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1.0, INTRODUCTION 

/ , 

Foster Wheeler Environmental Corporation (Foster Wheeler Environmental) has been 
contracted by the Northern Division, Naval Facilities Engineering Command (Navy) to 
perform the work outlined in this Work Plan at Site 12 - Former Battery Storage Area, at the 
Naval Weapons Station (NWS) Earle located in Colts Neck, NJ. This Work Plan is being 
submitted to satisfy the pre-construction submittal requirements included in paragraph 1.2.1, 
Pre- and Post-Construction Documentation of the Statement of Services for Delivery Order 
No. 0034 under Remedial Action Contract No. N62472-94-D-0398. 

1.1 PROJECT OBJECTIVES 

The project objectives are: excavation, removal, and disposal of contaminated soils, sample 
collection to demonstrate that New Jersey Department of Environmental Protection (NJDEP) 
Residential Clean-Up Standards have been met, and restoration of the site after excavation. 
Removal of the impacted soils will minimize the potential migration/mobilization of the 
contaminants to surface water, groundwater, and soils at the site. All work will be completed 
in accordance with all applicable federal, state, and local regulations. 

The Health and Safety Plan previously submitted for Site 19 shall be used for this effort since 
this was a similar removal action of soils contaminated with metals and semi-volatile 
organics. 

2.0 PROJECT LOCATION AND DESCRIPTION 

Naval Weapons Station Earle (NWS-Earle) is located in Monmouth County in east-central 
New Jersey as presented on Figure 2-1, Site Location Map. The base consists of a Mainside 
area and a Water Front area occupying a total of approximately 11,134 acres. The Mainside 
of the base is located approximately 10 miles inland from the Atlantic Ocean. The Mainside 
and the Waterfront areas of the base are linked by a narrow tract of land that serves as a right- 
of-way for a government road and railroad line. 

NWS Earle is responsible for furnishing ammunition to the naval fleet, and coordinates all 
port services and logistical support for home-ported and visiting ships. The base also 
conducts safety inspections, supervises ammunition loading for the United States Coast 
Guard, and provides marine fire fighting capability and standby tug services. 

Site 12 is located at the Waterfront area of the NWS-Earle Base. The Waterfront consists of 
an ammunition depot and associated piers for loading and servicing the naval fleet. Site 12 is 
located adjacent to the loading dock north of Building R-10. Site 12 - Former Battery 
Storage Area is shown as Figure 2-2. Based on the existing data, the area to be excavated is 
located between the loading dock, on the north side of Building R-l 0, and 
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the railroad tracks. It is also possible that soils to the north of the Former Battery Storage 
Area will require excavation. 

Site 12 was used as a temporary staging area for forklift batteries. Some of the batteries were 
apparently drained of their electrolyte onto the site. The storage area encompassed an area of 
approximately 10,000 square feet. The area has not been used for battery storage for some 
time. There is no visible source of contamination, such as staining or stressed vegetation. 

Brown and Root Environmental conducted a Remedial Investigation of the Site 12 in 1995. 
Surface soils were obtained between the loading dock, on the northern side of Building R-10, 
and the railroad tracks. The soil samples were collected from 0 to six-inches below grade. 
The three soil samples were analyzed for target compound list (TCL) volatile organic 
compounds (VOCs), TCL semivolatile compounds (SVOCs), TCL pesticides/PCBs, and 
target analyte list (TAL) metals. The laboratory analyses of the surface soils revealed 
concentrations of SVOCs and inorganics above the NJDEP Residential Direct Contact 
Cleanup Criteria. Table 2-l summarizes the contaminants of concern that were detected at 
concentrations greater than the NJDEP Residential Clean-Up Criteria. 

Brown and Root Environmental conducted additional sampling at Site 12, and submitted an 
Addendum to the RI. The additional sampling included the collection of an additional soil 
sample (12SSO4) to the west of surface soil sample 12SSO3 in order to delineate the western 
extent of contamination. Soil borings were also advance during the additional field work in 
order to obtain soil sample for laboratory analyses to delineate the vertical extent of the 
contamination. Four soil borings were advanced to a depth of approximately 3 feet below 
grade at surface soil sample locations. The four subsurface soil samples were analyzed for 
(TAL) metals. The laboratory analyses of the subsurface soil samples revealed that the 
concentrations of metals at 3 feet below grade were below all NJDEP Residential Clean-Up 
Criteria. Appendix A contains a summary of all the analytical data collected for the RI, and 
the Addendum to the RI. 

2.1 SITE CONDITIONS 

Local topography at Site 12 is relatively flat, approximately 13 feet above sea level. Much of 
Site 12 is paved with asphalt, however, the area of concern is covered with minimal 
vegetation, and is not paved. 

2.1.1 Site Geology 

NWS-Earle is situated in the Coastal Plain Physiographic Province of New Jersey. The 
Coastal Plain consists of a series of seaward-dipping unconsolidated sediments of Cretaceous 
through Quaternary Age, deposited atop pre-Cretaceous bedrock. The Coastal Plain 
sediments were deposited in continental, coastal, and marine depositional environments, and 
consist of numerous sequences of sand and gravel, silt, and clay. These deposits generally 
strike northeast-southwest, and dip to the southeast at 10 to 60 feet per mile. The Coastal 
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TABLE 2-1 CONCENTRATIONS OF SOIL SAMPLES GREATER THAN NJDEP 
RESIDENTIAL CT,EANl JP CRTTERTA 

Soil Sample Soil Sample Soil Sample Soil Sample Soil Sample NJDEP 
12SSOl 12sso2 12SSO3 12SSO3 12SSO4 Residential 

Clean-Up 
Criteria 

SEMIVOLATILES 
Benzo(a)pyrene 250 ug/kg 1,100 ugikg ‘; 1,700 ug/kg .2,800 ug/kg : N/A 660 ug/kg 
Benzo(a)fluoranthene 6 10 ug/kg 4,600 ug/kg 8,7OOug/kg 12,OOOug/kg N/A 900 ug/kg 
Benzo(a)anthracene 2 10 ug/kg 1,600 ug/kg 2,300 ug/kg 5,500 ug/kg N/A 900 ug/kg 
INORGANICS 
Lead 68.6 mg/kg 1,130 mgfkg 978 mg/kg 1,070 nig/kg I 12.6 mg/kg 400 mg/kg 
Zinc* 2 14 mglkg 835 mglkg 1,500 mg/kg 1,570 mg/kg 54.7 mg/kg 1,500 mg/kg 

1~ 
Shaded concentrations are greater than or equal to the NJDEP Residential Cleanup Criteria. 
*Zinc data was rejected during data validation, but is expected to be present. 
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Plain section is nearly 900 feet thick beneath NWS-Earle (Brown & Root, Draft Remedial 
Investigation Report, March 1996). 

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 mainly of 
tan and gray fine to medium grained quartz sand with localized clay beds. The presence of 
the Englishtown Formation beneath Site 12 has not been confirmed because soil 
characterization has not been performed at the site. However, the sediments encountered in 
borings at nearby Sites 6, 15, and 17 generally exhibit soil characteristics that agree with the 
published description of the Englishtown Formation. Sites 6, 15, and 17 are located within 
1,000 feet of Site 12 to the northeast, south-southeast, and south-southwest, respectively. 
Soil borings in these sites revealed fill material, sand, silty sand, and clayey sand (Brown & 
Root, Draft Remedial Investigation Report, March 1996). 

2.1.2 Groundwater 

Shallow groundwater is expected at Site 12, as occurs within most areas of the naval base. 

3.0 SCOPE OF WORK 

The tasks included in this scope of work are described below in greater detail. 

3.1 TASK 1 - PROJECT PLANNING/MANAGEMENT 
//? 

Project Planning/Management activities include the preparation of pre-construction 
submittals, coordinating utility requirements, mobilization to the site, and providing home 
office support functions during the estimated period of performance. The subtasks involved 
in Project Planning/Management are described below. 

3.1.1 Subtask 1 A - Pre-Construction Submittals 

Foster Wheeler Environmental will prepare and submit the following pre-construction 
documents to the Navy: 

Work Plan 
The Work Plan presents Foster Wheeler Environmental’s approach to executing the project, 
including the site description, statement of work, engineering data, transportation and 
disposal information, and sampling and analytical requirements. 

Heaiih and Safety Plan (HASP) 
The approved Health and Safety Plan (HASP) for the Site 19 Remediation shall be used for 
the Site 12 Remedial Action. The Site 19 remedial action involved the excavation and 
removal of soils contaminated with semi-volatile organics and metals, almost identical to Site 
12. The HASP includes Foster Wheeler Environmental’s approach to providing for the health 

f-- 
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and safety of its employees during the project. The Activity Hazard Analysis and Action 
Levels for this effort shall be submitted as an Addendum to the Site 19 HASP. 

3.1.2 Subtask 1 B - Mobilization 

. 

Mobilization will consist of contacting appropriate Navy personnel at NWS Earle to arrange 
for contractor passes and to coordinate support requirements for the excavation work. A 
utility survey shall be conducted to determine all utility lines in the work area. A thorough 
survey of above ground utilities and structures will be conducted prior to work. Subsurface 
utilities shall be located by NWS-Earle Public Works personnel. A dig permit shall be 
obtained prior to any excavation work. 

3.1.3 Subtask 1 C - Home Office Support 

Foster Wheeler Environmental’s Langhome, Pennsylvania office will provide home office 
support for the duration of the project. Home office support includes the preparation of the 
monthly progress reports, financial and technical reports. 

3.2 TASK 2 - PERMIT AND REPORT PREPARATION/SUBMISSION 

3.2.1 Subtask 2A- Dig Permit 

Foster Wheeler Environmental shall contact the NWS-Earle Public Works Department to 
obtain a dig permit and have all utilities marked-out prior to excavation activities. Foster 
Wheeler will also contact the New Jersey Dig Safe to clear additional utilities. 

3.2.2 Subtask 2B-Preparation of Closure Report 

Foster Wheeler Environmental shall prepare a report detailing the actions performed at Site 
12, and any subsequent findings or changes based on the field work. This report will be 
submitted to the Navy. 

3.3 TASK 3- PRE-EXCAVATION SOIL SAMPLING 

Objectives 

The objective of soil sampling prior to excavation is to characterize the waste for off-site 
transportation and disposal. Based on laboratory analyses, the soil may contain 
concentrations of TAL metals, and some semi-volatile organic compounds, above the NJDEP 
Residential Clean-Up Criteria. 

Sampling Locations, Equipment and Procedures 

Waste characterization samples shall also be collected from the anticipated excavation area. 
between former soil sample locations 12SSOl and 12SSO4. The soil samples shall be 
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collected from 0 to 2.5 feet below grade. Waste characterization samples at Site 12 will be 
selected for every 20 cubic yards of excavated material for the first 100 cubic yards, then for 
every 100 cubic yards of material thereafter. Since waste characterization sampling will take 
place before the actual excavation, the number of samples will be based upon estimates of the 
quantity of material to be excavated. Once the locations have been selected, a laborer in level 
D protection using clean, dedicated sampling gloves will collect the waste characterization 
samples from O-2.5 feet with a decontaminated steel hand auger. 

,/--Y 

c- Procedures for sampling are as follows: 

1. 

2. 

3. 

Using a clean steel hand auger, core down from O-2.5 feet at sample location. 
Transfer soil, with as few rocks and vegetative material as possible, from auger 
head into the sample bottle. 
Cap the sample bottle immediately. Wipe excess residue from the sides of the 
bottleware. 
Affix labels to the sample jar(s), and complete chain-of-custody and other required 
sample data forms. Protect samples against extreme temperature changes and 
breakage by placing them in sample coolers stored in a protected area. 

