00, 26HP01, 26HP02, 26HP05, 26HP08, 

26HP10, 26HP21, and 26HP22) between October 16 and 25, 1996. Profiling locations are shown in Figure 

10-1. The maximum depths of any profile was 100 feet. The results of the profile are summarized in Table 

10-1 and presented in Section 10.4.1. 

10.4 SITE CHARACTERISTICS 

10.4.1 Geolonv 

Regional mapping places Site 26 in the outcrop area of the Kirkwood Formation; upland gravel may b e  

present at the site. The upland gravel has a maximum thickness of 10 feet, and the Kirkwood Formation 

ranges between 60 to 100 feet in thickness. The soil borings are no more than 24 feet deep and the CPT 

lithologic profile locations are no more than 100 feet deep. The lithology of the sediments encountered in the 

on-site borings generally agrees with the published description of the upland gravel and the Kirkwood 

Formation. In general, the borings encountered light yellowish-brown sand and gravel (probably 

representative of the upland gravel) and brownish-yellow, brown and gray, fine- to medium-grained and 

medium- to coarsedrained sand (probably representative of the Kirkwood Formation). Based on CPT 

lithologic profiling, the upper approximately 25-foot section penetrated was a sand. Silty clay and clayey silt 

was penetrated from approximately 25 to 45 feet and sand was penetrated from approximately 45 to 70 feet. 

A clayey silt was penetrated from approximately 80 to 87 feet in one of the locations. Lithologic profile 

diagrams for the site are provided in Figures 10-2, 10-3, and 10-4. 

Based upon the boring log descriptions, wells MW26-02, MW26-03, MW26-05, and MW26-06 penetrated the 

upland gravel and the Kirkwood Formation, and wells MW26-01 and MW26-04 penetrated the Kirkwood 

Fmation. 

Shallow groundwater beneath the site occurs under unconfined conditions. The direction of shallow 

groundwater flow in the aquifer, as indicated by both the August and October 1995 groundwater elevation 

measurements, is toward the southwest. There does not appear to be a significant seasonal variation in 

groundwater flow direction. 

CTO 231 
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Based on boring log descriptions, the wells are screened in the Kirkwood Formation. The hydraulic 

conductivities calculated for MW6-01, MW26-03, and MW26-04 are 3.85 x 1 O4 cm/sec (1.09 Wday), 1.92 x 

ccm/ec (5.44 Wday), and 7.09 x l o 4  cm/sec (2.01 Wday), respectively. 

Based on pore pressure plots, the water table was encountered at approximately 10 feet and a lower water 

bearing zone was encountered at approximately 43 feet bgs. The clayey silty zone penetrated between 

approximately 25 and 45 feet bgs, shows a sharp rise in pre-pressure, indicating this zone probably serves 

as a semi-confining layer. Two pieces of evidence corroborate the findings of the cone penetrometer pore 

pressure plots, confirming the presence of the semiconfining layer. Efforts to obtain groundwater samples 

using the direct-push sampler from within the clay and silt zone yielded no water, and the tool screen was 

found to be smeared with a plastic, clayey soil after attempts to obtain groundwater samples from the clay 

and silt zone. This indicates the possibility of clay soils. Also, the vertical distribution of chlorinated 

compounds detected indicated concentrations orders of magnitude lower below the postulated clay layer 

than above it, indicating that the clay layer is acting as an aquitard. 

10.5 NATURE AND EXTENT OF CONTAMINATION 

This section evaluates all sampling data for the 1965 RI and 1996 RI Addendum field activities. Subsurface 

soil and groundwater sample analysis results were compared to NWS Earle site-wide background samples 

as presented in Section 2.4.1. 

10.5.1 Subsurface Soils 

Six site-related subsurface soil samples (26 SB 01-02, 26 SB 02-04, 26 SB 03-06, 26 SB 04-02, and 26 SB 

04-06) were collected at Site 26 (Figure 10-1). Tables 10-2 and 10-3 present the occurrence and distribution 

of inorganic and organic chemicals detected in site-related subsurface soil samples and compare them to 

background. Table 10-4 presents a comparison of detected compounds to ARARs and TBCs. Figure 10-5 

shows sample locations and concentrations of compounds that exceed ARARs and TBCs. 

10.5.1 .I Inorganics 

Concentrations of most metals in site-related subsurface soil samples were within the same ranges as 

background samples. Antimony was detected at low levels, near the instrument detection limit, in two site- 

related subsurface soil samples but was not found in background samples. Barium was detected in one site- 

related sample, 268802-04, at levels greater than the concentration range associated with background 

samples. 

CTO 231 



TABLE 10-2 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SUBSURFACE SOILS AT SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 
lmglkg) 

' - Selected as a COPC 

* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion 195%) of all possible sample measurements. ... _ Background samples are as follows: BGSB0100, BGSB0200 (AND A DUPLICATE, DUP-4). BGSB0300, BGSB0400, BGSB0105, BGSB0205, BGSB0305, BGSB0405 



TABLE 10-3 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SUBSURFACE SOIL AT SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 
(uglkgl 

I BACKGROUND'* I SITE-RELATED 

FREQUENCY OF 1 RANGE OF I REPRESENTATIVE 1 FREQUENCY OF I RANGE OF I REPRESENTATIVE - 

SUBSTANCE 1 DETECTION \ POSITIVE DETECTION 1 CONCENTRATION DETECTION I POSITIVE DETECTION \ CONCENTRATION 1 
1.2-DICHLOROETHENE (TOTAL) I - 

NOT DETECTED I I I 2 1 8  I 3 - - 140 - 1 53.99 
NOT nFTFrTFn I % I n  1 - - - - 

METHYLENE CHLORIDE ' ..-. --. --. -- 
I I 1 , "  I 2 -  2 I 2 

TRICHLOROETHENE ( NOT DETECTED I I ( #REF! / #REF! I #REF! - #REF! #REF! I 
- Selected as a COPC 



TABLE 104a 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 3 

. 

_I 

268804-02 

26SB04 

1995 RI 

06/26/95 

mglkg 

2300 

0.61 

2.7 J 

2.2 JI 
0.16 

0.81 

76.2 

6.6 

0.94 
- -  

4560 J 

1.2 J 

58.2 

1 .O J 

0.0068 UI 
0.32 

185 

1.3 

98.6 

0.68 U 

6.2 

1.6 J 

uglkg 
-- - 

11.0 U 

11.0 UJ 

11.0 U 

26SBO4-06 

26SB04 

Igg5 R' 
0 5  

mglkg 

1280 

0 59 U 

0.59 UJ 

2.3 

0.14 

0.20 I 
32.9 

3.3 

0.52 

1740 J 

1 .O J 

29.7 

1.4 J 

0.0077 uII 
0.29 

118 

0.64 

131 

0.71 UI 
1.9 

0.52 UJ 

u d k g  
-- - - 

12.0 U 

12.0 UJ 

12.0 U 

JII 

268803-06 

26SB03 

1995 RI 

06/26/95 

I mglkg 

557 

0.66 

0.56 UJ 

1.1 JI 
0.13 

0.077 

28.7 

2.2 

0.088 U 
pppp- 

961 J 

0.55 J 

17.3 

1.1 J 

0.0073 U 

0.38 

55.2 U 

1.0 

144 

0.70 J 

1.2 

0.50 UJ 

ugh3 
- - 

11.0 U 

11.0 UJ 

11.0 U 

NJDEP Sod 

Impact to 

Groundwater 

Cleanup Criteria 

mglkg 

I 

I 
- 

- 
I 

I 

--- -. . . . - 
llglhd - 

1000 

I000 

1000 

NJDEP Soil 

Residential 

Direct Contact 
Cleanup Criteria 

1 mg/kg 

II 
14 0 

20.0 

700 

1 .OO 

1 .OO 

I1 
600 

400 

II 
14.0 

250 

11 
110 

2.00 

370 

1500 

udkg  

79000 

49000 

23000 

268803-04 

26SB03 

1995 RI 

06126195 

I m g w  

1780 

0.55 U 

3.1 J 

2.3 J 

0.16 

1.2 E 

63.7 

7.8 

2.3 

6550 J 

1.4 J 

52.9 

1.6 J 

0.0072 U 

0.50 

185 

2.4 

103 

0.87 J 

8. I 

12.8 J 

uglkg 
-- 

11.0 U 

. 11.0 UJ 

11.0 u 

ARARS 8 TBCS 

NJDEP Soil 

Non-Residential 

Direct Contact 

Cleanup Criteria 

V s k g  

340 

20 0 

1 47000 

1 00 

100 

1 
500 

600 

600 

1 270 

2400 

4100 

2.00 

7100 

1500 

W/kg 

1000000 

210000 

54000 

263802-04 

26SB02 

1995 R1 

06/26/95 

I mglkg 

668 

0.55 U 

0.59 J 

213 J 

0.25 

0.068 

169 

2.7 I 
1.6 

2240 J 

1.7 J 

31.1 

1.2 J 

0.0070 U 

0.24 

77.7 

0.14 U 

146 

0.92 J 

2.5 

89.3 J 

Wlkg 

11.0 U 

11.0 UJ 

11.0 U 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium, total 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

silver 

sodium 

thallium 

vanadium 

zinc 

VOLATlLES 

1,2-dichloroethene (total) 

methylene chloride 

trichloroethene 

26SBO1-02 

263801 

1995 RI 

06/26/95 

I mglkg 

3350 

0.56 U 

1 .O J 

3.4 JI 
0.13 

0.040 

163 

6.4 

0.59 

3270 J 

I 2.3 J 

59.0 

1.9 J 

I 0.064 JI 
0.78 

95.2 

0.14 U 

160 

0.67 U 

5.7 

3.1 J 

uglkg 

11 .O U 

11.0 UJ 

11.0 U 



TABLE 104a 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 
DRAFT 

Page 2 of 3 
NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS 8 TBCs SAMPLE NUMBER: 

NJDEP Soil LOCATION: 

1995 RI, Dec. 

12105195 

Impact to DATA SOURCE: 1995 RI, Dec. 
Groundwater 

SAMPLE DATE: 
Cleanup Criteria 

mglkg 
INORGANICS 

aluminum 

antimony 

mglkg 

nla 

nla 
I I I 

nla I 
I I I 

nla I I arsenic 
I I I 

nla I I barium nla 

nla 
1 I I 

nla I beryllium 

cadmium nla I I 
-- 

nla I 
nla calcium 

chromium, total 

nla 

nla nla 

nla 

nla 

nla 

nla 

nla 

nla 

copper nla 

iron 

lead 

magnesium 

manganese 

nla 

nla 

nla 

nla 

nla mercury 

nickel nla nla I 
potassium nla 

nla 

nla I 
nla 

nla 

nla 

nla 

silver 

sodium 

thallium 

vanadium 

nla 

nla 

nla 

nla zinc 

VOLATILES 

1,2dichloroethene (total) 

rnethylene chloride 

lrichloroethene 



TABLE 104a 
COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 
DRAFT 

PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 
-. 
? 
a 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 
4 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 
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COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS - SITE 26 
DRAFT 

Page 1 of 3 

NWS EARLE, COLTS NECK, NEW JERSEY 

26SB04-06 

263804 

1995 RI 

06/26/95 

% 

nla 

ARARS 8 TBCS 268804-02 

26SB04 

1995 RI 

06/26/95 

% 

n/a 

26SBO3-06 

26SB03 

1995 RI 

06/26/95 

% 

nla 

NJDEP Soil 
Impact to 

Groundwater 

Cleanup Criter~a 

% 

NJDEP Soil 
Residential 

Direct Contact 

Cleanup Criteria 

% 

268803-04 

26SB03 

1995 RI 

06/26/95 

% 

nla 

NJDEP Soil 
Non-Residential 

Direct Contact 

Cleanup Criteria 

Yo 

268802-04 

26SB02 

1995 RI 

06/26/95 

% 

nla 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

moisture 

26SBO1-02 

26SB01 

1995 RI 

06/26/95 

% 

nla 
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- - - 
- - - 

ARARS 8 TBCs - - - 
- - -  NJDEP Soil 

Residential 

Direct Contact 
Cleanup Criteria 

Yo 

- - - 
- - - 

- - -  
- - -  NJDEP Soil 

Non-Residential 

Direct Contact 
Cleanup Criteria 

% 

26SBDEC95-02 

26SBDEC95-02 

1995 RI, Dec. 

12/05/95 

% 

19.5 

SAMPLE NUMBER: 

!.?'I ' TION: 

DP 1 A SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

moisture 

NJDEP Soil 

Impact to 

Groundwater 
Cleanup Criteria 

% 

26SBDEC95-01 

26SBDEC95-01 

1995 RI, Dec. 

12/05/95 

% 

12.8 



TABLE 104b 
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NWS EARLE, COLTS NECK, NEW JERSEY PAGE 3 of 3 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics) 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed 'for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria. 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to soil criteria: 

- No standard is available for this chemical in this classification. 

@ - Value is New Jersey guideline for maximum total concentration of all organic compounds in soil (including VOCs, SVOCs, and TPti:. 



LEGEND 
Sample Locations with exceedances 

CONCENBMBIONS ABOVE SCREENING LEVELS 
SITE 26 - EXPLOSIVE "D" WASHOUT AREA 

APR 02-FEB-$33 MJ J Site 26 Tag 2 

FIGURE 10-5 



10.5.1.2 Organics 

Explosives and volatile organics were analyzed for but not detected in the first round of subsurface soil 

samples at Site 26. 

In the two soil b r i n g s  taken in December of 1995 to further investigate TCE near the process leach tank ( 2 6 ~ ~ 0 1 -  

95 and 26~~02 -951 ,  TCE (2.OJ ugkg and 74.0 mglkg respecbvely), and 1,2dichloroethane (3.0 ugkg and 140 

ug/kg respectively) were found at concentrations above regulatory levels. Table 10-4 presents data and 

compares it to ARARs and TBCs. 

10.5.2 Groundwater 

Six &-related groundwater samples (26 GW 01 through 26 GW 06) were collected from monitoring wells 

2 6 ~ ~ 0 1  through 26MW06 at Site 26 during the 1995 RI. In 1996, during RI Addendum field activities, 65 

groundwater samples were collected using Geoprobeaand analyzed for VOCs in the field by mobile lab. In 

addition, 26MW01 was sampled and identified as 26 GW 01-OCT.96 (Figure 10-1). Tables 10-5 and 10-6 

present the occurrence and distribution of inorganic and organic chemicals detected in site-related 

groundwater samples. Table 10-7 presents a comparison of detected compounds to ARARs and TBCs. 

Figure 10-5 shows Sample locations and concentrations of compounds which exceed ARARs and TBCs. 

Concentrations of most metals in site-related groundwater samples were within ranges similar to background 

samples. Zinc was detected in four site-related groundwater samples (26 GW 01 through 26 GW 03 and 26 

GW 05) at levels greater than the concentration range associated with background samples. Barium was 

found at elevated levels in samples 26 GW 01 through 26 GW 03 and cadmium and silver were detected in 

sample 26 GW 04 at levels greater than background ranges. 

CTO 231 



TABLE 10-5 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 2 6  

NWS EARLE, COLTS NECK, NEW JERSEY 
IuglL) 

' - Selected as a COPC 
* *  - Upper Tolerance Limit = UTL is the concentration that is estimated to contain a designated portion 195%) of all possible sample measurements. 
.*(I _ Background samples are as follows: MW4-04. BGMW-02, BGMW-01, MW26-03, MW3-06, MW5-02, MW5-03, MW19-01. MW1-03, MW5-08, MW11-03 



TABLE 10-6 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN GROUNDWATER AT SITE 26 

NWS EARLE. COLTS NECK, NEW JERSEY 

- Selected as a COPC 

*' - Background samples are as follows: MW4-04, BGMW-02. BGMW-01. MW26-03, MW3-06, MW5-02, MW5-03, MW19-01, MW1-03, MW5-08, MW1 1-03 



TABLE 10-la 
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DRAFT 

Page 1 of 31 
I ,  

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: I 26GW01 I 26GW01 I 26GW02 I 26GW03 I 26GW04 I 26GW05 11 ARARS 8 TBCs 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

barium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

silver 

sodium 

vanadium 
-~ - 

zinc 

VOLATILES 

I. 1 -dichloroethene 
1,2-dichloroethene (total) 

26GW01 

1995 RI 

07/22/95 

uglL 

614 E J 

51 8 

0.52 

17800 

1.3 

2.9 

8.7 

4740 E J 

2.6 

2170 

106 E J 

0.012 

carbon disulfide 
carbon tetrachloride 

chloroform 

ethylbenzene 

methylene chloride 

tetrachloroethene 

trichloroethene 

0.75 U 

3640 

0.94 U 

4580 

1.6 

326 

uglL 

3.0 E J 
2000 E 

26GW01 

1996 Rl, Field 

1011 6/96 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

10.0 UJ 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

1700 E 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.0090 U 
300 E 

26GW02 

1995 RI 

07/22/95 

uglL 

927 E J 

464 

0.42 

3540 

1.2 

0.92 

13.8 

828 E J 

1.5 U 

636 

10.6 

0.021 

nla 
0.070 U 

0.70 U 

U 1.0 

0.30 U 

3.0 E 

9100 E 

1 .O 

1 I00 

0.94 U 

3250 

1 .O 

326 

uglL 

10.0 u 
10.0 U 

26GW03 

1995 RI 

07/22/95 

uglL 

406 E J 

475 

0.38 U 

7010 

1.4 

0.60 U 

9.2 

719 E J 

1.5 U 

2120 

3.3 

0.014 

10.0 UJ 
10.0 U 

10.0 U 

10.0 U 
10.0 U 

10.0 U 

10.0 U 

0.81 

362 

0.94 U 

2650 

0.81 

280 

uglL 

10.0 u 
10.0 U 

26GW04 

1995 RI 

07/23/95 

uglL 

328 E 

13.2 

4.4 E 

4600 

1 .O U 

1.2 

4.0 

90.8 

1.5 U J 

724 

11.0 

0.1 1 J 

10.0 u 
10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

0.75 U 

569 

3.3 

3910 

0.61 U 

8.3 R 

uglL 

10.0 u 
10.0 U 

26GW05 

1995 RI 

0811 5/95 

uglL 

501 E J 

89.6 

0.52 

6590 

1 .O U 

5.0 

0.82 

284 

1.5 U 

923 

87.5 E 

0.080 

10.0 UJ 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

0.75 U 

1350 

0.94 U 

2360 

0.61 U 

180 

uglL 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

NJDEP 

Groundwater 

Quality 
Standard 

uglL 

200 

2000 

4.00 

100 

1000 

300 

10.0 

50.0 

2.00 

Maximum 

Contaminant 

Level (MCL) 

uglL 

2000 

5.00 

100 

1300 

15.0 

2.00 

100 

uglL 

7.00 

70.0 a 

Drinking Water 

Health Advisory 

(Lowest Criterion 
Shown) 

uglL 

2000 a 

5.00 e 

100 a 

2.00 b 

I 

5.00 

100 

700 

5.00 

5.00 

5.00 

100 a 

100 a 

2000 a 

uglL 

7.00 a 

70.0 a 

100 

50000 

5000 

uglL 

2.00 

70.0 

70.0 e 

100 e 

700 a 

2000 d 

1000 e 

2.00 

6.00 

700 

3 00 

1.00 

1 00 



TABLE 10-7s 
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NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
Page 2 of 31 

26GW05 

26GW05 

1995 RI 

0811 5/95 

uglL 

100 U 

ARARS 8 TBCS 26GW04 

26GWQ4 

1995 RI 

07/23/95 

uglL 

10.0 U 

26GW03 

26GW03 

1995 RI 

07/22/95 

uglL 

10.0 U 

NJDEP 
Groundwater 

Quality 

Standard 

uglL 

1000 

Maximum 
Contaminant 
Level (MCL) 

uglL 

10000 

26GW02 

26GW02 

1995 RI 

07122195 

uglL 

10.0 U 

Drinking Water 
Health Advisory 
(Lowest Criterion 

Shown) 

uglL 

10000 a 

26GW01 

26GWOl 

1996 RI, Field 

1 011 6/96 

uglL 

2.0 U 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

xylene (total) 

26GWOl 

26GWOi 

1995 R1 

07/22/95 

uglL 

10.0 U 



SAMPLE NUMBER: 26GW06 

LOCATION: 

DATA SOURCE: 1 1995RI 

SAMPLE DATE: 0811 5/95 

INORGANICS uglL 

aluminum 460 E , 

barium 1 46.9 

cadmium 

calcium 11100 

chromium, total 

cobalt 5.8 

copper 0.81 

iron 1 373 E 
-- 

lead I .5 1 

magnesium 1920 

manganese 

mercury 0.083 

-- 

potassium 1290 

silver I 0.94 1 

12500 5 vanadium 

zinc 

VOLATILES uglL 

I .I dichloroethene 10.0 1 
1,Z-dichloroethene (total) 10.0 L 

carbon disulfide 10.0 I 
carbon tetrachloride 10.0 1 

chloroform 1 .O , 
ethylbenzene 10.0 1 
methylene chloride 10.0 L 

telrachloroelhene 1 .O 

trichloroethene I .O 

TABLE 10-la 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 
DRAFT 

Page 3 of 31 - 
NWS EARLE, COLTS NECK, NEW JERSEY 



TABLE 10-7a 
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DRAFT 

Page 4 of 31 
NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS & TBCS 

Maximum 1 Drinking Water ( NJDEP 

DATA SOURCE: 

SAMPLE DATE: 

VOLATlLES 

xylene (total) 
3 

26HP02-24 

26HP02 

26HP02-16-DUP 

26HP02 

1995 RI 

0811 5195 

uglL 

10.0 U 

26HP02-16 

26HP02 

26HP01-79 

26HPOl 

1996 RI, Field 

1011 6/96 

uglL 

2.0 U 

26HP01-23 

26HPO1 

SAMPLE NUMBER: 

LOCATION: 

26GW06 

2 6 G W  

1996 RI, Field 

I OH 7/96 

UglL 

0.50 U 

1996 RI, Field 

1011 7/96 

u g k  

1 .O U 

1996 RI 

1011 8/96 

uglL 

10.0 U 

lgg6 RI' Field 

1011 7/96 

uglL 

1 .O U 

Contaminant 

Level (MCL) 

uglL 

10000 

Health Advisory 

(Lowest Criterion 

Shown) 

uglL 

10000 a 

Groundwater 

Quality 

Standard 

uglL 

1000 
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COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 26 
DRAFT 
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I 

26HP03-10-DUP 

26HP03 

1996 RI 

1011 8196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

10.0 U 
73.0 E 

22.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

17.0 E 

26HP03-10 

26HP03 

1996 RI, Field 

1011 7196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.30 
48.0 

n/a 

0.0010 U 

0.020 U 

16.0 

0.50 U 

0.60 

26.0 E 

NJDEP 

Groundwater 

Quality 
Standard 

uglL 

200 

2000 

4.00 
I 

100 

1000 

300 

10.0 

50 0 

2.00 

100 
I 

50000 

5000 

uglL 

2 00 

70 0 

2.00 
6 00 

700 

3.00 
1 00 

1.00 

Maximum 

Contaminant 

LWI (MCL) 

uglL 

2000 

5.00 II 
I 

100 I1 
1300 

15.0 

2.00 

100 (I 

I 
uglL 

7.00 

70.0 a 

5.00 

100 

700 

5.00 

5.00 

5.00 

26HP03-24 

26HP03 

Igg6 R't Fie'd 

1011 7196 

uglL 

nla 

nla 

I nla 

I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.030 UI 
0.40 u 

nla 

0.0010 U 
0.030 U 

0.90 U 

0.50 U 

0.060 U 

0.060 N 

26HP02-68-DUP 

26HP02 

1996 RI 

1011 8196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

10.0 u 
10.0 u 
5.0 J 

10.0 U 

10.0 U 

10.0 U 
10.0 U 

10.0 U 

10.0 U 

ARARS & TBCs 

Drinking Water 
Health Advisory 

 owest st criterion 
Shown) 

uglL 

2000 a 

5.00 e 
I 

100 a 

2.00 b 

100 a 
I 

100 a 

I 
2000 a 

uglL 

I 7.00 a1 
70.0 a 

70.0 e 
100 e 

700 a 

2000 d 

1000 e 

26HP02-68 

26HP02 

1996 RI, Field 

1 011 7196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.010 U 
0.20 U 

n/a 

0.0007 U 

0.0080 U 

0.60 U 
0.20 U 

0.20 U 

0.30 

26HP02-24-DUP 

26HP02 

1996 RI 

I OH 8/96 

I uglL 

nla 

I nla 

nla 

I nla 

I nla 

nla 

nla 

I nla 

nla 

1 nla 

nla 

nla 

I nla 

I nla 

nla 

I nla 

nla 

I nla 

uglL 

10.0 U 
10.0 U 

16.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

; 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

barium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

silver 

sodium 

vanadium 

zinc 

VOLATILES 

I, 1 -dichloroethene 
1 -2-dichloroethene (total) 

carbon disulfide 
carbon tetrachloride 

chloroform 

ethylbenzene 

methylene chloride 

tetrachloroethene 

trichloroethene 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 
DRAFT 

Page 6 of 31 
NWS EARLE, COLTS NECK, NEW JERSEY 

Contaminant Health Advisory Groundwater 
DATA SOURCE: 1996 RI 1996 RI, Field 1996 R1 1996 RI, Field Rk Field Level (MCL) (Lowest Criterion Quality 

SAMPLE DATE: I 10118196 I 1017196 I 10118196 I 1011719 / / 10117/96 11 1 .,..n, 1 ,tand.,j 

ARARS 8 TBCs 

Maximum I Drinking Water I NJDEP 
26HPO3-24 

26HP03 

26HP03-10-DUP 

26HP03 

26HP03-10 

26HP03 

SAMPLE NUMBER: 

LOCATION: 

26HP02-68 

26HP02 

26HP02-24-DUP 

26HP02 

26HP02-68-DUP 

26HP02 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 

DATA SOURCE: \ 1996Rl \ 1996 RI. Field \ 1996 Rl 1996 RI. Field \ I996 RI. Fwd \ 1996 RI, Field 

26HP04-69 SAMPLE NUMBER: 26HP03-24-DUP 26HP03-68 26HP03-68-DUP 26HP04-15 

SAMPLE DATE: 1 10118196 1 lOH7196 1 1OH8196 1 10122196 ) 10122196 1 10124196 

26HP04-25 

I I I I I 
INORGANICS I uglL I uglL I U ~ L  I ualL I ualL I ua/L I I I - 

I - I - I -" - 
aluminum I nla I nla nla nla nla nla 

barium I nla 

cadmium nla 

. . 
I I I I .  I I 

iron I nla nla I nla I nla nla nla 

calcium 

chromium, total 

cobalt 

copper 

I I 

lead I nla I nla I nla I nla I nla I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

magnesium 

manganese 

nla 

nla 

nla 

nla 

- 
mercury 

nickel 

nla 

nla 

nla 

nla 

potassium 

silver 

nla 

nla 

nla 

nla 

nla 

nla 

sodium 

vanadium 

zinc 

VOLATlLES 

1.1 -dichloroethene 
1,2-dichloroethene (total) 

DRAFT 

Page 7 of J l  

nla 

nla 

nla 

nla 

nla 

nla 

Maximum Drinking Water NJDEP 

Contaminant Health Advisory Groundwater 

Level (MCL) (lowest Criterion Quality 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

10.0 u 
10.0 U 

carbon disulfide 
carbon tetrachloride 

chloroform 

ethylbenzene 

methylene chloride 

tetrachloroethene 

trichloroethene 

Shown) Standard 

uglL uglL uglL 

200 

2000 2000 a 2000 

5.00 5.00 e 4.00 

100 100 a 100 

1300 1000 

300 

nla 

nla 

nla 

nla 

nla 

0.0010 U 

0.020 U 

0.60 U 

0.20 U 

0.20 U 

0.30 

10.0 U 
10.0 U 

10.0 U 

U 10.0 

10.0 U 

10.0 U 

10.0 U 

uglL uglL uglL 

7.00 I 7.00 a 2.00 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.010 u 
0.20 U I  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

13.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

n/a 

nla 

nla 

uglL 

10.0 U 
10.0 U 

nla 

nla 

nla 

nla 

nla 

0.0010 U 

0.0080 u 
1.0 U 

0.30 U 

0.20 U 

430 E 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

4.0 E 
400 E 1 

nla 

nla 

nla 

nla 

nla 

0.020 U 

0.20 U 

1.0 U 

8.0 U 

0.060 U 

720 E 

nla 

nla 

nla 

nla 

nla 

uglL 

3.0 E 
380 E 

nla 

0.0005 U 
0.0040 U 

0.30 U 

0.20 U 

0.10 U 

0.040 U 

nla 

nla 

nla 

uglL 

0.0080 U 
0.10 u 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 8 of 31 

SAMPLE NUMBER: 26HP03-24-DUP 26HP03-68 26HP03-68-DUP 

LOCATION: 1 26HP03 ( 26HP03 1 26HP03 

DATA SOURCE: I 1996 RI I 1996 RI, Field I l996RI 

SAMPLE DATE: 

VOLATILES 
I I I 

I II Contaminant Health Advisory Groundwater 
1996 RI. Field 1 1996 RI. Field 1996 RI. Field 

Level (MCL, (Lowed Criterion I I 
1 OH 8196 

UdL 

xylene (total) 

ARARS & TBCS 

Maximum ( Drinking Water 1 NJDEP 

10.0 U 0.70 U 10.0 I 

26HP04-69 

26HP04 

26HP04-15 

26HP04 

1 0117196 

uglL 

10122196 

uglL 

2.0 U 

26HP04-25 

26HP04 

10118196 

uglL 

10122196 

uglL 

2 0 U 

10124196 

uglL 

0 50 U 

uglL 

I0000 

Shown) 

uglL 

I0000 a 

Slandard 

uglL 

1000 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 26 
$! 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 9o f  31 

DATA SOURCE: 1 I996 RI, Field 1 1996 RI. Field \ 1996 R l  \ 1996 RI. Field \ 1996 RI. Field 1 1996 Rl 

26HP06-23 

26HP06 

ARARS 8 TBCS 

SAMPLE DATE: 

INORGANICS 

Level (MCL) ((lowest Criterion \ Qua$ 

26HP06-15 

26HP06 

Shown) Standard 

uglL uglL uglL 

200 

2000 2000 a 2000 
I 5 00 5 00 e 4 00 

I 

i 100 a 100 100 

26HP05-68 

26HP05 
NJDEP 

Groundwater 
Maximum 

Contaminant 

1 0122/96 

uglL 

aluminum 

barium 

cadmium 

calcium 

chromium, total 

cobalt 

26HP05-21 

26HP05 
Drinking Water 

Health Advisory 

nla 

nla 

nla 

nla 

nla 

nla 

26HP05-20 

26HP05 

SAMPLE NUMBER: 

LOCATION: 

1012U96 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

copper 

iron 

lead 

magnesium 

26HP05-15 

26HP05 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

manganese 

mercury 

nickel 

potassium 

silver 

I I 1 

carbon disulfide I nla I nla 1 10.0 u 1 nla I nla I 10.0 u 11 I 

10122/96 

UdL  

nla 

nla 

nla 

nla 

- - 

sodium 

vanadium 

zinc 

VOLATILES 

1,l-dichloroethene 
1 -2-dichloroethene (total) 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

I0123196 

udL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.80 
46.0 

carbon tetrachloride 

chloroform 

ethylbenzene 

methylene chloride 

tetrachloroethene 

lrichloroethene 

nla 

nla 

nla 

nla 

nla 

1012Z96 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.20 
2.0 U 

0.050 U 

0.40 U 

1 .O U 

16.0 U 

0.10 u 
170 E 

1012Z96 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

UdL  

10.0 u 
10.0 U 

0.010 U 

0.080 U 

1.0 U 
3.0 U 

0.020 U 

5.0 E 

2.00 

100 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.020 U 
0.20 u 

10.0 U 

10.0 U 

10.0 U 
10.0 U 

10.0 U 

10.0 U 

2.00 b 

100 a 

100 a 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

50 0 

2.00 

100 

nla 

nla 

nla 

uglL 

0.80 

12.0 u 

0.0010 U 

0.0080 U 

0.30 U 
0.30 U 

0.20 U 

2.0 E 

1300 

15.0 

nla 

nla 

nla 

uglL 

10.0 U 
10.0 u 

0.050 U 

0.40 u 
I .O U 

16.0 U 

0.10 U 

2.0 E 

1000 

300 

10.0 

10.0 U 

10.0 1 

10.0 U 
10.0 U 

10.0 U 

10.0 U 

uglL 

7.00 

70.0 a 

2000 a 

uglL 

7.00 a 
70.0 a 

50000 

5000 

uglL 

2.00 

70 0 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 10 of 31 

Contaminant Health Advisory Groundwater 
DATA SOURCE: 1996 RI, Field 1996 RI, Field 1996 RI 1996 RI, Field 1996 RI, Field 

Level (MCL) (Lowest Criterion Quality 
SAMPLE DATE: I 0 2 9  O l 2 9 6  / 0 2  / 1 0 2 9 6  I lOI22196 I /I 1 shown, 1 standard 

ARARS L TBCs 

Maximum I Drinking Water ( NJDEP 
26HP06-23 

26HP06 

26HP06-15 

26HP06 

I 

26HP05-68 

26HP05 

VOLATILES 

xylene (total) 

26HP0121 

26HP05 

I I 

26HP05-20 

26HP05 

SAMPLE NUMBER: 

LOCATION: 

uglL 

10000 

uglL 

2.0 U 

uglL uglL I 

26HP05-15 

26HP05 

uglL uglL 

10000 a 

uglL 

2.0 U 0.50 U( 2.0 UI 10.0 U 

uglL 

1000 

uglL 

10.0 U 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCs - SITE 26 
DRAFT 

Page I 1  of 31 

SAMPLE NUMBER: 26HP06-25 26HP07-25 

LOCATION: 26HP06 26HP07 

DATA SOURCE: 

SAMPLE DATE: 10122196 1012U96 

INORGANICS uglL u a k  

aluminum 

barium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

nla 

nla 

nla 

lead 
W 
u1 magnesium 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

manganese 

mercury 

nickel 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

I 

nla 

nla 

nla 

nla 

nla 

nla 

I 
1.1-dichloroethene 

1.2-dichloroethene (total) 

carbon disulfide 
carbon tetrachloride 0.010 0.0010 

nla 

nla 

nla 

- 
potassium 

silver 

zinc 

VOLATILES 

B chloroform 
I 

I 0.080 U/ 0.030 . U 

sodium 

-Vanadium 

nla 

nla 

nla 

uglL 

11 tetrachloroethene 
I I 

I 0.020 u( 0.0020 U 

nla 

nla 

nla 

nla 

nla 

uglL 

I 

NWS EARLE, COLTS NECK, NEW JERSEY 

nla 

nla 

26HP07-50 1 26HP07-50-DUP I 26HP08-15 I 26HP08-23 1) ARARS L TBCs 

ethylbenzene 
methvlene chloride 

26HP01 I 26HP07 I 26HP08 I 26HPO8 11 Maximum Drinking Water 

0.70 U 
3.0 U 

Contaminant 
1996 RI. Field 

10122196 

uglL 

nla 

0.70 U 

0.80 

nla 

nla 

nla 

nla 

nla 

nla I nla I nla I nta II I I 

Health Advisorv 
1996 RI, Field 

10122l96 

w- 
nla 

nla 

nla 

nla 

NJDEP 

Groundwater 

nla 

nla 

nla 

nla 

nla 

1996 RI. Field 

I0123196 

u g n  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

1996 RI. Field 

10123196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.030 

Level (MCL, 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

0.20 U 

nla 

0.0010 U 

0.020 U 
0.70 U 

2000 

5.00 

100 

nla 

nla 

nla 

uglL 

0.10 

(Lower, 

Shown) 

uglL 

1300 

15.0 

nla 

nla 

nla 

nla 

nla 

Qualib 
Standard 

uglL 

200 

2000 a 

5.00 e 

100 a 

1000 

300 

10.0 

nla 

nla 

nla 

uglL 

0.40 U 
I 

2000 

4 00 

100 

2.00 

100 

nla 

nla 

48.0 

nla 

0.020 U 

0.20 u 
0.60 U 

0.10 

nla 

0.0002 U 

0.040 U 
0.10 U 

100 a 

uglL 

0.80 

6.0 U 

nla 

0.020 U 

0.20 U 
0.60 U 

2.00 b 

100 a 

50000 

2000 a 

70.0 a 

5.00 

loo  

700 

50.0 

2 00 

100 

5000 
I 

I uglL 

7.00 
70.0 a 

70.0 e 
100 e 

700 a 

uglL 

7.00 a 
70 0 

2 00 
6 00 

700 

uglL 

2 00 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 
DRAFT 

Page I 2  of 31 

NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS & TBCS 

Maximum 1 Drinking Water ( NJDEP 

DATA SOURCE: 

SAMPLE DATE: 

26HP08-23 

26HP08 

26HP08-15 

26HP08 

1996 RI. Field 

10122l96 

VOLATILES 

xylene (total) 

26HP07-50-DUP 

26HP07 

26HP07-50 

26HP07 

1996 RI. Field 

10122196 

uglL 

1 .O U 

I t 

26HP07-25 

26HP07 

SAMPLE NUMBER: 

LOCATION: 

uglL 

6.0 U 

uglL 

1 .O U 
ugn- 

1 0  U 

26HP06-25 

26HP06 

1996 RI. Field 

10122l96 

uglL 

0.20 U 

1996 RI. Field 

10122l96 

uglL 

1000 

uglL 

1 .O U 

I 

uglL 

10000 

1996 RI. Field 

10123196 

uglL 

10000 a 

1996 RI. Field 

10123196 

Contaminant 
Level (MCL) 

Health Advisory 

Shown) 

Groundwater 
Quality 

Standard 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

I SAMPLE NUMBER: I 26HP08-71 1 26HP09-15 

11 LOCATION: 

(1 DATA SOURCE: ( 1896 RI, Field 1 1996 RI. Field 

SAMPLE DATE: 10124196 I0123196 

INORGANICS uglL uglL 

aluminum nla nla 

barium nla nla 

cadmium n/a nla 

calcium nla nla 

chromium, total nla nla 

cobalt nla nla 

copper nla nla 

iron nla nla 

& 
4 

II potassium I nla I nla 

silver nla nla 

lead nla nla 

magnesium nla nla 

manganese nla nla 

I 
- -- 

sodium nla nla 

vanadium nla nla 

zinc nla nla 

VOLATILES uglL uglL 

1, ldichloroelhene 0.0080 U 0.70 
1 -2-dichloroethene (total) 0.10 U , 45.0 

carbon disulfide nla nia 

carbon telrachloride 0.0005 U 0.020 U 

chloroform 0.0040 U 0.20 U 

mercury nla nla 

nickel nla nla 

I( ethylbenzene 
I I 

0.10 UI I .o U 

methylene chloride 0.20 U 8.0 u 
tetrachloroethene 0.080 U 0.60 

trichloroethene 0.0020 U 160 E 

1996 RI. Field ( 1996 RI, Field I 1996 RI, Field ( 1996 RI, Field 

I I I 

UslL I uglL I ug1L I uglL 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla I nla I nla I nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 
uglL uglL ug1L uglL 

2.0 0.30 0.10 0.20 
35.0 2.0 U 0.20 U 2.0 1 

nla nla nla nla 

0.050 U 0.010 U 0.0010 U 0.010 1 

0.40 U 0.080 U 0.10 U 0.090 1 

0.60 U 0.60 U 0.30 U 0.60 1 
16.0 U 3.0 U 1 .O 3.0 1 

0.10 U 0.020 U 0.0070 U 0.20 L 

120 E 0.040 U 0.0040 U 2.0 E 

DRAFT 

Page 13 of 31 

ARARS 8 TBCs 

Maximum 1 Drinking Water 1 NJDEP 

contaminant Health Advisory Groundwater 

L~I IMCU 1 (lowest Criterion 1 Qvaiity 11 
I Shown) Standard 

2000 2000 

5.00 5.00 4 00 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 26HP08-71 26HP09-15 26HP09-22 26HPl0-18 26HP10-25 

LOCATION: 26HP08 26HP09 26HP09 26HP 10 26HP10 

DATA SOURCE: I 1996 RI. Field I 1996 RI. Field I 1996 Rl, Field I 1996 RI. Field I 1996 RI. Field 

SAMPLE DATE: 1 10124196 1 10123196 1 10123196 1 10123196 1 10123196 

xylene (total) I 0.20 2.0 1 .O 1 .O UI 0.50 1 

1996 RI, Field 

DRAFT 

Page 14of 31 

ARARS 8 TBCs 

Standard 

uglL uglL uglL 

10000 10000 a 1000 



TABLE 10-7a 

SAMPLE NUMBER: 26HPll-24 

LOCATION: 26HP11 

DATA SOURCE: 1996 RI, Field 

SAMPLE DATE: 10123196 

INORGANICS uglL 

aluminum 

barium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

iron 

mercury I nla 

magnesium 

manganese 

nla 

nla 

nickel 

potassium 

, 
vanadium nla 

nla 

nla 

silver 

sodium 

zinc 1 nla 

nla 

nla 

I 

VOLATILES 

I .  l-dichloroethene 
1.2-dichloroethene (total) 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 

Carbon disulfide 
carbon tetrachloride 

chloroform 

ethylbenzene 
methylene chloride 
letrachloroethene 

:richloroethene 

DRAFT 

Page 15 of 31 

nla 

0.010 u 
0.20 U 
0.60 U 
3.0 U 

0.020 U 

1 .O 

NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS & TBCS 

Maximum I Drinking Water I NJDEP 

1996 RI, Field 

10123196 

uglL 

nla 

nla I nla I nla I nla 1 nla 11 2.00 1 2.00 bl  2 00 11 

26HP13-14 

26HP13 

nla 

nla 

nla 

26HP12-71 

26HP12 

26HP12-15 

26HP12 

1996 RI, Field 

10123196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

26HP12-22 

26HP12 

1996 RI, Field 

10124196 

uglL 

nla 

nla I nla I nla 

26HP12-50 

26HP12 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.20 
0.20 U 

nla 

1996 RI, Field 

10124196 

uglL 

nla 

nla nla nla I nla nla I 1 50000 11 nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
uglL 

0.10 
26.0 

nla 

1996 RI, Field 

I0123196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

100 a 

nla 

nla 
uglL 

0.060 
0.10 

nla 

Contaminant 

(MCL, 

uglL 

15.0 

nla I nla 

nla 

nla 

nla 

uglL 

0.0080 U 
0.10 U 

nla 

Health Advisory 

Criterion 

Shown) 

uglL 

10 0 

50 0 

Groundwater 

Quality 

Standard 

uglL 

200 

100 

nla 

nla 
uglL 

0.20 

7.0 
nla 

- 

100 a 

uglL 

7.00 

70.0 a 

100 

2000 a 

ug1L 

7.00 a 
70.0 a 

5000 

uglL 

2.00 

70.0 



TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 
DRAFT 

Page 16of 31 

NWS EARLE, COLTS NECK, NEW JERSEY 

26HPl3-14 

26HP 13 

1996 RI. Field 

10123196 

uglL 

0.50 U 

ARARS 8 TBCs 26HPl2-71 

26HP12 

1996 RI. Field 

10124196 

uglL 

0.20 U 

26HP12-50 

26HP 1 2 

1996 RI. Field 

10124196 

uglL 

0.20 U 

NJDEP 

Groundwater 

Standard 

uglL 

1000 

Maximum 

Contaminant 
Level (MCL) 

uglL 

10000 

26HPl2-22 

26HP12 

1996 RI. Field 

10123196 

uglL 

0.50 U 

Drinking Water 

Health Advisory 
(Lowest 

Shown) 

uglL 

10000 a 

26HP12-15 

26HP12 

1996 RI. Field 

10123196 

uglL 

0.50 U 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

xylene (total) 

26HPl1-24 

26HPll 

1996 RI. Field 

10123196 

uglL 

1 .O U 





TABLE 10-7a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 18of 31 

SAMPLE NUMBER. 

LOCATION: 26HP13 26HP13 26HP13 

DATA SOURCE: 1996 RI 1996 RI 1996 RI, Field 

SAMPLE DATE: 10123196 10123196 10123196 

VOLATILES uglL uglL 

xylene (total) 10.0 U 10.0 UI 0.50 \ 

26HP13-22-DUP 

26HP13 

1996 RI, Field 

10123196 

uglL 

0.50 U 

ARARS & TBCS 26HP13-67 

26HP13 

1996 RI, Field 

10124196 

uglL 

0.20 U 

Maximum 
Contaminant 

Level (MCL) 

uglL 

10000 

26HPl4-13 

26HP14 

1996 RI, Field 

10124196 

uglL 

1 .O U 

Drinking Water 

Health Advisory 

Criterion 

Shown) 

uglL 

10000 a 

NJDEP 
Groundwater 

Standard 

uglL 

1000 



TABLE 10-7a 
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g 
0 

NWS EARLE, COLTS NECK, NEW JERSEY 

ethylbenzene 

methylene chloride 
tetrachloroethene 

trichloroethene 

Maximum 

Contaminant 

Level (MCL, 

uglL 

2000 

5.00 

100 

1300 

15.0 

2.00 

100 

uglL 

7.00 

70.0 a 

5.00 
100 

700 

2.0 
0.050 U 

0.50 

26HP16-23 

26HP16 

1996 RI, Field 

10124196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

uglL 

4.0 E 

270 E 
nla 

0.010 U 
0.080 U 

5.0 

26HP16-15 

26HP16 

1996 RI, Field 

I0124196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.60 

57.0 

nla 

0.0010 U 
0.30 U 

0.30 U 

26HP16-71 

26HP16 

1996 RI, Field 

10124196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

nla 

uglL 

0.020 

0.20 
nla 

0.0005 u 
0.0040 U 

1 .O U 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

aluminum 

barium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

silver 

sodium 

vanadium 

zinc 
VOLATILES 

1 ,ldichloroethene 
1.2-dichloroethene (total) 

carbon disulfide 

carbon tetrachloride 

chloroform 

ARARS & TBCS 

Drinking Water 

Health Advisory 

(Lowest Criterion 

Shown) 

uglL 

2000 a 

5.00 e 

100 a 

2.00 b 

100 a 

100 a 

2000 a 

uglL 

7.00 a1 

70.0 a 

70.0 e 
100 e 

700 a 

3.0 U 
0.020 U 

0.040 U 

26HP15-15 

26HP15 

1996 RI, Field 

10124196 

uglL I 
nla 

nla 

nla I 
I nla 

nla 

I nla 

nla 

nla 

nla 

nla 

nla 

nla I 
nla 

nla I 
nla 

I nla 

nla 

nla 

uglL 

0.50 

2.0 u 
nla 

0.010 u 
0.080 U 

0.30 U 

26HP14-18 

26HP14 

1996 RI, Field 

10124196 

UdL  

nla 

nla 

nla 
I nla 

nla 

I nla 

nla 

nla 

I nla 

nla 

I nla 

nla 

I nla 

nla 

nla 

I nla 

nla 

nla 

! uglL 

I 0.020 UI 
0.20 U 

nla 

0.0010 u 
0.20 U 

0.30 U 

NJDEP 

Groundwater 

Quality 

Standard 
uglL 

200 

2000. 

4.00 

100 

1000 

300 

10.0 

50.0 

2.00 

100 

50000 

5000 

uglL 

2.00 

70.0 

2.00 
6.00 

700 

26HP15-23 

26HP15 

1998 RI, Field 

1 0124196 

u g k  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

W L  

0.30 

0.20 u 
nla 

0.0010 U 
0.0080 U 

0.30 U 
4.0 E 
0.0090 U 

0.10 U 

8.0 E 
0.30 

89.0 E 

3.0 U 
0.30 

630 E 

0.20 U 
0.070 U 

7.0 E 

5.00 
5.00 

5.00 

2000 d 
1000 e 

3 00 
1 00 

1 00 
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NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS & TBCS 

Maximum 1 Drinking Water I NJDEP 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

xylene (total) 

26HPl6-71 

26HP16 

26HP16-23 

26HP16 

1996 RI. Field 

10124196 

Ugn 

0.50 U 

26HP16-15 

26HP16 

SAMPLE NUMBER: 

LOCATION: 

1996 RI. Field 

10124196 

uglL 

0.50 U 

26HPl 5.1 5 

26HP 15 

26HPl4-I 8 

26HPl 4 

26HPl5-23 

26HP15 

1996 RI. FiiY 

10124196 

uglL 

0.50 U 

I996 RI. Field 

10124196 

uglL 

0.50 U 

1996 RI. Field 

10124196 

uglL 

0.60 U 

1996 RI. Field 

10124196 

uglL 

0.20 U 

Contaminant 

(MCL, 

uglL 

10000 

Health Advisory 

(Lowest 

Shown) 

uglL 

10000 a 

Groundwater 

Standard 

uglL 

1000 
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DATA SOURCE: 

-r 
0 
b 
V1 

. -. . - - . - . 

zinc 
VOLATILES 

1. I-dichloroethene 
1.2-dichloroethene (total) 

carbon disulfide 

carbon tetrachloride 

chloroform 

ethylbenzene 

methylene chloride 
tetrachloroethene 

-~ - 

trichloroethene 

iron 

lead 

magnesium 

. manganese 

mercury 

nickel 

potassium 

silver 

sodium 

vanadium 

nla 
uglL 

U 0.80 
23.0 

n/a 

0.050 U 

0.40 U 

0.30 U 
16.0 U 
0.40 

52.0 E 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
uglL 

2.0 
220 E 

nla 

0.050 U 
0.40 U 

0.30 U 
16.0 U 
0.10 U 

190 E 

nla 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
uglL 

0.80 U 
12.0 U 

nla 

0.050 u 
0.40 U 

0.30 U 
16.0 U 
0.10 U 

0.20 U 

nla 

uglL 

0.10 
0.20 u 

nla 

0.0010 u 
0.050 u 

0.30 U 
0.60 
0.0020 U 

0.030 U 

I 

nla 
uglL 

0.20 U 
4.0 u 

nla 

0.020 u 
0.10 u 
0.30 U 
5.0 U 
0.040 U 

0.060 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

uglL 

0.90 

110 E 

nla 

0.010 u 
0.10 U 

0.30 U 
6.0 E 
0.40 

720 E 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
I 

uglL 

7.00 

70.0 a 

5.00 
100 

700 

5.00 
5.00 

5.00 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

2000 a 

uglL 

7.00 a 

70.0 a 

70.0 e 

100 e 

700 a 

2000 d 
1000 e 

15 0 

2 00 

100 

5000 

uglL 

2.00 

70 0 

2 00 

6 00 

700 

3 00 
1 00 

1 00 

200 b 

100 a 

100 a 

300 

10 0 

50 0 

2 00 

100 

50000 
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NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS & TBCs 

Maximum \ Drinking Water \ NJOEP 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 
I I I I I1 I - - 

xylene (total) 
I 

I 0.50 U 20.0 0.50 UI 0.50 U 0.50 U 0.50 

26HP18-24-DUP 

26HP 18 

26HP18-24 

26HP18 

1996 RI. Field 

10124196 

uglL 

26HP19-1 5 

26HP19 

26HPl8-14 

26HP18 

U 

26HPl7-24 

26HP17 

SAMPLE NUMBER: 

LOCATION: 

1996 RI. Field 

10124196 

uglL 

10000 10000 a 

26HPl7-15 

2 6 ~ ~ 1 7  

1000 

1996 RI. Field 

10124196 

Ugn- 

1996 RI. Field 

10124196 

uglL 

1996 RI. Field 

10124196 

uglL 

1996 Rl. Field 

10124196 

uglL 

Contaminant 

Level (MCL, 

uglL 

Health Advisory 

Shown) 

ualL 

Groundwater 

Quality 

Standard 

ualL 
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zinc 

VOLATILES 

1. ldichloroethene 
1,Zdichloroethene (total) 

carbon disulfide 

carbon tetrachloride 

chloroform 
ethylbenzene 
methylene chloride 

tetrachloroethene 

trichloroethene 

26HP22-15 

26HP22 

1996 RI, Field 

ARARS & TBCs 

nla 

uglL 

3.0 E 
600 E 

nla 

0.090 U 
0.80 u 
0.70 U 

32.0 U 
' 2.0 E 

1800 E 

26HP21-16 

26HP21 

1996 RI, Field 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

NJDEP 
Groundwater 

Maximum 

Contaminant 

Level (McL, 

26HP21-24 

26HP21 

1996 RI, Field 

26HP20-15 

26HP20 

1996 RI, Field 

26HP19-21 

26HP19 

1996 RI, Field 

Drinking Water 
Health Advisory 

nla 

uglL 

2.0 U 
37.0 U 

nla 

0.20 U 
1.0 u 
2.0 U 

50.0 U 
0.30 U 

0.90 

26HP20-24 

26HP20 

1996 RI, Field 

nla 

uglL 

4.0 E 
7.0 U 

nla 

0.030 U 
0.30 U 

2.0 U 
10.0 U 
0.30 

60.0 E 

nla 

uglL 

22.0 U 
150 E 

n/a 

0.20 U 
1 .O U 

2.0 U 
49.0 U 
2.0 E 

960 E 

I 

nla 

uglL 

7.0 U 
12.0 U 

nla 

0.050 u 
0.50 U 

2.0 U 
16.0 U 
1 .O 

2.0 E 

nla 

uglL 

0.60 U 
4.0 

n/a 

0.050 U 
0.50 U 

2.0 U 
16.0 U 
0.20 U 

110 E 

5000 

uglL 

2.00 

70 0 

2.00 

6.00 

700 

3.00 

1 .OO 

1 00 
4 

uglL 

7.00 

70.0 a 

5.00 
100 

700 

5.00 
5.00 

5.00 

2000 a 

uglL 

7.00 a 

70.0 a 

70.0 e 

100 e 

700 a 

2000 d 
1000 e 
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ARARS 8 TBCS 26HP21-24 

26HP21 

1996 RI. Field 

10125/96 

uglL 

2.0 U 

26HP21-16 

26HP21 

1996 RI. Field 

10125196 

ugn- 

2.0 U 

26HP22-15 

26HP22 

1996 RI. Field 

1 0125196 

uglL 

2.0 U 

26HP20-24 

26HP20 

1996 RI. Field 

10125196 

UdL 
2.0 U 

NJDEP 
Groundwater 

Standard 

uglL 

1000 

Maximum 
Contaminant 

Level (MCL) 

uglL 

10000 

26HP20-15 

26HP20 

1996 Rl, Field 

10125196 

U@L 

2.0 U 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

xylene (total) 

Drinking Water 
Health Advisory 

Shown) 

uglL 

10000 a 

26HPl9-21 

26HP19 

1996 RI. Field 

10124196 

uglL 

1 .O U 
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NWS EARLE, COLTS NECK, NEW JERSEY 

I SAMPLE NUMBER: 1 26HP22-24 1 26HP23-15 126HP23-15-DUP) 26HP23-23 126HP23-23-DUP1 26HP24-15 ARARS (L TBCs I I I( LOCATION: 
Maximum 

contaminant 

Level (MCL) 

Drinking Water 

Health Advisory 

(Lowest Criterion 

Shown) 

uglL 

11 DATA SOURCE: I 1996 RI, Field I 1996 RI. Field I 1996 RI 1 1996 RI. Field I 1996 RI 1 1996 RI. Field 

\\ SAMPLE DATE: 

INORGANICS 

aluminum 

barium 

cadmium 

calcium 

chromium, total 

11 lead 
I I 

I nla I nla I nla I nla I n/a nla 

cobalt 

copper 

iron 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

I 

uglL 

nla 

nla 

nla 

nla 

nla 

mercury 

nickel 

potassium 

nla 

nla 

nla 

' 

magnesium 

manganese 

silver I n/a 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

vanadium 

zinc 
VOLATILES 

1,l-dichloroethene 
1.2-dichloroethene (total) 

nla 

nla 

nla 

nla 

nla 

nla 

carbon disulfide 
carbon tetrachloride 

chlorofom 

ethvlbenzene 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla I nla I nla 

sodium nla 

nla 

nla 
uglL 

5.0 E 
1400 E 

methylene chloride 
tetrachloroethene 

trichloroethene 

nla 

nla 

nla 

nla 

0.20 U 

1.0 U 

2.0 U 

uglL 

nla 

nla 

nla 

nla 

nla 

I I 

nla 

nla 

nla 

nla I nla nla nla 

nla 

nla 

uglL 

0.90 U 
19 0 U 

49.0 U 

5.0 E 

4800 E 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

0.080 u 
0.70 U 

2.0 U 

- 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

10.0 U 

100 U 

24.0 U 
4.0 E 

0.20 U 

nla 

nla 

10.0 J 

10.0 U 
10.0 U 

10.0 u 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.40 U 

9 0 U 

10.0 U 
10.0 U 

10.0 U 

nla 

nla 

nla 

n/a 

0.40 U 
0.30 U 

2.0 U 

nla 

nla 

uglL 

10.0 U 

10.0 u 

12.0 U 
0.080 U 

0.10 U 

nla 

nla 

uglL 

090  1 

190  1 

9.0 J 

10.0 U 
10.0 U 

10.0 U 

n/a 

0.080 1 
0.70 1 

2.0 1 
10.0 U 
10.0 U 

10.0 U 

25.0 L 
560 E 

0.20 1 
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NWS EARLE, COLTS NECK, NEW JERSEY 

26HP24-15 

26HP24 

RI' 

10125196 

uglL 

2.0 U 

ARARS 8 TBCS 26HP23-23-DUP 

26HP23 

1996 RI 

10125196 

uglL 

100 U 

Maximum 

Contaminant 

Level (MCL) 

uglL 

I0000 

26HP23-15-DUP 

26HP23 

1996 RI 

10125198 

Ugk 

10.0 U 

26HP23-15 

26HP23 

1996 RI, Field 

10125196 

uglL 

2.0 U 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATlLES 

xylene (total) 

Drinking Water 

Health Advisory 

(Lowest Criterion 

Shown) 

uglL 

10000 a 

26HP23-23 

26HP23 

1996 RI, Field 

10125196 

uglL 

2.0 U 

26HP22-24 

26HP22 

1996 RI, Field 

10125198 

uglL 

2.0 U 

NJDEP 

Groundwater 

Quality 

Standard 

uglL 

1000 
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NWS EARLE, COLTS NECK, NEW JERSEY 

ARARS & TBCs 

Shown) Standard 

SAMPLE NUMBER: 26HP24-23 

LOCATION: 26HP24 

DATA SOURCE: 1996 RI, Field 

SAMPLE DATE: 10125196 

INORGANICS u d L  

26HP25 26HP26 

1996 RI 1996 Rl, Field 

10125196 10125196 

uglL uglL 

1996 RI. Field I (996 RI. Field 1996 RI, Field 

uglL USlL 

nla nla 

nla nla 

I I 

uglL I uglL I uglL il uglL 
aluminum 

barium 

cadmium 

calcium nla nla 

nla 

nla 
nla I nla nla y 
nla 

nla 
chromium, total nla 

cobalt I nla 

nla I nla nla 

nla 

nla copper nla 

iron nla 

lead nla 

nla nla 

nla nla 

nla nla 

nla 

nla nla 

nla 

nla magnesium 

manganese 

mercury 

nla I nla 

nla nla nla 

nla I nla 7 
nla 

nla 

nla nickel 

potassium 

silver nla nla nla 

nla 

nla I nla nla 

sodium I nla nla I nla 

nla nla 

nla 1 nla nla 

vanadium I nla nla I n/a 

zinc nla 
VOLATILES 

1 ,ldichloroethene 
1.2-dichloroethene (total) 37.0 

nla nla 

19.0 19.0 

nla nla 

uglL uglL 

nla 

uglL 

f 0.0 U 12.0 L 

10.0 UI nla 
12.0 U 

nla 

0.050 U 
0.50 U 

2.0 U 

carbon disulfide I nla nla nla 

0.080 U 0.080 1 
0.70 U 0.70 L 

2.0 U 2.0 1 
24.0 U 24.0 L 

1.0 0.20 L 

0.20 U 0.20 U 

carbon tetrachloride 0.20 1 

chloroform I .O 1 

ethylbenzene 2.0 I 
methylene chloride 49.0 1 
tetrachbroethene 0.30 1 

!richloroethene 10.0 E 
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NWS EARLE, COLTS NECK, NEW JERSEY 

26HP26-19 

26HP26 

10125196 

uglL 

2.0 U 

ARARS & TBCs 26HP26-09 

26HP26 

lgx R'' 

10125196 

uglL 

2.0 U 

26HP25-21-DUP 

26HP25 

1996 RI 

10125196 

uglL 

10.0 U 

NJDEP 
Groundwater 

Quality 

Standard 

uglL 

1000 

Maximum 
Contaminant 

Level (MCL) 

uglL 

10000 

26HP25-21 

26HP25 

1996 RI, Field 

10125196 

UdL  

2.0 U 

Drinking Water 

Health Advisory 

(Lowest Criterion 

Shown) 

uglL 

10000 a 

26HP25-13 

26HP25 

1996 RI, Field 

10125196 

uglL 

2.0 U 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

xylene (total) 

26H P24-23 

26HP24 

1996 RI, Field 

10125196 

uglL 

2.0 U 
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ARARS 8 TBCs 11 SAMPLE NUMBER: 26HP27-24 

LOCATION: 26HP27 

DATA SOURCE: 1996 RI, Field 

SAMPLE DATE: 10125196 

INORGANICS uglL 

26HP27-24-DUP 

26HP27 

1996 R l  

10125196 Shown) Standard 

uglL 

26HP28-24 

26HP28 

1996 RI, Field 

10125196 

I - - -  
- - -  

1 

Maximum 

Contaminant 

Level (MCL) 

aluminum nla 

barium nla 

cadmium nla 

uglL 

nla 

calcium I nla 

uglL 

nla 

nla 

nla 

nla 
I I I I I I 

nla I nla I II loo 

uglL 

-- 

chromium, total nla 

cobalt nla 

nla 

nla 

nla 

I I I I If 

nla I nla 1 I I I1 1300 

2000 

5.00 

copper 

lead nla 

I I I I I I 
nla I nla I I I I  

I I I I 
nla I nla 15.0 

I I I I I 

nla I nla I I magnesium nla 

manganese nla nla I nla I 
nla n ~ a  I I 11 2.00 mercury I nla 

I I I I I 

nla I nla I I I l o o  nickel nla 

potassium nla nla I nla I 
silver I nla 

sodium nla 

nla I nla I 
nla I nla I 

vanadium I nla nla I nla I 
zinc nla 
VOLATILES uglL 

nla 

uglL 

10.0 U 

10.0 U 

1 ,I-dichloroethene 0.60 L 
1.2-dichloroethene (total) 12.0 Li 

wrbondisulfide nla 

carbon tetrachloride 0.050 U 
chloroform 0.50 U 

ethylbenzene 2.0 1 
methylene chloride 16.0 U 

tetrachloroethene 0.50 

trichloroethene 0.20 U 

nla 

uglL 

0.60 U 

12.0 U 

uglL 

7.00 

70.0 i 

10.0 U 

10.0 u 
10.0 U 

nla 

0.050 u 
0.50 U 

5.00 

100 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

VOLATILES 

xylene (total) 

TABLE 10-?a 

COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 30 of 31 

I I I I  I  I  I I 1  

u g k  I uglL I u g n  I I I II uglL I uglL uglL 

- - -  
- - - 

ARARS 8 TBCS - - -  
- - - 

- - -  
- - -  NJDEP 

Groundwater 

Quality 

Standard 

Maximum 

Contaminant 

Level (MCL) 

26HP2&24 

26HP28 

1996 RI, Field 

1 OM5196 

26HP27-24 

26HP27 

1996 RI, Field 

10125196 

Drinking Water 

Health Advisory 

(Lowest Criterion 

Shown) 

26HP27-24-DUP 

26HP27 

1996 RI 

1 0125196 



TABLE 10-7a 
COMPARISON OF GROUNDWATER ANALYTICAL DATA TO ARARS AND TBCS - SITE 26 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 31 of 31 

Footnotes to sample results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organics). 

UJ -  NO^ detected. Detection limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result is considered rejected based on exceedance of data validation quality control criteria. 

J - Value is estimated because concentration is below the quantitation limit or because of exceedance of data validation quality control criteria 

R - Positive result is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identification. 
-L E - Result exceeds one or more of the selected ARARs. 
P, 
VI Footnotes to MCLs, MCLGs, or SMCLs: 

- No standard is available for this chemical in this classification. 

a - Where applicable, value(s) represent the more stringent of criteria for total, cis-, and trans- isomers. 
+ - Criteria are for total chromium. 

++ - Action level 1300 ug/L for water treatment technology for public water supply systems. 
+++ - Action level 15 uglL for water treatment technology for public water supply systems. 

Footnotes to Health Advisories: 

- No standard is available for this chemical in this classification. 

a - The listed health advisory criterion, lifetime adult, is equal to the most stringent of the EPA health advisories for this chemical. 

b - The listed health advisory criterion, long-term adult, is equal to the most stringent of the EPA health advisories for this chemical. 

c - The listed health advisory criterion, one-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

d - The listed health advisory criterion, ten-day child, is equal to the most stringent of the EPA health advisories for this chemical. 

e - The listed health advisory criterion, long-term child, is equal to the most stringent of the EPA health advisories for this chemical. 



10.5.2.2 Organics 

Monitoring Wells 

In 1995, TCE (1 ug/L to 1,700 ug/L) was detected in two groundwater samples collected at Site 26. 1,l-DCE 

(3 ugIL), 1,2-DCE (2,000 ug/L), chloroform (1 uglL), and PCE (1 ug1L) were each detected in one 

groundwater sample collected at Site 26 in 1995. Sample 26 GW 01 contained the highest levels of TCE, 

1,l-DCE, and 1,2-DCE. This monitoring well is located near a leach tank along the northwestern end o f  

Building GB-1. Trace levels of TCE, PCE, and chloroform were also detected in 26 GW 06, which is located 

approximately 90 feet South of the southwestern corner of Building GB-1. Explosives were analyzed for b u t  

not detected in groundwater samples collected at Site 26. 

In order to confirm the levels of contamination exhibited in 26 GW 01, this well was sampled for VOCs during 

the 1996 RI Addendum. Results showed 1,2-DCE (300 uglL), TCE (9,100 ugIL), and PCE (3 uglL). 

Direct-Push Sam~les 

To further delineate the extent of groundwater contamination at Site 26, samples were collected by direct- 

push methodology and analyzed in the field for VOCs. Confirmation samples submitted to a fixed-based 

laboratory indicated that the field results were reliable. VOCs detected in these samples showed TCE in 39 

samples (0.06 to 4,800 uglL), 1,l-DCE in 32 samples (0.03 to 5 uglL), 1,2-DCE in 23 samples (0.1 to 1,400 

ugIL), PCE in 20 samples (0.4 to 56 ugIL), methylene chloride in 11 samples (0.8 to 8 ugIL), ethylbenzene in 

three samples (4 to 16 uglL), carbon tetrachloride in two samples (0.002 ugIL), and xylene in one sample (20 

ug/L). In addition, carbon disulfide was detected in seven of the eight confirmation samples (5 to 46 ug/L). 

Carbon disulfide was not a field parameter. 

The highest levels of contaminants are in the area of the process leach tank and extends southwestward 

approximately 400 feet to sample location 26 HP 24. The extent of horizontal migration may be farther 

because this location, which was the farthest downgradient point, showed the highest levels of PCE at Site 

26 (56 ug/L) and TCE (1 0 ugIL) at a level above ARARs. 
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The highest levels o f  TCE at the site extend southwestward from MW26-01 to sample locations 26 HP 21 

and 26 HP 22. Samples from each location showed higher levels of VOCs at depths ranging from 18 to 25 

feet bgs. Figures 10-6 through 10-8 show the groundwater contaminant concentrations. Figures 10-9 and 

10-10 show the concentrations of TCE and 1,2-DCE in shallow groundwater (less than 17 feet bgs), 

respectively. Figures 10-1 1 and 10-12 show TCE and 1,2-DCE concentrations in deeper groundwater (18 to 

25 feet bgs), respectively. Figures 10-1 3 and 10-14 present cross-sections with TCE concentrations along 

strike and dip, respectively. Figure 10-2 presented locations for cross-sections along strike (A-A') and dip (B- 

B') through Site 26. Figures 10-15 and 10-16 present cross-sections with 1,2-DCE concentrations along the 

strike and dip, respectively. 

10.5.3 Conceptual Site Model 

Figure 10-17 shows the conceptual site model. Apparently, over a period of years, liquid process wastes 

containing chlorinated VOCs from industrial operations performed in Building GB-1 were disposed, by way of  

a drain in Building GB-1, to the process leach tank system. Liquid wastes would have passed through the 

permeable walls and bottom of the process leach tank to enter the subsurface soil environment. Chlorinated 

VOCs (DNAPLs) disposed in this way would have migrated down to the semi-permeable clay layer barrier. 

After encountering the clay layer barrier, the DNAPL would have continued to migrate downward, but at  a 

much slower rate. VOC compounds would also have migrated downgradient (to the southwest) with the slow 

rate of horizontal groundwater flow. 

10.6 CONTAMINANT FATE AND TRANSPORT 

The behavior of contaminants in the environment at Site 26 is described in this subsection. The various 

chemicals detected during the 1995 RI and 1996 RI Addendum field activities and their transport potential 

in the environment are discussed in Section 10.6.1. Persistence of detected chemicals in the environment 

is discussed in Section 10.6.2. Section 10.6.3 presents a brief discussion of contaminant trends. 
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10.6.1 Detected Chemicals and Transport Potential 

Analytical results for groundwater sampled at Site 26 indicate significant levels of TCE and associated 

degradation products in one monitoring well and trace levels of TCE, PCE, and chloroform in another wel l .  

Barium was detected in one subsurface soil sample at a level greater than the range of background samples. 

Zinc was detected in four site-related groundwater samples at similar levels that are greater than the 

concentration range associated with background samples. Barium was found at similarly elevated levels in 

three groundwater samples, and cadmium and silver were detected in sample 26 GW 04 at low levels t h a t  

are greater than background. The physical transport data for the detected contaminants are presented in 

Table 2-8. Additional discussion with respect to chemical and physical properties, contaminant persistence, 

and contaminant migration pathways is presented in Section 2.3. 

The organic compounds detected in the groundwater are volatile and characteristically mobile in the 

environment (either through soil gas migration or groundwater transport). The detected chlorinated VOCs all 

possess specific gravities greater than 1, which indicates that a product source will tend to sink to the bottom 

of an aquifer rather than float on the water table. 

The inorganic compounds have a strong tendency to adsorb onto soillsediment particles, a factor that greatly 

reduces their mobility. 

10.6.2 Contaminant Persistence 

For the classes of detected chemicals, environmental persistence varies considerably. Transformation of a 

chemical to its degradation by-product(s) can be the result of numerous processes including 

biotransforrnation and uptake, photolysis, acid- or base-catalyzed reaction, or hydrolysis. The by-product 

chemical(s) may or may not be significantly different from a toxicological or a physical transport perspective. 

Although most chemicals are resistant to chemical change because of their stability and/or lack of reaction 

sites, many of the more mobile species are subjected to at least limited transformation. Because of more  

frequent contact with reactive dissolved species and catalysts when compared to unsaturated conditions, the 

contaminants found in saturated media (groundwater and saturated zone soils) are most likely t o  be 

transformed in the environment. 
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1,l-DCE and 1,2-DCE are associated with degradation of PCE and TCE (Cline and Viste, 1983) and may 

further degrade to vinyl chloride. Concentrations of the parent compounds (TCE and PCE) may diminish 

over time, depending upon the presence of contaminated source materials that could continue to leach new 

product into groundwater. 

10.6.3 Observed Chemical Contaminant Trends 

TCE, PCE, and several of their degradation by-products were detected in the groundwater and in subsurface 

soil. The levels detected at the location of maximum concentrations (MW26-01) and the lack of any pattern 

of significant concentrations in other nearby monitoring wells suggest that well MW26-01 may be in  close 

proximity to the area where TCE or PCE was originally released. The similar levels of TCE and 1,2-DCE 

suggest that the release occurred a number of years ago. This monitoring well exhibited similar 

concentrations during 1993, 1995, and 1996 sampling investigations. Samples obtained by direct-push 

methodology indicate a groundwater plume extending from the leach tank area approximately 400 feet 

southwest to location 26 HP 24. This location showed elevated levels of PCE and TCE; however, was  the 

farthest downgradient sample obtained. The highest levels of contaminants ranges in depth from 

approximately 15 to 25 bgs, which is a result of the specific gravity of these compounds and the effect of the 

clay layer acting as a barrier to free downward migration. 

The levels of zinc detected in four groundwater samples and barium in three groundwater samples from wells 

west and north of Building GB-1 do not demonstrate a clear pattern of impact related to any known site- 

specific source. Similarly, no relationship was identified between historical site activities and the low levels of 

cadmium and silver that were detected in the monitoring well nearest the former picric acid percolation pit. It 

should be noted that picric acid and other explosive compounds were not found in samples collected near 

this pit or elsewhere in Site 26 groundwater and subsurface soil samples. 

Antimony was detected at low levels, near the instrument detection limit, in two site-related subsurface soil 

samples but was not found in background samples. Barium was detected in one subsurface soil sample 

collected in the former percolation pit. Neither of these metals are apparently associated with former site 

activities. TCE and 1,2-DCE were found in subsurface soil near the building's grease trap and process leach 

tank. 
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10.6.4 Conclusions 

TCE, PCE, and related chlorinated aliphatics at Site 26 have impacted the groundwater. Based upon the  

information gathered during this investigation, the source area appears to be in the vicinity of t h e  

southeastern corner of Building GB-1, possibly the process leach tank near monitoring well MW26-01. 

Lateral contaminant migration in shallow groundwater appears to extend in a relatively narrow band at least 

400 feet to the southwest. With the exception of MW26-01, the monitoring well system appears to be located 

outside the influence of the groundwater plume. Since TCE and related chlorinated aliphatics are heavier 

than water, downward vertical migration of contamination has occurred. Contamination is greatest at depths 

of 15 to 25 feet. 

Concentrations of most metals in site-related groundwater samples were within ranges similar to background 

samples. Zinc was detected in four site-related groundwater samples (26 GW 01, 29 GW 02, 26 GW 03, a n d  

26 GW 05) at levels greater than the concentration range associated with background samples. Barium w a s  

found at elevated levels in samples 26 GW 01, 26 GW 02, and 26 GW 03, and cadmium and silver were 

detected in 26 GW 04 at levels exceeding background ranges. Considering the natural acidity of pine barren 

soils, which would tend to mobilize metals into groundwater, and the fact that overlying soils also contained 

(normal) quantities of the same metals (e.g., barium), the relatively low levels of metals were concluded to not 

represent a serious threat to human health and the environment. 

Picric acid, an explosive that was previously associated with artillery shell washout processing at Site 26, w a s  

not detected in any groundwater or subsurface soil samples collected during this investigation. A 1993 

sampling investigation revealed one soil sample within the settling basin that contained picric acid. This 

compound is not expected to persist in the environment due to its high water solubility and potential for 

biodegradation. Elevated levels of lead in the soils from the settling basin were detected in the 1993  

investigation but were not confirmed in subsurface samples collected subsequently. 

10.7 BASELINE RISK ASSESSMENT 

This section of the RI report presents the results of the baseline risk assessment for Site 26. The risk 

assessment was performed using the approach outlined in Section 2.4. Tables 10-8 and 10-9 provide the 

selected COPCs and representative concentrations of inorganics and organics in site-related subsurface soil, 

and groundwater, respectively. COPCs and representative concentrations were selected as described in 

Sections 2.4.1.1, 2.4.1.2, and 2.4.1.3. Exposure pathways, potential receptors, uncertainties, a n d  

conclusions are included. 
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TABLE 10-8 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCs 

SUBSURFACE SOIL - SITE 26 (mglkg) 
NWS EARLE, COLTS NECK, NEW JERSEY 

I REPRESENTATIVE 11 
CHEMICAL OF CONCERN 

ANTIMONY 

CONCENTRATION 
0.55 

ARSENIC 
BARIUM 

* Organic chemicals are in (uglkg) 

3.1 
108.16 

SILVER 2.4 
1,2-DICHLOROETHENE (TOTA 53.99 
METHYLENE CHLORIDE* 
TRICHLOROETHENE* 

2 
30.03 



TABLE 10-9 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCs 

GROUNDWATER - SITE 26 (uglL) 
NWS EARLE, COLTS NECK, NEW JERSEY 

I REPRESENTATIVE 
CHEMICAL OF CONCERN 
SILVER 
1 ,I-DICHLOROETHENE 
1,2-DICHLOROETHENE (TOTAL) 
CARBON DlSULFlDE 

CONCENTRATION 
3.06 

5 
662.55 
13.51 

CARBON TETRACHLORIDE 
CHLOROFORM 

. . 

0.002 
1 

ETHYLBENZENE 
METHYLENE CHLORIDE 

3 
8 

TETRACHLOROETHENE 
TRCHLOROETHENE 

- 
12.4 
91 00 

I 

XYLENE (TOTAL) 2.67 



The risk assessment only identifies exposure and risks, not acceptable levels of these parameters. The 

results of this risk assessment are used for input into the risk management process, where clean-up goals 

and remediation procedures are identified for a site. 

10.7.1 Risk Characterization 

The results of the risk assessment are presented in the risk characterization and are discussed on a 

receptor-specific basis. The identified potential receptors have been evaluated on the basis of hypothetical 

future land use (residential and industrial receptors). 

10.7.1 .I Future Industrial Employee 

Subsurface Soil Exposure 

The estimated total cancer risks for the future industrial employee for exposure to COPCs in subsurface soil 

(assuming subsurface soils become future surface soils) at Site 26 are 1.6E-05 (ingestion), 1.6E-05 (dermal 

contact), and 3.6E-09 (inhalation of COPCs in fugitive dust). The total subsurface soil cancer risk is within 

the l o4  to 10" target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPC contributing to the 

subsurface soil cancer risk is arsenic (ingestion, 99 percent of the cancer risk for this pathway; and dermal 

contact, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic Hls for the future industrial employee assuming exposure to COPCs in 

subsurface soil (assuming subsurface soil becomes future surface soil) at Site 26 are less than 1.0 for the 

ingestion, dermal contact, and inhalation exposure pathways. Adverse noncarcinogenic effects are not 

expected because the sum of these Hls is below 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to subsurface soil at Site 26 in Tables 10-10 and 10-1 1, respectively. 

CTE 

No CTE analysis is required for subsurface soil exposure. 
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TABLE 10-10 
R M E  CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 26 

SUBSURFACE SOlL 
NWS EARLE, COLTS NECK, NEW JERSEY 

11 I SUBSURFACE SOIL I SUBSURFACE SOIL 1 INHALATION OF COPCSII 
SUBSTANCE 
1,2-DICHLOROETHENE (TOT 
METHYLENE CHLORIDE 
TRICHLOROETHENE 
ANTIMONY 
ARSENIC 
BARIUM 
SILVER 

AL KlSK 
NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

INGESTION 
NIA 

5.2E-12 
1.2E-10 

NIA 
1.6E-05 

NIA 
NIA 

1.6t-05 

DERMAL CONTACT 
NIA 
NIA 
NIA 
NIA 

1.6E-05 
NIA 
NIA 

1.6t-05 

I N  FUGITIVE DUST 
NIA 

1 .OE-15 
2 4E-14 

NIA 
3.6E-09 

NIA 
NIA 

3.6t-09 



TABLE 10-1 1 
RME NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS -SITE 26 

SUBSURFACE SOlL 
NWS EARLE, COLTS NECK, NEW JERSEY 

INHALATION OF COPCS 
IN FUGITIVE DUST 

1.1 E-09 
6.1E-12 
9.1E-10 
2.5E-07 
1.9E-06 
2.8E-05 
8.7E-08 

SUBSURFACE SOlL 
DERMAL CONTACT 

NIA 
NIA 
NIA 
NIA 

1 .OE-02 
NIA 
NIA 

SUBSTANCE 
1,2-DICHLOROETHENE (TOTAL) 
METHYLENE CHLORIDE 
TRICHLOROETHENE 
ANTIMONY 
ARSENIC 
BARIUM 
SILVER 

SUBSURFACE SOlL 
INGESTION 

5.9E-06 
3.3E-08 
4.9E-06 
1.3E-03 
1 .OE-02 
1.5E-03 
4.7E-04 

7r(/A = NOTABL~, NO TCKi71TY VALUt HAS b t t N  tSf7XBlTSHtU -fHl?S CHtMlCAL 



Groundwater Exposure 

The estimated total cancer risk for the future industrial employee for exposure to COPCs in groundwater a t  

Site 26 is 3.6E-04 (ingestion). The total groundwater cancer risk is at the upper end of the 1 O4 to 1 O6 target 

acceptable risk range often used by EPA to determine the need for action at CERCWRCRA sites or to  

formulate standards and criteria (ARARs). The principal COPC contributing to the groundwater cancer risk is 

TCE (ingestion, 99 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future industrial employee assuming exposure to COPCs in 

groundwater at Site 26 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future industrial receptor, the target organs, corresponding Hls, and principal COPCs are as follows: 

cardiovascular effects (16 - 1,2-DCE and TCE) and central nervous system (15 - TCE). Adverse 

noncarcinogenic effects cannot be ruled out when the HI is greater than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to groundwater at Site 26 in Tables 10-12 and 10-1 3, respectively. 

The estimated total cancer risk for the future industrial employee for exposure to COPCs in groundwater a t  

Site 26 is 5.OE-06 (ingestion). The total groundwater cancer risk is within the l o 4  to 10" target acceptable 

risk range often used by EPA to determine the need for action at CERCWRCRA sites or to formulate 

standards and criteria (ARARs). The principal COPCs contributing to the groundwater cancer risk are TCE 

(ingestion, 72 percent of the cancer risk for this pathway) and 1,l-DCE (ingestion, 22 percent or the cancer 

risk for this pathway). 

The estimated noncarcinogenic HIS for the future industrial employee assuming exposure to COPCs in 

groundwater at Site 26 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by the 

future industrial receptor, the target organs, corresponding HIS, and principal COPCs are as follows: 

cardiovascular effects (9.5- 1,2-DCE and TCE) and central nervous system (9.1 - TCE). Adverse 

noncarcinogenic effects cannot be ruled out when the HI is greater than 1 .O. 
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TABLE 10-1 2 
RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS -SITE 26 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

THIS CHEMICAL 



TABLE 10-1 3 
RME NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 26 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors 

exposed to groundwater at Site 26 in Tables 10-14 and 10-1 5, respectively. 

10.7.1.2 Future Residential Receptor 

Subsurface Soil Exposure 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in subsurface soil 

(assuming subsurface soils become future surface soils) at Site 26 are 7.3E-05 (ingestion), 5.3E-05 (dermal 

contact), and 2.2E-09 (inhalation of COPCs in fugitive dust). The total subsurface soil cancer risk is at the 

upper end of the 1 O4 to 10" target acceptable risk range often used by EPA to determine the need for action 

at CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPC contributing to 

the subsurface soil cancer risk is arsenic (ingestion, 99 percent of the cancer risk for this pathway; and 

dermal contact, 100 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs in 

subsurface soil (assuming subsurface soil becomes future surface soil) at Site 26 are less than 1.0 for the 

ingestion, dermal contact and inhalation exposure pathways. Adverse noncarcinogenic effects are not 

expected because the sum of these Hls is below 1.0. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to subsurface soil at Site 26 in Tables 10-16 and 10-17, respectively. 

The estimated total cancer risks for the future residential receptor for exposure to COPCs in subsurface soil 

(assuming subsurface soils become future surface soils) at Site 26 are 5.OE-06 (ingestion), 7.1 E-06 (dermal 

contact), and 2.9E-10 (inhalation of COPCs in fugitive dust). The total subsurface soil cancer risk is  within 

the l o 4  to lo6 target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal COPC contributing to the 

subsurface soil cancer risk is arsenic (ingestion, 99 percent of the cancer risk for this pathway; and dermal 

contact, 100 percent of the cancer risk for this pathway). 
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TABLE 10-14 

CENTRAL TENDENCY CARCINOGENIC RlSK TO FUTURE INDUSTRIAL RECEPTORS - SITE 26 
GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

II I GROUNDWATER 1 GROUNDWATER 11 

~ISILVER I NIA NIA 11 

SUBSTANCE 

1,l-DICHLOROETHENE 
1,2-DICHLOROETHENE (TOTAL) 
CARBON DlSULFlDE 
CARBON TETRACHLORIDE 
CHLOROFORM 

ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

I - I 

[TOTAL RISK 5.OE-06 
NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

INGESTION 

1.1 E-06 
NIA 
NIA 

1 .OE-10 
2.4E-09 

NIA 
2.3E-08 
2.5E-07 
3.6E-06 

DERMAL CONTACT 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 



TABLE 10-15 

CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 26 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

N/A = NOT APPLICABLE, NO TOXlClrY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



TABLE 10-16 
R M E  CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 26 

SUBSURFACE SOlL 
NWS EARLE, COLTS NECK, NEW JERSEY 

NIA NIA NIA 
SILVER NIA NIA NIA 

/ 3t-05 5 3t-05 2 2t-09 
NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

SUBSURFACE SOIL SUBSURFACE SOIL INHALATION OF C O P C s  



TABLE 10-17 
RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL CHILD RECEPTORS - SITE 26 

SUBSURFACE SOlL 
NWS EARLE, COLTS NECK, NEW JERSEY 

INHALATION OF COPCS 
IN FUGITIVE DUST - CHILD 

1.1E-09 
6.5E-12 
9.6E-10 
2.6E-07 
2.OE-06 
2.9E-05 
9.2E-08 

SUBSURFACE SOIL 
DERMAL CONTACT - CHILD 

NIA 
N/A 
NIA 
N/A 

8.2E-02 
N/A 
N/A 

SUBSTANCE 
1,2-DICHLOROETHENE (TOTAL) 
METHYLENE CHLORIDE 
TRICHLOROETHENE 
ANTIMONY 
ARSENIC 
BARIUM 
SILVER 

SUBSURFACE SOIL 
INGESTION - CHILD 

7.7E-05 
4.3E-07 
6.4E-05 
1.8E-02 
1.3E-01 
2.OE-02 
6.1 E-03 

N/A = NOT ~ P L I C A ~ ,  NO T~~ VALUt kIAS B t t N  t S m t D  'MIS CHtMlLAL 



Estimated CTE carcinogenic risks are presented for future residential receptors exposed to subsurfacesoiI a t  

Site 26 in Table 10-1 8 . 

Groundwater Exposure 

The estimated total cancer risk for the future residential receptor for exposure to COPCs in groundwater a t  

Site 26 is 1.5E-03 (ingestion) and 5.3E-04 (inhalation of VOCs during showering). The total groundwater 

cancer risk exceeds the l o4  to 10' target acceptable risk range often used by EPA to determine the need f o r  

action at CERCLAIRCRA sites or to formulate standards and criteria (ARARs). The principal COPC 

contributing to the groundwater cancer risk is TCE (ingestion, 99 percent of the cancer risk for this pathway 

and inhalation, 99 percent of the cancer risk for this pathway). 

The estimated noncarcinogenic HIS for the future industrial employee assuming exposure to COPCs in 

groundwater at Site 26 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingestion by t h e  

future residential receptor, the target organs, corresponding HIS, and principal COPCs are as follows: 

cardiovascular effects (100 - 1,2-DCE and TCE), liver (4.8 - 1,2-DCE), and central nervous system (97 - 
TCE). Adverse noncarcinogeniceffects cannot be ruled out when the HI is greater than 1 .O. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to groundwaterat Site 26 in Tables 10-1 9 and 10-20, respectively. 

The estimated total cancer risk for the future residential receptor for exposure to COPCs in groundwater at 

Site 26 is 4.8E-05 (ingestion) and 1.6E-04 (inhalation of VOCs during showering). The total groundwater 

cancer risk is at the upper end of the 10'' to l os  target acceptable risk range often used by EPA to determine 

the need for action at CERCWRCRA sites or to formulate standards and criteria (ARARs). The principal 

COPC contributing to the groundwater cancer risk is TCE (ingestion, 97 percent o f  the cancer risk for th is  

pathway and inhalation, 99 percent or the cancer risk for this pathway). 
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TABLE 10-1 8 

CENTRAL TENDENCY CARCINOGENIC RlSK TO FUTURE RESIDENTIAL RECEPTORS - SITE 26  
SUBSURFACE SOlL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSTANCE 

1,2-DICHLOROETHENE (TOTAL) 
METHYLENE CHLORIDE 

TRICHLOROETHENE 
ANTIMONY 

ARSENIC 
BARIUM 
SILVER 
TOTAL RISK 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

SUBSURFACE SOIL 
INGESTION - LIFETIME 

NIA 

3.8E-12 
8.3E-11 

NIA 

5.OE-06 
NIA 
NIA 

5.OE-06 

SUBSURFACE SOIL 
DERMAL CONTACT - LIFETIME 

NIA 

NIA 
NIA 
NIA 

7.1 E-06 
NIA 
NIA 

7.1 E-06 

INHALATION OF COPCS 
IN FUGITIVE DUST - LIFETIME 

N /A 
' 1.9E-16 
4.5E-15 

NIA 
2.9E-10 

NIA 
N/A 

2.9E-10 



TABLE 10-19 
RME CARCINOGENIC RlSK TO FUTURE RESIDENTIAL RECEPTORS - SITE 26 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

INHALATION OF 
VOAS IN GW - ADULT 

9.6E-06 

NIA 

NIA 

9.5E-10 
7.8E-07 

NIA 
1 4E-07 

2.2E-07 

5.2E-04 
NIA 

5.3E-04 

NIA = NOT APPLICABLE. NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

GROUNDWATER 
DERMAL CONTACT - LIFETIME 

NIA 

NIA 

NIA 

NIA 
NIA 

NIA 
NIA 

NIA 

NIA 
NIA 

NIA 

SUBSTANCE 

1,l-DICHLOROETHENE 

1,2-DICHLOROETHENE (TOTAL) 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 
CHLOROFORM 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TRICHLOROETHENE 
SILVER 

TOTAL RISK 

GROUNDWATER 
INGESTION - LIFETIME 

4.5E-05 

NIA 

NIA 

3.9E-09 
9.1 E-08 

NIA 

8.9E-07 

9.6E-06 

1.5E-03 
NIA 

1.5E-03 



TABLE 10-20 
RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS . SITE 26 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

N/A = NOT APPLICABLE. NO TOXlClrY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 



The estimated noncarcinogenic HIS for the future residential receptor assuming exposure to COPCs i n  

groundwaterat Site 26 exceeded 1.0 for the ingestion exposure pathways. For groundwater ingest~on by the 

future residential receptor, the target organs, corresponding Hls, and principal COPCs are as follows: 

cardiovasculareffects (48 - 1,2-DCE and TCE), liver (2.3 - 1,2-DCE), and central nervous system (45 - TCE). 

Adverse noncarcinogenic effects cannot be ruled out when the HI is greater than 1.0. Estimated CTE 

carcinogenic risks and noncarcinogenic HQs are presented for future industrial receptors exposed t o  

groundwaterat Site 26 in Tables 10-21 and 10-22, respectively. 

10.7.2 Conclusions 

Subsurface soil and groundwater were sampled at Site 26. The potential receptors for this site were future 

industrial and residential receptors. 

The RME cancer risks associated with future residential (subsurface soil and groundwater) exposure 

scenarios exceeded the l o 4  to 10" target acceptable risk range. In addition, CTE cancer risks also 

exceeded the the l o4  to 10" target acceptable risk range. TCE and 1 ,I-DCE (via groundwater ingestion and 

inhalation during showering) and arsenic (via ingestion of and dermal contact with soil) are the principal 

COPCs that contributed to the cancer risks for these exposure scenarios. 

RME estimates for noncarcinogenic HIS associated with future industrial and future residential (groundwater) 

exposure scenarios exceeded 1.0; the cutoff point below which adverse noncarcinogenic effects are not 

expected to occur. TCE and 1,2-DCE were the COPCs that exceeded 1.0 or contributed to the HI exceeding 

1.0 for these exposure scenarios. In addition, CTE risk estimates for residential and industrial exposure to 

groundwater yielded HIS greater than 1 .O; affected target organs include liver, cardiovascular system, and 

central nervous system. 

Risk characterization results (total cancer risks and total noncarcinogenicHls) are presented for all potential 

receptors at Site 26 in Table 10-23 for subsurface soil and groundwater. Table 10-24 presents the relevant 

central tendency risk estimates associated with potential receptors for subsurfa~e soil and groundwater. T h e  

estimated RME cancer risk for the future industrial employee is at the upper end of the target acceptable risk 

range. The estimated RME cancer risk for the future residential receptor exceeds the target acceptable risk 

range, based mainly on ingestion of groundwater. The estimated CTE cancer risk for the future residential 

receptor exceeds the target acceptable risk range, based mainly on ingestion of groundwater. The estimated 

RME noncancer HI for the future industrial employee and the future residential receptor exceeds 1 .O, based 
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TABLE 10-21 
CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 26 

GROUNDWATER 
NWS EARLE, COLTS NECK, NEW JERSEY 

I GROUNDWATER I GROUNDWATER I INHALATION OF 1 



TABLE 10-22 

CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS - SITE 26 

GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

--- 
GROUNDWATER INGESTION BY TARGET ORGAN i 

NIA = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

GROUNDWATER 

DERMAL CONTACT -CHILD 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

MUSCLE 

1 

INHALATION OF 

VOAs IN GW - ADULT 

N/A 

NIA 

7.1 E-04 

2.7E-05 

NIA 

9.3E-05 

8.8E-05 

NIA 

NIA 

N/A 

SYSTEM 

E 

1.6E-02 

2.2E+W 

3.OE-03 

3.7E-02 

2.3E+W 

NERVOUS 

SYSTEM 

4.5E+01 

4.5E+01 

1.6E-02 

3.OE-03 

1.9E-02 

1 .BE02 

1.8E-02 

GROUNDWATER VASCULAR 

SUBSTANCE INGESTION -CHILD SYSTEM 

2.2E+W 

4.5E+01 

4.8E+01 

1,l-DICHLOROETHENE I 1.6E-02 

I ,2-DICHLOROETHENE (TOTAL) I 2.2E+W 

CARBON DlSULFlDE 4.4E-03 

CARBON TETRACHLORIDE I 2.6E-05 

CHLOROFORM 3.OE-03 

ETHYLBENZENE 9.OE-04 

METHYLENE CHLORIDE 1.4E-03 

TETRACHLOROETHENE I 3.7E-02 

TRICHLOROETHENE 4.5Et01 

SILVER I 1 .BE-02 

IHI BY TARGET ORGAN 



TABLE 10-23 
SUMMARY OF ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

r 

1 Sediment ilncidental lnaeskn 
I I I 

I NIA 1 NIA I NIA I NIS 

Exposure 
Medium 

Surface Soil 

Subsurface Soil 

II I 

l ~ e r m a l  contact I NIA I NIA 1 NIA I NIS 

Estimated Incremental Cancer Risk 

Routes 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dus 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dus 

Current 
Industrial 

Groundwater 

Estimated Hazard Index*** 1 

Employee 
NIS 
NIS 
NIS 
NIA 
NIA 
NIA 

Surface Water 

Current 1 Future 1 Future 1 ~ u t u r e  1 )  Future 
Industrial 

Ingestion 
Dermal Contact 

Employee 
NIA 
NIA 
NIA 

1.6E-05 
1.6E-05 
3.6E-09 

Inhalation of Volatiles* 
Incidental Ingestion 
Dermal Contact 

I I I . . .  . I . . .  . 

NIS I NIA I NIS I NIA NIA 11 

Future 
Lifetime lndustrial 

Employee 
NIS 
NIS 

NIA 
NIA 

TOTAL 

Future 
Recreation 

Resident 
NIS 
NIS 
NIS 

7.3E-05 
5.3E-05 
2.2E-09 

NIA 
NIA 
NIA 

lndustrial 
Employee 

NIA 
NIA 

Child 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

. .. . . 

3.6E-04" 
NIA 

3.9E-04 

I I I I 

NIA 1 1.6E+00@ 1 1.OE+02B I NIA I NIA 11 

NIA 
NIA 
NIA 

2.2E-03 

I I I 
- -  - -- - 

NIA NIA NIA NIA 
NIA NIA NIA 1 3.1E-03 1 NIA 

1.4E-02 
1 .OE-02 

. ... . 

1.5E-03 
NIA . .. . . 

NIA 
NIS 
NIS 

I . .  . 

NIA I NIA I NIA I NIA I 
NIA NIA NIA NIA NIS NIS 11 

Recreation 
Child 
NIA 
NIA 

Resident 

. .. - 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA = Not applicable because this media is not associated with this potential receptor 
NIS = Not sampled 

* = During Showering,  Adult Residents Only 

Child 
NIS 
NIS 

1.8E-01 
8.2E-02 

I 

5.3E-04 
NIA 
NIA 

*** = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the HIS among the affected target organs from the amended risk assessment. 

Adult 
NIA 
NIA 

NIA 
NIA 
NIA 

3.OE-05 
NIA 
NIA 

NIA 
NIA 

NIA 
NIS 
NIS 

3.2E-05 
NIA 
NIA 

NIA 
NIA I 



TABLE 10-24 
SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDlClES - SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

-L 

? NIA = Not applicable because this media is not associated with this potential receptor 
(D 

NIR - Central Tendency calculation is not required 
N/S = Not sampled 

= During Showering, Adult Residents Only 
*** = Hazard lndicies (i.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actual additive noncarcinogenic effects 
@ - Result is the maximum of the HIS among the affected target organs from the amended risk assessment. 

Exposure 
Medium 

Surface Soil 

Subsurface Soil 

Estimated Hazard Index*** 

Current 
Industrial 

Estimated Incremental Cancer Risk 

Routes 
Incidental Ingestion 
Dermal Contact 
Inhalation of Fugitive Dus 
Incidental Ingestion 

Current 
Industrial 

Future 
Industrial 

Employee 
N/S 
N/S 
N/S 
N/A 

Future 
Industrial 

Future 
Resident 

Employee 
NIA 
N/A 
N/A 
N/R 

Future 
Recreation 

Future 
Lifetime 

Future 
Recreation 

Resident 
N/S 
N/S 
N/S 

5.OE-06 

Child 
N/A 
N/A 
N/A 
N/A 

Employee 
N/S 
N/S 
N/S 
N/A 

Employee 
N/A 
N/A 
NIA 
NIR 

Child 
N/A 
N/A 
N/A 
NIA 

Child 
N/S 
N/S 
NIS 
N/R 

Adult 
NIA 
N/A 
NIA 
NIA 



mainly on ingestion of groundwater. The estimated CTE cancer risk for the future industrial employee and 

the future residential receptor exceeds 1 .O, based mainly on ingestion of groundwater. 

TCE was detected in 43 out of 72 site-related groundwater samples at a range of 0.06 ugll to 9100 ugll. 

Other volatile organics have also impacted groundwater including 1,l -DCE, 1,2-DCE (total), and PCE. 

Several TCE hits in site-related samples were greater than 100 ugll. TCE has impacted groundwater and is 

clearly elevated at Site 26. Arsenic in subsurface soil also was a driver for the human health risk 

assessment. Arsenic was detected in four out of six site-related subsurface soil samples at a range of 0.59 

mg.kg to3.1 mglkg. Arsenic in background subsurface soil samples was detected in all eight samples 

collected at a range of 1.35 mglkg to 14.4 mglkg. Arsenic was clearly within the range of background at Site 

26 in site-related subsurface soils. Additionally, The average concentration of arsenic in site-related samples 

was lower than the background sample average concentrations. 

10.8 EVALUATION SUMMARY 

Significant concentrations of chlorinated compounds (notably TCE) are associated with soils near the 

process leach tank. These soils appear to be a continuing source of chlorinated VOC contamination to 

groundwater. Figure 10-10 shows the conceptual site model. 

Chlorinated compounds, such as TCE, appear to have been disposed of in the process leach tank over a 

period of years, resulting in a wide area of contaminated groundwater. A fifteen to  twenty foot-thick clayey 

siltlsilty clay formation at a depth of approximately 25 feet bgs underlying the entire site appears to have 

acted as a barrier to free downward dispersal of the DNAPL. As a result, there now is a wide volume of 

chlorinated VOC contaminated groundwater migrating slowly in the formation above the clay layer. 

The extent of groundwater that contains chlorinated compounds at Site 26 has largely been defined by RI 

Addendum activities. Vertically there is a limit at the clay layer. Horizontally the contaminant plume is as 

described in Figures 10-6 through 10-9. However, there is a gap in the definition of the horizontal extent of 

VOC contamination. Sample 26HP24, which is the farthest downgradient sample point, showed PCE at  a 

concentration above regulatory limits. 
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11.0 BACKGROUND 

Results of background samples collected during 1995 RI activities as well as results of RI Addendum 

background samples were used to evaluate the RI Addendum sampling data. 

11.1 RI BACKGROUND SAMPLING 

To determine the background level of chemicals present in and around NWS Earle, B&R Environmental 

collected samples during 1995 RI activities at locations that were known or suspected to not have been 

impacted by past or present operations. The field team collected samples of surface soil, subsurface soil, 

sediment, surface water, and groundwater. The samples were collected in areas hydraulically upgradient 

and, where possible, upwind of station areas where industrial operations or other potential sources of 

contaminant release may have occurred. The results of the background sampling were used for comparison 

with analytical results obtained from the sampling activities at the RI sites. A total of four background 

samples were collected for each of the five media. The BG-4 suite of background media was split between 

the Mainside (surface water and sediment) and Waterfront (groundwater and subsurface soils) areas 

because surface water and sediment were not available at the Waterfront BG-4 location. 

Three background sampling locations were located on the Mainside (BG-1, BG-2, and BG-4) and two 

background sampling locations were located at the Waterfront area (BG-3 and BG-4). RI watershed and 

background sampling performed in 1995 are discussed in Section 30 and 31 of the July 1996 RI report for 

NWS Earle. 

11.2 Rl ADDENDUM BACKGROUND SAMPLING 

Results of the RI indicated that additional background samples were required to properly evaluate the extent 

of contamination in the marsh wetlands at Sites 3, 6, and 17. Background samples were obtained from 

media similar in characteristics to on-site samples, but from areas outside the known or suspected areas of 

influence of the sites. Background samples should be considered as representative of site or facility 

background rather than New Jersey state-wide background. Figure 11-1 presents background samples 

obtained from the Ware Creek watershed and used for evaluating data from Sites 3, 6, and 17. In addition, 

compounds which may be related to railroad bed materials were detected at Site 12. It was determined that 

samples of railroad bed ballast material would be obtained to provide reference background levels for 
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BACKGROUND SAMPLES 

1000 0 1000 2000 Feet 

FIGURE 1 1 -1 



comparison to site data. Table 11-1 summarizes the locations and purpose of the background samples used 

for data evaluation in this RI Addendum. 

11.2.1 Watershed Sampl in~  Activities 

During RI Addendum field activities, three surface water (BGSW05-OCT.96, BGSW06-OCT.96, and 

BGSW07) and associated sediment samples (BGSD05-OCT.96, BGSD06-OCT.96, and BGSD07) were 

obtained from Ware Creek marsh to provide reference data on which to evaluate potential impacts on the 

marsh area from the waterfront sites. Samples were analyzed by IEA Laboratories for TAL metals, TCL 

SVOCs, and TCL pesticides1PCBs. 

Laboratory parameters for aqueous samples included TSS, alkalinity, hardness, BOD, COD, and TDS. 

Laboratory parameters for sediment samples included TOC, grain size, and percent moisture. Field 

parameters for aqueous samples included temperature, dissolved oxygen, pH, conductivity, salinity, a n d  flow 

data. Field parametersfor sediment samples included Eh, pH, conductivity and color. 

11.2.2 Railroad Bed Ballast Samplinn Activities 

Two samples of railroad bed ballast materials (WFRRB02 was collected at the Waterfront area near  the 

Route 36 underpass, and 19RRBO1 was collected at Site 19) were collected from locations outside potential 

impacts from the NWS Earle sites. Samples were composites of three locations each. Sample analysis by 

IEA was for Synthetic Precipitation Leachate Procedure (SPLP) to evaluate the leachability of the ballast 

material. 

11.3 RESULTS OF ANALYSIS 

11.3.1 Backwound Samples 

The analysis of samples BGSWOS, BGSWO6, and BGSW07 are presented and discussed in Sections 5.0 

and 9.0. The results have been used in the human health and ecological risk assessments. 
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TABLE 11 -1 

BACKGROUND SAMPLE LOCATIONS 

LOCATION MEDIA 
Ware Creek Marsh Surface 

I waterlsediment 
Ware Creek Marsh I Surface 

waterlsediment 
Ware Creek Marsh Surface 

Railroad bed ballast near 
Site 19 
Railroad bed ballast from 

waterlsediment 
Ballast material 

Ballast material 
waterfront area 
Northeastern portion of Surface soil, 
Mainside area. 

North side of Hominy 
Hills- Mainside Area 

subsurface soil, 
surface water and 
sediment, and 
groundwater 
Surface soil, 
subsurface soil, 
surface water and 
sediment, and 
groundwater 

Waterfront area Surface soil, 
I subsurface soil, 
1 and groundwater 

250 feet east of Site 15 - I Surface soil, 
Waterfront area 
(groundwater and soils), 
and south side of Hominy 
Hills - Mainside area 
(surface water and 
sediment) 

subsurface soil, 
surface water and 
sediment, and 
groundwater 

PURPOSE 
Evaluate impacts on marsh from Sites 3, 6, 
and 17 
Evaluate impacts on marsh from Sites 3, 6, 
and 17 
Evaluate impacts on marsh from Sites 3, 6, 
and 17 
Evaluate contribution from metals leaching 
from railroad bed ballast material on Site 12. 
Evaluate contribution from metals leaching 
from railroad bed ballast material on Site 12. 
Comparison to site-related samples obtained 
from comparable media. 

Comparison to site-related samples obtained 
from comparable media. 

Comparison to site-related samples obtained 
from comparable media. 

Comparison to site-related samples obtained 
from comparable media. 

(1) Samples collected during RI Addendum field activities 
(2) Samples collected during Phase I RI activities (see 1995 RI, Section 31) 
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11.3.2 Railroad Bed Ballast Samples 

Table 11-2 presents the results of the SPLP analysis of samples WFRRB02 and 19RRBO1 and compares 

them to ARARs and TBCs. Concentrations of numerous metals were detected. Lead (14.1 uglL) and  

thallium (6.5 ug/L) were found at concentrations greater than the NJDEP surface water criteria for protection 
. - 

of human health in the leachate from sample WFRRB02. Thallium was found at 3.2 ug/L (estimated) in the 

leachate from 19RRBO1, also above the NJDEP surface water criteria for human health. These results 

represent a "worst-case" leaching scenario because of the mechanics of the SPLP analysis which includes 

grinding of the (ballast) sample before the leach process is applied. The grinding of the larger ballast pieces 

to smaller increases the surface area for leaching and , - exposes "new" surfaces (previously not exposed to 

rain and weather) to the leach solution. 

. . 
11.4 EVALUATION SUMMARY . - -  

It is probable that runoff from any of the numerous railroad beds across the station could contain the metals 

(e.g., lead and thallium) found in the SPLP leachate, thereby contributing to metals concentration in surface 

water and groundwater. 

Considering the relatively low levels of metals 

NJDEP surface water criteria) and keeping in 

- 
C: 

found in the SPLP leachate, (slightly above the h i t  of the 

mind that the SPLP leaching procedure would exaggerate 
., - 

actual metals leaching rates (by dividing the particles):'it is expected that the ballast material would contribute 

to surface water metals concentrations but would not alone result in leachates with metals concentrations 

greater than ARARS or TBCs. 
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TABLE 11-2 

COMPARISON OF SPLP ANALYTICAL DATA TO ARARS AND TBCs 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 

r 
SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

INORGANICS 

alurninwn 

barium 

beryllium 

cadmium 

calcium 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

nickel 

potassium 

selenium 

sodium 

thallium 

vanadium 

zinc 

lQfZRB01>65315 

19RRBO1 

1996 RI 

1 1107198 

Ugk 

956 

124 

0.28 U 

0.22 U 

17000 

0.34 U 

2.0 

11.8 U 

1.4 

21 70 

1.6 

0.60 U 

278 

3.7 J 

1760 

3.2 E J 

2.0 

H.3 

WFRRB02>6535 

WFRRBO2 

1996 RI 

1 l H 2 M  

U f l  

274 

249 

0.39 

0.56 

1380 

1.4 

5.7 

675 

14.1 E 

319 U 

4.4 

3.0 

217 

3.6 U 

4320 

6.5 E J 

2.5 

27.2 

- - - 
- -. 

I 

- - - 
- - -  AWQC 

Freshwater 

Chronic Aquatic 

Life 

uglL 

1.10 + 

11.0 + 

3.20 + 

160 + 

5.00 

101' + 

AWQC 

Ingestion of 

Water and 

Fish 

uglL 

-- 

610 

1.70 

NJDEP Surface 
Water Criteria 

for Protection 

of Human Health 

uglL 

2000 

5 00 

516 

10 0 

1 70 

7' 

ARARS L TBCs 

AWQC 

Ingestion of 

Fish Only 

uglL 

- 

4600 

6.30 

NJDEP Criteria 

Freshwater 

Chronic Aquatic 

Life 

uglL 

---- 
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SURVEY DATA 

FIELD LOGS 
a. 
b. 
C. 
d. 
e. 
f. 
9. 
h. 
1. 

Groundwater Sample Logs 
Surface Water Sample Logs 
Sediment Sample Logs 
Surface Soil Sample Logs 
Subsurface Soil Sample Logs 
Hydropunch Sample Logs 
Soil Boring Logs 
Monitoring Well Installation Logs 
Chain-of Custody Forms 

IEUBK LEAD MODEL RESULTS 

ARA REPORT 

DEDICATED LOW FLOW PUMP DATA 
a. Dedicated Low Flow Pump Contaminant Free Certification 
b. Material Specifications 

SITE CHARACTERIZATION AND ANALYSIS PENETROMETER SYSTEM REPORT 

INVESTIGATION-DERIVED WASTE DISPOSAL RECORDS 



- 
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ORGANIC AND INORGANIC PARAMETERS 

GROUNDWATER SAMPLES 



TABLE A-a 
DRAFT 
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ANALYTICAL RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

11 LOCATION: 

I/ DATA SOURCE: 

03GW03-F 03GW03 

I 

uglL uglL 

03GWO1 -F SAMPLE NUMBER: 

I SAMPLING DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

03GW01 

07124195 

uglL 

7930 

2.7 U 

15.1 

689 

0.11 U 

11.7 

calcium 

chromium. total 

03GW01 

1 1  cobalt 
I I I I I 

NOTES: 

07/25/95 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

3920 

9.8 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

- - 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

0.60 UI  0.60 1 4.4 

07124195 

uglL 

5520 

6.1 

4.5 

34.0 

0.20 

12.3 

nla 

nla 

16.3 

26000 

5.1 J 

2560 

43.3 

0.12 J 

22.7 

2270 

4.4 UJ 

0.94 U 

7460 

3.6 U 

11.3 

623 J 

nla 

07/24/95 

uglL 

448 

2.7 U 

3.3 U 

16.5 

0.11 U 

2.3 

3730 

3.1 

3.6 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

07124195 

uglL 

152 

10.6 

3.3 1 

16.0 

0.11 1 

2.2 

4540 

1 .O U 

20.2 

2670 

3.1 J 

1740 

37.2 

0.13 J 

20.7 

1810 

4.4 UJ 

0.94 U 

7950 

3.6 U 

0.61 U 

91.3 J 

4440 

1 .O 1 

0.92 

988 

1.5 UJ 

603 

9.0 

0.1 1 J 

4.3 

309 

4.4 UJ 

0.94 U 

3490 

3.6 U 

0.61 U 

109 J 

11.9 

433 

1.5 U. 

61 9 

11 .O 

0.10 , 

5.2 

283 

4.4 U. 

0.94 1 

3480 

3.6 1 

0.61 1 

107 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

03GW01 03GW01 

1995 RI 1995 RI 

07/24/95 07/25/95 

uglL uglL 

03GWO1 -F 

03GW01 

1995 RI 

07/24/95 

uglL 

03GW03 03GW03 

1995 RI 1995 RI 

07/24/95 07/24/95 

uglL uglL 

03GW05 

03GW05 

1995 RI 

07/20/95 

uglL 

03GW06 

03GW06 

1995 RI 

07/20/95 

uglL 

06GW01 06GW02 

1995 RI 1995 RI 

07/28\95 08/02/95 

uglL uglL 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

4-chloroaniline 

4-chlorophenyl-phenylether 

4-methylphenol 

4-nitroaniline 

03GW03-F 

03GW03 

1995 RI 

07/24/95 

uglL 

nla 

nla 

nla 

n/a 

03GW01 

03GW01 

1995 RI 

07124195 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a,h)anthracene 

03GW05 

03GW05 

1995 RI 

07/20/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

03GW01 

03GWOl 

1995 RI 

07/25/95 

uglL 

nla 

nla 

nla 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

10.0 U 

10.0 U 

10.0 U 

03GW06 

03GW06 

1995 RI 

07120195 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

O3GWO1-F 

03GW01 

1995 RI 

07/24/95 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

03GW03 

03GW03 

1995 RI 

07124195 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

06GW01 

06GW01 

1995 RI 

07128195 

uglL 

10.0 U 

10.0 U 

U 10.0 

25.0 U 

06GW02 

06GW02 

1995 RI 

08102195 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 UJ 

nla 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

U 10.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 
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DRAFT 
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11 LOCATION: I 03GWOl / 03GWOI I 03GWOl I 03GWO3 I 03GW03 I 03GW05 I O3GW06 / 05GW01 I 06GW02 11 SAMPLE NUMBER: 

I /  DATA SOURCE: 1 1995Rl 1 1995RI 1 1995 RI 1 1995 Rl I l995RI  1 1995 RI 1 1995 R1 I l995RI 1 1995Rl II 

03GW01 03GW01 ( 03GWO1-F I 03GW03 I 03GW03-F I 03GW05 I 03GW06 I 06GWOl 1 06GW02 I 

SAMPLING DATE: 

SEMIVOLATILES 

d~benzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3-cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

pentachlorophenol 

07124195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

1 1  phenanthrene 
I I I I I I 

10.0 U 

25.0 U 

1 10.0 u I nla 

phenol 

pyrene 

VOLATILES 

1 ,1 ,1-trichloroethane 

1,1,2,2-tetrachloroethane 

1,1,2-trichloroethane 

07/25/95 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 1 10.0 u I nla 1 10.0 

11 1,l-dichloroethene 
I I I 

NOTES: 
J - Value is considered estimated due to exceedance of technical aualitv control criteria or because result is less than the Contract Reauired Quantitation Limit (CRQL). 

nla 

nla 

UI 10.0 UI 10.0 uj 10.0 u(I 

11 1,l-dichloroethane 1 10.0 U~ nla I nla 1 10.0 U~ nla 1 10.0 UI 10.0 UI 10.0 UI 10.0 " 1 1  

10.0 U 

10.0 UJ 

uglL 

10.0 U 

10.0 U 

10.0 U 

1 10.0 u I nla 

11 1,2-dichloroethane 
# I I 

U -- Value is a non-detected result as reported by the laboratory or as quh ied  based on blank contamination. 
UJ - Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

07124195 

nla 1 10.0 UI nla 1 10.0 U( 10.0 

1 10.0 u I nla 

nla 

nla 

nla 

nla 

uglL 

nla 

nla 

nla 

UI 10.0 uj 10.0 uI( 
nla 1 10.0 u 1 nla 1 10.0 UI 10.0 

07/24/95 

UJ 10.0 u/ 10.0 uII 

10.0 U 

25.0 U 

nla 

nla 

uglL 

nla 

nla 

nla 

07124195 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

10.0 U 

10.0 UJ 

uglL 

10.0 U 

10.0 U 

10.0 U 

07120195 

uglL 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

nla 

nla 

uglL 

nla 

nla 

nla 

07120195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

U 10.0 

10.0 u 
25.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

07128195 08102195 

uglL 

10.0 u 
10.0 U 

10.0 U 

U 10.0 

10.0 U 

U 10.0 

10.0 U 

10.0 U 

10.0 u 
U 10.0 

10.0 U 

10.0 U 

10.0 U 

U 25.0 

10.0 U 

10.0 U 

uglL 

U 10.0 

10.0 U 

10.0 U 

uglL 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 

25.0 UJ 

U 10.0 

10.0 U 

ugiL 

10.0 U 

U 10.0 

10.0 U 

I 
10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 
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NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
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I SAMPLE NUMBER: I 03GW01 I 03GW01 I 03GW01-F I 03GW03 I 03GW03-F I 03GW05 I 03GW06 I 06GW01 I 06GW02 

I/ LOCATION: I 03GW01 1 03GW01 I 03GW01 I 03GW03 I 03GW03 I 03GW05 I O3GWO6 I 06GWOl I 06GW02 

11 DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

11 1,2-dichloroethene (total) 
I I I I I I I I 1 

07124195 

uglL 

I 10.0 u I nla 

11 1,2-dichloropropane 
I I I I I I I I I 

nla I 10.0 u I nla I 10.0 UI 10.0 UI 10.0 UI 10.0 C 

1 10.0 u I nla 

11 2-butanone 
I I I I I I I I I 

07125195 

uglL 

nla 1 10.0 u I nla 1 10.0 UI 10.0 UI 10.0 UI 10.0 C 

1 10.0 u I nla 

2-hexanone 

4-methyl-2-pentanone 

acetone 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

bromodichloromethane 

bromoform 

bromomethane 

carbon disulfide 

carbon tetrachloride 

chlorobenzene 

chloroethane 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

toluene 

trans-1,3-dichloropropene 

07124195 

uglL 

nla 

10.0 UJ 

10.0 U 

21.0 UJ 

5.0 J I nla 1 10.0 UI 10.0 UI 10.0 uI 10.0 C 

benzene 1 10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

07124195 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

07124195 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

07120195 

uglL 

10.0 UJ 

10.0 U 

18.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

07120195 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

07/28/95 

uglL 

10.0 U 

10.0 U 

10.0 UJ 

08102195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

U 10.0 

10.0 u 
10.0 U 

U 10.0 

10.0 u 
10.0 u 

U 10.0 

10.0 U 

10.0 UJ 

10.0 C 

10.0 C 

12.0 U. 

10.0 u 
10.0 U 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 U 

10.0 u 
10.0 U 

10.0 u 
U 10.0 

10.0 U 

10.0 U 

10.0 u 
U 10.0 

10.0 U 

10.0 U 

10.0 U 

10.0 L 

10.0 C 

10.0 C 

10.0 C 

10.0 C 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 C 

10.0 L 

10.0 C 

10.0 L 

10.0 C 

10.0 L 

10.0 C 
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LOCATION: 03GW01 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 07/24/95 

VOLATILES uglL 

1 1  trichloroethene 1 10.0 u I 
1 1  vinyl chloride 1 10.0 UI 

1 1  alpha-chlordane I nla I 

aldrin 

1) delta-BHC 1 nla 1 

nla 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

11 endrin I nla I 

alpha-BHC nla 

nla I nla 1 10.0 UI nla 1 10.0 UI 10.0 UI 10.0 UI 10.0 1 

uglL 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

uglL 

0.10 U 

0.10 U 

0.10 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

uglL uglL uglL 

nla 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

10.0 U 

uglL 

0.10 U 

0.10 U 

0.10 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

uglL 

nla 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

10.0 U 

uglL 

0.10 U 

0.10 U 

0.10 U 

1 .O U 

2.0 U 

1 .O U 

1 .O U 

1 .O U 

1 .O U 

1 .O U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

uglL 

10.0 1 

uglL 

0.10 1 

0.10 1 

0.10 1 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

0.050 1 

0.050 1 

0.050 1 

0.050 1 

0.050 1 

0.10 1 

0.050 1 

0.10 1 

0.10 1 

0.10 1 

10.0 U 

uglL 

0.10 U 

0.10 U 

0.10 U 

1 .O U 

2.0 U 

1 .O U 

1 .O U 

1 .O U 

1 .O U 

1 .O U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

I 

10.0 U 

uglL 

0.10 U 

0.10 U 

0.10 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 



TABLE A-a 
02/05/97 

ANALYTICAL RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 03GW01 03GW01 03GW01 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 

SAMPLING DATE: 07124195 07/25/95 07124195 

PESTICIDES uglL uglL uglL 

11 endrin aldehyde I nla 1 0.10 UI nla 

1 1  endrin ketone I nla 1 0.10 UI nla 

11 gamma-BHC (Lindane) I nla 1 0.050 UI nla 

11 gamma-chlordane I nla 1 0.050 UI nla 

11 heptachlor 1 nla 1 0.050 UI nla 

11 heptachlor epoxide I nla 1 0.050 UI nla 

1 1  methoxychlor I nla 1 0.50 UI nla 
toxaphene nla 5.0 UI nla 

DRAFT 
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07124195 

uglL 

0.10 U 

0.10 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.50 U 

5.0 U 

07124195 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

07120195 

uglL 

0.10 U 

0.10 U 

0.0016 R 

0.0081 J 

0.050 U 

0.050 U 

0.50 U 

5.0 U 

07120195 

uglL 

0.10 U 

0.10 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.50 U 

5.0 U 

07/28/95 

uglL 

0.10 U 

0.10 U 

08102195 

uglL 

0.10 1 

0.10 1 

0.0008 J 

0.050 U 

0.050 U 

0.050 U 

0.50 U 

U 5.0 

0.050 1 

0.050 1 

0.050 1 

0.050 1 

0.50 1 

5.0 1 



TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 80f  72 

06GW03 06GW04 13GW01 

1995 RI 1995 RI 1995 RI 

08103195 08103195 0811 1195 

uglL uglL uglL 

190 145 14600 J 

2.7 U 2.7 U 2.7 U 

8.8 26.8 18.0 

48.2 45.0 70.1 

0.11 U 0.11 u 1.1 

2.2 5.2 4.8 

8290 89800 8900 

1 .O U 1.2 233 

SAMPLE NUMBER: 

13GW02 13GW03 13GW03 

1995 RI, Dec. 1995 RI 1995 RI 

12/06/95 0811 1195 0811 1195 

13GW04 

13GW04 

1995 RI 

uglL 

I /  LOCATION: 

I /  DATA SOURCE: 

SAMPLING DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

iron 

0811 1195 

uglL 

530 J 

uglL uglL 

15800 J 13.4 

2.7 U 2.7 L 

15.2 3.3 L 

10.0 2.0 

0.90 0.11 L 

1.6 0.56 

3890 31 50 

296 1 .O L 

3.8 1.4 

3.5 0.90 

57900 22700 

uglL uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 13.4 1.5 U. 

nla 3330 982 

nla 78.2 60.5 

nla 0.056 0.017 

nla 11.5 2.0 

nla 7300 J 739 

11 lead 

1 1  magnesium 

1 1  manganese 

1 1  mercury 

1 1  nickel 

1 1  potassium 

1 1  selenium nla 4.6 J 4.4 L 

nla 0.94 U 0.94 L 

nla 9780 7880 

1 1  silver 

1 1  sodium 

thallium 

vanadium 

nla 1  10.4 J(  4.3 

nla 146 0.61 L 

nla 34.9 7.7 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

I I I I I 

4-chloro-3-methylphenol 1 10.0 UI 10.0 UI 10.0 u I nla 1 10.0 u I nla 1 10.0 u I nla I 10.0 41 

3-nitroaniline 

4,6-dinitro-2-methylphenol 

4-bromophenyl-phenylether 

NOTES: 
J -- Value is considered estimated due to exceedance of technical aualitv control criteria or because result is less than the Contract Reauired Quantitation Limit ICRQL) 

06GW03 

06GW03 

1995 R1 

08103195 

uglL 

U -- Value is a non-detected result as reported by the laboratory or a.s based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

25.0 UJ 

25.0 U 

10.0 U 

06GW04 

06GW04 

1995 RI 

08103195 

uglL 

25.0 UJ 

25.0 U 

10.0 U 

13GW01 

13GW01 

1995 RI 

0811 1195 

uglL 

25.0 U 

25.0 U 

10.0 U 

13GWO1 -F 

13GW01 

1995 RI 

0811 1195 

uglL 

nla 

nla 

nla 

13GW02 

13GW02 

1995 RI 

0811 4/95 

uglL 

25.0 U 

25.0 U 

10.0 U 

13GW02-DEC95 

13GW02 

1995 RI, Dec. 

12/06/95 

uglL 

nla 

nla 

nla 

13GW04 

13GW04 

1995 RI 

0811 0195 

uglL 

13GW03 

13GW03 

1995 RI 

0811 1/95 

uglL 

25.0 U 

25.0 U 

10.0 U 

13GW03-F 

13GW03 

1995 RI 

0811 1195 

uglL 

nla 

nla 

nla 

25.0 U 

25.0 U 

10.0 U 
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I/ LOCATION: 

I/ DATA SOURCE: 

SAMPLE NUMBER: 

11 benzo(k)fluoranthene 
I I I 

1 10.0 U] 10.0 UI 10.0 nla 1 10.0 n/a I 10.0 nla / 10.0 uII 

06GW03 06GW04 

1 1  dibenz(a,h)anthracene 1 10.0 UI 10.0 
I 

U/ 10.0 u I nla 1 10.0 u I nla 1 10.0 u I n/a / 10.0 u I ~  
NOTES: 

J -- Value is considered estimated due to exceedance of technical auality control criteria or because result is less than the Contract Reauired Quantitation Limit (CRQL). 

13GW01 

U -- Value is a non-detected result as reported by the laboratory or a.s qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

13GWO1-F 13GW02 13GW02-DEC95 13GW04 13GW03 13GW03-F 
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SAMPLE NUMBER: 06GW03 06GW04 13GW01 13GWO1-F 13GW02 13GW02-DEC95 13GW03 13GW03-F 

1 1  LOCATION: I 06GW03 I 06GW04 I 13GW01 I 13GW01 I 13GW02 I 13GW02 I 13GW03 I 13GW03 1 1  DATA SOURCE: 1 1995RI 1 1995R1 1 1995Rl 1 1995RI 1 1995RI 11995RI .Dec  1 1995R1 1 1995RI 

1 1  SAMPLING DATE: 1 08/03/95 1 08/03/95 ( 08/11/95 1 08111195 1 08/14/95 1 12/06/95 1 08/11/95 1 08/11/95 

ethylbenzene 10.0 U 10.0 U 10.0 U n/a 10.0 U 10.0 U 10.0 U n/a 

methylene chloride 10.0 U 10.0 U 10.0 U n/a 10.0 U 10.0 U 10.0 U nla 

styrene 10.0 U 10.0 U 10.0 U nla 10.0 U 10.0 U 10.0 U nla 

tetrachloroethene 10.0 U 10.0 U 10.0 U nla 10.0 U 10.0 U 10.0 U nla 

toluene 10.0 U 10.0 U 10.0 U n/a 10.0 U 10.0 U 10.0 U n/a 

trans-1,3-dichloropropene 10.0 U 10.0 U 10.0 U n/a 10.0 U 10.0 U 10.0 U n/a 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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( 1  SAMPLE NUMBER: I 06GW03 I 06GW04 I 13GW01 I 13GWO1-F I 13GW02 1 13GW02-DEC95 I 13GW03 I 13GW03-F 11 LOCATION: 

I /  DATA SOURCE: 

1 1  SAMPLING DATE: 1 08103195 1 08103195 1 08111195 1 08111195 1 08114195 1 12/06/95 1 08111195 1 08111195 

( 1  trichloroethene ( 10.0 U( 10.0 U( 10.0 UI nla 1 10.0 UI 10.0 UI 10.0 UI nla 

I I I I I I I I 

1 1  vinyl chloride 1 10.0 UI 10.0 UI 10.0 U I  nla I 11.0 1 10.0 JI 10.0 UI nla 

VOLATILES 

( 1  4,4'-DDD 1 0.10 UI 0.10 UI 0.10 U I  nla 1 0.10 UI nla 1 0.10 UI nla 

uglL 

xylene (total) 

PESTICIDES 

1 1  4,4'-DDE 1 0.10 UI 0.10 UI 0.10 UI nla 1 0.10 UI nla 1 0.10 UI nla 

1 1  4,4'-DDT 1 0.10 UI 0.10 UI 0.051 J I  nla 1 0.029 JI nla 1 0.10 UI nla 

uglL 

10.0 U 

uglL 

Aroclor-1016 nla nla 1 .O U nla 1 .O U nla 1 .O U nla 

Aroclor-1221 nla nla 2.0 U nla 2.0 U nla 2.0 U nla 

Aroclor-1232 nla nla 1 .O U nla 1 .O U nla 1 .O U nla 

Aroclor-1242 nla nla 1 .O U nla 1 .O U nla 1 .O U nla 

Aroclor-1248 nla nla 1 0  U nla 1 .O U nla 1 .O U nla 

11 Aroclor-1254 
I I I I I I I I 

nla nla 1 .O u I nla 1 .O u I nla 1 .O u I nla 

uglL 

10.0 U 

uglL 

1 1  Aroclor-1260 I nla I nla I 1.0 U I  nla I 1.0 UI nla I 1.0 UI nla 

1 1  aldrin 1 0.050 UI 0.050 UI 0.050 U I  nla 1 0.050 UI nla 1 0.050 UI nla 

uglL 

10.0 U 

uglL 

31 
uglL 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

uglL 

nla 

uglL 

uglL 

10.0 U 

uglL 

uglL 

10.0 U 

uglL 

uglL 

10.0 U 

uglL 

nla 

uglL 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 08103195 08/03/95 

PESTICIDES uglL uglL 

I( endrin aldehyde 
I I 

0.10 uI 0.10 U 

11 endrin ketone 
I I 

0.10 uI 0.10 U 

11 gamma-BHC (Lindane) 
1 I 

1 0.050 UI 0.050 U 
gamma-chlordane 

heptachlor 

heptachlor epoxide 0.050 0.050 

methoxychlor 0.50 0.50 

toxaphene 5.0 U 5.0 
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0811 1/95 

uglL 

0.10 U 

0.10 U 

0.050 U 

0.050 U 

0.011 J 

0.044 R 

0.50 U 

5.0 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

0811 1195 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

0811 1195 

uglL 

0.10 u 
0.10 u 
0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.50 U 

5.0 U 

08114195 

uglL 

0.10 U 

0.10 U 

0.050 U 

0.050 U 

0.0052 JN 

0.013 R 

0.50 U 

5.0 U 

0811 1/95 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

12/06/95 

uglL 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 

nla 

0811 0195 

uglL 

0.10 U 

0.10 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.50 U 

5.0 U 
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I SAMPLE NUMBER: 13GW05 I /  LOCATION: 

1996 RI. Field / 1996 Rl. Field 1996 RI 1 1996 RI. Field 1996 RI 1 1996 RI. Field 1 1996 RI 1 1996 RI, Field 11 DATA SOURCE: 1 1995 RI 

SAMPLING DATE: 0811 0195 

INORGANICS 

aluminum 

antimony 

arsenic 3.3 

barium 91.3 

I 

uglL uglL 

1012 1/96 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

10122196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

I I I 

nla I nla I nla I nla 

uglL 

nla nla nla 

nla nla nla 

uglL 

nla 

11 beryllium 1 0.67 
cadmium 63.9 

calcium 4990 

chromium, total 26.3 

cobalt 6.1 

copper 2.6 

iron 866 

lead 3.4 J 

magnesium 2120 

manganese 138 

mercury 0.047 

nickel 35.7 

potassium 2620 

selenium 4.4 U 

silver 0.94 U 

sodium 5860 

thallium 3.6 UJ 

uglL 

nla 

nla I nla I nla I nla 

uglL 

nla 

nla I nla I nla I nla 

nla 

nla I nla 

nla 

nla 

nla I nla I nla I nla 

nla I nla 

nla 

nla I nla I nla I nla 

nla 

nla I nla nla I nla I nla I nla 

nla I nla 

nla I nla 

nla 

nla 

nla nla I nla 

nla I nla 

nla 

nla 

nla 

nla I nla I nla I nla 

nla nla 

nla 

nla 

nla 

nla I nla 

nla 

nla 

nla 

nla I nla I nla I nla 

nla I nla nla I nla I nla I nla 

nla I nla nla / nla I nla I nla 

nla I nla nla I nla 

11 vanadium 1 2.6 

nla 

nla 

nla 

nla I nla nla I nla 

nla 

nla 

nla zinc 1950 nla nla 

nla 

nla 

nla nla I nla 

nla 

nla 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 





TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 17 of 72 

LOCATION: 13GW05 13GW06 13HP01 

DATA SOURCE: 1995 RI 1996 RI 1996 RI, Field 

SAMPLING DATE: 0811 0195 01 103197 1012 1/96 

SEMIVOLATILES uglL uglL uglL 

1 1  4-chloroaniline 1 10.0 UI nla I nla 

1 1  4-chlorophenyl-phenylether 1 10.0 UI nla 1 nla 

1 1  4-methylphenol 1 10.0 UI nla I nla 

1) 4-nitroaniline 1 25.0 U\ nla 1 nla 

11 N-nitroso-di-n-propylamine 1 10.0 UI nla I nla 

11 N-nitrosodiphenylamine (1) 1 10.0 UI nla I nla 

( 1  acenaphthene 1 10.0 UI nla I nla 

1 1  acenaphthylene 1 10.0 UI nla I nla 

1 1  anthracene 1 10.0 U( nla I nla 

1 1  benzo(k)fluoranthene 1 10.0 UI nla I nla 

benzo(a)anthracene 

benzo(a)py rene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

[I bis(2-chloroethoxy)methane 1 10.0 U (  nla ( nla 

11 bis(2-chloroethy1)ether 1 10.0 UI  nla I nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

1996 RI, Field I 1996 RI, Field ( 1996 Rl 1 1996 RI, Field 1 1996 Rl 1 1996 RI, Field 11 

nla 

nla 

nla 

nla 

bis(2-ethylhexy1)phthalate 

butylbenzylphthalate 

carbazole 

chrysene 

di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a, h)anthracene 

nla 

nla 

nla 

nla 

nla nla nla nla nla 

nta nla I nla I nla I nla I nla 

1012 1/96 

uglL 

n/a 

nla 

nla 

nla 

n/a 

NOTES: 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla I nla I nla I nla I nla 1 nla 11 

10122196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

10122196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

10122196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

10122196 

uglL 

nla 

nla 

nla 

nla 

nla 

10123196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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11 SAMPLE NUMBER: 13GW05 13GW06 13HP01-45 13HP01-45-DUP 

13HP01 13HP01 

1996 RI, Field 1996 RI 

10122196 10122196 1 uglL uglL 

13HP02-15 

13HP02 

1996 RI, Field 

10122196 

13HPO2-15-DUP 

13HP02 

1996 RI 

10122196 

uglL 

13HP01-30 

13HP01 

1996 RI, Field 

1 012 1/96 

uglL 

1 1  LOCATION: 

1 1  DATA SOURCE: 1996 RI, Field 1996 RI, Field 11 
1 012 1/96 

uglL 

nla 

uglL 

nla nla I nla nla I nla 

nla nla nla I nla nla I nla 

nla nla nla I nla nla I nla 

nla nla nla ( nla nla 1 nla 

nla nla nla I nla nla I nla 

nla nla I nla nla / nla 

nla nla nla I nla nla I nla 

nla nla nla I nla nla I nla 

nla nla nla I nla nla I nla 

nla nla nla I nla nla ( nla 

nla nla nla I nla nla I nla 

nla nla nla I nla nla I nla 

nitrobenzene 10.0 U nla 

pentachlorophenol 1 25.0 u I nla 

nla nla 1 nla nla I nla 

nla nla I nla 

1 1  phenanthrene 1 10.0 UI nla nla nla I nla 

1 1  phenol 1 10.0 UI nla nla nla nla I nla nla I nla 

pyrene 10.0 UJ nla 

VOLATILES uglL uglL 

1 ,1 ,1-trichloroethane 10.0 U 10.0 1 

1,1,2,2-tetrachloroethane 10.0 U 10.0 1 

1,1,2-trichloroethane 10.0 U 10.0 1 

1,l-dichloroethane 10.0 U 10.0 1 

1,l-dichloroethene 10.0 U 10.0 1 

1,2-dichloroethane 10.0 U 10.0 1 

nla 

uglL 

nla nla nla 

uglL uglL 

nla nla 

uglL uglL uglL 

nla nla 

nla 

1 .o U 

2.0 

2.0 U 

nla 

2.0 U 

0.20 

4.0 U 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: I 13GW05 I 13GW06 

LOCATION: I 13GW05 I 13GW06 

DATA SOURCE: 1 1995RI 1 1996RI 1996 RI, Field I 1996 RI, Field 1 1996 RI 1 1996 RI, Field 1996 RI 1 1996 RI, Field 1996 RI, Field 

SAMPLING DATE: 0811 0195 01103197 

VOLATILES 

1,2-dichloropropane 

2-butanone 10.0 10.0 

2-hexanone 10.0 10.0 

10122196 10123196 

uglL uglL 

10.0 U 0.20 U 

10.0 U nla 

10.0 U nla 

10.0 U nla 

10.0 U nla 

10.0 UJ nla 

10.0 U 0.30 U 

10.0 U nla 

120 

nla 

nla 

nla 

acetone 10.0 U 10.0 L 

benzene 1 10.0 U I  10.0 L 

nla 

0.80 U 

nla 

nla 

nla 

nla 

0.0010 U 

nla 

nla 

0.010 u 
nla 

nla 

nla 

3.0 U 

0.40 U 

- 

brornodichloromethane 10.0 U 10.0 L 

bromoform 10.0 U 10.0 L 

bromomethane 10.0 U 10.0 L 

carbon disulfide 10.0 UJ 10.0 b 

carbon tetrachloride 10.0 U 10.0 L 

chlorobenzene 10.0 U 10.0 U 

chloroethane 10.0 U 10.0 U 

chloroform 10.0 U 9.0 J 

chloromethane 10.0 U 10.0 U 

cis-1,3-dichloropropene 10.0 U 10.0 U 

dibromochlorornethane 10.0 U 10.0 U 

ethylbenzene 10.0 U 10.0 U 

methylene chloride 10.0 U 10.0 U 

styrene 10.0 U 10.0 U 

tetrachloroethene 10.0 U 10.0 U 

10.0 UI nla 

10.0 UJI nla 

nla nla 1 10.0 U nla 

0.0020 uI 0.010 UI 10.0 UI 0.0010 U 

10.0 UI nla 

nla I nla 1 10.0 U I nla 

nla nla 10.0 U nla 

0.020 U 0.080 U 10.0 U 0.0080 U 

nla nla 10.0 U nla 

nla nla 10.0 U nla 10.0 nla 

nla nla 10.0 U nla 

3.0 U 0.70 U 10.0 U 0.70 U 

0.70 U 3.0 U 10.0 U 0.30 U 

nla 

70.0 

nla I nla 1 10.0 UI nla 10.0 nla 

10.0 0.020 

10.0 0.50 

10.0 nla 

14.0 4.0 10.0 U 0.0020 U 

2.0 U 0.50 U 10.0 U 0.50 U 

nla nla 10.0 U nla 

toluene 10.0 UI 10.0 U 

trans-1,3-dichloropropene 1 10.0 UI 10.0 U nla 

NOTES: - - 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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11 SAMPLE NUMBER: I 13GW05 I 13GW06 

11 LOCATION: I 13GW05 I 13GWO6 

1996 RI. Field I 1996 RI I 1996 RI, Field 1 1  DATA SOURCE: 1 1995RI I 1996 RI 1996 RI, Field I 1996 RI, Field 1996 RI, Field 1 1996 RI 

1) SAMPLING DATE: 1 08110195 1 01103197 1 012 1/96 10121 196 

nla nla 

10122196 10122196 

uglL uglL 

11.0 11.0 

I I 

uglL 

0.0040 U 

VOLATILES 

7 
10.0 

uglL uglL 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

trichloroethene 

vinyl chloride 

xylene (total) 

uglL 

10.0 U 

uglL 

I 

4.0 U 4.0 1. 

nla 

nla nla 

uglL 

0.0040 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

nla 

1 .o U 

uglL 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

nla 

nla 

L I I 

nla 

1 .o U 

uglL 

nla 

nla 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

nla I nla 

nla 

nla I nla 1 nla 

uglL 

0.10 U 

0.10 U 

0.10 U 

1 .O U 

2.0 U 

1 .O U 

1 .O U 

1 .O U 

nla I nla 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla I nla 

nla 

nla 

nla I nla nla I nla 

nla nla 

nla 1 nla 

nla 

nla 1 nla 

nla 

nla I nla 

nla 

nla 

Aroclor-1254 nla I nla nla 1 nla I nla 

nla 

1 .O U 

nla ( nla 

nla 

nla 

Aroclor-1260 nla I nla 1 .O u I nla nla I nla I nla 

nla I nla aldrin 

alpha-BHC 

alpha-chlordane 

nla I nla nla I nla I nla 0.050 U 

0.050 U 

0.050 U 

nla I nla 

nla 

nla 

nla 

nla ( nla nla 1 nla I nla 

nla I nla nla I nla nla I nla I nla 

nla I nla nla I nla nla I nla I nla 

I( delta-BHC 1 0.050 UI nla nla I nla nla I nla nla I nla ( nla 

nla I nla dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

nla / nla nla I nla I nla 0.10 U 

0.050 U 

0.10 U 

0.10 U 

n/; 1 nla 1 nIa 

nla nla 

nla nla 

nla 

nla 

nla 

nla 

endrin 1 0.10 UI nla nla I nla nla I nla nla I nla I nla 

NOTES: - - 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: ( 13GW05 1 13GW06 1 13HP01 

SAMPLE NUMBER: 

DATA SOURCE: 1 1995RI 1 1996RI 1 1996 RI. Field 

13GW05 

1996 RI, Field 

SAMPLING DATE: 

PESTICIDES 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

gamma-chlordane 

heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

1 012 1/96 

uglL 

nla 

nla 

nla 

13GW06 

nla 

13HP01-15 

0811 0195 

uglL 

0.10 U 

0.10 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.50 U 

5.0 U 

nla 

nla 

01103197 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

1 012 1 I96 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla 

1996 RI, Field 

10122196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

1996 RI 1 1996 RI. Field 

nla I nla 

10122196 

nla ( nla 

10122196 

nla I nla 

nla nla 

DRAFT 

nla 
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nla 

1996 RI 1 1996 RI. Field 

nla 

nla 

I 

nla 

nla I nla 

uglL 

nla I nla 

uglL 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

13HP04-48 13HP05-15 

13HP04 13HP05 

1996 RI, Field 1996 RI 

12103196 10122196 7 uglL uglL 

13HP03-45 

13HP03 

1996 RI, Field 

10124196 

uglL 

0.080 1 

13HP04-17 

13HP04 

1996 RI, Field 

12102196 

13HP03 13HP03 

1996 RI, Field 1996 RI, Field 1996 RI, Field 1 996 RI 1 1996 RI, Field 

1 0123196 12104196 

uglL uglL 

10.0 U 0.0040 L 

10.0 U nla 

10.0 U nla 

10.0 U 3.0 L 

10.0 U 0.20 

10.0 U 4.0 L 

10.0 U 0.60 L 

10.0 U nla 

10.0 U nla 

10.0 U nla 

10.0 U nla 

10.0 UJ nla 

10.0 U 0.10 L 

10.0 U nla 

10.0 U nla 

10.0 UJ nla 

10123196 

uglL 

10123196 10123196 

uglL uglL 

0.0020 U 0.090 U 

nla nla 

uglL 

0.0030 L 0.0080 U 

nla 

nla 

1 .o U 

0.020 U 

2.0 U 

1 , I  ,1-trichloroethane 

1 , I  ,2,2-tetrachloroethane 

1 , I  ,2-trichloroethane 

1,l-dichloroethane 

1,l-dichloroethene 

1,2-dichloroethane 

1,2-dichloroethene (total) 

1,2-dichloropropane 

2-butanone 

2-hexanone 

4-methyl-2-pentanone 

nla nla 

nla 

49.0 1 

0.80 1 

87.0 1 

12.0 1 

nla I nla nla nla 

nla nla I nla nla nla 

nla nla I nla nla nla 

nla nla nla 

1 1  acetone nla 

0.30 U 

nla nla 

0.20 UI 0.10 U 

nla 

0.30 1 

nla 

benzene 

bromodichlorornethane nla nla I nla nla nla 

1 1  bromoform nla I nla nla 

1 1  bromomethane nla nla I nla nla nla 

11 carbon disulfide nla nla I nla 10.0 UI nla nla nla 

carbon tetrachloride 

chlorobenzene 

chloroethane 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

nla 

nla 

0.070 U 

nla 

y-+ 
nla 

10.0 UI nla nla nla 

nla 

nla 

nla 

nla nla 

nla I nla nla nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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13HP03 13HP03 13HP03 

1996 RI, Field 1996 RI 1996 RI, Field 

10123196 1 0123196 12104196 

uglL uglL uglL 

13HP03 13HP04 13HP04 13HP05 

1996 RI 

10124196 12102196 12103196 10122196 

uglL uglL uglL uglL 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

ethylbenzene 

methylene chloride 

styrene nla 10.0 U nla 

0.030 U 10.0 U 0.20 

0.20 U 10.0 U 0.30 b 

tetrachloroethene 

toluene 

nla nla 

0.10 UI 0.30 

nla 1 10.0 UI nla 

trichloroethene 

vinyl chloride nla I nla nla 

0.60 U xylene (total) 

nla 

1 .O U 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

10.0 U 

10.0 U 

nla 

0.80 L 

nla 

7.0 U 

nla 

4.0 U 

10.0 L 

10.0 L 
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SAMPLE NUMBER: 13HP05-28 

LOCATION: 

DATA SOURCE: 1996 RI, Field 

SAMPLING DATE: 
I 

VOLATILES uglL 

11 ethylbenzene 1  2.0 U 

11 rnethylene chloride 1 0.40 U 

11 styrene 1  n/a 

11 tetrachloroethene 1  0.020 
toluene 1 .O U 

trans-1,3-dichloropropene nla 

trichloroethene 0.0070 U 

vinyl chloride nla 

xylene (total) 4.0 U 

NWS EARLE, COLTS NECK, NEW JERSEY 

1996 RI. Field I 1996 RI 1 1996 R1 1 1996 RI. Field 

I 

uglL uglL uglL uglL 

13HP06-28-DUP 13HP06-48 

13HP06 13HP06 

1996 RI 1996 RI, Field 

12/03/96 12/04/96 

uglL uglL 

10.0 U 0.40 L 

10.0 U 2.0 

13HP07-15 13HP07-15-DUP 

13HP07 13HP07 

1996 RI, Field 1996 RI 

12/04/96 12/04/96 1 uglL uglL 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 13HP07-28 

13HP07 

1996 RI, Field 

12/04/96 

uglL 

13HP08-28 

l3HPO8 

1996 RI, Field 

12104196 

uglL 

13HP08-15 

l3HPO8 

1996 RI, Field 

12/04/96 

uglL 

1 )  DATA SOURCE: 

/ SAMPLING DATE: 

nla nla nla 

nla nla 

I I  arsenic nla nla nla 

barium 

cadmium 

nla nla nla 4.4 nla 

5.0 U nla 

0.65 nla 

23500 n/a 

24.0 nla 

0.71 nla 

0.80 nla 

178000 nla 

2.1 nla 

5800 nla 

47.0 nla 

0.035 nla 

40.0 U nla 

5000 U nla 

nla nla nla 

nla nla nla 

1 1  calcium nla nla nla 

1 1  chromium, total nla nla 

1 1  cobalt nla nla nla 

nla nla nla 

1 1  iron nla nla nla 

1 1  lead nla nla nla 

1 1  magnesium nla 

nla nla nla 

nla nla nla 

nla nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla 

nla nla 1 1  selenium 

1 1  silver nla nla 

sodium 

thallium 

nla nla 

nla nla 

1 1  vanadium nla nla 

zinc nla nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

1 1  LOCATION: 

1 1  DATA SOURCE: 

13HP07 13HP08 

12/04/96 12104196 

uglL uglL 

NWS EARLE, COLTS NECK, NEW JERSEY 

13HP08 16GW01 16GW02 16GW02 16GW03 

1996 RI, Field 1995 RI 1995 RI 1995 RI 1995 RI 

12104196 0811 2/95 0811 2/95 08/14/95 08/13/95 

uglL uglL uglL uglL uglL 

DRAFT 
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16GW04 16GW04 

1995 RI 1995 RI 

08/31/95 08/31/95 

uglL uglL 

(1 1,s-dichlorobenzene 
I I I I I I I I 

10.0 U 1,2,4-trichlorobenzene 

1 1  1,4-dichlorobenzene 
I , I 1 I I I I 

nla 

nla 1 10.0 UI 10.0 UI nla 1 10.0 UI 100 UI 400 nla 

nla 

1 1  2,2'-oxybis(1-chloropropane) 
I I I I I I 

nla 10.0 U nla 

nla 1 10.0 UI 10.0 u I nla 1 10.0 UI 100 UI 400 1,2-dichlorobenzene 

nla 

nla 

1 1  2,4,5-trichlorophenol 
I I I I I I I 

nla 

nla 

nla 

1 1  2,4,6-trichlorophenol 
I I I I I I I 

(1 2,4-dimethylphenol 
I I I I I I I I I 

I nla I nla I nla I 10.0 U( 10.0 U\ nla I 10.0 u( 100 U\ 400 

nla 

nla 1 10.0 UI 10.0 u I nla 1 10.0 UI 100 UI 400 

nla 

nla 

1 1  2,4-dichlorophenol 
I I I I I I I I I 

400 10.0 U 

nla 

nla 1 10.0 UI 10.0 UI nla 1 10.0 UI 100 UI 400 

nla 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result'as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

100 U 

nla 1 25.0 UI 25.0 u I nla 1 25.0 UI 250 uI 1000 

nla 

nla 1 10.0 UI 10.0 u I nla 1 10.0 UI 100 UI 400 nla 

2,4-dinitrophenol 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

2-chloronaphthalene 

2-chlorophenol 

nla 1 10.0 UI 10.0 UI nla 1 10.0 UI 100 UI 400 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

nla 

nla 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 

250 U 

U 100 

100 U 

100 U 

U 100 

1000 U 

400 U 

400 U 

400 U 

400 U 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SEMIVOLATILES 

13HP07 13HP08 

12104196 12104196 

uglL uglL 

nla I nla 

nla I nla 

acenaphthylene 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla I nla 

nla I nla 

nla I nla 

nla I nla 

nla I nla 

nla I nla 

nla I nla 

nla I nla 

1 1  butylbenzylphthalate I nla I nla 

1 1  carbazole I nla I nla 

" 
NWS EARLE, COLTS NECK, NEW JERSEY 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

13HP08-28 

13HP08 

1996 RI, Field 

12104196 

uglL 

nla 

nla 

nla 

nla 

nla 

I I I 1 I I 
nla 1 10.0 UI 10.0 u I nla 1 10.0 UI 100 UI 400 

16GW01 

16GW01 

1995 RI 

0811 2/95 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

25.0 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

16GW02 

16GW02 

1995 RI 

08/12/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

25.0 U 

16GW02-F 

16GW02 

1995 RI 

08114195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

nla 

nla 

16GW03 

16GW03 

1995 R1 

0811 3/95 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

25.0 U 

25.0 U 

16GW04 

16GW04 

1995 RI 

08131 195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

1 .O J 

10.0 U 

10.0 U 

nla 

nla 

nla 

16GW04-DL 

16GW04 

1995 RI 

08/31 195 

uglL 

U 100 

U 100 

U 100 

250 U 

250 U 

400 U 

400 U 

400 U 

1000 U 

1000 U 

100 U 

100 U 

91.0 J 

100 U 

100 U 

U 100 

100 U 

100 U 

100 U 

100 U 

100 U 

100 U 

100 U 

100 U 

100 U 

10.0 U 

10.0 U 

10.0 U 

400 U 

400 U 

91.0 J 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

100 U 

100 U 

100 U 

400 U 

400 U 

400 U 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

- 
NWS EARLE, COLTS NECK, NEW JERSEY 

1996 RI. Field 1 1996 RI. Field 

13HP08-28 

13HP08 

1996 RI, Field 

12104196 SAMPLING DATE: 

SEMIVOLATILES 

16GW01 

16GW01 

1995 RI 

0811 2/95 

dibenzofuran 

diethylphthalate 

dimethylphthalate t nla I nla 

16GW02 

16GW02 

1995 RI 

0811 2/95 
I 

nla I nla 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

nla 

nla 

nla 

nla 

nla I nla 

16GW02-F 

16GW02 

1995 RI 

0811 4/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 11 fluoranthene 

uglL 

nla 

nla 

nla 

nla nla I nla 

16GW03 

16GW03 

1995 RI 

0811 3/95 

11 fluorene 

16GW04 

16GW04 

1995 RI 

08131 195 

uglL 

63.0 J 

400 U 

400 U 

400 U 

I 

nla 

nla 

nla 

nla I nla 

16GW04-DL 

16GW04 

1995 RI 

08131195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

hexachlorobenzene 

hexachlorocyclopentadiene 

indeno(l,2,3-cd)pyrene 

uglL 

J 73.0 

100 U 

U 100 

U 100 

10.0 U 

10.0 U 

10.0 U 

nla I nla 

10.0 U 

10.0 U 

10.0 U 

nla I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla 

nla 

nla 

nla 

isophorone 

naphthalene 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla I nla 

10.0 U 

10.0 U 

10.0 U 

nla I nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U nitrobenzene 

pentachlorophenol 

140 

100 U 

100 U 

nla I nla 

140 J 

400 U 

400 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

1 .O J 

10.0 U 

nla 

nla 

nla 

nla 

1 1  phenanthrene nla I nla 

100 U 

100 U 

100 U 

U 100 

690 

100 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

1 1  phenol 

400 U 

400 U 

400 U 

400 U 

690 

400 u 

nla I nla 

25.0 U 

10.0 U 

10.0 U 

10.0 U nla nla 

uglL uglL 

nla 

nla 

nla 

nla 

I I I I I I 
nla 1 10.0 UI 10.0 u I nla 1 10.0 UI 100 Ull UI 25.0 

uglL 

0.20 

nla 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

1,l-dichloroethene 

NOTES: 

uglL 

10.0 U 

10.0 U 

3.0 U 

0.030 U 

4.0 U 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

250 U 

240 

100 U 

27.0 J 

1000 U 

230 J 

400 U 

400 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

nla 

nla 

nla 

uglL 

25.0 u 
25.0 u 

10.0 U 

10.0 U 

10.0 U 

uglL 

100 U 

100 U 

25.0 U 

25.0 U 

25.0 U 

100 U 

100 U 

100 U 
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11  SAMPLE NUMBER: 13HP07-28 

I/ LOCATION: 

I/ DATA SOURCE: 1 1996 RI. Field 

( 1  SAMPLING DATE: 1 12/04/96 

1 1  1,2-dichloropropane I nla 

VOLATILES 

1,2-dichloroethene (total) 

1 1  2-butanone 1 nla 

uglL 

0.60 U 

2-hexanone 

1 1  bromoform I nla 

nla 

acetone 

benzene 

bromodichloromethane 

nla 

0.10 U 

nla 

1 1  chlorobenzene I nla 

4-methyl-2-pentanone 

bromomethane 

carbon disulfide 

carbon tetrachloride 

1 1  chloroethane I nla 

nla 

nla 

nla 

0.0020 U 

11 chloroform 1 0.20 

11 chloromethane I nla 

NOTES: 

cis-1,3-dichloropropene 

dibromochloromethane 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

toluene 

trans-1,3-dichloropropene 

1996 RI, Field 1 1996 RI. Field 1 1995 RI 1 1995 R1 1 1995 R1 1 1995RI 1 1995 RI 1 1995RI I I 

nla 

nla 

0.40 U 

10.0 

nla 

0.080 

0.30 U 

nla 

12104196 

uglL 

0.60 U 
I I I I I I I 

12104196 

uglL 

0.60 U 

nla 
I I I 

nla 1 10.0 UI 10.0 u I nla 1 10.0 UI 25.0 U I  100 

nla 
I I I 

0811 2/95 

uglL 

10.0 U 

nla 1 10.0 UI 10.0 u I nla 1 10.0 UI 25.0 UI 100 

nla 
I I I 

I I I I 

nla 1 nla 1 10.0 UI  10.0 u I nla 1 .O JI 25.0 U] 100 4 

nla 1 10.0 UI 10.0 UI nla 1 10.0 UI 25.0 U I  100 

nla 

nla 

0.10 U 

I I I 

nla nla 1 10.0 UI  10.0 u I nla 1 10.0 UI 25.0 UI 100 4 

0811 2/95 

uglL 

10.0 U 

nla 1 10.0 UI  10.0 u I nla 1 10.0 UI 25.0 UI 100 

I I I 

nla nla 1 10.0 UI 10.0 u I nla 1 10.0 UI 25.0 UI 100 uII 

nla 

0.10 U 

08/14/95 

uglL 

nla 

I I I I I I I 

nla nla 1 10.0 UI  10.0 u I nla 1 10.0 UI 25.0 UI 100 dl 

10.0 U 

10.0 U 

nla 

0.0020 U 

nla 

0811 3/95 

uglL 

10.0 U 

- - 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

10.0 U 

10.0 U 

nla 

0.0020 U 

nla 

nla 

nla 

nla 

0.40 U 

31 .O 

nla 

0.10 

0.30 U 

nla 

08131195 

uglL 

11.0 J 

08131195 

uglL 

10.0 J 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

0.40 U 

19.0 

nla 

0.10 

0.30 U 

nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

350 

nla 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

100 

340 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

I 
25.0 U 

25.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

1 .O J 

10.0 U 

10.0 U 

100 U 

100 u 
100 u 

25.0 U 

25.0 U 

25.0 U 

330 

25.0 U 

25.0 U 

25.0 U 

40.0 

25.0 U 

100 u 
100 U 

100 U 

300 

100 U 

100 U 

100 U 

39.0 

100 U 
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1 1  SAMPLE NUMBER: I 13HP07-28 I 13HP08-15 I 13HP08-28 I 16GW01 I 16GW02 I 16GW02-F ( 16GW03 I 16GW04 I 16GW04-DL 

I /  LOCATION: I 13HP07 I l3HPO8 I l3HPO8 I 16GW01 I l6GW02 I 16GW02 I 16GW03 I 16GW04 I 16GW04 

11 DATA SOURCE: I 1996 RI. Field 1 1996 1 1 .  Field 1 1996 RI. Field 1 1995 R1 1 1995RI 1 1995RI 1 1995RI 1 1995 R1 1 199511 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

SAMPLING DATE: 

VOLATILES 

trichloroethene 

vinyl chloride 

xylene (total) 

12/04/96 

uglL 

0.010 U 

nla 

0.80 U 

12/04/96 

uglL 

0.010 U 

n/a 

0.80 U 

12/04/96 

uglL 

0.010 U 

nla 

0.80 U 

0811 2/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

0811 2/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

08/14/95 

uglL 

nla 

nla 

n/a 

0811 3/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

08/31/95 

uglL 

25.0 U 

25.0 U 

1700 J 

08/31 I95 

uglL 

100 L 

100 L 

1600 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 08/31 195 08/31/95 

=FpF 
uglL uglL 

900 nla 

60.0 U nla 

10.0 U nla 

31.2 nla 

5.0 U nla 

0.56 nla 

17700 nla 

08131195 08112195 

ZFFF 
85200 

nla 432 

nla 

11 specific gravity 
I 

0.85 

1 1  aluminum I nla 

1 1  antimony I nla 

1 1  arsenic I n/a 

1 )  cadmium I nla 

barium 

11 calcium I n/a 

nla 

11 chromium, total 1 nla 5.3 I n/a 

beryllium 

1 1  cobalt I nla 

nla 

50.0 UI nla nla 1 8.8 

0.88 1 nla 

I( iron I nla 49100 I nla 

1 1  lead I nla 5.4 I nla 

11 magnesium I n/a 4660 I nla 

11 manganese I n/a 84.0 I nla 

0.050 1 nla mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

nla 1 20.0 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

1.3 I nla I nla I ,Ih 1 1  

159000 

10.0 

50.0 nla 

nla 1 54900 624 I nla I nla I ,I/a 1 1  
nla 1 17.0 

I61 00 

nla 874 

16100 

0.87 nla nla nla 1 1  vanadium 1 nla 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



. ) SAMPLE NUMBER: 16GW04-OIL 

1 1  LOCATION: I 16GW04 1 1  DATA SOURCE: 1 1995RI 

I( SAMPLING DATE: 1 08/31/95 

11 zinc 
I 

nla 

1 1  1,4-dichlorobenzene 
I 

nla 

2-chlorophenol nla 

2-methylnaphthalene nla 

2,2'-oxybis(1-chloropropane) 

2,4,5-trichlorophenol 

2,4,6-trichlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

2-chloronaphthalene 

11 2-nitroaniline 1 nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

1 1  3-nitroaniline I nla 

2-nitrophenol 

NOTES: 

nla 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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3,3'-dichlorobenzidine 

16GW05 

16GW05 

1995 RI 

08131 195 

uglL 

17.2 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

48.0 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

170 J 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

25.0 U 

25.0 U 

10.0 U 

nla 

16GW05-DL 

16GW05 

1995 RI 

08131195 

uglL 

nla 

uglL 

50.0 U 

50.0 U 

50.0 U 

50.0 U 

50.0 U 

120 U 

50.0 U 

50.0 U 

52.0 

120 U 

50.0 U 

50.0 U 

50.0 U 

50.0 U 

250 

50.0 U 

120 U 

50.0 U 

50.0 U 

120 U 

120 U 

50.0 U 

16GW05-OIL 

16GW05 

1995 RI 

08131195 

uglL 

nla 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

16GW06 

16GW06 

1995 RI 

0811 2/95 

uglL 

360 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

25.0 U 

25.0 U 

10.0 U 

16GW06-F 

16GW06 

1995 RI 

08112195 

uglL 

10.0 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

16GW07 

16GW07 

1996 RI 

1 1/07/96 

uglL 

nla 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

25.0 U 

10.0 U 

10.0 U 

10.0 u 
25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 u 
25.0 U 

25.0 U 

10.0 U 

16GW08 

16GW08 

1996 RI 

1 1107196 

uglL 

nla 

uglL 

10.0 U 

10.0 U 

U 10.0 

10.0 U 

10.0 UJ 

25.0 U 

U 10.0 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

25.0 U 

U 10.0 

U 10.0 

U 25.0 

25.0 U 

10.0 U 

16GW08-DUP 

16GW08 

1996 RI 

1 1/07/96 

uglL 

nla 

uglL 

10.0 L 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

25.0 U 

25.0 U 

10.0 U 
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SAMPLE NUMBER: 16GW04-OIL 16GW05 

1) LOCATION: I 16GW04 1 16GW05 

I /  DATA SOURCE: 1 1995 RI 1 1995 Rl 

bis(2-ethylhexy1)phthalate nla 92.0 J 

butylbenzylphthalate nla 10.0 U 

carbazole nla 12.0 

chrysene nla 10.0 U 

di-n-butylphthalate nla 10.0 U 

di-n-octylphthalate nla 10.0 U 

NOTES: 

08131195 08/31/95 

uglL uglL 

50.0 U nla 

50.0 U nla 

50.0 U nla 

50.0 U nla 

120 U nla 

120 U nla 

50.0 U nla 

50.0 U nla 

50.0 

50.0 

50.0 U nla 

50.0 u 1 nla 

50.0 u I nla 

50.0 U I  nla 

50.0 UI nla 

50.0 U nla 

190 nla 

50.0 U nla 

16.0 J nla 

50.0 U nla 

50.0 U nla 

50.0 U nla 

10.0 U nla 10.0 U 10.0 U 10.0 

10.0 u I nla 1 10.0 UI 10.0 UI 10.0 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

1,l-dichloroethane nla 50.0 U 100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 

1 , l  -dichloroethene nla 50.0 U 100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

NOTES: 
J - Value is considered estimated due to exceedance of technical aualitv control criteria or because result is less than the Contract Reauired Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or a's qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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1 1  SAMPLE NUMBER: 16GW04-OIL 16GW05 

1 1  LOCATION: 

1 1  DATA SOURCE: 1 1995 RI 

1 1  dibromochloromethane I nla 1 50.0 U 

1 1  ethylbenzene I nla 1 170 

NOTES: 

methylene chloride 

styrene 

tetrachloroethene 

toluene 

08131195 08/31 195 0811 2/95 0811 2/95 1 1/07/96 1 1/07/96 1 1/07/96 

uglL uglL uglL uglL uglL uglL uglL 

100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

100 U nla 38.0 nla 10.0 U 10.0 U 10.0 U 

100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

100 U nla 10.0 U nla 10.0 UJ 10.0 UJ 10.0 UJ 

100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

100 U nla 12.0 U nla 10.0 UJ 10.0 UJ 10.0 UJ 

1900 nla 200 nla 10.0 U 10.0 U 10.0 U 

100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

100 U nla 10.0 U nla 10.0 UJ 10.0 UJ 10.0 UJ 

100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

100 U nla 10.0 U nla 10.0 U 10.0 U 10.0 U 

nla 

nla 

nla 

nla 

100 I-J I nla 1 10.0 UI nla 1 4.0 JI 10.0 UI 10.0 uII 

50.0 U 

50.0 U 

50.0 U 

160 

100 u I nla 1 10.0 UI nla 1 10.0 UJI 10.0 UJI 10.0 UJII 
100 u I nla 1 10.0 u I nla 1 10.0 UI 10.0 UI 10.0 u 11 
100 u I nla 1 10.0 UI nla 1 10.0 UI 10.0 UI 10.0 uII 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

160 

100 U 

100 U 

100 U 

160 

nla 

nla 

nla 

nla 

nla 

2.0 J 

10.0 U 

10.0 U 

10.0 U 

7.0 J 

nla 

nla 

nla 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 



SAMPLE NUMBER: 16GW04-OIL 

LOCATION: 

DATA SOURCE: 1 1995 RI 

SAMPLING DATE: 1 08/31/95 

trichloroethene I nla 

vinyl chloride I nla 

xylene (total) I nla 

CHARACTERISTICS 

hydrocarbon fingerprint 

specific gravity 

TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

nla I nla 

nla nla 

08/31 195 

ug1L 

nla 

nla 

nla 

nla I nla I nla 

0811 2/95 

DRAFT 

Page 37 of 72 

'V 
10.0 nla 10.0 

26.0 nla 10.0 

1 

08/12/95 

nla 

nla I nla 

1 1/07/96 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla nla nla 
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LOCATION: 16GW09 

DATA SOURCE: 1996 RI 

SAMPLING DATE: 1 1/07/96 

SEMIVOLATILES uglL 

1996 RI. Field 1 1996 RI 1 1996.1 1996 RI. Field 1 1996 RI, Field 1996 RI, Field I 1996 RI, Field I I 
1 011 5/96 

uglL uglL 
I 

1011 5/96 

uglL uglL 

nla I nla I nla 

1011 5/96 

uglL uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla 

nla I nla 

nla I nla I nla nla I nla 

nla I nla I nla nla I nla 

nla I nla I nla 

nla ( nla 

nla I nla I nla nla I nla 

nla 

nla nla 

nla I nla I nla nla I nla 

nla I nla I nla 

nla nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla nla nla 

nla nla nla 
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11 LOCATION: 

1996 RI, Field II 

16GW10 SAMPLE NUMBER: 

1) DATA SOURCE: 

16GW09 

1996 RI, Field 1 1996 RI 1 1996 RI 1996 RI, Field 1996 RI, Field 1996 RI, Field 

1011 5/96 

uglL 

nla 

1 011 5196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

SAMPLING DATE: 

SEMIVOLATILES uglL 

1011 5/96 

uglL 

nla 

uglL 

1011 5/96 

uglL 

nla 

1 1107196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

1 1/07/96 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla I nla 

nla I nla I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla 

nla 1 nla I nla nla nla nla 

nla I nla I nla nla nla nla 

nla I nla I nla nla nla nla 

nla I nla 1 nla nla nla nla 

nla I nla I nla nla 

nla I nla I nla nla nla nla 

nla I nla I nla nla nla nla 

nla I nla I nla nla nla 

nla I nla I nla nla nla nla 

1) chrysene I 10.0 UI 10.0 L nla I nla I nla nla nla nla 

nla 11 di-n-butylphthalate ( 10.0 UI 10.0 L nla I nla I nla nla nla 

nla I nla I nla di-n-octylphthalate 

dibenz(a,h)anthracene 

dibenzofuran 

nla 
- 

nla 

nla 

nla 

NOTES: 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

10.0 L 

10.0 L 

10.0 L 

nla ( nla nla 

nla I nla nla nla 

J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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16HP03 16HP04 

16HP03 16HP04 

1996 RI, Field 1996 RI, Field 

1011 5/96 1011 5/96 i uglL uglL 

16HP01 16HP01 

1996 RI, Field 1996 RI 

1011 5196 1011 5/96 

uglL uglL 

SAMPLE NUMBER: 

16HP01 16HP02 

1996 RI 1996 RI, Field 

uglL uglL 

1 1  LOCATION: I 16GW09 I 16GW10 

16GW09 

DATA SOURCE: 

SAMPLING DATE: 

16GW10 

1996 RI, Field I I 71 
nla 

nla 1 nla I nla I nla 

SEMIVOLATILES 

diethylphthalate 

dimethylphthalate 

nla I nla 

nla I nla I nla 1 nla 

I 

nla I nla 

uglL 

10.0 U 

10.0 U 

1 1  fluoranthene 1 10.0 UI 10.0 U 

uglL 

10.0 U 

10.0 U 

nla I nla I nla I nla nla I nla 

nla I nla I nla I nla fluorene nla I nla 

nla I nla I nla I nla hexachlorobenzene 1 10.0 UI 10.0 U 

10.0 U 

nla I nla 

1 .O J 

1 1  hexachlorobutadiene 1 10.0 UI 10.0 U nla I nla I nla I nla nla I nla 

1 1  hexachlorocyclopentadiene 1 10.0 UJI 10.0 UJ nla I nla I nla I nla nla I nla 

1 1  hexachloroethane 1 10.0 UI 10.0 U nla I nla I nla I nla nla I nla 

nla I nla I nla I nla nla I nla 

1 1  isophorone 1 10.0 UI 10.0 U nla I nla I nla I nla nla I nla 

nla I nla I nla I n/a naphthalene 

nitrobenzene 

pentachlorophenol 

nla 1 nla 

nla I nla I nla I n/a 

10.0 U 

10.0 U 

25.0 U 

nla I nla 

2.0 J 

10.0 U 

25.0 U 

nla 

uglL 

n/a I nla I nla I nla nla I nla 

11 phenanthrene 1 10.0 UI 10.0 U nla I n/a 1 nla I nla 

nla I nla I nla I nla 

pyrene 

VOLATILES 

1 ,1 ,1-trichloroethane 

1,1,2,2-tetrachloroethane 

1,1,2-trichloroethane 

1,l-dichloroethane 

1 , l  -dichloroethene 

11 .o 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

uglL 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

uglL 

n/a I nla 

nla 

uglL 

nla 

uglL 

0.0005 U 

nla 

nla 

0.40 U 

0.050 

4.0 

0.070 U 1 1  1,2-dichloroethene (total) 1 10.0 UI 10.0 U 

NOTES: 

nla 

uglL 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

14.0 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

uglL 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 

0.0005 L 

nla 

nla 

0.40 U 

0.0040 U 

0.70 U 

0.070 U 
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I/ SAMPLE NUMBER: 16GW09 16GW10 16HP01 16HP01-13 I/ LOCATION: 

1996 RI 1 1996 RI, Field I/ DATA SOURCE: 1 1996 RI 1 1996RI 1 1996 RI. Field I 1996 RI 1996 RI, Field I I 
1011 5/96 1011 5/96 

uglL uglL 

10.0 U nla 

10.0 UJ nla 

10.0 UJ nla 

10.0 U nla 

10.0 UJ nla 

10.0 U 0.20 U 

10.0 U nla 

10.0 U nla 

10.0 U nla 

10.0 U nla 

10.0 U 0.0003 L 

10.0 U nla 

10.0 U nla 

10.0 u 0.0020 L 

10.0 U nla 

10.0 U nla 

10.0 U nla 

10.0 U 1 .o U 

10.0 U 0.10 U 

(1 SAMPLING DATE: ( 11/07/96 1 11/07/96 1 10115196 1 10115196 

uglL 

nla 

nla 

nla 

nla 

nla 

44.0 

nla 

nla 

nla 

nla 

0.0003 U 

nla 

nla I nla 

VOLATILES 

1,2-dichloropropane 

2-butanone 

2-hexanone 

4-methyl-2-pentanone 

acetone 

benzene 

bromodichloromethane 

bromoforrn 

bromomethane 

carbon disulfide 

carbon tetrachloride 

chlorobenzene 

chioroethane 

nla I nla 

nla I n/a 

uglL 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 UJ 

40.0 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

nla I nla 

nla nla 

0.20 U (  28.0 

nla I nla 

uglL 

10.0 1 

10.0 U. 

10.0 U, 

10.0 1 

10.0 Us 

10.0 1 

10.0 1 

10.0 1 

10.0 1 

10.0 1 

10.0 1 

10.0 1 

10.0 1 

uglL 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

nla I nla 

I 

uglL 

nla 

nla 

nla 

nla 

nla 

0.20 U 

nla 

nla 

nla 

nla 

0.0003 

nla 

nla 

n/a I nla 

nla nla 

0.0003 UI 0.0003 L 

nla I nla 

nla nla 

0.060 UI 0.030 L 

nla ( nla 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

ethylbenzene 

rnethylene chloride 

nla I nla 

) I  styrene 1 10.0 UI 10.0 U/ nla ( 10.0 1 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla I nla 

11 tetrachloroethene 1 10.0 UI 10.0 UI  0.0008 u I 10.0 1 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

1 1  toluene 1 10.0 U I  10.0 UI 0.60 U I  10.0 1 

1 1  trans-1,3-dichloropropene 1 10.0 UI 10.0 UI nla 1 10.0 1 

0.0020 U 

n/a 

nla 

nla 

1 .O U 

0.10 U 

10.0 UI nla 

10.0 1 

10.0 1 

10.0 1 

10.0 1 

10.0 1 

10.0 1 

1 1  trichloroethene 1 10.0 UI 10.0 UI 0.0010 U I  10.0 1 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

vinyl chloride 

xylene (total) 

1 1107196 

uglL 

10.0 UJ 

1 1 IOi'l96 

uglL 

TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

16HP01 

16HP01 

1996 RI, Field 

1011 5196 

uglL 

nla 

2.0 U 

I 

uglL uglL 

16HP02 

16HP02 

1996 RI, Field 

1011 5196 

uglL 

nla 

16HP03 

16HP03 

1996 R1, Field 

1011 5/96 

uglL 

nla 

16HP04 

16HP04 

1996 RI, Field 

1011 5196 

uglL 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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1996 RI, Field 

nla 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

INORGANICS 

16HP05 16MW01 

1996 RI, Field 1995 RI 

1011 5/96 08122195 

uglL uglL 

1995 RI 1 1995 RI 1 1996 RI, Field 

08/09/95 07/22/95 1011 6/96 

7.0 3.3 nla 

1 1  aluminum 

11 antimony nla 1  2.7 U 

arsenic 

beryllium 

nla 3.3 U 

nla 1 133 16.0 518 nla 

0.11 U 0.11 U nla 

0.38 U 0.52 nla 

1700 17800 nla 

4.6 1.3 nla 

2.2 2.9 nla 

2.5 8.7 nla 

11 300 4740 J nla 

3.8 J 2.6 nla 

1440 2170 nla 

79.9 106 J nla 

0.054 0.012 nla 

3.2 0.75 U nla 

2460 3640 nla 

nla 1  0.44 

1 1  cadmium nla 1 0.41 

calcium 

cobalt 

nla 1  14200 

nla 1  34.0 

nla 1  2.6 

nla 1  5.1 

iron 11 lead 

1 1  magnesium 

11 manganese 

mercury 

nickel 

nla 1 0.084 J 

1 1  potassium 

11 selenium 4.4 U 4.4 U nla 

0.94 U 0.94 U nla 

4780 4580 nla 

3.6 UJ 3.6 U nla 

18.1 1.6 nla 

10.5 326 nla 

11 silver nla 1  0.94 U 

sodium 

thallium 

nla 

nla 

nla 

nla 

vanadium 1 I z i n c  
NOTES: 

J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



1995 RI 1 1996 RI. Field 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 
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uglL 

16HP05-DUP 

16HP05 

1996 RI, Field 

1011 5/96 

uglL uglL 

11 2-methylphenol 
I I I I I I 

nla 1 10.0 UI 10.0 U I  10.0 UI 10.0 UI 10.0 nla nla 

2-chloronaphthalene 

2-chlorophenol 

2-methylnaphthalene 

- - 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

16MW01 

16MW01 

1995 RI 

08122195 

uglL 

nla 

nla 

nla 

17GW01 

1 7GWO1 

1995 RI 

08/02/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

17GW03 

17GW03 

1995 RI 

07/27/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

17GW04 

17GW04 

1995 RI 

07/27/95 

uglL 

17GW05 

17GW05 

1995 RI 

08/09/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 
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/ I  SAMPLE NUMBER: 

/ I  LOCATION: 

1 1  DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

4-chloroaniline 

4-chlorophenyl-phenylether 

4-methylphenol 

4-nitroaniline 

4-nitrophenol 

N-nitroso-di-n-propylamine 

N-nitrosodiphenylamine (1) 

1 1  acenaphthene 

1 1  acenaphthylene 

anthracene 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

bis(2-chloroethoxy)methane 

bis(2-chloroethy1)ether 

bis(2-ethylhexy1)phthalate 

11 butylbenzylphthalate 

11 carbazole 

1 1  chrysene 

1 1  di-n-butylphthalate 

1 1  di-n-octylphthalate 

NOTES: 

16HP05 16MW01 17GW01 

1996 RI, Field 1995 RI 1995 RI 

1011 5/96 08122195 08/02/95 
I I I I I 

10.0 U 10.0 U 10.0 U nla nla nla 

10.0 U 10.0 U 10.0 U n/a nla nla 

10.0 U 10.0 u 10.0 U nla nla nla 

10.0 U 10.0 U 10.0 U nla nla nla 

10.0 U 10.0 U U nla nla nla 10.0 

10.0 U 10.0 U 10.0 U nla nla nla 

10.0 U 10.0 U 10.0 U nla nla nla 

10.0 U 10.0 U 10.0 U nla nla nla 

10.0 UJ 10.0 UI 10.0 UI nla I nla I nla 

10.0 U 10.0 U U nla nla nla 10.0 

10.0 U 10.0 U 10.0 U nla nla nla 

10.0 U 10.0 U U nla nla nla 10.0 

10.0 U 10.0 U U nla nla nla 10.0 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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26GW01 26GW02 

1996 RI, Field 1995 RI 

1011 6/96 07122195 

uglL uglL 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

1 1  dibenzofuran 

16HP05-DUP 

16HP05 

1996 Rl, Field 

1011 5/96 

uglL 

nla nla 

nla nla II 

17GW05 

17GW05 

1995 RI 

08/09/95 

uglL 

10.0 U 

1 1  diethylphthalate 

16MW01 

16MW01 

1995 RI 

08/22/95 

uglL 

10.0 U 

26GW01 

26GW01 

1995 RI 

07122195 

uglL 

nla 

nla 1 10.0 UI 10.0 U I  10.0 UI 10.0 UI 10.0 UI nla 

dimethylphthalate 

fluoranthene 

17GW01 

17GW01 

1995 RI 

08/02/95 

uglL 

10.0 U 

nla 1 10.0 UI 10.0 UI 10.0 UI 10.0 UI 10.0 UI nla 

1 1  fluorene 

1 7GW03 

17GW03 

1995 RI 

07127195 

uglL 

10.0 U 

nla 1 10.0 UI 10.0 UI 10.0 UI 10.0 UI 10.0 UI nla 

17GW04 

17GW04 

1995 RI 

07/27/95 

uglL 

10.0 U 

1 1  hexachlorobenzene nla 1 10.0 UI 10.0 UI 10.0 UI 10.0 UI 10.0 UI nla 

1 1  hexachlorobutadiene nla 1 10.0 U( 10.0 UI 10.0 UI 10.0 UI 10.0 UI nla 

1 1  hexachlorocyclopentadiene nla I 10.0 U/ 10.0 UJI 10.0 UI 10.0 UI 10.0 UI nla 

1 1  hexachloroethane nla 1 10.0 UI 10.0 UI 10.0 UI 10.0 UI 10.0 UI nla 

indeno(l,2,3-cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

pentachlorophenol 

phenanthrene 

nla 1 10.0 UI 10.0 UI 10.0 UI 10.0 UI 10.0 UI nla 

nla 1 10.0 UI 10.0 U I  10.0 UI 10.0 UI 10.0 U( nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

0.050 U 

nla 

nla 

38.0 U 

1 1  phenol -y1 
nla nla pyrene 

VOLATILES 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

1 .o U 

nla 

nla 

0.90 U 

1 1  1,2-dichloroethane 

NOTES: 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

10.0 U 

10.0 U 

25.0 UJ 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 UJ 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

10.0 C 

10.0 C 

10.0 C 

10.0 L 
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LOCATION: I 16HP05 I 16MWOl I 17GW03 I 17GW04 I 17GW05 I 26GW01 I 26GW01 1 26GW02 I 17Gw01 I I 
SAMPLE NUMBER: 

DATA SOURCE: )1996RI ,F ie ld  1 1995RI 1 1995RI 1 1995RI 1 1995RI 1 1995RI 1 1995RI ( 1996R1,Field 1 1995RI ( 1  

I I I I I 

toluene 2.0 UI 10.0 UI 10.0 U ]  10.0 UI 10.0 UI 10.0 UI 10.0 UI 0.60 UI 10.0 

16HP05-DUP 

I I I I I I I 

trans-1,3-dichloropropene nla 1 10.0 UI 10.0 U I  10.0 U/ 10.0 UI 10.0 UI 10.0 u / nla 1 10.0 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reoorted bv the laboratorv or as aualified based on blank contamination. 