Sample Analysis 

The waste characteristics samples shall be collected from previously chosen locations and 
laboratory analyzed for total petroleum hydrocarbons (TPH), total organic halogens (TOX), 
polychlorinated biphenyls (PCBs), ignitability, corrosivity, reactivity, moisture content, 
RCRA metals (including Cu, Ni, Zn), and full TCLP. The laboratory analyses are dictated by 
the analytical requirements of the recycling and disposal facilities. Based on previous 
analytical data of soil samples, the soils will probably be classified as non-hazardous, 
therefore the excavated soils shall be sent to a soil recycling facility, but the laboratory 
analyses must verify the non-hazardous classification of the soils. 

The Sampling and Analysis Plan in Section 4 details the sample collection methodology and 
the laboratory analyses. 

3.4 TASK 4 - REMOVAL OF CONTAMINATED SOIL 

The contaminated soil from Site 12 shall be excavated with a Case 580 backhoe, or 

- equivalent. Since the waste characterization samples are to be obtained prior to the 
excavation activities, the soil can be loaded directly into trucks for off-site disposal. The 
trucks shall be backed down the paved area to the east of Building R-10. The soil loading 
area shall be covered with plastic. The trucks shall be loaded on the asphalt area covered 
with plastic. The plastic-lined loading area shall be kept free of soils in order to prevent truck 
tires from coming in contact with contaminated soils. Y---Y 
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The area north of Building R-10 shall be excavated to a depth of approximately 2 to 3 feet 
below grade, between the loading dock, and the railroad tracks. The anticipated area of 
excavation is delineated to the east by former soil sample location 12SSOl and to the west by 
former soil sample location 12SSO4. Soils that exhibit any staining, odors, or indicate the 
presence of volatile organics on air monitoring equipment will be removed from the 
excavation and transported off-site. 

Hay bales shall be installed in order to control erosion and prevent the migration of sediments 
off-site during the excavation and back-filling operations, The hay bales shall be set a 
minimum of four inches in the soil. The barriers shall be constructed in such a manner as to 
prevent water from bypassing the ends of the barriers. The hay bales shall be removed after 
the site is stabilized such that erosion control is no longer needed. 

The area will be inspected, and the work zone will be cordoned off to prevent accidental 
access to the work zone. A decontamination pad will be created for both equipment and 
personnel. ‘The decontamination pad will be located within the work zone, near to the point 
of entry/exit. All miscellaneous waste and waste water will be stored on site and disposed of 
properly as described in Section 6.0 of this Work Plan. Excavated soils and other wastes are 
not anticipated to be hazardous. 

3.5 TASK 5 - POST EXCAVATION SAMPLE COLLECTION 

Post-excavation samples will be collected from the walls and bottom of the excavation to 
demonstrate that the NJDEP Residential Clean-Up Standards have been met. 

Objectives 

The objective of confirmation sampling after the excavation activity is to determine if all of 
the contaminated material has been removed from the site before back-filling takes place. 

Sampling Locations, Equipment and Procedures 

Based on NJDEP Final Regulations, one confirmatory sample will be taken from the top of 
each side-wall for every 30 linear feet of side-wall and one sample will be taken from the 
excavation bottom for every 900 square feet of bottom area. If possible, these samples 
should be taken from areas of visible staining or with a strong odor. The samples will be 
collected by a laborer in level D modified protection, using dedicated clean sampling gloves, 
a clean steel trowel and bowl. Wide-mouthed sample bottles will be used. 

Procedures for sampling are as follows: 

1. Using a clean steel trowel and bowl, dig into side-wall (or excavation floor) at 
sample location. Transfer soil, with as few rocks and organic material as possible, 
into the sample bottle. 
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. 2. Cap the sample bottle immediately. Wipe excess residue from the sides of the 

3. 
bottleware. 
Affix labels to the sample jar(s), and complete chain-of-custody and other required 
sample data forms. Protect samples against extreme temperature changes and 
breakage by placing them in sample coolers stored in a protected area. 

Sample Analysis 

Each sediment/soil sample will be collected and analyzed for TCL semi-volatile organics and 
TAL metals as described in Table 4-1. 

3.5.1 Field Blank Sampling 

Objectives 

The objective of field blank sampling is to ensure that the proper quality assurance and 
quality control procedures were used during the collection of the confirmatory soil samples. 

Sampling Locations, Equipment and Procedures 

One water sample shall be collected for the field blank. 

Procedures for sampling are as follows: 

1. Deionized water shall be poured over the decontaminated soil collection device, 
such as a hand auger, with the water being collected in a decontaminated stainless 
steel bowl under the sampling device. The water should be transferred from the 
stainless steel bowl to the appropriate sample container. 

2. Cap the sample bottle immediately. Wipe excess residue from the sides of the 
bottleware. 

3. Affix labels to the sample jar(s), and complete chain-of-custody and other required 
sample data forms. Protect samples against extreme temperature changes and 
breakage by placing them in sample coolers stored in a protected area. 

Sample Analysis 

Each water sample will be collected and analyzed for TCL semi-volatiles and TAL metals as 
described in Table 4- 1. 
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3.6 TASK 6- EQUIPMENT DECONTAMINATION 

The excavator bucket, and any other equipment that comes into contact with contaminated 
soils, shall be decontaminated with a pressure washer. The decon water shall be collected, 
containerized in 55 gallon drums, analyzed, and disposed off-site. 

3.7 TASK 7- BACKFILL OF EXCAVATION 

The excavated area shall be back-filled and graded to match the surrounding grade following 
Navy review of confirmatory sample analysis and determination of soil analyses meeting the 
NJDEP Residential Clean-Up Criteria. The excavated area shall be back-filled with certified- 
clean common fill or sand and compacted with a hand-operated, plate type, vibratory or other 
suitable hand tampering device. 

4.0 FIELD SAMPLING AND ANALYSIS PLAN 

4.1 INTRODUCTION 

Foster Wheeler Environmental Corporation (FWENC) is submitting this Sampling and 
Analysis Plan (SAP) for excavation and disposal of contaminated soil at Site 12 at the Naval 
Weapons Station (NWS) Earle Waterfront located in Leonardo, NJ. The samples are being 
collected for waste characterization and post-excavation confirmatory samples. The 
analytical results will be reviewed by the Navy to confirm that the remediated site meets 
NJDEP Residential Clean-Up Criteria prior to backfill of the excavations. This work is being 
performed under Delivery Order No. 0034 to Navy Contract N62472-94-D-0398 

The SAP presents the procedures to be followed during excavation and sampling of the Site 
12-Former Battery Storage Area. The SAP specifically addresses the following areas: 

l 

0 

e 

Analytical Requirements 
Responsibilities of Site Personnel 
Sample Analytical Program 
Sample Packing and Shipping 
Documentation 
Field Sampling Program 
Quality Assurance/Quality Control 
Procedures for Field Changes and Corrective Actions 

Site-specific Standard Operating Procedures have been included (Section 3.0) to describe the 
sampling procedures. Any modifications necessary to these SOPS due to field conditions or 
other unforeseen situations shall be recorded in the site logbook, documented on the 

11 



appropriate Change Request Forms (CRF) by site personnel, and approved by the Senior 
Project Engineer/Manager (See Section 8.5). 

4.2 PERSONNEL RESPONSIBILITIES 

The project team will include the following personnel: 

The Senior Project Engineer/Manager (SPEM) has final responsibility for the development of 
the SAP and management of the project team. 

The Project Superintendent (PS) is responsible for assuring that proper collection, packaging, 
preservation, and shipping of samples is performed in accordance with the SAP. In addition, 
the PS is responsible for coordinating with the subcontracted laboratory during sample 
analysis and for reviewing the analytical data received from the laboratory. 

The Site Health and Safety Officer (SHSO) is responsible for the safety of all site personnel 
as detailed in the site-specific Health and Safety Plan (HASP), presented under separate 
cover. 

The Laboratory Subcontractor is responsible for supplying all services, equipment, and 
material required to perform the analysis of the environmental samples. The laboratory 
subcontractors are responsible for following all specified methodology protocols, including 
quality assurance/quality control (QA!QC) requirements. In addition, the laboratory 
subcontractors are responsible for the proper disposal, including all associated costs, of the 
environmental samples upon completion of the analytical work. 

4.3 FIELD SAMPLING ACTIVITIES 

This section addresses the field investigation activities, including: 

l Sample Tracking System 
l Sample Analytical Requirements 
l Sample Packaging and Shipping 
l Sample Documentation 

4.3.1 Sample Tracking System 

The objective of the sample identification system is to provide a framework for developing 
sample numbers that are unique to that sample and convey information regarding sample type 
that will enable data users to easily identify sample locations. The sample designation is 
established in order to integrate the data into the Navy’s Geographical Information System 
(GIS). 
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The first two number of the sample tracking system shall refer to this site specific location, 
which in our case is Site 12. All soil sample identifiers shall begin with the number 12. For 
example 12SSOl would refer to Site 12 soil sample one. In order to identify the specific 
sample, the date and round shall be appended to the sample name. 12SSOl-99-1 would refer 
to Site 12, soil sample number 1, taken from the first round in 1999. A “D” would be added 
to the sample nomenclature to indicate a duplicate sample. For the purposes of this sampling 
effort, the following characters shall be assigned to identify the various matrices: 

WC = Waste characterization SS = Soil sample 
WW = Wastewater (decon fluids) 

For example, 12WCOl-99-l would be waste characterization number 1, collected at Site 12 
during the first round of sampling in 1999. 

A cumulative sampling master log will be maintained as the field program progresses. The 
samples taken will be referenced to each sampling location in the site logbook. 

All location information for the samples will be recorded in the field sampling logbook 
(Section 8.6.1). 

4.3.2 Sample Analytical Requirements 

Table 4-1 specifies location, number of samples, matrix, laboratory analyses, and rationale 
for each sample type. Specific procedures governing sample preservation are presented 
below. Reagents required for sample preservation will be added to the sample containers by 
the laboratory prior to their shipment to the field or added in the field. In general, aqueous 
samples of low concentration organics (or soil samples of low or medium concentration 
organics) are cooled to 4°C. Medium and high hazard aqueous or high hazard soil samples 
are not preserved. Low concentration aqueous samples for TPH are acidified with H,SO,, 
while medium concentration and high hazard aqueous metal samples are not preserved. Soil 
samples for metals are not preserved. 

Preservatives will be added to the sample bottleware by the subcontracted laboratory prior to 
shipment to the site. These reagents should be reagent (AR) grade and should be diluted to 
the required concentration with double-distilled, deionized water. 

4.3.3 Sample Packaging and Shipping 

The objective of the sample packaging and shipping requirements are to maintain sample 
integrity from the time a sample is collected until it is received at the analytical laboratory. 
Chain-of-custody (COC) forms, sample labels, custody seals, and other sample documents 
will be completed to maintain sample integrity. Specific procedures for packaging and 
shipping of environmental samples are presented below. These procedures were obtained 
from the NJDEP Field Sampling Procedures Manual. 
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TABLE 4-1 
NAVAL WEAPONS STATION-EARLE 

u-t... UII.U ttI.“t%\L.f\LIIr31cY mr;y”ln-...- .._- 
Media Analyses Frequency Quantity Method Rationale 

Soil l’ull KU’, TI’H. TOX, Waste characterization sample: one sample I TPH:El’A 413 
PCBs, ignitahility, from the area of the highest concentrations TOX: SW846 Method 3540A/9020A 

Analytical results used for 

corrosivity, reactive ofcontaminants. 
waste characterization for 

PCBs-SW846,8080 
cyanide, reactive Ign: SW-846 Method I020 

selection of material transporter 

sullide, moisture Corr: SW846 Method I I IO 
and disposal facility. 

content. RCRA metals React: SW846 Chapter 7 
(including Cu. Ni. Zn) TAL metals-EPA SW846 

Full TCLP SW846 13 I I with applicable. methods 
Pollowing. 

Soil Semi-volatile TCLP. Waste characterization samples: one sample 9 TAL metals-EPA SW846 
Metals TCLP. and TAL for every 20 yds’ for first 100 yds’ of Full TCLP SW846 131 lwith applicable. methods 

Analytical results used for 

metals excavated material, one sample for every following. 
waste characterization for 

IO0 yds’ thereafter. 
selection of material transporter 

and disposal facility. 