16MW01 

UJ -- Non-detected result is considered estimateidue to exceedance of'technical quality control criteria 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

17GW01 17GW03 17GW04 17GW05 26GW01 26GW01 26GW02 
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11 SAMPLE NUMBER: 

1 1  LOCATION: I I /  DATA SOURCE: I 
SAMPLING DATE: 

VOLATILES 

trichloroethene 

11 vinyl chloride I 
xylene (total) 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

aldrin 

alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

dieldrin I 
endosulfan I I 
endosulfan II I 
endosulfan sulfate I 

1 1  endrin I 
11 endrin aldehyde I 
1 1  endrin ketone I 

heptachlor 

heptachlor epoxide I 
1 1  methoxychlor I 

16HP05 16MW01 17GW01 17GW03 17GW04 17GW05 

1996 RI, Field 1 1995RI 1 1995R 1 1995Rl 1 1995Rl 1 1995Rl 1995 RI 1 1996 RI, Field 1 1995 RI I I 
uglL 

I I I I I I I I 
nla nla 0.050 UI nla nla nla nla nla 

07122195 

uglL uglL uglL uglL 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

1011 6/96 

uglL 

nla nla 0.050 U nla nla nla nla nla nla 

nla nla 0.050 U nla nla nla nla nla nla 

07/22/95 

uglL uglL 

nla 

nla 

uglL 

nla 

nla 

0.050 U 

0.50 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

PESTICIDES 

toxaphene 

16HP05-DUP 

l6HPO5 

1996 RI, Field 

1011 5/96 

uglL 
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I I I I I I I 

uglL uglL uglL I uglL uglL uglL uglL uglL 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

I I I I I I 

nla 5.0 U nla nla nla nla n/a nla 
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26HP02 26HP02 

1996 RI 1996 RI, Field 

1 011 8/96 1011 7/96 

uglL uglL 

LOCATION: 26GW03 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 07122195 

VOLATILES uglL 

26GW05 26GW06 

1995 RI 1995 RI 

0811 5/95 0811 5/95 

uglL uglL 

26HP01 26HP01 

1011 6/96 1 011 7/96 

uglL uglL 

26HP02-16 

26HP02 

1996 RI, Field 

1011 7/96 

uglL 

10.0 U nla nla nla 10.0 U nla 

10.0 U 0.40 U 0.20 U 55.0 U 10.0 U 2.0 U 

10.0 U 0.20 0.0030 U 0.70 U 10.0 U 0.030 U 

10.0 U 0.70 U 0.20 U 60.0 U 10.0 U 2.0 u 
10.0 U 0.50 0.040 U 22.0 23.0 0.40 U 1 1  1,2-dichloroethene (total) 1 10.0 UI 10.0 UI 10.0 U 

10.0 UJI nla I nla I nla 1 10.0 UI nla 1 1  

1 )  acetone I 11.0 UJI 32.0 UJI 10.0 UJ 

1 1  benzene 1 10.0 UI 10.0 U( 10.0 U 

1 1  bromodichloromethane 1 10.0 UI 10.0 UI 10.0 U 
1 1  bromoform 1 10.0 UI 10.0 UI 10.0 U 

11 bromomethane 1 10.0 UI 10.0 UI 10.0 U 

1 1  carbon disulfide 1 10.0 UI 10.0 UJI 10.0 U 10.0 U 

10.0 U 

10.0 U 

10.0 U 

1 .O J 

10.0 U 

10.0 U 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

carbon tetrachloride 

chlorobenzene 

chloroethane 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

nla 

0.0020 

nla 

n/a 

0.030 U 

nla 

n/a 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

0.0020 

nla 

n/a 

0.0040 U 

nla 

nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

0.040 U 

nla 

nla 

0.40 U 

nla 

n/a 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

46.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

0.0010 U 

nla 

nla 

0.10 U 

nla 

nla 
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1 1  LOCATION: I 26GW03 I 26GW04 I 26GW05 1 26GW06 I 26HP01 I 26HP01 I 26HP02 I 26HP02 I 26HP02 11 
SAMPLE NUMBER: 

I /  DATA SOURCE: 1 1995RI 1 1995RI 1 1995RI 1 1995RI 11996RI.Field I 1 9 9 6 R I F i e l d  11996RI.Field 1 1996.1 11996RI.Field 11 

26GW03 

I I 

styrene 1 10.0 UI 10.0 UI 10.0 UI 10.0 u I nla nla nla 1 10.0 UI nla 11 

SAMPLING DATE: 

VOLATILES 

dibromochloromethane 

ethylbenzene 

methylene chloride 

26GW04 

07/22/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

tetrachloroethene 

toluene 

26GW06 26GW05 

1 1  trans-l,3-dichloropropene 
I I I I I I I I I 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

07123195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

1 10.0 UI 10.0 UI 10.0 UI 10.0 UI nla 

trichloroethene 

vinyl chloride 

xylene (total) 

26HP01-23 

0811 5/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

10.0 U 

10.0 U 

10.0 U 

26HP01-79 

nla 1 10.0 u I 

0811 5/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

26HP02-24 26HP02-16 

1011 6/96 

uglL 

nla 

1 .O U 

0.10 U 

1 .O J 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

26HP02-16-DUP 

1011 7/96 

uglL 

nla 

040  U 

0.050 U 

0.40 

0.60 U 

1 .O J 

10.0 U 

10.0 U 

1011 7/96 

uglL 

nla 

0.90 U 

12.0 U 

1 .O 

0.90 U 

2.0 

nla 

2.0 U 

1011 8/96 

uglL 

10.0 U 

10.0 U 

10.0 U 

0.60 

0.60 U 

0.20 

nla 

0.50 U 

1011 7/96 

uglL 

nla 

0.90 U 

0.50 U 

10.0 U 

10.0 U 

12.0 

nla 

1 .O U 

0.60 U 

78.0 

10.0 UJ 

10.0 U 

1 .O 

nla 

1 .o U 
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26HP02-68 

26HP02 

1996 RI, Field 

1011 7/96 

uglL 

26HP03-10 

26HP03 

1996 RI, Field 

1011 7/96 

uglL 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

( VOLATILES 

1996 RI, Field 1996 RI 

1011 7/96 1011 8/96 

1996 RI. Field 1 1996 RI II 

10.0 UI nla 

10.0 U nla 10.0 U 

10.0 u 1 2.0 u1 10.0 L 

nla 10.0 U 

2.0 ul 10.0 U 

( 1  1,2-dichloroethene (total) 

10.0 U nla 

10.0 u I nla 

nla 10.0 

n/a 1 10.0 

10.0 UJI nla 

10.0 UI n/a 

1 )  acetone 

benzene 

bromodichloromethane 

bromoform 

bromomethane 

carbon disulfide 

carbon tetrachloride 

10.0 U 0.20 L 

10.0 U nla 

10.0 U nla 

10.0 U 

16.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

0.20 U 10.0 U 

nla 10.0 U 

nla 10.0 U 

nla 

nla 

0.0007 L 

nla 

nla 

0.0080 L 

nla 

nla 

nla 

nla 10.0 U 

nla 10.0 U 

nla 

nla 

0.0010 U 

nla 

nla 

0.020 U 

nla 

nla 

nla 

I( chlorobenzene 

nla 

nla 

0.0010 U 

nla 

nla 

0.030 U 

nla 

nla 

nla 

10.0 U 

13.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

5.0 J 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

( 1  chloroethane 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

11 chloroform 

nla 

nla 

0.0010 U 

nla 

nla 

0.020 U 

nla 

nla 

nla 

chloromethane 

cis-1,3-dichloropropene 

10.0 U 

22.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 1 1  dibromochloromethane 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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1 1  LOCATION: I 26HP02 I 26HP02 I 26HP02 I 26HP03 I 26HP03 

SAMPLE NUMBER: 

1 1  DATA SOURCE: , 1 1996RI 11996R1,Field 1 1996RI / 1996RI.Field 1 1996RI 

1 1  SAMPLING DATE: 1 1011 8196 1 10117196 1 10118196 1 10117196 1 10118196 

26HP02-24-DUP 26HP02-68 

VOLATILES 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

1996 RI, Field 

26HP02-68-DUP 

uglL 

10.0 U 

10.0 U 

toluene 

trans-1,3-dichloropropene 

trichloroethene 

vinyl chloride 

xylene (total) 

1011 7/96 

uglL 

0.90 1 

nla 

0.060 C 

0.60 C 

26HP03-10 

uglL 

0.60 U 

0.20 U 
I 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

nla 

0.060 F 

26HP03-10-DUP 

10.0 U 

10.0 U 

10.0 U 

nla 

uglL 

10.0 U 

10.0 U 

nla 

0.40 U 

nla 

0.30 

nla 

0.70 U 

26HP03-24-DUP 

26HP03 

1996 RI 

1011 8196 

uglL 

nla 

0.60 10.0 UI 0.20 U 

DRAFT 
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uglL 

16.0 

0.50 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

1996 RI. Field 1 1996 R1 

uglL 

10.0 U 

10.0 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

0.60 U 

nla 

26.0 

nla 

14.0 U 

10.0 U 

10.0 U 

17.0 

10.0 UJ 

10.0 U 
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SAMPLE NUMBER: 

26HP04 26HP04 

10122196 10122196 

uglL uglL 

26HP04-69 

26HP04 

1996 RI, Field 

10124196 

uglL 

26HP05-15 

26HP05 

1996 RI, Field 

10122196 

uglL 

I /  LOCATION: 

1996 RI. Field I 1996 RI 1 1996 RI. Field I /  DATA SOURCE: 

10122196 

uglL 

0.080 U 

SAMPLING DATE: 

VOLATILES 

1 , l  ,1-trichloroethane 

1,1,2,2-tetrachloroethane 

1 ,l,2-trichloroethane 

1,l-dichloroethane 

1 , l  -dichloroethene 

1,2-dichloroethane 

1,2-dichloroethene (total) 

1,2-dichloropropane 

10122196 

uglL 

10.0 U 

10122196 

uglL 

0.020 U 

nla I nla nla 

10122196 

uglL 

10.0 U 

nla 1 10.0 UI nla 

10123196 

uglL 

0.0020 L 

nla 

0.50 U 

0.0080 U 

0.90 U 

0.10 U 

nla 

49.0 I 

0.80 

95.0 I 

46.0 

nla I nla nla 10.0 U nla 

nla 

nla 

nla 

nla 

0.60 U 

nla I nla 10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

nla 

nla I nla 

nla 

nla 

nla 

nla 

nla 1 nla 

10.0 U 

10.0 U 

10.0 U nla 

nla 

nla 

nla 

nla 

0.20 U 

nla nla 

0.60 I 

nla 

0.60 UI 0.60 U benzene 

bromodichloromethane 

nla 

nla I nla nla 

0.60 UI 10.0 UI 0.10 U 

10.0 UJ 

nla 

nla 

1 1  bromoform nla I nla nla nla nla 1 10.0 UI nla 

bromomethane 

carbon disulfide 

nla I nla nla nla 

nla nla nla 10.0 U nla 

0.010 ul 10.0 u I 0.0010 U 

nla 

1 1  carbon tetrachloride 0.0010 UI 0.020 U 

0.080 10.0 0.0080 

nla 10.0 nla 

nla 10.0 nla 

1 1  chlorobenzene nla I nla nla nla 

1 1  chloroethane nla I nla nla nla 

chloroform 

cis-1,3-dichloropropene 

nla nla 

nla 

nla 10.0 

n/a 1 10.0 nla 

n/a j l o o  uII 1 1  dibromochloromethane nla nla 1 10.0 UI nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



/ I  SAMPLE NUMBER: 

1 1  LOCATION: 

1 1  DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

trichloroethene 

xylene (total) 
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10122196 10122196 10124196 10122196 

uglL uglL uglL uglL 

1 .O U 1 .O U 0.30 U 1 .O U 

0.30 U 8.0 U 0.20 U 16.0 U 

nla nla nla nla 

0.20 U 0.060 U 0.10 U 0.10 U 

1 .o U 1 .o U 0.20 U 1 .o U 

nla nla nla nla 

430 1 720 0.040 u I 170 

nla nla nla nla 

2.0 U 2.0 U 0.50 U 2.0 U 

1996 RI, Field 1 1996 RI 

10122196 10122196 

uglL uglL 

1 .o U 10.0 C 

3.0 U 10.0 C 

nla 10.0 C 

0.020 U 10.0 C 

1 .o U 10.0 C 

nla 10.0 L 

5.0 10.0 L 

26HP05-68 

26HP05 

1996 RI, Field 

10123196 

uglL 

0.30 U 

0.30 U 

nla 

0.20 U 

0.20 U 

nla 

nla 

0.50 U 

1996 RI. Field 1 1996 R1 

10122196 10122196 

uglL uglL 

1 .o U 10.0 1 

16.0 U 10.0 1 

nla ( 10.0 1 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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26HP07-25 

26HP07 

1996 RI, Field 

10122196 

uglL 

26HP07-50 

26HP07 

1996 RI, Field 

10122196 

I SAMPLE NUMBER: 

1 1  LOCATION: 

1996 RI, Field 

10122196 

uglL 

0.020 U 

10.0 U 

11 DATA SOURCE: 1996 RI, Field I 1996 RI. Field I I 
SAMPLING DATE: 

VOLATILES 

1, l  ,1-trichloroethane 

I ,1-dichloroethane 

I ,1-dichloroethene 

1,2-dichloroethane 

1,2-dichloroethene (total) 

uglL uglL uglL uglL 

0.0003 U 0.20 U 0.10 U 0.0008 1 

1 .O U 25.0 U 25.0 U 0.50 1 

10123196 

uglL 

0.90 U 

25.0 U 

0.70 

48.0 U 

45.0 

0.60 U 

0.020 U 

0.20 U 

1 .o U 

8.0 U 

0.60 

1 .o u 
160 

uglL 

10123196 

uglL 

0.60 U 

50.0 U 

2.0 

98.0 U 

35.0 

0.30 U 

0.050 U 

0.40 U 

0.60 U 

16.0 U 

0.10 U 

0.50 U 

120 

benzene 

carbon tetrachloride 

1 1  chloroform 
ethylbenzene 

tetrachloroethene 

toluene 

trichloroethene 

1 1  xylene (total) 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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I SAMPLE NUMBER: 

1 1  LOCATION: 

/ I  DATA SOURCE: 

1 1  SAMPLING DATE: 

- 

1 , l  -dichloroethane 

1 , l  -dichloroethene 

1,2-dichloroethane 

1,2-dichloroethene (total) 

benzene 

carbon tetrachloride 

chloroform 

ethylbenzene 

methylene chloride 

tetrachloroethene 

toluene 

trichloroethene 

xylene (total) 

1996 RI, Field I 1996 RI. Field I 1996 RI, Field 

10123196 10123196 10123196 

uglL uglL uglL 

DRAFT 
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1996 Rl. Field 1 1996 Rl. Field I 1996 RI, Field 

26HP13-14 

26HPl3 

1996 RI, Field 

uglL 

0.050 U 

10.0 U 

0.20 

20.0 U 

7.0 

0.10 U 

0.010 U 

0.10 U 

0.30 U 

3.0 U 

5.0 

2.0 U 

47.0 

0.50 U 

10123196 

uglL 

0.090 U 

1 .o U 

0.10 

2.0 U 

26.0 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

10124196 

uglL 

0.0008 U 

0.50 U 

0.060 

0.90 U 

0.10 

10124196 

uglL 

0.0008 U 

0.50 U 

0.0080 U 

0.90 U 

0.10 U 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

1,2-dichloroethane 

1,2-dichloroethene (total) 

1,2-dichloropropane 

2-butanone 

2-hexanone 

4-methyl-2-pentanone 

acetone 

benzene 

bromodichloromethane 

bromoform 

bromomethane 

carbon disulfide 

carbon tetrachloride 

chlorobenzene 

chloroethane 

chloroform 

chloromethane 

dibromochloromethane 

NOTES: 
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1996 RI 1 1996 RI ( 1996 RI. Field 1 1996 RI. Field 1 1996 RI. Field 1 1996 RI. Field 1 1996 RI. Field I 1996 RI. Field 1 1996 RI. Field 

10123196 

uglL 

10123196 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

22.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

50.0 U 

0.80 U 

98.0 U 

12.0 U 

nla 

n/a 

nla 

nla 

nla 

11.0 U 

nla 

nla 

nla 

nla 

0.050 U 

nla 

I 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

22.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 
I 

10.0 U 

10.0 U 

10.0 U 

10123196 

uglL 

nla 

0.40 U 

10.0 U 

10.0 U 

nla 

nla 

1 .O U 

0.020 U 

2.0 U 

0.20 U 

nla 

nla 

nla 

nla 

nla 

10.0 U 

nla 

nla 

nla 

nla 

0.0010 U 

nla 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10123196 

uglL 

nla 

0.10 U 

nla 

nla 

0.50 U 

0.0080 U 

0.90 U 

0.10 U 

nla 

nla 

nla 

nla 

nla 

0.060 U 

nla 

nla 

nla 

nla 

0.0005 U 

nla 

10124196 

uglL 

nla 

0.0040 U 

nla 

nla 

nla 

nla 

nla 

16.0 U 

0.20 U 

29.0 U 

4.0 U 

nla 

nla 

nla 

nla 

nla 

0.30 U 

nla 

nla 

nla 

nla 

0.020 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

10124196 

uglL 

nla 

0.10 U 

nla 

nla 

1 .O U 

0.020 U 

2.0 U 

0.20 U 

nla 

nla 

nla 

nla 

nla 

2.0 U 

nla 

nla 

nla 

nla 

0.0010 U 

nla 

nla 

nla 

nla 

10124196 

uglL 

nla 

0.20 U 

nla 

nla 

U 10.0 

0.50 

U 17.0 

2.0 U 

nla 

nla 

nla 

nla 

nla 

U 7.0 

nla 

nla 

nla 

nla 

0.010 U 

nla 

nla 

nla 

nla 

10124196 

uglL 

nla 

nla 

1 .O L 

0.30 

2.0 L 

0.20 L 

nla 

nla 

nla 

nla 

nla 

4.0 U 

nla 

nla 

nla 

nla 

0.0010 U 

nla 

n/a 

0.080 U 

10124196 

uglL 

nla 

0.0080 U 

nla 

nla 

nla 

nla 

nla 

nla 
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I( SAMPLE NUMBER: I 26HP13-14-DU2 I 26HP13-14-DUP I 26HP13-22 1 26HP13-22-DUP 

I /  LOCATION: I 26HP13 I 26HP13 I 26HP13 I 26HP13 

11 DATA SOURCE: 1 1996 RI 1 1996 Rl I 1996 RI, Field I 1996 RI, Field 

11 SAMPLING DATE: 1 10123196 1 10123196 1 10123196 1 10123196 

VOLATILES 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

toluene 

trans-1,3-dichloropropene 1 10.0 U 

1996 Rl, Field ( 1996 Rl. Field I 1996 R I  Field I 1996 RI, Field I 1996 RI. Field I I 

vinyl chloride 

xylene (total) 

I 

10.0 U 

uglL 

4.0 

16.0 U 

nla 

2.0 

9.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

trichloroethene 1 58.0 1 59.0 

10.0 U 

10.0 U 

uglL 

4.0 

0.30 L 

nla 

3.0 

9.0 L 

I 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

0.20 U 

nla 

nla 

0.20 u I 0.60 

uglL 

0.30 U 

uglL 

nla nla 

10.0 U 

10.0 U 

NOTES: 
J - Value is considered estimated due to exceedance of technical aualitv control criteria or because result is less than the Contract Rewired Quantitation Limit (CRQL) 

uglL 

5.0 U 

nla 

nla 

0.20 U 

U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 

uglL 

0.30 U 0.10 UI 0.70 U 

0.030 UI 0.060 UI 0.50 0.040 UI 0.10 U 11 nla 

nla 

0.50 U 

UJ -- Non-detected result is considered estimated-due to exceedance oftechnical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

uglL 

0.30 U 

2.0 

nla 

nla 

0.50 U 

nla 

1 .O U 

nla 

3.0 U 

nla 

nla 

nla 

0.50 U 

4.0 

nla 

nla 

0.50 U 

nla 

0.50 U 
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11 SAMPLE NUMBER: I 26HPl6-15 1 26HP16-23 I 26HP16-71 I 26HP17-15 

I/ LOCATION: 

11 DATA SOURCE: I 1996 RI, Field I 1996 RI, Field I 1996 RI. Field I 1996 RI. Field 

1) SAMPLING DATE: 1 10124196 1 10124196 1 10124196 1 10124196 

VOLATILES 

1 ,1 ,1-trichloroethane 

1, l  -dichloroethane 

I ,I-dichloroethene 

1,2-dichloroethane 

1 -2-dichloroethene (total) 

benzene 

carbon tetrachloride 

1996 RI, Field 

chloroform 

ethylbenzene 

methylene chloride 

tetrachloroethene 

toluene 

trichloroethene 

xylene (total) 

10124196 

uglL 

0.080 L 
49.0 U 

2.0 

87.0 U 

220 

0.20 U 

0.050 U 

ug/L 

1 .O U 

1 .O U 

0.60 

2.0 U 

57.0 

2.0 U 

0.0010 U 
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0.30 U 

0.30 U 

8.0 

0.30 

2.0 U 

89.0 

0.50 U 

1996 RI, Field ( 1996 RI, Field I 1996 RI, Field I 1996 RI, Field 

uglL 

0.60 U 

10.0 U 

4.0 

17.0 U 

270 

0.20 U 

0.010 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 

0.080 U 

5.0 

3.0 U 

0.30 

0.20 U 

630 

0.60 U 

UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical aualitv control criteria. 

uglL 

0.0008 U 

0.50 U 

0.020 

0.90 U 

0.20 

0.060 U 

0.0005 U 

. . 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

uglL 

0.60 L 

49.0 L 

0.80 1 

87.0 L 

23.0 

1 .O L 

0.050 L 

0.0040 U 

1 .O U 

0.20 U 

0.070 U 

0.50 U 

7.0 

0.20 U 

0.40 L 

0.30 L 

16.0 L 

0.40 

0.20 L 

52.0 

0.50 L 
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SAMPLE NUMBER: 

LOCATION: 

26HP20-15 

26HP20 

1996 RI, Field 

10125196 

uglL 

0.30 L 

26HP21-24 

26HP21 

1996 RI, Field 

10125196 

uglL 

0.30 U 

1 )  DATA SOURCE: 1 1996 RI. Field 1996 RI, Field I 1996 RI, Field 1996 RI, Field 1 1996 RI. Field 1 1996 RI. Field 1 1996 RI I I 
1 1  SAMPLING DATE: 1 10124196 10125196 1 0125196 10125196 10125196 

uglL uglL uglL uglL 

0.30 U 3.0 U 0.10 U 10.0 U 

VOLATILES uglL 

1 ,1 ,1-trichloroethane 3.0 L 

1) 1,1,2,2-tetrachloroethane I nla nla nla I nla nla 

1,1,2-trichloroethane 

1 , l  -dichloroethene 

1,2-dichloroethene (total) 600 

nla 

94.0 b 

2.0 L 

130 L 

nla 

94.0 U 

22.0 U 

130 U 

11 1,2-dichloropropane 1 nla nla nla I nla nla 

( 1  2-butanone I nla nla 

11 2-hexanone I nla nla nla I nla nla 

11 4-methyl-2-pentanone I nla nla nla I nla nla 

nla acetone nla 

benzene 0.30 C 

brornodichloromethane nla 

nla I nla 

bromoform 

bromomethane 

carbon disulfide 

carbon tetrachloride 

nla 

nla 

nla 

nla 

0.090 C 

nla I nla nla 

nla nla ] nla nla 

nla I nla 

nla 

nla 

nla 

0.050 U 

nla 

nla 

0.50 U 

nla 

nla nla 

nla 

0.20 L 

nla 

nla 

1 .o L 

nla 

nla 

nla 

0.20 U 

nla 

nla 

1 .O U 

nla 

0.30 0.50 

nla nla 

nla 

0.20 U 

nla 

nla 

1 .o U 

nla 

nla 

nla 

nla 

0.080 U 

nla 

nla 

0.70 U 

nla 

1 1  chlorobenzene 1 nla 

10.0 U 

10.0 UJ 

10.0 J 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 11 chloromethane I nla 

chloroethane 

nla 

nla 

11 cis-1,3dichloropropene I nla nla 

chloroform 

nla I nla 

0.80 C 

11 dibromochloromethane I nla 

nla 

nla nla I nla 

nla 

nla nla 

NOTES: 

nla 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

10.0 

nla nla 1 10.0 



TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

toluene 
- 

trans-1,3-dichloropropene 

trichloroethene 

vinyl chloride 

xylene (total) 

1996 RI. Field 1 1996 RI. Field 

10124196 10125196 

uglL uglL 

0.70 U 2.0 I 

32.0 U 50.0 I 

nla nla 

2.0 0.30 L 

0.50 U 1 .O C 

nla nla 

1800 0.90 

nla nla 

1 .o u 2.0 C 

NWS EARLE, COLTS NECK, NEW JERSEY 

1996 RI, Field 

10125196 

uglL 

2.0 U 

10.0 U 

nla 

0.30 

1 .o U 

nla 

60.0 

nla 

2.0 U 

1996 RI, Field 1 1996 RI, Field 

nla nla 

nla nla 

2.0 1 960 
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1996 RI. Field 1 1996 RI. Field I 1996 RI, Field 1 1996 R1 

nla 

0.20 U 

1 .o U 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

110 

nla 

2.0 u 

nla 

5.0 

1 .o U 

nla 

4800 

nla 

2.0 U 

nla 

4.0 

1 .o u 

10.0 L 

10.0 U 

10.0 U 

nla 

0.20 U 

nla 

2.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 
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1 1  SAMPLE NUMBER: 26HP23-23 26HP23-23-DUP 

26HP25 26HP25 

1996 RI, Field 1996 RI 

10125196 10/25/96 

26HP24-15 26HP24-23 

26HP24 26HP24 

1996 RI, Field 1996 RI, Field 

10125196 10/25/96 1 / I  LOCATION: 

(1 DATA SOURCE: I 1996 RI, Field ( 1996 RI 1996 RI, Field 1996 RI, Field I 1996 RI, Field 

I/ SAMPLING DATE: 10125196 

uglL 

0.10 U 

VOLATILES uglL uglL 

1 , I  ,1-trichloroethane 0.70 U 10.0 U 

1 , I  ,2,2-tetrachloroethane nla 10.0 II 

1,1,2-trichloroethane nla 10.0 I. 

1,l-dichloroethane 24.0 U 10.0 U 

1,l-dichloroethene 0.40 U 10.0 U 

1,2-dichloroethane 33.0 U 10.0 U 

nla 1 nla nla nla 1 10.0 L nla 1 nla 

nla 

47.0 U 

0.90 U 

65.0 C1 

19.0 L 

nla I nla 

1 )  1,2-dichloroethene (total) ( 9.0 U I  10.0 L 
nla I nla nla nla 1 10.0 L nla I nla 

nla I nla nla nla 1 10.0 L 

nla ( nla nla nla 1 10.0 b nla ( nla 

nla 1 nla nla nla I nla 

1 1  acetone I nla 1 10.0 L nla nla 

2.0 u I 2.0 L 

nla nla 10.0 L 

2.0 uI 10.0 L 

nla nla 

2.0 u( 2.0 L )I benzene 1 2.0 UI 10.0 L 

1 1  bromodichloromethane I nla 1 10.0 U nla I nla nla nla ( 10.0 L nla ( nla 

11 bromoform I nla 1 10.0 L nla I nla nla nla 1 10.0 L 

bromomethane nla 10.0 U. 

carbon disulfide nla 9.0 

carbon tetrachloride 0.40 U 10.0 U 

chlorobenzene nla 10.0 L 

chloroethane nla 10.0 L 

chloroform 0.30 U 10.0 U 

nla 1 nla nla I nla 

nla nla I nla 

nla 

nla 

0.70 U 0.70 10.0 

10.0 

nla 10.0 

nla I nla 

nla nla 1 1  chloromethane 1 nla 1 10.0 U nla 1 nla nla 

nla nla I nla 

11 dibromochloromethane I nla 1 10.0 L nla I nla nla nla 1 10.0 L nla I nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

toluene 

trichloroethene 

vinyl chloride 

xylene (total) 

1996 RI. Field 1 1996 RI 

TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

10125196 

uglL 

2.0 U 

12.0 u 
nla 

0.080 U 

1 .o U 

nla 

0.10 u 
nla 

2.0 U 
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10125196 

uglL 

10.0 I 

10.0 I 

10.0 I 

10.0 I 

10.0 I 

10.0 I 

10.0 1 

10.0 I 

10.0 I 

1996 RI, Field 1 1996 Rl. Field 

nla nla 

10125196 

uglL 

10125196 

uglL 

1996 RI, Field 

56.0 

1 .o U 

nla 

0.20 U 

nla 

2.0 U 

10125196 

uglL 

0.30 L 

1 .o L 

nla 

10.0 

nla 

2.0 U 

nla 

1 .o 

1 .o U 

nla 

0.20 U 

nla 

2.0 U 

1996 RI, Field I 1996 RI ( 1996 RI. Field 1 1996 RI. Fie4 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

10125196 

uglL 

2.0 U 

24.0 U 

nla 

0.20 U 

1 .o u 

10125196 

uglL 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10125196 

uglL 

2.0 U 

16.0 U 

nla 

0.60 

1 .o u 

10125196 

uglL 

2.0 U 

16.0 U 

nla 

0.10 U 

1 .o U 
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BGGW02 BGGWO3 

1995 RI 1995 RI 

08/23/95 08108195 

uglL uglL 

LOCATION: 26HP27 

DATA SOURCE: 1996 RI, Field 

SAMPLING DATE: 10125196 

INORGANICS uglL 

aluminum nla 

antimony nla 

26HP27 26HP28 

1996 RI 1996 RI, Field 

10125196 10125196 

BGGWO1 BGGWOI 

1995 RI 1995 RI 

uglL uglL 
I 

uglL uglL 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

II arsenic I nla 

11 barium 1 nla 

beryllium nla 

cadmium nla 

calcium nla 

1 1  chromium, total I nla 

1 1  cobalt I nla 

1 1  cyanide I nla 

1 1  iron I nla nla I nla 

nla 11 E:inesium nla 

nla I nla 

nla / nla 

1 1  manganese I nla nla I nla 

1 1  mercury I nla nla nla 

nla nla 1 1  nickel I nla 

1 1  potassium I nla nla I nla 

I( selenium I nla nla 1 nla 

thallium 

vanadium 

zinc nla 

nla I nla 

nla I nla 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 26HP27-24 

LOCATION: 26HP27 

DATA SOURCE: 1996 RI, Field 

SEMIVOLATILES uglL 

26HP27-24-DUP 

26HP27 

1996 RI 

1 0125196 

uglL 

26H P28-24 

26HP28 BGGWOl BGGWOI BGGWOZ 

1996 RI, Field 1995 RI 1995 RI 1995 RI 

uglL uglL uglL uglL 

BGGW03 BGGW04 

BGGWO3 BGGWO4 

1995 RI 1995 RI 

uglL uglL 

I I I I I 

4-chloro-3-methylphenol nla nla nla 1 10.0 UI 10.0 UI 10.0 UI 10.0 u I I I UI 10.0 

3,3'-dichlorobenzidine 

3-nitroaniline 

4,6-dinitro-2-methylphenol 

4-bromophenyl-phenylether 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

10.0 U 

25.0 U 

25.0 UJ 

10.0 U 

10.0 U 

25.0 U 

25.0 UJ 

10.0 UJ 

10.0 U 

25.0 U 

25.0 U 

10.0 U 

10.0 U 

U 25.0 

U 25.0 

10.0 U 

10.0 U 

25.0 U 

25.0 U 

10.0 U 
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SAMPLE NUMBER: BGGWOl 26HP27-24 

26HP27 

1996 RI, Field 

10125196 

uglL 

26HP27 26HP28 

1996 RI 1996 RI, Field 

uglL ugIL 

BGGWO1-DUP 

LOCATION: 

DATA SOURCE: 

BGGWOl I BGGWOl I BGGWO2 I BGGW03 I BGGWO4 I - - -  II 
BGGWO2 

SAMPLING DATE: 

SEMIVOLATILES 

4-chloroaniline 

4-chlorophenyl-phenylether 

4-methylphenol 

4-nitroaniline 

BGGW03 

nla I nla I nla 

08123195 

uglL 

10.0 u 
10.0 U 

10.0 U 

25.0 U 

nla I nla I nla 

BGGW04 

nla I nla ( nla 

- - -  

08123195 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 U nla I nla I nla 

nla I nla I nla 

08123195 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

nla I nla I nla 

nla I nla 1 nla 

08/08/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 UJ 

1 1  acenaphthene 

08109195 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

n/a I nla I nla 

I/ acenaphthylene nla I nla I nla 

1) anthracene nla 1 nla I nla 

n/a I nla 1 nla 

nla I nla I nla 

nla I nla I nla 

nla ( nla ( nla 

;;; ;n nla 

nla nla 

nla nla nla 

nla nla 

nla nla nla 

1 1  carbazole nla I nla I nla 

chrysene 

di-n-butylphthalate 

nla I nla I nla 

nla I nla I nla 

11 di-n-octylphthalate nla I nla I nla 

nla 1 nla 1 nla 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 
DRAFT 

SAMPLE NUMBER: 

1 1  LOCATION: 

1 1  DATA SOURCE: 

1 1  SAMPLING DATE: 

dibenzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

fluorene 

hexachlorobenzene 

1 1  hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3-cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

11 pentachlorophenol 

phenol 

VOLATILES 

1 ,1 ,1-trichloroethane 

1,1,2,2-tetrachloroethane 

1,1,2-trichloroethane 

1,l-dichloroethane 

1,l-dichloroethene 

1,2dichloroethane 

NOTES: 

1996 RI. Field 1 1996 RI 

10125196 

uglL 

nla 

nla I nla 

10125196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla 

31 .o 10.0 

Page 69 of 72 
NWS EARLE, COLTS NECK, NEW JERSEY 

26HP28-24 I BGGWOI I BGGWOI-DUP I BGGW02 I BGGWO3 I BGGW04 I - - - 
26HP28 1 BGGWOl I BGGWOI I BGGWO2 I BGGWO3 I BGGW04 I - - -  11 

10125196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

uglL 

0.090 U 

nla 

nla 

31 .O U 

0.60 U 

08123195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

08/23/95 

uglL 

10.0 u 
10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 UJ 

10.0 UJ 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

08/23/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10 .0 .  U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

08/08/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

U 10.0 

U 10.0 

U 10.0 

10.0 u 
25.0 U 

10.0 U 

10.0 U 

10.0 U 

08109195 

uglL 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 UJ 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 

I 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 



TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 70 of 72 

1 1  SAMPLE NUMBER: 

I /  LOCATION: 

1 1  DATA SOURCE: 

1 1  SAMPLING DATE: 

1,2-dichloroethene (total) 

1,2-dichloropropane 

2-butanone 

2-hexanone 

4-methyl-2-pentanone 

acetone 

benzene 

bromodichloromethane 

1 1  brornoform 

bromomethane 

carbon tetrachloride 

1 1  chlorobenzene 

chloroethane 

chloroform 

)I chloromethane 

1 1  dibromochloromethane 

1 1  ethylbenzene 

1 1  methylene chloride 

styrene 

tetrachloroethene 

toluene 

trans-1,3-dichloropropene 

NOTES: 

1 996 RI. Field 1 1996 RI 

10125196 

uglL 

12.0 u 
nla 

nla 

nla 

nla 

nla 

2.0 U 

nla 

nla 

nla 

nla 

26HP28 I BGGWOl I BGGWOl I BGGWO2 I BGGW03 / BGGW04 I - -  II 
26HP28-24 

10125196 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

1996 RI, Field 1 1995 RI 1 1995 RI 1 1995Rl 1 1995R1 1 1995 RI / 

BGGWOl 

10125196 

uglL 

12.0 u 
nla 

nla 

nla 

nla 

nla 

2.0 U 

nla 

nla 

nla 

nla 

0.050 U 

BGGWO1 -DUP 

nla 

nla 

0.50 U 

08123195 

uglL 

10.0 U 

10.0 U 

10.0 UJ 

10.0 UJ 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

nla 

nla 

nla 

2.0 U 

16.0 U 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

BGGW02 

10.0 U 

10.0 U 

10.0 U 

nla 

1 .o 

1 .o U 

nla 

08/23/95 

uglL 

10.0 U 

10.0 u 
10.0 UJ 

10.0 UJ 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

BGGW03 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

08/23/95 

uglL 

10.0 U 

10.0 U 

10.0 UJ 

10.0 UJ 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

BGGW04 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

- - - 

08108195 

uglL 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

08109195 

uglL 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

U 10.0 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 



TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 
DRAFT 

Page 71 of 72 
NWS EARLE, COLTS NECK, NEW JERSEY 

26H P28-24 I BGGWOI I BGGWO1-DUP I BGGWO2 1 BGGW03 I BGGW04 I - - -  SAMPLE NUMBER: 26HP27-24 

266HP28 I BGGWOl I BGGWOl I BGGW02 I BGGWO3 I BGGW04 I - - -  11 1 1  LOCATION: 

1 1  DATA SOURCE: 1 1996 RI. Field 

SAMPLING DATE: 10125196 

VOLATILES uglL 

trichloroethene 0.20 L 

vinyl chloride nla 

xylene (total) 2.0 L 

PESTICIDES uglL 

4,4'-DDD nla 

4,4'-DDE nla 

4,4'-DDT nla 

Aroclor-1 01 6 nla 

Aroclor-1221 nla 

Aroclor-1232 nla 

Aroclor-1242 nla 

Aroclor-1248 nla 

Aroclor-1254 nla 

Aroclor-1260 nla 

nla 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 

2.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 

uglL uglL uglL uglL uglL uglL 

nla 0.10 U 0.0007 R 0.10 U 0.10 U 0.10 U 

nla 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 

nla 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 

nla 

nla 

nla 1 .O U 1 .O U 1 .O U 1 .O U 1 .O U 

nla 2.0 U U 2.0 2.0 U 2.0 U 2.0 U 

nla 1 .O U 1 .O U 1 .O U 1 .O U 1 .O U 

nla 1 .O U 1 .O U 1 .O U 1 .O U 1 .O U 

nla 

nla 

nla 

nla 
I I 

nla 1 .o UI 1 .o u I 1 .o u I 1 .o u I 1 .o UI I I nla 

nla 

nla nla 1 .0 U 1 .0 u I 1 .0 U 1 .0 U 1 .0 U 

nla 0.050 UI 0.050 UI 0.050 UI 0.050 UI 0.050 UI I aldrin 

alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

nla 

nla nla 0.050 U 0.050 U 0.050 U 0.0006 R 0.050 U 

nla 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 

nla 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 

nla 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 

nla 0.0014 R 0.0014 R 0.10 U 0.10 U 0.10 U 

nla 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 

nla 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 

nla 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 

nla 0.0007 R 0.10 U 0.10 U 0.10 U 0.10 U 

nla 

nla 

nla 

1 1  dieldrin I nla 

1 1  endosulfan I I nla nla 

11 endosulfan II I nla nla 

11 endosulfan sulfate I nla nla 

nla 1 1  endrin I nla 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



SAMPLE NUMBER: 

I /  LOCATION: 

( 1  DATA SOURCE: 

SAMPLING DATE: 

1 1  endrin aldehyde 
endrin ketone 

gamma-BHC (Lindane) 

11 gamma-chlordane 

heptachlor 

methoxychlor 

toxaphene 

26HP27 26HP27 

1996 RI, Field 1996 RI 

10125196 10125196 

uglL uglL 

nla I nla 

nla I nla 

nla I nla 

n/a I nla 

nla I nla 

nla nla 

TABLE A-a 

ANALYTICAL RESULTS FOR GROUNDWATER 
DRAFT 

Paae 72 of 72 " 
NWS EARLE, COLTS NECK, NEW JERSEY 

26HP28 I BGGWOl I BGGWOl I BGGWO2 I BGGWO~ I BGGW04 I - - -  11 
26HP28-24 

1996 RI, Field 1 1995 RI 1 1995 RI 1 1995RI 1 1995RI 1 1995RI I I I 

BGGWOI 

nla 

10125196 

uglL 

nla 

BGGWO1 -DUP 

nla 

nla 

nla 

nla 

08123195 

uglL 

nla 

BGGWO2 

nla 

08123195 

uglL 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 

BGGWO3 

U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical aualitv control criteria. 

08/23/95 

uglL 

. , 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

BGGW04 - - -  

08/08/95 

uglL 

08/09/95 

uglL 



- 

APPENDIX A. b. 

ANALYTICAL DATABASE 

MISCELLANEOUS PARAMETERS 

GROUNDWATER SAMPLES 



TABLE A-b 

MISCELLANEOUS PARAMETERS RESULTS FOR GROUNDWATER 
DRAFT 

Page 1 of 7 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 06GW01 

LOCATION: 06GW01 

I /  DATA SOURCE: 

I SAMPLING DATE: 07/28/95 

MISCELLANEOUS PARAMETERS 

ammonia nitrogen mglL 3.0 

biochemical oxygen demand mglL 12.0 

chemical oxygen demand mglL 48.0 

chloride mglL 210 

nitrate nitrogen mglL 0.50 U 

nitrite nitrogen mglL 0.50 U 

petroleum hydrocarbons mglL n/a 

sulfate mglL 21.0 

total organic carbon mglL 13.0 

total phosphorus as PO4 mglL 0.20 J 

turbidity ntu 288 

EXPLOSIVES 

1,3,5-trinitrobenzene uglL 0.48 U 

1,3-dinitrobenzene uglL 0.48 U 

2,4,64rinitrotoluene uglL 0.48 U 

2,4-dinitrotoluene uglL 0.48 U 

2,6-dinitrotoluene uglL 0.48 U 

2-amino-4,6-dinitrotoluene uglL 0.48 U 

1 .o u 1 .o u 
3.0 0.80 J 

22.0 4.0 J 

5.0 6.0 

0.50 U 2.3 

0.50 U 0.50 U 

n/a nla 

19.0 24.0 

5.0 1 .O 

0.40 0.20 u 
nla n/a nla 

I 

I 

uglL 1 .o U 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-b 

MISCELLANEOUS PARAMETERS RESULTS FOR GROUNDWATER 
DRAFT 

Page 2 0 f  7 
NWS EARLE, COLTS NECK, NEW JERSEY 

11 SAMPLE NUMBER: 06GW01 06GW02 06GW03 06GW04 13GW01 13GW02 13GW03 13GWO4 13GW05 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

EXPLOSIVES 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nitrobenzene uglL 

nitrocellulose uglL 

nitroglycerin uglL 

picric acid uglL 

tetryl uglL 

07/28/95 

0.48 U 

180 U 

19.2 U 

0.48 U 

1 .O U 

08/02/95 

0.45 U 

180 U 

18.2 U 

0.45 U 

0.91 U 

08/03/95 

0.42 U 

180 U 

16.9 U 

0.42 U 

0.85 U 

08/03/95 

0.45 U 

180 U 

18.2 U 

0.45 U 

0.91 U 

0811 1/95 

0.48 U 

360 U 

19.2 U 

0.48 U 

1 .O U 

08/14/95 

0.51 U 

360 U 

20.3 U 

0.51 U 

1 .O U 

0811 1 195 

0.34 U 

360 U 

13.5 U 

0.34 U 

0.68 U 

0811 0195 0811 0195 

0.40 U 

180 U 

15.8 U 

0.40 U 

0.79 U 

0.48 U 

180 U 

19.2 U 

0.48 U 

1 .O U 



TABLE A-b 

MISCELLANEOUS PARAMETERS RESULTS FOR GROUNDWATER 
DRAFT 

Paae 30 f  7 - 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: I l6GWOl I 16GW02 I 16GW03 I 16GW04 I 16GW04-OIL I 16GW05 I I6GWO5-OIL I 16GW06 / 16MWOl 

LOCATION: I l6GWOl I 16GW02 I 16GW03 I 16GW04 I 16GW04 I 16GW05 I 16GW05 I 16GW06 I 16MW01 

DATA SOURCE: 1 1995Rl 1 1995 RI I 1995RI 1 1995RI 1 1995RI 1 1995R1 1 199511 1 1995RI 1 1995RI 

SAMPLING DATE: 

MISCELLANEOUS PARAMETERS 

petroleum hydrocarbons mglL 

CHARACTERISTICS 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

hydrocarbon fingerprint 

specific gravity 

0811 2/95 

0.30 U 

nla 

nla 

08112195 

0.30 U 

nla 

nla 

0811 3/95 

0.30 U 

nla 

nla 

08/31/95 

190 

nla 

nla 

08131 195 

nla 

NO. 2 

0.85 

08131195 

20.0 

nla 

nla 

08/31/95 

nla 

0811 2/95 

0.20 J 

nla 

nla 

I 

08122195 

0.10 . 

NO. 2 

0.86 

nla 

nla 



TABLE A-b 

MISCELLANEOUS PARAMETERS RESULTS FOR GROUNDWATER 
DRAFT 

Page 40f 7 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: +I 
nla 

I I I 

nla I nla I nla 1 .O u I 5.0 ammonia nitrogen mglL 

biochemical oxygen demand mglL 

chemical oxygen demand mglL 

chloride mglL 

nitrate nitrogen mglL 

nitrite nitrogen mglL 

sulfate mglL 

total organic carbon mglL 

1 .O u I nla 1 .O U 

1.3 J 

7.0 U 

120 

0.50 U 

0.50 U 

180 

0.50 J 

nla 1 nla I nla 1.4 J 

4.0 J 

80.0 

0.50 U 

nla I nla I nla 

nla I nla I nla 

0.50 U 30.0 U 0.50 U nla 

41.0 550 16.0 nla 

0.90 J 14.0 2.0 nla 

0.20 U 1.2 0.20 nla 

4.0 

150 

31000 

3.0 U nla I nla I nla 

nla I nla I nla 

4.0 

18.0 

9.0 

0.50 U 

nla I nla I nla 

nla 

nla 

nla 

nla 

nla I nla I nla 

1 1  total phosphorus as PO4 mglL 1 0.20 U nla I nla I nla 

14.4 645 nla nla turbidity ntu 

EXPLOSIVES 

nla nla nla nla 

1 1  1,3,54rinitrobenzene uglL I nla nla I nla I nla 1 0.51 U 

1 1  1,3-dinitrobenzene uglL I nla 

1 1  2,4,6-trinitrotoluene uglL I nla nla I nla I nla 1 0.51 U 

nla I nla I nla 1 0.51 U 

nla nla nla 0.51 U 

nla nla nla 0.51 U 

nla nla nla 1 .O U 

nla nla nla 1 .O U 

nla nla nla 0.51 U 

nla nla nla 1 .O U 

nla nla nla 1 .O U 

nla nla nla 1 .O U 

2,6-dinitrotoluene uglL 

2-amino-4,6-dinitrotoluene uglL 

2-nitrotoluene uglL 

3-nitrotoluene uglL 

4-amino-2,6-dinitrotoluene uglL 

4-nitrotoluene uglL 

1 1  nitrobenzene uglL I nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 1 nla I nla 1 0.51 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-b 

MISCELLANEOUS PARAMETERS RESULTS FOR GROUNDWATER 
DRAFT 

Page 5of 7 
NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

EXPLOSIVES 

26GW05 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

17GW05 SAMPLE NUMBER: 

nitrocellulose uglL 

nitroglycerin uglL 

picric acid uglL 

tetryl uglL 

17GW03 17GW01 26GW01 17GW04 

nla 

nla 

nla 

nla 

26GW02 

nla 

nla 

nla 

nla 

26GW03 

nla 

nla 

nla 

nla 

26GW04 

nla 

nla 

nla 

nla 

180 U 

20.3 U 

0.51 U 

1 .O U 

180 U 

18.2 U 

0.45 U 

0.91 U 

180 U 

21.6 U 

0.54 U 

1.1 U 

180 U 

19.2 U 

0.48 U 

1 .O U 

nla 

16.9 U 

0.42 U 

0.85 U 
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DRAFT 
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/I SAMPLE NUMBER: 26GW06 BGGWOl 

I /  LOCATION: BGGWOl BGGWOl I BGGWO2 I BGGWO3 

1 1  DATA SOURCE: 

1 1  SAMPLING DATE: 1 08/14/95 

ammonia nitrogen mglL nla 

biochemical oxygen demand mglL nla 

chemical oxygen demand mglL nla 

chloride mglL nla 

nitrate nitrogen mglL nla 

nitrite nitrogen mglL n/a 

petroleum hydrocarbons mglL nla 

sulfate mglL nla 

total organic carbon mglL nla 

total phosphorus as PO4 mglL nla 

EXPLOSIVES 

1,3,5-trinitrobenzene uglL 0.28 U 

1,3-dinitrobenzene uglL 0.28 U 

2,4,6-trinitrotoluene uglL 0.28 U 

2,4-dinitrotoluene uglL 0.28 U 

2,6-dinitrotoluene uglL 0.28 U 

2-amino-4,6-dinitrotoluene uglL 0.28 U 

11 2-nitrotoluene uglL 1 0.56 U 

)I 3-nitrotoluene uglL 1 0.56 U 

4-amino-2,6-dinitrotoluene uglL 

uglL 

nitrobenzene uglL 0.28 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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I /  LOCATION: I 26GW06 / BGGWOI I BGGWOl I BGGW02 I BGGWO3 I BGGW04 I 
I( SAMPLE NUMBER: 26GW06 BGGWOI BGGWO1-DUP BGGWO2 BGGWO3 BGGW04 - - - 

I /  DATA SOURCE: 1 1995RI 1 1995.1 1 1995RI 1 1995RI 1 1995RI 1 1995RI I I 

- - -  - - - 

SAMPLING DATE: 

EXPLOSIVES 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality Control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

08/14/95 

nitrocellulose uglL 

nitroglycerin uglL 

picric acid uglL 

tetryl uglL 

nla 

15.8 U 

0.40 U 

0.79 U 

nla 

55.9 U 

0.28 U 

0.56 U 

08/23/95 

nla 

20.3 U 

0.51 U 

1 .O U 

08/23/95 08/23/95 

nla 

28.3 U 

0.71 U 

1.4 U 

180 U 

15.8 U 

0.40 U 

0.79 U 

U 180 

13.5 U 

0.34 U 

0.68 U 

08/08/95 08/09/95 
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TABLE A-c 

EXPLOSIVES RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: I 06GWOl 

SAMPLE NUMBER: 

DATA SOURCE: 1 1995RI 

06GW01 

SAMPLING DATE: 

EXPLOSIVES 

1,3,5-trinitrobenzene 

07128195 

uglL 

0.48 U 

1,3-dinitrobenzene 

2,4,64rinitrotoluene 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

2-amino-4,6-dinitrotoluene 

2-nitrotoluene 

3-nitrotoluene 

4-amino-2,6-dinitrotoluene 

4-nitrotoluene 

HMX 

RDX 

nitrobenzene 

nitrocellulose 

nitroglycerin 

picric acid 

08/14/95 0811 1/95 0811 0195 

uglL uglL uglL 

0.48 U 

0.48 U 

0.48 U 

0.48 U 

0.48 U 

1 .O U 

1 .O U 

0.48 U 

1.0 UJ 

1 .O U 

1 .O U 

0.48 U 

180 U 

19.2 U 

0.48 U 

tetryl 

DRAFT 

Page 1 of 3 

1 .O U 

0811 0195 

uglL 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-c 

EXPLOSIVES RESULTS FOR GROUNDWATER DRAFT 

Page 2 0 f  3 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

li ExPLos lvEs 

I 

uglL 

1,3,5-trinitrobenzene 0.51 L 

1,3-dinitrobenzene 0.51 L 

2,4,6-trinitrotoluene 0.51 L 

2,4-dinitrotoluene 0.51 C1 

2,6-dinitrotoluene 0.51 U 

2-amino-4,6-dinitrotoluene 0.51 U 

2-nitrotoluene 1 .O U 

3-nitrotoluene 1 .O U 

4-amino-2,6-dinitrotoluene 0.51 U 

4-nitrotoluene 1 .O U 

HMX 1 .O U 

RDX 1 .O U 

1 1  nitrobenzene 1 0.51 U 

1 1  nitrocellulose 1 180 U 
1 1  nitroglycerin 1 20.3 U 

1 1  picric acid 1 0.51 U 

26GW02 

26GW02 

1995 RI 

07/22\95 

uglL 

0.45 U 

NWS EARLE, COLTS NECK, NEW JERSEY 

26GW03 26GW04 26GW05 26GW06 BGGWOl 

1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 

07/22/95 07/23/95 08/14/95 08/14/95 08/23/95 

uglL uglL uglL uglL uglL 

0.54 u I 0.48 UI 0.42 UI 0.28 UI 0.40 1 

BGGWOl -DUP 

BGGWOl 

08/23/95 

uglL 

0.51 L 

0.51 L 

uglL 

0.40 1 

0.40 1 

0.40 1 

0.40 1 

0.40 1 

0.40 1 

0.79 1 

0.79 1 

0.40 1 

0.79 1 

0.79 1 

0.79 1 

0.40 1 

180 1 

15.8 L 

0.40 L 

0.79 C 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



1 SAMPLE NUMBER: 

1 1  LOCATION: 

/ I  DATA SOURCE: 

SAMPLING DATE: 

EXPLOSIVES 

1,3,5-trinitrobenzene 

1,3-dinitrobenzene 

2,4,6-trinitrotoluene 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

2-amino-4,6-dinitrotoluene 

2-nitrotoluene 

1 1  nitrobenzene 

1 1  nitrocellulose 

1 1  nitroglycerin 

( 1  picric acid 

TABLE A-c 

EXPLOSIVES RESULTS FOR GROUNDWATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 30 f  3 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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TABLE A-d 

ANALYTICAL RESULTS FOR SURFACE WATER 
DRAFT 

Page 1 of 19 
NWS EARLE, COLTS NECK, NEW JERSEY 

1 1  LOCATION: 

SAMPLE NUMBER: 

I /  DATA SOURCE: 

06SW01 06SW02 

SAMPLING DATE: 

INORGANICS 

aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium, total 

cobalt 

copper 

1 1  thallium 1 5.1 1 3.0 U 

0611 5/95 

uglL 

500 

17.4 U 

6.2 

468 J 

0.14 U 

2.7 J 

20000 

8.5 U 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

)I vanadium 1 4.9 UI 1.2 

0611 5/95 

uglL 

305 .. 
2.5 L 

4.4 

45.1 

0.14 

0.17 U 

20300 

1.1 

2.7 U 

13.8 

1.8 

15.8 

13600 

5.0 

5390 

338 

0.043 

6.5 U 

361 0 

3.9 J 

1.5 U 

53900 

NOTES: 

11400 

4.1 

5360 

337 

0.055 

4.3 

3250 

4.4 J 

0.63 U 

54700 

zinc 

11/01/96 11101196 

uglL uglL 

434 151 00 

1.7 U 3.3 

7.1 42.4 

30.7 65.0 

1 .O 2.4 

0.22 U 0.22 U 

59000 48900 

0.40 UR 6.2 R 

0.79 6.6 

7.6 102 

3410 349000 

2.9 506 J 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

323 J 55.4 J 



TABLE A-d 

ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 2of19  

LOCATION: 06SW01 06SW02 06SW05 

DATA SOURCE: 1995 RI 1995 RI 1996 RI 

SAMPLING DATE: 0611 5/95 0611 5/95 1 1 101 196 

SEMIVOLATILES uglL uglL uglL 

06SW07 13SW02 

1996 RI 1995 RI 

1 1 101 I96 06/14/95 

uglL uglL 

13SW02 17SW02 

1995 RI 1995 RI 

06114195 0611 5/95 

uglL uglL 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-d 

ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 30 f  19 

I SAMPLE NUMBER: 06SW01 

( 1  LOCATION: I 06SW01 

I/ DATA SOURCE: 1 1995 RI 

11 SAMPLING DATE: 1 06/15/95 

acenaphthene 

acenaphthylene 

1 )  carbazole 1  10.0 U 

10.0 U 

10.0 U 

anthracene 

benzo(a)anthracene 

benzo(a)py rene 

11 chrysene 1  10.0 U 

10.0 U 

10.0 U 

10.0 U 

di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a,h)anthracene 

NOTES: 

benzo(b)fluoranthene 10.0 U 

benzo(g,h,i)perylene 10.0 U 

benzo(k)fluoranthene 10.0 U 

bis(2-chloroethoxy)methane 10.0 U 

bis(2-chloroethy1)ether 10.0 U 

bis(2-ethylhexy1)phthalate 10.0 U 

butylbenzylphthalate 10.0 U 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

11.0 U 

11.0 U 

11.0 u 
27.0 U 

27.0 U 

11.0 U 

11 0 U 

11.0 U 

11.0 U 

11.0 u 
11.0 U 

11.0 U 

uglL 

10.0 UJ 

10.0 U 

10.0 u 
25.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 UJ 

10.0 U 

10.0 U 

25.0 U 

25.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 u 
25.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

U 10.0 

10.0 U 

10.0 U 

U 25.0 

25.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 u 
10.0 U 

25.0 U 

25.0 U 

10.0 u 
10.0 u 
10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 



TABLE A-d 
02/05/97 

ANALYTICAL RESULTS FOR SURFACE WATER DRAFT 

Page 40f  19 
NWS EARLE, COLTS NECK, NEW JERSEY 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-d 

ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 5of19 

SAMPLE NUMBER: I 06SW01 I 06SW02 I 06SW05 

LOCATION: I 06SW01 I 06SW02 I 06SW05 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

1,2-dichloroethene (total) 

1,2-dichloropropane 

2-butanone 

2-hexanone 

4-methyl-2-pentanone 

acetone 

benzene 

bromodichloromethane 

styrene 1 10.0 UI 10.0 UI nla 

bromoform 

bromornethane 

carbon disulfide 

carbon tetrachloride 

chlorobenzene 

chloroethane 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

ethylbenzene 

methvlene chloride 

tetrachloroethene 1 10.0 UI 10.0 UI nla 

1995 RI 

0611 5195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U  

10.0 U  

10.0 U 

10.0 U  

toluene 1 10.0 UI 10.0 U I  nla 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

trans-1,3-dichloropropene 1 10.0 UI 10.0 UI nla 

1995 RI 

0611 5/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U  

10.0 U 

NOTES: 

1996 RI 

11101196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
~~ - 

10.0 U  

10.0 U  

10.0 U 

10.0 UJ 

10.0 U 

10.0 U  

10.0 U 

10.0 UJ 

10.0 U 

10.0 U  

10.0 U  

10.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

I 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U  

uglL 

10.0 U  

10.0 U 

10.0 U  

10.0 U  

10.0 U  

10.0 U  

10.0 U 

10.0 U 

10.0 UJ 

10.0 U  

uglL 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 U. 

10.0 L 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U  

10.0 U 

10.0 U  

10.0 UJ 

10.0 U 
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ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
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11 LOCATION: 

/ I  DATA SOURCE: 

SAMPLE NUMBER: 

1 1  SAMPLING DATE: 1 06115195 1 06/15/95 1 11101196 1 11101196 

06SW01 06SW02 06SW05 

I I I I 

06SW06 

VOLATILES 

trichloroethene 

vinyl chloride 

xylene (total) 

11 Aroclor-1242 I nla I nla I 1.0 U l  1.0 L 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

11 Aroclor-1248 I nla I nla I 1.0 U I  1.0 L 

uglL 

10.0 U 

10.0 U 

10.0 U 

11 Aroclor-1254 I nla I nla I 1.0 UI 1.0 L 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

11 Aroclor-1260 I nla I nla ( 1.0 U I  1.0 L 

uglL 

10.0 U 

10.0 U 

10.0 U 

11 aldrin I nla I nla 1 0.050 U I 0.050 L 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

11 alpha-BHC I nla I nla 1 0.050 U I 0.050 L 

uglL 

nla 

nla 

nla 

11 alpha-chlordane I nla I nla 1 0.050 U I 0.050 L 

uglL 

nla 

nla 

nla 

uglL 

0.10 U 

0.10 U 

0.10 U 

1 .O U 

2.0 U 

1 .O U 

uglL 

0.10 L 

0.10 L 

0.10 L 

1 .O L 

2.1 L 

1 .O L 

NOTES: 

beta-BHC 

delta-BHC 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

11101196 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglL 

- - 

J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

06114195 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

0.10 UR 

0.050 UR 

0.10 UR 

0.10 UR 

0.10 UR 

10.0 U 

10.0 U 

10.0 U 

uglL 

0611 4/95 

uglL 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

0.050 L 

0.020 G 

0.10 L 

0.050 L 

0.10 U 

0.10 U 

0.10 U 

0611 5/95 

uglL 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

0611 5/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

10.0 U 

uglL 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 7 of 19 

SAMPLE NUMBER: I 06SW01 I 06SW02 I 06SW05 I 06SW06 I 06SW07 I 13SW02 I 13SW02-DUP ( 17SW02 I 17SW03 

LOCATION: I 06SW01 I 06SW02 I 06SW05 I 06SW06 I 06SW07 I 13SW02 I 13SW02 I 17SWOZ I 17SW03 

DATA SOURCE: 1 1995RI 1 1995R1 1 1996 RI I 1996 RI 1 1996 RI I 1995RI 1 1995RI 1 1995Rl 1 1995RI 

NOTES: 
J -- Value is considered estimated due to exceedance of technical aualitv control criteria or because result is less than the Contract Rewired Quantitation Limit (CRQL) 

SAMPLING DATE: 

. . 
U -- Value is a non-detected result as re~orted bv the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered ehnated-due to exceedance oftechnical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

0611 5/95 0611 5/95 1 1101 196 11/01/96 11/01/96 06/14/95 0611 4/95 0611 5/95 06/15/95 
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ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 8o f  19 

BGSWOl BGSW02 
-- )I SAMPLE NUMBER: 1 17SW04 I 17SW05 I 1 7 ~ ~ 0 6  I 17SW07 

11 LOCATION: BGSWOl I BGSW02 

I /  DATA SOURCE: 1 1995RI / 1996RI I 1996RI 1 1996 RI 

1 1  SAMPLING DATE: 1 0611 5/95 1 10130196 1 10128196 1 10128196 06108195 06/08/95 

uglL uglL 

265 J 409 

2.5 U 2.5 L 

2.5 U 2.5 L 

30.3 16.3 

0.13 U 0.33 

0.18 0.17 L 

10100 462 

1 013 1/96 10131196 

ug/L uglL 

25.2 U 25.2 U 

1.7 U 1.7 U 

3.2 U 3.2 U 

26.2 26.9 

0.28 U 0.28 U 

0.22 U 0.22 U 

10900 11000 

0.40 U 0.40 U 

1.6 1.8 

2.9 3.4 

1 1  arsenic 1 6.8 ( 3.2 UI  3.2 U I 3.2 C 

INORGANICS 

aluminum 

antimony 

1 1  cadmium ( 2.2 UI  0.22 UI 0.22 U I  0.22 L 

uglL 

1510 

17.4 U 

barium 

1 1  calcium 1 52600 1 12200 1 10200 1 48900 

1 1  chromium, total 1 8.5 UI 0.40 UI  3.4 R I  4.6 F 

I I 

303 J 

1 1  cobalt 1 3.6 1 2.5 1 2.4 1 0.67 

uglL 

124 

1.7 U 

beryllium 

1 1  cyanide I nla I nla I nla I nla 

37.9 1 30.8 

0.14 UI 0.28 UI 0.28 U I  0.28 L 

( 1  iron ( 421 00 ( 2480 1 4270 1 4370 

uglL 

245 

1.7 U 

17.2 

1 1  lead 1 11.8 1 0.80 UI 1.6 J I 2.0 

uglL 

251 

1.7 L 

11 magnesium ( 19400 1 5920 1 4930 1 11 8000 

1 1  vanadium 1 7.4 1 0.30 UI 1.1 1 1.6 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

39 1 

0.050 

8.5 

11300 

2.5 U 

1.5 U 

3000000 

3.3 

zinc 

231 

0.20 U 

8.1 

3190 

3.6 U 

0.50 U 

26500 J 

3.7 

NOTES: 

221 J 

272 

0.20 U 

7.0 

3780 

3.6 UJ 

0.50 U 

26600 

3.1 UJ 

19.8 

81.2 

0.20 L 

3.3 

54700 

4.6 

0.50 L 

1050000 

3.1 UJ 

29.7 J 20.8 



TABLE A-d 

ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 9of19 

LOCATION: 17SW04 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 0611 5/95 

SEMIVOLATILES uglL 

17SW05 17SWO6 17SW07 

17SW05 1 7SWO6 17SW07 

1996 RI 1996 RI 1996 RI 

uglL uglL uglL 

BGSWOl 

BGSWOl 

1995 RI 

06/08/95 

uglL 

BGSW02 BGSW04 BGSW05 BGSW05 

1995 RI 1995 RI 1996 RI 1996 RI 

06108195 06108195 1 013 1/96 1 013 1 I96 

uglL uglL uglL uglL 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-d 
02/05/97 

ANALYTICAL RESULTS FOR SURFACE WATER 
DRAFT 

Page 10of 19 
NWS EARLE, COLTS NECK, NEW JERSEY 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page l l o f  l 9  

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

dibenzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3d)pyrene 

isophorone 

naphthalene 

nitrobenzene 

pentachlorophenol 

phenanthrene 

phenol 

pyrene 

VOLATILES 

1,l ,1-trichloroethane 

1,1,2,2-tetrachloroethane 

11 1,1,2-trichloroethane 
I I 

11 1 .l-dichloroethane 
I I I 

17SW04 

17SW04 

1995 RI 

0611 5/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

nla 

1 1  1,l-dichloroethene 
I I I 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

17SW06 

17SW06 

1996 RI 

10128196 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

nla 

nla 

17SW05 

17SW05 

1996 RI 

10130196 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

nla 

nla 

nla 1 10.0 UI 10.0 UI 10.0 u I nla 1 10.0 u I nla 

nla 

1 1  1,2-dichloroethane 
I I I 

nla 

nla 1 10.0 UI 10.0 UJ 10.0 u I nla 1 10.0 u I nla 

1 10.0 u 1 nla 

17SW07 

17SW07 

1996 RI 

10128196 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 U 

10.0 U 

10.0 U 

10.0 U 

uglL 

nla 

nla 

nla 

nla 1 10.0 UI 10.0 UI 10.0 u I nla nla 

1 10.0 u I nla 

nla 

nla 1 10.0 UI 10.0 u I nla UI 10.0 nla 

BGSWO1 

BGSWOl 

1995 RI 

06108195 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 UJ 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

nla 

BGSW02 

BGSW02 

1995 RI 

06/08/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

U 10.0 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

10.0 U 

25.0 UJ 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

U 10.0 

BGSW05-DUP 

BGSW05 

1996 RI 

1 013 1/96 

uglL 

10.0 C; 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

10.0 L 

26.0 L 

10.0 L 

10.0 L 

10.0 L 

uglL 

nla 

nla 

BGSW04 

BGSW04 

1995 RI 

06/08/95 

uglL 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
25.0 UJ 

10.0 U 

10.0 U 

10.0 U 

uglL 

10.0 U 

10.0 U 

BGSWO5 

BGSW05 

1996 RI 

1 013 1/96 

uglL 

10.0 U 

1 .O J 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 u 
10.0 U 

10.0 U 

10.0 U 

U 10.0 

26.0 U 

U 10.0 

10.0 U 

10.0 U 

uglL 

nla 

nla 



TABLE A-d . . . - - - . . - 

ANALYTICAL RESULTS FOR SURFACE WATER 
DRAFT 
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NWS EARLE, COLTS NECK, NEW JERSEY 

I /  LOCATION: I 17SW04 I  17SW05 I  17SW06 ( 17SW07 I  BGSWOl I  BGSW02 I  BGSW04 I BGSWO5 I  BGSWO5 1 1  
SAMPLE NUMBER: 

I /  DATA SOURCE: 

1 1  SAMPLING DATE: 1 06115195 1 10130196 1 10128196 1 10126196 1 06/08/95 1 06108195 1 06/08/95 1 10131196 1 10131196 11 

17SW04 

I I I I I I 

VOLATILES uglL uglL uglL uglL uglL uglL uglL uglL uglL 

11 cis-I ,3-dichloropropene 1 10.0 UI nla I nla I nla 1 10.0 UI 10.0 UI 10.0 UI nla I nla I/ 

17SW05 

1 1  dibromochloromethane 1 10.0 UI nla I nla I nla 1 10.0 UI 10.0 U( 10.0 UI nla I nla 11 

17SW06 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

toluene 

trans-1,3-dichloropropene 

17SW07 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

BGSWOl 

nla 

nla 

nla 

nla 

nla 

nla 

BGSWO2 

nla 

nla 

nla 

nla 

nla 

nla 

BGSW04 

nla 

nla 

nla 

nla 

nla 

nla 

BGSW05 BGSWO5-DUP 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

U 10.0 

10.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page l 3 o f  19 

BGSW02 BGSW04 BGSWO5 BGSWO5 

1995 RI 1995 RI 1996 RI 1996 RI 

06/08/95 06/08/95 

uglL uglL uglL uglL 

11 LOCATION: I 17SW04 I 17SW05 ( 17SW06 I 17SW07 I BGSWOl 

SAMPLE NUMBER: 

1 1  DATA SOURCE: 1 1995RI 1 1996RI 1 1996RI 1 1996RI 1 1995RI 

17SW04 

1 1  trichloroethene 1 10.0 UI nla I nla I nla 1 10.0 1 

SAMPLING DATE: 

VOLATILES 

1 1  vinyl chloride 1 10.0 UI nla I nla I nla 1 10.0 1 

17SW05 

0611 5/95 

uglL 

17SW06 

xylene (total) 

PESTICIDES 

10/30/96 

uglL 

10.0 U 

uglL 

- . 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

17SW07 

10.0 U 

uglL 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

aldrin 

alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

BGSWOl 

10128196 

uglL 

10.0 U 

uglL 

nla 

uglL 

NOTES. 

n/a 

n/a 

n/a 

n/a 

nla 

nla 

nla 

n/a 

n/a 

nla 

n/a 

nla 

nla 

10128/96 

uglL 

nla 

uglL 

06/08/95 

uglL 

n/a 

uglL 

nla 

uglL 

1 .O U 

1 .O U 

1 .O U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

nla 

uglL 

1 .O U 

1 .O U 

1 .O U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

10.0 1 

uglL 

1 .O U 

1 .O U 

1 .O U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

1 .O 1 

1 .O 1 

1 .O 1 

0.050 1 

0.050 1 

0.050 1 

0.050 1 

0.050 1 

0.10 1 

0.050 1 

0.10 1 

0.10 1 

0.10 1 



TABLE A-d 

ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

)I LOCATION: I 17SW04 I 17SW05 I 17SW06 1 17SW07 

SAMPLE NUMBER: 

1 1  DATA SOURCE: 1 1995RI 1 1996RI 1 1996 RI 1 1996 RI 

11 SAMPLING DATE: -1 06/15/95 1 10/30/96 1 10126196 ( 10/28/96 

17SW04 17SW05 

PESTICIDES 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

gamma-chlordane 

heptachlor 

DRAFT 

Page 14of19 

heptachlor epoxide 

methoxychlor 

toxaphene 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

17SW06 

uglL 

nla 

n/a 

nla 

nla 

n/a 

17SW07 

nla 

nla 

nla 

uglL 

0.10 UJ 

0.10 U 

0.050 U 

0.050 U 

0.050 U 

0.050 U 

0.52 U 

5.2 U 

uglL 

0.10 UJ 

0.10 U 

0.050 U 

0.050 U 

0.050 U 

uglL 

0.10 U, 

0.10 1 

0.050 C 

0.050 1 

0.050 1 

0.050 U 

0.50 U 

5.0 U 

0.050 1 

0.30 F 

5.0 C 
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ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 15of19 

SAMPLE NUMBER: BGSW06 

LOCATION: BGSWO6 

11 DATA SOURCE: 1 1996 RI 

)I SAMPLING DATE: 1 10/31/96 

11 aluminum 1 102 

11 antimony 1 1.7 U 

)I arsenic 1 3.2 U 

11 barium 1 36.4 

1 1  beryllium 1 0.28 U 
cadmium 0.22 U 

calcium 11700 

chromium, total 0.43 R 

11 cobalt 1 2.0 

copper 

lead 

magnesium 5090 

1 1  manganese 1 203 
1 1  mercury 1 0.20 L 

11 nickel 1 7.9 

11 potassium 1 2850 

1 1  selenium 1 3.6 L 

1 1  silver 1 0.50 L 

sodium 

thallium 

vanadium 

zinc 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page l 6 o f  19 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R - Positive result is considered unusable due to exceedance of technical quality control criteria. 
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ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 170f 19 

11 SAMPLE NUMBER: 1 BGSWO6 

1 1  LOCATION: I BGSWO6 11 DATA SOURCE: I 1996 RI 

1 1  butylbenzylphthalate 1 10.0 L 

1 1  carbazole 1 10.0 L 

1 1  chrysene 1 10.0 L 

1 1  di-n-butylphthalate 1 10.0 L 

1 1  di-n-octylphthalate 1 10.0 L 

I/ dibenz(a.h)anthracene 10.0 L 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A d  . . . - - - . . - 

ANALYTICAL RESULTS FOR SURFACE WATER 
DRAFT 

Paae l 8 o f  19 - 
NWS EARLE, COLTS NECK, NEW JERSEY 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-d 

ANALYTICAL RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
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BGSWO6 BGSW07 

1996 RI 1996 RI 

1 013 1/96 11/01/96 

uglL uglL 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

PESTICIDES 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

aldrin 

alpha-BHC 

alpha-chlordane 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

gamma-chlordane 

heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a nondetected result as reported by the laboratorv or as qualified based on blank contamination. 
UJ -- Non-detected result is considered ektimated-due to exceedance of'technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



APPENDIX A.e. 

ANALYTICAL DATABASE 

MISCELLANEOUS PARAMETERS 

SURFACE WATER SAMPLES 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 0611 5/95 

/ /  MISCELLANEOUS PARAMETERS / 

1 1  biochemical oxygen demand m i l L  / 4.0 

I 

chloride 

nitrate nitrogen mglL 

nitrite nitrogen mglL 0.50 

alkalinity as CaC03 mglL 

1 1  petroleum hydrocarbons mglL / nla 

nla 

ammonia nitrogen m g l ~  I 0.40 , 

11 2-nitrotoluene uglL I nla 

total dissolved solids mglL 

total hardness mglL 

total organic carbon mglL 

total phosphorus as PO4 mglL 

total suspended solids mglL 

turbidity ntu 

EXPLOSIVES 

1,3,54rinitrobenzene uglL 

1,3-dinitrobenzene uglL 

2,4,64rinitrotoluene uglL 

2,4-dinitrotoluene uglL 

2,6-dinitrotoluene uglL 

2-amino-4,6-dinitrotoluene uglL 

nla 

65.0 

6.0 

0.80 

nla 

57.0 

nla 

nla 

nla 

nla 

nla 

nla 

NOTES: 

3-nitrotoluene uglL 

TABLE A e  

MISCELLANEOUS PARAMETERS RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

nla 

4-amino-2,6-dinitrotoluene uglL I nla 

nla 

0.40 J 

4.0 

19.0 

101 

0.50 

0.50 U 

nla I nla 

217 

nla 

15.0 

407 J 

nla 

nla 

nla 

nla 

nla 

65.0 

6.0 

0.70 R 

nla 

48.0 

nla I nla 

nla 

13000 

1610 

nla 

nla 

59.0 

nla 

nla I nla 

I 

nla I nla 

nla I nla 

nla I nla 

nla I nla 

nla I nla 

nla I nla 

DRAFT 

Page 1 of 5 

nla 1 nla 1 9.0 1 10.0 1 70.0 1 112 

13.6 

nla 

19.0 

579 J 

38.2 

nla 

3.2 

30.3 J 

nla 

nla I nla 1 2.0 1 2.0 1 39.0 1 13.0 

nla 

4300 

586 

nla I nla 1 0.40 R(  0.40 RI  3.1 1 1.4 

nla 

1 .O U 

2.0 R 

7.0 

nla 

nla 1 nla 

nla 

1800 

245 

nla 

1 .O U 

R 4.0 

8.0 

0.18 JI 0.21 J 

0.50 UI 0.50 UI 0.50 UI 0.50 L 

1100 

nla 

0.10 J 

nla 

nla 

nla 

2.0 

15.0 

250 

0.50 U 

24.0 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

2.0 

12.0 

80.0 

0.19 . 
0.10 J 

nla 

nla 

0.50 U 

0.40 U 

nla 

I I I I I 

nla 

1.6 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

46.0 

0.50 UR 

0.40 UR nla 

nla 

nla 

54.0 

nla 

1.7 

nla 

0.40 U 

0.40 U 

0.30 U 

1 .O U 

0.40 U 

1 .O U 

nla 

nla 

nla 

nla 

146 

nla 

nla 

0.40 UR 

0.40 UR 

0.30 UR 

1.0 UR 

0.40 UR 

1.0 UR 

2.0 U 

nla 

90.0 

nla 

nla 

nla 

nla 

nla 

nla 

2.0 UR 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla 



TABLE A-e 

MISCELLANEOUS PARAMETERS RESULTS FOR SURFACE WATER 
DRAFT 

Page 20 f  5 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

EXPLOSIVES 

4-nitrotoluene uglL 

HMX uglL 

RDX uglL 

nitrobenzene uglL 

nitroglycerin uglL 

tetryl uglL 

nla 

nla 

nla nla nla nla I nla 

nla nla I nla 

nla nla nla nla I nla 

nla 

nla 

nla 

nla nla nla I nla 

nla nla I nla 

nla nla nla nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: ( 17SW04 I 17SW05 I 17SW06 I 17SW07 I BGSWOl I BGSWO2 I BGSW04 I BGSWO5 I BGSWO5 11 
SAMPLE NUMBER: 

DATA SOURCE: 1 1995RI 1 1996RI / 1996RI 1 1996RI / 1995RI 1 1995.1 1 1995RI / 1996RI 1 1996RI 11 
17SW04 

4-nitrotoluene uglL nla nla nla nla 2.0 U 2.0 U 2.0 U nla 

HMX uglL nla nla nla nla 1.0 UJ 1.0 UJ 1.0 UJ nla nla 

SAMPLING DATE: 

EXPLOSIVES 

1 7SWO5 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

0611 5/95 

nitrobenzene uglL 

tetryl uglL 

17SW06 

10130196 

nla 

nla 

17SWO7 

10128196 

nla 

nla 

BGSWOl 

10128196 

nla 

nla 

BGSWO2 

06108195 

nla 

nla 

BGSW04 

06108195 

0.30 U 

0.30 U 

BGSWO5 BGSW05-DUP 

06/08/95 

0.30 U 

0.30 U 

10131 196 

0.30 U 

0.30 U 

1 013 1/96 

nla 

nla 

nla 

nla 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

11 MISCELLANEOUS PARAMETERS 

11 alkalinity as CaC03 mglL 

1 1  biochemical oxygen demand mglL 

1 )  chemical oxygen demand mglL 

1 1  total dissolved solids mglL 

total hardness 

total suspended solids 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



- 

APPENDIX A. f. 

ANALYTICAL DATABASE 

EXPLOSIWS RESULTS 

SURFACE WATER SAMPLES 
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EXPLOSIVES RESULTS FOR SURFACE WATER 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page I of I 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

NOTES: 
J -- Value is considered estimated due to exceedance of technical aualitv control criteria or because result is less than the Contract Reauired Quantitation Limit (CRQL) 

I I I I I I I I I 

U - Value is a non-detected result as re~orted by the laboratory or as aukified based on blank contamination. 

13SW02 

13SW02 

1995 RI 

06114195 

EXPLOSIVES 

UJ -- Non-detected result is considered estimateidue to exceedance oftechnical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

13SW02-DUP 

13SW02 

1995 RI 

0611 4195 

uglL 

BGSWOl 

BGSWOl 

1995 RI 

06/08/95 

uglL uglL 

BGSW02 

BGSW02 

1995 RI 

06/08/95 

BGSW04 

BGSW04 

1995 RI 

06/08/95 

- - -  

- - -  

uglL uglL 

- - - 
- - -  

- - - 
- - -  

- - -  
- - - 
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APPENDIX A.g. 

ANALYTICAL DATABASE 

ORGANIC AND INORGANIC PARAMETERS 

SEDIMENT SAMPLES 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 10130196 10130196 

11 aluminum 1 1300 1 7800 

1 )  antimony 1 0.41 UI 0.46 U 
arsenic 1.1 11 .O 

barium 2.6 22.4 

beryllium 0.068 U 0.47 

cadmium 0.053 U 0.084 

11 calcium 1 59.2 1 5260 R 

1 1  chromium, total 1 6.7 RI 24.3 
11 cobalt 1 0.62 1 0.86 

iron 1840 21200 

lead 6.5 14.7 

magnesium 77.0 U 1400 

11 manganese 1 6.5 JI 59.5 J 

11 mercury 1 0.12 UI 0.14 U 

nickel 0.76 4.2 

potassium 166 2640 

selenium 0.87 UJ 1.0 UJ 

silver 0.20 0.14 U 

sodium 157 U 226 

thallium 0.75 UJ 0.84 UJ 

vanadium 6.3 31.7 

zinc 6.8 10.4 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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3-nitroaniline 

4,6-dinitro-2-methylphenol 

4-bromophenyl-phenylether 

4-chloro-3-methylphenol 

06SD02 

06SD02 

1995 RI 

0611 5/95 

uglkg 

06SD01 

06SD01 

1995 RI 

0611 5/95 

uglkg 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

1000 UJ 

1000 UJ 

400 UJ 

400 UJ 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

06SD03 

06SD03 

1995 RI 

0611 5/95 

u g h  

03SD03 

03SD03 

1996 RI 

10/30/96 

uglkg 

03SD02 

03SD02 

1996 RI 

10/30/96 

u g h l  

1100 UJ 

1100 UJ 

450 UJ 

450 UJ 

06SD04 

06SD04 

1995 RI 

0611 5/95 

u g h  

03SD04 

03SD04 

1996 RI 

10/30/96 

Wlkg 

1200 UJ 

1200 UJ 

470 UJ 

470 UJ 

O3SDWET3A-1 

O3SDWET3A-1 

1995 RI 

08/05/95 

Wlkg 

1300 U 

1300 U 

510 U 

510 U 

1800 UJ 

1800 UJ 

740 UJ 

740 UJ 

1000 U 

1000 U 

410 U 

410 U 

1100 U 

1100 U 

430 U 

430 U 

1700 UJ 

1700 UJ 

690 UJ 

690 UJ 

1000 U 

1000 U 

420 U 

420 U 
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SAMPLE NUMBER: 03SD02 1 03SD03 I 03SD04 

/ I  LOCATION: 

1 1  DATA SOURCE: 1 1996RI 1 1996RI 1 1996RI 

1 1  SAMPLING DATE: 1 10130196 1 10130196 I 10130196 

11 acenaphthene 1 400 UJI 450 UJI 470 UJ 

11 acenaphthylene 1 400 UJI 450 UJI 470 UJ 

1 1  anthracene 1 400 UJI 450 UJI 470 UJ 

bis(2-ch1oroethoxy)methane 400 UJ 450 UJ 470 UJ 

bis(2-chloroethy1)ether 400 UJ 450 UJ 470 UJ 

bis(2-ethylhexy1)phthalate 400 UJ 450 UJ 470 U J 

butylbenzylphthalate 400 UJ 450 UJ 470 U J 

carbazole 400 UJ 450 UJ 470 U J 

chrysene 130 J 140 J 470 U J 

di-n-butylphthalate 400 UJ 450 UJ 470 UJ 

di-n-octylphthalate 400 UJ 450 UJ 470 U J 

dibenz(a,h)anthracene 400 UJ 450 UJ 470 U J 

NOTES: - - 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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Page 40f  35 

LOCATION: 03SD02 03SD03 03SD04 

DATA SOURCE: 1996 RI 1996 Ri 1996 RI 

SAMPLING DATE: 10130196 10130196 10130196 

SEMIVOLATILES ~ l k g  Wlkg Wlkg 

11 dibenzofuran 1 400 UJI 450 UJI 470 U J 

11 diethylphthalate 1 400 UJI 450 UJI 470 U J 

( 1  dimethylphthalate 1 400 UJI 450 UJI 470 U J 

11 fluoranthene 1 160 JI 190 J1 470 U J 

)I fluorene 1 400 UJI 450 UJI 470 U J 

11 hexachlorobenzene 1 400 UJI 450 UJI 470 UJ 

11 hexachlorobutadiene 1 400 UJI 450 UJI 470 U J 

1 1  hexachlorocyclopentadiene 1 400 UJI 450 UJI 470 U J 

1 1  1,1,1-trichloroethane I nla I nla I nla 

1 1  1,1,2,2-tetrachloroethane I nla 1 nla I nla 

1 1  1,1,2-trichloroethane I nla I nla I nla 

1 1  1,l-dichloroethane 1 nla I nla I nla 

I I I I I 

880 1 130 JI 290 1 69.0 JI 2300 JI 420 dl 

1,l-dichloroethene 

1,2-dichloroethane 

510 U 

130 J 

51 0 U 

1300 U 

2400 

51 0 U 

3400 

W k g  

15.0 UJ 

15.0 UJ 

NOTES: 

nla 

nla 

J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

15.0 UJI 22.0 UJI 12.0 U 

740 UJ 

740 UJ 

740 UJ 

1800 UJ 

210 J 

740 UJ 

380 J 

W k g  

22.0 UJ 

22.0 UJ 

nla 

nla 

15.0 UI 22.0 UJI 12.0 UI 13.0 UI 21.0 UJI nla 11 13.0 U 

nla 

nla 

410 U 

410 U 

410 U 

1000 U 

490 

410 U 

1000 

W k g  

12.0 U 

12.0 U 

21.0 UJ 

430 U 

430 U 

430 U 

1100 U 

430 U 

U 430 

130 J 

uglkg 

13.0 U 

13.0 U 

690 UJ 

90.0 J 

690 UJ 

1700 UJ 

740 J 

690 UJ 

2000 J 

w l k g  

21.0 UJ 

21.0 UJ 

420 U 

420 U 

420 U 

1000 U 

420 U 

420 U 

420 U 

w l k g  

nla 

nla 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 1996 RI 1996 RI 1996 RI 

SAMPLING DATE: 10130196 10130196 10130196 

dibromochloromethane nla nla nla 

ethylbenzene nla nla nla 

methylene chloride nla nla nla 

styrene I nla I nla ( nla 

tetrachloroethene I nla I nla I nla 

toluene I nla I nla I nla 

trans-1,3-dichloropropene I nla 1 nla I nla 

NOTES: 

08/05/95 0611 5/95 0611 5/95 0611 5/95 0611 5/95 11/01/96 

uglkg u g h  uglkg uglkg uglkg uglkg 

15.0 U 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 U 49.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 2.0 J 12.0 U 13.0 U 21.0 UJ nla 

25.0 UJ 100 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 U 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 U 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 U 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 U 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 U 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 U 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 31.0 J 12.0 U 13.0 U 21.0 UJ nla 
I I I I I 

15.0 UJ 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 03SD02 03SD03 03SD04 

1 1  LOCATION: 

1 1  DATA SOURCE: 

1 1  SAMPLING DATE: 1 10130196 1 10130196 1 10130196 

trichloroethene nla nla nla 

vinyl chloride nla nla nla 

xylene (total) nla nla nla 

1 1  alpha-chlordane 1 2.0 UI 2.3 UI 2.4 U 

delta-BHC 2.0 U 2.3 U 2.4 U 

dieldrin 4.0 U 4.5 U 4.7 U 

endosulfan I 2.0 U 2.3 U 2.4 U 

endosulfan ll 4.0 U 4.5 U 4.7 U 

endosulfan sulfate 4.0 U 4.5 U 4.7 U 

endrin 4.0 U 4.5 U 4.7 U 

NOTES: 

15.0 U 22.0 UJ 12.0 U 13.0 U 21.0 UJ nla 

15.0 UJ 3.0 J 12.0 U 13.0 U 21.0 UJ nla 

ug/kg uglkg uglkg u g m  uglkg u g m  

5.1 U 230 J 43.0 2.4 JN 5.4 R 4.2 U 

16.0 R 66.0 J 10.0 5.2 30.0 J 4.2 U 

4.0 J 89.0 JN 9.3 J 14.0 110 J 4.2 U 

nla I nla I nla I nla I nla 1 42.0 uII 
nla I nla I nla I nla I nla 1 84.0 uII 
nla 1 nla I nla I nla I nla 1 42.0 uII 
nla I nla I nla I nla I nla 1 42.0 uII 
nla I nla I nla I nla I nla 1 42.0 uII 
nla I nla I nla I nla I nla 1 42.0 uII 
nla I nla I nla I nla I nla 1 42.0 uII 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DRAFT 
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11 LOCATION: I 03SD02 I 03SD03 I 03SD04 I03SDWET3A-1) 06SD01 I 06SD02 I 06SD03 1 06SD04 I 06SD05 ( 1  
I( DATA SOURCE: I l996RI 1 1996RI 1 1996RI 1 1995RI 1 1995RI 1 1995RI 1 1995R1 1 1995RI ( 1996R1 I I 

06SD05 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

06SD03 06SD02 06SD04 06SD01 SAMPLE NUMBER: 03SD04 03SDWET3A-1 03SD02 03SD03 
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DRAFT 
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I/ SAMPLE NUMBER, 06SD06 06SD07 

1 1  LOCATION: 

I /  DATA SOURCE: 

I SAMPLING DATE: 1 1/01 196 1 1/01 196 

INORGANICS mglkg mglkg 

aluminum 5450 14500 

antimony 0.44 U 0.74 U. 

arsenic 5.0 22.5 

barium 14.6 14.3 

beryllium 0.20 1.2 

cadmium 0.057 U 0.10 U. 

1 1  sodium 1 994 1 6960 J 
thallium 0.80 U 1.3 UJ 

vanadium 1 11.1 1 104 J 
I I 

zinc 23.2 18.6 J 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: 06SD06 06SD07 06SD08 

DATA SOURCE: 1996 RI 1996 RI 1996 R1 

11101196 11/01/96 10129196 

SEMIVOLATILES 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: 06SD06 

DATA SOURCE: 1996 RI 

SAMPLING DATE: 11/01/96 

SEMIVOLATILES 

4-chloroaniline 1 420 C1 

08/07/95 08/07/95 08/24/95 

uglkg uglkg uglkg 

400 U 390 U nla 

400 U 390 U nla 

400 U 390 U nla 

1000 U 990 U nla 

1000 U 990 U nla 

400 U 390 U nla 

400 U 390 U nla 

4-methylphenol 420 U 

4-nitroaniline 1100 U 

4-nitrophenol 1100 U 

N-nitroso-di-n-propylamine 420 U 

N-nitrosodiphenylamine (1) 420 U 

acenaphthene 420 U 

acenaphthylene 420 U 

anthracene 420 U 

benzo(a)anthracene 420 U 

890 790 J nla 

400 J 310 J nla 

340 J 250 J nla 

400 U 390 U nla 

400 U 390 U nla 

80.0 J 110 J nla 

400 U 390 U nla 

400 U 390 U nla 

580 460 nla 

bis(2-ethylhexy1)phthalate 420 U 

butylbenzylphthalate 420 U 

carbazole 420 U 

chrysene 420 U 

di-n-butylphthalate 420 U 

di-n-octylphthalate 420 U 

dibenz(a, h)anthracene 420 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SEMlVOLATlLES 

10129196 10129196 10129196 08/07/95 08/07/95 08107195 08/24/95 

uglkg uglkg uglkg uglkg uglkg uglkg uglkg 

430 UJ 410 UJ 460 UJ 360 U 400 U 390 U nla 

430 UJ 410 UJ 460 UJ 360 U 400 U 390 U nla 

430 UJ 410 UJ 460 UJ 360 U 400 U 390 U nla 

430 UJ 410 UJ 780 350 J 680 500 nla 

430 UJ 410 UJ 65.0 J 360 U 400 U 390 U nla 

430 UJ 410 UJ 460 UJ 360 U 400 U 390 U nla 

430 UJ 410 UJ 460 UJ 360 U 400 U 390 U 

430 UJ 410 UJ 460 UJ 360 U 400 U 390 U n:: 1 430 UJ 410 UJ 460 UJ 360 U 400 U 390 U nla 

dibenzofuran 

dimethylphthalate 

1 1  fluoranthene 
fluorene 

hexachlorobutadiene 

hexachloroethane 

1 1  isophorone 

1 1  naphthalene 

1 1  nitrobenzene 

1 1  pentachlorophenol 

1 1  phenanthrene 

1 1  phenol 

pyrene 

VOLATILES 

1 ,1 ,1-trichloroethane 

1,1,2,2-tetrachloroethane 

1,1,2-trichloroethane 

1 , l  -dichloroethane 

1 , l  -dichloroethene 

1,2-dichloroethane 

nla nla 

430 UJ 410 UJ 760 31 0 J 600 490 nla 

uglkg u g h  ug/kg u d k g  uglkg uglkg uglkg 

nla nla n/a 11.0 U 12.0 U 12.0 U 10.0 U 

nla nla nla 11 .O U 12.0 U 12.0 U 10.0 U 

nla nla nla 11.0 U 12.0 U 12.0 U 10.0 U 

nla I nla nla 

nla 

nla 

nla I nla 

nla I nla 

nla 

nla 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is cofisidered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

nla 

11 .O U 

11 .O U 

11.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

10.0 U 

10.0 U 

10.0 U 
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LOCATION: 06SD06 

DATA SOURCE: 1996 RI 

SAMPLING DATE: 11101196 

VOLATILES 

1,2-dichloroethene (total) nla 

I 

uglkg u g h  uglkg uglkg uglkg 

nla nla 11 .O U 12.0 U 12.0 L 

nla nla 11 .O U 12.0 U 12.0 L 

nla nla 11.0 U 12.0 U 12.0 L 

nla I nla 

( 1  1,2-dichloropropane 1 nla nla I nla 

11 2-butanone I nla nla I nla 

nla nla 11.0 U 12.0 U 12.0 L 

nla nla 11.0 U 12.0 U 12.0 L 

nla nla 11.0 UJ 12.0 UJ 12.0 U. 

nla nla 11.0 U 12.0 U 12.0 L 

nla nla 11.0 U 12.0 U 12.0 L 

nla nla 11.0 U 12.0 U 12.0 L 

11 2-hexanone I nla nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

nla nla 

1 1  4-methyl-2-pentanone 1 nla 
acetone nla 

benzene nla 

bromodichloromethane nla 

bromoform nla 

bromomethane nla 

carbon disulfide nla 

1 1  carbon tetrachloride 
I 

nla nla I nla 

chlorobenzene nla 

chloroethane nla 

nla I nla 

nla I nla 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

nla I nla 

nla I nla 

nla I nla 

1 1  ethylbenzene I nla nla I nla 

1 )  methylene chloride I nla nla I nla 

toluene 

nla I nla nla I nla ( 11.0 UI 12.0 UI 12.0 L 

nla nla 

nla nla 

nla nla 

nla nla 11.0 U 12.0 U 12.0 L 

nla nla 11.0 U 12.0 U 12.0 L 

nla nla 11.0 U 12.0 U 12.0 L 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 06SD06 06SD07 06SD08 

LOCATION: 06SD06 06SD07 06SD08 

DATA SOURCE: 1996 RI 1996 RI 1996 RI 

VOLATILES uglkg uglkg u d k g  

11 trichloroethene I n/a I n/a 1 nla 1 
vinyl chloride n/a n/a nla 

xylene (total) n/a nla n/a 

PESTICIDES Wlkg uglkg Wlkg 

4,4'-DDD 4.2 U 7.2 UJ 4.3 U 

4,4'-DDE 4.2 U 7.2 UJ 4.3 U 

4,4'-DDT 4 2 U 7.2 UJ 4 3 U 

1 1  endosulfan II 1 4.2 UI 7.2 UJI 4.3 U I  
11 endosulfan sulfate 1 4.2 UI 7.2 UJI 4.3 U I  
11 endrin 1 4.2 UI 7.2 UJI 4.3 u I 

uglkg uglkg 

n/a 11.0 U 

n/a 11.0 U 

n/a 11 .O U 

u m g  u g w  

15.0 J 3.6 R 

3.6 J 11.0 

4.6 U 35.0 

46.0 U n/a 

93.0 U n/a 

46.0 U nla 

46.0 U nla 

46.0 U nla 

46.0 U nla 

46.0 U n/a 

2.4 U 1.9 U 

2.4 U 1.9 U 

9.8 1 .O J 

2.4 U 1.9 U 

2.4 U 1.9 U 

4.6 U 3.6 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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I SAMPLE NUMBER: 06SD06 06SD07 I 06SD08 

I /  LOCATION: 

I /  DATA SOURCE: 1 1996 RI 1 1996 RI 1 1996 RI 

SAMPLING DATE: 11/01/96 11/01/96 ' 10/29/96 

PESTICIDES uglkg Wlkg  Wlkg 

endrin aldehyde 4.2 UJ 7.2 UJ 4.3 U 

endrin ketone 4.2 U 7.2 UJ 4.3 U 

gamma-BHC (Lindane) 2.2 UI 3.7 UJI 2.2 U 

gamma-chlordane 

heptachlor 

heptachlor epoxide 3.7 

methoxychlor 22.0 37.0 UJ 22.0 

toxaphene 220 U 370 UJ 220 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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1 1  aluminum 1 1920 1 1810 1 1150 1 1220 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

INORGANICS 

1 1  antimony 1 6.6 UI 6.2 UI 2.5 1 1.5 

1 1  arsenic I 1.1 1 3.5 1 4.2 1 2.2 

13SD02 

13SD02 

1995 RI 

0611 4/95 

W l k g  

1 1  barium 1 15.9 1 2.7 1 6.9 1 20.7 

1 1  beryllium 1 0.22 UI 0.21 UI 0.12 1 0.12 

13SD02-DUP 

1 3SD02 

1995 RI 

0611 4/95 

m / k g  

1 1  cadmium 1 0.78 UI 0.73 UI 0.47 1 2.8 

1 1  calcium 1 610 1 84.5 1 81.1 1 443 

13SD03 

13SD03 

1995 RI 

08124195 

mglkg 

1 1  chromium, total 1 6.6 JI 59.8 JI 23.2 JI 18.3 

16SD01 

16SD01 

1995 RI 

0711 1195 

W l k g  

1 1  cobalt 1 1.5 UI 1.4 UI 0.57 1 0.89 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

NOTES: 

2.9 

2330 

6.4 J 

J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

185 

9.0 J 

0.037 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

2.9 

6380 

13.8 J 

2.3 U 

352 

0.73 U 

1.2 U 

42.6 

0.87 U 

32.4 

6.7 J 

t 

2.5 U 

264 

0.78 U 

1.3 U 

36.3 

0.93 U 

5.8 

10.8 J 

139 

14.1 J 

0.022 

32.7 

91 80 

94.3 

3.0 

451 

0.90 UJ 

22.7 

18.1 

0.74 U 

20.0 

54.7 J 

21.2 

11400 

51 .O 

156 

21.9 

0.19 

3.4 

110 

1.2 L 

0.41 

29.8 

1.0 Ud 

9.3 

132 

176 

41.3 

0.072 



LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 
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13SD03 16SD01 16SD01 

1995 RI 1995 RI 1995 RI 

08/24/95 0711 1195 0711 1/95 

DRAFT 
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NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

4-methylphenol 

4-nitroaniline 

4-nitrophenol 

N-nitroso-di-n-propylamine 

N-nitrosodiphenylamine (1) 

acenaphthene 

acenaphthylene 

anthracene 

benzo(a)anthracene 

benzo(a)pyrene 

1 1  butylbenzylphthalate 1 520 UJI 480 UJI 
1 1  carbazole 1 520 UI  480 u I 

nla 440 U 460 U 490 U 500 U 440 U 360 1 

nla 440 U 460 U 490 U 500 U 440 U 360 1 

nla 440 U 460 U 490 U 500 U 440 U 360 1 

nla 1100 U 1200 U 1200 U 1200 U 1100 U 900 1 
nla 1100 UJ 1200 U 1200 U 1200 U 1100 U 900 1 

chrysene 

di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a,h)anthracene 

nla 

nla 

nla 

nla 

nla 

nla 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Nondetected result is considered unusable due to exceedance of technical quality control criteria. 
R - Positive result is considered unusable due to exceedance of technical quality control criteria. 

520 U 

520 U 

520 U 

520 U 

440 U 

170 J 

430 J 

440 U 

440 UJ 

60.0 J 

56.0 J 

480 U 

480 U 

480 U 

460 U 

160 J 

690 

460 U 

460 U 

120 J 

65.0 J 

490 U 

140 J 

490 U 

490 U 

490 U 

500 U 

500 U 

250 J 

500 U 

500 UJ 

500 UJ 

440 U 

440 U 

120 J 

440 U 

440 U 

440 UJ 

360 C 

360 L 

68.0 

360 C 

360 L 

360 L 
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11 LOCATION: I 13SD02 I 13SD02 I 13SD03 I 16SD01 I 16SD01 I 16SD02 I 16SD02 ( 16SD03 I 17SD01 11 
SAMPLE NUMBER: 

1 1  DATA SOURCE: 

13SD02 

( 1  phenanthrene 
I I I I 

1 520 U( 480 UI nla 1 940 1 990 1 81.0 JI 90.0 JI 59.0 JI 360 4 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3-cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

pentachlorophenol 

1 1  phenol 
I I I I I I I I 

1 520 UI 480 u I nla 1 440 UI 460 UI 490 UI 500 UI 440 UI 360 uII 

13SD02-DUP 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

520 U 

1300 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

13SD03 

pyrene 

VOLATlLES 

1, l  ,1-trichloroethane 

1,1,2,2-tetrachloroethane 

1,1,2-trichloroethane 

1,l-dichloroethane 

1,l-dichloroethene 

1 $2-dichloroethane 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

1200 U 

53.0 J 

Wlkg 

16.0 U 

16.0 U 

16.0 U 

16.0 U 

16.0 U 

16.0 U 

16SD01 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

16SD02 16SDO1-DUP 

82.0 J 

Wlkg 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

150 J 

440 U 

440 U 

440 U 

440 U 

210 J 

440 U 

98.0 J 

440 U 

1100 U 

16SDO2-DUP 

nla 

W/kg 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

110 J 

460 U 

460 U 

460 U 

460 U 

370 J 

460 U 

47.0 J 

460 U 

1200 U 

16SD03 

1500 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 UJ 

14.0 U 

17SD01 

490 U 

490 U 

490 U 

490 U 

490 U 

81.0 J 

490 U 

490 U 

490 U 

1200 U 

2100 

W/kg 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 UJ 

14.0 U 

500 U 

U 500 

U 500 

U 500 

500 U 

110 J 

U 500 

500 U 

500 U 

U 1200 

280 J 

Wlkg 

15.0 U 

15.0 U 

15.0 U 

15.0 U 

15.0 UJ 

15.0 U 

440 U 

440 U 

440 U 

440 U 

440 U 

71.0 J 

440 U 

440 U 

440 U 

1100 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

900 U 

410 J 

u g h  

15.0 U 

15.0 U 

15.0 U 

U 15.0 

15.0 UJ 

15.0 U 

220 J 

W/kg 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 UJ 

14.0 U 

120 J 

Wlkg 

11.0 U 

11.0 U 

11.0 u 
11.0 

11.0 

11.0 U I 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

1,2-dichloroethene (total) 

1,2-dichloropropane 

2-butanone 

13SD02 

13SD02 

1995 RI 

0611 4/95 

uglkg 

16.0 U 

16.0 U 

16.0 U 

chloroform 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

toluene 

trans-1,3-dichloropropene 

13SD02-DUP 

13SD02 

1995 RI 

06/14/95 

uglkg 

14.0 U 

14.0 U 

14.0 U 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

16.0 U 

16 0 U 

16.0 U 

16.0 U 

16.0 U 

16.0 U 

16.0 U 

16.0 U 

16.0 U 

16.0 U 

13SD03 

13SD03 

1995 RI 

08124195 

Wlkg 

10.0 U 

10.0 U 

10.0 UJ 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

16SD01 

16SD01 

1995 RI 

0711 1195 

uglkg 

14.0 U 

14.0 U 

14.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 UJ 

10.0 U 

16SDOl-DUP 

16SD01 

1995 RI 

0711 1195 

u g h  

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 UJ 

14.0 U 

14.6 U 

14.0 U 

14.0 U 

16SD02 

16SD02 

1995 RI 

0711 1195 

Wlkg 

15.0 U 

15.0 U 

15.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 UJ 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

16SDO2-DUP 

16SD02 

1995 RI 

0711 1/95 

uglkg 

15.0 U 

15.0 U 

U 15.0 

15.0 U 

15.0 U 

15.0 U 

15.0 U 

15.0 U 

15.0 UJ 

15.0 U 

15.0 U 

15.0 U 

15.0 U 

16SD03 

16SD03 

1995 RI 

0711 1195 

uglkg 

U 14.0 

14.0 U 

14.0 U 

17SD01 

17SD01 

1995 RI 

08124195 

u g h  

11.0 U 

11.0 U 

11.0 U 

15.0 U 

15.0 U 

15.0 U 

15.0 U 

15.0 U 

15.0 UJ 

15.0 U 

15.0 U 

15.0 U 

U 15.0 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 UJ 

U 14.0 

14.0 U 

14.0 U 

14.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

VOLATILES 

trichloroethene 

vinyl chloride 

xy lene (total) 

PESTICIDES 

Aroclor-1254 

Aroclor-1260 

aldrin 

alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

1 1  dieldrin 

11 endosulfan I 

11 endosulfan II 

11 endosulfan sulfate 

1 1  endrin 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

100 U 

51 .O U 

51.0 U 

51 .O U 

60.0 

35.0 J 

97.0 U 

48.0 U 

48.0 U 

48.0 U 

56.0 

31.0 J 

69.0 U 

34.0 U 

34.0 U 

34.0 U 

3900 

1200 

91.0 U 

45.0 U 

45.0 U 

45.0 U 

45.0 U 

45.0 U 

93.0 U 

46.0 U 

46.0 U 

46.0 U 

46.0 U 

46.0 U 

U 100 

49.0 U 

49.0 U 

49.0 U 

49.0 U 

49.0 U 

100 U 

U 50.0 

50.0 U 

50.0 U 

50.0 U 

50.0 U 

91.0 U 

45.0 U 

45.0 U 

U 45.0 

U 45.0 

U 45.0 

nla 

nla 

nla 

nla 

nla 

nla 
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DRAFT 
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LOCATION: I 13SD02 I 13SD02 I 13SD03 I 16SW1 I l6SDOl I 16SD02 1 165002 I 16SD03 I 17SDOl 

SAMPLE NUMBER: 

DATA SOURCE: 1 1995RI 1 1995RI I 1995 RI 1 1995RI 1 1995 R1 1 1995RI 1 1995 RI 1 1995RI 1 199511 

SAMPLING DATE: 0611 4/95 0611 4195 08/24/95 0711 1 195 0711 1/95 0711 1195 0711 1195 0711 1195 08/24/95 

PESTICIDES 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as re~orted bv the laboratorv or as aualified based on blank contamination. 

13SD02 

UJ -- Non-detected result is considered estimateidue to exceedance of'technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

16SD02 13SD02-DUP 13SD03 17SD01 16SD02-DUP 16SD03 16SD01 16SDO1-DUP 
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DRAFT 
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li SAMPLE NUMBER: 

LOCATION: 

I/ DATA SOURCE: 

1 1  SAMPLING DATE: 1 0611 5195 

( 1  aluminum ( 19300 J 

11  antimony 1  25.6 UJ 

11  arsenic 1  36.3 J 

11  barium 1  71.8 J 

1 1  beryllium 1  1.2 J 

11 cadmium 1  3.1 J 
1 )  calcium 1 4660 J 

11  chromium, total 1  53.5 J 

11  cobalt 1  6.4 J 

iron 49700 J 

lead 126 J 

magnesium 3120 4 

manganese 74.8 J 

mercury 0.32 J 

nickel 27.6 J 

potassium 3350 J 

selenium 7.4 J 

silver 5.0 U J  

sodium 695 J 

thallium 3.6 UJ 

11  vanadium 1  101 J 

zinc 242 J 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DRAFT 
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SAMPLE NUMBER: 17SD02 17SD03 17SD04 17SD05 17SD06 17SD07 17SD08 

LOCATION: 17SD02 1 7SD03 17SD04 17SD05 17SD06 17SD07 17SD08 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 1996 RI 1996 RI 1996 RI 1996 RI 

SAMPLING DATE: 0611 5/95 0611 5/95 0611 5/95 10130196 10128196 10128196 10130196 

- -  

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

4-bromophenyl-phenylether 

4-chloro-3-methylphenol 

2100 UJ 

2100 UJ 

740 UJ 

740 UJ 

410 U 

410 U 

480 UJ 

480 UJ 

440 U 

440 U 

1800 UJ 

1800 UJ 

430 U J 

U J 430 

nla 

nla nla I 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

butylbenzylphthalate 1 2100 UJI 610 JI 410 U I  480 U, 

4-chlorophenyl-phenylether 

4-methylphenol 

4-nitroaniline 

4-nitrophenol 

N-nitroso-di-n-propylamine 

N-nitrosodiphenylamine (1) 

acenaphthene 

acenaphthylene 

anthracene 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

bis(2-chloroethoxy)methane 

bis(2-chloroethy1)ether 

carbazole 1 2100 UJ( 630 JI 410 U I  480 U, 

17SD02 

17SD02 

1995 RI 

0611 5/95 

Wlkg  

2100 UJ 

420 J 

5200 UJ 

5200 UJ 

2100 UJ 

2100 UJ 

2100 UJ 

2100 UJ 

2100 UJ 

500 J 

490 J 

1000 J 

530 J 

260 J 

2100 UJ 

2100 UJ 

NOTES: 

17SD03 

17SD03 

1995 RI 

0611 5/95 

u g h  

- - 

chrysene 

dl-n-butylphthalate 

dl-n-octylphthalate 

d~benz(a,h)anthracene 

740 UJ 

820 J 

1800 UJ 

1800 UJ 

740 UJ 

740 UJ 

340 J 

89.0 J 

1000 J 

2600 J 

2600 J 

5000 J 

3100 J 

1300 J 

740 UJ 

740 UJ 

- - 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

17SD04 

17SD04 

1995 RI 

0611 5/95 

Wlkg  

690 J 

2100 UJ 

2100 UJ 

21 00 UJ 

50.0 J 

440 U 

440 U 

440 U 

17SD05 

17SD05 

1996 RI 

10130196 

4Jlkg 

410 U 

410 U 

1000 U 

1000 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

41.0 J 

62.0 J 

410 U 

410 U 

410 U 

410 U 

480 U 

480 U. 

1200 U 

1200 U 

480 U 

480 U 

480 U 

480 U 

480 U, 

120 

140 

200 

66.0 

92.0 

480 U 

480 U, 

3100 J 

140 J 

740 UJ 

820 J 

180 J 

1800 UJ 

1800 UJ 

1800 UJ 

52 0 J 

410 U 

410 U 

410 U 

76.0 J 

430 U J 

U J 430 

430 U J 

180 

480 U 

480 U 

480 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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SAMPLE NUMBER: I 17SD02 I 17SD03 I 17SD04 I l7SD05 I 17SD06 

LOCATION: 1 175002 1 175003 I 17SD04 1 17SD05 I 17SD06 

DATA SOURCE: 1 1995RI I 1995RI 1 1995RI 1 199611 1 1996RI 

SAMPLING DATE: 1 06115195 1 06115195 1 06115195 1 10130196 1 10128196 

SEMIVOLATILES 

dibenzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

fluorene 

hexachlorobenzene 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3-cd)pyrene 

isophorone 

naphthalene 

nitrobenzene 

pentachlorophenol 

phenanthrene 

phenol 

pyrene 

VOLATILES 

1,1,1-trichloroethane 

1,1,2,2-tetrachloroethane 

1,1,2-trichloroethane 

1 , l  -dichloroethane 

1 , l  -dichloroethene 

1,2-dichloroethane 

uglkg 

440 U 

440 U 

440 U 

93.0 J 

440 U 

440 U 

440 U 

440 UJ 

440 U 

440 U 

440 U 

440 U 

440 U 

1100 UJ 

440 U 

440 U 

75.0 J 

uglkg 

w l k g  

1800 UJ 

1800 UJ 

1800 UJ 

400 J 

1800 UJ 

1800 UJ 

1800 UJ 

I 

uglkg 

2100 UJ 

2100 UJ 

2100 UJ 

930 J 

21 00 UJ 

2100 UJ 

2100 UJ 

2100 UJ 

2100 UJ 

420 J 

21 00 UJ 

2100 UJ 

2100 UJ 

5200 UJ 

51 0 J 

21 00 UJ 

1100 J 

u g h  

62.0 UJ 

62.0 UJ 

62.0 UJ 

1800 430 nla nla 

1800 UJ 430 UJ nla nla 

4600 UJ 1100 nla nla 

1800 UJ 

1800 UJ 

NOTES: 

62.0 UJ 

62.0 UJ 

62.0 UJ 

u g w  

430 U J 

430 U J 

430 U J 

110 J 

430 U J 

430 U J 

430 U J 

I 

ug/kg 

220 J 

100 J 

740 UJ 

4700 J 

590 J 

740 UJ 

740 UJ 

740 UJ 

740 UJ 

2200 J 

75.0 J 

160 J 

740 UJ 

1800 UJ 

4200 J 

740 UJ 

7000 J 

u g h  

22.0 UJ 

22.0 UJ 

22.0 UJ 

nla I nla I n/a 1 nla 

430 U J 

430 U J 

200 J 

1800 UJ 

360 J 

uglkg 

22.0 UJ 

22.0 UJ 

22.0 UJ 

I I 

W/kg  

410 U 

43.0 J 

410 U 

96.0 J 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

410 U 

1000 U 

410 U 

410 U 

80.0 J 

uglkg 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

' Jgw  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

u g h  

480 UJ 

480 UJ 

480 UJ 

310 J 

480 UJ 

480 UJ 

480 UJ 

480 UJ 

480 UJ 

68.0 J 

480 UJ 

480 UJ 

480 UJ 

1200 UJ 

J 120 

480 UJ 

250 J 

uglkg 

nla 

nla 

63.0 J 

430 U J 

110 J 

u g w  

nla 

nla 

nla 

I 

nla 

nla 

nla 

nla 

12.0 U 

12.0 U 

12.0 U 

u g w  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

12.0 U 

12.0 U 

12.0 U 

nla 

n/a 

nla 

uglkg 

nla 

nla 

nla nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

u g m  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

1,2-dichloroethene (total) 

1,2-dichloropropane 

2-butanone 

2-hexanone 

17SD02 

17SD02 

1995 RI 

0611 5/95 

W l k g  

62.0 UJ 

62.0 UJ 

120 UJ 

62.0 UJ 

chloromethane 

cis-1,3-dichloropropene 

dibromochloromethane 

ethylbenzene 

methylene chloride 

styrene 

tetrachloroethene 

toluene 

trans-l,3-dichloropropene 

1 7SD03 

17SD03 

1995 RI 

0611 5/95 

W l k g  

22.0 UJ 

22.0 UJ 

54.0 UJ 

22.0 UJ 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

62.0 UJ 

62.0 UJ 

62.0 UJ 

62.0 UJ 

62.0 UJ 

62.0 UJ 

62.0 UJ 

62.0 UJ 

62.0 UJ 

17SD04 

17SD04 

1995 RI 

0611 5/95 

uglkg 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

22.0 UJ 

22.0 UJ 

22.0 UJ 

22.0 UJ 

22.0 UJ 

22.0 UJ 

22.0 UJ 

4.0 J 

22.0 UJ 

17SD05 

17SD05 

1996 RI 

10130196 

uglkg 

nla 

nla 

nla 

nla 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

17SD06 

17SD06 

1996 RI 

10128196 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

17SD07 

17SD07 

1996 RI 

10128196 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

17SD08 

17SD08 

1996 RI 

10130196 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

17SD09 

17SD09 

1996 RI 

10130196 

uglkg 

nla 

nla 

nla 

nla 

17SD10 

17SD10 

1996 RI 

10130196 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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DRAFT 
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SAMPLE NUMBER: 17SD02 17SD03 

1 1  LOCATION: 

1) DATA SOURCE: 1 1995RI 1 1995RI 

1 1  SAMPLING DATE: 1 06/15/95 1 06115195 

VOLATILES 

trichloroethene 

vinyl chloride 62.0 22.0 

xylene (total) 

PESTICIDES 

4,4'-DDT 30.0 

Aroclor-1016 210 

11 aldrin I 11.0 UJI 3.8 U. 
~ - ~ ~-~ - 

alpha-BHC 11.0 UJ 3.8 U. 

alpha-chlordane 8.1 JN 2.2 F; 

beta-BHC 11.0 UJ 3.8 U. 

delta-BHC 11.0 UJ 3.8 U. 

dieldrin 21.0 UJ 7.3 U. 

endosulfan I 11.0 UJ 3.8 U, 

endosulfan II 21.0 UJ 7.3 U. 

endosulfan sulfate 21.0 UJ 7.3 U. 

endrin 21.0 UJ 7.3 U. 

NOTES. 

0611 5/95 10130196 10128196 10128196 

uglkg u g h  uglkg uglkg 

12.0 U nla nla nla 

- 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

12.0 U 

uglkg 

4.1 U 

0.36 R 

4.1 U 

41 .O U 

82.0 U 

41 .O U 

41 .O U 

41.0 UI 48.0 UI 44.0 UI 180 UJI 43.0 U-2.0 UI 57.0 1 I 

nla 

uglkg 

4.8 U 

4.8 U 

4.8 U 

48.0 U 

97.0 U 

48.0 U 

48.0 U 

nla 

u g h  

4.4 U 

4.4 U 

4.4 U 

44.0 U 

89.0 U 

44.0 U 

44.0 U 

nla 

u w g  

42.0 J 

J 110 

39.0 J 

180 UJ 

370 UJ 

180 UJ 

180 UJ 

nla 

uglkg 

4.3 U 

4.8 

4.3 U 

43.0 U 

87.0 U 

43.0 U 

43.0 U 

nla 

uglkg 

5.2 U 

5.2 U 

5.2 U 

U 52.0 

110 U 

52.0 U 

52.0 U 

nla 

u g h  

23.0 JN 

7.6 

4.8 U 

48.0 U 

98.0 U 

48.0 U 

48.0 
-- 

U 
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SAMPLE NUMBER: 17SD02 1 7SD03 17SD04 17SD05 17SD06 17SD07 1 7SD08 17SD09 17SD10 

11 LOCATION: 1 175002 1 175003 1 175004 1 17SD05 I l 7SW6 1 175007 1 17SDO8 / 17SD09 1 17SD10 

11 DATA SOURCE: 1 1995RI 1 1995RI 1 1995RI I 1996 RI 1 1996.1 1 1996 RI 1 1996 RI 

I , I I 

toxaphene 1100 UJ 380 UJ 210 U 250 U 940 UJ 220 U 270 U 250 U U 230 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DRAFT 
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LOCATION: BGSDOl 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 06/08/95 

INORGANICS mglkg 

aluminum 3940 

antimony 5.7 L 

arsenic 2.4 

barium 10.6 

beryllium 0.57 

cadmium 0.68 L 

calcium 518 

chromium, total 56.0 

cobalt 2.1 

copper 1.5 

cyanide 0.33 U, 

iron 7650 

lead 4.6 

magnesium 256 

manganese 9.2 

mercury 0.0088 L 

nickel 6.0 

11 potassium 1  681 

11 selenium 1  0.68 L 
( 1  silver 1 1.1 U 

1 1  sodium 1  30.3 

1 1  thallium 1  0.81 U 

1 )  vanadium 1  42.7 

zinc 26.9 J 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: BGSDOl 

LOCATION: BGSDO1 

DATA SOURCE: 1995 RI 

SEMIVOLATILES 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-g 

ANALYTICAL RESULTS FOR SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 32 of 35 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

dibenzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

BGSDOl 

BGSDOl 

1995 RI 

06/08/95 

u g w  

450 U 

450 U 

450 U 

450 U 

phenol 

pyrene 

VOLATILES 

1,1,1 -trichloroethane 

1 , I  ,2,24etrachloroethane 

1 , I  ,2-trichloroethane 

I ,1-dichloroethane 

1, l  -dichloroethene 

1,2-dichloroethane 

BGSDO2 

BGSDO2 

1995 RI 

06108195 

uglkg 

1600 UJ 

1600 UJ 

1600 UJ 

1800 J 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

450 U 

450 UJ 

uglkg 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

BGSD04 

BGSD04 

1995 RI 

06/08/95 

W k g  

430 U 

44.0 J 

430 U 

300 

1600 UJ 

1900 J 

uglkg 

48.0 UJ 

48.0 UJ 

48.0 UJ 

48.0 UJ 

48.0 UJ 

48.0 UJ 

BGSDO5 

BGSDO5 

1996 RI 

10131196 

uglkg 

450 UJ 

450 UJ 

450 UJ 

450 UJ 

430 U 

350 J 

uglkg 

13.0 U 

13.0 U 

13.0 U 

13.0 U 

13.0 U 

13.0 U 

BGSDO5-DUP 

BGSDO5 

1996 RI 

1 013 1 196 

Wlkg 

440 UJ 

440 UJ 

440 UJ 

440 UJ 

450 UJ 

450 UJ 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

BGSD06 

BGSDO6 

1996 RI 

10131 196 

uglkg 

460 UJ 

460 UJ 

460 UJ 

240 J 

440 UJ 

440 UJ 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

BGSD07 

BGSD07 

1996 RI 

11101/96 

uglkg 

420 U 

420 U 

420 U 

420 U 

460 UJ 

J 200 

Wlkg 

nla 

nla 

nla 

nla 

nla 

nla 

- - -  
- - -  

420 U 

420 U 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

- - -  

- - -  



TABLE A-g 

ANALYTICAL RESULTS FOR SEDIMENT 
DRAFT 

Page 33 of 35 
NWS EARLE, COLTS NECK, NEW JERSEY 

DATA SOURCE: 

SAMPLING DATE: 

NOTES: 
J -- Value is considered estimated due to exceedance of technical aualitv control criteria or because result is less than the Contract Reauired Quantitation Limit (CRQL) . . 
U -- Value is a non-detected result as re~orted bv the laboratorv or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated-due to exceedance of'technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-g 

ANALYTICAL RESULTS FOR SEDIMENT 
DRAFT 

Paae 34 of 35 - 
NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: I BGSDOI 1 BGSD02 1 BGSD04 1 BGSDO5 I BGSDO5 I BGSDO6 / BGSDO7 

SAMPLE NUMBER: 

DATA SOURCE: 1 1995RI 1 1995 RI 1 1995 R1 1 1996RI I 1996 RI 1 1996 R1 I 1996RI I I 

BGSDOl 

SAMPLING DATE: 

VOLATILES 

trichloroethene 

vinyl chloride 

xylene (total) 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

BGSD02 

I I I 

06/08/95 

uglkg 

14.0 U 

14.0 U 

14.0 U 

aldrin 

BGSD04 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

2.3 u I 1.8 RI 0.17 RI  2.3 UI 2.3 URI 2.4 u I 2.2 u I 

06108195 

Wlkg 

48.0 UJ 

48.0 UJ 

48.0 UJ 

BGSD05 

06/08/95 

uglkg 

13.0 U 

13.0 U 

13.0 U 

44.0 U 

5.8 J 

44.0 U 

44.0 U 

BGSD05-DUP 

43.0 U 

43.0 U 

43.0 U 

43.0 U 

160 UJ 

160 UJ 

160 UJ 

160 UJ 

10131 I96 

uglkg 

nla 

nla 

nla 

BGSDO6 

45.0 U 

45.0 U 

45.0 U 

45.0 U 

10131 196 

Wlkg  

nla 

n/a 

nla 

BGSD07 

44.0 UR 

44.0 UR 

44.0 UR 

44.0 UR 

10131 I96 

uglkg 

nla 

nla 

nla 

- - -  

1 1 I01 196 

uglkg 

nla 

nla 

n/a 

46.0 U 

46.0 U 

46.0 U 

46.0 U 

- - - 

42.0 U 

42.0 U 

42.0 U 

42.0 U 



TABLE A-g 

ANALYTICAL RESULTS FOR SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 35 of 35 

1 1  endrin aldehyde 1 4.4 UI 16.0 UJI 4.3 U I  4.5 UJ 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

PESTICIDES 

1 1  endrin ketone 1 4.4 UI 1.6 JI 0.22 R I  4.5 U 

1 1  gamma-BHC (Lindane) 1 2.3 UI 8.1 UJI 2.2 UI 2.3 L 

BGSDOl 

BGSDOl 

1995 RI 

06/08/95 

uglkg 

1 1  gamma-chlordane 1 2.3 UI 8.1 UJI 0.10 JI 2.3 L 

11 heptachlor 1 2.3 UI 8.1 UJI 2.2 UI 2.3 L 

BGSDO2 

BGSDO2 

1995 RI 

06/08/95 

uglkg 

1 )  heptachlor epoxide 1 2.3 UI 0.16 RI 2.2 UI 2.3 L 

11 methoxychlor 1 23.0 UI 81.0 UJI 22.0 u I 23.0 U 

BGSD04 

BGSD04 

1995 RI 

06/08/95 

Wlkg 

BGSD05 

BGSDO5 

1996 RI 

1 0131 196 

uglkg 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

toxaphene 230 U 810 UJ 220 U 230 L 



APPENDIX A.h. 

ANALYTICAL DATABASE 

MISCELLANEOUS PARAMETERS 

SEDIMENT SAMPLES 



TABLE A-h 

MISCELLANEOUS PARAMETERS RESULTS FOR SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 6 

LOCATION: 03SD02 03SD03 

DATA SOURCE: 1996 RI 1996 RI 

SAMPLING DATE: 10130196 10130196 

MISCELLANEOUS PARAMETERS 

% solids YO 82.9 73.4 

moisture YO nla n/a 

total organic carbon mglkg 160000 4860 

69.6 I nla 

nla 1 54.8 

nla 1 6.6 J 

nla I nla nla 78.9 

52.3 nla 

6.7 J nla 

80000 J 8130 

06SD06 

06SD06 

1996 RI 

11101196 

77.7 

nla 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-h 

MISCELLANEOUS PARAMETERS RESULTS FOR SEDIMENT 
DRAFT 

Page 20 f  6 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

MISCELLANEOUS PARAMETERS 

% solids YO 

moisture % 

71.8 nla nla nla 

35.6 1 31.4 

nla nla 

2.7 1 25.5 nla I nla 

pH 

petroleum hydrocarbons mglkg 

total organic carbon mglkg 

EXPLOSIVES 

1,3,5-trinitrobenzene uglkg 

1,3-dinitrobenzene uglkg 

2,4,6-trinitrotoluene uglkg 

2,4-dinitrotoluene uglkg 

2,6-dinitrotoluene uglkg 

2-amino-4,6-dinitrotoluene uglkg 

2-nitrotoluene uglkg 

3-nitrotoluene uglkg 

4-amino-2,6-dinitrotoluene uglkg 

nla I nla 

nla 

4830 

nla I nla nla 40.2 U nla 

37.2 U nla 

35.6 U nla 

51.6 U nla 

47.7 U nla 

46.7 U nla 

81.4 U nla 

81.8 U nla 

40.9 U nla 

87.3 U nla 

70.5 U nla 

50.9 U nla 

35.2 U nla 

nla I nla nla 1 37.2 U 

nla nla 1 35.6 U 

nla I nla nla nla 1 51.6 U 

nla nla nla 

nla 1 nla nla nla 1 46.7 U 

n/a I nla nla 

nla I nla nla 1 81.8 U 

nla nla 40.9 U 

nla 87.3 U 

nla 70.5 U 

nla 50.9 U 

nla 35.2 U 

nla I3400 U 

nla 10000 U 

nla 

nla 

nla 

nla 

nla I nla nla ( nla 

nla I nla nla I nla 10000 

163 nla 

nla I nla nla 1 250 U 

nla nla 163 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

MISCELLANEOUS PARAMETERS 

moisture % 

petroleum hydrocarbons mglkg I/ pH 
1 )  total organic carbon mglkg 

TABLE A-h 

MISCELLANEOUS PARAMETERS RESULTS FOR SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

nla I nla I nla I n/a 

DRAFT 

Page 30f 6 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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MISCELLANEOUS PARAMETERS RESULTS FOR SEDIMENT 
DRAFT 

Page 40f  6 
NWS EARLE, COLTS NECK, NEW JERSEY 

17SD09 17SD10 BGSDOI BGSD02 BGSD04 

1996 RI 1996 RI 1995 RI 1995 RI 1995 RI 

10130196 10130196 06106195 06106195 06108195 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

1 1  % solids YO nla I nla 1 77.2 

1 1  ammonia nitrogen mglkg 

62.6 

nla 

nla 

nla 

n/a I n/a I nla nla 

nla 

nla 

nla 

nla 

nla 

68.0 

nla 

nla 

nla 

1 1  chloride mglkg nla I nla I nla 

nla 

100 U 

5.0 J 

26.0 1 1  moisture % nla I nla I nla 

nla 

500 UJ 

33.0 J 

79.3 

nla 

100 1 

10.0 

23.0 

1 1  nitrate nitrogen mglkg nla 

nla 

nla 

nla 

42200 

nla 

nla I nla I nla 

1 1  nitrite nitrogen rnglkg 

nla 

nla 

nla 

nla 

26800 

nla 

nla nla 

3560 149000 

nla nla 

petroleum hydrocarbons rnglkg 

total organic carbon mglkg 

1 .O U 

1 .O U 

6.2 

50.0 

2000 

390 

nla 

11700 

total phosphorus as PO4 rnglkg 

EXPLOSIVES 

1,3,54rinitrobenzene Wlkg 

1,3-dinitrobenzene uglkg 

2,4,6-trinitrotoluene uglkg 

2,4-dinitrotoluene uglkg 

2,6-dinitrotoluene Wlkg 

2-amino-4,6-dinitrotoluene uglkg 

2.3 J 

5.0 UJ 

3.9 J 

660 J 

52000 J 

1100 J nla 

0.60 , 

1 .O 1 

6.0 

120 

1100 

220 

nla nla nla 

n/a 

nla nla nla 

nla nla 0.10 0.50 UJ 0.10 

nla nla 0.30 1.0 UJ 0.30 

nla nla 0.30 U 1.0 UJ 0.30 

nla 

nla 

nla I nla I nla 

nla I nla I nla 

3-nitrotoluene uglkg 

4-amino-2,6-dinitrotoluene uglkg 

nla nla 0.10 U 0.50 UJ 0.10 1 

nla I nla I nla nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 1 nla I nla nla 

0.30 U 

0.30 U 

0.30 U 

0.30 U 

0.50 U 

nla nla nla 

nla 

1.0 UJ 

1.0 UJ 

1.0 UJ 

1.0 UJ 

2.0 UJ 

1 1  nitrobenzene uglkg 

0.30 1 

0.30 1 

0.30 1 

0.30 L 

0.50 L 

nla I nla 1 0.10 UI 0.50 UJI 0.10 L nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R - Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-h 

MISCELLANEOUS PARAMETERS RESULTS FOR SEDIMENT 
DRAFT 

Page 5 0 f  6 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

EXPLOSIVES 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

17SD06 

17SD06 

I I I I I I I I I 

1996 RI 

10128196 

tetryl uglkg I nla 

17SD07 

17SD07 

1996 RI 

10128196 

nla 

17SD08 

17SD08 

1996 RI 

10130196 

nla 

17SD09 

17SD09 

1996 RI 

10130196 

nla 

17SD10 

17SD10 

1996 RI 

10130196 

nla 

BGSDOI 

BGSDOI 

1995 RI 

06/08/95 

0.10 UJ 

BGSDO2 

BGSD02 

1995 RI 

06108195 

BGSD04 

BGSD04 

nla 0.50 UJ 

BGSDO5 

BGSD05 

1995 RI 

06/08/95 

0.10 UJ 

1996 RI 

1 013 1 196 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

MISCELLANEOUS PARAMETERS 

% solids % 

total organic carbon mglkg 

TABLE A-h 

MISCELLANEOUS PARAMETERS RESULTS FOR SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 60 f  6 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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APPENDIX A.i. 

ANALYTICAL DATABASE 

EXPLOSIVES RESULTS 

SEDIMENT SAMPLES 



TABLE A-I 

EXPLOSIVES RESULTS FOR SEDIMENT 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 1 

1 1  RDX 
I I I I I 

1 50.9 UI 0.60 UI 0.60 u I 50.9 u I 0.50 L 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

EXPLOSIVES 

1,3,54rinitrobenzene 

1,3-dinitrobenzene 

2,4,6-trinitrotoluene 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

2-amino-4,6-dinitrotoluene 

2-nitrotoluene 

3-nitrotoluene 

4-amino-2,6-dinitrotoluene 

4-nitrotoluene 

HMX 

nla I nla 

13SD01 

13SD01 

1995 RI 

08124195 

uglkg 

40.2 U 

37.2 U 

35.6 U 

51.6 U 

47.7 U 

46.7 U 

81.4 U 

81.8 U 

40.9 U 

87.3 U 

70.5 U 

nitrobenzene 

nitrocellulose 

nitroglycerin 

picric acid 

tetryl 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. - - ., ,, . . #  1 I L I  . , .  ' . .  , , 9 . ,  , , .. . 

13SD02 

13SD02 

1995 RI 

06114195 

Wlkg 

0.20 U 

0.20 U 

0.20 U 

0.30 U 

0.30 U 

0.20 U 

0.20 U 

0.30 U 

0.30 U 

0.30 U 

0.30 U 

35.2 U 

13400 U 

10000 U 

250 U 

163 U 

13SD02-DUP 

13SD02 

1995 RI 

06/14/95 

Wlkg 

0.10 U 

0.10 U 

0.10 U 

0.30 U 

0.30 U 

0.10 U 

0.10 U 

0.30 U 

0.30 U 

0.30 U 

0.30 U 

0.20 U 

nla 

nla 

nla 

0.20 UJ 

13SD03 

13SD03 

1995 RI 

08124195 

u g h  

40.2 U 

37.2 U 

35.6 U 

51.6 U 

47.7 U 

46.7 U 

81.4 U 

81.8 U 

40.9 U 

87.3 U 

70.5 U 

0.10 U 

nla 

nla 

nla 

0.10 UJ 

BGSDO1 

BGSDOl 

1995 RI 

06/08/95 

uglkg 

0.10 L 

0.10 L 

0.10 L 

0.30 L 

0.30 L 

0.10 L 

0.10 L 

0.30 L 

0.30 L 

0.30 C 

0.30 L 

35.2 U 

11800 U 

10000 U 

250 U 

163 U 

0.10 L 

nla 

nla 

nla 

0.10 U. 
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APPENDIX A.j . 
ANALYTICAL DATABASE 

ORGANIC AND INORGANIC PARAMETERS 

SUBSURFACE SOIL SAMPLES 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 
DRAFT 

Page 1 of 48 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

)I aluminum 

1 1  antimony 
arsenic 

calcium 

chromium, total 

1 1  cobalt 

copper 

iron 

magnesium 

1 1  manganese 

1 1  mercury 

1 1  nickel 

potassium 

selenium 

1 1  silver 
sodium 

thallium 

vanadium +--- 
NOTES: 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 
DRAFT 

Page 201 48 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

11 2,4-dinitrotoluene 
I I I I I 

nla nla nla 1 380 UI 400 UI 360 UI 12000 U I  12000 4 UI 390 

1,2,4-trichlorobenzene 

1,2-dichlorobenzene 

1,3-dichlorobenzene 

1,4-dichlorobenzene 

2,2'-oxybis(1 -chloropropane) 

2,4,5-trichlorophenol 

2,4,6-trichlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol 

360 U 

360 U 

360 U 

360 U 

360 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

2,6-dinitrotoluene 

2-chloronaphthalene 

2-chlorophenol 

2-methylnaphthalene 

2-methylphenol 

U 390 

390 U 

U 390 

390 U 

U 390 

2-nitroaniline 

2-nitrophenol 

3,3'-dichlorobenzidine 

3-nitroaniline 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

4,6-dinitro-2-methylphenol 

4-bromophenyl-phenylether 

4-chloro-3-methylphenol 

12000 U 

12000 U 

12000 U 

12000 U 

12000 U 

nla 

nla 

nla 

nla 

nla 

12000 U 

12000 U 

12000 U 

12000 U 

12000 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
I 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

380 U 

380 U 

380 U 

380 U 

380 U 

960 U 

380 U 

380 U 

380 U 

960 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

400 U 

400 U 

400 U 

400 U 

400 U 

960 U 

380 U 

380 U 

960 U 

1000 U 

400 U 

400 U 

400 U 

1000 U 

380 U 

380 U 

380 U 

380 U 

380 U 

nla 

nla 

nla 

U 910 

360 U 

360 U 

360 U 

910 U 

400 U 

400 U 

400 U 

400 U 

400 U 

1000 U 

400 U 

400 U 

1000 U 

960 U 

380 U 

380 U 

980 U 

U 390 

U 390 

980 U 

910 U 

360 U 

360 U 

910 U 

980 U 

390 U 

U 390 

U 390 

980 U 

360 U 

360 U 

360 U 

360 U 

360 U 

1000 U 

400 U 

400 U 

29000 U 

12000 U 

12000 U 

29000 U 

29000 U 

12000 U 

12000 U 

12000 U 

29000 U 

U 390 

390 U 

U 390 

390 U 

U 390 

29000 U 

12000 U 

12000 U 

29000 U 

910 U 

360 U 

360 U 

29000 U 

12000 U 

12000 U 

12000 U 

29000 U 

12000 U 

12000 U 

12000 U 

130000 

12000 U 

980 U 

U 390 

U 390 

12000 U 

12000 U 

12000 U 

1 70000 

12000 U 

29000 U 

12000 U 

12000 U 

29000 U 

12000 U 

12000 U 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 30 f  48 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

4-chloroaniline 

4-chlorophenyl-phenylether 

4-methylphenol 

4-nitroaniline 

4-nitrophenol 

N-nitroso-di-n-propylamine 

N-nitrosodiphenylamine (1) 

acenaphthene 

acenaphthylene 

anthracene 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

bis(2-chloroethoxy)methane 

bis(2-chloroethy1)ether 

bis(2-ethylhexy1)phthalate 

butylbenzylphthalate 

carbazole 

chrysene 

di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a,h)anthracene 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

12SB02-03 

12SB02 

1996 RI 

10129196 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

128803-03 

12SBO3 

1996 RI 

10129196 

u!3/kg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

123804-03 

12SB04 

1996 RI 

10129196 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

16SBO1-06 

16SB01 

1995 RI 

07109195 

uglkg 

380 U 

380 U 

380 U 

960 U 

960 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 UJ 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

16SBO2-04 

16SB02 

1995 RI 

07109195 

uglkg 

400 U 

400 U 

400 U 

1000 U 

1000 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

400 UJ 

400 U 

400 U 

400 U 

400 U 

400 U 

400 U 

16SB03-02 

16SB03 

1995 RI 

07/09/95 

uglkg 

360 U 

360 U 

360 U 

910 U 

910 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

140 J 

360 U 

360 U 

360 U 

360 U 

360 UJ 

360 U 

16SBO3-06 

16SB03 

1995 RI 

07109195 

ug/kg 

390 U 

390 U 

390 U 

980 U 

980 U 

U 390 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

U 390 

390 U 

390 U 

390 U 

U 390 

150 UJ 

U 390 

U 390 

390 U 

390 U 

390 UJ 

390 U 

16SB04-08 

16SB04 

1995 RI 

07/09/95 

ug/kg 

12000 U 

12000 U 

U 12000 

29000 U 

29000 U 

12000 U 

12000 U 

6900 J 

U 12000 

2300 J 

12000 U 

12000 U 

12000 U 

12000 U 

U 12000 

12000 U 

12000 U 

12000 UJ 

12000 UJ 

12000 U 

12000 U 

12000 U 

12000 UJ 

12000 U 

16SB04-08-DUP 

16SB04 

1995 RI 

07109195 

uglkg 

12000 U 

12000 U 

12000 U 

29000 U 

29000 U 

12000 U 

12000 U 

8200 J 

12000 U 

2800 J 

12000 U 

12000 U 

12000 U 

12000 U 

12000 U 

12000 U 

12000 U 

12000 U J 

12000 U J 

12000 U 

12000 U 

12000 U 

12000 U J 

12000 U 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 40 f  48 

1 1  SAMPLE NUMBER: 128802-03 1 12SB03-03 1 128804-03 

/ I  LOCATION: 

11 DATA SOURCE: 

SAMPLING DATE: 10129196 10129196 10129196 

SEMIVOLATILES W l k g  u g h  u g h  

dibenzofuran nla nla nla 

diethylphthalate nla nla nla 

1 1  isophorone 
I I I I I I 

nla nla nla 1 380 UI 400 UI 360 UI 390 UI 12000 UI 12000 

naphthalene 

nitrobenzene 

pentachlorophenol 

phenanthrene 

phenol 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

pyrene 

VOLATILES 

1,1,1-trichloroethane 

1,1,2,2-tetrachloroethane 

1,1,2-trichloroethane 

1,l-dichloroethane 

1,l-dichloroethene 

1,2-dichloroethane 

nla 

nla 

nla 

nla 

nla 

nla 

u g h  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

u d k g  

nla 

nla 

nla 

nla 

nla 

nla 

380 U 

380 U 

960 U 

380 U 

380 U 

380 U 

uglkg 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

400 U 

400 U 

U 1000 

400 U 

400 U 

400 U 

W l k g  

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

360 U 

360 U 

910 U 

360 U 

360 U 

360 U 

Wlkg  

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

390 U 

390 U 

980 U 

U 390 

390 U 

39000 

12000 U 

29000 U 

21000 

12000 U 

1800 J 

uglkg 

5800 U 

5800 U 

5800 U 

5800 U 

5800 U 

5800 U 

U 390 

Wlkg  

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

42000 

12000 U 

29000 U 

24000 

12000 U 
I 

1600 J 

uglkg 

58.0 UJ 

58.0 UJ 

58.0 UJ 

58.0 UJ 

58.0 UJ 

58.0 UJ 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 
DRAFT 

Paae 5 0 f  48 
NWS EARLE, COLTS NECK, NEW JERSEY 

DATA SOURCE: 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

trichloroethene 

vinyl chloride 

xylene (total) 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4.4'-DDT 

Aroclor-1016 

12SB02-03 

12SB02 

1996 RI 

10129196 

uglkg 

nla 

nla 

nla 

Wlkg  

nla 

nla 

nla 

nla 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

128803-03 

12SBO3 

1996 RI 

1 0129196 

uglkg 

nla 

nla 

nla 

u g h  

nla 

nla 

nla 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

nla 

nla 

nla 

128804-03 

12SB04 

1996 RI 

10129196 

uglkg 

nla 

nla 

nla 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

16SBO2-04 

16SB02 

1995 RI 

07109195 

Wlkg  

12.0 U 

12.0 U 

12.0 U 

u d k g  

4.0 U 

4.0 U 

4.0 U 

40.0 U 

16SBO1-06 

16SB01 

1995 RI 

07109195 

u g h  

12.0 U 

12.0 U 

12.0 U 

uglkg 

nla 

nla 

nla 

38.0 U 

nla 

nla 

nla 

nla 

nla 

16SB03-02 

16SB03 

1995 RI 

07109195 

Wlkg 

U 11.0 

U 11.0 

11.0 U 

uglkg 

nla 

nla 

nla 

36.0 U 

nla 

nla 

nla 

nla 

nla 

16SB03-06 

16SB03 

1995 RI 

07109195 

uglkg 

12.0 U 

12.0 U 

12.0 U 

uglkg 

nla 

nla 

nla 

39.0 U 

4.0 U 

2.0 U 

4.0 U 

4.0 U 

4.0 U 

16SBO4-08 

16SB04 

1995 RI 

07109195 

Wlkg 

58.0 UJ 

58.0 UJ 

36000 

Wlkg 

nla 

nla 

nla 

38.0 U 

16SBO4-08-DUP 

16SB04 

1995 RI 

07/09/95 

uglkg 

5800 U 

5800 U 

52000 

uglkg 

nla 

nla 

nla 

38.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 



TABLE A-j 

SAMPLE NUMBER: 128802-03 

LOCATION: 12SB02 

DATA SOURCE: 1996 RI 

PESTICIDES 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

gamma-chlordane 

heptachlor 

heptachlor epoxide 

methoxychlor 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

Wlkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

toxaphene 

DRAFT 

Page 70 f  48 

nla 

uglkg 

nla 

nla 

nla 

nla 

nla 

u d k g  

nla 

nla 

nla 

nla 

n/a 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

I I I I I I I 

u g h  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglkg 

4.0 U 

4.0 U 

2.0 U 

nla 

n/a 

nla 

2.0 U 

2.0 U 

uglkg 

nla 

nla 

nla 

2.0 U 

20.0 u 
nla 

nla 

nla 

I I 

nla 

nla 

200 U 

u g h  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

uglkg 

nla 

nla 

nla 

nla 

nla 

W k g  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a nn 

nla 

I 
nla 
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ANALYTICAL RESULTS FOR SUBSURFACE SOIL 
DRAFT 

Page 80f  48 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

1 1  LOCATION: 

1 1  DATA SOURCE: 

I SAMPLING DATE: 

INORGANICS 

aluminum 

1 1  antimony 

1 1  arsenic 
1 1  barium 

1 1  beryllium 

cadmium 

calcium 

chromium, total 

cobalt 

1 1  iron 

1 1  lead 

magnesium 

manganese 

mercury 

nickel 

sodium 

thallium 

vanadium I*- 
NOTES: 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

LOCATION: 16SB04 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 07/09/95 

SEMIVOLATILES 

NOTES: 

NWS EARLE, COLTS NECK, NEW JERSEY 

16SBO5 16SB06 16SB06 16SB07 l6SBO8 

1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 

07/09/95 07/09/95 07/09/95 07/08/95 07/08/95 

DRAFT 

Page 90f 48 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R - Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-j 
DRAFT 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 
Page 10 of 48 

NWS EARLE, COLTS NECK, NEW JERSEY 

DATA SOURCE: 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-j 
DRAFT 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 
Page 11 of 48 

NWS EARLE, COLTS NECK, NEW JERSEY 

DATA SOURCE: 

SAMPLING DATE: 

1,1,2-trichloroethane 1500 U 11.0 U 1400 U 12.0 U 11.0 U 11.0 U 12.0 U 56.0 U 12.0 U 

1,l-dichloroethane 1500 U 11.0 U 1400 U 12.0 U 11.0 U 11.0 U 12.0 U 56.0 U 12.0 U 

1,l-dichloroethene 1500 U 11.0 U 1400 U 12.0 U 11.0 U 11.0 U 12.0 U 56.0 U 12.0 U 

1,2-dichloroethane 1500 U 11.0 U 1400 UJ 12.0 U 11.0 U 11.0 U 12.0 U 56.0 U 12.0 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 
DRAFT 

Page 12 of 48 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 16SBO4-10 16SB05-06 16SB05-08 16SB06-02 16SBO6-06 16SB07-04 16SBO8-06 16SB09-00 

LOCATION: 16SB04 16SB05 16SBO5 16SB06 16SB07 16SB08 16SB09 l6SBO6 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 

SAMPLING DATE: 07/09/95 07/09/95 07/09/95 07/09/95 07/09/95 07/08/95 07/08/95 07/09/95 

VOLATILES Wlkg  uglkg uglkg uglkg u g h  uglkg u g k i  uglkg 

1,2-dichloroethene (total) 1500 U 11.0 U 1400 U 12.0 U 11.0 U 11.0 U 12.0 U 56.0 C 

1,2-dichloropropane 1500 U 11.0 U 1400 U 12.0 U 11.0 U 11.0 U 12.0 U 56.0 C 

2-butanone 1500 U 5.0 J 1400 U 12.0 U 11.0 U 11.0 UJ 12.0 UJ 56.0 C 

2-hexanone 1500 U 11.0 U 1400 UJ 12.0 U 11.0 U 11.0 U 12.0 U 56.0 1 

4-methyl-2-pentanone 1500 UJ 11.0 U 1400 UJ 12.0 U 11.0 U 11.0 U 12.0 U 56.0 1 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

I /  SAMPLE NUMBER: 16SBO4-10 16SBO5-06 16SB05-08 16SB06-02 16SBO6-06 16SB07-04 16SBO8-06 16SB09-00 

I /  LOCATION: 

I/ DATA SOURCE: 

SAMPLING DATE: 07109195 07109195 07/09/95 07/09/95 07109195 07108195 07108195 07/09/95 

VOLATILES Wlkg  Wlkg  Wlkg  W l k g  uglkg Wlkg  W l k g  u g h  

11 trichloroethene 
L I I I I I 

1 1500 UI 11.0 UI 1400 UI 12.0 UI 11.0 UI 11.0 UI 12.0 UI 56.0 L 

11 vinyl chloride 
I I I I I I I I 

1 1500 U\ 11.0 UI 1400 UI 12.0 UI 11.0 UI 11.0 UI 12.0 UI 56.0 L 

11 xylene (total) 
I I I I I I I I 

1 92000 1 70.0 1 9600 1 12.0 UI 11.0 UI 11.0 UI 12.0 UI 96.0 

It 4,4'-DDD nla nla nla nla nla nla nla 3.7 L 

I /  4,4'-DDE 
I I 

nla nla nla nla nla nla nla 3.7 L 

1 1  beta-BHC 
I I I I I I I I 

nla nla nla nla nla nla nla 1.9 L 

delta-BHC nla nla nla nla nla nla nla 1.9 L 

dieldrin nla nla nla nla nla nla nla 3.7 L 

endosulfan I 

endosulfan II 

11 endosulfan sulfate 
I I I I I I I I 

DRAFT 

nla 1 1  endrin 
I I I 

Page 13 of 48 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

3.7 U 

nla 

1.9 U 

3.7 U 

3.7 U 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 14 of 48 

LOCATION: ( 16SB04 I 16SB05 I 16SB05 I 16SB06 1 16SB06 I 16SB07 1 16SB08 I 16SB09 I 16SB09 

SAMPLE NUMBER: 

DATA SOURCE: 1 1995RI 1 1995RI 1 1995RI 1 1995RI 1 1995RI 1 1995RI 1 1995RI 1 1995RI 1 1995RI 

SAMPLING DATE: ( 07109195 1 07109195 1 07109195 1 07109195 1 07109195 1 07/08/95 1 07108195 1 07109195 1 07109195 

16SB04-10 

1 1  endrin ketone I nla I nla I nla I nla I nla I nla 1 nla 1 3.7 UI nla 

I I I I I I I I I 

11 gamma-BHC (Lindane) I nla I nla I nla I nla I nla I nla I nla 1 0.088 RI nla 

16SB05-06 16SBO6-02 16SB05-08 

nla endrin aldehyde 

gamma-chlordane 

heptachlor 

heptachlor epoxide 

methoxychlor 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

16SBO6-06 

nla nla 

toxaphene 

nla 

nla 

nla 

nla 

nla 

16SBO7-04 

nla 

nla 

nla nla 

nla 

nla 

nla 

nla 

16SBO8-06 

3.7 u I nla 

nla 

nla 

nla 

nla 

nla 

16SBO9-00 

nla 

16SBO9-06 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 1 190 UI nla 

1.9 U 

1.9 U 

1.9 U 

19.0 U 

nla 

nla 

nla 

nla 



TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK. NEW JERSEY 

DRAFT 
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11  SAMPLE NUMBER: 16SB10-00 16SB10-04 16SB11-09 

1 1  LOCATION: 

I( DATA SOURCE: 1 1995RI 1 1995RI 1 1995RI 

/ SAMPLING DATE: 

INORGANICS 

aluminum 

antimony 

1 1  calcium 1 1570 JI 105 1 1240 J 

arsenic 

barium 

beryllium 

cadmium 

07/08/95 

W l k g  

1680 

3.3 U 

1 1  magnesium 1 865 1 153 1 1030 

2.1 

13.8 

0.068 

0.30 

chromium, total 

cobalt 

copper 

iron 

lead 

07/08/95 

mglkg 

1770 

3.2 U 

I (  sodium 1 21.1 1 20.0 1 27.9 

07/08/95 

W l k g  

41 80 

3.4 U 
I 

22.5 

0.68 U 

28.0 

4450 

62.2 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

3.0 

2.4 

0.10 

0.085 U 

NOTES: 

5.3 

6.9 

0.52 

0.090 U 

34.3 

0.67 U 

1.7 

4930 

3.3 

31.8 

0.024 J 

2.5 

234 

1 .O U 

0.48 U 

thallium 

vanadium 

zinc 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

96.5 

0.71 U 

2.8 

12500 

3.6 

3.5 

0.013 J 

1 .O U 

389 

1 .O U 

0.47 U 

0.82 U 

17.1 

12.2 J 

3.9 

0.013 J 

2.1 

1990 J 

1 .O U 

0.49 U 

0.80 U 

26.8 

2.9 J 

0.85 U 

59.9 

8.3 J 
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LOCATION: 16SB10 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 07/08/95 

SEMIVOLATILES 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 
DRAFT 

Page 17 of 48 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

4-chloroaniline 

4-chlorophenyl-phenylether 

4-methylphenol 

4-nitroaniline 

4-nitrophenol 

N-nitroso-di-n-propylamine 

N-nitrosodiphenylamine (1) 

acenaphthene 

acenaphthylene 

anthracene 

16SB10-00 

16SB10 

1995 RI 

07/08/95 

uglkg 

11000 U 

1 1000 U 

11000 U 

28000 U 

28000 U 

1 1000 U 

1 1000 U 

11000 U 

11000 U 

11000 U 

16SB10-04 

16SB10 

1995 RI 

07/08/95 

uglkg 

370 U 

370 U 

370 U 

920 U 

920 U 

370 U 

370 U 

370 U 

370 U 

370 U 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g, h,i)perylene 

benzo(k)fluoranthene 

bis(2-chloroethoxy)methane 

bis(2-chloroethy1)ether 

bis(2-ethylhexy1)phthalate 

butylbenzylphthalate 

carbazole 

chrysene 

di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a, h)anthracene 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

1 1000 U 

1 1000 U 

1 1000 U 

1 1000 U 

1 1000 U 

1 1000 U 

1 1000 U 

1400 J 

1 1000 U 

11 000 U 

1 1000 U 

11000 U 

11000 U 

11000 U 

16SB11-09 

16SBl l  

1995 RI 

07/08/95 

W l k g  

390 U 

390 U 

390 U 

980 U 

980 U 

390 U 

390 U 

390 U 

390 U ------ - -- 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

560 U 

390 U 

390 U 

390 U 

390 U 

390 U 

390 U 

16SB12-02 

16SB12 

1995 RI 

07/09/95 

uglkg 

350 U 

350 U 

350 U 

890 U 

890 U 

350 U 

350 U 

350 U 

350 U 

350 U 

43.0 J 

43.0 J 

38.0 J 

350 U 

46.0 J 

350 U 

350 U 

67.0 J 

350 U 

350 U 

55.0 J 

350 U 

350 UJ 

350 U 

16SB12-06 

16SB12 

1995 RI 

07/09/95 

uglkg 

380 U 

380 U 

380 U 

940 U 

940 U 

380 U 

380 U 

240 J 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

110 J 

380 U 

380 U 

380 U 

380 U 

380 UJ 

380 U 

16SB13-02 

16SB13 

1995 RI 

07/09/95 

W l k g  

350 U 

350 U 

350 U 

870 U 

870 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 UJ 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

16SB13-06 

16SB13 

1995 RI 

07/09/95 

W l k g  

370 U 

370 U 

370 U 

920 U 

920 U 

370 U 

370 U 

J 160 

U 370 

78.0 J 

41.0 J 

41.0 J 

40.0 J 

370 U 

39.0 J 

370 U 

370 U 

370 U 

370 U 

370 U 

57.0 J 

370 U 

370 UJ 

370 U 

16SB14-04 

16SB14 

1995 RI 

07/08/95 

Wlkg  

380 U 

380 U 

U 380 

950 U 

U 950 

U 380 

U 380 

380 U 

380 U 

168815-06 

16SB15 , 

1995 RI 

07/08/95 

uglkg 

370 U 

370 U 

370 U 

930 U 

930 U 

370 U 

370 U 

370 U 

370 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 
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DATA SOURCE: 

1,1,2-trichloroethane 

1,l-dichloroethane 

1, l  -dichloroethene 

1,2-dichloroethane 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

57.0 U 

57.0 U 

57.0 U 

57.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

10.0 U 

10.0 U 

10.0 U 

10.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 u 

11.0 U 

11.0 U 

11.0 U 

11.0 U 
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DATA SOURCE: 

SAMPLING DATE: 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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/ /  SAMPLE NUMBER: 16SB10-00 16SB10-04 16SBll-09 

I /  LOCATION: 

I /  DATA SOURCE: 

1 1  SAMPLING DATE: 1 07108195 1 07108195 1 07/08/95 

I I I - - 11 trichloroethene 1 57.0 UI 11.0 UI 12.0 U 

11 vinyl chloride 1 5 7 . 0  UI 11.0 UI 12.0 U 

xylene (total) 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 8.5 nla nla 

4,4'-DDT 3.7 nla nla 

aldrin 1.4 R nla nla 

alpha-BHC 0.26 R nla nla 

alpha-chlordane 1.9 U nla nla 

beta-BHC 1.9 U nla nla 

1 1  delta-BHC 1 1.9 UI nla / nla nla 1.8 U 1.9 U 2.0 U nla 

nla 2.9 J 3.7 U 3.8 U nla 

nla 1.8 U 1.9 U 2.0 U nla 

dieldrin 0.77 R nla nla 

endosulfan I 9.9 nla nla 

endosulfan II 41 .O nla nla nla 3.5 U 3.7 U 3.8 U nla 

nla 3.5 U 3.7 U 3.8 U nla 

nla 3.5 U 3.7 U 3.8 U nla 

endosulfan sulfate 3.7 U nla nla 

endrin 3.7 U nla nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due io exceedance of technical quality control criteria. 
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NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

16SB13-02 

16SB13 

1995 RI 

07/09/95 

ugh 

3.5 U 

3.5 U 

1.8 U 

1.1 J 

1.8 U 

1.8 U 

18.0 U 

180 U 

16SB12-02 

16SB12 

1995 RI 

07/09/95 

Wlkg  

3.5 U 

3.5 U 

1.8 U 

3.3 

0.27 J 

1.8 U 

18.0 U 

180 U 

16SB11-09 

16SBll  

1995 RI 

07/08/95 

uglkg 

nla 

n/a 

n/a 

n/a 

nla 

nla 

nla 

nla 

16SB14-04 

16SB14 

1995 RI 

07/08/95 

uglkg 

3.8 U 

3.8 U 

2.0 U 

0.39 J 

2.0 U 

2.0 U 

20.0 U 

U 200 

16SB13-06 

16SB13 

1995 RI 

07/09/95 

u d k g  

3.7 U 

3.7 U 

0.23 R 

1.1 J 

1.9 U 

1.9 U 

19.0 U 

190 U 

16SB12-06 

16SB12 

1995 RI 

07/09/95 

uglkg 

nla 

nla 

n/a 

n/a 

n/a 

n/a 

n/a 

nla 

16SB10-04 

16SB10 

1995 RI 

07/08/95 

W l k g  

nla 

nla 

n/a 

n/a 

n/a 

nla 

nla 

nla 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

PESTICIDES 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

gamma-chlordane 

heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

16SB15-06 

16SB15 

1995 RI 

07108195 

Wlkg 

nla 

n/a 

nla 

nla . 

nla 

nla 

nla 

nla 

16SB10-00 

16SB10 

1995 RI 

07/08/95 

u g h  

25.0 R 

3.7 U 

0.40 R 

0.91 R 

1.9 U 

7.8 

19.0 U 

190 U 
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SAMPLE NUMBER, 16SB16-06 

LOCATION 16SB16 

DATA SOURCE, 1995 RI 

SAMPLING DATE. 07/08/95 

INORGANICS mg/kg 

aluminum 2630 

I( antimony 1 3.2 U 

beryllium 

cadmium 0.085 

calcium 283 

11 chromium, total 1 78.4 

cobalt 0.67 U 

copper 1.5 

iron 9040 

( 1  lead 1 2.1 

1 1  magnesium 1 437 

manganese 1 .O 

mercury 0.0073 UJ 

nickel 1 .O U 

potassium 131 0 J 

1 1  selenium I 1.0 U 

silver 0.47 U 

sodium 25.9 

thallium 0.81 U 

vanadium 48.1 

zinc 5.9 J 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

U -- Value is a non-detected result as reoorted bv the laboratow or as aualified based on blank contamination. 
UJ -- Non-detected result is considered eitimated'due to exceedance of'technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

16SB16-06 

16SB16 

1995 RI 

07/08/95 

uglkg 

16SB16-06-DUP 

168816 

1995 RI 

07/08/95 

U g h  

16SB17-04 

16SB17 

1995 R1 

07/08/95 

uglkg 

16SB17-04-DUP 

16SB17 

1995 RI 

07/08/95 

uglkg 
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1 1  SAMPLE NUMBER: 16881 6-06 

/ I  LOCATION: 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 07/08/95 

SEMIVOLATILES u g h  

4-chloroaniline 370 U 

4-chlorophenyl-phenylether 370 U 

11 acenaphthene 1 370 U 

11 acenaphthylene 1  370 U 
anthracene 370 U 

benzo(a)anthracene 370 U 

benzo(a)pyrene 370 U 

benzo(b)fluoranthene 370 U 

benzo(g, h,i)perylene 370 U 

benzo(k)fluoranthene 370 U 

bis(2-chloroethy1)ether 370 U 

bis(2-ethy1hexyl)phthalate 370 U 

butylbenzylphthalate 370 U 

11 carbazole 1 370 U 

chrysene 370 U 

di-n-butylphthalate 370 U 

di-n-octylphthalate 370 U 

dibenz(a,h)anthracene 370 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

SAMPLING DATE: 

1,1,2-trichloroethane 

1 , l  -dichloroethane 

1, l  -dichloroethene 

1,2-dichloroethane 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

11 .O U 

11.0 U 

11 .O U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

56.0 U 

56.0 U 

56.0 U 

56.0 U 

1500 U 

1500 U 

U 1500 

1500 UJ 

54.0 U 

54.0 U 

54.0 U 

54.0 U 

54.0 U 

54.0 U 

54.0 U 

54.0 U 

1400 U 

1400 U 

1400 U 

1400 UJ 

1500 U 

1500 U 

1500 U 

1500 UJ 
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DATA SOURCE: 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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- 