Soil 

Field Blank 

TCL semi-volatile 
organics 
TAL metals 

TCL semi-volatile 
organics 
TAL metals 

Confirmatory soil samples from every 30 
linear feet of sidewall and every 900 square 
feet of base. 

One per sampling episode. 

18* TCL semi-volatiles SW846.8270 Analytical results used to 
TAL metals SW846,60 I017000 insure site meets NJDEP direct 

contact non-residential 

standards prior to backfilling 
operations. 

I TCL semi-volatiles SW846, 8270 To ensure proper quality 
TAL metals SW846, 60 I017000 assurance/quality control 

during sampling operations. 

Dccon Water TCL semi-volatile 
organics 
TAL metals 

One sample for all decon water generated. I TCI, semi-volatiles SW846. 8270 Analytical results used for 
TAL metals SW846, 60 I O/7000 waste characterization for off- 

site transportation and disposal 
of decon water generated at the 
site. 

* yuantttres mciuaes aupticate quattty assurance samples 

:, ‘1 
_ 
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4.3.3.1 Environmental Samples 

Low-concentration samples will meet the volume limits for the limited quantity packaging 
exceptions under 49CFR173 and should be packaged for shipment as follows: 

1. A sample label is attached to the sample bottle. The label should be taped over with clear 
packing tape to preserve legibility. 

2. A picnic cooler (such as a Coleman or other sturdy cooler) is typically used as a shipping 
container. In preparation for shipping samples, the drain plug is taped shut from the 
inside and outside, and a large plastic bag is used as a liner for the cooler. Approximately 
1 inch of packing material, such as asbestos-free vermiculite, perlite, or Styrofoam beads, 
is placed in the bottom of the liner. The cooler containing methanol-preserved volatile 
soil samples must have the following markings on the cooler: Limited Quantity, This End 
Up. Each sample shall not contain more than one (1) liter of methanol or one (1) gallon 
of fumic acid, and the total weight of the cooler and packaging materials must not exceed 
64 pounds. 

3. The sample bottles are placed in the lined picnic cooler. Cardboard separators, and/or 
additional packing material, should be placed between the bottles to prevent breakage 
during shipping. 

/ 4. Aqueous samples for low or medium-level analysis must be shipped cooled to 4°C with 
ice. No ice is used in shipping high-level aqueous samples, or soil samples, or dioxin 
samples. Ice is not required in shipping soil samples, but may be utilized at the option of 
the sampler. All cyanide samples, however, must be shipped cooled to 4°C. 

5. The lined cooler is filled with packing material (such as asbestos-free vermiculite, perlite, 
or Styrofoam beads), and the large inner liner is taped shut. Sufficient packing materials 
should be used to prevent sample containers from making contact during shipment. 

6. The paperwork being shipped to the laboratory is placed inside a plastic bag. The base is 
sealed and taped to the inside of the cooler lid. A copy of the COC form should be 
included in the paperwork sent to the laboratory. The last block on the COC form should 
indicate the overnight carrier and airbill number. The airbill must be filled out before the 
samples are handed over to the carrier. The laboratory should be notified if the shipper 
suspects that the sample contains any substance for which the laboratory personnel should 
take safety precautions. 

7. The cooler is taped shut with strapping tape (filament-type). 

8. At least two signed custody seals are placed on the cooler, one on the front and one on the 
back. 
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9. The name and address of the shipper and consignee are placed on the exterior of the 
container in addition to the shipping papers. Commercial address labels may be used. 
l The DOT Proper Shipping Names and UN# are placed on the outside of the cooler: 

For methanol preserved samples: Methanol, PG II, UN1230, or 
Flammable Liquid, NOS (Methanol), 
PG II, UN1230 

l The words “Limited Quantity” are written on the cooler adjacent to the Proper Shipping 
Name and UN#. A DOT Hazard Class Label is not required for limited quantity samples. 
l Markings indicating “This End Up” with upward pointing arrows are placed on two 

(2) sides of the container. Commercially printed labels shall be used 

r-- 

10. The cooler is handled over to the overnight carrier. A Dangerous Goods airbill is 
necessary for shipping environmental samples if preserved with methanol or acid. A 
standard airbill can be used to ship the samples if there are no preservatives. 

11. Arrow symbols indicating “This Way Up” should be placed on the cooler in addition to 
the marking and labels described above. 

12. Restricted-article/Dangerous Goods airbills are used for shipment indicating the 
following: 

l 

l 

Number of packages or number of coolers. 

Proper shipping name and packaging group. If unknown, use FLAMMABLE 
SOLID, N.O.S. or FLAMMABLE LIQUID, N.O.S. 

Hazard Class; if unknown, use flammable solid or flammable liquid. 

Words “Limited Quantity” if inner containers meet the volume limits for limited 
quantities under 49CFR173. 

Identification number; if unknown, use UN1325 (for flammable solids) or 
UN 1993 (for flammable liquids). 

Net quantity per package or amount of substance in each cooler. 

Radioactive materials section (leave blank). 

Passenger or cargo aircraft (cross off the nonapplicable). Up to 25 pounds of 
flammable solid per cooler can be shipped on a passenger or cargo aircraft. Up to 
1 quart of flammable liquid per cooler can be shipped on a passenger aircraft, and 
up to 10 gallons of flammable liquids per cooler can be shipped on a cargo 
aircraft. Use Hazardous Materials Table (49CFR172.101) column (9) to verify 
quantity restrictions for other Proper Shipping Names. 

p9\ 
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l Name and title of shipper (printed). 

l An emergency telephone number at which the shipper can be reached within 24- 
48 hours. 

l Emergency Response Guide Number 

l Shipper’s signature. 

NOTE: The penalties for improper shipment of hazardous materials are severe. A fine of 
$25,000 and five years imprisonment can be imposed for each violation. 

4.3.3.2 Hazardous Samples 

Medium- and high-concentration samples are defined as hazardous and must be packaged as 
follows: 

1. A sample label is attached to the sample bottle. The label should be taped over with clear 
packaging tape to preserve legibility. 

2. Each sample bottle is placed in a plastic bag, and the bag is sealed. For medium- 
concentration water samples, each VOA vial is wrapped in a paper towel, and the two 
vials are placed in one bag. As much air as possible is squeezed from the bags before 
sealing. 

3. Each bottle is placed in a separate paint can, the paint can is filled with vermiculite, and 
the lid is fixed to the can. The lid must be sealed with metal clips, or with filament or 
evidence tape; if clips are used, the manufacturer normally recommend six clips. 

4. Arrows are placed on the can to indicate which end is up. 

5. The outside of each can must contain the proper DOT shipping name and identification 
number for the sample. The information may be placed on stickers or printed legibly. If 
the nature of the sample is known, 49 CFR 17 l-1 77 is consulted to determine the proper 
labeling and packaging, requirements. A liquid sample of an uncertain nature is shipped 
as a flammable liquid with shipping name “FLAMMABLE LIQUID, N.O.S.” and the 
identification number “UN 1993 .” A solid sample of uncertain nature is shipped as a 
flammable solid with the shipping name “FLAMMABLE SOLID, N.O.S.” and the 
identification number “UN1 325.” 
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6. The cans are placed upright in a cooler lined with a plastic garbage-type bag, with the 
drain plug taped shut inside and out. Asbestos-free vermiculite, perlite, or Styrofoam is 
placed in the bottom of the cooler. Two sizes of paint cans are used: half-gallon and 
gallon. The half-gallon paint cans may be stored on top of each other; however, one- 
gallon cans are too high to stack. The cooler is filled with packing material and the 
plastic liner is taped shut. 

,Y---\ 

7. The paperwork going to the laboratory is placed inside a sealable plastic bag and taped to 
the inside of the cooler lid. A copy of the COC form must be included in the paperwork 
sent to the laboratory. The sampler keeps one copy of the COC form. The laboratory 
should be notified if the sample is suspected of containing any substance for which 
laboratory personnel should take safety precautions. 

8. The cooler is closed and sealed with strapping tape. At least two custody seals are placed 
on the outside of the cooler (one on the front and one on the back). 

9. The following markings are placed on top of the cooler: 

l Proper shipping name (49 CFR 172.301) 
l DOT identification number (49 CFR 172.301) 
l Shipper’s or consignee’s name and address (49 CFR 172.306) 
a “This End Up”, with upward pointing arrows, legibly written if shipment contains 

liquid hazardous materials (49 CFR 172.3 12). Commercial labels shall be used. 

10. The following labels are required on top of the cooler (49 CFR 172.406e): 

l Appropriate hazard class label (placed next to the proper shipping name) 
0 “Cargo Aircraft Only” (if applicable as identified in 49 CFR 172.101) 

11. Arrow symbols indicating “This Way Up” should be placed on the cooler in addition to 
the marking and labels described above. 

12. Restricted-article/Dangerous Goods airbills are used for shipment indicating the 
following: 

l Number of packages or number of coolers. 

l Proper shipping name and packaging group. If unknown, use FLAMMABLE 
SOLID, N.O.S. or FLAMMABLE LIQUID, N.O.S. 

l Hazard Class; if unknown, use flammable solid or flammable liquid. 

l Words “Limited Quantity” if inner containers meet the volume limits for limited 
quantities under 49CFR173. 

f---y 
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l Identification number; if unknown, use UN1325 (for flammable solids) or 
UN1 993 (for flammable liquids). 

l Net quantity per package or amount of substance in each cooler. 

l Radioactive materials section (leave blank). 

l Passenger or cargo aircraft (cross off the nonapplicable). Up to 25 pounds of 
flammable solid per cooler can be shipped on a passenger or cargo aircraft. Up to 
1 quart of flammable liquid per cooler can be shipped on a passenger aircraft, and 
up to 10 gallons of flammable liquids per cooler can be shipped on a cargo 
aircraft). Use Hazardous Materials Table (49CFR172.101) column (9) to verify 
quantity restrictions for other Proper Shipping Names. 

l Name and title of shipper (printed). 

l An emergency telephone number at which the shipper can be reached within 24- 
48 hours. 

l Emergency Response Guide Number 

l Shipper’s signature. 

NOTE: The penalties for improper shipment of hazardous materials are severe. A fine of 
$25,000 and five years imprisonment can be imposed for each violation. 

4.3.4 Sample Documentation 

The following documentation is associated with sample collection and transfer: 

l Field Logbooks 
l Site Logbooks 
l Master Sample Log 
l Sample Label 
l Chain-of-Custody Form 
l Custody Seals 
l Shipping Airbill. 

5.0 HEALTH AND SAFETY REOUIREMENTS 
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The approved Health and Safety Plan (HASP) for the Site 19 Remediation shall be used for 
the Site 12 Remedial Action. The Site 19 remedial action involved the excavation and 
removal of soils contaminated with semi-volatile organics and metals, almost identical to Site 
12. As required by paragraph 1.2.1, Pre- and Post-Construction documentation, the HASP 
includes organizational information, a potential hazards assessment, protective equipment 
requirements, air monitoring, site controls and protective zones, medical surveillance 
procedures, emergency response and spill control measures, and training requirements. 

6.0 WASTE REMOVAL/REGULATORY COMPLIANCE 

This section addresses how the waste generated during excavation of contaminated soils will 
be handled on site and disposed of off site. All wastes generated by these activities will be 
disposed of based on the waste characterization of the contaminated soils. The wastes are 
anticipated to be non-hazardous. These wastes incIude contaminated soil, decontamination 
water, miscellaneous debris, and PPE. Foster Wheeler Environmental shall provide 
completed waste manifests and/or bills of lading and transport documentation to the Navy for 
review and signature. 

Foster Wheeler Environmental shall subcontract for waste transport and disposal (T&D) 
services. The T&D subcontractor shall be competitively procured from firms with which 
Foster Wheeler Environmental has pre-placed basic ordering agreements. This assures the 
Navy that hazardous and/or solid wastes will be sent to an EPA/NJDEP-approved facility. 
All disposal facility transporters used to dispose of the Navy’s wastes will be evaluated for 
regulatory compliance and approved for use in accordance with Foster Wheeler Corporation 
Regulatory Compliance Procedures. Approved facilities and transporters will be submitted 
to the Navy for final approval. 