NOTES. 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

NWS EARLE, COLTS NECK, NEW JERSEY 

16SB18-02 

16SB18 

1995 RI 

07/08/95 

uglkg 

54.0 U 

54.0 U 

8.0 J 

uglkg 

3.6 U 

3.6 U 

7.4 

36.0 U 

73.0 U 

36.0 U 

36.0 U 

36.0 U 

36.0 U 

36.0 U 

1.8 U 

0.20 R 

1.8 U 

1.8 U 

1.8 U 

3.6 U 

1.8 U 

3.6 U 

3.6 U 

0.29 R 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

trichloroethene 

vinyl chloride 

xylene (total) 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

aldrin 

alpha-BHC 

alpha-chlordane 

beta-BHC 

delta-BHC 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

16SB17-04-DUP 

16SB17 

1995 RI 

07/08/95 

uglkg 

56.0 U 

56.0 U 

110 

uglkg 

nla 

nla 

nla 

37.0 U 

75.0 U 

37.0 U 

37.0 U 

37.0 U 

37.0 U 

37.0 U 

nla 

nla 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

16SB18-06 

16SB18 

1995 RI 

07/08/95 

udkg 

54.0 U 

54.0 U 

120 

uglkg 

3.6 U 

3.6 U 

9.9 

36.0 U 

74.0 U 

U 36.0 

36.0 U 

36.0 U 

36.0 U 

36.0 U 

0.16 R 

0.29 R 

1.9 U 

1.9 U 

1.9 U 

3.6 U 

0.092 R 

3.6 U 

3.6 U 

3.6 U 

16SB17-06 

16SB17 

1995 RI 

07/08/95 

uglkg 

1500 U 

1500 U 

2000 

uglkg 

nla 

nla 

nla 

39.0 U 

79.0 U 

39.0 U 

39.0 U 

39.0 U 

39.0 U 

39.0 U 

nla 

nla 

nla 

nla 

nla 

nla 
~~~~~~~~ 

nla 

nla 

nla 

nla 

16SB16-06 

16SB16 

1995 RI 

07/08/95 

uglkg 

11 .O U 

11.0 U 

11.0 U 

uglkg 

nla 

nla 

nla 

37.0 U 

75.0 U 

37.0 U 

37.0 U 

37.0 U 

37.0 U 

37.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

16SB19-06 

16SB19 

1995 RI 

07108195 

uglkg 

1400 U 

1400 U 

5700 

uglkg 

nla 

nla 

nla 

37.0 U 

76.0 U 

37.0 U 

37.0 U 

37.0 U 

U 37.0 

37.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

16SB16-06-DUP 

16SB16 

1995 RI 

07108195 

uglkg 

11.0 U 

11.0 U 

11.0 U 

uglkg 

nla 

nla 

nla 

37.0 U 

76.0 U 

37.0 U 

37.0 U 

37.0 U 

37.0 U 

37.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

16SB19-08 

16SB19 

1995 RI 

07/08/95 

uglkg 

1500 U 

1500 U 

47000 

uglkg 

nla 

nla 

nla 

39.0 U 

80.0 U 

39.0 U 

39.0 U 

39.0 U 

39.0 U 

39.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
- ~- 

16SB17-04 

16SB17 

1995 RI 

07108195 

'-@kg 

11.0 U 

11.0 U 

93.0 

uglkg 

nla 

nla 

nla 

37.0 U 

75.0 U 

37.0 U 

37.0 U 

37.0 U 

37.0 U 

37.0 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

PESTICIDES 

endrin aldehyde 

endrin ketone I nla I nla I nla 

gamma-BHC (Lindane) I nla I nla I nla 

gamma-chlordane I nla I nla I nla 

heptachlor 

heptachlor epoxide 

methoxychlor 

I 

uglkg uglkg uglkg uglkg uglkg uglkg 

nla nla 3.6 U 3.6 U nla nla 

nla nla 3.6 U 3.6 U nla nla 

nla nla 1.8 U nla nla 0.57 R 

toxaphene 

nla I nla 1 0.31 RI 1.9 UI nla I nla 

nla 

nla 

nla 

nla 

NOTES: 
J 
U 
UJ 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL), 
-- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
-- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 

UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla nla 

1.8 U 

0.37 R 

18.0 U 

180 U 

1.9 U 

0.49 J 

19.0 U 

190 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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LOCATION: 16SB20 16SB20 26SB01 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 

SAMPLING DATE: 07108195 07/08/95 06/26/95 

I INORGANICS mglkg fwlkg mglkg 

aluminum 3280 3800 3350 

antimony 3.2 U 3.4 U 0.56 U 

arsenic 2.9 8.2 1 .O J 

barium 2.9 3.0 3.4 J 

beryllium 0.16 0.53 0.13 

cadmium 0.084 U 0.090 U 0.040 

1 1  calcium 1 157 1 172 1 163 

chromium, total 48.9 166 6.4 

cobalt 0.66 U 0.71 U 0.13 U 

copper 1.5 3.0 0.59 

iron 6580 15200 3270 J 

lead 3.0 2.6 2.3 J 

magnesium 155 614 59.0 

11 manganese 1 2.4 1 0.68 UI  1.9 J 

11 mercury 1 0.0072 UJI 0.0076 JI 0.064 J 

nickel 1.1 1.9 0.78 

potassium 36 1 2060 J 95.2 

selenium 1 .O U 1 .O U 0.56 UJ 

silver 0.46 U 0.50 U 0.14 U 

sodium 20.7 30.0 160 

11 thallium 1 0.79 UI 0.85 UI 0.67 U 
I 

vanadium 29.6 69.6 5.7 

zinc 3.3 J 2.6 J 3.1 J 

NOTES: 

1995 RI 1 1995 Rl 1 1995Rl 1 1995 RI ( 1995 RI. Dec. I/ 

0.55 U 0.66 0.61 0.59 U nla 

3.1 J 0.56 UJ 2.7 J 0.59 UJ nla 

2.3 J 1.1 J 2.2 J 2.3 J nla 

0.16 0.13 0.16 0.14 nla 

1.2 0.077 0.81 0.20 nla 

63.7 28.7 76.2 32.9 nla 

7.8 2.2 6.6 3.3 nla 

- 

2.3 0.088 U 0.94 0.52 nla 

6550 J 961 J 4560 J 1740 J nla 

1.4 J 0.55 J 1.2 J 1 .O J nla 

52.9 17.3 58.2 29 7 nla 

1.6 J 1.1 J 1 .O J 1.4 J nla 

0.0072 U 0 0073 U 0.0077 U nla 0.0068 U 

0.55 0.56 0.57 0.59 

2.4 1 .O 1.3 0.64 nla 

144 98.6 131 nla 

0.87 J 0.70 J 0.68 U 0.71 U nla 

8.1 1.2 6.2 1.9 nla 

12.8 J 0.50 UJ 1.6 J 0.52 UJ nla 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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I SAMPLE NUMBER: 16SB20-02 16SB20-06 26SBO1-02 268602-04 263603-04 26SBO3-06 26SB04-02 

1 )  LOCATION: I 16SB20 I 16SB20 I 26SB01 I 26SB02 I 26SB03 I 26SB03 I 26SB04 

I/ DATA SOURCE: 

11 SAMPLING DATE: 1 07108195 1 07108195 1 06126195 1 06126195 1 06/26/95 1 06/26/95 1 06126195 

26SBDEC95-01 

1995 RI, Dec. 

1 1  2,4-dimethylphenol I 11000 U/  390 u I nla I nla I nla I nla I nla I nla I nla 11 

1,2,4-trichlorobenzene 

1,2-dichlorobenzene 

1,3-dichlorobenzene 

1,4-dichlorobenzene 

2,2'-oxybis(1 -chloropropane) 

2,4,5-trichlorophenol 

2,4,64richlorophenol 

2,4-dichlorophenol 

nla 

nla 

nla 

I( 2-methylphenol I11000 UI 390 u I nla I nla I nla I nla I nla I nla I nla 11 

1 1000 U 

11000 U 

11000 U 

11000 U 

11000 UJ 

28000 U 

11000 U 

1 1000 U 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

2-chloronaphthalene 

2-chlorophenol 

2-methylnaphthalene 

nla 

nla 

nla 

1 1  3-nitroaniline 1 28000 UI 980 u 1 nla I nla I nla I nla I nla I nla I n/a II 

390 U 

390 U 

390 U 

390 U 

390 U 

980 U 

390 U 

390 U 

11000 U 

11000 U 

17000 U 

11000 U 

28000 

2-nitroaniline 

2-nitrophenol 

3,3'-dichlorobenzidine 

nla 

nla 

nla 

nla 

nla 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as re~orted bv the laboratorv or as aualified based on blank contamination. 

nla 

nla 

nla 

nla 

nla 

390 U 

390 U 

390 U 

390 U 

7700 

28000 U 

11000 U 

I1000 U 

4,6-dinitro-2-methylphenol 

4-bromophenyl-phenylether 

4-chloro-3-methylphenol 

UJ -- Non-detected result is considered estirnateidue to exceedance of'technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

980 U 

390 U 

390 U 

28000 U 

1 1000 U 

11000 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

980 U 

390 U 

390 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 
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)I SAMPLE NUMBER: 

1 1  LOCATION: 

I( DATA SOURCE: 

SAMPLING DATE: 

4-chlorophenyl-phenylether 

1 1  acenaphthene 
11 acenaphthylene 

11 anthracene 

1 1  carbazole 

1 1  chrysene 

NOTES: 
J -- 
U -- 
UJ -- 
UR -- 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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11 SAMPLE NUMBER: 

)I LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

11 diethylphthalate 

I( dimethylphthalate 

I I 

uglkg u g h  uglkg 'Jglkg uglkg u g h  uglkg 

1 1000 UI 390 U nla nla nla nla nla 

1 11000 " 1  nla 1 nla ] nla I nla I nla U1 390 

11000 UI 390 u I nla I nla I nla I nla I nla 

uglkg 

nla 

nla 

nla 

1 1  fluoranthene I 11000 UI 82.0 J I nla I nla I nla I nla I nla I nla 

fluorene 2500 J 390 U nla nla nla nla nla nla 

hexachlorobenzene 1 1  000 U 390 U nla nla nla nla nla nla 

hexachlorobutadiene 1 1000 U 390 U nla nla nla nla nla nla 

hexachlorocyclopentadiene 11000 UJ 390 U J nla nla nla nla nla nla 

hexachloroethane 11000 U 390 U nla nla nla nla nla nla 

indeno(l,2,3-cd)pyrene 1 1000 U 390 U nla nla nla nla nla nla 

I( isophorone 1 11000 UI 390 u I nla I nla I nla I nla ( nla I nla 

naphthalene 5000 J 1200 nla nla nla nla nla nla 

nitrobenzene 1 1000 U 390 U nla nla nla nla nla nla 

pentachlorophenol 28000 U 980 U nla nla nla nla nla nla 

phenanthrene 4900 J 1400 nla nla nla nla nla nla 

1 1  phenol 1 11000 I-J I nla I nla ( nla I nla I nla I nla UI 390 

NOTES: 
J - Value is considered estimated due to exceedance of technical aualitv control criteria or because result is less than the Contract Reauired Quantitation Limit (CRQLI. 
U -- Value is a non-detected result as re~orted bv the laboratorv or as aualified based on blank contamination. 

1995 RI, Dec. I I 

nla 

nla 

UJ -- Non-detected result is considered estimateidue to exceedance of'technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R - Positive result is considered unusable due to exceedance of technical quality control criteria. 



- -- - -- -. 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

1,2-dichloroethene (total) 

1,2-dichloropropane 

2-butanone 

2-hexanone 

4-methyl-2-pentanone 

acetone 

benzene 

bromodichloromethane 

bromoform 

16SB20-02 

16SB20 

1995 RI 

07/08/95 

Wlkg 

11.0 U 

11.0 U 

11.0 UJ 

11 .O U 

11 .O U 

34.0 U 

11.0 U 

11.0 U 

11.0 U 

styrene 

tetrachloroethene 

toluene 

trans-1,3-dichloropropene 

16SB20-06 

16SB20 

1995 RI 

07/08/95 

Wlkg  

12.0 U 

12.0 U 

12.0 UJ 

12.0 U 

12.0 U 

72.0 U 

12.0 U 

12.0 U 

12.0 U 

11.0 U 

11.0 U 

11 .O U 

11 .O U 

26SBO1-02 

26SB01 

1995 RI 

06/26\95 

uglkg 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

17.0 UJ 

11.0 U 

11.0 U 

11.0 U 

12.0 U 

9.0 J 

12.0 U 

12.0 U 

268802-04 

26SB02 

1995 RI 

06/26/95 

Wlkg  

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

18.0 UJ 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

263803-04 

26SB03 

1995 RI 

06\26/95 

uglkg 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

15.0 UJ 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

26SB03-06 

26SB03 

1995 RI 

06/26/95 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

12.0 UJ 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

268804-02 

26SB04 

1995 RI 

06/26/95 

uglkg 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

15.0 UJ 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

26SB04-06 

26SB04 

1995 RI 

06/26/95 

u g h  

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 UJ 

U 12.0 

12.0 U 

12.0 U 

26SBDEC95-01 

26SBDEC95-01 

1995 RI, Dec. 

12/05/95 

uglkg 

3.0 J 

11.0 U 

11.0 UJ 

11.0 UJ 

11.0 UJ 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 

U 11.0 

11.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

11.0 U 

11.0 U 

11.0 U 

11.0 U 
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1 1  SAMPLE NUMBER: 11 LOCATION: 

I /  DATA SOURCE: 1995 RI 1 19% RI 1 1995RI 1 1995 RI. Dec. 

SAMPLING DATE: 

I I 

39.0 UI nla nla 
I I I 

nla nla nla nla nla 
I I 

79.0 UI nla nla nla nla I nla I nla I nla 

39.0 UI nla I nla nla nla I nla I nla I nla 

39.0 nla nla 

39.0 nla 

nla nla I nla ( nla ( nla 

nla nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: 

DATA SOURCE: 1995 RI, Dec. 1995 RI 

SAMPLING DATE: 12105195 06122195 

INORGANICS mg/kg mglkg 

BGSBO1-05 

BGSBOl 

1995 RI 

06122195 

mglkg 

aluminum nla 171 0 

antimony nla 3.6 U 

arsenic nla 2.1 

barium nla 2.6 

beryllium nla 0.22 UJ 

cadmium nla 0.46 U 

1 1  calcium I nla 1 40.5 

1 1  chromium, total 1 nla 1 59.5 

1 1  cobalt I nla 1 0.56 U 
-- 

copper nla 1 .O 

cyanide nla 0.25 U 

iron nla 9760 

1 1  lead I nla 1 1.8 

1 1  magnesium I nla 1 2 3 1  

1 1  manganese I nla 1 7.5 J 
, mercury nla 0.035 J 

nickel nla 1.4 U 

potassium nla 514 

selenium nla 0.52 U 

1 silver I nla 1 0.37 

1 1  sodium I nla 1 20.7 

thallium nla 0.63 U 

vanadium nla 35.8 

zinc nla 2.0 UJ 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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1995 RI 1995 RI 1995 RI 
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uglkg u g h  w l k g  
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11 2.4-dinitrotoluene 
I I I I I I I I 

nla 1 340 UI 350 UI 340 UI 340 UI 400 UI 360 UI 390 uII UI 340 

2,6-dinitrotoluene 

2-chloronaphthalene 

2-chlorophenol 

2-methylnaphthalene 

2-methylphenol 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

2-nitroaniline 

2-nitrophenol 

3,3'-dichlorobenzidine 

3-nitroaniline 

4,6-dinitro-2-methylphenol 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

n/a 

nla 

nla 

340 U 

340 U 

340 U 

340 U 

340 U 

860 U 

340 U 

340 U 

860 U 

860 U 

350 U 

350 U 

350 U 

350 U 

350 U 

880 U 

350 U 

350 U 

880 U 

880 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

850 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

850 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

860 U 

340 U 

340 U' 

U 860 

860 U 

400 U 

400 U 

400 U 

U 400 

400 U 

U 1000 

400 U 

400 U 

1000 U 

1000 U 

360 U 

360 U 

360 U 

360 U 

360 U 

390 U 

390 U 

390 U 

390 U 

390 U 

910 U 

360 U 

360 U 

910 U 

910 U 

980 U 

390 U 

390 U 

980 U 

980 U 
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LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

acenaphthene 

acenaphthylene 

anthracene 

1 1  butylbenzylphthalate 

11 carbazole 

NOTES: 

26SBDEC95-02 BGSB01-00 BGSBOI -05 BGSB02-00 BGSB02-00-DUP 

26SBDEC95-021 BGSBOI I BGSBOl I BGSBO2 I BGSBO2 

1995 RI. Dec 1 1995 RI 1 1995 RI 1 1995RI 1 1995RI 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 1 860 UI 880 U I  850 UI 850 U 

340 350 

nla 340 340 

nla 340 

-- 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 UJ 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 340 U 

nla 340 U 350 U 340 U 48.0 J 

nla 340 U 350 UJ 340 U 340 U 

nla 340 U 350 UJ 340 U 340 U 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

dibenzofuran 

1 1  fluoranthene 

1 1  fluorene 

hexachlorobenzene 

hexachlorobutadiene 

11 hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3-cd)pyrene 

1 1  isophorone 

1 1  naphthalene 

nitrobenzene 

1 1  phenol 

NOTES: 

26SBDEC95-021 BGSB01 I BGSBOl 1 BGSB02 I BGSBO2 1 BGSBO2 1 BGSB03 1 BGSB03 I BGSBO4 I I 
1995 RI. Dec 1 1995 RI 1 1995 RI 1 1995 RI 1 1995 RI 1 1995 RI 1 1995RI 1 1995 RI 1 1995RI I I 

I 

n/a 340 U 350 U 340 U 340 U 340 U 400 U 360 U 390 U 

nla 340 U 350 U 340 U 340 U 340 U 400 U 360 U 390 U 

n/a 340 U 350 U 340 U 340 U 340 U 400 U 360 U 390 U 

n/a 

n/a 

I 

nla 

nla 

nla 

nla 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

340 UJ 

340 U 

350 U 

350 UJ 

nla 

nla 

nla 

nla 

nla 

u g h  

12.0 U 

12.0 U 

12.0 U 

340 U 

340 U 

340 U 

340 U 

340 U 

350 U 

350 U 

340 U 

340 U nla 1 340 UJ 

860 U 

340 U 

340 U 

340 U 

uglkg 

10.0 U 

10.0 U 

10.0 u 

350 UJ 

350 U 

350 U 

350 U 

340 U 

340 U 

340 U 

340 U 

880 U 

350 U 

350 U 

350 U 

uglkg 

11.0 U 

11.0 U 

11.0 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

uglkg 

10.0 U 

10.0 U 

10.0 U 

340 U 

340 U 

340 U 

340 U 

U 340 

340 U 

400 U 

400 U 

340 U 

340 U 

340 U 

340 U 

850 UJ 

340 U 

340 U 

340 U 

uglkg 

10.0 U 

10.0 U 

10.0 U 

84.0 J 

U 400 

360 U 

360 U 

U 910 

360 U 

360 U 

360 U 

uglkg 

U 11.0 

11.0 U 

U 11.0 

400 U 

400 U 

400 U 

400 U 

980 U 

390 U 

390 U 

46.0 J 

u g h  

12.0 U 

12.0 U 

12.0 U 

t 

860 UJ 

340 U 

340 U 

340 U 

uglkg 

10.0 U 

10.0 U 

10.0 U 

360 U 

360 U 

390 

390 U 

1000 U 

400 U 

400 U 

400 U 

u g w  

12.0 u 
12.0 U 

12.0 u 

40.0 J 

390 U 

I 
360 U 

360 U 

360 U 

360 U 

390 U 

390 U 

390 U 

390 U 
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11 SAMPLE NUMBER: 

/ I  LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

1,2-dichloroethene (total) 

1,2-dichloropropane 

benzene 

11 brornodichloromethane 

11 bromoform 
bromomethane 

carbon disulfide 

( 1  carbon tetrachloride 

chlorobenzene 

dibromochloromethane 

methylene chloride 

styrene 

tetrachloroethene 

NOTES: 

26SBDEC95-021 BGSBOl I BGSBOl I BGSBO2 I BGSBO2 I BGSB02 I BGSB03 1 BGSB03 I BGSBO4 II 
1995 RI. Dec. 1 1995 RI 1 1995 RI 1 1995 RI 1995 RI 1 1995RI 1 1995RI 1995 R1 1 1995RI /I 1 1 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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BGSB04-00 

BGSB04 

1995 RI 

06/28/95 

'Jglkg 

12.0 U 

12.0 U 

12.0 U 

W l k g  

nla 

nla 

nla 

nla 

nla 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

trichloroethene 

vinyl chloride 

xylene (total) 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1016 

Aroclor-1221 

BGSB02-00 

BGSBO2 

1995 RI 

06120195 

Wlkg  

10.0 U 

10.0 U 

10.0 U 

uglkg 

3.4 U 

3.4 U 

3.4 U 

34.0 U 

68.0 U 

26SBDEC95-02 

26SBDEC95-02 

1995 RI, Dec. 

12/05/95 

W/kg 

74.0 

12.0 U 

12.0 U 

uglkg 

nla 

nla 

nla 

nla 

nla 

BGSB02-00-DUP 

BGSBO2 

1995 RI 

06120195 

uglkg 

10.0 U 

10.0 U 

10.0 U 

W l k g  

3.4 U 

3.4 U 

3.4 U 

34.0 U 

68.0 U 

BGSB01-00 

BGSBOl 

1995 RI 

06122195 

u g h  

10.0 U 

10.0 U 

10.0 U 

u g h  

3.4 U 

3.4 U 

3.4 U 

34.0 U 

70.0 U 

BGSB02-05 

BGSBO2 

1995 RI 

06/21 195 

uglkg 

10.0 U 

U 10.0 

U 10.0 

u g h  

3.4 U 

3.4 U 

3.4 U 

34.0 U 

70.0 U 

BGSBO1-05 

BGSBOl 

1995 RI 

06/22/95 

W/kg 

11.0 U 

11.0 U 

11.0 U 

uglkg 

3.5 U 

3.5 U 

3.5 U 

35.0 U 

71.0 U 

BGSB03-00 

BGSBO3 

1995 RI 

06126195 

W/kg 

U 12.0 

12.0 U 

12.0 U 

uglkg 

4.4 R 

330 

420 

40.0 U 

82.0 U 

BGSB03-05 

BGSBO3 

1995 RI 

06/26/95 

W/kg 

11.0 U 

11.0 U 

11.0 U 

uglkg 

3.6 U 

3.6 U 

3.6 U 

36.0 U 

74.0 U 



SAMPLE NUMBER: 

1 1  LOCATION: 

1 1  DATA SOURCE: 

1 1  SAMPLING DATE: 
t 

PESTICIDES 

11 endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

1 1  gamma-chlordane 

1 1  heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

1995 RI, Dec. 

TABLE A-j 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

BGSBOl I BGSBOl I BGSB02 I BGSB02 

DRAFT 
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I 1 I 

3.4 u I 4.0 UI 3.6 u I nla 11 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: BGSB04 BGSB04 

DATA SOURCE: 1995 RI 1995 RI 

SAMPLING DATE: 07114195 06/28/95 

I INORGANICS 

1 1  aluminum I nla 1 2 1 7 0  

arsenic 

beryllium 0.41 

nla 0.54 

1 1  calcium 1 n/a 1 799 

chromium, total 

cobalt 

copper 

cyanide nla 0.29 

iron nla 25900 

nla 

nla I I 
I I I I I I 

nla I lead nla 16.1 

magnesium nla 366 

manganese nla 55.9 

mercury nla 0.062 . 

nla I 

-- 

nla 

nla 

nla 

1 1  nickel I nla 1 5.0 

potassium nla 

selenium nla 

silver nla nla 

nla 

nla 

I( sodium I nla 

thallium 

vanadium 

zinc nla 

I I I I I I 

nla 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R - Positive result is considered unusable due to exceedance of technical quality control criteria. 

NOTES: 

nla 

nla 

nla 

I 
0.74 C 

17.9 

7.3 
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NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

d 

a - - 
- - - 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

- - -  

- - -  
BGSB04-00 

BGSBO4 

1995 RI 

0711 4/95 

uglkg 

- - a  

- - -  
BGSB04-05 

BGSB04 

1995 RI 

06/28/95 

uglkg 

- - - 
- - -  

- - - 
- - - 

BGSB04-05 

BGSB04 

1995 RI 

07114195 

u g h  

- - -  
- - - 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

1 1  4-chloroaniline 1 nla 1 410 u I nla I I I I I I 1 I 

1 1  4-nitrophenol I nla 1 1000 uI n/a I I I I 1 I 1 1  

4-chlorophenyl-phenylether 

4-methylphenol 

4-nitroaniline 

1 1  N-nitroso-di-n-propylamine I nla 1 4 1 0  u I nla I I I I I I 1 1  
1 1  N-nitrosodiphenylamine (1) I nla 1 410 u I nla I I I I I I 1 1  

nla 

nla 

nla 

1 1  benzo(a)anthracene I nla 1 410 UI n/a I I I I I I I I 

41 0 U 

410 U 

1000 U 

acenaphthene 

acenaphthylene 

anthracene 

1 1  benzo(b)fluoranthene I nla 1 410 u I nla I I I I I I 1 1  

nla 

nla 

nla 

nla 

nla 

nla 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

bis(2-chloroethoxy)methane 

bis(2-chloroethy1)ether 

bis(2-ethylhexy1)phthalate 

1 1  di-n-butylphthalate I nla 1 4 1 0  u I nla I I I I I I 1 1  

410 U 

410 U 

41 0 U 

butylbenzylphthalate 

carbazole 

chrysene 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

n/a 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

nla 

di-n-octylphthalate 

dibenz(a,h)anthracene 

41 0 U 

410 U 

410 U 

410 U 

410 U 

nla 

nla 

nla 

nla 

nla 

410 U 

410 U 

41 0 U 

nla 

nla 

nla 

nla 

nla 

410 U 

410 U 

nla 

nla 
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NOTES: 
J -- 
U -- 
UJ -- 
UR -- 
R -- 

DATA SOURCE: 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 

1,1,2-trichloroethane 

1,l-dichloroethane 

1,l-dichloroethene 

1,2-dichloroethane 

nla 

nla 

nla 

nla 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

nla 

nla 

nla 

nla 
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NOTES: 
J - 
U -- 
UJ -- 
UR -- 
R -- 

. . 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: 1 805804 1 BGSB04 I BGSBO4 I - - -  

SAMPLE NUMBER 

DATA SOURCE: 1 1995 RI 1 1995 RI 1 1995RI I I I I I I I I 

BGSB04-00 

I I I I I I I I I 

endrin aldehyde 3.9 UJI nla 4.1 UJI I I 

SAMPLING DATE: 

PESTICIDES 

BGSB04-05 

0711 4/95 

ug/kg 

endrin ketone 

gamma-BHC (Lindane) 

gamma-chlordane 

heptachlor 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

BGSB04-05 

heptachlor epoxide 

methoxychlor 

toxaphene 

06/28/95 

uglkg 

3.9 UJ 

2.0 UJ 

2.0 UJ 

2.0 UJ 

- - - 

07/14/95 

u g h  

2.0 UJ 

20.0 UJ 

200 U J 

nla 

nla 

nla 

nla 

- - - 

4.1 UJ 

2.1 UJ 

2.1 UJ 

2.1 UJ 

nla 

nla 

nla 

2.1 UJ 

21.0 UJ 

210 U J 

- - - - - - - - - - - - 



- - 

APPENDIX A.k. 

ANALYTICAL DATABASE 

MISCELLANEOUS PARAMETERS 

SUBSURFACE SOIL SAMPLES 



11 SAMPLE NUMBER: I 12SBO2-03 

11 LOCATION: 

1 1  DATA SOURCE: 1 1996 RI 

1 1  moisture % I nla 

I SAMPLING DATE: 

MISCELLANEOUS PARAMETERS 

% solids YO 

1 1  petroleum hydrocarbons mglkg i nla 

10129196 

79.9 

- - 

11 total organic carbon mglkg 1 4820 

TABLE A-k 

MISCELLANEOUS PARAMETERS RESULTS FOR SUBSURFACE SOIL 
DRAFT 

Page 1 of 9 
NWS EARLE, COLTS NECK, NEW JERSEY 

84.7 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Nondetected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

nla 

nla 

2740 

83.9 

nla 

nla 

nla 

2640 

nla 

13.7 

8.2 

110 

nla 

nla 

16.8 

6.1 

20.0 U 

nla 

n/a 

9.1 

5.6 

50.0 

nla 

n/a 

14.6 

5.9 

15.0 J 

nla 

nla 

13.6 

5.0 

18000 

nla 

14.2 

4.9 

1 7000 

nla 

1 
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SAMPLE NUMBER: 16SB04-10 16SBO5-06 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 07/09/95 07/09/95 

MISCELLANEOUS PARAMETERS 

moisture % 16.2 11.5 

NWS EARLE, COLTS NECK, NEW JERSEY 

petroleum hydrocarbons mglkg 

DRAFT 

Page 20f  9 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

33000 1800 



SAMPLE NUMBER: 16SBlO-00 

LOCATION: 16SB10 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 

MISCELLANEOUS PARAMETERS 

moisture 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

TABLE A-k 
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16SB10-04 

16SB10 

1995 RI 

07/08/95 

10.3 

6.1 

320 

16SB11-09 

16SB11 

1995 RI 

07/08/95 

15.1 

7.4 

90.0 

16SB12-02 

16SB12 

1995 RI 

07/09/95 

7.2 

7.0 

40.0 

16SB12-06 

16SB12 

1995 RI 

07/09/95 

11.7 

7.5 

800 

16SB13-02 

16SB13 

1995 RI 

07/09/95 

5.4 

6.2 

11.0 J 

16SB13-06 

16SB13 

1995 RI 

07/09/95 

10.6 

7.6 

700 

16SB14-04 

16SB14 

1995 RI 

07/08/95 

13.1 

5.4 

160 

16SB15-06 

16SB15 

1995 RI 

07/08/95 

11.4 

6.1 

30.0 
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I/  LOCATION: 

SAMPLE NUMBER: 

11 DATA SOURCE: 

DRAFT 

Page 40f 9 

16SB16-06 16SB16-06-DUP 

SAMPLING DATE: 

MISCELLANEOUS PARAMETERS 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

r - 

16SB17-04 

moisture % 

pH 

petroleum hydrocarbons mglkg 

07/08/95 

11.1 

7.4 

20.0 

07/08/95 07/08/95 

12.0 

7.5 

22.0 J 

11.3 

5.5 

20.0 UJ 
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26SBDEC95-01 

26SBDEC95-01 

1995 RI, Dec. 

263803-04 

26SB03 

1995 RI 

06126195 

nla 

26SB03 26SB04 26SB04 

1995 RI 1995 RI 1995 RI 

06/26/95 06126195 06/26/95 

nla nla nla 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

moisture % nla 

nla nla nla I  nla I  nla 

600 nla 

I 

petroleum hydrocarbons mglkg 

EXPLOSIVES 

nla nla nla nla nla 

nla 

nla 51.6 

nla 47.7 

nla 

nla 

nla I I  

nla 

nla nla 1 46.7 U 

nla 

3-nitrotoluene u g h  

4-amino-2,6-dinitrotoluene uglkg 

4-nitrotoluene u g h  

uglkg 

uglkg 

nla 

nla 

nla 

nla 70.5 

nla 50.9 

nla 

nla 

nitrobenzene nla nla 1 35.2 U 

nla 

nla 

nla 163 U 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-k 

MISCELLANEOUS PARAMETERS RESULTS FOR SUBSURFACE SOIL 
DRAFT 

Page 60f  9 
NWS EARLE. COLTS NECK, NEW JERSEY 

BGSBO1-05 

BGSBOI 

1995 RI 

06/22/95 

LOCATION: 

DATA SOURCE: 1995 RI, Dec. 1995 RI 

SAMPLING DATE: 12105195 06122195 

I 

nla nla 147 22.0 L 

16000 1000 U 44000 300 

1.9 J 1.5 J 7.0 2.0 

MISCELLANEOUS PARAMETERS 

ammonia nitrogen mglkg 

nla 

1000 J 

1.8 J 

nla 

biochemical oxygen demand mglkg 

chemical oxygen demand mglkg 

chloride mglkg 

nla 

1 7000 

2.0 

500 U 

moisture % 1 19.5 1 4.4 

nla 

nla 

nla 

nitrate nitrogen mglkg I nla 1 0.57 J 

nla 

1000 

1.3 J 

nitrite nitrogen mglkg 1 nla I 1.0 U 

sulfate nla 

total organic carbon nla 

nla 240 

1,3,5-trinitrobenzene 

2,4-dinitrotoluene uglkg 1 nla / 51.6 U 

2,6-dinitrotoluene Wlkg nla 47.7 U 

2-amino-4,6-dinitrotoluene uglkg nla 46.7 U 

2-nitrotoluene Wlkg nla 81.4 U 

3-nitrotoluene Wlkg  I nla 1 81.8 U 

4-amino-2,6-dinitrotoluene uglkg nla 40.9 U 

4-nitrotoluene Wlkg  nla 87.3 U 

HMX uglkg nla 70.5 U 

NOTES. - - 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: I 26SBDEC95-02 I BGSBOl I BGSBOl 

DATA SOURCE: 1 1995RI.Dec 1 1995RI 1 1995RI 

SAMPLE NUMBER: BGSB01-00 26SBDEC95-02 BGSBO1-05 

SAMPLING DATE: 

EXPLOSIVES 

RDX u g h  

nitrobenzene Wlkg 

nitrocellulose uglkg 

nitroglycerin uglkg 

picric acid Wlkg 

nla 

tetryl uglkg ( nla 

nla 

12105195 

nla 

nla 

nla 

nla 

nla nla 

163 U 

nla 

06/22/95 

50.9 U 

35.2 U 

17100 U 

10000 U 

250 UR 

163 U 

nla 

06122195 

50.9 U 

35.2 U 

48500 

10000 U 

250 UR nla 

DRAFT 
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NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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DATA SOURCE: 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

r 



SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

EXPLOSIVES 

RDX W l k g  

nitrobenzene uglkg 

nitrocellulose W l k g  

nitroglycerin u g h  

picric acid Wlkg  

tetryl ~ l k g  

TABLE A-k 

MISCELLANEOUS PARAMETERS RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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EXPLOSIVES RESULTS 

SUBSURFACE SOIL SAMPLES 



TABLE A-l 

EXPLOSIVES RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 2 

SAMPLE NUMBER: 26SB01-02 BGSB01-00 

BGSBOI 

1995 RI 

06122195 

uglkg 

BGSBO1-05 

BGSBOI 

1995 RI 

06122195 

ug lh l  

I /  LOCATION: I 26SBOl 

I /  DATA SOURCE: 1 1995 RI 

1 1  SAMPLING DATE: 

EXPLOSIVES uglkg 

1,3,5-trinitrobenzene 40.2 U 

nitrobenzene 

nitrocellulose 

nitroglycerin 10000 

nla 

1 1  picric acid 1 2 5 0  UR 

tetryl 163 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



LOCATION: BGSB02 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 06/20/95 

I EXPLOSIVES uglkg 

3-nitrotoluene 

4-amino-2,6-dinitrotoluene 

4-nitrotoluene 

HMX 0.20 

RDX 0.40 L 

nitrobenzene 0.10 L 

nitrocellulose n/a 

nitroglycerin n/a 

picric acid n/a 

tetryl 0.10 L 

TABLE A-l 

EXPLOSIVES RESULTS FOR SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 
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NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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SURFACE SOIL SAMPLES 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

INORGANICS 

aluminum 

11 antimony 
11 arsenic 

barium 

cadmium 

calcium 

chromium, total 

1 1  cobalt 

iron I/ lead 

1 1  magnesium 

1 1  manganese 

11 mercury 

1 1  nickel 

potassium 

selenium 

1 1  silver 
sodium 

thallium 

vanadium I-.___ 
NOTES: 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

SEMIVOLATILES 

1,2,4-tnchlorobenzene 

1,2-dlchlorobenzene 

1,3-d~chlorobenzene 

1,4-dlchlorobenzene 

2,2'-oxybls(1 -chloropropane) 

2,4,5-tr~chlorophenol 

2,4,6-tr~chlorophenol 

2,4-d~chlorophenol 

2,4-d~methylphenol 

2,4-d~n~trophenol 

2,4-d~n~trotoluene 
- 

2,6-d~nttrotoluene 

2-chloronaphthalene 

2-chlorophenol 

2-methylnaphthalene 

2-methylphenol 

2-nttroan~line 

2-nitrophenol 

3,3'-dichlorobenzidine 

NOTES. 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

390 UJ 

390 UJ 

390 UJ 

390 UJ 

390 UJ 

980 UJ 

390 UJ 

390 UJ 

390 UJ 

980 UJ 

390 UJ 

390 UJ 

390 UJ 

390 UJ 

390 UJ 

3-nitroaniline 

4,6-dinitro-2-methylphenol 

4-bromophenyl-phenylether 

4-chloro-3-methylphenol 

390 UJ 

980 UJ 

390 UJ 

390 UJ 

380 UJ 

380 UJ 

380 UJ 

380 UJ 

380 UJ 

960 UJ 

380 UJ 

380 UJ 

380 UJ 

960 UJ 

380 UJ 

380 UJ 

380 UJ 

380 UJ 

380 UJ 

980 UJ 

980 UJ 

390 UJ 

390 UJ 

380 UJ 

960 UJ 

380 UJ 

380 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

930 UJ 

370 UJ 

370 UJ 

370 UJ 

930 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

960 UJ 

960 UJ 

380 UJ 

380 UJ 

370 UJ 

930 UJ 

370 UJ 

370 UJ 

380 U 

380 U 

380 U 

380 U 

380 U 

960 U 

380 U 

380 U 

380 U 

960 U 

380 U 

380 U 

380 U 

380 U 

170 J 

930 UJ 

930 UJ 

370 UJ 

370 UJ 

380 U 

960 U 

380 U 

380 U 

410 U 

410 U 

410 U 

410 U 

410 U 

1000 U 

410 U 

410 U 

410 U 

1000 U 

410 U 

410 U 

410 U 

410 U 

150 J 

410 U 

1000 U 

410 U 

410 UJ 
I I 

460 U 

460 U 

460 U 

460 U 

460 U 

1200 U 

460 U 

460 U 

460 U 

1200 U 

460 U 

460 U 

460 U 

460 U 

460 U 

U 1200 

1200 U 

460 U 

460 U 

460 U 

1200 U 

460 U 

460 UJ 

1200 U 

1200 U 

460 U 

460 U 

960 U 

960 U 

380 U 

380 U 

460 U 

460 U 

460 U 

U 460 

460 U 

1200 U 

U 460 

460 U 

460 U 

1200 U 

460 U 

460 U 

460 U 

460 U 

U 460 

nla 

nla 

nla 

nla 

1000 U 

1000 U 

410 U 

410 U 

460 U 

1200 U 

460 U 

460 U J 

940 U 

940 U 

380 U 

380 U 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla --- 
nla 

nla 

nla 

nla 

380 U 

380 U 

380 U 

380 U 

380 U 

940 U 

380 U 

380 U 

380 U 

940 U J 

380 U 

380 U 

380 U 

380 U 
- 

380 U 

nla 

nla 

nla 

nla 

- --- - 

380 U 

940 U 

380 U 

380 U 
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SAMPLE NUMBER: 

1 1  LOCATION: 

11 DATA SOURCE: 

SAMPLING DATE: 

11 acenaphthene 

1 1  acenaphthylene 
1 1  anthracene 

carbazole 

chrysene 

di-n-butylphthalate 

di-n-octylphthalate t 
NOTES: 

10129196 10129196 10129196 08/05/95 08/05/95 08/05/95 08/05/95 10/29/96 0711 1/95 

uglkg uglkg uglkg uglkg uglkg uglkg uglkg uglkg uglkg 

390 UJ 380 UJ 370 UJ 380 U 410 U 460 U 460 U nla 380 U 

390 UJ 380 UJ 370 UJ 380 U 410 U 460 U 460 U nla 380 U 

390 UJ 380 UJ 370 UJ 380 U 410 UJ 460 UJ 460 UJ nla 380 UJ 

390 UJ 380 UJ 370 UJ 59.0 J 300 J 490 J 590 J nla 380 UJ 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 
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11 SAMPLE NUMBER: 03SS01 03SSO1-DUP 03SS02 12SS01 12SS02 

1 1  LOCATION: I 03SS01 I 03SS01 I 03SS02 I 12SS01 I 12SS02 

/ I  DATA SOURCE: 1 1996 RI 1 1996 RI 1 1996 RI 1 1995 RI 1 1995 RI 

SAMPLING DATE: 

SEMIVOLATILES 

dibenzofuran 

diethylphthalate 

dimethylphthalate 

fluoranthene 

1 0129196 

uglkg 

fluorene 

390 UJ 

390 UJ 

390 UJ 

100 J 

hexachlorobutadiene 

hexachlorocyclopentadiene 

hexachloroethane 

indeno(l,2,3-cd)pyrene 

isophorone 

10129196 

Wlkg  

hexachlorobenzene 1 390 UJI 380 UJI 370 UJI 380 UI 410 U 

390 UJ 

nitrobenzene 

pentachlorophenol 

phenanthrene 

phenol 

1 1  1,1,2-trichloroethane I nla I nla I nla 1 12.0 UI 12.0 U 

380 UJ 

380 UJ 

380 UJ 

99.0 J 

390 UJ 

390 UJ 

390 UJ 

390 UJ 

390 UJ 

I , l  ,1-trichloroethane 

1.1.2.2-tetrachloroethane 

I0129196 

u g h  

380 UJ 

390 UJ 

980 UJ 

96.0 J 

50.0 J 

48.0 JI 460 u I nla 1 380 UII 370 UJ 

370 UJ 

370 UJ 

370 UJ 

380 UJ 

380 UJ 

380 UJ 

380 UJ 

380 UJ 

nla 

nla 

1,l-dichloroethane 

1 ,I-dichloroethene 

1,2-dichloroethane 

460 UI 460 u I nla 1 380 uII 

08105195 

uglkg 

370 UJ 

380 UJ 

960 UJ 

98.0 J 

380 UJ 

08105195 

uglkg 

380 U 

380 U 

380 U 

320 J 

380 UI 94.0 J 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

370 UJ 

nla 

nla 

nla 

nla 

nla 

63.0 J 

410 U 

410 U 

4600 

460 U 

9600 

370 UJ 

930 UJ 

370 UJ 

370 UJ 

460 UI 460 u I nla 1 380 UII 

80.0 J 

460 U 

460 U 380 U 

380 U 

380 U 

340 J 

380 U 

nla 

nla 

nla 

nla 

nla 

460 U 

17000 

410 U 

410 U 

410 U 

1300 J 

410 U 

380 U 

960 U 

140 J 

380 U 

94.0 J 

460 U 

460 U 

460 U 

410 U 

1000 U 

1400 

410 U 

12.0 U 

12.0 U 

nla 

nla 

nla 

1200 U/  1200 u I nla 1 940 '-'I] 

nla 

nla 

460 U 

460 U 

460 U 

12.0 U 

12.0 UJ 

nla 

nla 

nla 

2300 JI 2700 J 1 nla 120 

460 U 

12.0 U 

12.0 U 

12.0 U 

380 

51 0 

380 U 

380 U 

380 U 

nla 

460 U 

460 U 

460 U 

460 U 

12000 J 

u g m  

'12 .0  U 

12.0 U 

12.0 U 

I 

14.0 U 

14.0 U 14.0 U nla 11.0 

nla 

nla 

nla 

460 U 

19000 J 

uglkg 

14.0 U 

14.0 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

380 U 

380 U 

380 U 

14.0 UJI 14.0 u I nla I 11.0 

14.0 U 

nla 

nla 

uglkg 

14.0 U 

14.0 U 

380 U 

670 

uglkg 

nla 11 .O 

nla 

nla 

11.0 

11.0 U 1 
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NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a nondetected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

16SS01 

16SS01 

1995 RI 

0711 1/95 

uglkg 

11.0 U 

11 .O U 

11 .O U 

11 .O U 

11.0 UJ 

14.0 UJ 

11 .O U 

11.0 U 

11.0 U 

11.0 U 

11.0 UJ 

11 .O U 

11.0 U 

11.0 UJ 

12SS04 

12SS04 

1996 Rl 

10129196 

uglkg 

nla 

nla 

nla 

n/a 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

12SS03-DUP 

12SSO3 

1995 RI 

08/05/95 

uglkg 

14.0 U 

U 14.0 

14.0 U 

14.0 U 

14.0 U 

14.0 UJ 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

14.0 U 

12SSO3 

12SSO3 

1995 RI 

08/05/95 

uglkg 

14.0 U 

14.0 U 

U 14.0 

14.0 UJ 

14.0 UJ 

26.0 UJ 

14.0 U 

14.0 U 

U 14.0 

U 14.0 

14.0 U 

14.0 U 

14.0 UJ 

14.0 U 

12SS02 

12SS02 

1995 RI 

08105195 

uglkg 

12.0 U 

12.0 U 

12.0 U 

12.0 UJ 

12.0 UJ 

24.0 UJ 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 UJ 

12.0 U 

12SS01 

12SS01 

1995 RI 

08105195 

uglkg 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

18.0 UJ 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

12.0 U 

03SS02 

03SS02 

1996 RI 

10129196 

Wlkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

03SS01 -DUP 

03SS01 

1996 RI 

1 0129196 

Wlkg  

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

1,2-dichloroethene (total) 

1,2-dichloropropane 

2-butanone 

2-hexanone 

4-methyl-2-pentanone 

acetone 

benzene 

bromodichloromethane 

bromoform 

brornornethane 

carbon disulfide 

carbon tetrachloride 

chlorobenzene 

chloroethane 

03SS01 

03SS01 

1996 RI 

10129196 

uglkg 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

nla 



TABLE A-rn 

ANALYTICAL RESULTS FOR SURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 6 of 14 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

trichloroethene 

vinyl chloride 

xylene (total) 

PESTICIDES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1016 

03SS01 

03SS01 

1996 RI 

10129196 

uglkg 

nla 

nla 

nla 

uglkg 

4.4 

21 .O 

72.0 

39.0 U 

03SS02 

03SS02 

1996 RI 

I0129196 

u g h  

nla 

nla 

nla 

uglkg 

3.7 U 

3.7 U 

2.6 J 

37.0 U 

dieldrin 

endosulfan I 

endosulfan II 

endosulfan sulfate 

endrin 

03SS01-DUP 

03SS01 

1996 RI 

I0129196 

u g h  

nla 

nla 

nla 

Wlkg 

5.2 J 

22.0 

84.0 

38.0 U 

12SS01 

12SS01 

1995 RI 

08/05/95 

Wlkg 

12.0 U 

12.0 U 

12.0 U 

uglk!3 

19.0 JN 

3.9 U 

51.0 

nla 

12SS02 

12SS02 

1995 RI 

08105195 

uglkg 

12.0 U 

12.0 U 

12.0 UJ 

uglkg 

23.0 R 

29.0 J 

460 

nla 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ - Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

3.9 U 

2.0 U 

3.9 U 

3.9 U 

3.9 U 

12SSO3 

12SS03 

1995 RI 

08/05/95 

uglkg 

14.0 U 

14.0 U 

14.0 UJ 

uglkg 

4.6 U 

7.6 R 

190 J 

nla 

3.3 R 

2.0 U 

3.8 U 

3.8 U 

2.3 R 

16SS01 

16SS01 

1995 RI 

0711 1195 

ug/kg 

11 .O U 

11.0 U 

11 .O U 

Wlkg 

3.9 U 

3.9 R 

38.0 

37.0 U 

12SS03-DUP 

12SS03 

1995 RI 

08/05/95 

uglkg 

14.0 U 

14.0 U 

14.0 U 

u g h  

8.0 U 

R 14.0 

200 J N 

nla 

3.7 U 

1.9 U 

3.7 U 

3.7 U 

3.7 U 

12SS04 

12SS04 

1996 RI 

10129196 

uglkg 

nla 

nla 

n/a 

uglkg 

nla 

nla 

nla 

nla 

3.8 U 

2.0 U 

3.8 U 

3.8 U 

3.8 U 

4.1 U 

2.1 U 

4.1 U 

4.1 U 

4.2 U 

4.6 U 

2.4 U 

4.6 U 

4.6 U 

4.6 U 

4.6 U 

2.4 U 

4.6 U 

27.0 R 

4.6 U 

nla 

nla 

nla 

nla 

nla 

3.7 U 

1.9 U 

3.7 U 

3.7 U 

3.7 U 



TABLE A-m 

ANALYTICAL RESULTS FOR SURFACE SOIL 
DRAFT 

Page 7 of 14 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

NWS EARLE, COLTS NECK, NEW JERSEY 

11 gamma-chlordane 
I I 

2.0 u I 2.0 UI 1.9 u I 1.8 JI 12.0 JNI 14.0 J 

endrin aldehyde 

endrin ketone 

gamma-BHC (Lindane) 

3.9 U 

3.9 U 

2.0 U 

heptachlor 

heptachlor epoxide 

methoxychlor 

toxaphene 

0.43 RI nla 1 1.9 1 

74.0 JN 

4.6 U 

2.4 U 

22.0 R 

2.4 UI nla 1 0.39 . 

3.8 U 

3.8 U 

2.0 U 

2.0 U 

1.1 J 

20.0 U 

200 U 

24.0 UI nla 1 19.0 1 

nla 

nla 

n/a 

nla 

3.7 U 

3.7 U 

1.9 U 

3.8 1 

3.7 I 

1.9 I 

1.7 

2.0 U 

1.6 J 

20.0 U 

200 U 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

240 U 

3.9 U 

3.8 U 

0.072 R 

1.9 U 

1.9 U 

19.0 U 

190 U nla 

25.0 

4.2 U 

0.067 R 

2.0 U 

0.60 R 

8.4 R 

200 U 190 1 

46.0 J 

4.6 U 

2.4 U 

0.40 R 

2.5 R 

21.0 U 

210 U 

0.62 R 

2.4 U 

24.0 U 

240 U 
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DATA SOURCE: 

NOTES: 
J - 
U -- 
UJ -- 
UR -- 
R -- 

Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-rn 

ANALYTICAL RESULTS FOR SURFACE SOIL 
DRAFT 

Page 9 of 14 
NWS EARLE, COLTS NECK, NEW JERSEY 

LOCATION: 16SS02 

DATA SOURCE: 1995 RI 

SAMPLING DATE: 0711 1/95 

SEMIVOLATILES 

NOTES: 
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-rn 

ANALYTICAL RESULTS FOR SURFACE SOIL 
DRAFT 

Page 10 of 14 
NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 16SS02 16SS03 1 7SSO1 - - - - - -  - - - 

LOCATION: 16SS02 16SSO3 17SS01 - - -  - - - - - - 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 

SAMPLING DATE: 0711 1195 0711 1195 08/24/95 

SEMIVOLATILES uglkg uglkg uglkg 

N-nitroso-di-n-propylamine 380 U 1000 U 340 U 

N-nitrosodiphenylamine (1) 63.0 J 1000 U 340 U 

acenaphthene 380 U 1000 U 340 U 

acenaphthylene 380 U 100 J 340 U 

anthracene 57.0 J 170 J 340 U 

bis(2-chloroethy1)ether 380 U 1000 U 340 U 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

bis(2-ethylhexy1)phthalate 

butylbenzylphthalate 

carbazole 

chrysene 

di-n-butylphthalate 

di-n-octylphthalate 

dibenz(a.hlanthracene 

7000 J 

380 UJ 

42.0 J 

360 J 

44.0 J 

380 UJ 

380 UJ 

12000 J 

1000 UJ 

1000 U 

810 J 

1000 U 

1000 UJ 

1000 UJ 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 



TABLE A-rn 

ANALYTICAL RESULTS FOR SURFACE SOIL 

NWS EARLE, COLTS NECK. NEW JERSEY 

DRAFT 

Page I l o f l 4  

11 SAMPLE NUMBER: 16SS02 16SS03 17SSO1 

1 1  LOCATION: 

11 DATA SOURCE: 

1 1  SAMPLING DATE: 

1 1  dimethylphthalate 1 380 UI 1000 UI 340 U 

SEMIVOLATILES 

dibenzofuran 

fluoranthene 340 J 480 J 340 U 

fluorene 380 U 1000 U 340 U 

hexachlorobenzene 380 U 1000 U 340 U 

hexachlorobutadiene 380 U 1000 U 340 U 

hexachlorocyclopentadiene 380 U 1000 U 340 U 

hexachloroethane 380 U 1000 U 340 U 

1 1  isophorone 1 380 UI 1000 UI 340 U 

diethylphthalate 380 U 1000 U 340 U 

u g h  

380 U 

NOTES: 

uglkg 

1000 U 

naphthalene 

nitrobenzene 

pentachlorophenol 

phenanthrene 

phenol 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL), 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

Wlkg  

340 U 

380 U 

380 U 

950 U 

230 J 

380 U 

1000 U 

1000 U 

2600 U 

370 J 

1000 U 

340 U 

340 U 

850 U 

340 U 

340 U 



TABLE A-rn 
DRAFT 

ANALYTICAL RESULTS FOR SURFACE SOIL 
Page 12 of 14 

NWS EARLE, COLTS NECK, NEW JERSEY 

DATA SOURCE: 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U - Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



TABLE A-m 
02106197 ANALYTICAL RESULTS FOR SURFACE SOIL DRAFT 

Page 13 of 14 
NWS EARLE, COLTS NECK, NEW JERSEY 

- - - 
- - -  

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 

- - - 
- - - 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLING DATE: 

VOLATILES 

trichloroethene 

vinyl chloride 

xylene (total) 

PESTICIDES 

4,4'-DDD 

4.4'-DDE 

4,4'-DDT 

Aroclor-1016 

Aroclor-1221 

16SSO3 

16SSO3 

1995 RI 

0711 1/95 

Wlkg  

15.0 U 

15.0 U 

15.0 U 

u g h  

360 J 

120 

43.0 

50.0 U 

100 U 

16SS02 

16SS02 

1995 RI 

0711 1/95 

uglkg 

11.0 U 

11.0 U 

11.0 UJ 

uglkg 

7.6 R 

15.0 

230 

38.0 U 

77.0 U 

- - - 
- -  - 

17SSO1 

17SS01 

1995 RI 

08124195 

uglkg 

10.0 U 

10.0 U 

10.0 U 

uglkg 

3.4 U 

3.4 U 

1.2 J 

34.0 U 

68.0 u 

- - - 
- - -  

- - -  
- - -  

- - - 
- - -  



TABLE A-m 

ANALYTICAL RESULTS FOR SURFACE SOIL 
DRAFT 

Page I 4  of 14 

LOCATION: 16SS02 16SSO3 

DATA SOURCE: 1995 RI 1995 RI 

SAMPLING DATE: 0711 1/95 0711 1/95 

PESTICIDES uglkg uglkg 

endrin aldehyde 3.8 U 5.0 I 

endrin ketone 3.8 U 5.0 I 

gamma-BHC (Lindane) 0.13 R 0.13 F 

gamma-chlordane 7.0 J 35.0 

11 heptachlor 1 1.5 JNI 2.6 I 
11 heptachlor epoxide 1 2.0 UI 2.6 C 

methoxychlor 19.0 U 25.0 I 

toxaphene 200 U 260 I 

NWS EARLE, COLTS NECK, NEW JERSEY 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR - Non-detected result is considered unusable due to exceedance of technical quality control criteria. 
R -- Positive result is considered unusable due to exceedance of technical quality control criteria. 



- - 

APPENDIX A.n. 

ANALYTICAL DATABASE 

MISCELLANOUS PARAMETERS 

SURFACE SOIL SAMPLES 



TABLE A-n 
02/06/97 

MISCELLANEOUS PARAMETERS RESULTS FOR SURFACE SOIL 
DRAFT 

Page I of I 
NWS EARLE, COLTS NECK, NEW JERSEY 

I SAMPLE NUMBER: 03SS01 O3SSO1 -DUP 03SS02 12SS04 16SS01 16SS02 16SSO3 - - - - - - 
1 1  LOCATION: 1 03SS01 I 03SSOl I 03SS02 I 12SS04 I 16SS01 I 16SS02 I 16SS03 

1 1  DATA SOURCE: 1 1996 RI 1 1996 RI 1 1996 Rl 1 1996 RI 1 1995RI 1 1995 RI 1 1995 RI I I I 

% solids 

SAMPLING DATE: 

MISCELLANEOUS PARAMETERS 

total organic carbon W l k g  

I I I I I I I I 

nla nla nla nla 1 12.2 1 12.9 1 34.3 I I 

10129196 

NOTES: 
J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL) 
U -- Value is a non-detected result as reported by the laboratory or as qualified based on blank contamination. 
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria. 
UR -- Non-detected result is considered unusable due to exceedance of technical quality control criteria. 

10129196 

nla 

nla 

21700 

10129196 

nla 

nla 

16700 

10129196 

nla 

nla 

3860 

0711 1/95 

nla 

nla 

4250 

0711 1/95 

7.9 

1300 J 

nla 

0711 1/95 

5.4 

2900 J 

nla 

6.6 

20000 J 

nla 



- 

APPENDIX B 

SURVEY DATA 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

BGMW-0 1 
BGMW-02 
BGMW- 0 3 
BGMW-04 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

BACKGROUND POINTS 

PAGE# 1 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

BACKGROUND POINTS (CONTINUED) 

BUILDING S86 

SITE # 1 

PAGE# 2 o f 2 0  
JOB # 1463 
NOVEMBER 26. 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

SAMPLE # GROUND 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

ELEVATIONS (FEET) 
PROTECTIVE 

INNER CASING OUTER CASING 

SITE # 1 (CONTINUED) 

PAGE# 3 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

SITE # 2 

SITE # 3 

PAGE# 4 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

SITE # 3 (CONTINUED) 

PAGE# 5 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

SAMPLE # GROUND 

PAGE# 6 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

ELEVATIONS (FEET) 
PROTECTIVE 

INNER CASING OUTER CASING 

SITE # 4 

SITE # 5 

116.29 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

SAMPLE # GROUND 

PAGE# 7 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

ELEVATIONS (FEET) 
PROTECTIVE 

INNER CASING OUTER CASING 

SITE # 6 

SITE # 7 

126.94 127.92 

SITE # 9 

TP-7 98.6 
TP-9 99.1 
HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 

COORDINATES (FEET) 
NORTH EAST 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

SITE # 10 

SITE # 12 

SITE # 11 

PAGE# 8 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

SAMPLE # GROUND 

PAGE# 9 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

ELEVATIONS (FEET) 
PROTECTIVE 

INNER CASING OUTER CASING 

SITE # 13 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

PAGE# 10 of 20 
JOB # 1463 
NOVEMBER 26. 1996 

SAMPLE # 
ELEVATIONS (FEET) PROTECTIVE COORDINATES (FEET) 

GROUND INNER CASING OUTER CASING NORTH EAST 

SITE # 15 

SITE # 16 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

SITE # 16 (CONTINUED) 

PAGE# 11 of 20 
JOB # 1463 
NOVEMBER 26. 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

SITE # 16 (CONTINUED) 

PAGE# 12 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

ELEVATIONS (FEET) 
PROTECTIVE 

SAMPLE # GROUND INNER CASING OUTER CASING 

SITE # 16 (CONTINUED) 

PAGE# 13 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

PAGE# 14 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 
COORDINATES (FEET) 

NORTH EAST SAMPLE # 

SITE # 17 

SITE # 19 

SB19-01 110.7 
SB19-02 109.3 
SB19-03 109.2 
SB19-04 109.3 
SW/SED19-01 101.7 
HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

SITE # 20 

SITE # 23 

PAGE# 15 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

PAGE# 16 of 20 
JOB # 1463 
NOVEMBER 26. 1996 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 
COORDINATES (FEET) 

NORTH EAST SAMPLE # 

SITE # 24 

SITE # 25 

SITE # 26 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

SITE 26 CONTINUED... 

PAGE# 17 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

SAMPLE # 

ELEVATIONS (FEET) 
PROTECTIVE 

GROUND INNER CASING OUTER CASING 

SITE 26 CONTINUED . . .  

COORDINATES (FEET) 
NORTH EAST 

SITE # 27 

SITE # 29 

PAGE# 18 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

SAMPLE # GROUND 

PAGE# 19 of 20 
JOB # 1463 
NOVEMBER 26, 1996 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

ELEVATIONS (FEET) 
PROTECTIVE 

INNER CASING OUTER CASING 

SITE L 

SITE Q 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



JAMES M. STEWART, INC. 
FILE# 1463LIST 
CHECKED BY: ELP 

NAVAL WEAPONS STATION - EARLE 
WELL LOCATIONS 

ELEVATIONS (FEET) 
PROTECTIVE 

SAMPLE # GROUND INNER CASING OUTER CASING 

PAGE# 20 of 20 
JOB # 1463 
NOVEMBER 26. 1996 

COORDINATES (FEET) 
NORTH EAST 

HORIZONTAL DATUM: NEW JERSEY PLANE COORDINATES NAD 83 
VERTICAL DATUM: NAVD 88 



- - 

APPENDIX C 

FIELD LOGS 



APPENDIX C.a 

GROUNDWATER SAMPLE LOGS 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
l l h w n  & Root Environmental 



GROUNDWATER 
SAMPLE LOG SHEET 

aaD 
Brawn & Rout Environmental 

Monitoring Well Data 
Domestic Well Data 

0 other 

Project Site Name - € 4 ~  c E Project Site Number 5-86 3 - Cm . a3 / 
Source Number f / y u . / ~ - d 7 )  /6 &d 07 Source Location J/C 16 

Total Well Depth: / 9, / 6 ' roc 
Well Casing Size & Depth: 

Static Water Level: /o .3  z ' m~ 
One Casing Volume: 1, U 5  qa/s . 
Start Purge (hrs): // qz 
End Purae (hrs.): 1 2  z .c 
Total Purge Time (min.): 4 3 
Total Amount Puraed faal.): .T G, I _c . I Monitor reading: Y 

/ t / d n ~ .  

Purge Method: PC/ t ., PuM 0 
Sample Method: BQ , l b  7 I 

/ / - 7 - f 6  @ /230 
Sampled by: 

sf-y.~//05 Prrk/cc5 
Signature(s): 

Type of  Sample 
Low Concentration 
High Concentration 
Grab - Composite 

U Grab - Composite 
Analysis ( Presenrative: 

TCL VOAs I HCI to pH<2,4*C 

sewationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

a!tisD 
Brown & Root Environmental 

Monitoring Well Data 
0 Domestic Well Data 

Other 

Project Site Name - €417 C €  Project Site Number 5-86 3 - C T O  L 
Source Number 16 G w 0 8 (M w 16 -0 8 )  Source Location -I/ k 16 

Total Well Depth: 19,  3 6 '  n c  
Well Casing Size 8 Depth: 

Start Purge (hrs): / 4  6 0 
" 

End Purge (hrs.): / 6 3 L/ 
Total Purge Time (min.): ? L /  
Total Amount Purged (gal.): (/, 5 c; ,Is . 
Monitor reading: done. 
PurgeMethod: ? t ' c / t s ~ J t l - r c  

Sample Method: Bat  l o  r 1 

Depth Sampled: 15  ' - 14 ' 
Sample Date 8 Time: 

Type of Sample 
Low Concentration 
High Concentration 
Grab 
Composite 
Grab - Comciosite 

Analysis ( Preservative: 
TCL VOAs I HCI to ~H42.4'C 

TCL PesffPCBs 

Purge Data 1n4// ) (7. 

servationslklotes: 
Duplicate sampie taken v/ b - 0 - 

SAMPLE DATA 
PH ( S.C. 

5 3 9  ( ,099 
Temp (OC) ( Color and Turb~dity 

115.3 1 & / r u e  $OW,, - 5 / / , 4  + 



GROUNDWATER 
SAMPLE LOG SHEET 

aiD 
Brawn & Root Environmental 

Monitoring Well Data 
Domestic Well Data 
Other 

Project Site Name - CE Project Site Number 580 3 - CTZl  . 
Source Number /6 G W 8 9 / m u 16 - 0 9j source ~ocation 9 1 4 ~  /6  

Total Well Depth: $ 3  TOL 

Well Casing Size & Depth: , 

Start Purge (hrs): [ 447 
End Purge (hrs.): / ~ a  C/ 
Total Purge Time (min.): 3 7 
Total Amount Purged (gal.): c / ,  7 q4 15 . 
Monitor reading: 

Purge Method: ?tp t ., I +ic Puma 
Sample Method: r 

1 

DeDth Sam~led: 1.r '- / L  ' 
I Sample Date & Time: 

I - Type of Sample 

I Low Concentration 
High Concentration 

I U Composite 

- 1 

TCL PesffPCBs 4OC 

U TAL Metals HN03 to pH<2 - 
U Cvanide NaOH to oH,12 

Purge Data Cfl4// \ (: 
Volume PH S.C. Temp rflf a d ,  0, ~ i s & ( v a *  sc 

ms lw  ("C) Oxyqw 14 I 

I I I I , 
SAMPLE DATA - . . . . . . - - - . . - - . 

DH I S.C. I Tt3m~ t°C) 1 Color and Turbiditv 

. - 
U Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

asD 
Brown & Rocst Environmental 

Monitoring Well Data 
Domestic Well Data 
Other 

Project Site Name - €4/i! c E Project Site Number 5-80 7 - C T O  a3 1 

Source Number 16 G W / D  ( ~ w / 6 - / 0 )  ~ource~ocat ion 5 4  16 

Total Well Depth: 1 8 . 9 0 '  TCCC 

Well Casing Size & Depth: l at.- dt+. 
Static Water Level: 64 'I n ' rar  
One Casing Volume: i . 6 6 q is . 
Start Purge (hrs): 1 3 Z 3 " 

End Purge (hrs.): / r/ o 3 
Total Purae Time (min.): 4 A . - 

'~o ta l    mount purged (gal.): .q a 15 . 
Monitor reading: U 

/ t / a n c .  

Purge Method: ?e'o c 5 k l f-IL ?u-D 
Sam~le Method: Rn . I r  F - - 

7 - - - - . . & #  

Depth Sampled: [ I - 1 6 / 
I Sam~le Date & Time: 

Type of Sample 
Low Concentration 
High Concentration 
Grab 
Composite 
Grab - Com~osite 

Preservative: 
TCL VOAs HCI to pH<2.4OC 
TCL SVOAs 

TCL PesUPCBs - 
U TAL Metals HN03 to p W 2  - 
U Cyanlde NaOH to pHW2 

Purge Data C m / /  \ ("/L 
Volume PH S.C. Temp rg~6.d I 4 .  D ~ S ~ O I G ~  2 I 

m S / w  ("C) Oxyqw I4 1 l 

SAMPLE DATA 
DH I S.C. 1 Color and Turbiditv 

Duplicate sample taken 



APPENDIX C.b 

SURFACE WATER SAMPLE LOGS 



SURFACE WATER 
SAMPLE LOG SHEET 

Brawn & Root Envimnrnental a Spring 
a Lake 

Stream 
Other 

Project Site Name - g&4Ck- Project Site Number 5 B  3 c n . 2 3 /  

Source Number f l c  S h / O /  source ~ocation 13. L k 6 r u d  

Sample Method: I Sample Data - u I c P I Tnmn I 0 L S  , ( l-r~rbidity 

O%)cycr\ X& 
Depth Sampled: 5. $36 ( 0 . ~ ~ 3  1 yo' 

d " / /d  /0.59 0 
0 

Sample Date & Time: A Sample Location Map 
- - . 

I Sampled by: I ~ f f c k r r n  15 ' -10 ,-/,& &..A 

Sample Type I 
Low Concentration 
High Concentration 
Grab 
Composite - n Grab - Composite 

Analysis ( Preservative: 
I I TCLVOAs I HCI to pH<2,4"C 
Y 

4 TCL SVOAS 4°C 

TCL PesUPCBs 4°C 

TAL Metals HN03 to pH<2 

U Cyanide NaOH to pH>12,4"C 

T S S  / r b s  / R O O  Y @ L  
#I/ kt. 11,. AV f/* c 
~ a r a n c ~ <  #NO 3 

1 COD //o 5 ou 
1 I 

Observations and Notes 



SURFACE WATER 
SAMPLE LOG SHEET 

Brawn & Root Environmental 
Spring 
Lake 
Stream 
Other 

Project Site Name R/ W S  - &-#4Ckc Project Site Number 5 8  d 3 c n . a 3 /  
Source Number f3G sw 02 Source Location &a c (C &a ~ ) n l  

Sample Method: I- 

Depth Sampled: 
J " I - - 

Sarnple Date & Time: 
I d - 3 1 -  9 6  P 1330 

Sample Type 
Low Concentration 
High Concentration 
Grab 
Composite - n Grab - Composite 

Analvsis I Presewative: 
U TCLVOAs 

TCL SVOAs 

HCI to pH<2,4OC 

4°C - 
TCL Pest/PCBs 

TAL Metals 

Cyanide 

Observations and Notes 

4°C 

HN03 to pH<2 

NaOH to pH>12,4"C 

CCardncgG 
8 Cab 

Sample Data 

&NO 3 

//, 5 DU 



SURFACE WATER 
SAMPLE LOG SHEET 

Brown & R o d  Environmental 
C] Spring 

Lake 
Stream 

C] Other 

Project Site Name - cddLF Project Site Number 5 8  a 3 C ~ L U /  

Source Number &&s& 03 source ~ocation BG c k 90 u 4 d . 

Low Concentration 
High Concentration 
Grab 
Composite - n Grab - Composite 

Analysis 1 Preservative: 
I I TCL VOAs ( HCI to pH<2,4"C 

I I 

Observations and Notes 

C] Duplicate sample taken 



SURFACE WATER 
SAMPLE LOG SHEET 

Brown & Root Environmental 
Spring 
Lake 
Stream 
Other 

Project Site Name - ~ C h ~ ~ ~  Project Site Number 5% 3 c m . a 3 /  
Source Number 06 SL*J 05 source ~ocation Ce & 

Sample Method: 

I Sample Type I 
Low Concentration 

. I 
Observations and Notes 

Duplicate sample taken 

- 

Sample Location Map 



SURFACE WATER 
SAMPLE LOG SHEET 

aaD 
Brown & Raat Environmental 

Spring 
[7 Lake 

Stream 
[7 Other 

Project Site Name - k-44Ckc Project Site Number 5 g  d 3 c m . a 3 /  
Source Number 0 6 S d  06 source ~ocation -(I kf 6 

Sample Method: 

& ~ c A  BI& 
Depth Sampled: 

d " 
Sample Date & Time: 

6 0 0 9 5 5  
Sampled by: 

I I 

Observations and Notes 

Sample Type 
Low Concentration 
High Concentration 
Grab 
Composite 

Jl Grab - Composite 
Analysis Preservative: 
LJ TCLVOAS HCI to pH<2,4OC 

TCL SVOAs 4°C 

1 TCL PesffPCBs 4°C 

TAL Metals HN03 to pH<2 

Duplicate sample taken 

Sample Data 

)J Cyanide 

D ~ s r  / rbs / 800 
I 4 l k a f 1 ~ 4 4 ~  

U a r A n c ~ <  
I Cab 

NaOH to pH>12,4OC 

y D c  
y* c 

/CNO 3 

N, 5 ou 

PH 

6 . 2 5  
Sample Location Map 

4 d,k4 15 ~ / w / o ( C  o d  

Temp 
(OC) 

4, 

S.C. 
m S I ~  

8 S 7  

0 i s  , 
OXYYL~\  
mglL 
/0./,5 

Sq I -  f urbidity 
1 4 6 ~  

o/of 
o . Y 5  92q 



SURFACE WATER 
SAMPLE LOG SHEET 

Brawn & Raat Environmental 
Spring 
Lake 
Stream 
Other 

Project Site Name - g#4LkC Project Site Number 5 8 d  3 ~ 7 0 . i ~  

Source Number 0 6  XU 6 7  Source Location S A 6 

Sample Method: 

a r c &  
Depth Sampled: 

'2 " 
Sample Date & Time: 

/ I- 1 - f 6  @ / / r b  
Sampled by: 

I 

Observations and Notes 

Sample Type 
Low Concentration 

Cj High Concentration 
Grab 

Cj Composite 
Jl Grab - Composite 

Cj Duplicate sample taken 

Analysis 
)J TCLVOAs 

TCL SVOAs 

1 TCL PestlPCBs 

TAL Metals 

)J Cyan~de 

L rsr / ros  / R O O  
I RIL.L .A~~ 

C)crrdfics< 
V Cab 

Sample Data 

Preservative: 
HCI to pH<2,4"C 

4°C 

4°C 

HN03 to pH<2 

NaOH to pH>12,4OC 

4*c 
Y* t 

&vo 3 

H, 3 ou 



SURFACE WATER 
SAMPLE LOG SHEET 

Brown & Root Environmental 
Spring 
Lake 
Stream 
Other 

Project Site Name /1 /WS - t-44Ckc Project Site Number 5 0  d 3 c;ri3..2.3/ 

Source Number / 7 5 M  06 Source Location s f c  /7 

Sample Method: I 

h - 1 8 - 9 6  @ ' Y 3 0  
Sampled by: 

Sample Type 
I Low Concentration 

High Concentration 
I Grab 

Composite 
r( Grab - Composite 
Analvsis 1 Preservative: 

TCL SVOAs 

TCL Pest/ PCBs 

TAL Metals HN03 to pH<2 

Y'C 
fl ~ I k e . 1 1 ~ ~ 4 9  PC 

MarAnc~6  4410 3 

C Cab //, 3 bu 
I I 

3bservations and Notes 

Duplicate sample taken 



SURFACE WATER 
SAMPLE LOG SHEET 

Brown & Root Environmental 
Spring 

0 Lake 
Stream 
Other 

Project Site Name - g&4ck- Project Site Number 5fJd 3 c704 .3 /  

Source Number / 7  51Aj 6 7  Source Location s/tG 17 

I Sample Method: C 

Depth Sampled: 
t2 " I - 

Sample Date & Time: 
/O .J8-96  /@ /5fC 

Sampled by: L 

Sample Type 
Low Concentration 
High Concentration 
Grab 
Composite - n Grab - Composite 

Analysis ( Preservative: 
n TCLVOAS I HcI to pH<2,4"C 

TCL SVOAS 

TCL PestIPCBs 

TAL Metals HN03 to pH<2 

I Observations and Notes 

I Duplicate sample taken 

Sam~le Data - - r - - - - -  

PH S.C. Temp 0 L S ,  urbidity 
m s / m  (OC) O K Y ' ? ~ ~  

Sample Location Map 



SURFACE WATER 
SAMPLE LOG SHEET 

.Brawn & Root Environmental 
0 Spring 
C] Lake 

Stream 
t] Other 

Project Site Name /1 /WS - c#&CkC Project Site Number 5 8  d 3 c m . a , f /  
Source Number / 7  sd  0 5  Source Location c /7 

Sample Method: 

Depth Sampled: 
2 " 

Sample Date & Time: 
/ D - 3 4 - 9 6  0 /boo 

Sampled by: 

Sample Type 
Low Concentration 
High Concentration 
Grab 
Composite - 

Jl Grab - Composite 
Analysis Preservative: 

TCLVOAs HCI to pH<2,4OC 

1 TCL SVOAs 4°C 
1 TCL PestlPCBs 4°C 
1 TAL Metals HN03 to pH<2 
)J Cyanide NaOH to pH>12,4'C 

I rsr / m s  / ~ o b  . Y @ C  

Observations and Notes 

Duplicate sample taken 

Sam~le  Data 

Sample Location Map 



APPENDIX C.c 

SEDIMENT SAMPLE LOGS 



SOLID/SOIL/SEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Environmental 
Surface Soil 
Subsurface Soil 
Sediment 

17 LagoonIPond 
Other 

Project Site Name - k-44 C k- Project Site Number $8 0 3 C n3 -J3/ 

Source Number &G 5 0  O /  Source Location & c IC 9 r d  u 4 . J  

Sample Method: 

p7 "- 3 " 
Sample Date & Time: 

Sampled by: 

Sample Type 
Low Concentration 

[7 High Concentration 
17 Grab 

Composite 
- 

Grab - Composite 
Analvsis I Preservative: 
n GL VOAS I dark. 40c 

TCL SVOAs dark, 4OC 

TCL PesffPCBs dark, 4°C 

TAL Metals 

Cyanide 

rloc 

Observations and Notes 

Duplicate sample taken b d 
" P  -* 

- 

I I I 
Sample Data 

Color 1 Descrmtion: (Sand. Clav. Drv. Moist. Wet, etc.) 



SOLID/SOILISEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Enviranmental 
Surface Soil 
Subsurface Soil 
Sediment 

[7 LagoonIPond 
[7 Other 

Project Site Name - &-44 C k- Project Site Number 5 8  0 3 C T Z J  -d.3/ 

Source Number &&xD 0 2  Source Location & c c k G& d d  d . 
Sample Method: - I 

-1 i o w c I  
Depth Sampled: 

d - 3 .  
Sam~le Date & Time: 

Sample Type 
Low Concentration 

[7 High Concentration 
[7 Grab 
[7 Composite 

Grab - Composite 
Analvsis 1 Preservative: 

TCL VOAs I dark, 4°C 

TCL SVOAs I dark, 4°C 
7 

TCL PestIPCBs 

TAL Metals 

I 
Observations and Notes 

dark, 4°C 

4°C - 

[7 Duplicate sample taken 

Cyanide 

I % m o r ~ L c ~  
@/a S O I ~ ~ S  

I I 
Sample Data 

Color I Description: (Sand, Clay, Dry, Moist, Wet, etc.) 
I 

4°C 

r l o t  
Y* c 

& ~ W I J  1 1  44 jc4,rrcA 5&..A 
Sample Location Map 



Brown & Root Environmental 

SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Surface Soil 
Subsurface Soil 
Sediment 
LagoonIPond 
Other 

Project Site Name - k-&d C k- Project Site Number 5 8  0 3 C nl d.?/ 

Source Number &G so03 Source Location A c k  q ~ o y , d  

I Sam~le Method: 

1 Depth Sampled: 

Sample Date & Time: 
- 4  / 7 1 5 -  

I Sampled by: 

pl LOW Concentration 
[7 High Concentration 

Grab 
Composite 
Grab - Composite 

Analysis ( Preservative: 
n TCL V O A ~  I dark, 4% - 

TCL SVOAs 
TCL PesVPCBs 

Observations and Notes 

dark, 4% 

dark, 4°C - 
TAL Metals 

fi Cyanide 

Duplicate sample taken 

j R e v w  4%96 

4°C 

4°C 

Sample Data 
Color I Description: (Sand, Clay, Dry, Moist, Wet, etc.) 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root Environmental 
Surface Soil 
Subsurface Soil 
Sediment 
LagoonIPond 

C] Other 

Project Site Name - kt&& C k- Project Site Number 58 0 3 C rn -&3/ 

Source Number (33 sb 0 2  Source Location st+< 3 

Sample Method: 
Trowc I 

Depth Sampled: 
d " f  d 3" 

Sample Date & Time: A 

' /5.36-$6 c3 //do 
Sampled by: 

Sample Type 
Low Concentration 
High Concentration 

rj Grab 
Composite 
I Grab - Com~osite 

-- 

Analysis 1 preservative: 
n TCL VOAS I dark, 40c  - I 

TCL SVOAs I dark, 4°C - 
TCL PestIPCBs I dark, 4% 

Gr-A S I Z C  
T O C  

Observations and Notes 

Duplicate sample taken 

- 
TAL Metals 

L] Cyanide 

I I I 

Sample Data 
Color Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

A 4 0  W ~ ~ V M  ~ / * / / L L I <  ~ A C (  5 6 ,  

4°C 

4°C 

/cSToul/l ( ~ 0 o . r ~  5. iqdf  ~ / ~ U C I S  - Sb- S r / C .  
Sample Location Map 



SOLIDISOILISEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Environmental 
Surface Soil 
Subsurface Soil 
Sediment 
LagoonIPond 
Other 

Project Site Name - &-44 C C' Project Site Number 5-8 0 3 C rn - t . 3 /  

Source Number 0 3  50 0 . 3  Source Location s kc 3 

Sampled by: I I I 

Sample Method: 
T i o w c l  I 

Depth Sampled: pH 
3" fi 5" 673 ' 6,BO 

Sample Date & Time: 
/0.30.?6 @ /OYO 

Observations and Notes /&d H&d 

I Duplicate sample taken 

c o n d l d U ~ )  
/O 

Sample Type 
Low Concentration 
High Concentration 
Grab 
Composite 
Grab - Composite 

co /o / 

- -- 

Sample Data 

Analysis 
TCL VOAS 

TCL SVOAs 

Color 
G y N ,  - 
a / a e f c  Preservative: 

dark, 4% 

dark, 4°C 

Description: (Sand, Clay, Dry, Moist, Wet, etc.) 
CI4ycy I r I C l y '  U c G  S a n d  -,H f e d  

SdL ~ u u n l  p e b 4 / 4  s ( y t / / u d  / h c s  
Sample Location Map 



SOLID/SOIL/SEDIMENT 
SAMPLE LOG SHEET 

Emwn & Raot Environmental 
Surface Soil 
Subsurface Soil 
Sediment 
LagoonIPond 
Other 

Project Site Name - k-44 C k- Project Site Number r$O 3 C TD -d3/ 

Source Number 03 54 DL/ Source Location 3 

Sample Method: 

1 Depth Sampled: 
3"-5" bq ,  

Sample Date & Time: A 

p Low Concentration 
High Concentration 
Grab 
Composite 

I I Grab - Com~osite 
I 

Analysis ( Preservative: 
n TCL VOAS I dark, 4% 
I I 

TCL SVOAs 1 dark, 4°C - 

I I I 
Sample Data 

Color Description: (Sand, Clay, Dry, Moist, Wet, etc.) 
4 -  ~Ili,,cy & / / I  UL'Y h 4  9 /4 /&J  

b/a  c /C 56-d - w c t .  
Sample Location Map 

TCL PestIPCBs 

TAL Metals 

Cyanide 

J B r h t ~  S t t c  
E T o C  

dark, 4°C 

4°C 

4°C 

Ye L 
V 0  c 

Observations and Notes 

Duplicate sample taken 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Raat Environmental 
0 Surface Soil 
0 Subsurface Soil 

Sediment 
LagoonIPond 
Other 

Project Site Name &W$ - &-&R C k- Project Site Number 58 0 3 c ?7l d . 3 /  

Source Number 0 6  S/, 0 5  Source Location d< 6 
1 Sam~le Method: 

7 i rowc  I 
Depth Sampled: P.., r( 

*& kh /b " C& /2 " &/ow , 

Sample Date & Time: 
N - / - 5 6  @ 0836 

Sampled by: 

pl Low Concentration 
High Concentration 
Grab 
Composite 

1 Grab - Composite 
Analysis ( Preservative: 
n TCL VOAS I dark, 40c - 

TCL SVOAs 

TCL PesVPCBs 

TAL Metals 

dark, 4OC 

dark, 4°C 

4OC - 
Cyanide 

I % r n o ~ a h c ~  

I I I 

Sample Data 
Color 1 Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

4°C 

PC 
I ) o / ~  4 a I r d ~  

& 4 8 ~  S12.c  
rn T O C  

Sample Location Map ' 

Y* t 
'f" c. 
Yo C ,  

Observations and Notes 

Duplicate sample taken 



Brown & Root Environmental 

SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Surface Soil 
[7 Subsurface Soil 

Sediment 
LagoonIPond 
Other 

Project Site Name - &-44 C k- Project Site Number 5 8  0 3 c r0 d . 3 /  

Source Number 66 SD 06  Source Location 3, A G 

Sarn~le Method: 
T r o w ~ l  

Depth Sampled: 
/a" f o  21' '  6 4 5  

Sample Date & Time: 
//-/- 7 6  (d 69s.r 

Sampled by: 

Sample Type 
Low Concentration 

[7 High Concentration 
[7 Grab 

Composite 
Grab - Composite 

Analysis Preservative: 
TCL VOAs dark, 4°C 

TCL SVOAs dark, 4°C 

1 TCL PestIPCBs dark, 40c 

TAL Metals 4°C 

Cyan~de 4°C 

- 

roc Iyo c 
I 

Observations and Notes 

Duplicate sample taken 

I I 1 

Sample Data 
Color ( Description: (Sand, Clay, Dry, Moist, Wet, etc.) 
6- )I/+& 4 f &.€ pd,-r~C f i - r c  

6/4ck 
Sample Locat~on Map 



SOLID/SOIL/SEDIMENT 
SAMPLE LOG SHEET 

Bmwn & Root Environmental 
C] Surface Soil 
C] Subsurface Soil 

Sediment 
C] LagoonIPond 
C] Other 

Project Site Name / S / W ~  - &-&R L k- Project Site Number 5 8  0 3 c r0 4 3 /  

Source Number 0 4  50 0 7  Source Location 5 / 4  6 

I Sample Method: 
T i o w e  I 

Depth Sam~led: 
/d " t d  /z  " 

Sam~le Date & Time: 
/ / - / - ? 6  (3 / / s o  

Sampled by: 

Sample Type 
Low Concentration 
High Concentration 

0 Grab 
I 

Composite 
Grab - Composite 

Analvsis I Presewative: 
TCL VOAs ( dark, 4°C 

TCL SVOAs I dark, 4°C 
7 

TCL PestlPCBs 1 dark, 4°C - 
TAL Metals 4°C 

n Cyanide 40c 

I 

Observations and Notes 

Duplicate sample taken 

I I 

Sample Data 
Solor ( Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

I 

Sample Location Map 



SOLIDISOIL/SEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Environmental 
t] Surface Soil 
t] Subsurface Soil 

Sediment 
t] LagoonIPond 
t] Other 

Project Site Name - kt&& C c'- Project Site Number 58 0 3 c lp - J 3 /  

Source Number 66 3 D d 8  Source Location S117-' 6 

1 Sample Method: 
T i o w c l  

Depth Sampled: 
L 5 '  t o  /.8/ L9s . - 

1 Sam~le Date & Time: 

I Sampled by: 

Low Concentration 
[7 High Concentration 

Grab 
Composite 
Grab - Composite 

Analvsis 1 Preservative: 
I TCL VOAs I dark, 4°C - 

TCL SVOAs 

TCL PesffPCBs 

TAL Metals 
7 

U Cyanide 

Sample Data 
Color I Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

I 

dark, 4°C 

dark, 4°C 

4% 

4°C 

m %  4 0 h d s  
Gr-,A S t t ~  

rn T o C  

G r r y l s C  I F44t. G-ra tncA S-d 
Sample Location Map 

(flooded ) 
sno/ /  p a n d d A 4 r e *  w, 6 J M I ~ / /  

,I % mors .CYc~  4°C 
Y' c 
Yo c 
V 0  c 

Observations and Notes 

t] Duplicate sample taken 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Raat Environmental 
Surface Soil 

[7 Subsurface Soil 
Sediment 
LagoonIPond 
Other 

Project Site Name - &-&R C k- Project Site Number S 8  0 3 C n 7  d . 3 /  

Source Number 0 6 ~ 0 0 7  Source Location S l k  6 

I Sample Method: 
T r o w =  I 

Depth Sampled: _ ,, 
6 - -  4 9  s 

Sam~le Date & Time: I 

I Sampled by: 

Sample Type 
Low Concentration 
High Concentration 
Grab 
Composite 
Grab - Composite 

Analvsis 1 Preservative: 
' [7 TCL VOAs dark. C C  

TCL SVOAs dark, C C  - I 

TCL PestIPCBs ( dark, 4°C 

TAL Metals I 4°C - 
U Cyanide 4°C 

I a/* m o l s C \ r c c  Y O c  
1)% 4 o I a d ~  Y* c 
_II G r s c ~  S I Z C  Ye c 
I T O C  Yo c 

I 

Observations and Notes 

[7 Duplicate sample taken 

Sample Data 
Color Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

C l a q 4 j /  tC~d g ~ ~ d a L  54-4 
&u-/q 0 r a - t ~  r n e + t l c ~ / b c l ~ d 5 ,  

Sample Location Map 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Environmental 
C] Surface Soil 

Subsurface Soil 
Sediment 
LagoonIPond 

C] Other 

Project Site Name - k-&d C k- Project Site Number 5 8  0 3 c rn d 3 /  

Source Number 0 6  SO /O Source Location $ 1  ik 6 

I Sam~le Method: 
T r o w e l  

Depth Sampled: 
,3 "- y " 

Sample Date & Time: 
/ o . d ~ 1 - 9 6  @ / Y / o  

Sampled by: 

Low Concentration 
High Concentration 

I 

Observations and Notes 

1 I 

Sample Data 
Color I Descri~tion: (Sand. Clav. DN. Moist. Wet. etc.) 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Environmental 
C] Surface Soil 
C] Subsurface Soil 

Sediment 
LagoonIPond 
Other 

Project Site Name /1 /WS - kt&& C C' Project Site Number 58 0 3 c r0 -J3/ 
Source Number 17 50 6 , ~  Source Location st c / 7  

Sample Method: 
CI 1 
I r o w e l  

Depth Sampled: 
&' " h 9  3" 

Sample Date & Time: 
/O  .30 -96 

Sampled by: 

Low Concentration 

[7 High Concentration 
Grab 
Composite 

I Grab - Composite 
Analysis Preservative: 

dark, 4°C 

TCL SVOAs dark, 4°C 

TCL PesffPCBs dark, 4°C 

TAL Metals 

Cyanide 4°C 

I % rnota4-cc r/* L 

I 
Observations and Notes 

Duplicate sample taken 

I I I 

Sample Data 
Color Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

&'bur) 
Ae & 4 '  y ~ e ~ e d  

orad? < J ~ < ~ c >  
Sample Location Map 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Envimnmental 
Surface Soil 
Subsurface Soil 
Sediment 
LagoonIPond 
Other 

Project Site Name & U S  - 6-44 L k- Project Site Number 58 0 3 C 7 Z  .d3/ 

Source Number / 7  S D  06 Source Location 3 ,  17 

Sample Method: 
T i o w c l  

Depth Sampled: 
2"- y" 

Sample Date 8 Time: 
/d .Lz$ -96  (a /4"0 

Sampled by: 

Observations and Notes 

[7 Duplicate sample taken 

Ku 1 7 5 ~ 0 b  6,- 
o55e/ vr, hdA5. 

Sample Type 
Low Concentration 
High Concentration 
Grab 
Composite 
Grab - Composite 

I 
7 e m ~ 1 ~ ' 1  pH 

Sample Data 

Analysis 
TCLVOAS 

TCL SVOAs 
TCL PesffPCBs 

TAL Metals 

Cyanide 

c o n d t d ~  S )  
n//4 / I4  

Color 

& s # y  
t d l o r  Preservative: 

dark, 4% 

dark, 4% 

dark, 4°C 

4°C 

4OC 

co /o / 
dl4 

Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

5 FIX to m e d .  7 , ~ t ~ d  5 ‘ d  

Sample Location Map 

X- - I - )  sudc &.- o r = s ~ r ~ ~ . L - ~ j ,  



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Environmental 
Surface Soil 
Subsurface Soil 
Sediment 
LagoonIPond 
Other 

Project Site Name N W S  - k-44 L k- Project Site Number 58 0 3 C TD -d3/ 

Source Number 17x0 0 7  Source Location c /7 

Sample Type 
Low Concentration 

[7 High Concentration 
n Grab 

Sample Method: 
7 i o w c I  

Depth Sampled: 
dla +O V"  

Sam~le Date & Time: 

Sam~le  Data 

G r r m  S t t ~  

Observations and Notes 

I 

[7 Duplicate sample taken 

k / 7 5 ~ 0 7  6 045cfueA- 

c o n d t d u ~ )  
444 

~ M P ~ C ~  
&/A 

Y 

[7 Composite 
Grab - Composite 

co /o f 
M/U 

pH 
4.4 

Color 

&st k Analysis 
[7 TCL VOAS 

TCL SVOAs 
TCL PestlPCBs 

Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

G A L S  ( o r j e n r c 5 )  Preservative: 
dark, 4% 
dark, 4% 
dark. 4°C 

Sample Location Map 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root Environmental 
0 Surface Soil 
0 Subsurface Soil 

Sediment 
LagoonIPond 
Other 

Project Site Name - k-44 C CS- Project Site Number 5 8  0 3 c rn - J 3 /  

Source Number / 7  54 d B  Source Location J /7 

I Sample Method: 

Sampled by: 

S+~UTO s ga hr 14 5 
Signature(s): I------ 

Sample Type 
Low Concentration 
High Concentration 
Grab 
Composite - 

Grab - Composite 
Analysis ( Preservative: 

TCL VOAs I dark, 4°C 

TCL SVOAs dark. 4% 

TCL PestJPCBs dark, 4°C 

TAL Metals 

Cyanide 4°C 

r l o t  

I 

Observations and Notes 

Duplicate sample taken 

I I 
-- 

Sam~le  Data 
Color 1 Description: (Sand. Clav. Drv. Moist. Wet. etc.) 

I W ~ O ~ C  6 f ~ , w 4  S ~ d q  s+ /cqks  
Sample Location Map 

I 



SOLIDISOIL/SEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root Environmental 
Surface Soil 
Subsurface Soil 
Sediment 

C] LagoonIPond 
Other 

Project Site Name - C C' Project Site Number 58 o 3 C .d3/ 

Source Number 1 7  30 (27 Source Location c /7 

Sample Method: 
7 i o w c l  

Depth Sampled: 
5'"- 7" 6 7 s 

Sample Date & Time: 
/ 0 . 3 0 - 9 6  O /V/O 

Sampled by: 

pl LOW Concentration 
High Concentration 
Grab 
Composite 
Grab - Composite 

Analysis ( Presewative: 
n TCL VOAS I dark, 40c - I 

TCL SVOAs I dark, 4°C 

Observations and Notes 

- 

[7 Duplicate sample taken 

Revised 41996 

TCL PesffPCBs 

TAL Metals 

Cyanide 

I I I 
Sample Data 

Color I Description: (Sand, Clay, Dry, Moist, Wet. etc.) 

dark, 4°C 

4°C 

4OC 



SOLID/SOILISEDIMENT 
SAMPLE LOG SHEET 

Brnwn & Rant Environmental 
[7 Surface Soil 
[7 Subsurface Soil 

Sediment 
LagoonIPond 

[7 Other 

Project Site Name N W S  - k-44 C k- Project Site Number 58 0 3 c r0 4 3 /  

Source Number /7 ID Source Location 5 ' 1 4 ~  17 

Sample Method: - 1 
I r o w e l  

Depth Sampled: 
S" f o  8" 4 9 5  

Sample Date & Time: 
/ d S 3 d - f 6  /4q5 

Sampled by: 

Sample Type 
Low Concentration 
High Concentration 

0 Grab 
Composite 
Grab - Composite 

Analysis I Preservative: 
n TCL VOAS I dark, 40c 

TCL SVOAs dark. 4OC 

TCL PesffPCBs dark. 4°C 

TAL Metals 

Cyanide 4°C 

T O C  
I 

Observations and Notes 

Duplicate sample taken 

9 Samele Data 

Color I Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

- 
I 

Sample Location Map 



APPENDIX C.d 

SURFACE SOIL SAMPLE LOGS 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root Environmental 
Surface Soil 
Subsurface Soil 
Sediment 

0 LagoonIPond 
0 Other 

Project Site Name H w S  - I< Project Site Number O 3 c m .  231 

Source Number 0 3 S S 0 /  Source Location s/ 3 
Sample Method: 

S . S .  T-;-,Jc/ 
De~ th  Sam~led: 

3" +D L ' r  L y s  
Sample Date & Time: 

/d.29.96 (3 / 6 / s  
Sampled by: 

Sample Type 
Low Concentration 
High Concentration 

[II Grab 
[II Composite 

Grab - Composite 
Analvsis 1 Preservative: 

dark, 4°C 

TCL SVOAs dark, 4OC 

TCL PesUPCBs dark, 4OC 

TAL Metals 

L] Cyanide 4°C 

O h  M6/J b.4 L / ' L  

Observations and Notes 

Comoosite Samole Data 1 
Sample I Time I Color and Description 

Sam~le  Data 
Color ( Description: (Sand, Clay, Dry, Moist, Wet, etc.) 

Sample Location Map 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root Environmental 
Surface Soil 
Subsurface Soil 
Sediment 
LagoonIPond 

0 Other 

Project Site Name MwS €a/ 14- Project Site Number DO 3 e r a -  231 
Source Number 03 s s  a a  Source Location SI#~ 3 

Sample Method: 
S.S .  T r o w c  / 

Depth Sampled: 
3*' f d  7 "  67s 

Sample Date & Time: 

Sampled by: 

Sample Type 
Low Concentration 

[7 High Concentration 
Grab 
Composite 
Grab - Composite 

Analvsis 1 Preservative: 
TCL VOAs 1 dark, 4°C 

711 TCL SVOAs ( dark, 4°C 

I 

Observations and Notes 

Duplicate sample taken 

- 
H TCL PesUPCBs 

TAL Metals 

I I Cyanide 

Combosite Samole Data 

dark, 4°C 

4°C 
4°C 

- - 

Sample I Time I Color and Descnptron k 

Sample Data 
Color I Describtion: (Sand. Clav. Drv. .Moist. Wet. etc.) 

Sample Location Map 



SOLID/SOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Root Environmental 
Surface Soil 
Subsurface Soil 
Sediment 
LagoonIPond 
Other 

Project Site Name R/WS - &a/ 1 4  Project Site Number o 3 e r n .  231 
Source Number /Z ss o(/ Source Location x~f'e 1 2  

I / 

Sample Type 
Low Concentration 

C] High Concentration 
Grab Sample Data 
Composite Color Description: (Sand, Clay, Dry, Moist, Wet, etc.) 
Grab - Composite L i j b  t St/*  C / a f e y  414 p / c l / e r (  5 d  

Analysis Preservative: 4 COW- S d 4  SJ ~ / . J A A  &&b[cs  . 
TCL VOAS dark. 4% Sample Location Map 

LI TCL SVOAs dark, 4°C 
LI TCL PestIPCBs dark, 4OC 
p TAL Metals 4OC 9" / c slow G b e 4  
U Cyan~de 4°C 

I TOC, yet ~ a ; l  Llit~r.  

Sample Method: 
5 s .  7 h w d  

Depth Sampled: 
9"- 6 " b p  s 

Sample Date & Time: 
/ 0 . 2 9 -  F6 @ b 8 4 r  

Sampled by: 

S k d r d ~  k C s e \ ~ s  
Signature(s): 

Observations and Notes 

Duplicate sample taken 

Composite Sample Data 
Sample Time Color and Descnption 

1 
I 
1 

I I 



- .  

APPENDIX C.e 

SUBSURFACE SOIL SAMPLE LOGS 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Environmental 
[7 Surface Soil 
[7 Subsurface Soil 

Sediment 
[7 LagoonIPond 

Other T ~ w '  - SO, I 

Project Site Name R/WS - 8 a / 1 4  Project Site Number 3 e m .  23/ 
Source Number /6- Z b W -  0/ source ~ocation f 4 i 6  

I Sample Method: 
n d w e /  . - - -  

Depth Sampled: 
d/# 

I Sample Date 8 Time: 
/ j / 20 /?6  @ /3-Jo 

Sampled by: 

Sample Type 
Low Concentration 

C] High Concentration 
Grab 
Composite 
Grab - Composite 

Analysis ( Preservative: 
TCL VOAs 1 dark, 4°C 
TCL SVOAs dark, 4% 

TCL PesVPCBs dark, 4OC 

TAL Metals 

Cyanide 4OC 

I 

Observations and Notes 

Composite Sample Data 
Sample I Time I Color and Description H 

Sarn~le Data 
Color 1 Description: (Sand, Clay, Dry, Moist. Wet, etc.) 

GFC.~',J*~ 
/3 /U AA 

Sample Location Map 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brown & Root Envimnmental 
C] Surface Soil 

Subsurface Soil 
C] Sediment 
C] LagoonIPond 
C] Other 

Project Site Name gay 1 4  Project Site Number fl b 3 c m .  23/ 
Source Number /Z 5662-03 Source Location 5, c /r 

Sample Method: 
M a d  AF</- 

Depth Sampled: 
3 'o e " to 3 ' a Z  '&: 

Sam~le Date & Time: 
/ b . 2 9 - $ 6  (3 / o S S  

Sampled by: 

c Observations and Notes 

Sample Type 
Low Concentration 
High Concentration 

C] Grab 
C] Composite 

Grab - Composite 

Duplicate sample taken 

Analysis 
C] TCL VOAs 

TCL SVOAs 

)J TCL PesffPCBs 

TAL Metals 

L] Cyan~de 

I r o c  

Composite Sample Data 
Sample I Time I Color and Description A 

Preservative: 
dark, 4'C 

dark, 4°C 

dark, 4°C 

4°C 

4°C 

'tbc 

Sample Data 
2olor I Descri~tion: (Sand. Clav. Drv. Moist. Wet. etc.) 



Brown & Raat Environmental 

SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Surface Soil 
Subsurface Soil 

C] Sediment 
C] LagoonIPond 
0 Other 

Project Site Name W W ~  - &a/ Project Site Number 0 3 cn.3- 231 
Source Number / 2  Sr3 63 -63 Source Location < / z  

-- 

Sample Method: Composite Sample Data 
Mc14d ~ U ~ C T  Sample Time Color and Descnption / 

Depth Sampled: 
,7 '4" A0 3 ' L "  / - .  . - - - 

Sample Date 8 Time: 
/&.a? .  76 (3 /o30 

Sampled by: 
A 

. . 
Low Concentration 

n Hiah Concentration 
Y - V 

Grab Sample Data 
Composite Color Description: (Sand, Clay, Dry, Moist, Wet, etc.) 
Grab - Composite 

Analysis Preservative: 4hrun _ ~ . / / 7  44 ?h,&$ Y&J. 
TCL VOAS dark, 4% Sample Location Map 
TCL SVOAs dark, 4% - 
TCL PesUPCBs I dark. 4°C '9 - 1 2 "  [ / ~ s & A  ~ k q  
TAL Metals ( 4% 

Observations and Notes 

Duplicate sample taken 

nred 45/96 



SOLIDISOIUSEDIMENT 
SAMPLE LOG SHEET 

Brawn & Rout Environmental 
Surface Soil 
Subsurface Soil 
Sediment 

[7 LagoonIPond 
Other 

Project Site Name ~ w S  - &a//& Project Site Number fl o 3 e m .  231 
Source Number / 2  5 4  OY-03  Source Location Sf / /2 

Sample Method: t Cornpos~te Sample Data 
&d A*&/ Sample 1 Time 1 Color and Descnption A 

Depth Sampled: 
3 '2" +* 3 / f / ' ' d p ~  

Sample Date & Time: 
/ D . J q .  96 (@ /do0 - - .  - -  , 

Sampled by: I I 

I 
Observations and Notes 

[7 Duplicate sample taken 

Rensea 45/96 

Sample Type 
Low Concentration 

C] High Concentration 
C] Grab 
C] Composite 

I Grab - Composite 

L1 Cyantde 4°C 9': s/6" d y * i f  
IC T b C  c l O <  P 

Sample Data 

Analysis 
[7 TCL VOAS 

TCL SVOAs 

L1 TCL PesffPCBs 

TAL Metals 

Color 
LiJ X 4 
43/aw/r Preservative: 

dark, 4% 

dark, 4% 

dark, 4% 

4'C 

Descnption: (Sand, Clay, Dry, Moist, Wet, etc.) 
st+ ~ f q y  hd pw&d 
56-t( - c ~ b r s f  

Sample Locat~on Map 

0 - 4" c / d d  s f k / ~ (  



APPENDIX C.f 

HYDROPUNCH SAMPLE LOGS 



GROUNDWATER 
SAMPLE LOG SHEET 

i 
1 aiaD 
i h w n  & Root Environmental 

Monitoring Well Data 
Domestic Well Data 
Other fhclA 6lw k 

Project Site Name h ' u 5  - d~ l c  Project Site Number 5 5 0 3  L m - 2 3 /  

Source Number FC?I -/204/46 Source Location XI /3 

Total Well Depth: \ Purge Data 
dell Casing Size & Volume PH S.C. Temp Color and Turbidity 

("C) / 

Static Water Level: \ 
3ne Casing Volume: 
Start Purge (hrs): \ 
End Purge (hrs.): \% 
Total Purge Time (min.): k? 
Total Amount Purged (gal.): \ 

Monitor reading: 
1 / 

\ I I I I V 

Purge Method: 1 1 1 ,/I 
Sample Method: \ I 

Depth Sampled: 
Sample Date 8 Time: 

/ ~ / Y / % G  (3 / 0 3 0  
Sampled by: 

@&J/ C J U J / ~  
Signature(s): SAMPLE DATA 

.pH / I S.C. 1 Temp ("C) 1 Color and Turbidity 
( P d  QL /- I I I 

I I I 

Type of Sample sewationslNotes: 
LOW Concentration Duplicate sample taken 

High Concentration 
Grab 
Composite 
Grab - Composite 

Analysis Preservative: 
f ~ d  V d c ' 5  &LC Y ' C  

I 



GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
Domestic Well Data 
Other &',vdro,mnd 

Project Site Name R/WS - J a r h  Project Site Number 5803 

Source Number /,& ,+/'07-/3 source ~ocation 5 I - k t  ld 
Total Well Depth: /3 ' 
Well Casing Size & Depth: .. I 

One Casing Volume: 
- 

Start Purae (hrs): &/A. 
~nd~irg-0: N'/A 
Total Purae Time (rn1n.k &/A . - - -. . - . a -  - , - -  . -, . , 
Total Amount Puraed (gal.): dl54 
Monitor reading: 

f7LI4-4 
Purge Method: &/A 
Sample Method: & . ? ~ l . /  &? f i t / - f  

Depth Sampled: / a '  69 c. 
Sample Date & Time: , 

5 @ r 5-3~' 
Sampled by: 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

U Composite 
Grab - Composite 

( Preservative: 
I HCI to oH<2,4"C 

TCL PestIPCBs 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

PC) 

1 1 I I 

SAMPLE DATA -- - -  ~~~ ~ 

aH I S.C. I Temb (OC\ 1 Color and Turbiditv 



GROUNDWATER 
SAMPLE LOG SHEET 

I am 
brown & Root Environmental 

[7 Monitoring Well Data 
Domestic Well Data 
Other h!yd/c)pncl\ 

Project Site Name - F a / k  Project Site Number 5003 

Source Number /3 i f P 0  / - 1 5  Source Location 5 I +C 1 3 

Total Well Depth: 1 5  ' 
Well Casing Size & Depth: - &, , 

Static Water Level: % 6 4 ., 3 
One Casing Volume: n/ / jC  
Start Purae (hrs): &/A 

End Purge (hrs.): F/f& 
Total Purge Time (min.): 
Total Amount Purged (gal.): / u / 4  I Monitor reading: 

m h Q  
Purge Method: /4/& 
Sam~le Method: A,.  ILT 

Depth Sampled: 13 d - ~ 3 - t  by 5 
Sam~le Date & Time: 

/ & - a / - ? &  /YLSi 
Sampled by: 

Type of Sample 
Low Concentration 

0 Hiah Concentration 

U Grab - Composite 
1 Preservative: 
I HCI to ~ H c 2 . 4 ~ C  

Purae Data 

- I 

U TCL SVOAs - 
U TCL PesUPCBs - 
U TAL Metals - 
U Cyanide 

I 1 I 1 1 

SAMPLE DATA 

- 

4OC 

4% 

HN03 to pH<2 

NaOH to pH>12 

~~- 

PH ( S.C. ( Temp ("C) ( Color and Turbidity 
A /  I 4 I N'/& 1 U L * j  L i 0 ~ e . f ~  s & / o ' u . ~  
servationslNotes: 
Duplicate sample taken 

Volume S.C. PH Temp 
("C) 

Color and Turbidity 

A 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 

Project Site Name R/WS - f a r  Project Site Number 5803 

Source Number /3 kPo/-,?u Source Location 5 I +C 13 

Total Well Depth: 3 0  ' 
Well Casing Size & Depth: , . I  I 

Static Water Level: dl,+ 
One Casina Volume: , 1 1 1 ~  

d . - , . I  

Start Purge (hrs): M / R  
End Purge (hrs.): dl& 
Total Purae Time (min.): d / A  

I Total Amount Purged (gal.): 
Monitor reading: 

A L  

Purge Method: A//A 
Sample Method: i /-L r 
Depth Sampled: 5 4 

Sample Date & Time: 

Type of Sample 
1 Low Concentration 

High Concentration 
Grab 
Composite 

- 
U TCL SVOAs 4% 

TCL PesffPCBs 4°C - I 

U TAL Metals ( HN03 to p W 2  - 
U Cvanlde I NaOH to ~ H > 1 2  

Purge Data 
Volume 1 PH I S.C. 1 Temp ( Color and Turbidity 

1 I I I 
SAMPLE DATA - - -. - - - - - - - - - - - 

( S.C. ( Temp ("C) ( Color and Turbidity 



GROUNDWATER 
SAMPLE LOG SHEET 

I  brown & Raat Environmental 
[7 Monitoring Well Data 
17 Domestic Well Data 

Other h$tkoounch 

Project Site Name R/WS - Faf /c Project Site Number 5803 

Source Number 13 @ d / - Y 3 -  Source Location 5 I +C 13 

Total Well Depth: ,I 

Well Casing Size & Depth: A ,, , 
2 .'- d l 4  . 

Static Water Level: d / A  
One Casing Volume: dl'# 
Start Purae (hrs): &/A 

End Purge (hri;): &/A 
Total Purge Time (min.): ,&A 
Total Amount Puraed (aal.): &/A 1 Monltor reading: 

&Re 

I 
Type of Sample 

Low Concentration - 
1 High Concentration 

1 Ezposi te  
U Grab - Composite 

I Preservative: 
I HCI to oHc2.4"C - I 

U TCL SVOAs I 4°C - 
U TCL Pest/PCBs I 4°C 

- -  

Purge Data 
Volume 1 PH I S.C. ) Temp ( Color and Turbid~tv 

- 
TAL Metals - 

U Cvanlde 

I 1 I I 

SAMPLE DATA 

HN03 to pHc2 

NaOH to oH>12 

servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
I aaD 
&own & Root Environmental 

Monitoring Well Data 
Domestic Well Data 
Other %lvkoodn& 

Project Site Name R/WS - Farlc  Project Site Number 5803 

SourceNumber / 3 / f P O Z - / 5  Source Location 5 I +C 13 

I Total Well De~th: 1 2 7  

Well Casing Size & Depth: 
a IL d d k ,  

Static Water Level: 4 ,T' Lp s 
One Casina Volume: n i ~ ' ~  
Start Purge (hrs): A/;< 
End Purae (hrs.): &/A 
Total Purge Time (min.): /JR 
Total Amount Purged (gal.): 
Monitor readina: - /Il"ohQ 
Purge Method: &/A 
Sample Method: &a / c r  
Depth Sampled: /3 '- /.SC 
Sample Date & Time: 

/ 0 . 2 Z - Y &  /3 iS-00 
Sampled by: 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

0 Composite 
Grab - Com~osite 

Preservative: 
HCI to pHc2. 4OC - 

TCL SVOAs 4°C - 
U TCL PestIPCBs 4°C - 
U TAL Metals HN03 to pHc2 - 
U Cyanlde NaOH to pH>12 

Purge Data 
Volume 1 pH 1 S.C. 1 Temp I Color and Turb~d~tv 

SAMPLE DATA I 

DH I S.C. 1 Temp (OC) 1 Color and Turb~d~tv I 



GROUNDWATER 
SAMPLE LOG SHEET 

[7 Monitoring Well Data 
Domestic Well Data 
Other ebc, p n c h  

Project Site Name /1/WS - Fsf IL Project Site Number 5803 

Source Number /3 i4P0Z - 3~ Source Location 5 I ).c 13 

High Concentration 
Grab - 

Total Well Depth: 3 0 ' 69 s Purge Data 

- 1 

U TCL SVOAs I 4OC - 
U TCL PesVPCBs 1 4°C 

Well Casmg Size & Depth: Volume PH S.C. Temp 
a :I- 8, cc . W )  

- I 
U TAL Metals 1 HN03 to p H c 2  - 
U Cvanlde I NaOH to o H > 1 2  

Color and Turb~d~ty 
A 

Duplicate sample taken 

J 8 ' h 3 3 o r  SL/W,I . 

Statrc Water Level: ,/I,+ 
One Casmg Volume: dl,+ 
Start Purge (hrs): d/d 
End Purge (hrs.): d l ,  
Total Purge Time (mm.): &/A 
Total Amount Purged (gal.): d/h 
Monrtor reading: I I I / 

L 

N o d  I 
Purge Method: d / t C  
Sample Method: &.", 1- 
Depth Sampled: 2 y130 ' 
Sample Date & Time: 

lo- 23-76 0 d 9 r S  
Sampled by: 

Ua..rr-t ~ L c c  k u m  I 
Signature(s): SAMPLE DATA I 

PH ( S.C. ( Temp ("C) ( Color and Turb~d~ty 1 
h'h I I #/A 1 J u 1 

T V D ~  of Samole QbservationslNotes: 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
I aaD 
~ h w n  & Raat Environmental 

Monitoring Well Data 
t] Domestic Well Data 

Other k/?ko,ounch 

Project Site Name /t/WS - F a /  /C Project Site Number 5 ' 0 3  

Source Number 13 /+.P 0.2 - Yap Source Location s t 1 3 

Total Well Depth: 9s ' Purge Data 
Well Casing Size 8 Depth: Volume PH S.C. Temp Color and Turbidity 

J 'L J ~ A .  ("C) 
Static Water Level: 4 4  
One Casing Volume: N/A I 
Start Purge (hrs): dh4  
End Purge (hrs.): d/.+ 1 
Total Purge Time (min.): 
Total Amount Purged (gal.): ,dl+ I I 
Mon~tor reading: 

&'/cX I 
I 1 1 I 

Purae Method: A J / A  I I 1 p;/ I 1 
M - - I . .  

Sample Method: &a 1 

Depth Sampled: 44 : 4s' 
Sample Date & Time: 

/0-23-7& @ ,tod/ 
Sampled by: 

U,4cQ c r / ; , c L o n ,  I 
Signature(s): SAMPLE DATA 

PH ( S.C. I Temp ("C) ( Color and Turb~dity 

Type of Sample 
1 Low Concentration 

High Concentration 
Grab 

servationslNotes: 
Duplicate sample taken 

TCL SVOAs 
1 I 4°C 

TCL PesffPCBs 1 4OC 

TAL Metals 

f? Cyanide 

HN03 to p H ~ 2  

NaOH to pH>l2 



GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
Domestic Well Data 
Other h$t&oPdnc& 

Project Site Name &Ws - J a r k  Project Site Number 5803 

Source Number /> i f P d . 3  - 1 . 5  Source Location 5 I +C 1 3 

Total Well Depth: 
Well Casing Size & Depth: 

J tLA4 . 
Static Water Level: ei 6 gq 3 

One Casina Volume: n / / ~  
d - , - *  

Start Purge (hrs): N/A 
End Purge (hrs.): &/A 
Total Purge Time (min.): &/d 
Total Amount Purged (gal.): / i  

Momtor reading: 
r / o d  

Purae Method: &/A 
Sample Method: &a, / ~ r  
Denth Sam~led: 1 4  -.'/.s7' 
Sample Date & Time: 

Type of Sample 
Low Concentration - 

U High Concentration 
Grab 
Composite 

[II Grab - Com~osite 

4 
Purge Data -. 

Volume PH S.C. Temp Color and Turbid~ty 
("C) 

1 I 1 1 

SAMPLE DATA 

, PH I S.C. Temp ("C) ( Color and Turbidity 
d1.f 1 d L +  d / ~  ( ~ d ~ y  C / C J C / ~  - & Y L J ~  

~sewations/Notes: I U Duplicate sample taken 

7 k c c ~ : f  rutr&,/x dciL 
1 - 

U TCL SVOAs - 
U TCL PesUPCBs - 
U TAL Metals - 
U Cyanlde 

Preservative: 
HCI to pH<2,4*C 

4°C 

4% 

HN03 to pW2 

NaOH to pHM2 



GROUNDWATER 
SAMPLE LOG SHEET 

I 

I h n  & Rout Environmental 
Monitoring Well Data 
Domestic Well Data 
Other #,v&op~ncl\ 

Project Site Name - f a f  /C Project Site Number 5803 

Source Number 1'3 H P D  3 - .?& Source Location 5 I CC 1 3 

Total Well Depth: J d  ' 
Well Casing Size & Depth: 

" / I  / 

Static Water Level: 
One Casing Volume: d/h 
Start Purae (hrsl: &/A 

End Purge (hrs.): r / / n  
Total Purge Time (min.): /r//,q 
Total Amount Purged (gal.): 
Monltor reading: 

dad 

Type of Sample 
Low Concentration 

0 High Concentration 
Grab - 

U Composite 
Grab - Composite 

( Preservative: 
1 HCI to DH<2, 4°C 

TCL PesffPCBs 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

("CI 

. 1 

SAMPLE DATA 
DH I S.C. I T e m ~  PC) 1 Color and Turbiditv 

U Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other ~ v k r r o ~ n &  

Project Site Name MWS - FarJc Project Site Number 5-803 

Source Number 1-3 &,@a3 .- y.- Source Location 5 1 +C 13 

Total Well Depth: 4/,P ' 
Well Casing Size & Depth: 

* L 'A', . 

Type of Sample 
Low Concentration - 

Statrc Water Level: &I4 
One Casmg Volume: &/A 
Start Purge (hrs): 4 1 '  
End Purge (hrs.): 4 4  
Total Purge Time (mm.): 4'. 4 
Total Amount Purged (gal.): d/4 
Mon~tor readmg: rn 
Purge Method: N / A  

U High Concentration 
Grab 
Composite 

0 Grab - Composite 
Presenrative: 

TCL VOAs HCI to P H < P , ~ ~ C  

TCL SVOAs 

TCL PesUPCBs 

Purge Data 

1 

? 

I ! !  

, I I 1 1 

I I I I 
SAMPLE DATA 

Volume 

PH I S.C. I Temp t°C) 1 Color and Turbiditv 

Sample Method: & f i r  ~ C I  
I 

[3 TAL Metals 
I 

( HN03 to pH<2 

Cj Cyanide I NaOH to ~ H > 1 2  

S.C. 

U Duplicate sample taken 

, 
/ 

Temp 
PC \ 

Depth Sampled: 
Sample Date & Time: 

/d-Jr/-?$ (J OK30 
Sam~led bv: I 

1 

Color and Turbidity 

1 



GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
Domestic Well Data 
Other dy&opn& 

Project Site Name &WS - Fark Project Site Number 5003 

Source Number / - ? / # P o 3  -43 f l  Source Location 5 1 k 13 

Total Well Depth: 45 
Well Casing Size & Depth: 

Static Water Level: /u/R 
One Casing Volume: d/fi 
Start Purge (hrs): n//& 
End Purge (hrs.): &/A 
Total Purae Time (min.): / r / h  , . , .  
Total ~ m & t  purged (gal.): &/a 
Monitor reading: 

A&C 

Purge Method: d/r~ 
Sample Method: p& i ~ i / ~ , ~  9 w/ fooCudy 
Depth Sampled: c / - I / -  y ,y /  Q y  5 
Samole Date & Time: 

Sampled by: 
L o /  D a d /  Y 

Type of Sample 
1 Low Concentration 

High Concentration 
Grab 

L. 

U Composite - 
U Grab - Composite 

1 Preservative: 
1 HCI to D H < ~ ,  4°C 

TCL PestIPCBs 

Purge Data 
Volume PH S.C. Temp Color and Turbrd~ty 

PC) 

Y I 

SAMPLE DATA 
DH I S.C. 1 Temo (oC) 1 Color and Turbiditv 

servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other h!,vkOo.~n& 

Project Site Name N W S  - Faflc Project Site Number 5$03 

Source Number / 3  HP6 4/- / .  source ~ocation 5 r +C 13 

Total Well Depth: 17' 59s 
Well Casing Size 8 Depth: 
_ ( c ~ c e n  IS-), ' /"- 0 .D. 
Static Water Level: &/A 
One Casing Volume: n//& 

Purge Data 

Start Purge (hrs): &/A 1 
End Purge (hrs.): 41.2 - 
Total Purge Time (rnn.): d / ~  

Volume 

I 

1 

Temp 
PC) 

Color and Turbld~ty 
A 

PH 

Total Amount Purged (gal.): 41' 
Mon~tor reading: 

/v"a 
Purge Method: 

S.C. 

I I 1 
1 

1 1 L / 1 
v I 

I I f ? ! !  
Samole Method: p& r d S / n q  w/  &+u.ly I 
Depth Sampled: 15'- /7'/5?5 I 
Sample Date 8 Time: 

/ z / & / f b  0 /zqd 
Sampled by: 

I 

I 
- I 

SAMPLE DATA 

IJH ( S.C. ( Temp (OC) ( Color and Turbidity 
&/+ 1 4 4  1 4.9 I 4'4 

B servationslNotes: 
Dupkate sample taken 

Pup ~d - t ~ d + o ~ ~  a o o  C 5 , , 4  17'2 . 
YWD 

m06;/c d d - ~ , / ~  / 4 b  

d4vc  5,dw4 fw&d wa&-- 

P ~ Y ~ . '  % 1 2 0  -/ p h / 4 , ~ c ~ o q  I 

A d  Dcid/5 
Signature(s): 

P d  Q,. 
Type of Sample 

Low Concentration 
0 High Concentration 

~ r a b  
Composite 

0 Grab - Composite 
( Preservative: - 

U TCL SVOAs - 
U TCL PesUPCBs - 

TAL Metab - 
U Cyanlde 

HCI to ~ H e 2 . 4 ~ C  

4OC 

4OC 

HN03 to pH<2 
NaOH to pHM2 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 

% other < v d / ~ p ~ n c h  

Project Site Name /VW5 - Karlc Project Site Number 5803 

Source Number /3 &Fo (/- Y8 Source Location 5 1 CC 13 

Total Well Depth: 5-0 ' ds 5 

Well Casing Size & Depth: 
J r u 4  f/&'-Si' /"- 0 .B .  
Static Water Levei: M/A -- - -,.. 
One Casing Volume: n//& 
Start Purge (hrs): d/& 
End Pume (hrs.1: &/A - 

" >  r 

Total Purge Time (min.): &/R 
Total Amount Purged (gal.): 
Monttor reading: 

/u'oa 

Purae Method: &/A 

r ~ 8 ," - -  
Sample Date 8 Time: 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

0 Composite 
Grab - Composite 

Analvsis I Presewative: 
T C L V O h  I HCI to ~ H c 2 .  4OC - 1 

U TCL SVOAs I 4% 

U TCL PesVPCBs I 4% 

TAL Metals 
I 

( HN03 to p n < 2  - 
U Cyanlde ( NaOH to p H 1 1 2  

Purae Data - 
Volume 1 pH I S.C. 1 Temp ( Color and Turbidity 

- -  - 

I I I 
I 

SAMPLE DATA 
DH 1 S.C. I T e m ~  t°C) 1 Color and Turbiditv 

servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

!brown & Raat Envimnmentai 
0 Monitoring Well Data 

Domestic Well Data 
Other Clvcf fopnch 

Project S~te Name - f a f k  Project Site Number 5003 

Source Number /3 H i i 0 - 5 -  /sC Source Location I +C 13 

Total Well Depth: “5 ' 
Well Casing Size 8 Depth: 

I Static Water Level: k ' b? 5 
, . 

One Casing Volume: &/,+ 
Start Purae (hrs): d/d 
End Purge (hrs.): 
Total Purge Time (min.): 
Total Amount Purged (gal.): N/& I Mon~tor reading: 

&Q.ta 

Purge Method: d/& 
Sample Method: nu., W- 
Depth Sampled: /3 I -  15' 
Sample Date & Time: 

I Sampled by: 

Type of Sample 
Low Concentration 
High Concentration 
Grab - .  1 9 Composite 

U Grab - Composite 
Analvsis 1 Preservative: 

TCL VOAs I HCI to r~H<2,4~C 

Purae Data 

L - 
U TCL SVOAs - 
U TCL PesUPCBs - 
U TAL Metals - 
U Cyanlde 

u -  

Volume 1 1 S.C. 1 Temp 1 Color and Turbiditv 

4°C 

4°C 

HN03 to pH<2 

NaOH to pW12 

/ I I I I 
SAMPLE DATA - - - - -. - - - - - - - - - 

PH ( S.C. ( Temp ("C) ( Color and Turbidity 

servationslNotes: 
, 

Duplicate sample taken LJ fi / 3 Hpo - , >- 



am 
!Brown & Root Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
17 Domestic Well Data . Other h!,vd/r)o~nch 

Project Site Name & U S  - f a r  /c Project Site Number 5803 

Source Number /3 H P 6 -  2 8  source ~ocation s I k 1 3 

Low ~oncenkt ion  U Duplicate sample taken 
High Concentration 
Grab h g d f i / ' +  - t a / t & p r o ~ ~  a00 ( 5 l r n c d )  e l $ .  

17 Composite 
Grab - Composite 

Ywo 
Preservative: 
HcI to pns2.4'c m o d ; / <  d 4 - j , C e  144 

TCL PesUPCBs 
TAL Metals HN03 to pH<2 PJ'~'' 200 m /  p / r u r  /O c ~ / / L c A ~ .  
Cyandr NaOH to pHM2 

d//u< & C & ~ A  &<A(/  L"e&f< ' 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
other h$dropunch 

Project Site Name N U S  - /ar/c Project Site Number 5 . 0 3  

Source Number /3 /f p A5-- L/6 Source Location 5 r 1 3 

Total Well Depth: 50' Ass  Purge Data 
Well Castng Sue & Depth: Volume PH S.C. Temp Color and Turb~d~ty 

98'-SO ' /"- 0 4. PC) 
Stat~c Water Level: #/$+ 

One Castng Volume: d/p 
Start Purge (hrs): d/& 
End Purge (hrs.): &/A - 
Total Purge Time (mn.): 4 4  
Total Amount Purged (gal.): 
Mon~tor readmg: 

d%%2 
Purge Method: /J/& 
Sample Method: p~ 7 d 4 / n 9  w/  f a&u r ld  

Depth Sampled: / -  s o  "6? 5 
Sample Date & Time: 

' 2 / ~ / f b  @ lfy.20 
Sampled by: 

A Y /  D ~ L J / J  
Signature@): 

fd L. 
Type of Sample 

LOW Concentratton 
0 High Concentration 

Grab 
0 Composite 
0 Grab - Com~osite 

SAMPLE DATA 

, PH ( S.C. ( Temp (OC) ( Color and Turb~drty 
A//+ 1 1 4 4  I n//u 
servations/Notes: 
Duphcate sample taken ( odp - ) sE A I 4 , 

- t a f A y r 0 4 c  ~ o a  ( 5 1 m c d )  R i d .  

Ywo 



aaD 
\Brown & Rbat Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
0 Domestic Well Data 

other +ckopfi& 

Project Site Name # U S  - F a /  k Project Site Number 5803 

Source Number /3 / + ~ 6  -26 Source ~ocation 5 1 k 13 

Total Well Depth: 3 8  ' A75 I Purge Data 
Well Casing Size 8 Depth: ( Volume 1 PH 1 S.C. I Temp 1 Color and Turbidity 

Static Water Level: #/A I I I 1 1 
One Casing Volume: d / .  
Start Purge (hrs): d/p  I I 
End Purae Ihrs.1: &/A - a- 1.- - - 7 -  - - . - - I I 

Total Purge Time (min.): &/R 1 I 1 1 / 
Total Amount Purged (gal.): &/A 
Monitor reading: I I 

1 I I I 

Purge Method: &/A 1 I I f ! !  I I 
Sample Method: p& ~ i b , ~ s  w/  ~ C & U . I ~  

Depth Sampled: I8 '-36 ' ( A  7 5 I I 
Sample Date & Time: 

/ z / ~ / F L  / A / <  A' I 1 

I 1 Low Concentration I U Duplicate sample taken 

High Concentration rn Grab 
1 Composite 
U Grab - Composite I 

I Preservative: 
1 HCI to oH<2.4'C 

TCL PesUPCBs 



aBD 
;Brown & Rnat Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

[7 Monitoring Well Data 
[7 Domestic Well Data . Other odn& 

Project Site Name N U S  - Fafk  Project Site Number SB03 

Source Number 13 hcPas-V$ source ~ocation 5 1 +C 13 

Total Well Depth: / 47 s 
Well Casing S4e & Depth: 
Y'aL4 y - - - . o  ' 1"- 0 .B. 
Static Water Level: N/& 
One Casing Volume: A(/& 

Start Purge (hrs): &/A 
End Purae (hrs.1: &/A - 

Total Amount Purged (gal.): &/A 
. . 

Purae Method: dl' 

Depth Sampled: c / ~  '-50 / '5 5 

Sample Date & Time: 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

I Purge Data 
1 Volume 1 I S.C. 1 Temp 1 Color and Turbidity 

I I 1 I 

SAMPLE DATA 
OH 1 S.C. 1 Temo t°C) 1 Color and Turbiditv 

sewationslNotes: 
Duplicate sample taken 

Grab - Composite I 
( Preservative: 
1 t0 pH<2, 4% 

t TCL SVOAs 
1 

( 4'C 

U TCL PesUPCBs 1 4% 
t TALMetah ( HN03 to pH<2 
a cyanide ) NaOH to pH312 

I 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestc Well Data 

% other r / v k ~ ) p u n &  

Project Site Name /(/US - / r r J ~  Project Site Number 5803 

Source Number /3 H P O ~  - 1 5  source ~ocation s 1 k 1 3 

Total Well Depth: /7' ~ 9 5  Purge Data 
Well Casing Size 8 Depth: Volume PH S.C. Temp Color and Turbidity 
g c  &'-/7 / I/'- 0 .D. ("C) 
Static Water Level: N//P 
One Casing Volume: n//& 
Start Purge (hrs): d / &  
End Purge (hrs.): &/& - 
Total Purge Time (min.): 
Total Amount Purged (gal.): //A 
Monitor reading: 

/v/d/14_ 

Purge Method: &/A 
Sample Method: p~ TUG/,, 9 w/  fd-u.lur( 
Depth Sampled: is ' - / 7 ' h s 
Sample Date 8 Time: 

/ Z / Y / ?  6 @ 
Sampled by: 

& /  D 4 ~ / / 5  
Signature@): SAMPLE DATA 

PH ( S.C. ( Temp (OC) ( Color and Turbidity 
/d L' A//+ 1 44 1 4 . 9  I n//u 

- Type of Sample QbservationslNotes: 
Low ~oncen&&on 

C] High Concentration 
Grab 

C] Composite 
C] Grab - Com~osite 

( Preservative: 
( HCI to p H ~ 2 , 4 ~ C  

TCL SVOAs 1 4°C I 

TAL Metals 

U Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data . Other r/y&o punch 

Project Site Name /VWS - Fsrk Project Site Number 5B03 

Source Number / 3 / f p o  7 -  26 Source Location 5 1 k 13 

Total Well Depth: 30 ' 6 9 >  
Well Casino Size & De~th: 
LC/- :$'-do ' ' /"- 0 4. 
Static Water Level: N/& 
One Casing Volume: /v//& 
Start Purge (hrs): 
End Purae fhrs.): ,v/c4 - 

I Pume Method: &/A 

r - - - -  -- 
\ Sample ~ a t e  8 Time: 

Sampled by: 
A d  D ~ L / / s  

Type of Sample 
Low Concentration 
High Concentration 

1 Grab 
Composite 

0 Grab - Composite 
Presenrative: 

TCL VOAs HCI to pH<2.4OC 

TCL SVOAs 

TCL PesUPCBs - I 

U TALMetalr ( HNej to p W 2  - 
U Cyanlde I NaOH to pHM2 

Purge Data 
Volume PH S.C. Temp Color and Turb~d~ty 

PC) 

#- 1 I I I 

SAMPLE DATA 
OH I S.C. I Temp PC) I Color and Turbiditv 



GROUNDWATER 
SAMPLE LOG SHEET 

aaD 
h w n  & Root Environmental 

Monitoring Well Data 
0 Domestic Well Data . other t / r c h p u n c h  

Project Site Name #WS - / a r k  Project Site Number 5B03 

Source Number N / f P 0 8 -  /S source ~ocation 5 1 CC 1 3 

Total Well Depth: 17 ' Purge Data 
Well Casing Size 8 Depth: volume PH S.C. Temp Color and Turbidity 
Jl,lu4 /st- /, 1"- 0 .b. * 
One Casing Volume: &/A I 
Start Purge (hrs): d/h I 
End Purge (hrs.): &/A - 
Total Purge Time (min.): &/R I I 
Total Amount Purged (gal.): 41, 
Monitor reading: 1 1 I 

d'oa 1 I . 
I 

Purge Method: &/A 1 I 1 f'!! 1 1 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

0 Composite 
Grab - Composite 

( Preservative: 
1 HCI to ~ t i < 2 , 4 ~ C  

U TCL SVOAs 1 4'C 

- - - 

Sample Method: p& T , & ~ ~  W /  fO&udUC( I 1 I 
Depth Sampled: 15'- 17 ' I5,j I 

servationslNotes: 
Duplicate sample taken 

Sample Date 8 Time: 
/2/4/56 (? /3VD 

Sampled by: 
A',/ D ~ L / / s  

Signature(s): 

A//& 1 d/& 1 d/& 1 4 4  

I / I 

- - 

a TCL PestlPCBs 
I - 

1 4 ' ~  
TAL Metab ( HN03 to pW2 a Cvanide 1 NaOH to ~ W 1 2  

I 

I 

,Ud174d 2 /xi m /  plli, /V 

[ ~ / / c c k o / z  . 

I 

SAMPLE DATA 

PH ( S.C. ( Temp (OC) ( Color and Turbidity 



GROUNDWATER 
SAMPLE. LOG SHEET 

bmwn & Raat Environmental 
Monitoring Well Data 
Domestic Well Data 
other $v&o p n r h  

Project Site Name /(IWS - Far /C Project Site Number 5803 

Source Number / ~ N P D ~ - J ~ I  Source Location 5 I CC 1 3 

Total Well Depth: Jo / I Purge Data 
Well Casing Size & Depth: I Volume 1 pH 1 S.C. I Temp ( Color and Turbidity - 

- /"- 0 .b. 
Static Water Level: #/& 

I 1 I r r 1 1  I 

Purge Method: d/& 1 I I I ! !  I I 
Sample Method: p& rd6/49 w/ 40&udd 
Depth Sampled: dB /- 3 d l r  I 1 I 

I .  PC) 

One Casing Volume: A(/& I 1 
Start Purge (hrs): d/cq 
End Purge (hrs.): #/A - I 1 

I 1 

I I 
- - 

SAMPLE DATA 

PH ( S.C. I Temp ("C) Color and Turbldlty 
&/+ 1 ,414 I ~4 A//# 

I3 servationslNotes: 
Oupkate sample taken 

Pup - C a / + % p l o ~ c  J O D  ( ~ 1 ~ c d )  e16 .  
ywo 

77acc/ m o 4 ; k .  &7-.s,& / 4 4  
P Y T I C ~  4 ~ a o  pl /b r h [ d / h c Z G  

&d&n & / > I  'A duke- 

Sample Date & Time: 
/ 2 / ~ / 9 6  (3 /Vd0 

Sampled by: 
& /  D C L L / / I  

Signature(s): 

f2L-d Q-. 
Type of Sample 

Low Concentration 
t] High Concentration 

Grab 
t] Composite 
t] Grab - Composite 

) Preservative: 

1 
I 

- 
U TCL SVOAs - 
u TcL PesVPCBs - 
U TAL Metals 
a Cyanide 

K I  to pH<2.4'C 

4'C 

4 ' ~  

HN03 to pH<2 
NsOH to pH312 

Total Purge Time (min.): &/A I 1 / 
Total Amaunt Purged (gal.): &/A 
Monitor reading: 

/v/d/t4_ 

I 
I . 

I 1 - U X  I 



GROUNDWATER 
SAMPLE LOG SHEET 

!Brown €4 Root Environmental 
0 Monitoring Well Data 

Domestic Well Data 
other <vlykOo~n& 

Project Site Name N W S  - Faf k Project Site Number 5803 

Source Number 144 ~ 6 ' 0 / - / 3  source Location 5 I I k 

0 / Y / Z  
Sampled by: 

- 
C//nt-t JX l r  L t / ~ - h  

Siqnature(s): SAMPLE DATA - . , 

, PH ( S.C. ( Temp ("C) Color and Turb~d~ty 
HI I dl;+ I /Y/ R c ' / ~ J ~ . ( ~  - a/aL~.rtscl q . u -  

&ervationslNotes: 
Dupl~cate sample taken ( 1 6 y p  - , ) 

SCW : 8'-  / 3 '  - 
/ . 'ac4fl & , a & / (  Lk a.44 

ZE-H /*A  kr cat7 t $ G q a , 4 O 4 .  

Type of Sample 
Low Concentration 

0 High Concentration 
1 Grab 

Composite 
0 Grab - Composite 

- 
U TCL SVOAs 

Prese~ative: 
HCI to pHc2.4OC 

4OC 



GROUNDWATER 
SAMPLE LOG SHEET 

[7 Monitoring Well Data 
Domestic Well Data 
other #ydrr),o.tnncl\ 

Project Site Name N W S  - Ea//c Project Site Number 5803 

Source Number / b  /+P 0 2  - 13 source ~ocation s I cc 16 
Total Well Depth: /3 ' 
Well Casing Size & Depth: 

Static Water Level: g,2 ' 6 9 5 
One Caslng Volume: #/& 
Start Purge (hrs): &/A 

- 

End Purge (hrs.): A//# 

Total Purge Time (mm.): nP%+ 
Total Amount Purged (gal.): N/& 
Mon~tor reading: 

f l 6 4  

Purge Method: dfl 
Sample Method: / d 7 ~ . /  &G, k F 
Depth Sampled: /a ' A 9 5  
Samole Date & Time: 

Sampled by: 
( / ' i / z i i  J L t c  L o / ,  

Signature(s): 

Purge Data 
Volume 1 pH I S.C. 1 Temp ( Color and Turbiditv 

Type of Sample 
Low Concentration 
High Concentration 
Grab 
Composite 
Grab - Composite 

7- I I I I 
- - ~ -  

SAMPLE DATA I 

- 
U TCL SVOAs - 
U TCL PesUPCBs - 
U TAL Metals - 
U Cyan~de 

-- -.-. ~ -- -. . . . . 

( S.C. ( Temp (OC) ( Color and Turbidity I 

Presenrative: 
HCI to pH<2,4OC 

4°C 

4% 

HN03 to p W 2  

NaOH to pHW2 

se~ationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

I 

/Bmwn & Root Environmental 
0 Monitoring Well Data 
[7 Domestic Well Data 

Other ( v k r r o u n c h  

Project Site Name NUS - Jafk Project Site Number 5803 

Source Number /6 ePd3 - 13 source ~ocation S I +C 46 
Total Well Depth: 13 ' 
Well Casing Size & Depth: 

, , I 

Static Water Level: k* 4 ' L, G 5 
One Casing Volume: 
Start Purae (hnk / /A+ 

4 ,  r , - '  
End Purge (hrs.): &,!/a 
Total Purge Time (min.): n//,g 
Total Amount Puraed laal.): ' ~ ' / n  

Monitor reading: 
4 '9  & 
- -- 

Purge Method: 4 4  
Sample Method: Hd4fl, / &?& 
Depth Sampled: D / &45 
Sample Date 8 Time: 

Type of Sample 
Low Concentration 
High Concentration 
I Grab 

Composite 
[7 Grab - Comoosite 

( Preservative: 
1 HCI to oH<2.4OC 

TCL SVOAs 

TCL PestIPCBs 

TAL Metals 

Cyanlde NaOH to pH>lZ 

Purge Data 
Volume PH S.C. Temp Color and Turbld1t-y , 

I 

r 

SAMPLE DATA 
DH I S.C. 1 Temo t°CI 1 Color and Turbiditv 

U Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

[7 Monitoring Well Data 
Domestic Well Data 
Other < v k d p n c h  

Project Site Name - F a / k  Project Site Number 5803 

Source Number /6 W 0 y - f ~  source ~ocation 5 I k (6 
Total Well Depth: / 3  ' 
Well Casing Size & Depth: 

. I t  P 

I Static Water Level: &/A 
One Casing Volume: &/' 
Start Purae (hrsk &/A 
End Purge (hrs.): N/R 
Total Purge Time (min.): w/& 
Total Amount Purged (gal.): aye 

1 Monitor reading: 
&.4 

Purge Method: d/& 
Sample Method: A..rd; / &&,At/ 

-- -- 

Depth Sampled: /u I 
Samole Date & Time: 

Type of Sample 
Low Concentration - 

- 
U TCL SVOAs 4°C - 
U TCL PesUPCBs 4°C - 
U TAL Metals HN03 to pHc2 - 
U Cyanlde NaOH to pH>12 

Purge Data 
Volume 1 pH 1 S.C. 1 Temp ( Color and Turbidity 

1 1 1 I 

SAMPLE DATA I 

servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
0 Domestic Well Data 

Other < v k ~ ( , o ~ ) n c h  

Project Site Name R/WS - Farjc Project Site Number 5803 

Source Number / b  /+Po5 - /r source ~ocation 5 I k 1% 

Total Well Depth: 1 5 ~  
Well Casing Size & Depth: ,, , 

I Static Water Level: ~/.+t 

One Casing Volume: n / / ~  
Start Purae (hrs): 
End Purge (hrs.): 
Total Purge Time (min.): /z/" + 
Total Amount Purged (gal.): & 
Monitor reading: 

Purge Method: A!/+ 

Sample Method: /cdc / g ',, /.r 
Depth Sampled: /3 / 

Sample Date & Time: 
/0*1S-?lp 0 / 4 s =  

Sampled by: 
4 4 SX c /U/A 

Signature(s): 

Type of Sample 
Low Concentration 

TCL PesWPCBs 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

PC) A 

, 1 1 1 I 

SAMPLE DATA -. . . . . . - - - - - . . . 

( S.C. 1 Temp ("C) ) Color and Turbidity 

servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

[7 Monitoring Well Data 
Domestic Well Data 
Other CPT- Hvdrrrpv,,(, 

Project Site Name # U S  - EAR c Project Site Number 5903 

Source Number ,376 C 5 c? /- 2 3 ( ~ 6 ) @ 0  1 ~ 2 3 )  Source Location r e 26 

I Static Water Level: 3C /o  69 s 
One Casing Volume: N/R 
Start Purge (hrs): &/A 
End Purge (hrs.): n//R 
Total Purge Time (min.): 
Total Amount Purged (gal.): &/, I Monitor reading: 

# 0 f d  

I Purae Method: &/A 
Sample Method: &, /e  / 
Depth Sampled: $7 -' 2 r; / 4 9 5 
Sample Date & Time: 

Type of Sample 
6 Low Concentration 

High Concentration 
Grab 
Composite 
Grab - Composite 

Analysis ( Preservative: a TCL VOAs 1 HCI to pH<2,4OC 

TCL PesVPCBs 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

("C) 

I I I I 
SAMPLE DATA -~ -~~ - - - 

DH I S.C. I Temo (OC) I Color and Turbiditv 

servations/Notes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

i 
I azD 
~ h w n  & R o o t  Environmental 

Monitoring Well Data 
C] Domestic Well Data 

Other CPT- Hvdraprec~ 

Project Site Name f t /WS - EAR c t- Project Site Number 5 8  03 

Source Number 2 6  cs N-  7 9  ( 2 k " " l - 7 4 )  ~ource~ocat ion 

Total Well Depth: 7q ' b75 
Well Casing Size & Depth: 

d 'Ic did , 
Statrc Water Level: 4 4  
One Casmg Volume: N/R 
Start Purge (hrs): &/A 
End Purge (hrs.): M/A 
Total Purge Time (mrn.): &/,9 
Total Amount Purged (gal.): &/ '  
Monitor readlng: 

Purge Data 

I 

Volume 
, .  , ,  

I 

Purge Method: d/4 I / V x -  
Sample Method: dcW , 1 . c ~  
Depth Sampled: 7 7 ' - 7 ' 6 q  5. 
Sample Date & Time: 

0 7 -  @ /LZJ/ 
Sampled by: 

?&L/L A*. dc)V15 
Signature(s): SAMPLE DATA 

& ,  0- PH 
I S.C. ( Temp ("C) ( Color and Turbrdlty 

/t//R I I d/& ( & / J ~ , L A  ~ f , p c e e  
Type of Sample servationslNotes: 

LOW Concentration Duplicate sample taken 

S.C. PH 

h.  / 
I ! 1 P A  

S C ~ L W :  7 7 - 7 7 '  

7 i f i r - t ~  4 / 1 4  La4 

High Concentration 
Grab 

0 Composite 
Grab - Compos~te 

Temp 
("CI 

Analysis 
TcL  voAs --. 

U TCL SVOAs - 
U TCL PesffPCBs - 
U TAL Metals - 
U Cyanlde 

Color and Turbrdlty 

Preservative: 
HcI to pn<2,4Oc 

4% 

4% 

HN03 to pHe2 

NaOH to pHB12 



GROUNDWATER 
SAMPLE LOG SHEET 

i 
I aaD 
r h w n  & Raat Environmental 

Monitoring Well Data 
Domestic Well Data 
Other CPT-Hvdmpu,,ce, 

Project Site Name R / W S  - €417 c Project Site Number 5 8  03 

Source Number 26 C S L ? L - / L .  ~ ~ 6 ~ ~ e ~ - ~ ~ ) ~ o u r c e L o c ~ o n  t c 26 

Total Well Depth: / 7.5 / q s Purge Data 
Well Casing Size 8 Depth: Volume PH S.C. Temp Color and Turb~dity 

p-d'q , ("el 

Static Water Level: N//& 
One Casing Volume: N / R  
Start Purge (hrs): n//R 
End Purge (hrs.): # /A  
Total Purge mme (rnin.): 214 
Total Amount Purged (gal.): &/p 
Momtor reading: 

Purge Method: A& 
Sample Method: &a //x.- 
Depth Sampled: / h i - / 7 '  6 9 5  
Sample Date 8 Time: 

- -  0~3.5' 
Sam~led bv: , 

Type of Sample 
Low Concentration 

U High Concentration 
Grab 

1 1 I 1 
SAMPLE DATA 

[7 Composite 
Grab - Composite 

DH I S.C. I Temo t°C) I Color and Turbiditv 

Analysis 
1 TCL VOAs - 
U TCL SVOAs 

TCL PesUPCBs 

servationslNotes: 
Duplicate sample taken 

Preservative: 
HCI to pH<2,4"C 

4% 

4% 
TAL Metals - 

U Cyanlde 

HN03 to p W 2  

NaOH to pH>12 



GROUNDWATER 
SAMPLE LOG SHEET 

Monrtorlng Well Data 
Domestrc Well Data 
Other C P T -  Hr&yu.c~ 

Project Site Name R/WS - E A R  L t- Project Site Number 5 8  03 
. @/@cl-zuJ) 

Source Number d6 (3 02-&f Source Location 

Total Well Depth: JS'6bq 5 
Well Casing Size & Depth: ,, 

Static Water Level: 
One Casing Volume: N / R  
Start Purge (hrs): &/A 
End Purge (hrs.): #/A 
Total Pume Time [min.): >//A .-,- 
Total ~moun t  ~urged (gal.): dip 
Monitor reading: 

dad 
Purge Method: d/4 
Sample Method: A I /c/ 
Depth Sampled: G?Y '-,2-C' A S S  
Sam~le Date & Time: 

/ d / t ~ / 4 &  @ d P ~ 0  
Sam~led bv: - 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

0 Composite 
Grab - Composite 

TCL SVOAs 

I? TAL Metals 
1 

/ HN03 to pH<2 

I? Cvanlde I NaOH to oH>12 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

PC) 

I I I 
-- 

I 
SAMPLE DATA - - - - - - - - - - - - - - - 

( S.C. ( Temp ("C) ( Color and Turbidity 

servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
[7 Domestic Well Data 

Other C PT- HI'&ppufic~ 

Project Site Name # U S  - EAR L t- Project Site Number 5 8  03 
( J ~ / + P O  r - ha) 

Source Number d 6 C 5  02-68 Source Location I c 26 

Total Well Depth: 7 d  ' 675 Purge Data 
Well Casing Size & Depth: Volume PH S.C. Temp Color and Turbidity 

7 / ~ d ~  . 
#' PC) 

Static Water Level: A/{& 
One Casing Volume: N/& 
Start Purge (hrs): &/A 
End Purge (hrs.): &/A 
Total Purge Time (min.): 
Total Amount Purged (gal.): 

I Composite 
Grab - Com~osite 

1 Preservative: 
( HCI to pH<2,4OC 

/ i? TCL SVOAs I S°C I 

TAL Metals 



GROUNDWATER 
SAMPLE LOG SHEET 

C] Monitoring Well Data 
Domestic Well Data 
Other C Pf- Hrdrapt,cr, 

Project Site Name - EAR L Project Site Number 5803 

J / : C S ~ ~ - / L I  I I L A - ~ ~ ~ - ( ~ )  Source Number Source Location r C & 

Low Concentration 
[7 High Concentration 

Grab 
[7 Composite 

Grab - Com~osite 
Analysis Preservative: 

TCL VOAs HCI to pH<2,4OC 

TCL SVOAs 
TCL PesffPCBs 

TAL Metals HN07 to pH<2 - 
U Cyanlde 

" ' 

NaOH to pW12 



GROUNDWATER 
SAMPLE LOG SHEET 

C] Monitoring Well Data 
Domestic Well Data 
Other C PT- Hrdmpvl& 

Project Site Name R/WS - EAR L t- Ppject Site Number 5 8  03 

Source Number d d  C3 d 3 - 2 Y  
[ & k ? b f  -2'1 

Source Location 

' Total Well Depth: J5- ( ' 6 p 2 
Well Caslng Size & Depth: 

,7'~& * 

Statlc Water Level: Y U / ~  
One Cas~ng Volume: #/a 
Start Purge (hrs): n//R 
End Purge (hrs.): N / R  
Total Purge Time (mm.): &/,q 
Total Amount Purged (gal.): 
Monltor readmg: 

Purge Data 

r / ~ u  . /I 
1 P/ 

Purge Method: 4 4  
Sample Method: & R I / C F  

Depth Sampled: ,J q ,  g - AT, 5 ' 
Sample Date & Time: 

/o -fa-/" 6 p //a- 
Sampled by: 

P?UL M. D t W l 5  I 

Volume PH S.C. 

Signature(s): 

&PW- AL 
Type of Sample 

LOW Concentration 
High Concentration 
Grab 
Composite 
Grab - Composite 

Temp Color and Turb~dlty 
("C) 

SAMPLE DATA 

Analysis 
TCL VOAs - 

U TCL SVOAs - 
U TCL PesWPCBs - 

TAL Metals - 

PH ( S.C. 1 Temp ("C) 
&/A 1 1 d/& 

Preservative: 
HCI to pH<2,4"C 

4'C 

4% 

HN03 to pHe2 

Color and Turb~d~ty 
/ r q L f  &4 - &C/=/. fi/6id 

U Cyanlde ( NaOH to pH>12 

B servationslNotes: 
Duphcate sample taken 

l 
Scrcu \  : Jq, - 2K 6 

c * & d l / <  /aL hnr( 



GROUNDWATER 
SAMPLE LOG SHEET 

C] Mon~tormg Well Data 
0 Domestic Well Data 

Other C P T -  Hrdrapt,ck 

Project Site Name R/WS - E A R  L Project Site Number 5 B  03 
( 2  6 r + + a - ~ t \  

Source Number 26 ~ 5 ~ 3 - 6 6  Source Location 6 

Total Well Depth: 7~;1 .5- ' $7 cr 
Well Casing Size & Depth: J L A ~ ,  
Static Water Level: /5//& 

- - -  

One Casing Volume: N/u 
Start Purae (hrs): &/A - .  , . - .-. 
End Purge (hrs.): N/R  
Total Purae Time (rnin.): ;//A a -  - ~ - - - - - - - ~ -  

. U I 7  

Total Amount Purged (gal.): &/4 
Monitor reading: 

Purge Method: d.4 
Samole Method: A a , h .- - -.. - -  
Depth Sampled: L 6,s - 7 0 .  >fl' 

Sample Date 8 Time: 
/ O - / Y - 9 6 ;  0 /250 

Sampled by: 
P ~ J L  M. ORVI s 

Signature(s): 

8 - .  
Type of Sample 

Low Concentration 
C] High Concentration 

Grab - 
U Composite - 

Grab - Composite 
Analysis Presenrative: 
1 TCL VOAs HCI to pH<2,4"C 
I? TCL SVOAs 4OC 

TCL PesVPCBs 4OC 

I? TAL Metals HN03 to p W 2  

NaOH to pH>12 

Purge Data 
Volume PH I S.C. I Temp I Color and Turbidity 

f°C) 

1 

SAMPLE DATA 



GROUNDWATER 
SAMPLE LOG SHEET 

1 
I ai!aD 
 brawn & Root Environmental 

Monitoring Well Data 
Domestic Well Data 
Other H./drupocC 

Project Site Name Nws- E ~ R L E  Project Site Number 5803 
Source Number dE #Po+ 15 Source Location Sr7-tL 26 

Total Well Depth: / 7 '  4 ~ 5  
Well Casing Size & Depth: 

I Static Water Level: L J .  

One Casing Volume: &/4 
Start Purae (hrsk &/A 
End Purge (hrs.): U/4 
Total Purge Time (min.): 
Total Amount Purged (gal.): ' n//d 
Monitor reading: 

n o d  - 
Purge Method: dl& 
Sample Method: & I ICY 
Depth Sampled: /sf- 17 ' 
Sample Date & Time: 

/ a / t z  i f &  @ 0715 
Sampled by: 

p a 3 ~  M .  h f f d t 5  
Signature(s): 

Type of Sample 
Low Concentration 

C] High Concentration 
Grab 

C] Composite 
C] Grab - Com~osite 

( Preservative: 
I HCI to oH<2.4OC 

TCL SVOAs 

TCL PesffPCBs 

TAL Metals 

Cyanlde NaOH to pH>12 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

("C) 

I 1 I I 

SAMPLE DATA 

B servations/Notes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

I aaiD 
h w n  & Root Environmental 

[7 Monitoring Well Data 
Domestic Well Data 
Other A?c!rc-ck 

Project Site Name hl w.5 - E ~ L E  Project Site Number 5 8  03 
Source Number JC H J o q - 2 3  Source Location -6 

Total Well De~th:  3 7 '  454% 

Well Casing Size 8 Depth: 
2 if- ,A <, - 

Static Water Level: m/-+ 
One Casing Volume: dl4 
Start Purge (hrs): dl4 
End Purge (hrs.): n)/4 
Total Purge Time (min.): d1.4 
Total Amount Purged (gal.): n//4 
Monltor reading: - 
Purae Method: d / A  
Sample Method: n ~ . ,  / C T  

De~ th  Sam~led: 7 -' 2 tr * 
Sample Date & Time: 

/ 0 - 2 Z - Y k  p dYsi.5- 
Sampled by: 

h 3 C  M .  h ~ d t  5 
Signature(s): A 

A 

Type of  Sample 
Low Concentration 

U High Concentration 
1 Grab 

Composite 
Grab - Com~osite - - -- - -  

Analysis 1 Presewative: 
TCL V0A.s ( HCI to pH<2,4OC 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

I°C\ 

1 1 1 1 

SAMPLE DATA 
DH I S.C. 1 Color and Turbiditv 

U Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
[7 Domestic Well Data 

Other C PT- Hr d ~ y v . ~ ~ ,  

Project Site Name - EAR L Project Site Number 5@ 03 

Source Number ,=? 8 R'P&L/-6.9 Source Location 

Total Well Depth: 7 /  ' 
Well Casing Size & Depth: 

f 1 . ' - t d c G '  . 
Static Water Level: &/4 
One Casing Volume: N / R  
Start Purge (hrs): n//R 
End Purge (hrs.): N/R 

1 1 

Purge Method: 4/14 I 
Sample Method: &, , /c/ 
Depth Sampled: & 9 ' - 7 ,  * 4 ;is I 
Sample Date & Time: 

/ ~ - d V - s ; ' 6  @ Q Y S O  

Purge Data 

I 
Total Purge Time (min.): 
Total Amount Purged (gal.): &'/p 
Monitor reading: 

n u A  

I Sampled by: 
P?JL M, b R V l 5  

Signature(s): 

Type of Sample 
Low Concentration 

Volume 

I I 

High Concentration 
Grab 

PH S.C. 

I 

Composite 
Grab - Com~osite 

In* A/ 
r F /  I 

I I 1 
- 

SAMPLE DATA 

Temp 
("CI 

DH 1 S.C. 1 Temo t°C) I Color and Turbiditv 

Color and Turbidity 

se~ationslNotes: 
Duplicate sample taken 

( Presenrative: 
1 HCI to oHc2.4*C 

TCL SVOAs 

TCL PesUPCBs 

TAL Metals 

Cyanide NaOH to pH>12 



I 
I aaD 
 brawn & Root Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
Domestic Well Data 
Other Nydrap~nck 

Project Site Name ~ M S -  EC)RLE Project Site Number 5 8  03 
Source Number 2 6  / W d 5 -  fs Source Location SIT= 26 

Type of Sample 
fl Low Concentration 

Total Well Depth: 17' 6 7 5  
Well Casmg Size & Depth: 

4I'~All. 
Stat~c Water Level: &/A 
One Casing Volume: &/4 
Start Purge (hrs): 4 4  
End Purge (hrs.): AJ/4 
Total Purge Time (mm.): 
Total Amount Purged (gal.): . n//& 
Mon~tor reading: 

U High Concentration 
Grab 

0 Composite 
Grab - Comaosite - - - -  - r - - -  - 

Analysis 1 Preservative: 
TCL VOAs 1 HCI to pH<2,4OC 

flu& 
b - A  

I 
Purge Method: d/& 
Sample Method: & , /cay 
Depth Sampled: 15 - / 7 . 
Sample Date & Time: 

/ a / t z & ~  @ 
Sampled by: 

~ J C  M .  had15 I 
Sianaturekl: SAMPLE DATA 

Purge Data 

DH I S.C. 1 Color and Turbiditv 

servations/Notes: 
Duplicate sample taken 

Volume S.C. PH Temp 
("C) 

Color and Turb~d~ty 

. 

I 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
I a3aD 
Brown & Root Environmental 

Monitoring Well Data 
C] Domestic Well Data 
fl Other A ~ d r o p n r  h 

Project Site Name h,h/s - &?RcE Project Site Number Fa03 

Source Number 3 6  i f ~0 .5 -  -3 Source Location .SITE 26 

Total Well Depth: 2 3  / s t i 5  

Well Casing Size 8 Depth: 
t 

Static Water Level: d b  
One Casing Volume: n//4 
Start Purge (hrs): A J h  

End Purge (hrs.): AJf4 
Total Purge Time (min.): dl,+$ 
Total Amount Purged (gal.): ' n / / ~  
Monitor reading: 

&uA. 
Purae Method: d l A  

Depth Sampled: a/ -33 ' 
Sam~le Date & Time: 

1 

Sampled bv: 

Type of Sample I . LOW Concentration 
I High Concentration 

Grab 

I [7 Composite 
Grab - Com~osite 

7 ~ 

Analysis 1 Presenrative: 
-1) TCL VOAs ( HCI to pH<2,4"C 

I 5 TCL SVOAs 1 4% 

TAL Metals 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

f°C) 

. I ! 

SAMPLE DATA 
DH I S.C. I Temo ("CI 1 Color and Turbiditv 

senrationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other CPT- H v d m p u l c ~  

Project Site Name # L k  - E A R  L t- Project Site Number 58 03 

Source Number & ~ p o r - 6 8  Source Location 5 I + t d & 

Total Well Depth: ZL; ' 672 
Well Casing Size 8 Depth: 

&,? f ~ 4 - U .  

I 

Purge Method: 4 4  I l V x  
Sample Method: bat /d~f 

Depth Sampled: .&g ' - 7 0 '  
Sample Date 8 Time: 

/ U - J 3 - ? L  (J /L.Fd 
Sampled by: 

Pr9L M. DRWS 
Sianaturetsk SAMPLE DATA 

Static Water Level: 4 4  
One Casing Volume: n/ /&  
Start Purge (hrs): &/A 
End Purge (hrs.): n / / 4  
Total Purge Time (min.): &/4 
Total Amount Purged (gal.): ri//p 
Monitor reading: 

Purge Data 

, .  , 

I 

1 Preservative: 
1 HCI to pH<2,4OC 

" . , 
- 

Type of Sample 
1 Low C~ f l~e f l t r a t i ~n  

High Concentration 
Grab 
Composite 
Grab - Comoosite 

I TCL SVOAs I 4°C I 

Volume 

TAL Metals 

Temp 
( " a  

n 
i n* < 

PH 
&/ '  

PH Color and Turbid~ty 

I 

S.C. ( Temp ("C) ( Color and Turbidity 
4 4 4  I d/& 1 &/''c/ $h 97~d-7 - r . f~5#.+ 

S.C. 

B servationslNotes: 
Dupltcate sample taken 

S C ~ C U  : 68 '- 7d ' 6 y 3 



I azD 
h w n  & Root Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
Domestic Well Data 
Other N?dropnt C 

Project Site Name M w S -  E ~ L E  Project Site Number 58 03 
Source Number d6 i + , P ~ ? b - i > -  Source Location SITE 26 

Total Well De~th: / 7  '9 5 

Well Casing Size & Depth: 
J I ! -  Jm , 

Static Water Level: d/,f - - 

One Casing Volume: n//4 
Start Purge (hrs): d/R 
End Purae (hrs.1: A J / A  
Total Purge Time (min.): rlj/d 
Total Amount Pumed raal.): - A / / A  

- 

Monitor reading: 
n o a  

Purge Method: dl4 
Sample Method: 4i, 1.t / 
Depth Sampled: 1s- I -  / 7 ' 6 q , 
Sample Date & Time: 

Sampled by: 

Type of Sample 
Low Concentration 
High Concentration 
Grab 
Composite 
Grab - Com~osite 

Analysis ( Preservative: 
TCL VOAs I HCI to oHc2.4OC 

TCL SVOAs 

TCL PesUPCBs 

TAL Metals 

Cyanlde NaOH to pH>12 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

SAMPLE DATA 
DH I S.C. I Color and Turbiditv . .  , 
A/+ 1 dl4 1 n//R ( = n  - J / / ~ , . P  b,jlC/rM 

servationslNotes: I 

Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
Domestic Well Data 
Other Hydropntk 

Project Site Name At w.5 - ~ A R L E  Project Site Number 5803 
Source Number dl; /+,BUG -2 3 Source Location S T =  26 

Total Well Depth: 2s ' 
Well Casing Size & Depth: 

J #.LA'Z . 

- .  , --,? I I t 1 

End Purge (hrs.): n)/4 I I I I I 

Static Water Level: d h  
One Casing Volume: n//d 
Start Purae (hrs): &/A 

Purge Oata 

1 

Purge Method: d/& 19 
Sample Method: & / L  .P 

DepthSampled: . ~ 3 , - 1 , " ' & c / s  
Sample Date 8 Time: 

/ ~ / ~ ~ i q c  6.3 / / 2 5  
I / 

I 

1 

I 

Total Purge Time (min.): /I//,$ 
Total Amount Purged (gal.): . n//,+ 
Mon~tor readina: 

- .  - b 1 
Sampled by: 

 pad^ M .  ~ A J I S  
I 

Signature@): SAMPLE DATA 

Volume 
\ - 1 

I 

1 A .  AT 

-- - 

PH I S.C. 1 Temp ("C) 1 Color and Turb~d~ty 
d1.t I d/R I n//R ( 4 f 4 ~ ~ ) / , > 4  h' -~~w< - e ~ 5 l . A  

Tvne of Sarnni~ servationslNotes: 
Duplicate sample taken 

S.C. PH 

-*I-- -- ""' r.- 
Low Concentration 
High Concentration 
Grab 

Temp 
PC\ 

- - -- 

Composite 

Color and Turbidity 

U Grab - Composite 
Analysis ( Presenrative: 
8 TCL VOAs I HCI to oH<2.4OC 

fl TCL SVOAs 

TCL PesffPCBs 

-. - 

4OC 

4OC 

TALMetak 

Ci Cyanlde 

HN03 to pH<2 

NaOH to pHM2 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
I aaD 
 brawn & Roat Environmental 

0 Monitoring Well Data 
Domestic Well Data 
Other Ayd rcy9dnf L, 

Project Site Name h h d . ~  - E ~ L E  Project Site Number 5803 
Source Number d~ / f P 6 7  -W Source Location .SITE d b  

Total Well Depth: 2 7  ; 6 9  5 Purge Data 
Well Casing Size & Depth: Volume PH S.C. Temp Color and Turb~dity 

/ ? ' L d , a .  

Purge Method: d/& 
Sample Method: / 3 ' L i  ,. /L/ I /  
Depth Sampled: ,.9.$7-'c2 7 
Sample Date 8 Time: 

/ ~ / L z / Y &  @ 1230 
Sampled by: 

? a ~ c  M .  ~ A J ~ S  I 
Signature@): SAMPLE DATA 

&c~e&. QL PH 
I S.C. ( Temp ("C) ( Color and Turbidity 

/ I A//R 1 d ,- - ) / AR - f ~ r 6 t c . l  
Type of Sample B servationslNotes: 

Low Concentration Duplicate sample taken 
0 High Concentration 

Grab 
Gmposite 1 
Grab - Composite 

Analysis Preservative: 
TCL VOAs HCI to pHe2.4OC - 1 

U TCL SVOAs ( 4% - 
U TCL PesffPCBs 1 4.C 

I 

( HN03 to pH<2 

Cvan~de I NaOH to ~ H > 1 2  



I 
I aziD 
~Brnwn & Rout Envimnmental 

GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other N ~ d r a p n c L  

Project Site Name N ~ s  - E ~ L E  Project Site Number 5803 
Source Number a6 Iff7 07- 5 3  Source Location .SITE 26 

Total Well Depth: 52 ' 673 
Well Casing Sue & Depth: - , , 

& -L,A'oc. 

Static Water Level: /I///+ 
One Casmg Volume: n//d 
Start Purge (hrs): dl4 
End Purge (hrs.): AJ/4 
Total Purge Time (mln.): n)/& 
Total Amount Pumed taal.): ' A//R 
Mon~tor reading: 

4 d A  

Purge Method: d /& 
Sample Method: 6 i C ,  i c  F 

Depth Sampled: S o  I -  5-2' &i5 
Sample Date & Time: 

2 @ /WC 
Sampled by: 

~ J L  M .  h,43(5 
Signature(s): 

PdM- Q- 
Type of Sample 

Low Concentration 
High Concentration 
Grab 

0 Composite 
Grab - Comoosite 

Purge Data 
Volume PH i I I Color and Turbidity 

1°Cl 

Analysis 
1 TCL VOAs - 
U TCL SVOAs 

Preservative: 
HCI to pH<2,4"C 

4°C 

1 1 1 I 

SAMPLE DATA 

HN03 to pH<2 - 
U Cyanlde NaOH to pH>12 

PH ( S.C. 

4 1 dl4 
Temp ("C) ( Color and Turbidity 

n//R Q/UR -Fi~kJW4 
WservationslNotes: 



GROUNDWATER 
SAMPLE LOG SHEET 

I aaD 
Bmwn & Root Environmental 

Monitoring Well Data 
Domestic Well Data 
Other dropnc k 

Project Site Name M W S -  F ~ c E  Project Site Number 5803 
Source Number 4 6  hQdE -23 ' Source Location SIT= 26 

Total Well Depth: d 5 ' b g~ 
Well Casing Size & Depth: , , 
Static Water Level: d/+ 
One Casina Volume: UA . -, - 

I Start purg;(hrs): d/4 
End Purge (hrs.): AJ/4 
Total Purge Time (min.): 
Total Amount Purged (gal.): d / d  1 Monitor reading: 

flu& . 
1 Purae Method: dlb 

.d - . - ,  -. 
Sample Method: /(r 

- 7 - -  9 - -  "-.- . - 

I Sample Date & Time: 
3 @ 09/& 

Sampled bv: 

Type of Sample 
Low Concentration 

0 High Concentration 
Grab 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

f°Cl 

I 1 9 , 
SAMPLE DATA - 

nH I S.C. I T e m ~  f°C) 1 Color and Turbiditv 

senrationslNotes: 
Duplicate sample taken 



I @xaD 
!Brown & Roat Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other C P T -  Hr&qw.c~ 

Project Site Name R/WS - EAR c Project Site Number 5 8  03 

Source Number 26&/6&-7/ Source Location 

One Casing Volume: N/u I I 
Start Purge (hrs): &/A 
End Purge (hrs.): # /A  
Total Purge Time (min.): &/4 
Total Amount Purged (gal.): &I' 
Monitor reading: 

C] High Concentration 
Grab 

Total Well Depth: 7.3 ' 
Well Casmg Size & Depth: 

2z 
Statrc Water Level: n//R 

I 

1 

1 

I 

Purge Data 

4-4 
1 

Volume 

n 

S.C. PH 

1 r /  
&/4 Purge Method: / v x  

Sample Method: na, ( 4 ~  I -.J 
Depth Sampled: 7 / ' -  7 3 '  
Sample Date & Time: 

. Q 
Sampled by: 

- 
P?JL M. D N f 5  

Signature(s): SAMPLE DATA 

H d M .  8- . pH ( S.C. ( Temp ("C) ( Color and Turbidity 

&/A I 464 I dl& I ~ / Q ~ ~ ~  L, W C C ~ .  TW/ 
Type of Sample B servationslNotes: 

LOW Concentration Duplicate sample taken 

Temp 
("C) 

Color and Turbidity 
I 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other h / ? d r ~ p d t v  k 

Project Site Name h~ ws - E ~ R L E  Project Site Number 5803 
Source Number &“5- ~ d ~ - / 3 -  Source Location SITE d b  

I 1 1 I 

Purge Method: d/db I 1 1 

Total Well Depth: 17 '  ,gqc 
Well Casing Size & Depth: 

J J~d,t2 . 

Sample Method: &. I / c r  I I I I 
Depth Sampled: /Y=- / 7 ' 

Purge Data 

High Concentration 
Grab 

Sample Date 8 Time: 
/a-25-96 @ 8 t i - d  

I /  I 

Sampled by: 
?&Jc M .  h&dtS 

I 

U Composite 
Grab - Composite 4ec 1 

Analysis Preservative: 
TCL VOAs HCI to pH<2,4*C 

TCL SVOAs 

I 

I 

S.C. Temp 
(OC) 

Volume Color and Turbidity PH 

Signature(s): 

&&,%&+?. L- 
Type of Sample 

Low Concentration 

TCL PesffPCBs 
I7 TAL Metals 

4°C 

HN03 to pH<2 

SAMPLE DATA 

fS Cvanlde I NaOH to ~ H > 1 2  

PH 
A/+ 

B servations/Notes: 
Duplicate sample taken 

Temp ("C) 

n//d 
S.C. 

dl4 
Color and Turbidity 
&FU+~ - ~ - , / 4 , 1  



GROUNDWATER 
SAMPLE LOG SHEET 

I 
I &own & Raat Environmental 

[7 Monitormg Well Data 
Domestic Well Data 
Other H ~ d r o p n c  CI 

Project Site Name hlh /S-  FC)RL~  Project Site Number 5 8  03 

Source Number d 6  7 - 22 Source Location sl7-C 26 
Total Well Depth: dvr  X q S  
Well Casing Size 8 Depth: 

Q.? ;'-A& . 

TCL PestlPCBs 
I 

I 4°C 

TAL Metals 

Stat~c Water Level: d/h 
One Casmg Volume: n//u 
Start Purge (hrs): r3/4 
End Purge (hrs.): AJI4 
Total Purge Time (mm.): d / ~  
Total Amount Purged (gal.): - n//R 
Mon~tor readmg: 

Purge Method: d / A  
Sample Method: 43 n d  kr 
Depth Sampled: &hY ' 
Sample Date 8 Time: 

Purge Data 

1 , ,  , 
Volume PH I S.C. I Temp I Color and Turbidity 

f°C) 

- 3  - @ /u;75- 
I / 

Sampled by: 
P C ~ L  m .  ~ A J ~ S  

Signature(s): SAMPLE DATA 

& d M ,  g- PH ( S.C. ( Temp (OC) 
( Color and Turb~drty 

) &/4 I dl& ( i 6r.7. fur&tJ 

B ~e~atiOn~/NOteS: 
Duplicate sample taken 

Screen : a d ' - & / '  J p  5 

/-0'~4/ ~ o & / / c  C e 5 .  

Type of Sample 
Low Concentrat~on 

0 High Concentration 
Grab 

C] Composite 
Grab - Composite 

Analysis 
TCL VOAs 

'L1 TCL SVOAs 

Preservative: 
HCI to p H ~ 2 . 4 ~ C  

4'C 



I 
l 
Brawn & Raat Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

Monitorlng Well Data 
Domest~c Well Data 
other-ck 

Project Site Name N W S  - E ~ L E  Project Site Number 58 03 
Source Number d 6  H P / o - ~ ~  Source Location SrTE 26 

Total Well Depth: d 0 ' 6 g 5  
Well Casing Size & Depth: a d ,  . 
Static Water Level: #I& - .  
One Casing Volume: n//4 
Start Purge (hrs): dl4 
End Purge (hrs.): U/4  
Total Purge Time (min.): 
Total Amount Purged (gal.): n//d 
Mon~tor reading: 

/70& 

Purge Method: dl& 
Sample Method: &i , jL r 
Depth Sampled: /g lj 0 

Sample Date & Time: 
/ Q / z ~ / ~ c ;  @ /335 

Sampled by: 
~ I J C  M .  ~ A J ~ S  

Signature(s): 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

U Composite 
C] Grab - Composite 
Analysis I Preservative: 

TCL VOAS 1 HCI to D H < ~ .  4% 

TCL SVOAs 

TCL PesffPCBs 

TAL Metals 

Cyan~de NaOH to p H M 2  

Purge Data 
Volume 1 PH 1 S.C. ( Temp ( Color and Turbidity 

SAMPLE DATA 
PH ( S.C. Temp ("C) ( Color and Turbidity 
A//+ I A//R n//R 1 4 3 * w c u *  - rv,-4,A 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
~omestic Well Data 
Other ~ d r o p n f  k 

Project Site Name N ~ s  - €C)RLE Project Site Number 5803 
Source Number 2 6  H p  /d -- S'g Source Location SITE 26 

Total Well De~th: 2 7 '  A Q ~  

Well Casing Size & Depth: 
Y 

#? iL A, . 
Static Water Level: d/& 
One Casing Volume: d/4 
Start Purge (hrs): AJ/R 
End Purge (hrs.): AJ/4 
Total Purge Time (min.): 
Total Amount Purged (gal.): 
Monitor reading: 

MA 
Purae Method: dl& 
Sample Method: 4b , /c ,Y 

De~th  Sam~led: 2-s-' - 3 7 , 
- 

Sample Date & Time: 

Sampled by: 
b d C  M .  h a d 1 5  

Signature@): 

u - 0 ,  
Type of Sample 

Low Concentration 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

("C) 

U High Concentration 
Grab 

0 Composite 
Grab - Composite 

SAMPLE DATA 
DH I S.C. 1 Color and Turbiditv 

Analysis 
TCL VOAS 

t TCL SVOAs 

I? TCL PesffPCBs 

13 TAL Metals 

I? Cyan~de 

U Duplicate sample taken 

Preservative: 
HCI to pH<2,4"C 

4% 

4°C 

HN03 to pH<2 

NaOH to pW12 

1 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
I aiiD 
,Brawn & Root Environmental 

Monitoring Well Data 
Domestic Well Data 
Other Mydr-ck 

Project Site Name N w s -  €C)RLE Project Site Number 5803 
Source Number d 6 ~ / 3 / f  - 4% Source Location SITE d b  

Total Well Depth: d d  / 
Well Casing Size & Depth: A ,- , 

d ' W r a  . 
Static Water Level: dl& 
One Casing volume: 
Start Purge (hrs): d/4 
End Purge (hrs.): AJi4 
Total Purge Time (min.): A//d 
Total Amount Pumed (aa1.l: - A/ /R  
Monitor reading: 

nfi.4 
Purge Method: d / b  
Sarnple Method: &-, /c 
Depth Sampled: 18' - B G 
Sample Date 8 Time: 

Type of Sample 
Low Concentration 

[7 High Concentration 
Grab 
Composite 
Grab - Composite 

Analysis 1 Preservative: 
TCL VOAS 1 HCI to pH<2,4OC 

TCL PesWPCBs 

Purge Oata 
Volume PH S.C. Temp Color and Turbidity 

I°C) 

I I I 
SAMPLE DATA 

servationslNotes: 
Duplicate sample taken 

- . . . . . . - - - . . . . . 

PH ( S.C. 

A/+ I 4 4  
Temp ("C) 

n / / 4  

Color and Turbidity 
6r‘w.q T&r&4 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
brown & Roat Environmental 

C] Monitoring Well Data 
C] Domestic Well Data 

Other ~ ~ d r ~ ~ d ~ c ! . ,  

Project Site Name k h ! . ~  - E ~ L E  Project Site Number 58 03 
Source Number JE /w// -2 c/' Source Location SITE 26 

Total Well Depth: 2 6  ' Purge Data 
Well Casing Size & Depth: Volume PH S.C. Temp Color and Turbidity 

d'lcA4 . ("C) * 

Static Water Level: .?//.+ 
One Casing Volume: d/4 
Start Purge (hrs): dl4 
End Purge (hn.): U/rt 
Total Purge Time (min.): &/d 
Total Amount Purged (gal.): - n / / ~  
Monitor reading: 

n o d  
Purge Method: dl& 
Sample Method: &, /c,- 
Depth Sampled: dL/ l -26  ' 
Sample Date & Time: 

/ o - g 3 - p 6  @ / 2 / b  
Sampled by: 

P ~ J C  M .  ~ A J I  s 
Signature@): SAMPLE DATA 

, PH ( S.C. ( Temp ("C) ( Color and Turbidity 
A//+ I 4h4  I dl4 1 6 y ( , A  & d o  -rufd 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

servations/Notes: 
Duplicate sample taken 

S r r ~ c n  : 2 P - 2 ~  

/ 
/ fb~t. /  / r j t d $ 4 / C  

- - 

[7 Composite 
Grab - Composite 

HN03 to pH<2 

'L1 Cyanlde NaOH to pH>12 

Analysis 
TCL VOAs - 

U TCL SVOAs - 
U TCL PesffPCBs 

Preservative: 
HCI to pH<2,4OC 

4'C 

4OC 



GROUNDWATER 
SAMPLE LOG SHEET 

i 
I 
i h w n  & Raat Envimnrnentai 

Monitoring Well Data 
Domestic Well Data 
Other M ~ d r o p n c  L, 

Project Site Name N ~ s -  € 4 ~ ~ 5  Project Site Number 5803 
Source Number d 6 /IP/2- 1 5  Source Location .SIT= 26 

- 
U TCL PestlPCBs 4% - 
U TAL Metals HNO? to pH<2 

I ii I c) ' 

Cyanlde I NaOH to pHM2 1 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
other-ck 

Project Site Name N ~ s -  E ~ L E  Project Site Number 5803 

Source Number d6 & ~ / 2  - 2 2 Source Location SITE 26 

Total Well Depth: d y i  b q 3  
Well Casing Size & Depth: 

J ILAL - 

Low concentration I U Duplicate sample taken 

Static Water Level: .v/rQ 

One Casing Volume: d/4 
Start Purge (hrs): dl4 
End Purge (hrs.): nJ/4 
Total Purge Time (min.): 
Total Amount Purged (gal.): n / / ~  
Monitor reading: 

m 4  

U High Concentration 
Grab 

Purge Data 

, . . ,  

1 

I 1 

Composite 
Grab - Combosite 

Volume P H I S.C. I Temp I Color and Turbidity 
PC) 

Purge Method: dI.4 1 
Sample Method: & , I 
Depth Sampled: 2~ / 4 (l' 
Sample Date & Time: 

/ o h ~ / f ~ @  /5z0 I /  I I 

TAL Metals 

/ 
Sampled by: 

?&Jc M .  h , 4 d l s  

- - -  

Analysis 1 Preservative: 
TCL VOAS ( HCI to pH<2,4OC 

t TCL SVOAs I 4OC 

I 

- 
I r4 c C /  

Signature(s): SAMPLE DATA 

f2 .d~~ 62, , pH 
( S.C. ( Temp (OC) 

4 I dl4 I n//R 
Color and Turbidity 
O / / , U  b/ci'."4 - 7H5,A  

Type of Sample ( QbservationslNotes: 
- 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other CPT- Hrdroplcr,  

Project Site Name & U S  - E A R  L ti Project Site Number 58 03 

Source Number d 6 h ' P / z - 5 0  Source Location r e dC? 

TAL Metals 

Total Well Depth: 52 ' 
Well Casing Size & Depth: 

9 t: . 
Static Water Level: ~ / 4  
One Casing Volume: N/u 
Start Purge (hrs): n//R 
End Purge (hrs.): n//& 
Total Purge Time (min.): hi4 
Total Amount Purged (gal.): &/4 
Monitor reading: 

~ d d .  

Purge Data 
Volume S.C. PH 

1 

I 
In. / 

r f i /  I 

Temp 
("C) 

Color and Turbidity 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other C PT- Hr&apvack 

Project Site Name - EAR c Project Site Number 58 03 

Source Number 2 6  H f l / 2  -71 Source Location 

Total Well Depth: 73 ' Purge Data 
Well Casing Size & Depth: Volume PH S.C. Temp Color and Turbid~ty p ~ d t a  . ("C) 

I 

Purge Method: d o  l V x  
Sample Method: d4t /CF 

Depth Sampled: 7 ,  # -  7 3 f I 
Sample Date & Time: 

/0-25/-?6 63 ~ Z Z O  
Sampled by: 

??(/L X1. bRVl5 
Signature(s): SAMPLE DATA 

/&em* PH 
( S.C. Temp ("C) ( Color and Turbidity 4.L d l '  I M/'4 MI'& IB/UC/S 4 4/c<4 - 7 7 ~ 5 1 .  

Type of Sample QbservationslNotes: 
Low ~oncenk t i on  
High Concentration 
Grab 

U Duplicate sample taken 

- 
U TCL SVOAs - 
U TCL PesffPCBs - 
U TAL Metals - 
U Cyanlde 

4'C 

4% 

HN03 to pH<2 

NaOH to pHp12 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
I afED 
Brown & Root Environmental 

Monitoring Well Data 
Domestrc Well Data 
Other Hydropn~L,  

Project Site Name N ~ s  - € ~ ) R L E  Project Site Number 5803 
Source Number 3 6  BJF 6 /  Source Location .SIT= 26 

Total Well Depth: /6 69 s 
Well Casrng Size & Depth: 

p M C  , 

Static Water Level: &/A 
One Casing Volume: &/4 

. I - -  

Purge Method: dl4 /y 
Sample Method: &,it/ 
Depth Sampled: / . / I - / c ,  ' 64 5 
Sample Date & Time: 

/O - 2 3 - r ' G  @ OoB'-C, 1 

End Purge (hrs.): AJ/4 
Total Purge Time (min.): 
Total Amount Purged (gal.): - n//d 
Monitor reading: 

/ 7 6 d  

Sampled by: 
?aL  M .  ~ C L J ~ S  

I I I I 

Signature(s): SAMPLE DATA 
PH ( S.C. Temp (OC) 1 Color and Turbidity 
/ I &/A= n//R ( / c y ~  6 &H, - ~ - 6 i A  

Purge Data 

I 
I 

Type of Sample 
Low Concentration 

0 High Concentration 
Grab 

Stafi Purge (hrs): ~ / / 4  I 

0 Composite 
17 Grab - Comaosite 

I 1 

Volume 

- - . - - - - . . . 

Analvsis I preservative: / 

S.C. 

1 

PH 

1 TCL VOAs I HCI to pH<2,4"C I - 1 

U TCL SVOAs ( 4% - 
U TCL PesUPCBs 1 4OC 

I 

Temp 
("C) 

Color and Turbldlty 

L 

Duplicate sample taken ~ 4 %  a 6 /i/a /3,/ ~j 

- 
TAL Metals - 
Cyanide 

HN03 to pHc2 

NaOH to pH>12 



I 

/ h w n  & Root Envimnrnental 

GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
0 Domestic Well Data 

Other H ~ d r o p n t  L 

Project Site Name Ah!+ EMLE Project Site Number 5803 

Source Number J Q  hiP/3-i i '  Source Location 26 

Total Well Depth: /6 ' A p  4 
Well Casing Size & Depth: , 

'2 -'d,ct . 
Static Water Level: 414 
One Casing Volume: n//4 
Start Purge (hrs): (3/4 
End Purge (hrs.): AJ/4 
Total Purge Time (min.): d1.4 
Total Amount Puraed faal.): . A//R 
Monitor reading: 

f l b 4  

Purge Method: dl& 
Sample Method: b d ,  /;t r 
Depth Sampled: I+'/& ' 
Sample Date 8 Time: 

/a. 23-% @ /&BS- 
Sampled by: 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

0 Composite 
Grab - Comoosite 

Analysis Preservative: 
TCLVOAS HCI to pH<2.4OC - 

U TCL SVOAs 4% - 
U TCL PesffPCBs 4OC - 
U TAL Metals HN03 to pHc2 - 
U Cyanlde NaOH to pHM2 

1 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

PC) 

1 I I I 
SAMPLE DATA 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other N ~ d r o p n r  CI 

Project Site Name N w s -  E ~ L E  Project Site Number 5 8 0  3 
Source Number J 6  h V ' / 3 - 2 2 .  Source Location SITE d 6  

Total Well Depth: JV'  ~ Q S  

Well Casing Size 8 Depth: 
03 '/-'+',c, . 

Static Water Level: &/4 
One Casina Volume: &/A 
Start Purge (hrs): r3/4 
End Purae (hrs.1: AJ/A - - 

- \  ? -- . CT 

Total Purge Time (min.): n / / ~  
Total Amount Purged (gal.): - d / d  
Monitor reading: 

Purae Method: d l A  
.2 .- - -  

Sample Method: &A /i r 
Deoth Samoled: 1 6  -'3u / 
- - 7  - -  - . 
Sample Date 8 Time: 

/ O / Z ~ / P &  0 /636 , - 1 - 
Sam~led bv: 

Low concentration 
High Concentration 

Type of Sample 

n 

Composite 
Grab - Com~osite 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

("C) 

Analysis 
TCL VOAo - 

U TCL SVOAs - 
U TCL PesUPCBs - 
U TAL Metals - 
U Cyanlde 

. 
SAMPLE DATA 

Preservative: 
HCI to pH<2,4°C 
4°C 

4OC 

HN03 to pHe2 

NaOH to pHN2 

DH I S.C. 1 Color and Turbiditv 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other C P T -  Hrd.mpvhc~ 

Project Site Name R/WS - E m  c Project Site Number 5fi 0.3 

Source Number 26 r Y / 3 / . 3 -  6 7  Source Location 5 1 -k e d 6 

Total Well Depth: 69' 
Well Casing Size & Depth: 

Static Water Level: 
One Casing Volume: N/R 
Start Purae Ihrs): &/A 

Monitor reading: 
d d d  

Purge Method: dl4 
Sample Method: &at / c f  
Depth Sampled: 6 7 - 6 ? 
Sample Date & Time: 

/d- tr f -$b @ /VdB 
Sampled by: 

- 
P?UL M. DRW 5 

Signature(s): 

Type of Sample 
Low Concentration 

0 High Concentration 
Grab 
Composite 

U Grab - Composite 
Analysis I Preservative: 

TCL VOAS 1 HCI to pH<2.4"C 

TCL PesffPCBs 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

f°Cl 

I I I I 
SAMPLE DATA - . - - -. . - - - . . . . . 

( S.C. ( Temp (OC) ( Color and Turbidity 

servationslNotes: 
Duplicate sample taken 



I 

Bmwn 8 Root Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

C] Monitoring Well Data 
Domestic Well Data 
~ t h e r d y d  r o q d ~ c  k 

Project Site Name hf w.5 - EC)RLE Project Site Number 58 03 
Source Number d6 HF/+/3 Source Location Srrt' 26 

Total Well Depth: /5' 49 5 

Well Casing Size & Depth: 
3 '1 die, , 

Static Water Level: N / R  
One Casing Volume: nj/d 
Start Purge (hrs): r3/4 
End Purge (hrs.): U/4 

Purge Data 

Total Purge Time (min.): 1 
Total Amount Purged (gal.): - n//d 1 
Mon~tor reading: I 

S.C. Temp Color and Turbidity 
("C) 

Volume 

d o n  4 
Purge Method: dl& 

I 

I 

PH 

I 
I 

Sample Method: B a c l c r  I I/ I 
Depth Sampled: /3 # -  &-f c 57 5 
Sample Date & Time: 

/ d h / ~ / p b  @ 05-3.55 
Sampled by: 

h ~ t  M .  ~ C L J I S  
Signature@): 

& c d r ~ .  G,. 
Type of Sample 

Low Concentration 

I /  I I 

I I I 

SAMPLE DATA 
, PH ( S.C. ( Temp (OC) ( Color and Turbidity 

4 I A//R 1 A J / ~  1 &/do-efl - T U . - ~ , A  

B servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
I Brown & Raat Environmental 

C] Monitonng Well Data 
C] Domest~c Well Data 

o t h e r s  yd r t v c  L 

Project Site Name hlh.f.5 - &C)RCE Project Site Number 5803 
Source Number 074, /uP/c/-/$ Source Location .$IT= 26 

composite I 
Grab - Composite 

Analysis Preservative: 
TCL V O h  HCI to ~Hc2. 4% 

Static Water Level: 

TCL PesUPCBs 

Type of Sample 
Low Concentration 

[7 High Concentration 
Grab 

I?! servationslhlotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other H y d r a p ~ ~ c k  

Project Site Name f ~ s -  €C)RLE Project Site Number 5803 
Source Number d 6  h'p /g- 13- source ~ocation S I 'TZ d 6 

Total Well Depth: /7 ' I Purge Data 
Well Casmg Size 8 Depth: Volume PH S.C. Temp Color and Turbldlty a 0 ~ d , 4 .  PC) I 

- - -- 
0 Composite 

Grab - Composite 
Analysis ( Preservative: 

TCL VOAs HCI to P H < ~ , ~ ~ C  

t TCL SVOAs 4% 

Statc Water Level: /t//R 
One Caslng Volume: n//d 
Start Purge (hrs): 3/4 
End Purge (hrs.): U/4 
Total Purge Time (mtn.): n//d 
Total Amount Purged (gal.): - n / / ~  
Monltor readng: 

d u n 4  
Purge Method: d I A  
Sample Method: Ba.t(r r I I/ I I 
Depth Sampled: 15 - / 7 ' 
Sample Date 8 Time: I /  I I I 

/ b - - ? ( / -  .96 @ /430 
Sampled by: 

PNC M. h f f d 1 5  
I 1 I 

Signature(s): 

/&+! M. g-' 
- -- 

Type of Sample 
Low Concentrabon 
Hlgh Concentration 
Grab 

SAMPLE DATA 

pH I S.C. ( Temp ("C) ( Color and Turbtd~ty 

A//+ 1 dl4 I n//R 1 / 3 /uu(1  - W Y ~ / A  

B servationstNotes: 
Dupl~cate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
[7 Domestic Well Data 

Other H y d r o p n r  L 

Project Site Name Nws- E ~ R L E  Project Site Number 5803 

Source Number 3 6  H/s,/5- 23  Source Location .SITE d 6  

Static Water Level: N/4 I I I I I 
One Casing Volume: d/4 

Total Well Depth: Jr ' 
Well Casing Size 8 Depth: 

3 'L d,s . 

Start Purge (hrs): d/4  I I 
End Purge (hrs.): u/4 
Total Purge Time (min.): AJ/& I I 
Total Amount Purged (gal.): - n//d 1 
Monitor reading: 

N o n e  
I 

I 

Purge Data 

1 

Purge Method: dl& 
Sample Method: O a r l t r  
Depth Sampled: 2 3 ' - J 5 ' 

servationslNotes: 
Duplicate sample taken 

S c r c m  : ~ y - ~ , +  

S.C. Temp Color and Turbidity 1 I O C ~  I Volume 

, I 

1 1 7 1  I 

I I 

Type of Sample 
Low Concentration 

t] High Concentration 
Grab 

t] Composite 
0 Grab - Composite 
Analysis ) Preservative: 

TCL V W  ( HCI to pH<2,4OC 

fl TCL SVOAs I 4OC 

fl TCL PesWPCBs ( 4OC 

PH 

Sample Date & Time: 
/ O - J ' f - f 6  @ //o.SW 

I /  I 
I 

Sampled by: 
P a L  M .  h ~ l )  

I 
I I 

Signature(s): SAMPLE DATA 

PH ( S.C. ( Temp ("C) ( Color and Turb~dlty 
A/'+ I ~ y 4  1 dl4 ) /3 /rw4 - T J T ~ ~ A  

TAL Metah 
U Cyanide 

HN03 to pH<2 

N ~ O H  to p ~ > 1 2  



GROUNDWATER 
SAMPLE LOG SHEET 

I aim 
brown & Root Environmental 

Monitoring Well Data 
Domestic Well Data 
Other ~ d r o p ~ ~ c k  

Project Site Name N W S  - E ~ L E  Project Site Number 5803 
Source Number 2 6  h f P / 6 - / . 5  Source Location SITE 26 

Total Well Depth: /7 ' Purge Data 
Well Casing Size 8 Depth: Volume PH S.C. Temp Color and Turbidity 

~ ' ~ d t s  . PC) 
Static Water Level: &/4 
One Casing Volume: 
Start Purge (hrs): dl4 
End Purge (hrs.): All4 
Total Purge Time (min.): 
Total Amount Purged (gal.): n / / ~  
Monitor reading: son 4 
Purge Method: d/h  
Sample Method: !3aclt r 
Depth Sampled: /r t -  17 
Sample Date 8 Time: 

/0--?f.f6 0 / / f 4  
Sampled by: 

b 3 ~  44. h&diS 
Signature(s): 

P&,. 9, 
Type of Sample 

Low Concentration 
0 High Concentration 

Grab 
0 Composite 

Grab - Composite 
Analysis ( Preservative: 

TCL VOAs HCI to pH<2,4OC 
I r f * c e r  * v \ o b i l ~  C4b 
U TCL SVOAs 4% 

w - 4OC 

I-! TAL Metals 1 HN03 to pH<2 - 
U Cyanlde ( NaOH to pH>12 

1 

SAMPLE DATA 

PH ( S.C. 

4 1 &/At 
Temp ('C) 1 Color and Turbidity 

( O / ~ W C  6rn .  - r d / 6 r A  

B servationslNotes: 
Duplicate sample taken 

S L ~ L L A  : /5 '- 17 ' 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
0 Domestic Well Data 

Other H./dropdncC 

Project Site Name h l h / ~  - ~ F ) R L F  Project Site Number 5803 
Source Number 3 6  hCP/6-23 source ~ocation S I Tt' 2 6 

Type of Sample sekationslNotes: 
Low Concentration Duplicate sample taken 

High Concentration 
1 Grab 

Total Well Depth: 2s' 
Well Casing Size & Depth: 

3 'L d , ~  . 
Purge Data 

S.C. Temp Color and Turb~dity I PCI I Volume PH 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other C PT- HvkaPr& 

Project Site Name R/WS - EAR L t- Project Site Number 5 8  03 

Source Number d6 & P / 6 - 7 /  Source Location 

Total Well Depth: 7 3  / 
Well Casing Size & Depth: 

e?*Ld@, 
Static Water Level: d/4 
One Casina Volume: &/a e - 7 , -  

Start Purge (hrs): n//R 
End Purge (hrs.): N / R  
Total Purge Time (min.): &/A 
Total Amount Purged (gal.): &'p 
Monitor reading: 

A& 
Purge Method: d/' 
Sample Method: dJw 
Depth Sampled: 71 '- 7 3 * 
Sample Date 8 Time: 

/o.tr/. f 6  @ /6C/O 
Sampled bv: , 

Type of Sample 
I Low Concentration - 
U High Concentration 
I Grab 

Composite 
0 Grab - Com~osite 
Analysis ( Preservative: 
1 TCL VOAs ( HCI to pH<2,4OC 

Purae Data " 

Volume 1 PH ) S.C. ) Temp ) Color and Turbidity 

- 

I I I I 
SAMPLE DATA - - . - - - - - - . - . . - 

( S.C. ( Temp ("C) ( Color and Turbidity 

P? servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other d ~ d r n p n ~ k  

Project Site Name hd./s- €C)RLE Project Site Number 5803 
Source Number $ 6  & ~ / 7 - 6  Source Location SrrE 26 

Total Well Depth: 17 / 

Well Casmg Size 8 Depth: 
~ ' ~ d t s  . 

Stattc Water Level: &/4 
One Casmg Volume: N/d I I I 
Start Purge (hrs): (3/4 
End Purge (hrs.): U/4 I 
Total Purge Time (mln.): 
Total Amount Purged (gal.): J/d 1 
Mon~tor reading: 

# o n 4  
I 

I 
Purge Method: dl4 I 
Sample Method: o a ~ / # r  I# I I 
Depth Sampled: /5 / - / 7 ' I 

Sample Date 8 Time: I 

/o .aq-  7 6  0 /*z I 
Sampled by: 

P&JL M .  h ~ ~ l  s 
Signature(s): SAMPLE DATA I 

P d  M .  A, , PH ( S.C. ( Temp ("C) ( Color and Turbd~ty 
4 I A//R I n//R I / ~ Y A +  6f4 - T J / S , ~  

Type of Sample B servationstNotes: 
Low Concentration Duplicate sample taken 

Purge Data 
S.C. Temp Color and Turb~drty 

VC) 
Volume PH 



I a%D 
/&own & Raat Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
0 Domestic Well Data 

~ther-ck 

Project Site Name N W S  - E ~ L E  Project Site Number 5803 
Source Number dX ~ f l / 7 -  dt/ Source Location SITE 26 

Duplicate sample taken 

Total Well Depth: 2~ ' 
Well Casing Size & Depth: a'r,dI4 , 

- I 

U TCL SVOAs ( 4OC - 
U TCL PesVPCBs ( 4OC - 
U TAL Metals ( HN03 to pW2 
U Cyanlde 1 N ~ O H  to pH,12 

I 

Purge Oata 
Volume PH I s.C- I Temp I Color and Turbidity 

IOC) 



I a?m 
' h w n  & Root Environmental 

GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other ~ d r o p n c  CI 

Project Site Name N w s -  €C)RLE Project Site Number 5803 
Source Number $ 6  M P / R -  Source Location .SITE 26 

1 Low Concentration 
High Concentration 
I Grab 

Composite 
Grab - Com~osite 

U Duplicate sample taken 

S c r ~ c n  : /4'- /6 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitonng Well Data 
Domestic Well Data 
other ~ y d r n p n c k  

Project Site Name fVw.5-  E ~ L E  Project Site Number 5803 
Source Number 2 6  HP/8 - d /  Source Location SITE 26 

Total Well Depth: 23 ' 
Well Casmg Size & Depth: , , , 

6 / ' - d 1 4 .  
Static Water Level: /C/ /A 

- 

One Casmg Volume: n//d 
Start Purge (hrs): d/4 
End Purge (hrs.): I()/& 
Total Purge Time (mln.): &/cq 
Total Amount Purged (gal.): - n//& 
Momtor reading: 

N o n e  
Purge Method: dl& 
Sample Method: D a ~ I t r  
Depth Sampled: J * -  2 3 

I Sample Date & Time: : 

Type of Sample 
Low Concentration 

0 High Concentration 
Grab 

0 Composite 
0 Grab - Com~osite 
Analysis 1 Preservative: * TCL V O h  1 HCI to pH<2,4OC 

TCL SVOAs 1 4% 

TAL Mewk 

Purge Data 
Volume 1 pH I S.C. 1 Temp I Color and Turbiditv 

SAMPLE DATA 
DH 1 S.C. I T e m ~  f°C) 1 Color and Turbiditv 

U Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
OtherNy+ck 

Project Site Name h/ ws - € ~ L E  Project Site Number 5803 
Source Number d 6  h//3/9-/ .7 source ~ocation .$' r Tt' d 6 

Total Well Depth: 17 ' Purge Data 
Well Casing Size & Depth: Volume PH S.C. Temp Color and Turbidity 

3 ' ~ $ 1 4  . ("C) 
Static Water Level: /J/4 
One Casing Volume: n//d 
Start Purge (hrs): d/4  
End Purge (hrs.): nJI4 
Total Purge Time (min.): 4)/4 
Total Amount Purged (gal.): &/R 
Monitor reading: 

N u n 4  
Purge Method: dl& 
Sample Method: O a r l t ~  
Depth Sampled: /5 t- 7 
Sample Date 8 Time: 

/ o . a o L  Q / ~ 3 0  
Sampled by: 

P ~ J L  M ,  ~ A J I S  

TAL Metab 

Signature@): 

&m. S, 
Type of Sample 

Low Concentration 
t] High Concentration 

Grab 
[7 Composite 
C] Grab - Com~osite 
Analysis 1 ~ r e s e r v i e :  

TCL VOhs ( HCI to pH<2,4"C - 
U TCL SVOAs I 4OC 

SAMPLE DATA 

PH ( S.C. 1 Temp ('C) 1 Color and Turbidity 

k/ / . t  I dl4 1 n//R (&..wlt - very jLJr~ /c (  

B servationslNotes: 
Duplicate sample taken 

Scrccn : 15'- 17 ' 
Tf4cer ~ . \ o b l k  L%b 



GROUNDWATER 
SAMPLE LOG SHEET 

I 
I aaD 
Brown & Raat Environmental 

Monitoring Well Data 
Domestic Well Data 
Other i . I ~ d r o p ~ c L ,  

Project Site Name N ~ s -  E ~ L E  Project Site Number 5803 
Source Number d 6  hrp/9-2 1 Source Location SITE 26 

Total Well Deoth: 2 2 
Well Cas~ng Size & Depth: s /: d,s . 
Stat~c Water Level: &/LO 
One Cas~ng Volume: n//d 
Start Purge (hrs): dl4 
End Purge (hrs.): U/4 
Total Purge Time (min.): d/d  
Total Amount Purged (gal.): - n / / ~  
Monitor reading: 

# o n 4  
Purae Method: d I I  

-- -- 

Sample Method: c t l t r  

De~ th  Sam~led: 
Sample Date & Time: 

Type of Sample 
Low Concentration 
High Concentration 
Grab 
Composite 

[7 Grab - Com~osite r -  

Analysis 1 Preservative: 
TCL VOAs I HCI to pH<2.4% 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

("C) L 

I 

SAMPLE DATA - - 

DH 1 S.C. I TemD t°C) 1 Color and Turbiditv 

servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other C P T -  Hrhpv*ce ,  

Project Site Name R / W S  - EAR c Project Site Number 58 03 

Source Number 26 h ' ~ ~ d - / 5  Source Location 

Total Well Depth: I t 
Well Casing Size & Depth: 

e? 'L &,A t 

Static Water Level: 4/& 
One Casina Volume: M I A  e .-, - 
Start Purge (hn): n / / '  
End Purge (hn.): n//R 
Total Pume Time (min.): A/A 
Total Amount Purged (gal.): &/" 
Monitor reading: 

# O h (  
Purge Method: A//4 
Sample Method: Bar / c r  
Depth Sampled: 15'- 17 ' 
Sam~le Date & Time: 

Sampled by: 
P?JL  M. ORWS 

Signature(s): 

Purge Data 
Volume PH I S-C. I Temp I Color and Turbidity 

f°Cl 

Type of Sample 
I Low Concentration 

High Concentration 
Grab 
Composite 
Grab - Composite 

I I I 1 

SAMPLE DATA 
PH ( S.C. ( Temp (OC) ( Color and Turbldlty 
&/A I 4 4 4  I n//& ( L A  A/,, - /~1oA. .&+1/ 

QbservationslNotes: 

Analysis 
TCL VOAS - 

U TCL SVOAs 

U Duplicate sample taken 

S c r c u  : L5 ' - /7  ' 

Presewative: 
HCI to pH<2,4'C 

4.C 

TCL PesUPCBs ( 4% - 
U TAL Metab ( HN03 to pHs2 

Cyanlde ( NaOH to pH>12 

1 



GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
Domestic Well Data 
Other CPT-  Hr&ppv,,~ 

Project Site Name R / W S  - E A R  L Project Site Number 5i303 

Source Number 2 6  # p ~ b - &  Source Location 

Total Well Depth: d 6  ' I Purge Data I 
Well Casing Size 8 Depth: , ,, , ( Volume 1 pH 1 S.C. 1 Temp 1 Color and Turbiditv 

d -L & I & .  

Static Water Level: &/A -, -. 
One Casing Volume: N/a 
Start Purge (hrs): &/A 
End Purge (hn.): n//A 
Total Purge Time (m~n.): 214 
Total Amount Purged (gal.): 
Momtor reading: 

NO& 
Purge Method: A//4 
Sample Method: Bar / c r  
Depth Sampled: d t/ - 2 4 
Sample Date 8 Time: & 
Sampled by: 

P&UL &. & A V O  

Type of Sample 
E LOW Concentration 

High Concentration 
Grab 

C] Composite 
C] Grab - Com~osite 
Analysis 1 Preservative: 

T C L V W  1 HCI to D H < ~ . ~ ~ C  

I I I I 

SAMPLE DATA 
PH ( S.C. ( Temp ("C) ( Color and Turbidity 
44 I M/+ I A//& I L + -  6 rn .  mod. +J,S,J, 

QbservationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other C PT- H r h p v , , c ~  

Project Site Name /1/ WS - EAR c t- Project Site Number 5 8  03 

Source Number d 6  HPJ 1- /G Source Location 

Total Well Depth: 17  f 

Well Casing Size & Depth: 
d': dl& s 

Purge Data 
Volume 1 pH I S.C. 1 Temp I Color and Turbid~ty 

t°CI 
\ - r  , I 1 1 

1 1 1 I 

dl4 Purge Method: I / v x  
Sample Method: Bar /CT 

Depth Sampled: /- 17 I 
Sample Date & Time: 

/ O . a g .  76 (a /uf>- I 
Sampled by: P?JL M. O R W ~  

1 
I 

Static Water Level: dl4 
One Casing Volume: N/u 
Start Purge (hrs): n//& 

I I 

I 
End Purge (hrs.): n//R I 
Total Purge Time (min.): h / ~  

SAMPLE DATA 

PH ( S.C. ( Temp ("C) ( Color and Turb~d~ty 
&/A 1 444 1 &/& I d + .  A M .  x/q/,# /&/dm 

es servationslNotes: 
Oupl~cate sample taken 

S c r c a  : /6  / - /7  ' 

~ ~ @ L L L /  M O b t [ ~  c ~ C ~  

Signature@): 

9, - P d  n.  

Type of Sample 
Low Concentration 

C] High Concentration 
Grab 

C] Composite 
C] Grab - Composite 
Analysis 

TCL VOAs a TCL SVOAs 

25 TCL PesUPCBs 

a TAL Metnb - 
U Cyanide 

Total Amount Purged (gal.): &/4 I I / 1 
Mon~tor reading: 

# O h (  
I I In I 

1 

PfeseNative: . 
HCI to pHs2.4OC 

4OC 

4% 

HN03 to pHc2 
NaOH to pH>12 

I 
, 

1 



GROUNDWATER 
SAMPLE LOG SHEET 

t] Monitoring Well Data 
Domestic Well Data 
Other CPT- H v d m p v . ~  

Project Site Name R / W S  - EAR c Project Site Number 58 0-3 

Source Number J6 H P d / - 1 V  Source Location 

Total Well Depth: 3 6  Purge Data 
Well Cas~ng Size & Depth: Volume PH S.C. Temp Color and Turbtdlty 

J ' L  A,& t ("C) 

Stabc Water Level: dl4 1 
One Casing Volume: N/a 
~ t a f i  Purge (hrs): n / / ~  I 
End Purge (hrs.): n//4 1 
Total Purge Time (mln.): /r//,9 I I 

Total Amount Purged (gal.): I 
Mon~tor reading: 1 

NO& 
I f . A -  

Purge Method: d/cO I I / v x  
Sample Method: Bar / c r  
Depth Sampled: JV - g 6 @ I 
Sample Date & Time: 

/O.dJ-.PL @ / 63d  
Sampled by: P?( /L  nl. bRVI5 
Signature(s): SAMPLE DATA 

2 .  g- PH ( S.C. ( Temp (OC) ( Color and Turbldtty 
d / '  I 414 1 A / / '  I L A  of f ie  ~ / , ~ k k  &4& 

Type of Sample B servationslNotes: 
Low Concentration Dupkate sample taken 

t] High Concentration 
Grab 
Com~osite S C ~ L U  : d y t -  26 t 

Analysis 
T C L V W  

IPmervative: 
HCI to pH<2.4OC - 

U TCL SVOAS 4.C - 
U TCL PesWPCBs 4OC - 
U TALMetab HN03 to pH<2 

Zi Cyanlde N ~ O H  to pH>12 

~ R L L /  m 0 5 t ( ~  L K ~  



GROUNDWATER 
SAMPLE LOG SHEET 

I 
/Brown & Rout Environmental 

Monitoring Well Data 
Domestic Well Data 
~ ~ l e r - ~ ~ c c ,  

Project Site Name R / W S  - EAR L t- Project Site Number 58 03 

Source Number d6  ///322-/5 Source Location I 

Total Well Depth: 17 ' 
Well Casing Size & Depth: , ,, , 
Static Water Level: &/A 
One Casing Volume: N/a 
Start Pume (hrsl: A//& - -- ~ " , - ,  - -  - .  
End Purge (hrs.): N / 4  
Total Purge Time (min.): dl4 
Total Amount Pumed (aal.): &/A 
Mon~tor reading: 

NO& 
Purge Method: dl4 
Sample Method: B a 1 / c r  
Depth Sampled: /s ' - I 7 ' 
Sample Date & Time: 

l o . d S . 9 6  (;3 / / 2 ~  
Sampled by: 

PAUL M. D ~ v l 5  

Purge Data 
Volume 1 pH I S.C. ) Temp ( Color and Turbidity 

Type of Sample 
Low Concentration 
High Concentration 
Grab 

0 Composite 
Grab - Composite 

Analysis ( Preservative: 
T C L V W  ( HCl to pHc2.4OC - 

/ I 1 1 I 
SAMPLE DATA 

DH 1 S.C. 1 Color and Turbiditv 

U TCL SVOAS 

a TCL PesUPCBs - 
U TAL Metab 

U cyando 

&/A 1 M/4 1 ( f l r o v ~ ~  . m o d .  E r 6 t l / r f i  
servationslNotes: I 

Duplicate sample taken 

4% 

4% 

HN03 to pHc2 
NaOH to p ~ > 1 2  

1 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
[7 Domestic Well Data 

Other C PT- Mvdmpvr& 

Project Site Name R/WS - € 4 ~  c t- Project Site Number 5 8  0 3  

Source Number d6 #Pad - d q  Source Location 

Total Well Depth: 2 6 / I Purge Data 
Well Casing Size & Depth: ., , ) Volume 1 PH 1 S.C. 1 Temp ( Color and Turbidity I - 

2": dta PC) I 
StaW Water Level: 

I 
d/4  t 

One Casing Volume: &/R I I 
Start Purge (hrs): &/A 
End Purge (hrs.): N / R  I 
Total Purge Time (mm.): &/A I 1 
Total Amount Purged (gal.): ri//p I 
Momtor reading: 

NO& 
I n 

I 
Purge Method: A//.. I lVx 
Sample Method: B a, r 
Depth Sampled: f Y '- 2 6 / 
Sample Date 8 Time: 

/ o . a s - 7 6  / IVO 
Sampled by: P ? ~ L  M. bAvf 5 I 
Signature@): SAMPLE DATA 

P i  44.0: PH ( S.C. Temp ('C) ( Color and Turb~d~ty 

/ A  1 4 A//+ (L 4. &A. UCA+ , /trA 4 