P’ 

All non-hazardous solid wastes generated on-site will be disposed of or recycled in 
accordance with all applicable Federal and State Laws. 

7.0 PROJECT MANAGEMENT 

The project management team shall be responsible for all technical and administrative 
aspects of the remediation project. 

7.1 PROJECT SCHEDULE 

The project schedule is provided as Figure 7-l. 

7.2 PROJECT STAFFING PLAN 

The organization chart for this project is provided in Figure 7-2. 
/y---Y 

7.3 MEETINGS 
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7.3.1 Pre-Construction Meeting 

Prior to mobilization, the Project Superintendent shall conduct a pre-construction meeting in 
the ROICC office. The date and time of the pre-construction meeting shall be approved by 
the ROICC and the NTR. 

7.3.2 Dailv Safety Meetings 

Prior to the starting work, a daily safety meeting will be conducted by the Foster Wheeler 
Environmental Health and Safety Officer. All of the day’s planned activities will be 
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reviewed with particular attention focused on PPE and risk. All personnel are required to 
attend the meeting. 

(f----l 

8.0 QUALITY ASSURANCE/QUALITY CONTROL 

This Quality Assurance/Quality Control (QA/QC) section describes the organization, 
inspections, tests, procedures, and documentation necessary to produce a completed project 
which complies with the governing regulations and the technical statement of work. 

8.1 ORGANIZATION AND RESPONSIBILITIES 

The project team will include the following personnel: 

The Senior Project Engineer/Manager (SPEM) has final responsibility for the development of 
the Work Plan and management of the project team. 

The Project Superintendent (PS) is responsible for assuring that all the work is conducted in 
accordance with the Work Plan. In addition, the PS is responsible for coordinating with the 
subcontractors for execution of all of the on-site work. 

The Site Health and Safety Officer (SHSO) is responsible for the safety of all site personnel, 
as detailed in the site-specific Health and Safety Plan (HASP), presented under separate 
cover. 

Foster Wheeler Environmental will direct and maintain responsibility for the overall QA!QC 
requirements. Subcontractors shall be used for laboratory analyses, and waste removal. 

8.2 PROBLEM OR WORK DEFICIENC’Y MEETINGS 

If a major problem or deficiency occurs or is likely to occur, a special meeting to address 
related issues will be held. The meeting may be attended by the SPEM, Navy 
Representative(s) and others, as required. Meetings may be conducted at NWS Earle, at the 
Navy Lester office, or by teleconference. The purpose of the meeting will be to define and 
resolve potential problems or work deficiencies in the following manner: 

l Define and discuss the problem or deficiency 
l Review alternative solutions, including their effects on schedule and budget 
l Implement plan to resolve the problem or deficiency 

8.3 SUBMITTALS 

The Quality Control Manager is responsible for maintaining the submittal register and 
reviewing and certifying that submittals are in compliance with the contract requirements. ./---1, 
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All submittals will be accompanied by a transmittal form, which will identify the submittal 
and provide a unique tracking number. 

8.4 TESTS AND INSPECTIONS 

Foster Wheeler Environmental will perform preparatory, initial, and follow-up inspections. 

8.5 CHANGES 

If circumstances develop during the project that make it necessary or advisable to revise the 
Work Plan in order to accomplish project objectives, a Change Request Form (CRF) will be 
forwarded to the Navy for approval. Events such as a change in the site conditions or system 
performance may result in a CRF. Changes may be discussed with the Navy Design 
Manager telephonically and followed up with a CRF to avoid negative impacts on the project 
budget. A typical CRF used to document field changes is provided as Figure 8-l. 

8.6 DOCUMENTATION 

Documentation of operations, record keeping, photographic evidence of work performed, and 
any engineering or analytical results will be provided to the Navy in the Closure Report for 
the excavation, disposal, and site restoration activities. 

8.6.1 Operations Record keening 

All field inspection and testing activities will be documented in a project logbook. The 
project logbook will be maintained in accordance with the relevant Foster Wheeler 
Guidelines. The Project Manager will maintain records of quality control operations and 
activities for subcontractors and suppliers. 

8.6.2 Photographic Documentation 

Still 35mm color photographs will be taken as needed to record work progress. At a 
minimum, photographs will be taken of the existing conditions before work begins, and 
during the excavation, backfilling, and site restoration activities. Photograph location, date 
and description of the activity recorded will be entered in a photo documentation log. The 
photographs and log will be submitted with the Closure Report. 
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Q 

cl 

0 

R 

Technical Direction (Minor Scope Shii%<lO?G50k) P 
[COTRNR approval required] 

Technical Direction (Major Scope shift->1 O?GOk) 0 
[CO approval required] 

ROM Estimate 0 
See attached Breakdown 

Cost Growth 

Out of Scope(Minor-Cl OY’50k) 
[CO approval required] 

Out of Scope (Major->lO?G5Ok) 
[CO approval required] 

Schedule Impact 

/,--Y 

Initiator Signature: 
- 4. Resident Engineer (Signature) Date 
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6.0 SITE 12: BA’lTERY 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 fotkffff batteries being sent off site to be reclaimed. The storage area 
L-e occupied various portions of the paved area at different times but was generally limited to approximately 

ti? 7,500 to 10,000 square feet at the northern end of the paved area adjacent to Building R-40. As reported in 

. the 1993 Sf, batteries have not been stored at the site for several years. It is unknown ff 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 
I 

asphalt parking lot that ccvers the site. Surface runoff is directed to a stomwater collection basin that 

discharges through a concrete culvert to a drainage swafe and eventually to a marsh north of the site. An 

underground storage tank was located in this general area, but ft has been removed. Figure 6-1 is a map of 

the site. 

I 
6.2 PREVIOUS INVESTIGATIONS 

6.2.1 IAS and Sf 

IAS - 

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 when they drained into the 

salt marsh. 

During the 1993 St, one surface water sample and one sediment sample were collected from the 

downstream side of the stormwater cufveti OutflOW. NO surface water or sediment was present at the 

upgradient portion of the drainage cufvert at the time these samples were taken. The sediment sample was 

analyzed for VOCs, SVOCs, pesticides, PCBs, mtafs, and cyanide. The surface water sample was 

analyzed for VOCs, metals, and cyanide. %mpfe anafysis indicated that SVOCs, WCs, 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. 
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An underground storage tank, R-10, installed at the northeastern comer of Building R-10, was located 

approximately adjacent to the former battery storage area. The UST was removed in 1994. Visual 

contamination of 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 sampfes were analyzed for TPH, and all were found to contain a 

concentration less than the method detection limit of 66 to 61 mglkg. The two soil pile samples showed TPH 

of 460 mglkg and 620 mglkg. The soil was disposed as nonhazardous. 

6.2.2 1995 RI 

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 spiffed battery 

electrolyte solution. Instead, the samples were collected from low-lying areas where runoff may flow and 

collect. Figure 6-l 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 fnvestiaation) 

The RI Addendum field investigation was designed to provide further data on the areal and vertical extent of 

metals contamination. 

6.3 Rf ADDENDUM FIELD INVESTfGATION 

On October 29,1996, B&R Environmental conducted the following field investigation activities at Sfte 12: 

. Sampling and analysis of surface soil (Section 6.3.1) 

. Sampling and anafysis of subsurface soil (Section 6.3.2) 

DOC.S\NAWL~~O~WDENDUM\D~ 8001 6-3 CT0231 



B&R Environmental surveyed to establish the horizontal locations and vertical elevations of the surface and ,/1\ 

subsurface soil sample locations. 1 

6.3.1 Surface Soil Samrdinq 

One Surface soil sample (12 SS 94) as specified by the RI Addendum work plan, was collected near the 

northeastem corner of the bading dock, approximately 40 feet east of 1995 RI sample 12 SS 03 (Figure 6-l). 

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 Samblinq 

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 sampiing and 12 SS 04 (Figure 81). 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 trensfened directly into the sample container. Samples were submitted to IEA Laboratories for TAL 

metals and TOC analysis. 

f--Y 

6.4 SITE CHARACTERISTICS 

6.4.1 Geolooy 

. . 
Regional mapping places Site 12 within the outcrop area of the Englishtown Form&ion. 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 wfth the published description of the 

Englishtown Formation. site 6 is I-ted about 600 feet northeast, Site 15 is iocated about 1,000 feet south- 

southeast, and Site 17 is located about 700 feet SO*southWeSt Of Site 12. in general, the borings at these 

sites encountered fill material and sand, silty sand, and CJVY =nd. 
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6.4.2 Hvdroaeolocy 

Groundwater conditions beneath the site cannot be confirmed because no wells were 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 evatuates the occurrence and distribution of contaminants detected from the 1995 RI and RI 

Addendum field investigations. Surface soil, subsurface soil, and sediment sample analysis results were 

compared to NVVS 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 W), analyzed for TAL metals, was collected during the 1996 RI.Addendum field 

activities (Figure 6-l). Tables 6-l 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 .l 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 generalty 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 mgnCg), barium (up to 189 Wg), beryllium (up to 0.85 mglkg), cadmium (up to 8.7 mglkg), 

copper (up to 339 mgnCg), lead (UP to 1,130 mSkg), magnesium (UP to 10,400 mgnCg), manganese (up to 

373 mglkg), mercury (up to 0.87 f+g), vanadium (up to 259 mgkg), and zinc (up to 1,570 mglkg R). Note 

tiat zinc results for the 1995 samples were quafified rejected (R), based upon data validation; hawever, zinc 

is believed to be present in these samples. The presence of Zinc Was COrhIEd in sample 12 SS 04 at a 

level approximately tM!iCe that Of background. Antimony (Up to 71.5 mglkg) was detected in all &&related 

samples but was not present in background samples. 
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TABLE 6-l 

OCCURRENCE AND blSTAI6UflON OF INOnGANlCS IN SURFACE SOIL AT SITE 12 , 

NWS EARLE, COLTS NECK. NEW JEASEY 

tmaW 

. . 
I 

BACKOROUND*‘* 6lfE.RElAfED 

FREOUENCY OF IIANOE OF 2 X AVERAOL FllEOUENCY OF REP6ESENlATM 

FOWTIVE DETECTION CONCENTRATION CONCENTAATMN 

1 II 4 1 1710 - 6310 14.6E+O91 5310 414 3530 - 7025 I 6646 NO 10900 I 
I I 

1 .I * I n7n - 71 A I 18.20 I YES I I 60.27 9.m 1 NO 1 NO 1 10.7 I 
Iv”, “CIC~I8z” , I - I -, - 1.11 . ..- 

AII I ’ -5 - 14.4 9.6E +02 14.40 414 5.1 - 10.7 

i - 31 3.6E+O3 31.00 414 26.7 - 1811.5 111.06 YES NO 186.5 

114 0.26 - 0.26 1.6E-01 0.28 414 0.05 - 0.47 0.42 YES YES 0.65 

1 4 0.3975 - 0.3975 6.7E-02 0.40 3t 4 1.4 - 6.25 3.42 YES YES 6.25 

4 4 40.1 - 519 2.3E +07 519.00 3t 3 1810- 23550 15520 YES NO 23550 

4 4 7.6 - 59.5 6.6E +04 59.50 . 4t 4 39.6 - 96.3 54.66 NO NO 96.3 

2 4 0.75 - 5 1.oEto1 4.27 414 3.1 - 7.9 4.66 YES NO 7.9 

4t 4 0.97~ 6.4 4.5L +02 0.40 4t 4 23.2 - 262.5 94.25 YES NO 262.5 

62500 414 17500 - 37450 25906 NO NO 37450 

10 *n .I. 

~~ 1 

CHROMIUM 

COBALT 

COPPER 

INICKF~ 

IS - 0.17 B.lE-03 0.17 314 0.395 - 0.87 0. 