Type of Sample B servationslNotes: , 

Low Concentration Oupkate sample taken 
High Concentration 

1 Grab 
U Composite 

Grab - Composite 
Analysis Preservative: 

T C L V W  HCI to pH<2,4°C 
wqy: - 
U TCL PesUPCBs 4OC - 
i-! TAL Metals HN03 10 p W 2  

Cyanlde NaOH to pW12  



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other CPT- Hrhp.cr, 

Project Site Name R/WS - E A R  c &- Project Site Number 58 03 

Source Number d 6 //Pd3 - 1'5 Source Location 

Total Well Depth: / 7 ' Purge Data 
Well Casing Size 8 Depth: Volume Color and Turbidity 

G2 'L dta * , .  . ,  
Static Water Level: d / A  I I 
One Casing Volume: N/4 
Start Purge (hrs): n / / '  I 
End Purge (hrs.): #/A 
Total Purge Time (min.): +/4 I 
Total Amount Purged (gal.): /i//p I 
Monitor reading: 

~ 0 4  
1 1 In 

Purge Method: 4 4  I I / V x  
Sample Method: Bar / c r  I I 
Depm Sampled: 1 5  '- I 7 
Sample Date & Time: 

/ O - J ~ .  f 6  @ / 2 5 0  
I 

Sampled by: 
P?( /L  M. &W15 

I 
I 

Signature(s): SAMPLE DATA 

AL&. Q L .  - PH ( S.C. ( Temp (OC) ( Color and Turbidity 
&/A I 4 4  I A/..& 1 LC. 5 r n .  mod. tv /4 /J ,  

Type of Sample servationslNotes: 
Low Concentration Duplicate sample taken 

High Concentration 

TCL PesWPCBs 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other C P T -  Hvdmpu,,~ 

Project Site Name R / W S  - EAR c Project Site Number 58 03 

Source Number ~ L H P Z ~  - 2 3  Source Location 

Total Well Depth: ~g ' 
Well Casing Size 8 Depth: , ,, , 

d-- d ta  
Static Water Level: d / A  

- 

One Casing Volume: N/R  
Start Purge (hrs): &/A 
End Purge (hrs.): N / 4  
Total Purge Time (mrn.): 
Total Amount Purged (gal.): 
Monrtor reading: 

NO&. 

Purge Method: R/h$ 
Sam~le Method: B a t  /tr 
Deoth Sam~led: 2 -7 - 2 .T 

I Sample Date 8 Time: 

L 

Sampled by: 
PAUL M. DAVIS 

Type of Sample 
I Low Concentrabon 
0 High Concentration 

Grab 
Composite 

C] Grab - Com~osite 
1 Presewative: 
1 HCI to pH<2.4°C 

Purge Data 
Volume PH S.C. Temp Color and Turbrdrty 

PC) I 

1 I I 

SAMPLE DATA - -  .~.~. -- -. . .. . 

PH ( S.C. ( Temp ( O C )  ( Color and Turbidity 
d / R  1 4 1 (L#. &A. mdd. h ~ 5 t . 4  

U Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
~ t h e r - ~ ~ c r ,  

Project Site Name R/WS - E 4 R  c t- Project Site Number 5fi 03 

Source Number & HDd' / -  1 5  Source Location 

Total Well Depth: /7  f Purge Data 
Well Casing Size 8 Depth: Volume PH S.C. Temp Color and Turbld~ty 

1 I 

AM4 Purge Method: 
Sample Method: Bar / c r  
Depth Sampled: 15 / - 17 ' I 
Sample Date 8 Time: 

10-25-76 P IVdtr 
Sampled by: 

- 
P?UL M. ORVf 5 I 

Signature(s): SAMPLE DATA 
-- 

P d & .  '& - PH ( S.C. ( Temp ("C) ( Color and Turbrdlq 

&/A I A+$ I d/& I J c l f o d t ~ k  b c d w -  
Type of Sample B servationslNotes: sf43 I f u r  b , r l  

Low Concentration Oupllcate sample taken 

I= 1 ., ' 

Cyanlde 1 NaOH to pW12 i 

S c r c u  : / 7  ' 

IT~LL/ M O b t I ~  ~ 4 b  

0 High Concentration 
Grab 

0 Composite 
Grab - Composite 

Analysis 
T C L V W  

U TCL SVOAS 

Pmervative: 
HCI to pH<2,4"C 

4% 

% TCL PesUPCBs ( 4% - 
U TALMetab 1 HNOl to pHc2 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other CPT-  Hr&pv6c*ce, 

Project Site Name - t # R  c Project Site Number 5 8  0 3  

Source Number 3 6  # P 3 ~ / - 2 3  Source Location 

Total Well Depth: 2 5 
Well Casing Size & Depth: + ,, 
Static Water Level: 414 
One Casing Volume: N/u 
Start Pume (hrs): &/A 
End Purge (hrs.): MIA 
Total Purae Time (min.): A I / A  I Total  mount PU& (gal.): .2y4 I Mon~tor reading: 

NO& 

Purge Method: 
Sample Method: 
Depth Sampled: d 3  '- a 5 
Samole Date & Time: 

Sampled by: 
P?JL nl. DAVIS 

Signature(s): 

Type of Sample 
Low Concentration 
High Concentration I I Grab 

U Composite 

TCL SVOAs 
TCL PestlPCBs 

TAL Metab 

Cyanlde NaOH to pH>12 

Purge Data 
Volume PH S.C. Temp Color and Turbidity 

t0CI 

I I 1 I 
SAMPLE DATA 

I S.C. 1 Color and Turbiditv 

U Duplicate sample taken d 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitoring Well Data 
Domestic Well Data 
Other C P T -  H , ~ d q ~ ~ ~ ( c  

Project Site Name - EAQ L t- Project Site Number 58 0 3  

Source Number 2 6  HP d 5 -  13 Source Location 

Total Well Depth: 15 ' 
Well Casing Size & Depth: 

A': dl& a 

Static Water Level: d / A  

End Purge (hrs.): A'/& 

Total Pume Time (min.): A/A " -- .- z 
Total Amount Purged (gal.): ri//4 
Monitor reading: 

NO& 
Purge Method: &/A 
Sample Method: Bar / c r  
Depth Sampled: 1 .  '- /5 / 
Sam~le Date & Time: 

Sampled by: 
&L/L 4. bRVl5 

Signature(s): 

Type of Sample 
Low Concentration 
High Concentration 

1 Grab 
Composite 
Grab - Composite 

Analysis Preservative: 
TCL VOA. HCl to pH<2,4OC - 

U TCL SVOAs 4% 

fi TCL P~SUPCBS 40c - 
U TAL Metals HN03 to pH<2 

Cyanlde NaOH to pHW2 

Purae Data " ~ ~~ 

Volume 1 PH I S.C. 1 Temp ( Color and Turbiditv 

SAMPLE DATA I 

OH I S.C. 1 Color and Turbid~tv 

U Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

Monitonng Well Data 
0 Domestic Well Data 

Other C PT- H v h p u e c ~  

Project Site Name R/WS - €447 c &- Project Site Number 5 8  03 

Source Number 2 6  ~ p 3 ~ - 0 2 1  Source Location 

- 
Purge Method: d / .  
Sample Method: Bar / c r  
Depth Sampled: 2 - j 3 r 
Sample Date & Time: 

Total Well Depth: 2 3  ' 
Well Casing Size & Depth: 

2': A,a 
Static Water Level: d / A  
One Casing Volume: N / R  
Start Purge (hrs): n//R 
End Purge (hrs.): @/A 
Total Purge Time (m~n.): 
Total Amount Purged (gal.): &/p 

/0 .3g- f6  (3 /5/6 
Sampled by: 

%UL M. D A V I ~  

Type of Sampte 
Low Concentration 
High Concentration 
Grab 

Momtor reading: 1 I lh X I 
NO& I I 

Purge Oata 

I I I I 
SAMPLE DATA 

PH ( S.C. ( Temp ("C) ( Color and Turbidity 
d / R  I 1 dl& ( L + . R / ~ .  mod.  arb,^ 
servationslNotes: 
Duplicate sample taken 

Volume 

I 

I 

I I I 1 / I 

S.C. PH 

- I 

U TCL SVOAs ( 4.C 

TCL PesUPCBs 1 4% 

- - - - r - -  

Analysis I P e a t i :  
TCLVOAs ( HCI to pH<2,4"C 

- 1 

U TAL Metals ( HN03 to pW2 - 
U Cyanlde ( NaOH to pH>lZ 

Temp 
("C) 

lr L / b 

Color and Turbidity 



GROUNDWATER 
SAMPLE LOG SHEET 

C] Monitoring Well Data 
C] Domestic Well Data 

Other C P T -  Hrdmpv6ce, 

Project Site Name - E A R  L Project Site Number 5 B  03  

Source Number 26 ~ ~ 2 6  -69 Source Location 

Total Well Depth: // 
Well Casing Size & Depth: 

J'L A,& * 
Purge Data 

Volume PH Color and Turbidity 
f°CI 

Stat~c Water Level: 4/& 
One Casing Volume: N/4 
Start Purge (hrs): &/A 
End Purge (hrs.): N / 4  
Total Purge Time (mn.): d/d 
Total Amount Purged (gal.): &/p 
Monitor reading: 

NO& 
I In 

I 
All4 Purge Method: I I 

Sample Method: Bar /tr 1 I 1 
Depth Sampled: 6'-N'  
Sample Date & Time: 1 I 
/%ls. JI; (@ /555 

Sampled by: 
. 

P&L/L M. bRVf 5 
I I 

Signature(s): SAMPLE DATA 
- PH S.C. ( Temp (OC) ( Color and Turbidity 

I I LC.  -- -- /3/4. rcr,s,d 
-- 

Type of Sample servations/Notes: 
Low Concentration Duplicate sample taken 

0 High Concentration 

Com~osite Scr c a  : y- ,/ ' 

I 

1 

r r r r c c ~  M g 5 ~ ( ~  Analysis 
TCL V W  a TCL SVOAs 

fl TCL PesUPCBs 
TAL Metab 

n Cyanldr 

I # 

P ~ s ~ ~ ~ ~ ~ ~ :  
HCI to pH<2,4OC 
4% 

4% 
HN03 10 pH<2 
NaOH to pW12 

I 

1 



GROUNDWATER 
SAMPLE LOG SHEET 

17 Monitonng Well Data 
Domestic Well Data 
Other C PT- H , Y & ~ , J ~  

Project Site Name R/WS - EAR c Project Site Number 5fi 0.3 

Source Number 2 6  H p d 6 - 1 9  Source Location 

Total Well Depth: d / /  Purge Data 
Well Casing Size & Depth: Volume PH S.C. Temp Color and Turbidity 

J'L A,& ( O C \  

Purae Method: &/A --.-. 
sat& Method: Bar / c r  
Depth Sampled: / 5  - 1 ' 
Sample Date & Time: 

/ o . .dr -y~  /620 
Sampled by: 

~ U L  /rl. DAVI 5 

Type of Sample 
LOW Concentration 

U High Concentration 
Grab 

0 Composite 
Grab - Com~osite 

Analysis ( Pnsenfative: 
TCL V W  1 HCI to pH<2,4OC 

1 , 1 1 

SAMPLE DATA 
DH I S.C. 1 T e m ~  1°C) I Color and Turbiditv 

servationslNotes: 
Duplicate sample taken 



GROUNDWATER 
SAMPLE LOG SHEET 

C] Monitoring Well Data 
Domestic Well Data 
Other C PT- Hrd.mp6clc 

Project Site Name R/WS - Ec3R G t- Project Site Number 5 e  03 
Source Number d6 M d 7 - d V  Source Location 

Total Well Depth: 2 6 / Purge Data 
Well Casing Size & Depth: Volume PH S.C. Temp Color and Turb~drty 

J 'I. r PC) 
Stattc Water Level: d/k 
One Casing Volume: n / / ~  I I I 
Start Purge (hrs): &/A I 
End Purge (hn.): #/A 1 I 
Total Purge Time (mm.): 
Total Amount Purged (gal.): &I4 1 1 / 
Monltor reading: 

# O h (  
Purge Method: dl'.'. 
Sample Method: Bar /cr 
Depth Sampled: dc/'-,.?b * 
Sample Date & Time: I / I 

/& 4s. 96 (3 1 7 0 6  
Sampled by: P ? J L  nt. DAVIS 

1 I 

Signature(s): SAMPLE DATA 

P 4  4-l .  Q; - 
, PH ( S.C. ( Temp (OC) ( Color and Turbldlty 

&/A I &/A I n//& 1 of*+ 4 - 
Type of Sample B senrationslNotes: mrt&-cC< tvr5tA.  

Low Concentration Dupl~cate sample taken 9 



GROUNDWATER 
SAMPLE LOG SHEET 

0 Monitoring Well Data 
0 Domestic Well Data 

Other CPT- Hr&prck 

Project Site Name R/WS - EM L t- Project Site Number 51 03 

Source Number d 6  NP 2 8  - a( /  Source Location 

Total Well Depth: 2 4 ' 
Well Casing Size & Depth: 

@I? 'L A,& 8 

1 1 I 1 

Purge Method: 4. I / v !  I 
Sample Method: Bar / c r  
Depth Sampled: j q f - 2 6 I I 
Sample Date 8 Time: f 7  2r 

/ 0 - , ? 5 ? 6  (3 -p*Dl I 

1 1 1 

Sampled by: 
&WL nl. ORVf5 

I I I I 

Signature(s): SAMPLE DATA 

~ d - .  0-L PH 
( S.C. ( Temp (OC) ( Color and Turbidity 

/I//& I A414 I d/& I Lk. G / 4 .  &A. A r s &  
Type of Sample B servationslNotes: 

Low Concentration Dupl~cate sample taken 

Purge Data 

Static Water Level: d/b I I 
One Casing Volume: #/a 
Start Purge (hrs): n//R 
End Purge (hrs.): A'/& 
Total Purge Time (min.): /r//4 

- - -  

High Concentration 
Grab - 

1 

- 
U TCL PesWPCBs ( 4°C - 
U TALMetPb 1 HNO? to pHc2 

Color and Turbidity Volume 

Total Amount Purged (gal.): &"' I 1 
Mon~tor reading: 

mod. I 1 

PH 



APPENDIX C.g 

SOIL BORING LOGS 



W O R  DIVISIONS 

G ~ ~ A V E L  
AND 

Gn AVELLY 
SOILS 

WRE r)U1 SO* 
w C W U  RIC- 
110* PAWN0 W. 
IYM 

CLEAN F2] GW 
GRAVELS .,...... . . 

clllUO(II)MlSI n-fii i i  , Gp . . . . . . . . COARSE 
GRAINED 

SOILS 

W F t i n U Y W I O I  
U M L L .  
mgtn flU**a 
m ¶ M l O E  

FlNE 
GRAINED 

SOILS 

O R C l M A * ~ \ f f  
ITUUL. 
wlmlnulm 
D I M M  

I Soil Classlfic 
INCHES 

tlon Syslem (USCS) 

SIEVE SUES 

Unlfl -- 
MILLIMETERS SAND 

AND 
SANDY 
SOILS 

BOULDERS 

SANDS 
WITH FINES 

( L P I R E C U U  
-0fnrtr) 

COBBLES 

ORAVEL: 
COARSE 

SILTS 

SAND: 
c o m e  No. I - NO. 10 14 
MEDIUM 

FlNE 

< No. 200 1-A 
e No. 200 ,. .p& 

$a A 



- -- - -  

BORING LOG BROWN AND ROOT ENWRONMENTAL (1 
A Division of Halliburton NUS 11 

ELEVATION 

WATER LEVEL DATA 

(DATE. TIME 8 CONDITIONS\ 

PAGE 4 OF 4 
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BORING LOG BROWN AND ROOT ENVlRONMENTAL 
A Division of Halliburton NUS 

BORING NO. /r7 k//3 - 0 6 
PROJECT NO. a 0 3  Cm - 23 / 
ELEVATION 

WATER L E E L  DATA 

REMARKS BORING NO. Mu13 - 0 
PAGE 2 OF 
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BORING LOG BROWN AND ROOT ENVIRONMENTAL 
A Division of Halliburton NUS 

PF 
- 

?OJECT#&d4 -. & + k J ~ t  

PROJECT NO. sc6c.3 C / ~ J  - 2 3 
BORING N O  /rl lt/,2- 0 6 

ELWATION 

WATER LEVEL DATA FIELD GEOLOGIST /"- C* J,5 
(DATE. TIME 8 CONDITIONS) 12 / .c / f~ f / c ' / ~  / q ~ ;  



APPENDIX C.h 

MONITORING WELL INSTALLATION LOGS 



B O R I ~ G  NO 4'wi3-k 
OVERBURDEN 

BROWNLROOTENVlRONMENTAL MONITORINGWEkLsHEET 

A 
I - , ELEVATION OF TOP OF SURFACE CASING 

-7 ELEVATION OF TOP OF RISER PIPE. 

1 STICK - UP TOP OF SURFACE CASING. 

GROUND 4 

I 
STICK - UP RISER PlPE : 

ELEVATION A. TYPE OF SURFACE SEAL: ~ o f l c f  C - ~ C  

PROJECT n/#..c E a / / e  LOCATION C o / f s  N e c k ,  m.3- 

PROJECT NO. 5 8 6 3  C T O . . Z 3 /  8ORlNG M W / 3  - 0 6  
ELEVATION DATE ' -7/6/~6 - 

FIELD GEOLOGIST d ~ . d / 3  

I D OF SURFACE CASING 
/I 

TYPE OF SURFACE CASING S ~ + X I  

DRILLER L7-# &- B , / /  Pc i l ~ .  

ORILLING 
METHOD hL3A 
DEVELOPMENT 
METHOD 

I 
ElEVATtON I DEPTH TOP OF SEAL. 3 ' 4 ? 5  

TYPEOFSEAL: ~ ~ - - I ~ ~ ~ ~ / c  

9EPTH TOP OF SAND PACK: 38' 6 9 s  
I 

I 

ELEVATION / DEPTH TOP OF SCREEN $9' d75 

TYPE OF SCREEN: PL/C _ScA . yo 

SLOT SIZE x LENGTH: 0.0 / X L5- / 

I 0 OF SCREEN d " 

TYPE OF SAND PACK. /?'70~'C 
- 

- 
- 

ELEVATION 1 DEPTH EOTTOM OF SCREEN -- ~ 7 ' 6 ~ 5  
.. 

ELEVATION I DEPTH B O I T O M  OF SAND PACK. 57 % ' ' R  
TYPE OF BACKFILL BELOW OBSERVATiON 
WELL. 

' &/A 

ELEVATION I OEPTH OF HOLE -57z '+s 



'.LIBLTRTON N US B O R I ~ G  NO t -  
I I W .  En vironrnentd Corporanon O V E R B U R D E N  

MONITORING WELL SHEET 

A I 
ELEVATION OF TOP OF SURFACE U S I N G  
ELEVATION OF TOP OF RISER PIPE. 

, STICK UP TOP OF SURFACE CASING. 2 ? Fb 
GROUND 1 

STICK - UP RISER PlPE : . 5 . I+ 
ELEVAf ION I TYPE OF SURFACE SEAL: C 0 4 c ~ k  

I A f  I 

r D. OF SURFACE CASING. L r , c ~  
TYPE OF SURFACE CASING 

S e e 1  

I 
ELEVATlON 1 DEPTH TOP OF SEAL. a.5  13- 

vAS,,. I,-% 

TYPE OF SEAL: B ~ 4 - k  h 
G2091dr- 

3EPf H OP OF SAND PACK: 4 . 5  !3 
I 

ELEVATION f DEPTH TOP OF SCREEN. 6.5 q 

TYPE OF SCREEN: P ~ c  - F'"$k ~ L I * +  
t- SLOT SIZE x LENGTH: 0.01 K / a  4 

I D OF SCREEN 3 

TYPEOFSANDPACK, L t o ~  M c q ~ S d d  

- 

ELEVATION I DEPTH BOTTOM OF SCREEN -- 1 6 . 5  - 
-- 

ELEVATION I OEPTH BOTTOM OF SAND PACK. P . 5  
TYPE OF BACKFILL BELOW OBSERVATION 
WELL. 

00 f L l a r ~ e  >)J- 
, E V A T I O N  I DEPTH OF HOLE - /'SL.SC-+ 



7;s kMLLMJR'i'~N N US B O R ~ ~ G  NO I G - 
:I$. En vironmenrd Corporm'on O V E R B U R D E N  

MONITORING WELL SHEET 
I PROJECT N d . 5  Earl= LOCATION si+= 16 DRILLER 

PROJECT NO. 58~3 BORING M u l b -  09 DRILLING 

ELEVATION DATE l o - l 7 - 7 6 .  METHOO 

FIELD GEOLOGIST dt4~k-k S h t c k ~ r A  DEVELOPMENT 
METHOO 

I I 

4 
1 STICK - UP TOP OF SURFACE CASING; a s  ct 

4 1 STICK - UP RISER PIPE : 2.0 PC 
I h c  TYPE OF SURFACE SEAL: C O M A  

! D. OF SURFACE CASING. 6 1-4 d- 
TYPE OF SURFACE CASING 

S t e c l  

RISER PIPE 1.0. 2 
TYPE OF RISER PIPE: PVC - f l ~ ~ b  ns--,i jrrr';f 

' 
SOREHOLE DIAMETER: 6 2 s  / A L L  v4 , lz F y  TYPE OF BACKFILL: G d  

I 
ELEVATION I DEPTH TOP OF SEAL: 3.0 P I  
TYPE OF SEAL: Grhu 1 . z ~  &- 

ELEVATION I DEPTH TOP OF SCREEN. 3.0 % 
TYPE OF SCREEN: Pvc - F ~ U J C  

SLOT SIZE x LENGTH: 0- 01 rick x 19 6F-f 

I D  OFSCREEN 2 1 4 ~  

TYPE OF SAND PACK. #OO ~lsr;e SC.~& 

- 

ELEVATION I DEPTH BOTTOM OF SCREEN -- 1f.c f C  

ELEVATION I DEPTH B O ~ O M  OF SAND PACK. lP1oF+ 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL. 

. 

C O G  h 4 O  



:Lk WLIBURTON NUS B O R I ~ G  NO M U I L - (  

iF En vironmenrd Corpordon OVERBURDEN 
MONITORING WELL SHEET 

A 
I , 

ELEVATION OF TOP OF SURFACE U S I N G  - ELEVATION OF TOP OF RISER PIPE. 

-1 - STICK UP TOP OF SURFACE CASING. 
a. P q 

STICK - UP RISER PIPE 2. sf+ 
I h TYPE OF SURFACE SEAL. ( ' e r i c - k  

4 I D OF SURFACE CASING 1 .r A 
TYPE OF SURFACE CASINC-. 

S k r .  

6 
9ISER PIPE 1.0. 2 ,LL, 

3 +f TYPE OF RISER 
PIPE: Put - F l d r l \  I,,.at 

3 
m 

TYPE OF BACKFilL. Cc*c^k Grc-t 

I 
ELEVATION I DEPTH TOP OF SEAL 2.&t 

TYPE OF SEAL: &r2OLSa r Rc?Ln  *Ct 

DEPTH TOP OF SAND PACK 4 . 0 ~ 4  
I 

ELEVATION 1 DEPTH TOP OF SCREEN 6.c  F C  

TYPE OF SCREEN: PJC - h - ~ ~ j * ; ~ ~  
*LOT SIZE x LENGTH. c.eI /O*a  'f. 

I D OF SCREEN 2 1 ick 

TYPE OF SAND PACK. 
*OO Morre  &A& 

- 

ELEVATION I DEPTH BOTTOM OF SCREEN -- 1 6 . ~ 8  

f LEVATION I DEPTH BOTTOM OF SAND PACK. 17. c C~ 
TYPE OF BACKFILL BELOW OBSERVATION 
W E L L .  

~ o C  ML-re 



'Si HALLlBURTlJN NUS BoRIhG No &I_ 

{r En vzronmentd Corporaon OVERBURDEN 
MONITORING WELL SHEET 

ELEVATION OF TOP OF SURFACE CASING - ELEVATION OF TOP OF RISER PIPE. 
I 

4 
1 STICK - UP TOP OF SURFACE CASING: 2.8 Pt. 

4 .  

I 
STICK - UP RISER PIPE : 2 . s  P I .  
TYPE OF SURFACE SEAL: Cb*e4. 

f D. OF SURFACE CASING. 6 
TYPE OF SURFACE CASINC 

St,=I 

I 
ELEVATION I DEPTH TOP OF SEAL. Z.5  A+ 

TYPE OF SEAL: Gr2--1- be, a,; L 

9EPTH TOP OF SAND PACK: q.5 & 

ELEVATION I DEPTH TOP OF SCREEN. 6 . 5  PC. 
. , 

TYPE OF SCREEN: Pk. - FI-A I b..4- 
SLOT SIZE x LENGTH: 0 .C114c1 ,  10 F l  

I D OF SCREEN: a l i c k  

TYPE OF SAND PACK; #ca (Llcr;, &+,L 

- 

ELEVATION 1 DEPTH 8OTTOM OF SCREEN: -- / 6 . s r h  

ELEVATION I DEPTH BOlTOM OF SAND PACK: I ? .  
TYPE BACKFILL BELOW OBSERVATION 
WELL: 

, 

~ C G  mcrrc .Sd.,J 
- -.r * h :  

----J- E-E'JATION / DEPTH OF HOLE. I t . >  b t  



APPENDIX C.i 

CHAIN-OF-CUSTODY FORMS 



'ROJECT NO.: SITE NAME: 

c 3 (70-2-?/ ,q/,/s & / f <  
iAMPLERS (SIGNATURE): 

d ,'v, P,. 
;TATION DATE TIME COMP GRAB STATION LOCATION 

NO. 

( 4  4 4' \ ," 
r , 3  I / -  

J 7,'? - / d . 3  y 7  
, 

\ 5  , 
J 15 6 0 A 

I I I I I 

tELlNQUlSHED BY (SIGNATURE): I DATE I TIME: I RECEIVED BY(SIGNANRE): 

REMARKS 

I 
IELINQUISHED BY (SIGNATURE): DAT E I TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(S1GNATURE): 

I I I I 
IELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE ): . 



'ROJECT NO.: SITE NAME: I 

DATE TIME COMP GRAB STATION LOCATION 

I 

RELINQUISHED BY (SIGNATURE): RELl 

REMARKS 

/, ' / 
-f ,,,' 7' ( , C , - - I I I I 

TELlNQUlSHED BY (SIGNATURE): : RECEIVED BY (SIGNATURE): I RELINQUISHED BY (SIGNATURE): I DATE I TIME: I RECEIVED BY(S1GNATURE): 

I I I I 
IELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): . 

jer No. 70440 (0693) 



CHAIN OF CUSTODY RECORD &/d 6- 
5' ,LC,+ Ed&- 

ROJECT NO.: . 5 I SITE NAME: I 
AMPLERS (SIGNATURE): 

C O N  
TAINERS 

STATION LOCATION 

REMARKS 

PELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(S1GNATURE ): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(S1GNATURE): 

7 / '  
, ,,# ;' ,f L/. . I ,? / a / .  I/% I 

?ELINQUISHED BY (SIGNATURE): 'DATE 1 TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(S1GNATURE): 

I 1 
- -- 

RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED FOR LABORATORY BY DATE I TIME: REMARKS: 
(SIGNATURE): - 

I I 6, / $>I fi / / /  Y ?? ? &(- 
der No 70440 (0693) 



+* 
SITE NAME: 

' \  

PROJECT NO.: 

5-803 c " i d . Z 3 /  n/Ws - & L ~ C  
h, 

SAMPLERS (SIGNATURE): NO. 

/ 
OF 

&Id&. QQ,: CON- 
REMARKS 

TAINERS 

DATE TIME COMP GRAB STATION LOCAT ION 
NO. 

5 f '%> 3 !  
id2 1 fl 2 16 -2bw- 0 1  I 1  

1 I ? 

dJ,4 . - ;& %YO &QA-Q/ t " - 
2; , 

$7, 'f., - - * 

r' 

I ' I 

I 

i 
U.-. 

u 

, ' i  .. . . .. - .. 
. # 

, . 

\ 

RELINQUISHED BY (SIGNATURE): DATE 1 TIME: RECEIVED  SIGNATURE): RELINQUISHED BY (SIGNATURE): OAT E /TIME: RECEIVED BY(S1GNATURE): 

, 4??t4/A?Dk J I A ~ ~ A  IIYI; Y=- I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNA1URE): 

I I 
,. 

RELINQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED FOR LABORATORY BY DATE I TIME: REMARKS: . (SIGNATURE): 
1 I I Fpd $8 ///938 37#/ I *  . ,-.- 

Order No 70440 (0693) 



CHAIN OF CUSTODY RECORD / j / ~ t u f l  7 
PROJECT NO.: SITE NAME: 

-m03 C r ~ - 2 3 /  N & S . & , / Q  
SAMPLERS (SIGNATURE): NO. 

OF 
CON- 

TAINERS 

STATION LOCATION 

- - 
- - 
- - 
- - 
w -  

- - 
-. 
- - 
-. 
-. 
-. 
- - 
- - 
- 

RELINQUISHED BY S GNATURE): DATE /TIME: RECEIVED BY(S1GNATURE): RELINQUISHED BY (SIGNATUR~): DATE I TIME: RECEIVED BY(S1GNATURE): 

H ~ H ,  bL I/&$/, 1/7,q- I 
RELINQUISHED BY (SIGNATURE): DATE / TIME: RECE IVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(S1GNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED FOR LABORATORY BY DATE I TIME: REMARKS: 

(SIGNATURE): 

I I 
Order No 70440 (0693) 

f i e 6 4  ~ / $ > & , 3 7 ? 2  



CHAIN OF CUSTODY RECORD 

PROJECT NO.: I SITE NAME:  I 

CON- 
TAINERS 

STATION LOCATION I 
REMARKS 

I I I I I I 
RELINQUISHED BY (SIGNATURE): RECEIVED BY(S1GNATURE): ( RELINqulsHED BY (SIGNATURE): I DATE /TIME: I RECEIVED BY(S1GNATVRE): 

. ,',,'.$I , , , , 

L 

I 
RELINQUISHED BY (SIGNATURE): D A ~  E' I TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATVRE): 

t . - 
I I 

RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED FOR LABORATORY BY DATE I TIME: REMARKS: 
(SIGNATURE): 

I I t f / / /  %-37 3 7 T S  
rder No 70440 (0693) 



'ROJECT NO.: I SITE NAME: I 

iAMPLERS (SIGNATURE): NO. 
OF 

TIME I COMP I GRAB I STATION LOCATION I 

I I I I I I 
RELINQUISHED BY (SIGNATURE): I DATE / TIME: I RECEIVED BY(SffiNATURE): < 

I 1 1 1 1 1 - 1  - 1  I I I I 

RELINQUISHED BY (SIGNATURE): I DATE / TIME: I RECEIVED BY (SIGNATURE): I RELINQUISHED BY (SIGNATURE): I DATE 1 TIME: I RECEIVED BY(S1GNATURE): 

I I I I 
RELINQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED FOR LABORATORY BY DATE 1 TIME: REMARKS: 

(SIGNATURE): 
I I 4 / . / , v , v i  ,<. . cr: 

Order NO. 70440 (0693) 



CHAIN OF CUSTODY RECORD /;,m (1 I r" 
PROJECT NO.: SITE NAME: 

, ( j1.>.25/ jcL4j5 - 2' / / 6 

SAMPLERS (SIGNATURE): -. 
1 + w ,  CJ-. fq $y-- 

DATE TIME COMP GRAB 
NO. 

ST ATION LOCATION 

I '  , a h i ' , , ~  4' c.6 c ; ~  0.5 
L 

1 J 6 k 5 / h b  
L ,i 7 0 ./ 0 (2 5 l )  P: 1 

J /' l% { I><  -, 

NO. 
OF 

TAINERS 
REMARKS 

I I i 
1 r 1 

I I I I I I I 
RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 
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SITE 13 

GROUNDWATER DATA 

AND BACKGROUND SURFACE SOIL 



LEAD MODEL Version 0 . 9 9 d  

AIR CONCENTRATION: 0 . 1 0 0  ug ~b/m3 DEFAULT 
Indoor AIR Pb Conc: 3 0 . 0  percent of outdoor. 
Other AIR Parameters: ' 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
0 - 1  1 . 0  2 . 0  
1 - 2  2 . 0  3 . 0  
2 - 3  3 . 0  5 . 0  
3  - 4  4 . 0  5 . 0  
4 - 5  4 . 0  5 . 0  
5 - 6  4 . 0  7 . 0  
6 - 7  4 . 0  7 . 0  

DIET : DEFAULT 

DRINKING WATER Conc: 1 8 . 8 0  ug Pb/L 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant conc. 
Dust: constant conc. 

Soil (ug Pb/g) 
3 9 . 4  
3 9 . 4  
3 9 . 4  
3 9 . 4  
3 9 . 4  
3 9 . 4  
3 9 . 4  

House Dust (ug ~b/g) 
3 9 . 4  
3 9 . 4  
3 9 . 4  
3 9 . 4  
3 9 . 4  
3 9 . 4  
3 9 . 4  

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0 . 0 0  ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Conc: 2 . 5 0  ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
- - - - - -  

0 . 5 - 1 :  
1 - 2 :  
2 - 3 :  
3 - 4 :  
4 - 5 :  
5 - 6 :  
6 - 7 :  

Blood Level 
(ug/dL) 

- - - - - - - - - - -  

2 . 9  
3 . 5  
3 . 4  
3 . 2  
3 . 0  
2 . 9  
2 . 7  

Total Uptake 
(ug/day) 

- - - - - - - - - - - -  

5 . 3 4  
8 . 5 6  
9 . 1 5  
9 . 2 2  
8 . 9 8  
9 . 3 5  
9 . 7 2  

Diet Uptake Water Uptake 
YEAR (ug/day) (ug/day) 

Lung Abs . ( % )  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  

Soil+Dust Uptake 
(ug/day) 

- - - - - - - - - - - -  

Paint Uptake Air Uptake 
(ug/day) (ug/day) 





1 88 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

Cutoff : 18 .Be us/dL 
Geo Mean <GM) = : 
Intersect : 8 .58 : 

LElD 8.99d BLOOD LElD CONCENTRlTION <ug/dL) 
6 to 84 Months 



I 

LEAD 8.99d 

cutoff : 18 .e ug/d~ 
% Aboue : 8.58 
% Below: 99.42 
G. Mean: 3.1 

BLOOD LEBD CONCENTRATION <ug/dL> 
8 to 8 4  Months 



SITE 16 

GROUNDWATER DATA 

AND SURFACE SOIL DATA 



LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug ~b/m3 DEFAULT 
Indoor AIR Pb Conc: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
0 - 1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3 -4 4.0 5.0 
4-5 4.0 5.0 
5 - 6 4.0 7.0 
6 - 7 4.0 7.0 

DIET : DEFAULT 

DRINKING WATER Conc: 30.10 ug Pb/L 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant conc. 
Dust: constant conc. 

Soil (ug Pb/g) 
1030.0 
1030.0 
1030.0 
1030.0 
1030.0 
1030.0 
1030.0 

House ~ u s t  (ug Pb/g) 
1030.0 
1030.0 
1030.0 
1030.0 
1030.0 
1030.0 
1030.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug ~b/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Conc: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
- - - - - -  

0.5-1: 
1-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

Blood Level 
(ug/dL) 

- - - - - - - - - - -  

12.5 
14.9 
14.2 
13.8 
11.9 
10.4 
9.4 

Total Uptake 
(ug/day) 

- - - - - - - - - - - -  

24.13 
37.16 
39.07 
40.51 
34.75 
33.68 
33.31 

Diet Uptake Water Uptake 
YEAR (ug/day) (ug/day) 

Lung Abs. ( % )  
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Soil+Dust Uptake 
(ug/day) 

- - - - - - - - - - - -  

19.76 
29.71 
30.83 
31.94 
25.41 
23.52 
22.57 

Paint Uptake Air Uptake 
(ug/day) (ug/day) 





LEBD 8 . 9 9 d  

C u t o f f :  18.88 u g / d L  
G e o  M e a n  <GM) = 1 2 . 2  
I n t e r s e c t :  64.81 % 

BLOOD L E B D  CONCENTRBT I ON < u g / d L )  
8 t o  84 M o n t h s  



LEAD 

Cutoff : 1 0  .0 us/dL 
x Bbove : 64.01 
x Below: 35.99 
G . Mean : 12.2 

BLOOD LEBD CONCENTRBTION Cus/dL> 
0 to 84 Months 



SITE 17 

GROUNDWATER DATA 

AND SURFACE SOIL DATA 



LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug ~b/m3 DEFAULT 
Indoor AIR Pb Conc: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
0-1 1.0 2.0 
1-2 2.0 3.0 
2-3 3.0 5.0 
3 -4 4.0 5.0 
4-5 4.0 5.0 
5 - 6 4.0 7.0 
6-7 4.0 7.0 

DIET : DEFAULT 

DRINKING WATER Conc: 5.70 ug pb/L 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant conc. 
Dust: constant conc. 

Soil (ug Pb/g) 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Conc: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
- - - - - - 
0.5-1: 
1-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

Blood Level 
(ug/dL) 

- - - - - - - - - - -  

1.9 
1.9 
1.8 
1.7 
1.6 
1.5 
1.5 

Total Uptake 
(ug/day) 

- - - - - - - - - - - -  

3.41 
4.48 
4.92 
4.85 
4.74 
5.00 
5.34 

Lung Abs . ( % )  
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Soil+Dust Uptake 
(ug/day) 

Diet Uptake Water Uptake Paint Uptake Air Uptake 
YEAR (ug/day) (ug/day) (ug/day) (ug/day) 





LEBD 8.996 

1 2 3 4 5 

BLOOD LEBD CONCENTRBTION Cus/dL) 
8 t o  84 M o n t h s  



LEAD 8.99d 

cutoff : 1e .e U W ~ L  
x Above : B.BB 
x Below: 1ee.ee 
G. Mean: 1.7 

I I I I 

BLOOD LEAD CONCENTRATION <ug/dL> 
B to 84 Months 
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SECTION 1 

CPT CHARACTERIZATION 
WITH FUEL FLUORESCENCE (FFD) AND 

WATER SAMPLE COLLECTION 
Naval Weapons Station (NWS) Earle 

INTRODUCTION 

Applied Research Associates, Inc. (ARA), under contract to Brown & Root 

Environmental, conducted Piezo-Electric Cone Penetration and Fuel Fluorescence Detector Tests 

(P-CPT) in support of the geotechnical site investigation at the site of the Naval Weapons Station 

(NWS) Earle. The purpose of this field effort was to investigate the underlying soils to 

determine site stratigraphy, in support of the Brown & Root Environmental study. This report 

documents ARA's site investigation efforts, test techniques and analysis of the data for field work 

conducted from 9 October 1996 to 28 October 1996. Presented are the field testing methods, 

data analysis techniques, and plots of the data gathered. 

TEST LOCATIONS 

Thirty-nine cone penetration tests have been conducted as a part of the investigation as 

specified by the Brown & Root Environmental site representative. Thirty-one of these tests 

included the Fuel Fluorescence Detector (FFD) in addition to the standard P-CPT. The test 

identification, type of test, location, date, and depth of penetration are listed in Table 1.1. 

GROUND WATER SAMPLES 

Thirty-one ground water samples were collected at site 26 using the CPT truck. These 

samples were taken at three potential depth intervals. These intervals were 20,40, and 60 feet, 



but varied due to site specific conditions. All depths, and sample collection locations were under 

the direction of the Brown and Root site representative. The actual sample depths are listed in 

Table 1.2. The samples were handed over to the custody of the Brown & Root site 

representative. 

REPORT OUTLINE 

This report is organized into five sections and one Appendix. Section 2 discusses the P- 

CPT equipment and field procedures. Section 3 contains a discussion of techniques for 

estimating soil properties. A summary of typical data from the site is located in Section 4. 

Section 5 is the List of References. 

Plots of the CPT data are presented in Appendix A for all locations. Plots of CPT data 

include tip resistance (psi), sleeve friction (psi), friction ratio, pore pressure (psi), soil 

classification, and FFD Output (Vdc). 





Table 1.2 Summary of Water Samples Collected At Naval Weapons Station (NWS) Earle 



SECTION 2 

TESTING EQUIPMENT AND PROCEDURES 

INTRODUCTION 

The electric cone penetrometer test (CPT) was originally developed for use in soft soil. 

Over the years, cone and push system designs have evolved to the point where they can now be 

used in strong cemented soils and even soft rock. ARA's penetrometer consists of an 

instrumented probe that is forced into the ground using a hydraulic load frame mounted on a 

heavy truck with the weight of the truck providing the necessary reaction mass. The probe has a 

conical tip and a friction sleeve that independently measure vertical resistance beneath the tip as 

well as frictional resistance on the side of the probe as functions of depth. A schematic view of 

ARA's penetrometer probe is shown in Figure 2.1. A pressure transducer in the cone is used to 

measure the pore water pressure as the probe is pushed into the ground (P-CPT). The Fuel 

Fluorescence Detector, a separate module attached directly behind the cone, detects subsurface 

fuel and hydrocarbon contamination. See Figure 2.2 for a schematic view of the FFD. 

PIEZO-ELECTRIC CONE PENETROMETER TEST 

The cone penetrometer tests are conducted using the ARA penetrometer truck. The 

penetrometer equipment is mounted inside a van body attached to a ten-wheel truck chassis with 

a diesel engine. Ballast in the form of metal weights are added to the truck to achieve an overall 

push capability of 60,000 lbs. Penetration force is supplied by a pair of large hydraulic cylinders 

bolted to the truck frame. 

The penetrometer probe is of standard dimensions having a 1.75-inch diameter, 60° 

conical tip, and a 1.75-inch diameter by 5.27-inch long friction sleeve. The shoulder between the 

base of the tip and the porous filter is 0.08 inch long. A 1.85-inch diameter expander, located 

behind the top of the friction sleeve and shown in Figure 2.1, pushes the penetration hole open 



and reduces the frictional drag on the push tubes behind the probe. The penetrometer is normally 

advanced vertically into the soil at a constant rate of 48 inches/minute, although this rate must 

sometimes be reduced as hard layers are encountered. The electric cone penetrometer test is 

conducted in accordance with ASTM D3441 (Ref. 1). 

Inside the probe, two load cells independently measure the vertical resistance against the 

conical tip and the side friction along the sleeve. Each load cell is a cylinder of uniform cross 

section inside the probe which is instrumented with four strain gages in a full-bridge circuit. 

Forces are sensed by the load cells and the data are transmitted from the probe assembly via a 

cable running through the push tubes. The analog data are digitized, recorded, and plotted by 

computer in the penetrometer truck. A set of data is normally recorded each second, for a 

minimum resolution of about one data point every 0.8 inch of cone advance. The depth of 

penetration is measured using a linear displacement transducer mounted inside one of the push 

cylinders. 

Electronic data acquisition equipment for the cone penetrometer consists of a computer 

with a graphics monitor and a rack of eight signal conditioners. Analog signals are transmitted 

from the probe to the signal conditioners where the CPT data are amplified and filtered at 1 Hz. 

Once amplified, the analog signals are transmitxed to a high speed analog-to-digital converter . 

board, where the signals are digitized; usually at the rate of one sample per second for the 

penetration data. The digital data are then read into memory and written to the internal hard disk 

for future processing. Upon completion of the test the penetration data are plotted. The digital 

data are brought to ARA's New England Division in South Royalton, Vermont, for analysis and 

preparation of report plots. 



Saturation of the Piezo-Cone 

Penetration pore pressures are measured with a pressure transducer located behind the tip 

in the lower end of the probe. Water pressures in the soil are sensed through a 250 pin porous 

polyethylene filter that is 0.25-inch high and 0.202-inch thick. The pressure transducer is 

connected to the porous filter through a pressure port as shown in Figure 2.1. The pressure port 

and the filter are filled with a high viscosity silicone oil. 

For the pressure transducer to respond rapidly and correctly to changing pore pressures 

upon penetration, the filter and pressure port must be saturated with oil upon assembly of the 

probe. A vacuum pump is used to de-air the silicone oil before use and also to saturate the 

porous filters with oil. The probe is assembled with the pressure transducer facing upwards and 

the cavity above the pressure transducer is filled with de-aired oil. A previously saturated filter is 

then placed on a tip and oil is poured over the threads. When the cone tip is screwed into place, 

excess oil is ejected through the pressure port and filter, thereby forcing out any trapped air. 

The piezo cone was calibrated at the onset of the field investigation. Periodically, the 

cone was resaturated and fitted with a new tip and sleeve. This was done at the discretion of the 

field crew and site representative. The high viscosity of the silicone oil coupled with the small 

pore space in the filter prevents the loss of saturation as the cone is pushed through dry soils. 

Saturation of the cone can be verified with a calibration check at the completion of the 

penetration. Extensive field experience has proven the reliability of this technique. 

Field Calibrations 

Many factors can effectively change the calibration factors used to convert the raw 

instrument readouts, measured in volts, to units of force or pressure. As a quality control 

measure, as well as a check for instrument damage, the load cells and the pressure transducer are 

routinely calibrated in the field. Calibrations are completed with the probe ready to insert into 



the ground so that any factor affec~ng any component of the instrumentation system will be 

included and detected during the calibration. 

The tip and sleeve load cells are calibrated with the conical tip and friction sleeve in place 

on the probe. For each calibration, the probe is placed in the push frame and loaded onto a 

precision reference load cell. The reference load cell is periodically calibrated in ARA's 

laboratory against instruments traceable to NIST standards. To calibrate the pore pressure 

transducer, the saturated probe is inserted into a pressure chamber with air pressure supplied by 

the compressor on the truck. The reference transducer in the pressure chamber is also 

periodically calibrated against an NIST traceable instrument in ARA's laboratory. Additionally, 

the linear displacement transducer used to measure the depth of penetration, is periodically 

checked against a tape measure. All records of device and load cell calibrations are located at 

ARA's New England Division. 

Each instrument is calibrated using a specially developed computer code that displays the 

output from the reference device and the probe instrument in graphical form. During the 

calibration procedure, the operator checks for linearity and repeatability in the instrument output. 

At the completion of each calibration, this code computes the needed calibration factors using a 

linear regression algorithm. At a minimum, each probe instrument is calibrated at the beginning . 

of each day of field testing. Furthermore, the pressure transducer is recalibrated each time the 

porous filter is changed and the cone resaturated. Calibrations are also performed to verify the 

operation of any instrument if any damage is suspected. 

Penetration Data Format 

Data are presented as profiles of tip resistance and sleeve friction. A sample presentation 

of data is shown in Figure 2.3. Tip resistance is obtained by dividing the vertical force on the 

conical tip by the effective tip area (2.35 in2). The offset between the depth at the tip and the 

depth at the friction sleeve is corrected by shifting the sleeve friction profile downward so that it 

corresponds to the depth at the centroid of the tip. In addition to the resistance and sleeve 



friction, a friction ratio profile is presented for each location. This is simply the sleeve friction 

expressed as a percentage of the tip resistance. In uncemented soils the friction ratio can be used 

to determine soil type. 

The penetration pore pressure that is measured as the probe is advanced is also plotted in 

Figure 2.3. As shown in Figure 2.1, the piezo-cone probe senses the pore pressure immediately 

behind the tip. Currently, there is no accepted standard for the location of the sensing element. 

ARA chose to locate the sensing element behind the tip since the filter is protected from the 

direct thrust of the penetrometer and the measured pore pressure can be used to correct the tip 

resistance data (discussed in the next section) as recommended in Reference 2. The magnitude 

of the penetration pore pressure is a function of the soil compressibility and, most importantly, 

permeability. In freely draining soil layers, the measured pore pressures will be very close to the 

hydrostatic pressure computed from the elevation of the water table. When low permeability soil 

layers are encountered, excess pore pressures generated by the penetration process can not 

dissipate rapidly and this results in measured pore pressures which are significantly higher than 

the hydrostatic pressures. Whenever the penetrometer is stopped to add another section of push 

tube, or when a pore pressure dissipation test is run, the excess pore pressure may begin to 

dissipate. When the penetration is resumed, the pore pressure quickly rises to the level measured 

before the penetrometer was stopped. This process causes some of the spikes that appear in the 

penetration pore pressure data. 

Pore Pressure Correction of Tip Stress 

Cone penetrometers, by necessity, must have a joint between the tip and sleeve. Pore 

pressure acting behind the tip decreases the total tip resistance that would be measured if the 

penetrometer was without joints. The influence of pore pressure in these joints is compensated 

for by using the net area concept (Ref. 2). The corrected tip resistance is given by: 



where: q~ = corrected tip resistance (psi) 

q, = measured tip resistance (psi) 

u = penetration pore pressure measured behind the tip (psi) 

A, = net area behind the tip not subjected to the pore pressure (1.9 1 1 in') 

AT = projected area of the tip (2.35 in2). 

Hence, for the ARA cone design, the tip resistance is corrected as: 

q, = q, + u (.l87O) 

Laboratory calibrations have verified Equation 2.2 for ARA's piezo-cone design. 

A joint also exists behind the top of the sleeve (see Figure 2.1). However, since the 

sleeve is designed to have the same cross sectional area on both ends, the pore pressures acting 

on the sleeve cancel out. Laboratory tests have verified that the sleeve is subjected to equal end 

area effects. Thus, no correction for pore pressure is needed for the sleeve friction data. 

The net effect of applying the pore pressure correction is to increase the tip resistance. 

Generally, this correction is only significant when the measured tip resistance is very low. 

Numerical Editing of the Penetration Data 

Any time that the cone penetrometer is stopped or pulled back during a test, misleading 

data can result. For instance, when the probe is stopped to add the next push tube section, or 

when a pore pressure dissipation test is run, the excess pore pressures will dissipate towards the 

hydrostatic pore pressure. When the penetration is resumed, the pore pressure generally rises 

very quickly to the pressures experienced prior to the pause in the test. In addition, the probe is 

sometimes pulled back and cycled up and down at intervals in deep holes to reduce soil friction 

on the push tubes. This results in erroneous tip stress data when the cone is advanced in the 

previously penetrated hole. 



To eliminate this misleading data from the penetration profile, the data is numerically 

edited before it is plotted or used in further analysis. Each time the penetrometer stops or backs 

up, as apparent from the depth data, the penetration data is not plotted. Plotting of successive 

data is resumed only after the tip is fully re-engaged in the soil by one tip length (1.22 in) of new 

penetration. This algorithm also eliminates any data acquired at the ground surface before the tip 

has been completely inserted into the ground. The sleeve data is similarly treated and this results 

in the first data point not occurring at the ground surface, as cap be seen in the tip and sleeve 

profiles of Figure 2.3. These procedures ensure that all of the penetration data that is plotted and 

used for analysis was acquired with *e probe advancing fully into undisturbed soil. The second 

part of Figure 2.3 illustrates the resulting soil classification and soil properties for this 

exploration. 

Fuel Fluorescence Detector (FFD) 

The Fuel Fluorescence Detector (FFD) is a field screening system designed to detect 

subsurface fuel and hydrocarbon contamination. The FFD is specifically designed for use with 

direct cone penetrometer technology, for the detection of fluorescence emitted by hydrocarbons 

when excited by an ultra violet light source. The FFD can be optimized to detect specific 

contaminants, or scan a wide range of fuel products such as diesel, jet fuel, unleaded gasoline and 

other petroleum products. 

The FFD system consists of a down-hole module and an up-hole controller. The module 

can be attached directly to a CPT cone for simultaneous stratigraphy analysis and contaminant 

screening, or can be operated without the cone using an optional tip. The filter excitation light 

from a 254 nm ultraviolet light source is focused on the soil or groundwater at the surface of the 

probe through a sapphire window, and the resulting fluorescence is returned through a fiber optic 

conductor to the controller. Various optional filters narrow the spectrum of the light signal to 

isolate the fluorescence of the pollutants of interest. A photomultiplier tube and amplifier circuit 

convert the optical signal to a voltage (0-5 VDC) which is displayed on the front panel of the 

controller and recorded on a standard data acquisition system. Offset controls allow the operator 



to adjust for background fluorescence levels, and internal safety logic protects the optical sensor 

if exposed to direct sunlight. 

The FFD responds to total petroleum hydrocarbons (TPI-I) to as low as 100 ppm in sandy 

soils, as shown in Figure 2.4. This enables the delineation of subsurface hydrocarbon layers in 

real time. Multiple profiles across the site can be used to develop a three dimensional model of 

the plume. Figure 2.4 shows typical continuous output of fluorescence versus depth for the NWS 

Earle test site. 
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Figure 2.2 Schematic of ARA's Fuel Fluorescence Detector. 
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SECTION 3 

TECHNIQUES FOR ESTIMATING IN SITU SOIL PROPERTIES 

OVERVIEW 

Presented in this section is a detailed discussion of a typical Piezo-Electric Cone 

Penetrometer Test (P-CPT) methods for estimating in situ soil properties. All calculations were 

conducted using a soil density of 115 pcf above the water table and 62.6 pcf below the water 

table. 

LOCATION OF THE SITE WATER TABLE 

Generally, the static water table at a given site can be identified from the penetration pore 

pressures, which will be equal to the hydrostatic pore pressure in freely draining soil layers. 

When no such layers are present at a site, pore pressure dissipation tests can be performed to 

determine hydrostatic pressures at depth. In the case of the NWS Earle site, the depth of the 

ground water was obtained by the Brown & Root Environmental site representative. For the 

eight deep pushes in site 26, a perched water table is apparent. An upper ground water table 

(GWT) is present at approximately 10 ft bgs, with a lower GWT at 43.0 ft bgs, separated by a 

confining layer. The confining layer begins 23 to 28 ft bgs, depending on the test, and ranges in 

thickness of 5 to 10 feet. 

RELATIVE DENSITY 

Relative density determinations were made using an empirical relationship developed by 

Robertson and Campanella, 1988 (Ref. 2). An empirical fit to laboratory data is shown below 

and also in Figure 3.1 which presents the data set used to determine the empirical relationship. 

Rd = - 98 + 66 log,, 4, 

(G' jO.' 



wnere: Rd = relative density (Yo) 

q, = uncorrected tip resistance (psi) 

d,, = effective overburden stress (psi) 

Relative density results are contained in the ASCII data files provided to Brown & Root 

Environmental. 

SOIL CLASSIFICATION 

Plots of normalized tip resistance versus friction ratio and normalized tip resistance 

versus penetration pore pressure can be used to determine soil classification as a function of 

depth. Both methods of soil classification are based on empirical charts developed by Robertson. 

The soil classification is determined from the charts (see Figure 3.2) by using the normalized 

corrected tip stress in bars and pore pressure ratio, B, or normalized friction ratio of f,,. The pore 

pressure ratio is defined as: 

where: urn,= measured penetration pore pressure 

u = static pore pressure, determined from the water table elevation 

q, = corrected tip resistance 

6, = total overburden stress, 

and the normalized friction ratio is defined as: 

and the normalized tip resistance is defined as: 



The intersection point of the q, and B, or f, values normally falls in a classification zone. The 

classification zone number corresponds to a soil type as shown in the figure. At some depths, the 

CPT data will fall outside of the range of the classification chart. When this occurs, no data is 

plotted and a break is seen in the classification profile. Soil classifications for this work were 

determined using the friction ratio method in Equation 3.3. Close analysis of these charts 

indicates that as the classification numbers vary, so does the soil grain size. What is missing in 

these charts are mixed soils, such as sandy clays or clayey sands. This type of mixed soil 

represents special cases and may be rnisclassified as silts. 







SECTION 4 

DATA SUMMARY 

This section describes the analysis of two typical profiles at NWS Earle site. General 

explanations on how some conclusions are drawn using the data collected from the cone 

penetrometer are also presented. 

A typical shallow profile is shown in Figure 4.1. The upper 3.5 feet of this location are 

classified as gravely sands. This classification is a result of the high tip stress relative to sleeve 

friction. Spikes in the friction ratio indicate finer grained soils as seen from 3.5 feet to 4 feet bgs 

and 5 feet to 6 feet bgs. These layers classify as sand mixes, most likely containing some fine 

silts. A spike in penetration pore pressure at 3.5 feet bgs is also evidence of a fine grained soil 

lens. The soils become coarse once again from 6 ft to 8 ft bgs, followed by a sand layer that 

extends to the exploration termination depth of 14.5 feet. 

Continuing with Figure 4.1, the Fuel Fluorescence Detector encountered a contaminated 

layer at 8.5 ft bgs that extended to approximately 10.5 ft bgs. This contamination is floating on 

the water table which is at 10.4 ft bgs at this test location. The fact that the FFD shows a "sharp" 

spike indicates the rise in voltage is actually caused by the presence of a local contaminant. The 

spike also shows that there is negligible "smearing" on the window of the FFD. 

A deep profile, as shown in Figure 2.3, shows a confining layer at approximately 25 feet. 

Typically, a higher friction ratio indicates a type of clay or fine silts. Another sign of a confining 

layer is the observation of the a substantial rise in pore pressure at this strata. This high pressure 

is caused by the claylsilts preventing ground water from dissipating quick enough as the cone 

penetrometer is pushed. A sand mix is present below the confining layer and is apparent 

throughout most of the remaining profile. 



ground water table of approximately 10 feet was given for this area. Once the probe passed 

through the confining layer, pore pressure dropped. Soil dilation below 43 feet resulted in 

negative pore pressure readings. Saturated sand, with the presence of fine grains, will cause this 

characteristic of dilation as the cone penetrometer advances downward. This dilation effect itself 

is an indicator that water is present. When probe advancement was stopped, the stable pore 

pressure calculated to a GWT of 43 feet bgs, not 10 feet. This indicates the presence of a 

perched water table laying on the surface of the confining layer. 
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APPENDIX F.a 

DEDICATED LOW n o w  PUMP CONTAMINANT FREE CERTIFICATION 



Contaminant Free Certification 

-- Batch Number: 6EO 42093D1, 
r 1 

ab Code: GA 
t 



Contaminant Free Certification 

Batch Number: G E O  2 9 0 1 4 2  
Lab Code: GA i 

GEOGUARD Dadlami To around m r  Tdndogy 

' 
Contaminant Free Certification 

G E O  2 9 0 1 4 2  
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MATERIAL SPECWICATIONS 



5600 SERIES BLADDER PUMPS 

Available in a wide range of sizes and capacities to 
meet virtually any pumping situation, GEOGUARD 
5600 Series Bladder Pumps meet all EPA require- 
ments for representative ground water monitoring in 
both portable and dedicated situations. 

The smallest diameter pump will fit a 1.5 inch, or 
restricted, well casing. All models can be lengthened 
for improved flow rate and longer periods of low, 
continuous flow. 

Available in pump diameters for 1.5" (38.1 rnm) 
and larger wells. 

Pumping rates up to 2.5 gpm (9.5 Ipm) Q 25 ft. 
(7.62 m) in a 2" (51 mm) well ... large air and 
water porting enables faster pumpffill cycles; 
larger bladder than conventional bladder 
pumps permits more volume pumped per cycle. 

EPA recommended materials including Type 
31 6 Stainless Steel and Teflona, PVC and 
TeflorP, or all TeflorP. 

Large water discharge porting (.375 inch) 
reduces pressure yadients between the 
bladder and discharge tubing, lessening the 
potential for orifice outgassing that can com- 
promise dissolved gas and VOC samples. 

Factory sealed, field replaceable, Teflon' 
bladder cartridges slip into place, without tools 
or clamps. Lifetime guarantee on all dedicated 
components. 

Withstands dry pumping. 

Threaded pump intakes permit the use of 
intake drop tube extensions, booster pump 
applications, and other unique configurations. 

Type 316 Stainless Steel, .010 inch intake 
screens help protect bladders from sand. 

Contaminant-free ceiiffication - all pumps are 
cleaned, lab tested snd individiially sealed ii; 
polyethylene bags. 

For applications assistance call 1-800-645-7654. 



Perforrn.ulce Curve 

40" Bladder Pump 

Lift Fat 

Note: Performance of pneumatic pumps varies nith 
liff submergcna. and c o ~ ~ e d  air so=. 

The above data is based on 30 feet of submu- 
p a  using GEOGUARD Modet 5001 Con- 
uokr and Model 5401 Compressor delivering 
100 psi.  a! 2.55 CFM 



57000 SERIES BLADDER PUMPS 

FLOW PERFORMANCE CURVES 

s Notes: 

DESIGN SPECIFICATIONS 

Flow 4 

(gPm) 

2 

1 
571 WM 
m M  

0 mXi3~& 
25 50 75 106 125 150 175 200 572OOM 

Lift (fw 

- - 1 MODEL I MATERIAL O.D. (inJtnrn.) / L (inJan.) I WEIGHT (IbsJkg.) 1 CAPACITY (galJL) / 

1. Flow based on air operating pressure of 125 psi, air 
displacement rate of 3.5 sdm, and 15 feet of 
submergence. 

2. Pumps utilize thermally bonded twin tubing having an 
air tube of 114" I.D. and a water discharge tube of 
1 E '  ID. 

3. Flow at any depth based on specific tubing length 
and free discharge to atmosphere. 

ENGINEERING SPECIFICATIONS 

*57000Ml S.S.meflon i 1.66142 
57100MI S.S.meflon i 1.66142 
*57200~1 PVUTef lon / 1.90148 
57300MI P V W e f l o n  I 1.90148 

Pump Models 57000M/57100M shall have an 
O.D. of 1.66 inches (42 mm), with Models 
57200Ml57300M having an O.D. of 1.90 inches 
(48 mm), to permit use in 2' (51 mm) or larger 
wells. 

The pump shall be a positive displacement 
bladder squeeze pump, whereby the drive air 
does not contact the sample. 

'Mode(?. 57000M and 57200M amlable for use with 318' I.D. water distharge tukng. Row will be 
slightty less man stmm on curve. Specify as Model 57000 or 57200. 

MI12 1 4.612.09 i 0.1410.55 

The pump shall permit water to enter the interior 
of the bladder through a bottom check valve and 
air to enter the annulus between the pump body 
and bladder through an upper air inleffoutlet. 

801204 
U112 

The pump shall not fill by suction assist or place 
a negative pressure on the sample. 

8.413.81 0.29/1.1 
3.611.64 1 0.1410.55 

The pump shall have a minimum ln' water 
discharge port, withcut :sstt%tions, to eliminate 
dissolved gzs loss due to orifice effects during 
sampling. 

801204 i 6.312.86 0.29/1.1 

Models 570WM7100M shall be constructed 

from electropolished, Type 316 Stainless Steel 
and Teflov Models 57200ME7300M shall be 
constructed from NSF rated PVC and Teflon. 

7. All internal pump components shall be of Teflon. 

8. The pump shall employ a field replaceable, 
Teflon, factory sealed and tested bladder 
cartridge, to be installed without tools. 

9. The pump shall withstand continuous operation 
at 200 psi (1 4 bars) without modification. 

10. The pump shall be capable of lifting from 450 
feet (1 35 m) without modification. 

11. The pump shall be capable of dry pumping 
without damage. 

12. The pump shall be equipped with a threaded 
intake to pefi i t  the use of a drcp t u b  exten- 
sion, booster pumps, and factory equipped, 
Type 316 Stainless Steel, .010" intake screen. 

GEAaGUARD 
0.dulm To Gmna - T r + m o p y  
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DEDICATED WELLHEAD CLOSURE 

Wellhead closures provide a necessary and convenient 8 All necessary fittings installed. The fittings that mount 
means of termmating dedicated tubing to the wellhead, on the wellhead closure are included with the 
supporting the pump, and housing the air water fittings. downwell component selection for each well (bladder 

pump, purge pump, packer, etc.). 
All GEOGUARD Wellhead Closures Feature: 

Three Standard Closure Styles Are Available: 
8 Tough Type I PVC construction with stainless steel 

hardware. 1. Bell Cap, lockable and non-lockable. 

a .875 - inch water level access port. 2. Flat Cap, non-lockable. 

a 36 - inch water discharge tube extension (stores in 3. Indented, non-lockable. 
the water level access port). 

Bell Cap with 
Lockable Cover 
The bell cap is recommended for use on free 
standing wells (above grade, without protective 
casing) where it is desirable to secure the well 
with a locking cover. 

For application assistance call 1-800-645-7654. 



Indented, 
Non-lockable 

lndented closures are available for wells up 
to 6 inches. They are recommended for 
wells within vaults or protective casing 
where there is inadequate clearence for 
tube fittings between the top of the well 
casing and the lid of the protective casing. 

I MODEL# 1 WELL 1 STYLE I A 1 6 / 

- - -- 

FI'ITING MOUNTING 
SURFACE 7 

$ 

9 

APPLICATION TIP: 
Well Design Considerations For Dedicated Sampling Systems 

The trend towards dedicated ground water sampling 
equipment is increasing. Many facilities, recogniziq the 
technical and practical benefits, are specrfylng dedicated 
bladder squeeze pumps prior to the installation of the 
monitoring wells. GEOGUARD dedicated systems are 
designed to retrofit to existing monitoring wells, however, 
if the wells have not been drilled a satisfactory installation 
will result if the following is addressed during well design. 

5830 
5830 
5329 
5329 
5329 

If protective casings will be installed, specify that 
the well riser is centered within the protective 
casing. This will provide adequate diametral 
clearance for the dedicated wellhead closure body. 

0 Specify a steel protective casing that has a 
lockable cap that will provide at least three inches 
of clearance within the cap, above the protective 
casing. This will allow the dedicated wellhead 
closure body to be installed on the well riser such 
that the air and water fittings protrude above the 
casing for easy access. 

SIZE 
2' 
3' 
4' 
5" 
6' 

S p e w  a minimum inside diameter of four inches 
for the steel protective casing. This will allow room 
for a dedicated wellhead closure body of sufficient 
size to permit the convenient use of packers, 
auxiliary purge pumps or other devices that will 
speed the purge/sample activity. If a square 
protective casing is used, spec* one that will 
accept a four-inch diameter wellhead closure body. 

0 Dedicated wellhead closures for subgrade wellhead 
terminations, well installed on flood plains or wells 
producing explosive or noxious gases, must be 
specially configured to prevent damage to the well 
or exposure of hazards to field personnel. These 
problems should be addressed during inibal design 
rather than having costly re-configuration of the 
wellhead after installation. If your sampling pro- 
gram involves these or other special consider- 
ations. call 1-800-6457654 for assistance. 

536 ORIENT STREET P.O. BOX 149 MEDINA, NEW YORK 14103-0149 1-800-645-7654 

2.25 
2.25 
3.50 

Indented 1 1.75 
Indented 
Indented 

2.75 
3.50 

Indented 3.50 1 3.38 
Indented 1 3.50 1 3.25 



-4 FULLY PNEUMATIC AUTOMATIC PUMP CYCLE CONTROLLER 1- 
I 1 

ENGINEERING SPECIFICATIONS 

The Model 5940 Controller shall be housed in a 
gasketed case with a continuous hinged top. 

The controller shall be fully pneumatic, powered 
only by compressed air. 

The controller shall be equipped with a flow rate 
control capable of reducing the pump flow to less 
than 100 ml/min. throughout the entire lift range. 

The controller shall incorporate a panel mounted, 
liquid dampened pressure gauge. 

The controller shall incorporate seperate fill and 
discharge timers that are independently adjustable. 

The controller shall be capable of operating either 
one or two pumps. Two pump operation shall be 
accomplished by alternately pressurizing and 
venting each pump independently, from the 
controller panel, without the use of a manifold. 

7. The controller shall be supplied with: 25 feet of 318" 
I.D., reinforced, industrial air hose with quick- 
connect MClngs for use between the compressed air 
source and controller; and 10 feet of identical air 
hose with quick exhaust valve and quick-connect 
Mngs for u.se between controller and pump tubing. 

8. The controller shall be capable of cycling up to 200 
psi (1 4 bars) without modification. 

9. The controller shall be equipped with a pressure 
relief valve to serve as over pressure protection. 

10. The controller shall be equipped with a mechanical 
manual override that bypasses the timers and 
provides for manual cycling of the compressed air. 

- - 

11. The controller shall be equipped with a detachable 
external water trap/air filter. 

536 ORIENT STREET P.O. BOX 149 MEDINA, NEW YORK 14103 1-800-645-7654 



WATER ANALYZER 

DESIGN SPECIFICATIONS 

Model 51 500 1 pH I ORP I ConductivitylTDS I DO I Temperature 

Range: 11 -13P~  1*500  1 10-99,990 @5-49,900 ppm 0-5Oppm 0-50°C 
(4 Ranges) / Dl 20% Sat. / 32-1 22.F 
0. I % of range 

flow-Through Cell Specifications 

OperatingTemperature: 
StorageTemperature: 
Probe Dimensions: 
Meter Dimensions: 
Weight: 

0-50°C (non-condensing atmosphere) 
0-55°C (non-condensing atmoshpere) 
12'L x 1.5" OD (30.5L x 3.8 OD cm) 
7.57 x 4.15"W x 1.5"D (1 9L x 1 0.5W x 3.8D cm) 
From 1 to 10 Ibs (0.5 to 5 Kg, depending on cable length) 

-- 

536 ORIENT STREET P.O. BOX 149 MEDiNA, NEW YORK 14103 1-800-645-7654 

(1) Accuracy is 296 within 5°C af calibration temperature; 5% from 0-50% 

Purge Capacity 

Up to 2 gpm (Normal Mode) 
2 - 10 gpm (Wrth Flow Diverter) 

Volume 

240 ml 

Dimensions 

18'x14'x8" 

Weight 

13 Ibs. 



SUER 
W a t - r  Sam- 

WARRANTY 
Each GEOGUARD, Inc. ground water sampling product is warranted by GEOGUARD, Inc. to be 
free from defects in material and workmanship according to the following schedule. 

Well dedicated Components (including Two-Stage Pumps. Bladder Pumps. Purge Pumps, 
Intake Screens, Packers. Tubing, well Closures and associated fittings) will hold an unconditional 
lifetime warranty. 

Portable Components will be unconditionally warranted for period of one year from the date of 
shipment. 

This warranty is the sole and exclusive warranty as regards to the product sold to you by 
GEOGUARD, Inc. and there are no other warranties, expressed or implied; GEOGUARD, Inc. 
specifically disclaiming any such warranty. No representative or agent of GEOGUARD, Inc. 
except a corporate officer, is authorized to modify, enlarge or extend the above warranty and only 
a written instrument signed by a corporate officer specifically shall be effective to modify, enlarge 
or extend the same. 

The goods are sold and accepted with the understanding and agreement that GEOGUARD, Inc.'s 
liability is limited to the price of the unit sold. 

For repair assistance, call the GEOGUARD product service center at 1-800-645-7654. 

GEoGUARD 
nullrrud TO 0- Illllr Tcdwwem 

536 ORIENT STREEl P.O. BOX I49 MEDINA. NEW YORK 14103 (716) 7985597 FAX: (716) 796-0147 
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NAVAL FACILITIES ENGINEERING SERVICE CENTER 
Port Hueneme, California 93043-4370 

Site Specific Report 
SSR-2187-ENV 

SITE CHARACTERIZATION AND ANALYSIS 
PENETROMETER SYSTEM 

SlTE CHARACTERIZATION 
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COLTS NECK, NEW JERSEY 

SlTE 16IF 

by 

Jed Costanza 
Doug Zillmer 

May 1996 

Approved for public release; distribution unlimited. 



SCAPS FPJAL REPORT 

- .  . -  

Naval Weapons Station Earle 

EXECUTIVE SUMMARY 

An investigation was conducted from 16 October to 4 November 1995 at Naval Weapons Station 
Earle, Colts Neck, New Jersey, Site 16lF. Twenty Nine SCAPS pushes were completed and 
three soil samples were collected for analysis. 

The near surface geology, as interpreted through soil boring logs and the SCAPS investigation 
data consists of sand and sand to silty sand. 

The majority of the Polynuclear Aromatic Hydrocarbon (PAH) contamination is centered around 
monitoring well MW- 16-4. PAH contamination is located in areas of silty sand between 8 and 
12 feet below ground surface. The analysis of the collected soil samples confirm these findings. 
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This report_doc_uments the Site Characterization and Analysis Penetrometer System (SCAP!3) 
investigation of Site 16lF at Naval Weapons Station Earle, Colts Neck, New Jersey. The 
investigation consisted of pushing a penetrometer probe (known as a "push") into the subsurface 
at locations in and around~he site to determine soil lithology, and the vertical and lateral extent 
of hydrocarbon contamination. The investigation was conducted from 16 October to 4 
November 1995. Twenty nine SCAPS pushes were completed and three soil samples were 
collected for analysis. 

1. INTRODUCTION 

1.1 Objectives 
The objective of the SCAPS investigation was to define the extent of polynuclear aromatic 
hydrocarbon (PAH) contamination in the area of Site 16/F. 

1.2 Site Location 
Naval Weapons Station (NWS) Earle is located in east-central Monmouth County between the 
town of Freehold and Atlantic shore. Site 16lF is located in the north-central portion of NWS 
Earle as shown in the location key of Figure 1. (NEESA, 1983) 

1.3 Site History 
Site 16 (Fuel Line Connecting Buildings C-20 and C-50), was identified during the completion 
of the Initial Assessment Study in 1983. Site F (C-50 Roundhouse Area), was identified during 
an analysis performed for the Environmental Protection Agency by the Environmental 
Photographic Interpretation Center (EPIC), at the Environmental Monitoring Systems 
Laboratory, Las Vegas, Nevada. The two sites are referred to as Site 16/F because Site 16 is 
located within EPIC Site F. Site 16/F, as shown in Figure 1, is the entire 8-acre railroad 
maintenance yard that has been active since the late 1940s. 

Site 16 is located northwest of Building C-19, a forklift maintenance facility. This site is the 
result of leakage from an underground fuel line that was used to transport diesel fuel from 
underground storage tanks located next to Building C-20 to a dispensing station located 
approximately 100 feet northhorthwest of Building (2-50. The leak in the fuel transfer line was 
discovered in 1977 when soil residue was found in locomotive fuel tanks. Use of the fuel line 
was discontinued after subsequent excavation activities confirmed the leak. Part or all of the 
diesel transfer line is still in place. The underground storage tanks originally located adjacent to 
Building C-20 were removed. 

EPIC Site F includes two former diesel tank areas around Building C-50, ap oil water separator 
and a leach field east of Building (2-50, a solvent leach field northwest of Building C-50, and a 
locomotive wash area north of Building C-19. Building C-50 is known as the Roundhouse and is 
used for the maintenance and repair of locomotives and rail cars. Investigations at these areas 
have been concerned with petroleum hydrocarbon and solvent contamination of soil, 
groundwater, surface water, and sediment. 



+ + + .t 

+ + - 
+ + + +  

- + + -  
+ + + +  

+ + + - +  
+ + + + 

+ + + - +  
+ + + + ,  

+ + + - + 

+ + + + + +  + + 1  
+ + + -  

+ + + + + +  
. + + + - + +  
+ + + + + + .  - + + + - 

+ + + +  
+ + + ,  

+ + +  
+ + + -  + + + +  

L + + + + +  + + +  
+ + + -  + + + + + + + + ,  

+ + + + + + + + + ,  

+ + - + + + + + + + + +  
b + +  

+ + +  
+ + + +  

+ + + ,  
+ + + +  

+ + + + +  
+ + + +  

+ + + +  
+ + + + +  

. + + + +  

+ + + +  
A + 4. 

Service Road 

Previously Identified 

- Roilroad Trock 

------ Area Boundry 

Symbol Key 

Source Aer~ol Photoaraoh, 1981 

- -- - - .- - -  

Figure 1 - Site 16/F Location 
SC-APS Investigation . - -  

Naval Weapons Station ~ a r l e  
Earle, New Jersey 



SCAPS FINAL REPORT Naval Weapons Station Earle 

In 1992 b e  soil borings were completed-in the _area.mrthwest of Building-C- 19 in the .reported 
location of the underground fuel line leak. One soil sample was collected from each soil boring 
at approximately 8 feet below ground surface. This sample location is below the depth of the 
fuel pipeline and above the depth of groundwater. All soil samples contained elevated levels of 
TPH ranging from 4,700 mglkg to 22.000 mg/kg. Low levels of semivolatile compounds were 
also detected. A geophysical survey of the area during the 1992 investigation indicated a number 
of buried lines at the site. however the exact location of the leaking fuel line was not determined. 

In 1995 a soil gas survey was completed across Site 16F. A total of 96 soil gas samples were 
collected and analyzed for benzene. toluene, ethylbenzene, and xylenes (BTEX), 
trichloroethylene (TCE), and tetrachloroethene (PCE). Twenty soil borings and six monitoring 
wells were installed based on the results of the soil gas survey. Petroleum in the free phase was 
found in monitoring wells MW16-04 and MW16-05 during gauging activities. An analysis the 
free phase petroleum found that it is consistent with weathered No.2 diesel fuel. 

1.4 Site Geology 
The near surface geology, as determined by the SCAPS investigation data consists primarily of 
sand, silty sand, and secondarily of silty clay. 

NWS Earle lies in the Atlantic Coastal Plain which was formed over the last 170-200 million 
years as a result of depositional and erosional unconsolidated layers of sands, clays, and marls on 
a gently southeastward dipping bedrock surface which is 1300 to 6000 feet below the ground 
surface. (NEESA, 1983) 

The near surface geology of Site 16/F is known as the Vincentown Formation. The Vincentown 
Formation is a fossiliferous quartz sand, up to 130 feet thick, that contains some coarse grained 
glauconite and some clay. An upper member is a lime sand with abundant fossil fragments. 
(NEESA, 1983) 

The Vincentown Formation is an important source of water for low-yield home wells, with an 
average range of 10 to 50 gallons per minute. A substantial portion of the northern part of NWS 
Earle lies within the outcrop area and hence is a recharge zone. Groundwater flow is generally to 
the east toward the Atlantic Coast. (NEESA, 1983) 

1.5 Investigation Procedure 
The investigation began by pushing holes near the monitoring well MW- 16-05 which was 
reported to have several inches of fiee product. The investigation then proceeded to the east in 
an attempt to further define the extent of PAH contamination. Appendix A contains the methods 
used during the investigation. 
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2.1 Interpreting Laser Induced Fluorescence Data 
SCAPS is a field screening technique that detects petroleum hydrocarbons using the technique of 
laser induced fluorescence (LIF). SCAPS measures the presence of petroleum hydrocarbons by 
detecting polynuclear aromatic hydrocarbons (PAHs). PAHs are virtually found in all petroleum 
fuel mixtures. The PAHs fluorescence under ultra violet excitation, so that the amount of 

- fluorescence is related to the amount of PAHs. A detailed system description is included in 
Appendix B. 

The sensitivity of SCAPS varies with the portion of PAHs in the petroleum fuel. The present 
SCAPS system is most sensitive to PAHs with three or more rings like those found in heavy 
fuels such as diesel fuel i d  heating oils. The system has a reduced sensitivity to lighter fuels 
such as avgas, JP-5, and JP-4 which contain a smaller portion of three or more ringed PAHs. 

The Laser Induced Fluorescence (LIF) system is quantitative in a known soil matrix with a 
known contaminant. However, when operated in the field the LIF system is semi-quantitative 
due to typical variations in the local soil matrix and contaminant type. 

SCAPS results are intended to be used to gain a better understanding of contaminant distribution 
while reducing the number of investigation iterations at a site. Experience has shown that the 
measured fluorescence intensity is a good gross indicator of the location and amount of 
petroleum at a site, and that the SCAPS measurements are most effective when used in 
conjunction with a reduced number of soil samples that provide a quantitative measurement of 
the amount of contamination. The SCAPS results are not intended to define the extent of 
contamination for regulatory purposes. 

Interpretation of the LIF response is completed by performing statistical analysis of the data 
collected to determine the Fluorescence Threshold (FT). The statistical analysis is included in 
Appendix C. A responding fluorescent intensity below the FT represents the normal population 
of responses that is expected from a complex soil system. A responding fluorescent intensity 
above the FT represents a different population of responses that can be shown to represent 
petroleum hydrocarbon contamination. This is shown during each investigation by collecting 
soil samples from ten percent of the push locations and sending the samples to contracted 
laboratories for total petroleum hydrocarbon analysis. 

2.2 Interpolation of Laser Induced Fluorescence Data 
The Groundwater Modeling System version 1.2 is used to interpolate the LIF responses to give a 
visual summary of SCAPS results. Interpolations are performed by bounding all data by a grid. 
The distance between each grid node is selected to represent the average distance between push 
locations. The interpolation is made by using the Inverse Distance Weighted method which uses 
Gradient Hyperplane Nodal Functions to determine a scalar value at the nearest grid node. 
Appendix C, section 3 contains all assumptions used to generate the interpolation. 
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This interpolation is then combined with SCAPS soil data to create a stratigraphic cross section 
showing LIF results and the associated soil type. This visual aid is intended to be used to help 
guide in the selection of future sample locations, in the determination of monitoring well screen 
locations, and in the design of remediation systems. 

2.3 LIF System Output 
A push profile is generated after the LIF system collects the data. All the profiles are included in - 
Appendix D. A profile consists of five columns of information. The first three columns are cone 
penetrometer data that is discussed in section 2.4. The last two columns of information are LIF 
system results. The first of the last two columns represents the Peak Wavelength in nanometers 
of the responding signal. This is used in real time to indicate: 

consistency with previous results 
consistency of the response with depth 
consistency with known contaminant responses from previous investigations 

The second of the last two columns represents the peak Raw Fluorescent intensity of the 
responding signal. This is used in real time to indicate: 

the magnitude of the responding signal with respect to previous signals 
the depth and thickness of the positive response 

Responses at or near the ground surface are considered false positives since they could represent 
plant materials. 

2.4 Cone Penetrometer Data 
As mentioned in the previous section, the push profile consists of six columns of information. 
The first three columns are cone penetrometer data results. The first of the three columns 
represents the cone pressure in tons per square foot (tsf). The cone pressure measurement, q,, is 
recorded with a Wheatstone bridge strain gauge in terms of the voltage and converted to bearing 
pressure expressed as tons per square foot (tsf). Results may be used in geotechnical design or 
along with sleeve friction to determine soil classification. The cone resistance is a measure of 
the grain-to-grain skeleton strength for sands and silts. Further advancement of the probe is 
stopped if this measurement exceeds 1000 tsf at any time during the push. 

The second of the first three columns represents the sleeve fiction in tons per square foot (tsf). 
The sleeve friction resistance, f,, is the resistance of the soil as it slides past the friction sleeve. 
Further advancement of the probe is stopped if this measurement exceeds 8 tsf at any time during 
the push. 
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The third column represents the soil type as a number between 1 and 12. This is determined 
from the ratio of cone pressure and sleeve friction. Appendix E contains the chart used to 
convert the soil type number to a descriptive classification. 

Techniques for using the soil strength measurements (cone pressure and sleeve friction) made 
with the cone penetrometer to determine soil type have been well-documented (Olsen and Farr, 
1986). The classification scheme used by the SCAPS was devised by Robertson and Carnpanella 
(1 989) to identify the types of soils encountered by cone penetrometer probes. For a detailed 
description of the output interpretation see Roberston and Carnpanella (1 989), "Guidelines for 
Geotechnical Design Using the Cone Penetrometer Test and CPT with Pore Pressure 
Measurement." Hogentogler & Co., Inc., Columbia, MD. 

SCAPS standard electrical cone penetrometer instrumentation consists of strain gauges 
measuring cone pressure and sleeve friction in accordance with American Society of Testing and 
Materials (ASTM) Standard D3441. The probe does not fully conform to ASTM standard 
because the diameter changes less than one foot above the friction sleeve. 

3. RESULTS 

Figure 2 shows the locations of SCAPS pushes completed at Site 16R. Figure 3 provides a 
visual representation of the Site 16/F fluorescent intensity results at approximately 10 feet below 
ground surface. The areas of highest fluorescent intensity are indicated by the colors red and 
green. The raw SCAPS results along with the confirmation sample results are in Appendix F. 

Figure 3 shows that the majority of the PAH contamination was found to be centered around 
monitoring well MW- 16-4. The soil samples that were collected from push holes EARL 162 1 
and EARL 1629 and analyzed for Total Recoverable Petroleum Hydrocarbons (TRPH EPA 
Method 9073) confirms this interpolation. The soil sample collected from push hole EARL 1627 
confirms that there is PAH contamination just north of Building C-50. 

Figure 4 is a stratigraphic cross section of Site 16R looking north along line A-A as shown in 
Figure 3. Figure 5 is a cross-section of Site 16/F looking east along line B-B as shown in Figure 
3. The contour data in both figures show that the highest fluorescent intensity results were from 
areas of silty sand. This indicates that PAH contamination is associated with this soil type. 

In Figure 4, the majority of PAH contamination is associated with push EARL 16 13 between the 
depths of 7.15 and 1 1.54 feet below ground surface. Two other areas of PAH contamination are 
associated with pushes EARL 1621 (between 3.66 and 8.27 feet below ground surface) and 
EARL1 627 (between 9.90 and 10.40 feet below ground surface). Soil samples collected from 
these areas confirm the SCAPS findings. The contour lines between EARL 162 1 and EARL 1627 
show a potential distribution of PAH contamination. 
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Figure 4 - SCAPS Results 
Cross-Section looking north along line A-A as shown in Figure 3 
Contour data is the interpolation of fluorescent intensity results. 
Red lines indicate highest fluorescent intensity followed by yellow, green, and blue lines. 
Blue lines represent the fluorescent intensity of 3000 counts. 
Vertical bars indicate soil types as interpreted from cone penetrometer data. 