2t 4 1.6 - 7.2 6.2E +Ol 7.20 4t 4 6.6 - 49.9 16.63 YES NO 43.30 
.- _- 

POTASSIUM 4t 4 91 - 792 5.9E t 07 792.00 414 649 - 651.5 1666 YES NO 4530 

SILVER l 214 0.37 - 0.67 2.3E-01 0.67 2t 4 1.1 - 1.7 0.74 YES YES 1.7 

SOOIUM 414 17.6 - 66.2 5.6E + 04 66.20 3t4 76.3 -,665 250.95 YES NO 595.17 

lHALLlUM 214 0.6025 - 1.9 4.OE + 00 1.66 114 2.1 - 2.1 0.62 NO NO 1.15 

VANADIUM 4t 4 11.06 - 64 5.oE t 04 64.00 4t 4 16 - 252 62.56 YES NO 216.07 

ZINC 3t4 0.665 - 27.6 6.lEt03 27.60 111 54.7 - 54.7 54.70 YES NO 54.7 

l -!ahctedesoCOPc 
l = - Upper Tolsrwe ltmh - Ult h the cwmmtrrtton that la ~hmtad to cmtain . daslgnnted pwtlm l95W of 1 panslbb rmnple mssummanls. 

l =* - Bsckgrmmd srmpler mm ,I ldlowa! l?GSBOtOO. 6GS60200 IAN0 A DUPLICATE, OUP-Il. BGSE0300, BGS60400 

. 

NSS12IN.XI’ 

I 
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TABLE 6.2 

OCCURRENCE AND DISlRI6UTION OF OROANICS IN SURFACE SOtI. AT SITE 12 

NWS EARLE. COLTS NECK, NEW JERSEV 

lupmll 

BACKOROUND SITE-RELATED 

FREQUENCY OF RANGE OF REPtlESENTA7lVE FREOUENCV OF RANQL OF REPRESENTATIVE 

SUWTANCE DETECTION POSITIVE DETECTION CONCENTRATION OETECTION POSITWE DETECTION CONCENTRATION 

4.4’.ODD - NOT DETEClCD 112 19 - 19 19 
4,4,-DDE l 2 I4 18 - 330 277.66 112 29 29 29 
4.4’-DOT ’ 2 I4 43 - 420 355.71 3 I3 460 235.3 460 
ALDRIN l NOT DETECTED 113 2-2 2 
ALPHA-CHLORDANE l NOT DETECTED 2 13 9.05 - 6.66 9.05 
ENDRIN ALOEHYDE l NOT DETECTED 2 3 60 42.5 60 
GAMMACHCORDANE l NOT DETECTED 313 14 - 9.27 14 
2.METHYlNAPHTHAlENE l NOT DETECTED 2 13 170 (60 170 
ACENAPtdfttENE l NOT DETECTED 2 13 64 - 56.5 64 
ACENAPMTHYLENE - NOT DETECTED 2 13 135 - 122.5 135 
ANTHRACENF: l NOT DETECTED 313 945 - 446.3 945 _ 
6ENZIA)ANTHRACENE l NOT DETECTED 3 13 39oQ - 1903 3900 
A_ENZO(AlPYRENE - NOT DETECTED 3 13 2250 - 1200 2250 
RENZOIWFLUORANTMENE ’ NOT DETECTED 3 I3 10350 - 5167 10350 
6ENZo~G,H,Ilf’EAYlENE - NOT DETECTED 3 I3 2300 - 1600 2300 
615~2.ETHYLHEXYl)PHTHALATE l NOT DETECTED 3 13 (220 756 1220 
6UTYL6ENZYlPHTMAlATE l 114 220 220 220 1 I3 130 130 - 130 - 

CARBAZOLE l NOT DETECTED 313 960 542 - 980 
CHRVSENE ” NOT DETECTED 3 I3 6200 3773 - 6200 
01.N.6UTYlPMTHAlATE l 2 I4 45 - 46 46 2 I3 110 105 - 110 
oIBENZ(A,M)ANTHAACENE ’ NOT DETECTED 3 I3 540 300 * 540 
Dl6ENZOFUNAN = NOT DETECTED 2 I3 63 55.5 - 63 
FLUOAANTHENE l 2 14 40 13300 - 64 64 313 13300 - 6073 

FLUORENE l NOT DETECTED 2 I3 94 90.5 - 94 
INDEN0~1,2,3.CD~WRENE f NOT DETECTED 313. 2500 1360 - 2500 
NAPHTHALENE - NOT DETECTED 2 13 130 106.5 - 130 
Pt4ENANTHAENE ’ NOT DETECTED 313 1900 - 1147 1900 
PYRENE l 1 I4 46 46 46 3 I3 15500 7293 - 155Do 
TETRACMLOAOETHENE - NOT DETECTED 1 I3 3 3 3 

l Ssbcted . . . COPC . 

NSSlYOR.XlS 016197 3:Bl PM 
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TABLE 6-J. 

COMPARISON OF SUBSURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 12 

MNS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 at2 

SAMPLE NUMBER: 123802-03 12seo3-03 12SBW03 --- --- --a ARARS L TBQ 

.OCATION: 12SBO2 12SBO3 12SBO4 --. . . . NJDEP Soil NJOEP Soil -0. NJDEP Soil 

lAlA SOURCE: 1996RI 
ResMentiel 

1996 RI 
Non-ResMenlial 

1996 RI 
Impact lo 

Dfred Conled Direct Contact Groundwaler 
SAMPLE DATE: 10129198 10129196 10129l96 Cleanup Criteria Cleanup Criteria Cleanup Criteria 

NORGANICS mnmJ wwl whl mhl fwW w*fJ 

aluminum 12400 1670 10906 I 

mllmony 0.62 0.40 U 0.40 U 14.0 340 

snenk 16.5 0.92 13.1 20.0 20.0 

berium 32.5 5.0 30.7 700 47000 - 

betylllum 1.1 E 0.11 0.87 1.00 1.06 - 

ClltClWl 410 220 6940 R . - 0 

chromium. total 45.2 6.2 R 35.1 - 500 

coball 2.7 0.79 3.5 * . - 

mpWr 9.2 J 2.2 5.5 J 600 600 

Iron . 40706 2640 32200 . . 

lead 30.1 12.7 17.7 400 600 . 

magne9lum 2720 114 2120 . - . 

mergenose 35.2 J 11.3 J 111 J - . 

nkkel 5.6 1.1 6.6 250 2400 

p&&urn 6320 159 5450 . 

silver 0.12 U 0.15 0.12 U 110 4106 

sodium 240 153 U 155 U . e . 

vanadium 36.0 6.6 36.7 370 7100 s 

ZlflC 43.6 6.3 30.6 1500 1500 I 

“) -1 - 1 i 
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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 asmpk results: 

U - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organks). 

UJ - Not detected. Detection limit or quantilation limit shown Is considered estimated due to exceedance of data validation quality control 
criterfa. 

No Value - Consliluent 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. 

x 
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 salt crlteda: 

e - No standard is available for this chemical in this classification. 
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TABLE 6-Jb 

COMPARISON OF SUBSURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 12 

NW!3 EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page 1 of 2 .’ 

SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

‘MISCELLANEOUS 

128802-03 

12seo2 

1998RI 

10129198 

12sl303-03 

12SBO3 

1996 RI 

10129198 

125804-03 

12SBO4 

1996Rl 

10129M3 

-A 
ARARS U TBCs 

NJDEP Soil NJDEP Soil 

Resldenllal Non-Resldenlial lmpacl lo 

Direct Con&l Olred Contact Groundwaler 

Cleanup Crlleria Cleanup Crilerla Cleanup Crileria 

9% salMs K 79.9 84.7 83.9 s 

lolal arganlc uubon m@kg 4820 2740 2640 s 
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TABLE MC 
om4m7 

COMPARISON OF SEDIMENT ANALYTICAL DATA TO MARS AND TEICr - SITE 12 DRAFT 

Page 20) 3 
NW9 EARLE, COLTS NECK. NEW JERSEY - 

I 

I 
J J 
4 
J 

j 
J 

I 

J 

J 
- 

SAMPLE NUMBER: ;ELECTED ARARS 

Sediinl 

Ecological 

Toxicity 

Threshold Values 

wlkg 

2900 0 

330 F 

480 P 

850 0 

660 L 

wlkg 

t.60 L 

2.20 1 

1‘60 L 

3.70 s 

7.00 0 

7.00 0 

5.00 0 , 

12sDo10810’1195 

12SDol 

1995 RI 

08m7m5 

wu 

350 , 

240 

360 t 

110 

310 

wml 

3.6 E I 

11.0 E 

35.0 E 

1.9 I 

1.0 ( 

1.9 I 

034 < 

1.9 1 

12s002 oem7195 

12sw2 

1995 RI 

oem7t95 

Wkg 

660 

410 E 

51.0 . 

210 (I 

600 

WNI 

5.3 E JF 

19.0 E 

350 E 

0.19 ( 

1.2 , 

0.070 F 

0.79 , 

2.0 c 

12sDO2-DUP 

12sDo2 

1995 RI 

09101195 

Wkg 

5oi 

320 . 

47.0 . 

180 \ 

490 

ug% 

5.5 E JP 

18.0 E 

35.0 E 

2.0 c 

1.2 . 

2.0 1 

1.0 . 

0.57 JP 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

SEWVOLATILES 

ffuoranlhene 

Indeno(l.2.3-al)pyrene 

nephlhslene 

phenanlhrene 

tvr- 

PESTICIDES 

4,4’-ODD 

4.4’.DDE 

4.Q-DOT 

~ alpha-BHC 

1 alpha-chlordene 

gamma-BHC (llndane) 

gamma-chlordane 

heplachlor epoxkle 



TABLE 6-3~ 
COMPARlSON OF SEDIMENT ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 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 (organ&). 

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 consktered 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 quatity control criteria. 

N - Compound is considered to be tentatively Identified based on exceedance of QC criteria for wmpound identification. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to sediment ecobglcal toxlclty crlterh: 

0 - No standard Is available for this chemical In this classificatjon. 

8 - Source: Baudo, R., J. Geisy and H. Muntau. eds. 1990. Sediments. . Icy and To&@ of In-Place Pollutants. Lewis Publishers, Inc. 
Ann Arbor, MI. 

g F 
- Source: USEPA. 1994c. Draft R&m IV Wamn Sediment Screw Values for &I Wastea=. 2/16/94 
Revision. 

I. - EffeMs Range-Low. Source: Long E.R., 0.0. MacDonald. S.L. Smith, and F.D. Calder. 1995. Incidence of Adverse Biological Effects within 
Ranges of Chemical Concentrations in Marine and Estuarine Sediments. -mamanag-. 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 Tech&&l&morandum NQS OMA 52, National Oceanic and Atmospheric 
AdminIstration, Seattle. WA. 

0 - Ontartu screening level. Source: Ontario Ministry of the Environment (OME). 1992. Guidelines for the Protection and Management of the 
Aquatic Sediment CtuaSty In Ontario. Log 92-2309-067, PlBS 1962. 

P - Sediment quality benchmark using equlpartitlon. Source: USEPA. 1990. EC0 Update. Volume 3: Number 2. EPA 540/F-95/038. 

Q - Sediment quality criterion. Source: USEPA. 1996. EC0 Update. Volume 3: Number 2. EPA 540/F-95/038. 

S - Sediment screening benchmark. Source: Suter, G. W., and J. B. Mabrey. 1994. Io&r&&al Be-& for Screening Poter&! 
Contaminantsof for Effects onAaua@B&ta. Oak Ridge National Laboratory, Oak Ridge, TN. 

T - Threshold for soils. Source: Direction des Substances Dangereuses. 1988. ~~a~i~-ted~1~~~~~~(~t~~~!~~. Gouvernement du 
Quebec. Ministere de L’Enviromnent. Sainte-Foy, Quebec, Canada. lo: R.L. Siegrist. 1989. l~te~~ti.~~a~~~~~w-o~pp~Qa.~e~~o~~.5tab!~s~i~g 
S;Leauua_GPal~~~~~~~~.~t~~~nt~~in~ted~nd. Institute for Georesearch and Pollution Research. Norway. 

W - Screening value for wet soil. Source: will, M.E., and G.W. Suter. 1994. Toxicotogicar Benchmarks for Screening Potential Contaminanls 
of Concern for Effects on Terrestrial Plants: 1994 Revision. Oak Ridge Na!ional Laboratory. 

/ ‘i 
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TABLE I-3d 

COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEV . 

DRA& 

Page 1 at 4 

SAMPLE NUMBER: 

ISCATION: 

DATA SOURCE: 

12ss0106/05/95 12sso2 06105/95 12sso3 08105195 

12SSOl 12sso2 12SSO3 

1995 RI 1995 RI 1995 RI 

12SSO3-DUP 12SSM 10129196 - - - ARARS 6 TBCs 

12SSO3 12ssO4 NJDEP SoH NJOEP Soil NJDEP Soil I_. 
Resldonllal Non-Resktenlial Impact I6 

1995 RI 1996RI 
Direct conlacl Dhuct Conlad Gwmdwatcr 

Ckanup Crltettr Ckanup Criteria Cleanup Crileria 

. WW mgN mgfig 

SAMPLE DATE 0&05@5 005l95 OtJlO5t95 08105195 lW29l96 

INORQANICS mortre mgWt WW WW wt%t 

dunllllunl 3530 4330 7980 7670 ‘OWO 

snlhnony 0.76 71.5 E 3.6 4.4 0.52 

snenk 10.7 5.1 6.6 7.6 16.5 

bslhm 26.7 167 166 189 40.1 

belymnl 0.47 0.056 0.37 . 0.23 0.65 

cattmlum 1.4 E 4.0 E 7.6 E 8.7 E 0.051 u 

cdclum 1610 21406 20006 27100 2600 R 

Ii c4womhn. totat I 53.3 Ji 3 
IC I 

’ 
-9.6 

JI 65.6 JI 107 51 30.3 I II - 1 506 I - I 
I\ 

I I 

P 
CabsIt 4.6 3.1 7.5 6.3 3.1 

;: eappe’ 23.2 66.9 226 339 4.4 606 606 
I, iron ksd 20366 60.6 17500 1130 E 34666 976 E 40306 1070 E 26700 12.6 466 - - 

950 J 3250 J 10406 J 1670 s I 1’ megneslum 413 

msngenese 133 140 295 1 373 70.9 JI II s . I I ~~ 
me’cuy 0.42 0.67 

nkRel - 6.6 11.4 49.1 1 50.7 I 6.4 I 11 250 2466 I. 

I 
0.42 I 0.37 I 0.12 UI II 14.0 270 . 

~~- 4 
I 

It 

. I I 

potasshlm 1 649 1 723 

I1 sher 

SodiVm 

thellum 

vsnadhm 

ZklC 

SEMlVOtATlLES 

893 810 4530 w - s 

0.21 U 1.7 1.1 1.1 0.12 U 110 4100 

76.3 
167 260 1170 IS1 U - e 

I I I I, 
0.62 u O.BB U 2.1 E 1 1.0 Ul 0.72 2.66 2.t lo 

I 
UJI II I 

16.0 19.2 245 259 41.1 370 7100 

214 R 635 R 1500 R1570 ER 54.7 1500 1500 
_-- 

w’kg whl w3m W’W wtfkg WM w’kg w’kg 
I 

2-lnethylnephthekne 170 J 150 J 460 U 460 U run 
acenaphthene 380 U 64 0 J 57.0 J 49.0 J n/a 3400000 10000000 tooocto 

acenaphthytena 

anthracene 

henza(a)anthmcens 

360 

44.0 

210 

U 110 J 140 J 130 J nla 
J 350 J 496 1406 n/a 10000000 10000000 100000 

J 1600 f J 2306 E J 5500 E J da 900 4000 500000 
_- ----,.. , _ . . ._ _.- ._----- . 

-- 
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SAMPLE NUMBER: 

DATA SOURCE: 

SAMPLE DATE 

SEMIVOLATILES 

benzo@)pyrene 

benro(b)Woranlhene 

benra(g.h,herybne 

II 
II 

bh(2sthythexyl)phthalete 

butytbenzytphthalata 

11 carberob 

II-- 

VOLATILES 

PESTKXDES 

It 4$-DDE 

TABLE (I-3d 

COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCs - SITE 12 DRAFT 

NW!3 EARLE, COLTS NECK, NEW JERSEY 
Page 2of 4 

I 
320 J 2660 J 6466 JHJOUO EJ n/a 

380 U 166 J 70.0 J 150 J nla 

59.0 J 300 J 490’ J 596 J n/a 

380 U 63.0 J 48.0 J 460 U nla 

320 J 4660 9600 17060 nla 

380 U 94.0 J 80.0 J 94.0 J nla 

340 J 1306 E J 2306 E J 2700 E J n/a 

63.0 J 130 J 460 U 460 U nla 

140 J 1400 1900 1900 nla 

380 J6000 J 12600 J 19660 J n/e 

wtf ugnte wfw WN WMI 

3.0 J 12.0 UJ 14.0 UJ 14.0 U nla 

uglke WmJ wm wml ugm 

19.0 JN 23.0 R 4.0 U 8.0 U nla 

3.8 U 29.0 J 7.6 R 14.0 R nla 

51.0 460 196 J 200 JN nla 

2.0 U 2.1 U 2.0 J 0.89 R nla 

2.0 U 0.17 R 0.26 R 0.23 R nh 

2.0 U 4.7 JN 7.1 11.0 nla 

3.6 U 4.1 U 4.6 U 27.0 R nre 

3.9 U 25.0 46.0 J 74.0 JN nta 

0.072 R 0.067 R 2.4 U 2.4 u nla .., 
\ 

NJDEP Sol1 

Rcsidentlal 

Direct Contrcl 

Cleanup Criterk 

wlNl 

430 

!I00 

- 

49ouo 

1160060 

- 

9aJo 

i7OOOOO 

660 

s 

!360066 

!36606tJ 

900 . 

23O!J00 

- 

17tYOOoo 

VW 

4600 

WhJ 

3660 

2cKlfJ 

2ooo 

40.0 

e 

340000 

520 

.  ”  

ARARS & TOCs 

NJDEP Soil 1 NJOEP Soil 

Non-ReskJentist 1 Impact to 

Direct Contact 1 Groundwater 

Cteanup Criteria Cleanup Criteria 

Wktt ww 

go00 56ooo 

go00 I 5wooo 



TABLE I-3d 
o2lou97 

COMPARISON OF SURFACE SOIL ANALYTtCAL DATA TO ARARS AND TBCe - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 

SAMPLE NUMBER: 12SS0109105195 12SSO2 05105/95 12SSO3 05/05/95 12SS03-DUP 12SSO4 10129196 - - - 

LGCATtON: 12ssot 12sso2 12SSO3 12SSO3 12SSO4 --- 

DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995RI 

SAMPLEDA’TE: OflKKW5 06105195 06105195 06105195 10129198 

_ 
PESTICIDES whl ww ww vml u&t 

gamma-chlordana 1.9 J 12.0 JN 14.0 J 22.0 R n/a 

heplechtor 2.0 U 0.40 R 0.62 R 0.43 R nla 

heptachlor epoxkta 0.60 R 2.5 R 2.4 U 2.4 U nla 

methoxychlor 8.4 R 21.0 U 24.0 U ‘24.0 U nla 

DRAFT 

Page 3of4 

ARARS L TM% 

NJDEP So5 

Rosktential 

Dtred Contact 

Cleanup Crtterta 

WMI 

s 

150 

* 

260000 

NJDEP Soil 

Non-ResMential 

Olred Contact 

Cleanup Criteria 

Wkg 

- 

650 

5200006 

NJDEP Soil 

lmpad to 

Groundwaler 

Cteanup Critefta 
‘-i-z 

WI’ 



TABLE 6-3d 
COMPARISON OF SURFACE SOIL ANALYTICAL DATA TO ARARS AND TBCS - SITE 12 DRAFT 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 4 of 4 

Footnotes to sample results: 

u - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organtcs). 

UJ - Not detected. Oetectlon limit or quantitation limit shown is considered estimated due to exceedance of data validation quality control 
criteria. . 

No Value - Constituent was not anatyzed 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 quantilation limit or because of exceedance of data validation quality control criteria. 

R - Posittve result Is considered rejected based on exceedance of data validation quality control criteria. 

N - Compound is wnsldered to be tentatively tdentitied based on exceedance of QC criteria for compound identifkation. 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to roll crlterh: 

a - No standard is avallable for this chemical In this classification. 
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SAMPLE NUMBER: 

LOCATION: 

DATA SOURCE: 

SAMPLE DATE: 

MISCELLANEOUS 

K solids K 135.b 

total ofganlc carbon w3w 4250 

TABLE 6-30 

COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCs - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 

DRAFT 

Page lOf2 

12SSM 10129196 

12sso4 

1998 RI 

lOl29t!?6 

.*- 

- 
I 
i - 

=ir 
NJOEP Soil 

Resktenflef 

Dlrocl Conlecl 

Ckanup Criteria 

ARARS U TBCs 

NJDEP Soil 

Non-Residential 

Dlncl Contacl 

Cleanup Criteria 

NJDEP Soil 

lrnpad to 

Groundwater 

Cleanup Criteria 



TABLE 6-3e 
COMPARISON OF SURFACE SOIL MISCELLANEOUS PARAMETERS DATA TO ARARS AND TBCS y SffE 12 DRAFT : 

NWS EARLE, COLTS NECK, NEW JERSEY PAGE 2 of 2 . . 

FootnoteB to Bampie r55uitB: 

u - Compound or element was not detected. Value is the detection limit (inorganics) or quantitation limit (organks). 

UJ - Not detected. Detection limit or quantitation limit shown is considered estimated due to exceedance qf data validation quality conkoi 
criteria. 

No Value - Constituent was not analyzed for in this sample. 

UR - Nondetected result Is considered rejected based on exceeciance 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. 

is N - Compound is considered to be tentatively identified based on exceedance of QC criteria for compound identiiication. 
0 

E - Result exceeds one or more of the selected ARARs. 

Footnotes to aott crtterlr: 

w - No standard is available for this chemical in lhis classificaUon. 

8 - Value is New Jersey guideline for maximum lotal concentration of ail organic compounds in soil (including VOCs, SVOCs, and TPH). 

-. 
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‘r 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, benro(a)pyrene, carbazole, chrysene, benro(b)fiuoranthene, 

benzo(k)fluoranthene, dibenzofuran, indeno(l,2,3cd)pyrene, ftuoranthene, ftuorene, naphthalene, and 

pyrene were detected in sit&related surface soil samples at levels ranging from 4.4 uglkg to 15,500 uglkg 

Many of these compounds are typicalty associated with treated lumber such as could be found on the 

adjacent railroad track. 

4,4’-DDT (43 us/kg to 420 uglkg) and 4,4’-DDE (16 q/kg 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 q/kg for 4,4’-DDT and at 29 uglkg for 4,4’-DDE. 

Other pesticides, including 4,4’-DDD (19 uglkg), aldrin (2 ug.Ikg), alphachlordane (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 ugJkg 

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 SE 02-03, 12 SB 03-03, and 12 SB 04-03) were 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 63 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. 