TPH by 
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In Figure 5 ,  the majority of the PAH contamination is associded with push EARL 161 3-between 
the depths of 7.15 and 1 1.54 feet below ground surface. The PAH contamination is then 
distributed to the north in the silty sand in pushes EARL1614 (between 8.77 and 11.66 feet 
below ground surface) and EARL 16 15 (between 9.3 8 and 1 1.54 feet below ground surface) 



ND for TPH by 9073 

Figure 5 - SCAPS Results 
Cross-Section loolung west along line B-B as shown in Figure 3 
Contour data is the interpolation of fluorescent intensity results. 
Red lines indicate hghest fluorescent intensity followed by yellow, green, and'blue lines. 
Blue lines represent the fluorescent intensity of 3000 counts. 
Vertical bars indicate soil types as interpreted from cone penetrometer data. 
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No permits were required to complete or abandon push holes. 

A.2 Push Hole Clearance. 

Ground Penetrating Radar (GSSI Sir System 2) and a magnetic induction pipeiine locator 
were used to check each push location for the presence of buried objects or utilities.. The 
hole clearance records are included at the end of this Appendix. 

A 3  Surveying. 

Push locations were determined by triangulation of bearings from monitoring well MW- 
16-5, the fire hydrant next to Building C-15, and a temporary bench mark. The surveying 
records are included at the end of this Appendix. 

A.4 Grouting. 

A grout tube is attached to the tip of the SCAPS probe. Following the data collection 
activities for each push, the attached grout pump is used to force grout to fill the hole as 
the probe is withdrawn. The grouting process consists of initially pumping 
approximately one gallon of water down the grout tube to force a sacrificial tip off the 
end of the SCAPS probe. Once the tip is removed a grout mixture of 15 lbs of Portland 
Cement, 1 Ib Bentonite and 4 gallons of water per 10 feet of push hole is pumped at a rate 
equal to the SCAPS probe withdrawal rate. A constant pressure is maintained on the 
grout tube as the probe is withdrawn. Grout flow is monitored to identify any blockage 
of the tubing. 

A S  Decontamination. 

All sampling and data collection devices coming in contact with potentially contaminated 
materials were decontaminated in accordance with ASTM 5088, Practice for 
Decontamination of Field Equipment Used at Non-radioactive Waste Sites. 

Upon completion of push operations for penetration and fluoroscopic tests, the push rod 
and probe are cleaned as they are withdrawn using pressurized hot water. The hot water 
(140 degree Fahrenheit) is flushed through a cleaning collar at 150 psi (connected to a hot 
water storage system which contains all wash fluids) located beneath the truck. 
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A.6 Investigative Derived Waste. 

All decontamination water was collected into a 55-gallon drum for analysis and proper 
disposal. Three 55-gallon drums of Investigative derived waste (IDW) water were 
generated during the investigation. The drums were left on a pallet. Northern Division, 
Naval Facilities Engineering Command has the responsibility for the analysis and 
disposal of the three IDW drums. 

IDW was generated during operation of the CPT system. Types of waste produced 
include: 1) wash water from rod decontamination operations, 2) solidified grout. and 3) 
wash water fiom grouting equipment cleanup. IDW was placed in 55-gallon drums, 
labeled, and stored on pallets at the site. 

The decontamination wastewater was expected to contain traces of petroleum 
hydrocarbons and suspended solids. Although the wash water is not expected to meet 
hazardous classification as defined in RCRA, the material was containerized, labeled, and 

- - 

stored at the SCAPS staging area. 

The solidified grout consists of hydrated cement with a small amount of non-hazardous 
admixture (bentonite and Sikament). Grouting cleanup wash water consists of potable 
water with small amounts of cement particles and cement sludge. The wash water was 
disposed of on-site in accordance with the California Stormwater Best Management 
Practice Handbook. 

A.7 Collection and Analysis of Samples. 

Three soil samples were collected during the investigation. The soil samples were 
collected from holes within twelve inches of the SCAPS push hole, and at depths that 
correspond to LIF results. A MOSTAP soil sampler was used to collect each soil sample. 

The soil samples were analyzed by a PWC Jacksonville contracted laboratory. The 
chain-of-custody records and analysis are given at the end of this Appendix. The sample 
depths and corresponding SCAPS results are given in Appendix F. 
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Surveying Records 



SCAPS 
FIELD SURVEY FORM 

SURVEY: 

BENCHMARKS: 
(BM #1) 
(BM #2) 
(BM #3) 
(BM M) 
(BM#5) 

Benchmark Orientation 
4 

Benchmark # tw 4 bearing to 3 U  @ \ in relative degrees 

- 
Survey From I ' h l  L\ I to Project Push Location f s: 

'Description of Benchmarks - Monitoring Wells, Survey stakes, Telephone Poles etc.. 
"Identifiaction of benchmarks - Markings, symbols, etc.. 

Descr~ption of Benchmarks 

~ T d l c ) ~  \ ~ p ~ l .  

, -i ZJ \ 7 ?- +CV+ yi ~ 7 " :  

#1 #2 #3 #4 #5 #6 #7 #8 #9 # l o  
BEARING I 1 

(Relative, actual for Mag.) 

DISTANCE I 

I. D. on Benchmarks 
U\V - \6-  5 



Sf Ass 
Fic'L3 SURVEY F C R ? :  

1 1 
'Desc:ipfion of Benchmarks - Monitoring Wells, Siii~ey stakes, Teiecnone Poles e!c.. 
'Identifiac:~on of Sencnmarks - Mzrliings, syr.k,o!s, e!c.. 

SURVEY: - ~ 

Senchmark Orientatkn '3 
Bencr.mark# B~ \ Lezring to :o relative acgner IT! 

(6iJ ;51, BM $2, e ! ~ )  (3M #, Building, Tower, h4a9 SaCh, etc) (Mag. No*n . M A )  

Survey Fr im [ &\l \ 1 :O Project P ~ s h  Loc~tion F's: 

(Relr!lve, aduol fc: Mag.) 
t I 

X11 # I 2  $13 $14 b15 M 6  #I7 # I 8  $19 ff20 
BEARING 1 I 

- (Relawe, actual for tdag.) 

DISTANCE 
I 

(Feel) 
I 

2 % ~  I 

I 
2 4  .q 
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Chain of Custody Records 



CHAIN OF CUSTODY RECORD 

NAVY PUBLIC WORKS CENTER JACKSONVILLE 
AITN: CODE 330 (ENVIRONMENrAL LABORATORY) 
JACKSONVILLE. FL 322124030 

PROJECT # LO06  CONTRACT # ~ 6 8 9 3 1  95 A 9460 
. , 

D O #  CALLS 5 / - 
COLLECTED BY - 

>RATORY COLUMBL4 ANALYTICAL SERVICES #0007Yj 16 PIlOtlF 904 739 1277 

840 BAYCENTER ROAD 
ADDRESS JACKSONVILLE. FL 322 12-0030 

WPLE ID a ')ATE 'IME :OMP 

>/O-OJOO /J73-27 2 . j O ~  

! ~ / ~ - 6 2 0 l  .// '/ 45 IcJe - 

JELL EAMPLE LOCATION 

1 5  I T E  /G 

I I I L 

- -. 
IEUNQUISHED By: >ATE. TIME. RECENED BY. 

FAX 904 717-0610 

I t -  

- 
\ PWCENVLAB FORM-12 DTD 1 l.22.W 



COLUMBIA ANALYTICAL SERVICES, m C .  

. - -- 

Client: Navy Public Works 
Project: 60063 Call #5 1 
Sample Matrix Soil 

Sampie Name 

6 10-0200 
610-0201 
6 10-0202 
Method Blank 

Analyt~cal Report 

Total Recoverable Petroleum Hydrocarbons 
EPA Method 9073 
Units: mgKg (ppm) 

Lab Code 

Not detected at or above the MRL. 

MRL 

- - 

Service Request: J950918 
Date Collected: 11/3,4/95 
Date Received: 1 1/16/95 

Date Extracted: 1 1/17/95 
Date Analyzed: 11/17/95 

Result 

Page 2 of 4 
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B. 1. LIF System Description. 

The LIF system is capable of measuring the occurrence of polynuclear aromatic 
hydrocarbons of 3 or more rings. 

A schematic diagram of the fiber optic fluorometer system is shown in Figure B- 1 .  The 
system was adapted from a design originally developed for in-situ fluorescence 
measurements in sea water (Lieberman. 199 1 ; Inrnand. 1990; Lieberman. 1989) The 
penetrometer sensor system uses two 365 micron diameter UVIvisible transmitting (high 
OH silica clad silica) optical fibers. One fiber is used to carry excitation radiation down 
through the penetrometer rod and a second fiber collects the fluorescence generated in the 
soil sample and carries it back to the detector system at the surface. The standard fiber 
length is 100 meters which permits collection of fluorescence data to the maximum push 
depth (50 meters) using a standard 20 ton penetrometer rig. Excitation and emission 
fibers are isolated from the soil at the probe tip by a 6.35 millimeter diameter sapphire 
window mounted flush with the outside of the probe approximately 60 centimeters from 
the tip. 

Excitation radiation is provided by a pulsed nitrogen laser (Model PL2300, Photor 
Technology, Inc.) that operates at 337 nanometers with a pulse width of 0.8 nanoseconds 
and a pulse energy of 1.4 millijoules. The beam is coupled into the excitation fiber using a 
2 inch focal length quartz lens. The primary output of the laser is at 337 nanometers; 
however, there are secondary fluorescence lines in the region from 380 to 459 
nanometers. In order to minimize the contribution of these lines to the measured 
fluorescence backgrounds, a mirror which selectively reflects only 337 nanometers is used 
to redirect the laser line before coupling it into the excitation fiber. Optical triggering of 
the detector eliminates problems associated with laser jitter. 

A photodiode array detector system is used to q u a n t i ~  the fluorescence emission 
spectrum brought back to the surface over the receiving fiber. The detector system 
consists of a Model 1420 Intensified Photodiode Array Detector (EG&G PARC) coupled 
to a quarter-meter spectrograph which houses a 300 lineimillimeter diffraction grating. 
The 1024 element array (700 elements are intensified) consists of 25 micron wide diodes 
centered at 25 micron increments. For the 300 line/millimeter grating, the dispersion of 
the spectrograph translates to a spectral resolution of 0.45 nanometers per pixel at the 
array surface when a 25 micron input slit is used. Readout of an emission spectra requires 
approximately 16 milliseconds. Because the detector can be readout quickly it is possible 
to add spectra from multiple laser shots in order to improve the signal to noise ration of 
the measurement. At present, 20 laser shots are used per sample interval. 
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Control and readout of the detector is performed by a Model 1460 optical multichannel 
analvzer ( O M )  (EG&G P.4RC) Measurements are initiated by an electronic signal from 
the OMA that fires the laser The laser pulse then triggers an optical detector which sends 
an electronic signal to a fast pulsed (Model 1304. EG&G PARC) The pulsed implements 
an appropriate delay (approximately 350 nanoseconds for a 50 meter fiber and 750 
nanoseconds for a 100 meter fiber), and gates the detectors "on" for a period of 100 
nanoseconds. Time-gatins of the detector is set so that the detector is gated "on" to 
coincide with the arrival of the fluorescence signal at the detector Because most 
fluorophores of interest have fluorescent lifetimes in the range of 5 to 100 nanoseconds, 
time-gating the detector maximizes signal-to-noise by minimizing contributions to the 
signal from background light and detector noise. 

The resulting fluorescent intensity is a measure of the response to the input energy. The 
greater the number, the greater the amount of responding energy. The relationship is 
linear in that with increasing amounts of PAHs, the responding energy increases. The 
response is relative to the type of PAH so that the relationship is can't be exactly 
determined. This makes SCAPS a semi-quantitative analysis technique. If the relationship 
could be determined it would be quantitative. 

- 

A 486-based microprocessor host computer is used to automate the overall measurement 
process. The host computer controls the OMA system and stores fluorescence emission 
data received fiom the OMA. collects data from strain gauges, estimates soil type from 
strain gauge data and monitors depths from transducers on the hydraulic ram. A typical 
fluorescence emission spectrum fiom the LIF-POL sensor is shown in Figure 3 .  As the 
probe is pushed into the soil the data acquisition software generates real-time depth plots 
of maximum fluorescence intensity, wavelength of maximum intensity, point resistance, 
sleeve friction and soil characteristics as interpreted from the strain gauge data. Under 
normal operating conditions, a fluorescence emission spectrum is collected approximately 
every 3 seconds. For the standard push rate of 2 centimetersisec ttus corresponds to a 
vertical resolution between measurements of 2-4 centimeters. The entire fluorescence 
emission spectrum is stored on a fixed disk to facilitate post-processing of the data. 

B.2. Quality Control & Calibration Standards. 

Two different types of standards are used during field operations. A quality control 
standard based on a solution of quinine sulfate is used to ensure the system is hnctioning 
correctly. This standard also allows the data to be normalized if the probe is changed in 
the middle of field operations. A set of calibration standards is prepared to evaluate the 
sensitivity of the sensor to the soil type at the site and the fuel type expected to be 
encountered. This set of standards is used to establish the noise in the measurement as 
well as the sensitivity of the sensor to the soiVhel combination. 



The quality controlstandard. designed to evaluate the system pertbmance and internat 
noise, consists of dilute sulfuric acid mixed with 10 parts per million (ppm), by weight, 
quinine sulfate. Quinine sulfate has a high quantum eficiencv so that it fluoresces quite 
strongly, is chemically stable. easily reproducible. and exhibits minimal photodegradation 

A single measurement of the quinine sulfate standard averages 20 fluorescence spectra 
(analogous to the in-situ push averaging), and the measurement is repeated thre.: times 
directly before and after a push. The short term system stability is defined as the standard 
deviation of the three measurements. Typical results show an average standard deviation 
of 1-2 percenr of the fluorescent intensity. 

The quinine sulfate data is also used to normalize data taken using different probes. 
Figure B-2 shows the quinine sulfate data collected pre push during the investigation. The 
quinine sulfate data was used to normalize the data for all of the pushes for a consistent 
data set throughout the site. 

In addition to the quinine sulfate quality control standard, series of spiked soil standards 
are prepared using soil gathered from the site. The sensitivity of the sensor will depend on 
the type of hydrocarbons encountered. For instance, diesel fuel (which is composed 
mostly of heavy polynuclear aromatic hydrocarbons (PAHs)) tends to fluoresce strongly 
when excited by a nitrogen laser, so that a small amount of fuel can give a large 
fluorescence signal. On the other hand, some jet hels  (e.g. JP-5) are composed of a 
greater fraction of lighter PAHs, which are not efficiently excited by the nitrogen laser, so 
that a larger amount of jet he1 is needed to give the same fluorescence signal as diesel 
fuel. Hence the sensor is less sensitive to this type of fuel. 

The fuel chosen as the standard for the investigation was diesel fuel marine (DFM). One 
of the difficulties in establishing the target fuel is that often many different fuels were used 
during the history of the site. In addition, the contaminant has aged and weathered from 
long term exposure at the site. This is the same problem that many other quantifying 
analytical methods also encounter, and for this reason, SCAPS LIF-POL sensor is 
intended to be a screening tool to establish the presence of contamination, rather than a 
quantitative method for measuring the amount of contamination. 

To prepare the standards, a sample of soil was collected from the site. The soil was 
gathered from near surface, at a depth of 6- 12 inches, to reduce hydrocarbon 
contamination from aerosols and other airborne particulant, and was grossly sifted to 
remove sticks and other large debris. A series of soil samples were prepared by spiking 
the soil with known DFM concentrations. The spiked samples were placed on a shaker 
table for 24 hours to uniformly distribute the fuel. 

The fluorescence spectra from the spiked samples were measured at the start of each day 
of field operations. As with the quinine sulfate, 20 shots are averaged to provide a single 
measurement. The standard deviation of the calibration standards reflects both the internal 
noise as well as the variations due to non-homogeneous in the soil, and can be compared 





to t h a ~  of the internal standard (quininesulfate) to assess the non-homogeneous of t h so i l  
at the site. The calibration data is included in Appendix D This data is used to calculate 
the sensitivitv of response of the %el to the local soil, as well as the baseline and standard 
deviations that are needed to determine the detection threshold at the site. 





APPENDIX C - DETECTION THRESHOLD DETERMINATION 

The ability of the LIF sensor to measure small amounts of contaminant will be limited 
by: 

Its variable sensitivity to the hydrocarbons present in the soil 
The ambient fluorescence of the soil 
Fluctuations in the output energy of the nitrogen laser 
Variations in the detector temperature 
Changes in optical alignment 

In practice, setting the. detection threshold is a two part process. The first part consists of 
establishing a fluorescence threshold. This is the value of fluorescent intensity that must 
be exceeded to indicate the presence of contamination. The second part is to relate this 
fluorescence threshold to a correlation of petroleum concentrations to establish the 
detection threshold in milligrams/kilograrns (pprn). 

The correlation of petroleum concentrations is determined by preparing standards 
consisting of soil with known concentrations of contaminant. This procedure is carried 
out using only the lower concentration calibration standards. For the Naval Weapons 
Station Earle the following values were used in calculating the detection threshold: 0 
ppm, 520 ppm, 1,002 ppm, 2.010 ppm, 4,098 ppm, 6,124 ppm, 9,962 ppm, and 19,744 
ppm. Experiments have shown that for the full range of calibration standards (up to 
25,000 pprn), the calibration data is not well fit by a linear regression. This is not 
surprising because of the complicated interaction between the fuel and soil type. By 
restricting the data set to the low concentration samples, the data is well fit using the 
linear regression and this approach gives much more confidence in the sensitivity near the 
detection threshold. 

The fluorescence intensity for each calibration sample is measured in triplicate daily at 
the start of operations. The three measurements are averaged to provide a single 
measured intensity for each concentration. The data is regressed to establish a slope and 
intercept. The intercept is given by the intensity of the unspiked calibration standard (0 
pprn). The slope is found from the least squares fit using this intercept. 

Intercept: b= yo = intensity measured on 0 pprn calibration sample 

Slope: M = z(yi - y0)xi Z(x:) 

The variance in the regression is given by: 
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where V is the biased estimator of the residualmean square-of the fitand the data, andthe 
standard deviation of the fit is: 

0 = Sqrt (V) 

For the calibration soils. x is given by the concentration (C) of the target fuel. while y is 
the measured fluorescence intensity (I) of the sample. The sensitivity and background are 
defined as follows: - 

sensitivity = slope of fitted data = m 

background = intercept of fitted data = b 

The noise is defined as: 

noise = standard deviation of the fit = o 

The noise is defined as 1 .OO times the standard deviation in order to establish a 
conservative fluorescence threshold. (The fluorescence threshold is given as the sum of 
the background and the noise values). Using the standard assumption of a normal 
"student's T" distribution statistics, and the number of points used in these fits (typically 
8), this corresponds to an 80% confidence limit. This was chosen because the sensor is 
used as a field screening tool, and it was considered important to reduce the possibility 
for false negatives. 

The quantities needed to calculate the fluorescence threshold and the detection threshold 
are now known. These are determined from: 

Fluorescence threshold = background + noise = b + o 

Detection threshold = noise I sensitivity = o 1 m 

The fluorescence threshold is the quantitative limit that the fluorescence intensity must 
exceed in order to qualify as a "detect". If the fluorescence intensity is less that the 
fluorescence threshold, the sensor indicates "none-detected". 

The detection threshold is the amount of contaminant that corresponds to the fluorescence 
threshold. This is the practical detection level in ppm, as determine from the calibration 
standards for a given site, and is found by taking the fluorescence threshold and working 
back to the concentration needed to produce this intensity. The detection threshold is 
used to compare the ppm of petroleum present in the sample as determined by Total 
Recoverable Petroleum Hydrocarbon (TRPH, EPA Method 801 5-Modified) and Total 
Petroleum Hydrocarbon (TPH, EPA Method 41 8.1) with the fluorescence measurements 
for the validation phase of the site characterization. TPH and TRPH values above the 
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detectio-n threshold value are considered "detects", while those less than the detection 
threshold are not detectable by the SCAPS sensor. 

This method for setting the fluorescence threshold and detection threshold is based on a 
standard analytical chemical approach for quantiijing the response of a detector. It is 
also easily reproducible. and the results follow directly from applying a well defined 
series of data reduction techniques that can be documented and repeated at any site. 

This approach does have limitations. The background level is determined by a single soil 
sample, chosen near the surface at one location from the site. It is possible that the soil 
sample is contaminated, so that the background represents not only the natural 
fluorescence but a contribution from the contaminant. Even if it is not contaminated, the 
background from this single sample may not be representative of the whole site. The 
following additional interpretation approaches have been developed because of this single 
soil sample limitation. 

C.2. Fluorescent Threshold 

C.2.1 Histogram 

It can be shown that LIF responses from the uncontaminated soil system are normally 
(Gaussian) distributed. It can be shown that LIF responses from the contaminated soil 
system are not normally distributed. This may be due to a variety of reasons including 
but not limited to: 

the limited vertical duration of the contaminant when compared to the 
uncontaminated soil system 
the relatively recent release of contamination on the geologic time scale 

The underlying principle is that these are two different populations. The value of 
Fluorescence that marks the separation of the two populations is referred to as the 
Fluorescent Threshold (FT). Once the FT is determined, the LIF results can be 
interpreted to define the contaminated population. 

The procedure consists of Ranking all the Fluorescent Intensity results generated during 
an investigation from least to highest without regard to depth or push location. Next, 
determine the frequency of occurrence within each 200 count range. With this frequency 
of occurrence information. construct a histogram as shown in Chart 1. 





~d Geotechnical Data 
?L1606.CSV North Coordinate (feet): 5231 83 67 

sda~.October_l7. - 1995 _ _- - EastCoodhate(feet): 588150.93 

1 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

k Wavelength (nm) Normalized Intensity Classification Interpretation 
based on  CPT data 

sdty sand to sandy slit 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

ed on field data that was collected using SCAPS 
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On thls .histogramlot a norrnaLdistrihudon usins the tbrmula: 

Limit the calculation of the mean and standard deviation to the population that appears to 
be not-contaminated. Then generate the normal distribution normalized to the most 
frequently occurring Fluorescent Intensity. At this point it should be obvious that a 
portion of the Fluorescent Intensity data lie along the normal distribution curve with the 
larger values representing the contaminated population. Perform a students t-test 
comparison to find the best fit of the normal distribution and the Fluorescent Intensity data 
set. Calculate the standard deviation and mean values based on the values that best fit the 
probability curve. The point at which the Fluorescent Intensity data no longer fits the 
normal curve should be obvious by inspection or by calculating the 95% upper confidence 
limit value: 

UC = p + t*o With t = 1.96 (students t value for n = infinity) 

C.2.2 Quantile 

Another method to determine the underlying distribution of.data is the Quantile approach. 
This breaks the data set up by percentage of population so that 50% of the population lies 
below and above the mean value. Through the quantiie method the FT can be determined 
by inspection. 

The procedure involves ranking the data from every push without regard to depth or 
location from lowest to highest. For each value calculate the quantile: 

to calculate: Q(G) = 4.91 [f i0.14 - ( I  - G)0'14] 

Plot Q($) verses the intensity for each corresponding rank as shown in Chart 2. Linearity 
indicates that the sample data are consistent with a normal reference distribution. 
Different linear regions of differing slopes known as clusters will be obvious. Each cluster 
represents a different population. There is one population of relatively low intensity 
values that represents one cluster and a population of high intensity values that represents 
the contaminated population. It may be possible to identify saturated conditions by 
observing a fiirther cluster at higher intensity values. 

This method is a powerfLl interpretation tool that is best used in conjunction with the 
following reference: "Statistical Design and Analysis of Experiments, With Applications 
to Engineering and Science" by Mason, Robert., et all., John Wiley and Sons, Inc., 1989 
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- .- - - - 

C.3. Groundwater Modeling System Assumptions. 

The Department of Defense Groundwater Modeling System (GMS) is a comprehensive 
graphical user environment for numerical modeling. It was developed by the Engineering 
Computer Graphics Laboratory of Brigham Young University in cooperation with the 
U.S. Army Corps of Engineers Waterways Experiment Station. GMS is intended to be 
used for groundwater modeling applications but the interface has been written in a general 
fashion so that it can be used as a platform for any type of two or three-dimensional 
numerical modeling. 

The interpolation of fluorescent intensity data is done using the Inverse Distance Weighted 
(IDW) method. This method is based on the assumption that the interpolating surface 
should be influenced most by the nearby points and less by the more distant points. 
Gradient Hyperplane Nodal Function was used with the 75 nearest nodes and 32 nearest 
Octants to generate the interpolation. The following table gives the grid information. 

I ( Easting (feet) r Northing (feet) ( Depth (feet) 1 

I Grid Spacing 1 20 1 20  ( 6 inches I 
Start 
End 

588083.7 
588574.5 

523057.4 
523417.8 

-18.5 
0 
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SCAPS LIF and Geotechnical Data 
Push Id EARL1 601 .CSV North Coordinate (feet): 523240 66 

D~~~ started: - Tuesday, October 17. 1995 East Coordinate (feet): 58817975 - 

Time Started 1 0:37 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sandy silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

sand 

sand 

sand 

sand 

sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

clay 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy s~lt  

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1601.CSV North Coordinate (feet): 523240.66 

Date Started: Tuesda)cOctober 17. 1995 East Coordinate (feet): ----- 588179.75 

Time Started 1 0:37 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

s~lty sand to sandy s~lt  

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to sdty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 602.CSV North Coordinate (feet): 523283.56 

~ ~ ~ ~ % ~ h -  - _Tmda~October_ l7 .  1995 - - Moordinate(feet): 588169 94 - 

Time Started 1 1  :40 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

0.16 491 1661 

- 0.38 487 2242 

0.59 483 9003 

0.83 474 2513 

1 .07 500 1789 

1.30 483 3338 

1.55 485 3729 

1.79 481 5025 

2.04 487 61 54 

2.53 476 2791 

3.03 468 1937 

3.28 485 2351 - 

3.53 502 4271 

3.72 504 4960 

3.97 504 5427 

4.22 504 4236 

4.47 485 3167 

4.72 498 2429 

4.98 502 2391 

5.22 483 1763 

5.66 472 1297 

5.87 474 1217 

6.07 487 1113 

6.31 483 1070 

6.55 481 1014 

6.80 483 998 

6.98 493 1061 

7.23 487 1147 

7.48 470 1109 

7.73 479 1063 

7.98 470 1181 

8.22 485 1179 

8.46 470 1159 

8.71 491 1194 

8.97 483 1138 

9.47 483 1 1  10 

9.72 485 1 106 

9.98 468 1161 

Surnrnarv data based on  field data that was collected usina SCAPS 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

silty sand to sandy s~lt  

silty sand to sandy silt 

silty sand to sandy silt 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand to silty sand 

clayey silt to silty clay 

silty clay to clay 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 602.CSV North Coordinate (feet): 523283.56 

D~~~ staFtecC: T~esday, October 17, 1995 .. - ~ ~ ~ ~ w i , , ~ ~ ~  (feet): - . 588169.94 - 

Time Started 1 1:40 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to sdty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1603.CSV North Coordinate (feet): 523248.02 

D~~~ starte& . Tuesday, October 17 1995 East Coordinate (feet): 588192.63 - - - 

Time Started 11 40AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

organic material 

silty sand to sandy silt 

sandy silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand 

sand 

silty sand to sandy silt 

sandy silt to silty clay 

silty clay to clay 

sandy silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

clayey silt to silty clay 

clayey silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 603.CSV North Coordinate (feet): 523248 02 

Date Started: Tuesday,October 17. 1995 EastCoordinate (feetf: - 3 8 1 9 2 . 6 3  

Time Started 11.40 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

silty sand to sandy slit 

silty sand to sandy s~lt  

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 604.CSV North Coordinate (feet): 523272.52 

Datestart&. - - Iuesday,L;)ctober_l7. 1995- - . -- +eoordin*(feet): 588124.57- -- 

Time Started 1 0:44 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Classification Interpretation 
based on CPT data 

sandy silt to silty clay 

sandy silt to silty clay 

sand 

sand to silty sand 

silty sand to sandy s~lt  

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

clayey silt to silty clay 

clayey silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

silty sand to sandy s~lt  

sandy silt to silty clay 

clay 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id  EARL1 604.CSV North Coordinate (feel): 523272.52 

D~~~ startd: . Tuesday. October 17. 1995 - - - East M i n a t e  (feet): 588124.57 --- - 

Time Started 1 0:44 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

sand to silty sand 

sand to silty sand 

sand to srlty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 605.CSV North Coordinate (feet): 523240.05 

~~t~ starte& - Tuesday, October 17, 1995 East Coordinate (feet): 588131 93 - - - 

Time Started 5:04 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

0.16 453 1849 

0.42 436 2020 - 
0.68 483 1624 

0.92 489 1520 

1.13 470 1370 

1.39 474 1457 

1.65 479 1501 

1.90 479 1832 

2.16 481 1719 

2.41 483 2158 

2.66 481 1947 

2.91 466 2218 - 

3.16 460 2502 

3.42 523 2852 

3.68 502 3816 

3.93 508 4005 

4.18 485 2386 

4.41 487 1853 

4.65 489 1 944 

4.90 470 1829 

5.14 487 1473 

5.40 483 1553 

5.65 500 1329 

5.89 48 1 1268 

6.14 485 1122 

6.40 476 1186 

6.90 491 1195 

7.15 476 1127 

7.40 479 1169 

7.64 468 1133 

7.90 483 1169 

8.15 491 i 054 

8.39 500 1179 

8.64 487 1250 

8.89 474 1252 

9.14 487 1289 

9.39 483 1260 

9.64 485 1248 

Surnrnaw data based on field data that was collected usina SCAPS 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand to sllty sand 

sand to silty sand 

sand to silty sand 

sand 

sand 

silty sand to sandy s~lt  

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sandy silt to silty clay 

sandy silt to silty clay 

clayey silt to silty clay 

silty clay to clay 

silty clay to clay 

clay 

clay 

clay 

clay 

sandy silt to silty clay 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 605.CSV North Coordinate (feet): 523240.05 

Date Started: Tuesday-0-ctober 17, 1995 East €oordinate (fee* - --588131.93 - 

Time Started 504  PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized lntens~ty Interpretation 
based on CPT data 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to sdty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1606.CSV North Coordinate (feet): 5231 83.69 

Date %rt&- --- Tuesda~Octobec_! 7. 1 9 9 5  - -- -soor-(feet): 588150 .93  -. - 

Time Started 4:11 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sdty sand to sandy silt 

s~lty sand to sandy silt 

sand to sdty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy siit 

silty sand to sandy silt 

srlty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl606.CSV North Coordinate (feet): 5231 83.67 

Date StaFted: - Tuesday, October 17, 1995 _ _ E ~ - ~ : M ~ ~ ~  (feet): - - - 588150.93 . -. - 

Time Started 4:11 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

silty sana to sandy silt 

silty sand to sandy silt 

silty sand to sandy slit 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl607.CSV North Coordinate (feet): 523194.09 

D~~~ Startee - Tuesday, October 17. 1995 East Coordinate (feet): 588191.40 ~ - - 

Time Started 751 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nrn) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

0.17 485 1007 

0.42 468 1714 

0.67 472 1655 

0.92 491 1488 

1.36 512 1742 

1.60 479 3247 

1.86 489 1810 

2.11 487 2443 

2.36 485 3745 

2.61 483 5291 

2.87 483 331 5 

3.11 483 3858 - 

3.37 489 1953 

3.86 487 2166 

4.11 489 2240 

4.37 472 2013 

4.62 502 2258 

4.80 508 241 1 

5.06 508 2628 

5.32 504 2808 

5.57 48 1 1719 

5.83 485 1307 

6.08 485 1260 

6.35 474 1175 

6.60 487 1140 

6.85 466 1173 

7.10 472 1199 

7.36 489 1322 

7.62 466 1312 

7.87 485 1287 

8.13 472 1301 

8.38 487 1317 

8.63 491 1231 

8.88 466 1100 

9.14 487 1064 

9.39 491 1025 

9.64 479 1028 

10.15 470 1037 

Summaw data based on  field data that was collected usina SCAPS 

clay 

silty sand to sandy silt 

sand to silty sand 

sand to s~lty sand 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 



:ethnical Data 
North Coordinate (feet): 523380.4 

!r 03. 1995 ~. - EaseCesrdinate (feet): - -588252.1 1 -- 

Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

:h (nm) Normalized Intensity Interpretation based on CPT data 

s~lty sand to sandy slk 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

sandy silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sandy silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Not-Detected by TRPH 9073 

Not-Detected by TRPH 9073 

Not-Detected by TRPH 9073 

Not-Detected by TRPH 9073 

Not-Detected by TRPH 9073 

Not-Detected by TRPH 9073 

Not-Detected by TRPH 9073 

m 
rta Interpretation 

'leld data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl608.CSV North Coordinate (feet): 523206 96 

Dat&tart& I m s d a ~  October-1 7. 19% - -- * s m M a t e  (feet): -588238 01 - 

Time Started 6.39 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

organlc mater~al 

organic material 

organic material 

organic matenal 

silty clay to clay 

organic material 

sand 

gravely sand to sand 

sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

clayey silt to silty clay 

silty clay to clay 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnicai Data 
Push I d  EARL1 608.CSV North Coordinate (feet): 523206.96 

Date s t a d d  Tlesday, October 17. 1995 _ - EM m i n a &  (feet):- - - 588238.01 - 

Time Started 6:39 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to stlty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1609.CSV North Coordinate (feet): 523251 08 

Date Started; - Tuesday, October 17 1995 East Coordinate (feet): 588231-87 - - - 

Time Started 5 57 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity 'Oil Interpretation 
based on CPT data 

0.22 523 2702 

- 0.44 52 1 2632 

0.67 525 2356 

0.80 443 9796 

0.97 449 3079 

1.16 447 2091 

1.40 451 4817 

1.65 470 2456 

2.14 479 1831 

2.39 506 2202 

2.63 476 1717 

2.87 48 1 1716 - 

3.36 472 2149 

3.61 483 3145 . 
3.85 476 2042 

4.1 1 466 1705 

4.36 483 2820 

4.61 483 2415 

4.85 504 4122 

5.11 504 4209 

5.36 491 3087 

5.62 462 2620 

5.88 430 2531 

6.14 41 7 7610 

6.38 413 39540 

7.15 41 1 61608 

7.40 41 5 85080 

7.66 41 5 68560 

7.91 422 13423 

8.01 41 3 17128 

8.27 424 15304 

8.52 419 16289 

8.78 415 19865 

9.03 41 5 19423 

9.29 415 34250 

9.54 41 3 108205 

9.79 413 201244 

10.04 413 20231 6 

Summary data based on field data that was collected using SCAPS 

organc rnater~al 

organlc rnater~al 

organlc rnater~al 

organlc rnater~al 

clay 

organlc rnatenal 

organlc rnater~al 

organlc rnatenal 

organlc rnaterlal 

organlc rnatenal 

organlc rnatenal 

organlc rnatenal 

gravely sand to sand 

sand 

s~lty sand to sandy s~lt  

sandy s~lt  to sdty clay 

clayey s~lt to s~lty clay 

sandy silt to silty clay 

s~lty sand to sandy s~lt  

sand to s~lty sand 

sand to silty sand 

sand 

sand 

sand to s~lty sand 

sand 

sand 

sand to s~lty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to srlty sand 

s~lty sand to sandy s~lt  



SCAPS LIF and Geotechnical Data 
Push Id EARL1 609.CSV North Coordinate (feet): 523251 08 

Date Started: T_uessday,Oaober 17, 1995 EastC%xhate (feet): --588231.87 

Time Started 5.57 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

sand to stlty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL161 2.CSV North Coordinate (feet): 523216 76 

Date Start& -- - -- -EastCoordtnaf~(feet): -588319 56 -- - 

Time Started 10 59 AM Elevat~on (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

0.17 468 4097 sand to silty sand 

- 0.42 470 1437 silty sand to sandy silt 

0.67 493 1268 sand to silty sand 

0.79 483 1506 sand to silty sand 

1.05 483 1740 sand 

1.32 474 1994 sand 

sand 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy s~lt  

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 61 2.CSV North Coordinate (feet): 523216 76 

Date Started: Fuday, N~vember 03, 1995 _ - Easttburdinate (feet): 58831956 - - 

Time Started 10.59 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to slity sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl613.CSV North Coordinate (feet): 523269.47 

Date Friday, November 03, 1995 East Coordinate (feet): 588305.46 .~ - - 

Time Started 12:01 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

0-17 464 14326 

- 0.42 483 3143 

0.66 487 2261 

0.91 502 2127 

1.16 485 1726 

1.42 504 1652 

1.67 491 1414 

1.92 487 1193 

2.17 460 2069 

2.68 481 3047 

3.19 472 2906 

3.44 470 3154 - 

3.71 491 3603 

3.95 485 2659 

4.20 466 2231 

4.46 485 2273 

4.71 41 5 16713 

4.97 41 3 6494 

5.23 413 22370 

5.48 41 1 8343 

5.74 41 3 16647 

5.99 41 1 17213 

6.24 41 1 44805 

6.50 411 198840 

6.76 41 5 24329 

7.02 41 1 12890 

7.15 41 1 1 10980 

7.30 41 1 182125 

7.55 41 1 134067 

7.80 413 125452 

8.31 413 134030 

8.56 41 1 213776 

8.81 41 1 194007 

9.07 45 1 26671 1 

9.33 472 280573 

9.59 468 282309 

9.85 472 284218 

10.10 472 274470 

Summary data based on  field data that was collected using SCAPS 

silty sand to sandy silt 

silty sand to sandy silt 

sand to sdty sand 

sand 

sand 

gravely sand to sand 

gravely sand to sand 

gravely sand to sand 

sand 

sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 



SCAPS LIF and Geotechnical Data 
Push Id  EARLl613.CSV North Coordinate (feet): 523269 47 

Date Started: Friday, November 03, 1995 East Gmrdinate (feet): ---588305.46 

Time Started 12:Ol PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification Interpretation 
based on CPT data 

sand to silty sand 

sand to stlty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl614.CSV North Coordinate (feet): 523320.95 

Date Start&:- - -maymvembeLo3, Igg5- -- f asteoordirrate (feet): -488295.65 - 

Time Started 12:38 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

s~lty sand to sandy slit 

sand to silty sand 

sand to s~lty sand 

sand 

sand 

sand 

gravely sand to sand 

gravely sand to sand 

gravely sand to sand 

sand 

sand 

sand 

sand to silty sand 

silty sand to sandy s~lt  

sandy silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

sandy silt to silty clay 

sandy silt to silty clay 

silty sand to sandy s~lt  

sand to silty sand 

sand 

sand 

sand to silty sand 

sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl614.CSV North Coordinate (feet): 523320.95 

Date Started: Fr- Navernber 03. 1995 East Coordinate (feet): -- 588295 65 - 

Time Started 12.38 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on  CPT data 

sand to s~lty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy s~lt  

silty sand to sandy silt 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based o n  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 616.CSV North Coordinate (feet): 523181 83 

Date Started: Frday, blovember 03. 1995 EastCoordinate (feetp - - - 3 8 3 2 5 0 8  .- 

Time Started 10.15 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nrn) Normalized Intensity Classification Interpretation 
based on CPT data 

sand 

sand 

silty sand to sandy s~lt  

silty sand to sandy silt 

sand to silty sand 

sand 

sand to silty sand 

sand to silty sand 

sand 

gravely sand to sand 

sand 

sand 

sand to silty sand 

sandy silt to silty clay 

sandy silt to silty clay 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to s~lty sand 

sand to sdty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl6lG.CSV North Coordin~t;. (feet): 523181.83 

Date Starte& Friday, November 03. 1995 East Coordinate (feet): 588325118 .. - - 

Time Started 10:15 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity 'Oil Interpretation 
based on CPT data 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 61 7.CSV North Coordinate (feet): 5231 34 03 

Date Start&: Wednesday, October 18, 1995 . . East c-ootdinate (feet): - 588337.95 -- - 

Time Started 11 23AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sensitive fine gramed 

sandy silt to silty clay 

silty sand to sandy s~lt 

silty sand to sandy silt 

sand to silty sand 

sandy silt to silty clay 

clay 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy stlt 

silty sand to sandy stlt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~ity sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to stlty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1617.CSV North Coordinate (feet): 523134 03 

Date start&- - -Wednesday, October 1 & 1995 -- ~eoar,.jimtetfeet): -588337 95 

Time Started 11 23AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL161 8.CSV North Coordinate (feet): 523087.45 

Date Started: Wednesday, October 18. 1995 East Coordinate (feett: .--588350.83 -- - 

Time Started 1 0:32 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

0.16 455 4087 

0.41 470 1847 

0.66 498 1878 

0.77 485 2665 

1.28 479 4326 

1.53 432 14689 

1.77 428 25261 

2.02 430 39568 

2.27 430 47259 

2.53 443 6688 

2.78 426 3674 

3.28 428 16146 - 

3.53 438 12379 

3.79 424 19100 

4.04 424 30285 

4.29 426 38443 

4.80 466 1784 

5.05 453 248 1 

5.30 462 21 19 

5.55 449 4345 

5.66 464 2130 

5.91 455 2170 

6.42 426 4228 

6.66 462 1824 

6.91 432 18024 

7.17 436 20213 

7.41 424 94027 

7.67 424 1 19403 

7.92 422 134700 

8.17 424 21 7309 

8.42 424 81962 

8.68 438 4664 

8.93 464 1674 

9.18 470 1291 

9.43 487 1656 

9.94 476 1276 

10.19 472 1335 

10.44 464 1258 

Summarv data based on field data that was collected usina SCAPS 

- -  

sandy silt to silty clay 

silty sand to sandy s~lt  

sand to silty sand 

sand to sdty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy srlt 

silty sand to sandy silt 

silty sand to sandy s~lt  

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to sllty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 61 8.CSV North Coordinate (feet): 523087 45 

~~t~ starte+- - Wednesday, October 18, 1995 East Coordmate (feet): 588350 83 - - 

Time Started 10 32 AM Elevat~on (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

10.58 491 1285 sand to s~lty sand 

10.83 483 1321 sand to s~lty sand 

11 .09 468 1316 sand to silty sand 

11.35 468 1263 sand to silty sand 

11.60 468 1279 sand to silty sand 

11.86 483 1264 sand to silty sand 

12.11 466 1251 sand to silty sand 

12.26 487 1343 sand to silty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnicai Data 
Push Id EARL1 61 9.CSV North Coordinate (feet): 523287.85 

D~~~ start&: . . Fdday. November 03, 1995 - - Easteoordinate (feet): - - 588368.00 - -- 

Time Started 4:43 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

0.17 485 1818 

0.42 531 3553 

0.66 504 21 55 

0.90 49 1 1351 

1.15 455 5110 

1.40 432 12989 

1.66 430 6412 

1.91 449 3714 

2.16 430 8623 

2.42 426 8643 

2.67 428 16754 

2.93 428 13652 - 

3.44 443 25717 

3.70 432 18532 

3.95 432 7795 

4.20 430 9455 

4.37 430 18341 

4.61 424 37935 

4.86 424 89971 

5.12 424 21212 

5.38 432 4067 

5.63 430 6120 

5.88 424 17326 

6.14 41 7 28177 

6.39 41 1 21 126 

6.90 428 1858 

7.15 426 4936 

7.40 419 39397 

7.57 417 18906 

7.82 41 9 16296 

8.07 419 26208 

8.33 424 46550 

8.59 424 142905 

8.84 430 57790 

9.1 1 424 2741 9 

9.36 424 16331 

9.62 432 6163 

10.13 428 5780 

Summaw data based on field data that was collected usina SCAPS 

sand to s~lty sand 

sand 

sand 

s~lty sand to sandy s~lt  

clayey silt to silty clay 

sandy silt to silty clay 

silty sand to sandy s~lt  

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

gravely sand to sand 

sand 

sand 

sand 

sand 

sand 

silty sand to sandy silt 

sandy silt to silty clay 

sandy silt to silty clay 

sand to silty sand 

sand 

sand 

sand 

sand 

sand to silty sand 

sand 

sand 

sand 

sand 

sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 



SCAPS LIF and Geotechnical Data 
Push Id EARLl619.CSV North Coordttiate (feet): 523287 85 

Date a r t &  -- Ir&~NOvember03, 1995 _ _- - EaseCoordmatedfeet): -588368 00 

Time Started 4 43 PM Elevation (feet). 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nrn) Normalized Intensity Interpretation 
based on CPT data 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push I d  EARL1 620.CSV North Coordinate (feet): 523326 47 

Date Started: Friday, November 03, 1995 Eastgoordinate (feet): - .. 588355 74 - 

Time Started 5 19PM Elevatron (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nrn) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sandy srlt to srlty ciay 

sandy silt to silty clay 

sandy srlt to silty clay 

sandy silt to silty clay 

sandy srlt to silty clay 

sand to silty sand 

sand 

gravely sand to sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

silty sand to sandy sin 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

sand to s~lty sand 

sand to srlty sand 

sand 

sand 

sand to silty sand 

silty sand to sandy srlt 

sand to sdty sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand to srlty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 620.CSV North Coorm* +:I= (feet): 523326 47 

D~~~ start&: - Fnday, November 03. 1995 East Coordinate (feet): 588355 74 - - - 

Time Started 5 19PM Elevat~on (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

10.15 413 104849 sand to silty sand 

10.40 413 176026 sand to s~lty sand 

10.65 415 131494 sand to silty sand 

10.89 41 3 16651 8 sand to silty sand 

11.14 417 228629 sand to silty sand 

11.64 41 5 184028 sand to silty sand 

11 .90 413 73745 sand to silty sand 

12.16 41 7 4438 sand to silty sand 

12.40 447 1193 sand to silty sand 

12.66 481 942 silty sand to sandy silt 

12.92 470 1002 sand to silty sand 

13.42 466 1005 sand to silty sand 

13.67 476 - . 1028 sand to silty sand 

13.83 455 993 sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1621 .CSV North Coordinate (feet): 523298.89 

D~~~ . .Friday, November 03. 1995 - - Eastcoordinate (feet): - - - 588407.24 - - - 

Time Started 6:41 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sandy slit to s~lty clay 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand to silty sand 

sand 

sand 

sand 

sand 

sand 

silty sand to sandy sdt 

sand to silty sand 

sand to silty sand 

sand 

sand 

silty sand to sandy silt 770 ppm by TRPH 9073 

silty sand to sandy slit 770 pprn by TRPH 9073 

sand to sllty sand 770 pprn by TRPH 9073 

sand to silty sand 770 ppm by TRPH 9073 

silty sand to sandy silt 770 ppm by TRPH 9073 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 621 .CSV North Coordmate (feet): 523298 89 

Date Start&- - - +LLda~-uveMerD39 a s  - - -ordmate(feet): 5 8 8 4 0 7  24 -_ 

Time Started 6 41 PM Elevat~on (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on  CPT data 

Interpretation 

sand to silty sand 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based o n  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl622.CSV North Coordinate (feet): 523355 88 

Date Started: Fr~day, November 03. 1995 East Coordinate (feetp --588350 83 

Time Started 557 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

sandy silt to sllty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sand 

sand 

gravely sand to sand 

gravely sand to sand 

sand 

sand 

gravely sand to sand , 

gravely sand to sand 

sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

silly sand to sandy silt 

sandy silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 622.CSV North Coordinate (feet): 523355.88 

D~~~ Starte& Friday, November 03, 1995 East Coordinate (feet): 588350-83 - -  - - 

Time Started 557 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nrn) Normalized Intensity Interpretation 
based on  CPT data 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl623.CSV North Coordinate (feet): 5231 72.02 

Date St;l*ed: Wednesday, October 18, 1995 - - E~~ c-inate (feet,: . . 588242.91 - 

Time Started 9:27 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy s~lt  

silty sand to sandy silt 

s~lty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy s~lt  

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy s~lt  to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

sand to sdty sand 

sand to silty sand 

sand to silty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 623.CSV North Coordinate (feet): 5231 72 02 

Date start&.-- Wednesday, October 1 & 1995 - 588242.91 -- 

Time Started 9:27 AM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sand to silty sand 

sand to sdty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 624.CSV North Coordinate (feet): 523198.99 

Date Started: Tuesday, October 17, 1995 E a e o o r d i n a t e  (feet): 588228.19 - 

Time Started 8:25 PM Elevation (feet): 0 

Fluorescent Threshold (counts) I673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

Summary data based on field data that was collected using SCAPS 

organic rnater~al 

organic rnater~al 

organlc mater~al 

organic rnater~al 

organic material 

organic material 

organic material 

organic material 

silty sand to sandy silt 

sandy silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to silty sand 



SCAPS LIF and Geotechnical Data 
Push Id EARL1624.CSV North Cooramate (feet:: 523198.99 

D~~~ started: - Tuesday, October 17, 1995 East Coordinate (feet): 588228.19 - - 

Time Started 8:25 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to sdty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl625.CSV North Coordinate (feet): 5231 72.64 

Date Started: Tuesday, October 17, 1995 - E~ G~~~~~~ (feet,: . . 588287.67 - __ - 

Time Started 951 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

organlc materlal 

organic mater~al 

organlc material 

organlc materlal 

clay 

organic material 

organlc material 

organic material 

clay 

clay 

clay 

clay 

clay 

sand to silty sand 

sandy silt to silty clay 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy slit 

sand to silty sand 

sand to s~lty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy s~lt  

sand to silty sand 

sand to sdty sand 

silty sand to sandy s~lt  

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy sllt 

silty sand to sandy silt 

sand to silty sand 

sand to s~lty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARLl625.CSV North Coordmate (feet): 5231 72 64 

Datestart&:- - - T~~dday,October-l7. 1991 - -- --matHfeet): 588287 67 - 

Time Started 9.51 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy s~lt  

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 626.CSV North Coordinate (feet): 52321 6.1 5 

Date Started: F r i d a ~  November 03, 1995 East Coordinate (feet): -~--588417.67 -- 

Time Started 7:38 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sandy s~lt  to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

sandy silt to silty clay 

clay 

sandy silt to silty clay 

sandy silt to silty clay 

silty clay to clay 

sand to silty sand 

gravely sand to sand 

sand 

sand 

sand to silty sand 

sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

silty sand to sandy silt 

clayey silt to s~lty clay 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on  field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 626.CSV North Coordinate (feet): 523216.1 5 

~~t~ starte&.- Friday, November 03. 1995 East Coordinate (feet): 588417.67 -- - 

Time Started 7:38 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

~ -- - 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

10.02 424 1735 sand to s~lty sand 

10.52 41 1 37667 sand to s~lty sand 

10.77 413 224556 sand to silty sand 

11.02 417 199236 sand to stlty sand 

11.22 41 7 209753 sand to silty sand 

11.47 41 7 126046 sand to silty sand 

11.72 426 7794 sand to silty sand 

11.99 424 2731 sand to silty sand 

12.24 464 1056 silty sand to sandy silt 

12.50 476 926 s~lty sand to sandy silt 

12.76 487 958 sand to silty sand 

13.01 481 922 sand to silty sand - - 
13.26 460 897 sand to silty sand 

13.52 464 836 sand to silty sand , 

13.60 485 930 sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 627.CSV North Coordinate (feet): 523324 63 

Date Started: FrLday, November 03, 1995 - - East C-oordinate (feet): - 588533 56 - -- 

Time Started 8.32 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nrn) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

clayey silt to silty clay 

silty sand to sandy silt 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand to silty sand 

silty sand to sandy silt 

sandy silt to silty clay 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to s~lty sand 

11 000 pprn by TRPH 9073 

11000 ppm by TRPH 9073 

11 000 pprn by TRPH 9073 

11000 pprn by TRPH 9073 

Summary data based on field data that was collected using SCAPS 50 



SCAPS LIF and Geotechnical Data 
Push Id EARLl627.CSV North Conrainate (feet): 523324 63 

Datestart* - - - lridaNvembef13, *&- -i%ip%ordin-(feet): - 588533 56 - 

Time Started 8:32 PM Elevaticr, (faat): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity SOi1 Classification Interpretation 
based on CPT data 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 628.CSV North Coordinate (feet): 523387.75 

Date Started: Fnday, Noyember 03. 1995 ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ( f ~ ~ ~ : -  . --388517.00 ---- -- 

Time Started 9:16 PM Elevation (feet): 0 

Fluorescent Threshold (counts) I673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Soil Classification 
based on CPT data 

Interpretation 

0.17 451 3144 

0.41 476 1620 

0.64 462 1461 

0.90 483 1864 

1.15 483 2594 

1.40 470 1833 

1.66 48 1 1764 

1.92 487 2036 

2.17 491 1 844 

2.43 474 191 1 

2.67 476 1746 

2.93 472 1821 - 

3.18 483 2062 

3.44 455 3300 

3.70 462 2596 

3.94 476 1904 

4.20 481 2003 

4.45 466 1762 

4.70 472 1381 

4.95 470 1366 

5.21 470 1316 

5.47 460 1066 

5.72 472 1059 

5.98 457 998 

6.74 485 910 

6.98 483 954 

7.17 483 1001 

7.43 468 1073 

7.68 470 1063 

7.94 472 1023 

8.19 464 939 

8.45 474 978 

8.70 474 1099 

8.96 470 1313 

9.21 485 1400 

9.71 474 1463 

9.97 483 1 544 

10.22 464 1306 

Summaw data based on  field data that was collected usina SCAPS 

sand to sllty sand 

sandy s~lt  to silty clay 

sand to silty sand 

sand to s~lty sand 

sand to silty sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand 

sand to silty sand 

silty sand to sandy silt 

silty sand to sandy silt 

silty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to s~lty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 



SCAPS LIF and Geotechnical Data 
Push Id EARL1 628.CSV North Coordinate (feet): 523387 75 

Date Started&- - Friday, November 03, 1995 East Coordinate (feet): 58851730 - - 

Time Started 9:16 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

sand to s~lty sand 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 



SCAPS LIF and Geotechnical Data 
Push Id  EARLl629.CSV North Coordinate (feet): 523380 4 

Date Staded: Fr~day, November 03. 1995 - m d i n a t e  (feet,: 588252.1 1 -- - 

Time Started 10.09 PM Elevation (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

0.16 479 2374 

0.41 479 1707 

0.66 489 1287 

0.86 481 1269 

1.12 476 1421 

1.38 483 1424 

1.64 487 1502 

1.90 48 1 1427 

2.15 472 2460 

2.40 489 2388 

2.65 479 1937 

2.90 485 1591 

3.41 462 2394 

3.67 460 3670 

3.92 464 3833 

4.07 504 2528 

4.32 493 2554 

4.83 466 4967 

5.08 487 3408 

5.35 506 3237 

5.60 487 6343 

5.86 483 7909 

6.10 48 1 6341 

6.36 489 4830 

6.61 489 3823 

6.86 485 3389 

7.12 476 2992 

7.36 48 1 2470 

7.86 479 3559 

8.1 1 483 902 1 

8.36 483 9118 

8.62 485 6634 

8.88 483 4937 

9.15 485 2797 

9.39 483 1751 

9.91 487 1256 

10.16 466 1312 

10.65 464 1142 

Summary data based on field data that was collected using SCAPS 

s~lty sand to sandy silt 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand 

sand to silty sand 

sand to silty sand 

sand 

sand 

sand to silty sand 

silty sand to sandy slit 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand 

sand to silty sand 

silty sand to sandy silt ~ o G t e c t e d  by TRPH 9073 

silty sand to sandy silt Not-Detected by TRPH 9073 

sandy silt to silty clay Not-Detected by TRPH 9073 

sandy silt to silty clay Not-Detected by TRPH 9073 

silty sand to sandy silt Not-Detected by TRPH 9073 

silty sand to sandy silt Not-Detected by TRPH 9073 

silty sand to sandy silt Not-Detected by TRPH 9073 

sand to silty sand 

sand to silty sand 

sandy silt to silty clay 

sandy silt to silty clay 

silty sand to sandy silt 

sandy silt to silty clay 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 



SCAPS LIF and Geotechnical Data 
Push Id EARLl629.CSV North Coordmate (feet): 523380 4 

Fr~day, November 03, 1995 Date Started: East Coorgna& (feet): - - - - -- - 

588252 11 
- - - 

Time Started 10 09 PM Elevat~on (feet): 0 

Fluorescent Threshold (counts) 1673 

Depth (feet) Peak Wavelength (nm) Normalized Intensity Interpretation 
based on CPT data 

sand to s~lty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

sand to silty sand 

Summary data based on field data that was collected using SCAPS 
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APPENDIX E - SOIL CONVERSION CHART 



APPENDIX E - SOIL CONVERSION CHART 

FRICTION RATIO (%I, Rf 

1) 2 menmltivm fino groinod 
2) 1 orgonrc aatmrrol 
3) 1 cloy 
4) 1. S mtlty cloy to cloy 
5 )  2 cloymy mrlt to mrlty cloy 
6) 2.5 mondy milt t o  cloymy mi It 
7 )  3 mtlty mond t o  moody malt 
0 )  4 mond to m l l t y  oond 
0 )  5 oond 
10) 6 .  grovmlly rood to m a d  
1 1 )  1 vmry mtiff finm grainmd C * )  
12) 2 mond t o  cloymy mend C.1 

Figure E.2 - Simplified Soil Classrfication Chart for Standard Electronic Friction Conc 
(Roberston et al, 1986) 



APPENDE E - SOIL CONVERSION CHART 

FRICTION R A T I O ,  R f  , *lo 

1 bar = 100 kPa x 1 kg/cm2 

Figure E.l - Soil Class~fication Chart for Standard Electronic Friction Cone (Adapted 
from Douglas and Olsen, 1981) 



SCAPS FINAL REPORT 
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Naval Weapons Station Earle 



Cone 
Pressure 

Sleeve Soil Wavelength Raw 
Friction Classification at Peak I Fluorescence 

fs (tonsfsquare-foot) qc (tonslsquare-foot) nanometers at peak 

Push: C:\BASIC71\DATA\EARL1601 .PSH 
Probe: C:\BASIC71\DATA\PROBEI 4E.PRB 

Calibration: C:\BASIC71\DATA\C)CT17DFMMCAL 

Time: 
Date: 

Version: 



Cone 
Pressure 

Sleeve Soil VJavelength Raw 
Friction Classification at Peak Fluorescence 

qc (tonslsquare-foot) fs (tonslsquare-foot) nanometers at peak 



Cone 
Pressure 

Sleeve 
Friction 

0.0 5.0 

Soil 
Classification 

Wavelength 
at Peak I 

Raw 
Fluorescence 

. . . . . . . . .  

. . . . . . . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

qc (tonstsquare-foot) nanometers at peak 

Push: C:\BASIC71 \DATA\EARL1603.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCT17DFM.CAL 

Time: 11 :40:52 
Date: 10-1 7-1 995 

Version: 1.0 



~ 3 i  I G  

Pressure 
b,,a~a Soil W;.~ek>ih E L:.V 

Friction Classification at Peak Fluorescence 

nanometers 



Cone 
Pressure 

Sleeve Soil Wavelength 
Friction Classification at Peak I 

Haw 
Fluorescence 

qc (tonslsquare-foot) nanometers at peak fs (tonstsquare-foot) 

Push: C:\BASIC71\DATA\EARL1605.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCT17DFM.CAL 

Time: 17:04:50 
Date: 10-1 7-1 995 

Version: 1.0 



1 - - - - - - , *- -- - - - - - - -. - -- - 
Cone Sleeve Soil Wavelength . Raw 

Pressure Friction Classification at Peak Fluorescence 

nanometers at peak qc (tonslsquare-foot) 



Cone 
Pressure 

Sleeve Soil Wavelength 
Friction Classification at Peak I 

Raw 
Fluorescence 

nanometers at peak 

Push: C:\BASIC71\DATA\EARL1607.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCT17DFNiNiCAi 

Time: 19:51:13 
Date: 10-1 7-1 995 

Version: 1.0 



.- -- - 

Soil 
Classification 

.- - - - - 
L dvelength Raw 

at Peak Fluorescence 
Sleeve 
Friction 

Cone 
Pressure 

> . . . . .  

t . . .  

. I . , 

. . . . .  

. . . . .  

. . . . .  

i " "  

: . . . ,  

nanometers at peak 



Cone 
Pressure 

Sleeve 
Friction 

Soil 
Classification 

Wavelength 
at Peak I 

Raw 
Fluorescence 

nanometers at peak fs (tonsisquare-foot) 

Push: C:\BASIC71\DATA\EARL1609.PSH 
Probe: C:\BASIC71\DATA\PROBEl4E.PRB 

Calibration: C:\BASIC71\DATA\OCT17DFM.CAL 

Time: 17:57:25 
Date: 10-1 7-1 995 

Version: 1.0 



- - - -- - - --- -- P - --- -- - - - - 

CG: ~e Sleeve Ssil V!avolerqtl7 RP.\~! 
Pressure Friction Classification at Peak Fluorescence 

. . . . . . . . .  

. . . . . . . . .  

L . . . .  I . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

; . ' ' . : . . .  

: .  . .  . : .  . .  

qc (tonsisquare-foot) 

. . . . .  

. . . . .  

i ' . . '  

t . . . .  

nanometers at peak 



Cone 
Pressure 

Sleeve So11 vvavelengrn 
Friction Classification at Peak 1 

naw 
Fluorescence 

nanometers at peak fs (tonslsquare-foot) qc (tonslsquare-foot) 

Push: C:\BASlC71\DATA\EARL1613.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCTl7DFM.CAL 

Time: 12:01:46 
Date: 11 -03-1 995 

Version: 1.0 



Cone 
Pressure 

6 i ~ d b e  soil Wavelength 
Friction Classification at Peak 

Raw 
Fluorescence 

qc (tonslsquare-foot) nanometers at peak 



Cone 
Pressure 

Sleeve 
Friction 

5.0 

Soil 
Classification 

Wavelength 
at Peak I 

Raw 
Fluorescence 

qc (tonslsquare-foot) nanometers 

Push: C:\BASIC71 \DATA\EARLl615.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCTI 7DFM.CAC 

Time: 13:19:57 
Date: 1 1-03-1 995 

Version: 1.0 



Cone 
Pressure 

Sleeve Soil Wavelength Raw 
Friction Classification at Peak Fluorescence 

. . . . . . . . . .  

I . . . . ! . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . .  i ' . . '  

. .  , 

! . . . . ? . . . .  I . . .  :.... _ l  

nanometers at peak 



Cone 
Pressure 

Sleeve Soil 
Friction Classification 

Wavelength Raw 
at Peak 1 Fluorescence 

qc (tonslsquare-foot) nanometers at peak 

Time: 1 1 :23:07 
Date: 10-1 8-1 995 

Version: 1.0 

Push: C:\BASIC71\DATA\EARLI 61 7.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCT17DFM.CAL 



- - -- - I .- - - - - -, , - - - - -- 
Cone Sleeve Soil Wavelength ;;i~lvv 

Pressure Friction Classification at Peak Fluorescence 

. . . . . . . . .  

. . . . . . . . .  

. . .  ' i " " :  

. . .  I . . . . . .  

. . .  , . . .  , 

. . . . . . . . .  

. . . . . . . .  

. . . r . .  ' ;  

. . .  I . .  . :  



Cone 
Pressure 

Sleeve Soil Wavelength Haw 
Friction classification at Peak I 8 Fluorescence 

nanornetors ot pook qc (tonslsquare-foot) 

Push: C:\BASIC71\DATA\EARL1619.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCT17DFM.CAL 

Time: 16:43:28 
Date: 1 1-03-1 995 

Version: 1.0 



Cone 
Pressure 

Siewe t, Soil Wavelength Raw 
Friction Classification at Peak Fluorescence 

I 11 I 
. . .  I . . .  L . . . . : . . .  

qc (tonslsquare-foot) nanometers at peak 



Cone 
Pressure 

Sleeve Soil Wavelength 
Friction Classification at Peak I 

Haw 
Fluorescence 

I - 
qc (tonslsquare-foot) nanometers at peak fs (tonstsquare-foot) 

Push: C:\BASIC71\DATA\EARL1621 .PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCTl-IDFM.CAL 

Time: 18:41:35 

Date: 1 1-03-1 995 

Version: 1.0 



- - - .  - -  - - - -- -- -- . - - - - . - - -- - - 

Cone Sleeve Soil Wavelength Raw 
Pressure Friction Classification at Peak Fluorescence 

nanometers at peak 



Cone 
Pressure 

Sleeve Soil Wavelength 
Friction Classification at Peak I 

Raw 
Fluorescence 

i i l  
. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . .  i . '  

. . . . . . . . .  . ' I -  - 
fs (tonslsquare-foot) nanometers at peak qc (tonslsquare-foot) 

Push: C:\BASIC71\DATA\EARLI 623.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCT17DFM.CAL 

Time: 09:27:21 
Date: 10-1 8-1 995 

Version: 1.0 



- - - - - - - - - - - - - - - -- - - -  - 
Cot .e Sieeve Soil Wavelength Raw 

Pressure Friction Classification at Peak Fluorescence 

fs (tonskiquare-foot) nanometers at peak 



Cone 
Pressure 

Sleeve Soil Wavelength 
Friction Classification at Peak I 

Raw 
Fluorescence 

' 1  

fs (tondsquare-foot) 

I .  

qc (tonslsquare-foot) nanometers at peak 

Push: C:\BASIC71\DATA\EARL1625.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCT17DFM.CAL 
, ,  . 

Time: 21 :51 :37 
Date: 10-17-1 995 

Version: 1.0 



Cone 
Pressure 

S , e a e  Soil Wavelength Fcaw 
Friction Classification at Peak Fluorescence 

. . . . .  

. . . . .  

. . . . .  

: .  . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

I . . . .  

qc (tonstsquare-foot) nanometers at peak 



Gone 
Pressure 

Sleeve Soil Wavelength 
Friction Classification at Peak ! 

Raw 
Fluorescence 
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. . . . .  

. . . . .  

. . . .  

. . . .  

. . . .  

. . . .  

i " '  

: . . .  

. . 

. . . . .  

. . . .  

? . . .  

. . . .  

. . . .  

. . . .  

. . . .  

I . .  . 

nanometers at peak 

Time: 20:32:34 
Date: 1 1-03-1 995 

Version: 1.0 

Push: C:\BASIC71\DATA\EARLl627.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC71\DATA\OCT17DFM.CAL 



- -- - - - - - -- -- - - - . -- -- - - - - - 
Cone Sleeve Soil h e l e n g t h  Raw 

Pressure Friction Classification at Peak Fluorescence 
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i . . .  

I . .  . 
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: . . . .  

. . .  

I . .  
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qc (tonslsquare-foot) nanometers at peak 



APPENDIX H 

INVESTIGATION-DERIVED WASTE 
DISPOSAL RECORDS 



ANALYTICAL RESULTS 
DECONTAMINATION FLUIDS 



DRUM INVENTORY 
DECONTAMINATION FLUIDS 

DRUM 
LABEL 

CONTENTS 

2 
3 
5 

Decontamination Fluids 
Decontamination Fluids 
Decontamination Fluids 

6 
7 
Decon 4 

Decontamination Fluids 
Decontamination Fluids 
Decontamination Fluids 



26CSO1-79 

AIR 
26CSO1-79 

26FB01 

MY VOAMYH20 
26FB01 

NITROBEN 
26CS02-16 

26CS02-24 

26CS02-68 

26CS03-10 

26CS03-24 

26CS03-68 

DRUM 2. 

DRUM 3 

TRACERRESEARCHCORP. 
1555 PARK AVE., SUITE E 
EMERWILLE, CA 94608 
(510) 654-0714 FAX (510) 6544797 



A 

SUE 
D K E  
ANALYIST: 

SAMPLE 

26CS01-79 

AIR 
26CS01-79 

26FB01 

. . 

GROUNDWATER SAMPLE ANALYSIS SHEET 

EARLE120075-000.S 

MY VOAMW20 

26FB01 

NITROGEN 
26CS02-16 

26CS02-24 

26CS02.68 

26CSO3-10 

26CSO3-24 

26CS03-68 

DRUM 2 

DRUM 3 

m - 

1 
~0.0005 

OLR 
<0.001 

<0.001 
0.6 
0.4 
0.2 
0.6 
0.06 
0.2 
0.5 
0.3 



GROUNDWATER SAMPLE ANALYSIS SHEET 

SUE 

luEi 
ANN VISE 

smel€ 

DRUM 5 

DRUM 6 

DRUM 7 

TRACER RESEARCH CORP. 
1555 PARK AVE., SU.m E 
EMERWILLE. CA 94608 
(510) 6!i4-0714 FAX (610) 654-0797 



CAReoNTE I!z eEE 
SAMPLE 

DRUM 5 ~ 0 . 0 0 2  <0.005 <0.003 
DRUM 6 ~ 0 . 0 0 2  <0.005 c0.003 
DRUM 7 e0.002 <0.005 c0.003 



SUR 
lxm 

SAMPLf 

26HP20-15' 

26HP20-24' 

DECON 4 
26HP21-16' 

26HP21-24' 

26HP21-24' 

GROUNDWATER; i I , I, 

TRACER RESEARCH CORP. 
1555 PARK AVE., SUITE E 
EMERYVILLE, CA 94608 
(510) 656071 4 FAX .(510) 664-0797 



sAhw€ 

26HP20-15' 

26HP20-24' 

DECON 4 

26HP21-16' 

26HP21-24' 

26HP21-24' 

a 
GROUNDWATER SAMPLE ANALYSIS SHEET -I u 

I- 
0 
I- 

EARLU20075-OOO.S TRACER RESEARCH CORP. 
1 0MW6 1555 PARK AVE., SUITE E 
D.WILSON EMERYVILLE, CA 94603 

PPb 
(510) 654-0714 FAX (510) 

CARBOMTE TCE 5x 



DRILL CUTTINGS 
DISPOSAL RECORDS 



Service Center 

April 21, 1997 

RUSS TURNER 
BROWN & ROOT ENVIRONMENTAL 
993 OLD EAGLE SCHOOL RD. 
SUITE 4 15 
WAYNE, PA 19087-1710 

Dear SirIMadam: 

Enclosed please find a Certificate of Disposal which certifies that waste which Laidlaw 
Environmental Services picked up from your site on 02110197, manifest number 
NJNWC-97045, has been properly disposed. 

This certificate indicates the container number, date of disposal, disposal site and 
disposal method for all of the material picked up on the referenced manifest. 

If you have any questions, please feel free to contact your customer service 
representative. 

Sincerely, 

Laidlaw Environmental Services (TS), Inc. 

Enclosure 

k Laidlaw Environmental Services (TS), lnc. 

3527 Whiskey Bottom Road Laurel, Maryland 20724 
Wats 800.638.4440 Phone 301.953.9583 Fax 301.953.3486 



HAZARDOUS MATERIALS WASTE DISPOSAL 
LAIDLAU ENVIRONMENTAL SERVICES (TS),  INC. 

3527 WHISKEY BOTTOM ROAD 

LAUREL MD 20724- 

Ma i l  To: BROWN & ROOT ENVIRONMENTAL 
993 OLD EAGLE SCHOOL RD. 

SUITE 415 

WAYNE PA 19087-1710 

Attent ion: RUSS TURNER 

EPA ID: NJ0170022172 

Pickup Address: NAVAL UEAPONS STATION EARLE 

201 HIGHWAY 34 SOUTH 

COLTS NECK NJ 07722-5014 

Manifest No: NJNUC-97045 

This i s  t o  c e r t i f y  tha t  hazardous mater ia l  removed from NAVAL UEAPONS STATION EARLE 

has been disposed o f  i n  accordance w i th  a l l  appl icable local,  s t a t e  and federal regulat ions i n  the fo l low ing  manner. 

Container Date 

970210-NJNUC-001 04/01/97 

6NWC-003 

970210-NJNWC-002 04/01/97 

6NWC- 003 

970210-NJNUC-003 04/01/97 

6NWC-003 

97021 0-NJNUC-004 04/01/97 

6NWC-003 

Location Method 

LAIDLAU ENVIRONMENTAL SERVICES (UT), INC. I n d u s t r i a l  L a n d f i l l  

HILLIARD OH 

LAIDLAU ENVIRONMENTAL SERVICES (UT), INC. I n d u s t r i a l  L a n d f i l l  

HILLIARD OH 

LAIDLAU ENVIRONMENTAL SERVICES (WT), INC.  I n d u s t r i a l  L a n d f i l l  

HILLIARD OH 

LAIDLAU ENVIRONMENTAL SERVICES (WT), INC. I n d u s t r i a l  L a n d f i l l  

HILLIARD OH 

1 Operations Date: 04/21/97 



Department of the Environment - Waste Management Administration Hazardous 
2500 Broening Highway Baltimore, MD 21 224 Waste 

Program 
Please print or type (Form des~gned for use on ellte (12-pitch) typewriter) Form Approved OMB No 2050-0039 Expires 9130197 

3517 w hi ~ k &  Y ?aam US EPA ID Number 
E 3 0 7 ~ L l  M - G ~  9-60STq b.53 N i q ~ d - 1  

-4 - . -.---- . - .war. ..-.rr.rr. - r--.".;rr. ICil- .-" _--*IF-- -CL---..- " * .- ---- -P - 
J. ~ d d i t ~ o n a i ~ e s c r ~ p t ~ o n  for Materials L~sted Above 

Physlcal Physical K. Handlmg Codes for 
Hnz CODE State Spectflc Grav~ty Percentage HA2 CODE State Specific Gravtty Penentage Waste L~sted Above - - - ---- - . - -- m- -. - 

a. 

-- - . 100% c. - __-_ -- YO a. 3 - c. - 

- -- - - O/o d. - - - -  - -- b , -.- -_ . - _.*---.- - -1 __--I_ __ _--_-&--a & U_.=L. 

15. Spec~al Handlmg lnstruct~ons and Add~tlonai lnformat~on 

)6.GENERAT0RqS CERnFlCATlON: I hereby declare that thecontents of this consignment, are fully and accurately described above by proper shipping name 

I 

and are classified, packed, marked and labeled, and are In all respects,ln proper condltlon for transport by h~ghway accordmg to applicable International 
and national government regulations and Maryland Statutes or Regulatrons. w 
If I am a large quantlty generator. I certify that I have a program In place to reduce the volume and toxlclty of waste generated to the degree I have 
determined to be econom~cally pract~cable and that I have selected the pract~cable method of treatment, storage, or d~sposal currently available to me 
which mlnlmlzes the present and future threat to human health and the envlronment. OR lf I am a small quantity generator. I have made a good fa~th effort to C) 
mlnlmlze my waste generatton and select the best waste management method that IS ava~lable to me and that I can afford 0 



IEA 
An Aquarlon Company 

628 Route 10 
Whippany, New Jersey 07981 

Monroe. 
Connecticut 

203.261.4458 

REPORT TRANSMITTAL 
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BROWN & ROOT ENVIRONMENTAL 
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(CERTIFICATION NUMBER 14530) 
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IE A 
An Aquarlon Company 

20960-65467 
BROWN & ROOT ENVIRONMENTAL 

CLEAN SUBCONTRACTING OFFICER 
993 OLD EAGLE SCHOOL RDSUITE 415 

WAYNE , PA 19087-1710 

ATTENTION: RUSSEL TURNER 

The following samples were received for analysis by IEA-NJ (Cert.#14530). 
These Samples were received on and labeled as follows: 

IEA Sample No.: Client ID: Date Received 

6546700 1 16-IDW-0 1 11/21/96 
65467002 ARA-0 1 11/21/96 

DATA RELEASE AUTHORIZED BY: A$- w. 

Brian Wood L 

Laboratory Manager 



CHAIN OF CUSTODY 



CHAIN n F  CUSTODY RECORD 

STATION 
NO. 

- . - 
PROJECT NO.: SITE NAME: 

5803 - c h .  5 3  / NUS -- &,---/< 
SAMPLERS (SIGNATURE): NO. 

4&1 QL OF 
CON- REMARKS 

TAINERS 

DATE TIME COMP GRAB STATION LOCATION " 3% X 04 16 -2bw-01 I I oO1 
h h / ~ - o  r ( I 

lELlNQUlSHED BY (SIGNATURE): DATE / TIME: REMARKS: 

I i&qlqblm Fek 58 / I /  33 2Y 3 7 8 /  L 

Order No. 70440 (0693) - 1  

~ELINQUISHED BY (SIGNATURE): 

IELINQUISHED BY (SIGNATURE): 

DATE I TIME; 

%&96 I/W< 
DATE /TIME: 

R E Z ; ~ ~ ) :  

RECEIVED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

DATE I TIME: 

I 
DATE / TIME: 

RECEIVED BY(SIGNATURE): 

RECEIVED BY(S1GNATURE): 



ANALYSES 

TCLP 

METALS 

METHODOLOGY REVIEW 

METHOD NUMBER 

EPA METHOD 1311 

SW846 6010A/7000~ 



METALS ANALYSIS 

I 
DATA QUALIFIERS 

U - Result is below the Method Detection Limit (MDL) 

B - Result is between the MDL and the RL (Reporting Limit). 
(Note that this flag does not have the same meaning as in 
Organics analysis). 

ICP-TR - Trace Inductively Coupled Argon Plasma. 

ICAP - Inductively Coupled Argon Plasma. 

GFAA 621 1 
GFAA 6398 - Graphite Furnace Atomic Absorption. 

CV - Cold Vapor Atomic Absorption. 

NR - Not Requested. ' 
(. 



LABORATORY CHRONICLE 



1- OF NEW JERSEY 
SAMPLE CONTROL CHRONICLE 

Sampling Date: \ ~)&)q b 
,eceipt Date: 

Custody Seal: /Absent 
~ o t  Intact Cooler Tepp : 4? 

Chain of TBne ~ ~ a 6 k  : 

Sample Tags: Preservative Qr 

Shipping  ill: e --.- 1 ~ r b i l l t : 1 1 1 8 3 8 3 7 k i  

Subcontracting 

Parameter Sample I D  Parameter Sample ID 

zms 
AMMONIA 
mFIDE 
COLIFORX 
J4LKALINITY 
COLOR 
TOC 
'OX 
- m i i R m  
U R A N m  

Subcontract Lab: Date: 

Signature: 

Sample Prep 

Sample # 

C q ~ s i t i n g :  

Petcent Solids: 

P i c t u r e  : E$ 

p H  Perfoxmed: d o  
Rad Screen: 

Signature : D a t e :  



IEA 
An Aquarion ComPanY 

IEA, INC. - NEW JERSEY 
INTERNAL CHAIN OF CUSTODY CHRONICLE 

METALS 

JOB/CASE NUMBER: 6 7 ~  6 7  

MATRIX: WATER SOIL TCLP/EP OTHER : 

I confirm that I have performed the analpis below following SOP 
guidelines : 

Analysis: ICP 
Analyst Signatu Date 

0 4 -  0o-2 T W  w / $  T .  "\ t 3 - ( 3 - 4 6  
I J 

Preparation: ICP Consumed 

Preparation/Analysis: Cyanide 

~reparation/Analysis: Hexavalent Chromium 

~nalysis: Furnace 

Preparation: Furnace 

Preparation/Analysis: Mercury 

I confirm that I have reviewed all associated data and authorize thc 
release of this job: A .  - - - 

AUTHORIZATION: 
Group Leader/Lab Director 





Client: BROWN & ROOT ENVIRONMENTAL 

Job No: 20960-65467 

NONCONFORMANCE SUMMARY 

METALS 

No problems were encountered. 



TCLP 



CLIENT : Brown & Root Envirmmental 

'OB No. : 65467 a 

" 

TOXICITY CHARACTERISTIC LEACHING PROCEDURE 
(TCLP) PART261 

Units: MG/L 

Lab I . D .  

C l i e n t  1.D LEACH BLANK 



t+awf 
, Fluorescence 

Soil 
Olassification 

Wavelength 
at Peak I 

Sleeve 
Friction 

Cone 
Pressure 

nanometers at peak 

Push: C:\BASIC71\DATA\EARL1629.PSH 
Probe: C:\BASIC71\DATA\PROBE14E.PRB 

Calibration: C:\BASIC'II\DATA\OCT17DFM.CAL 

Time: 22:09:19 
Date: 1 1-03-1 995 

Version: 1.0 
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