6.5.2.1 lnorganics 

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 

conoHr&ons were at sample vocations 12 SB 02-03 and 12 S5 04-03 and included aluminum (up to 12,400 

mglkg), beryllium (up to 1.1 mgnCg), and magnesium (up to 2,720 mglkg). Antimony (0.82 mg!kg) was also 

detected in 12 SB 02-03 but was not detected in background samples. 
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TABLE 6-4 

OCCURAENCE AND OISTRlllUTION OF INOROANICS W SUBSURFACE SOLS AT SlTE 12 

NWS EARL& COLTS NECK NEW JERSEY 

bwm 

%ACKGRWND*** sIlE-nElAlEo 

FRECWENCV OF RANOE OF 2 X AVERAOE FREOUENCY OF RANOL OF AVERAGE MEAN > MEAN > llEPRESENTAllVE 

SUBSTANCE DETECTION ?05lTlvE oETEclloN WI.-- CONCENTRATION DETECTlON rOStTlVE DETECTION CONCENTAATBJN 2 X IKOO? BACN UTL? CONCENTRATION 

AlJJMINUM BI a 875 - 5310 2.1E+O7 5310 313 1870 - 12400 8323 YES NO l2400~ 

ANTIMONY . NOT DETfCTEO 14.3E+OO II3 0.82 - 0.82 0.41 YE.5 0.82 

AI’ISENIC l %I % 1.35 - 14.4 ‘?.SE+OZ 14.40 3) 3 0.92 - 18.5 IO.17 NC7 No lB.6 

RARIUM 81% 0.92 - 31 J.aL+OI 15.81 313 5 - 32.5 22.73 YES NO 32.5 

%ERYCllUM l 21% 0.12 0.2% 8.8F-02 0.28 3 3 0.11 1.1 0.89 YES YES 1.1 

CALCIUM BI % 28.8 - 799 3.8E + 05 799.00 212 220 - 410 3lSsXl NO NO 410 

CHROMIUM %I % 4.7 69.5 2x t 03 59.50 2 2 35.1 45.2 40.15 NO NO 4J.2 

COBALT 4J% 0.75 - 5 8.1E+OO 2.50 3/J 0.79 - 3.5 2.33 NO NO 3.5 

COPPER %I 0 0.97 - %.% 1.8E+Ol 8.62 313 2.2 - 9.2 5.83 NO NO 9.2, 

IRON 01% 3745 - %2500 l.!iE+09 82500 313 2040 - 40700 24980 NO NO 40700 

lEA0 %I % 1.4 - 39.4 5s + 02 39.40 313 12.7 - 30.1 20.17 NO NO, 30. I 

MAGNESIUM BI 8 111.5 819 2.9E + 05 819.00 3 3 114 2720 1851 YES NO 2720 

MANGANESE %I B 2.8 - 214 2.4E t 02 93.90 313 II.3 _ 111 52.60 NO NO Ill 

NICKEL 41% 1.8 - 7.2 9.7E + 00 4.02 313 1.1 - 8.8 4.57 YES NO 8.8 

POTASSlU,M 71% 95 - 792 %.lE+OS 792.00 313 159. 8320 4843 YES NO %3I?O 

S1lVF.A 21% 0.37 - 0.87 %.8E-01 0.3% II3 0.15 - 0.15 0.09 NO NO 0.15 

SODIUM %I % 17.5 94.1) 1.4Et02 80.94 I 3 240 240 131.33 YES NO 240 

VANADIUM Bt 8 11.05 - 84 2.aEto3 al s9 313 8.8 - 3% 27.17 NO NO 38 

ZINC 81% 0.865 - 50.7 1.2EtO3 50.70 313 a.3 . 43.8 27.69 NO NO 43.8 

.* - Upper Tolovoncs Llmlt I tJTl. la the carcentiltbn lhel II estlmolad to cmt&~ n doeslgmtsd porllen (95!@ al a6 passlble sampfs mscmmmmnls. 

l *’ - %sckgrmmd esmples MIJ .I follows: %GS%DlDO, ffiSBO200 (AND A DUPLICATE. DUP-4). BGSBOJDO, BGS804OD. BGS80105. BGSBOZOS, EGS80305. BGSBD405 

NSBlZlN.XLS OiW97 3:60 F’M 
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652.2 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-l). 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 pres’ents a comparison of detected compounds to ARARs and 

TBCs. Figure 82 shows sample locations and concentrations of compounds that exceed ARARs and TBCs. 

6.5.3.1 Inorganic% 

The two site-related sediment sampbs revealed barium, iron, and manganese at Wets 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 Organica 

PAHs including benz(a)anthracene, benzo(a)pyrene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

fiuoranthene, and fluorene were detected in background sediment samples at a range from 140 uglkg to 

1,800 uglkg. Similar ievels 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 ugn<g to 420 uglkg), 4P’-DDD (4.9 uglkg to 21 uglkg), 4,4-DDE (16 uglkg to 330 ug/kg), 

endosutfan I (0.45 uglkg), and endrin ketone (1.6 ug/kg) were detected in background sediment samples. 

These pesticides were detected in site-related sediment samples oollected at Site 12 at levels anging from 

11 ug/kg to 19 uglkg for 4,4’-DDE, 240 u@g to 410 ug/kg for endosuffan I, at 35 uglkg for 4,4’-DDT, 5.9 

ug/kg for 4,4’-DDD, and 49 uglkg for endrin ketone. AN*BHC (0.19 uglkg) and alpha-chlordane (1 uglkg 

to 1.2 uglkg) were also detected in sediment samples collected at Site 12. 
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TABLE O-5 

fJCCUARENCE AND DtSlAIOU?lGN OC tNORGANES IN SEDIMENT AT SWE q2 

NW.5 LARLE, COLTS NECK. NEW JERSEV 

ImglLol 

I 
BACKQROUWO‘-• I !mE.nEfATED 

FBEGWNCV OF 2 X AVERAQE . ..-- --.- -. -. IANQE OF AVEAAOE MEAN > MEAN > REPlfESENT 

~~~mcl! .~~ ~~-~ DETECTION KlSITfvE oETECTfON CONCENTRATION DETECWON POSITIVE DETECTION CONCENTRATION 2 X BKOD? BACK UfL? CONCENTRI 

1690 6455 YES NO 7692) 

YES NO 13.46 

YES NO 5?.oa 

NO YES ~~~- L- ‘I 66 

ALUMINUM 61 6 839 - 3940 &lE+o7 5460 212 5220 - i 

ARSENIC l 91 a 1.4 - 9.9 2.9E to2 11.23 212 9.8 - 13.4 11.60 

RARIUM 818 3.2 - 15.8 2.9E t 02 16.80 212 29.85 - 51 40.43 

BEAVLLIUM 410 0.34 0.57 3.3E-01 0.72 212 0.575 - 0.66 0.62 
CAIIJUM BItI 179 * 518 6.7Eto5 690.83 212 4670 - 9050 6860 YES NO zi 

212 26.7 - 29.65 28.18 NO NO 29% 
COBALT 416 0.51 2.1 6.4EtDO 2.65 2t 2 1.9 - I.95 1.93 NO NO 1.95 

COPPER l 9t 6 1 - 13 1.9EFOl 9.08 212 24.25 - 25.6 24.93 VES VES 25.6( 

IRON (110 228 - 21406 7.2E t 09 235e9 212 25350 - 39000 32175 VES NO 39oM 
LEAD l 010 4 - - 34.3 4JlE to1 21.07 2t 2 67 75.5 71.25 YES YES 75.5~ 
MAi.tNEStUM eta 90.7 - 880 2% +06 809.90 2/2 2440 - 2800 2660 VES NO 2880 

MANGANESE l (It B 3.9 - 83.1 8.9E co1 36.22 212 111.5 - 127 119.25 YES YES 127.0 

MERCURY 1 t B o.D69 0.068 8.5E-03 0.09 212 0.012 - 0.0355 0.02 NO YES 0.04 

NICKEL (lt0 1.6 - B 3.4E t 01 6.90 2/ 2 4 - 6.45 4.73 NO NO 5.45 

POTASSIUM 510 Ea.1 - 2900 1.4EtO7 1892 212 1680 - 2360 2020 YES NO 236( 

SODIUM 419 26.fJ 2290 2.9E t 03 876.80 2t 2 119 - 125 122.00 NO NO 125.11 - 
VANADIUM 616 5.9 - No NO j?.ll! - 42.7 2.lE to3 33.42 212 23.6 30.85 27.23 

2lNc 818 f2.5 - YES NO 62.51 - 34.7 l.SE ~03 41.23 212 34.1 62.5 46.30 

NSDlZIN.XLS &iJ/97 3:60 W 
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TABW e-0 

OCCURRZNC(! AN0 OISTMWTION OF OAOANlCS IN SEDIMENT Al SITE 12 

NW6 EARL& COLTS NECK, NEW .E.RSEY 

ww 

KACKOROUNO SIlE.RELA7ED 

Fl4EOUEWCV OF RANOE OF 2 I Arwaga FREOUENCV OF MNOL OF AWW~ Mom > REPIWSENTATIVE 

SUNSfANlX fXfECTtOW rOSlTlVP DETECTlOW CoKMIDllOVl DETECTION POSITIVE DETECTION C-.*llm 2 x Bbgd.? CONCENTRATION 

2.MfTHYLNAPHTHALENE l NOT OElECTED I II 51.5 115.75 NO 51.5 

BENLOIAIANTHRACENE l 3 I6 05 - 560 560.00 2 12 250 - 490 35s NO 450 

OENLOIAIPYRENE l J/l 110 - 590 393.90 2 12 320 - 540 430 VES 540 

8ENLOlttlFLUORANTHLNE l 318 150 490 346.64 2 12 520 - I390 705 YES 090 

BE~ZOtO,H.IWERYlENE l 3te 51 - 3eo 380.00 2 12 240 - 355 297.5 NO 355 

0ENZOtK)FLUORANTHENE l 3/e 03 - 470 470.00 2 12 190 - 295 237.6 NO 295 

8lS12-ETHYLH~XYU~THAUTL l NOT OETECTEO 212 67 - 95 Ill NO 95 

CHRVSENE l 310 130 ,- 940 677.117 2 12 280 - 620 400 NO 570 

OIBENZIA.~ANTHAACENE ’ NOT DETECTED . . 2 12 60 - 79.5 69.75 NO 79.5 

FLUORANTHENE l 3 10 240 
I 

- 1100 1024 2 12 350 - 590 470 NO 590 

lNDENO~l.~,3-CDlPY~Ercr: l 3 IfJ 55 - 310 310.00 2 12 240 - 410 325 YES 410 

NAPWTHAlfNL l NOT DETECTED . 112 49 114.5 NO 49 

IWENANTHRENE l 316 110 - 1900 1052 2 12 110 - $95 152.5 No I95 

PVRENE l 310 200 * 1900 1077 1 I2 310 - 545 427.5 NO 545 

4,4’-mm l 2 I6 4.9 - 21 (1.99 1 I1 s.3 5.3 NO 5.3 

4.4*-DDE - 1 /I 1.7 - 1.7 1.70 2 I2 11 - 19 15 YES I9 

4,4’-DOT l 1 Itl 19 19 10.84 2 12 35 - 35 35 . VES xi 

ALPMA-WC ’ NOT DETECTED 1 I2 0.19 0.57 NO 0.19 

ALPHA-CHIOROANE l NOT DETECTED 2 I2 I - 1.2 1.1 NO 1.2 

GAMMA-CHLOAOANE l l/O 0.095 - 0.095 0.10 2 I2 0.54 - 0.79 0.665 YES 0.79 

l .S4kw%dnmcoPC 

MS0120 1s197 4.27 PM ,I 
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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 Sectiin 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 potions of a paved area adjacent to Building R-10. Mttration is 

limited by an asphalt parking lot that covers the site. With 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 soil/sediment 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 Nnoff 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 kvels 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 do not indicate the presence Of lead at levels exceeding background; therefore, the potential 

for migration to groundwater is expected to be low. 

The iead wntribution 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 17.3.2). 
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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 vanes 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 basecatalyzed 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 transfotition. 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. 

,r- 

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 heiS of several organics and metals. A potential 

for groundwater contamination with lead also cannot be pied out, since groundwater quality was not 

’ determined during this or previous investigations; however, subsurface soils do not appear to be adversely 

impacted by iead contamination. The potential for leachii to groundwater would be controlled by factors 

such as the chemical form of lead, soil Cation exchange capacity, boil 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. 
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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 vobtiles (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 ievels 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 

antamination with PCE resulting from this site. 

6.6.4 Conclusions 

The principal concern is metals and organ& 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 paticulates or through nrnoff and erosional dispersion; however, the greatest 

concern is from compounds near the sutice 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 RJSK ASSESSMENT 

This section presents the results of the baseline risk assessment for Site 12. The risk assessment was 

perfomted using the approach outlined in Section 2.4. Tables 6-7 through 6-9 provide the selected COP& 

and represeniative concentrations of inorganics and organics in site-related surface soil, subsurface soi\ 

(inorganics only), and sediment, 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, un=rtainGes, 

and conclusions are included. 
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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. 

,T---Y, 

6.7.1 Risk Characterization 

The resu!ts of the risk assessment are presented in the risk characternation 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 hnd use (industrial employees, residential receptors, and 

recreational receptors). 

6.7.1.1 Current industrial Employee 

Surface Soil Exposure 

The estimated total cancer risks for the current industrial employee for exposure to COPCs in surface soil at ,T---Y 

Site 12 are 2.lE-05 (ingestion) and 4.3E-05 (dermal contact). The total surface soil cancer risk is within the 

lo4 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 current industrial employee assuming exposure to COPCs in 

surface soil at Site 12 is less than 1.0 for the ingestion, dennal contact, and inhatation exposure pathways 

Adverse noncarcinogenic effects are not expected when the HI is less than 1.0. 

Estimated RME carcinogenic risks and noncarcinogenic HQs are presented for current industrial mpton 

exposed to surface soil at Site 12 in Tables 6-10 and 6-l 1, respectively. 
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TABLE 6-7 

‘ 

REPREsdTATIVE CONCENTRATIONS OF SELEr 3 COPCS 
SURFACE SOIL - SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 

Ic 
ISI REPRESENTATIVE 

ACENAPHTHENE’ 

II 

I 64 
ACENAPHTHYLENE’ 135 

I 

FUSSAl 2.XLS 2/5/97 4:50 PM 
B-31 



TABLE 6-8 
<;. ._ 

REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS i ij 
SUBSURFACE SOIL - SITE 12 c 

NWS EARLE, COLTS NECK, NEW JERSEY 
i: 
:, 
95, 

REPRESENTATIVE ;:q 
CHEMICAL OF CONCERN CONCENTRATION (mg/i&I 
A::T!MONY 0.82 ’ 
ARSENIC 16.5 
BERYLLIUM I 1.1 

4 .a 
-z 
Li I- 
:%< s - 
i’ 
53: 

FKSBS12.XLS 2/S/97 4:51 PM 
6-3; 



TABLE 6-9 
REPRESENTATIVE CONCENTRATIONS OF SELECTED COPCS 

SEDIMENT - SITE 12 
NWS EARLE, COLTS NECK, NEW JERSEY 

/f--y 

CHEMICAL OF CONCERN 
ARSENIC 
COPPER 
LEAD 
MANGANESE 
i-METHY LNAPHTHALENE l 

4,4’-DOD’ 
4 4’-DDE’ 

ALPHA-BHC + 
ALPHA-CHLORDANE’ 
BENZOLAIANTHRACENE’ 
BENZOiA)PYRENE* 
BENZO(B)FLUORANTHENE’ 
EENZOIG.H,I)PERYLENE’ 

REPRESENTATIVE 
CONCENTRATION (mglkg) 

13.4 
25.6 
75.5 
127 

51.5 
5.3 
19 
35 

BIS(Z-ETHYLHEXYLIPHTHALATE’ 

Ii\ DENO(1,2,3-CDIPYRENE I 40 
IiPHTHALENE 49 
PHENANTHRENE 195 

EIJ 
F;RENE 545 ; 
+ = UNITS FOR ORGANIC CHEMICALS ARE IN uglkg 

FKSDI 2.XLS 215197 451 PM 
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TABLE 6-10 
. . 

RME CARCINOOENIC RISK TO CURRENT INDUSTRIAL RECEPTORS T SITE 12 

SURFACE SOIL 

NWS EARL& COLTS NECK, NEW JERSEY 

SURFACE SOlL HHALATION OF COPCS 

-’ 

CHEMICAL 

B-34 
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,*...- . . -.-. 
SURFACE SOIL 

NWS EARLE. COLTS NECK, NEW JERSEY 

SURFACE SOJL SURFACE SOIL INHALATION OF COPCS 

SUBSTANCE 
. 
2.METHYLNAPHTHALENE 

4,4’-DDD 

HGESTION DERMAL CONTACT IN FUGITIVE DUST 

N/A I N/A I N/A 

I NIA N/A N/A 

I 

ACENAPHTHENE 

ACENAPHTHYLENE 

ALDRIN 

ALPHA-CHLORDANE I 
ANTHRACENE 

BENZOIA)ANl-HRACENE I 
BENZO(AIPYRENE 

BENZOIG,H,I)PERYLENE I 
BIS(Z-ETHYLHEXYLIPHTHALATE 1 

BLJNLBENZYLPHTHALATE 

CAABAZOLE 

CHRYSENE 

DI-N-BUNLPHTHALATE 

DIBENZ(A,H)ANTHAACENE 

DIBENZOFURAN , 
ENDRIN ALDEHYDE I 
FLUORANTHENE 

FLUORENE I 

N/A I N/A I N/A 

9.OOE-04 N/A N/A 

1.4E-06 N/A I N/A 

N/A N/A N/A 

6.2E-05 N/A I NIA 

Y-BE-04 N/A N/A 

3.1E-06 N/A i NIA 

NlA N/A NIA 

NIA N/A 

N/A 

N/A N/A N/A 

6.OE-05 I N/A N/A 

1.6E-02 NIA N/A 

N/A I N/A N/A 

N/A NIA N/A 

1 .lE-06 t *N/A 1 N/A 

N/A NIA NIA 

1.5E-05 1 NIA 1 N/A 

Z.OE-04 I N/A I N/A 

3.3E-04 N/A N/A 

2.3E-06 ! NIA ! N/A 

GAMMA-CHLORDANE I 2.3E-04 NIA I N/A 

INDEN .2.3-CD)PYRENE N/A N/A N/A 

NAPHTHALENE I 3.2E-06 N/A I N/A 

PHENANTHRENE N/A N/A N/A 

PYRENE 5.lE-04 N/A I NIA 

TETRACHLOROETHENE 2.9E-07 I NIA NIA 

ANTIMONY 1.5E-01 N/A I N/A 

ARSENIC 5.4E-02 2.69E-01 NIA 

BERYLLIUM 1.7E-04 NIA 1 NIA 

CADMIUM 1.6 1 E-02 2.52E-03 &26E-12 

MERCURY 1 2.%4E-03, I NIA I 6.96E.13 

SILVER 3.3E-04 NIA N/A 

N/A w NOTAPPLICABLE, NO TOXICITY VALUE OR ABSORPTION FACTOR HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

X937SL12.XL5 215197 5:01 PM e35 



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 l.OE-05 (ingestion) and 4.3E-05 

(dermal contact). The total subsurface soil cancer risk is within the lo4 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). 

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 12 are less than 1.0 for the 

ingestion and dermal contact. Adverse noncarcinogenic effects are not expected because the sum of these 

HIS is below 1.0. 

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. 
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TABLE 6-12 

RME CARCINOGENIC RISK TO FUTURE INDUSTRIAL RECEPTORS - SITE 12 

SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 
f-=-l 

SUBSURFACE SOIL SUBSURFACE SOlL 

\N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

XSBRSLI ~.XLS 216197 7:29 AM 
637 



TABLE 6-13 

RME NONCARCINOGENIC HQS, FUTURE INDUSTRIAL RECEPTORS - SITE 12 

SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

I I II 
SUBSU ‘RFACE SOIL I SUBSURFACE SOIL 1 INHALATION OF COPCs ! 

SUBSTANCE INGESTION DERMAL CONTACT IN FUGlTlVE DUST I 

ANTIMONY 2.OE-03 NfA I NIA 

ARSENIC 6.4E-02 2.7E-01 NfA 

BERYLLIUM 2.2E-04 N/A I N/A 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

XSBRSi.lZ.XLS 216/97 7:29 AM 
6-38 

. 



6.7.1.3 Future Residential Receptor 

Surface Soil Exposure 

The estimated total cancer risks for the future residential receptor for exposure to COP& in surface soil at 

Site 12 are 9.5E-05 (ingestion), l.OE-04 (dermal contact), and S.lE-14 (inhalation of COPCs in fugitive dust). 

The total surface soil cancer risk is at the upper bound of the 1V to 10b target acceptable risk range often 

used by EPA to detem%ne the need for action at CERCWRCRA sites or formulate standards and 

cnteria(ARARs). The principal COPCs contributing to the surface soil cancer risk are arsenic (ingestion 41 

percent of the cancer risk for this pathway; dennal 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 q2 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. f-- 

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 (dennal contact), and 1.3E-14 (inhalation of COPCs in fugitive dust). 

The total surface soil cancer risk is within the 1Cr to lob tatarget acceptable risk range often used by EPA to 

detenine the need for action at CERCWRCRA sites or formutate standards and criteria (ARARs). The 

principal COPCs contributing to the surface sOi1 cancer risk are arsenic (ingestion, 41 percent of the Caner 

risk for this pathway; demaal contact, 100 PeWnt Of the cancer risk for this pathway), bmzo(a)pyrene 

(ingestion, 27 percent of the Cancer risk for this pathway), and benWb)fluoranthene (ingestion, 12 percent of 

the cancer risk for this pathway). 
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. TABLE 6-14 

RME CARCINOGENIC RISK TO FUTURE REStOENTlAL RECEflORS - SITE 12 

SURFACE SOIL 

NW EARLE, COLTS NECK, NEW JERSEY 

SURFACE SOIL SURFACE SOIL 



AME NONCARCINOOEN1C HO% FUTURE RESIDENTIAL RECEPTORS - SITE 12 

SURCACE SOIL 

. . . 

NWS CAME. COLTS NECK. NEW .MSEV 

METHYLNAPHTHALENE I I I I I I I I I I I 1. 1.1" 
. ..a L.,. 

4.4’.ODD 

4.4’.DOE 

4.4’4mT 

ACtNAPMtHENE 

ACFNAPWHYLLNt 

AUYVN 

AI PHa-CnLOLlDANE 

MIA I IV,- I “,rn 

MIA NIA NIA 

1.192-02 1.2E.02 1 MIA N/A 

1.4t-05 1.4E.05 1.4E-05 MIA MIA 

MIA I I 1 NIA N/A - 

8.62E-04 I I &SE-04 B.‘jE-04 ’ t -cc s.a .I,. LI,. 

. s.r ,..I . -- -- 
I 0.3c-“1 “I” ..,r. 

I 1.9x-03 I I I 1.JlZ.V.l 1 1.9t.03 1.9E-03 MIA MIA 

4.OE-OS I I~- 1 I NIA #IA ~. -~. 

IENZOIAIANTMRACENE I NIA 1 I I I I I I I I I R,” I . ..- 
I .a.. .I,. 

RENZOl,AWREN~ I MIA I rY,m R,rn 

RENZO~IWLUORANT~~N NIA MIA NIA 

ttENZOtG.M.IIPE~~~ENE MIA NIA NIA 

SIS(~.E~HYLMEXVL~PHTHALATE 7.4oE-v4 7.4E.04 7.4E-04 NIA MIA 

OUTV~~EN~YL~~~THALATE 9.3E.W I MIA 1.2E-10 

__.- I I I ..#. I "I. 
CARBAZOCE 

CHRVSENE 

M.N.BUTYLPMTHAI.ATE 

OlRENZIA.HIANTt4ftAC~NE 

OlAENLOFURAN 

FNORIH AlDEWM 

FlUGRANfHENE 

FLUOAENE 

GAHMA.CHlOROANE 

INDENOIl.2.3-COlPIRtNE 

NAFWHALENE 

PHENANTHRENE 

PYREM 

NM I I ,U,- I m.,r. 

MIA MIA MIA 

1.4E.05 t.4E.05 MIA Z.lE-10 

MIA NIA NIA 

t.OE.04 MIA MIA 

2.8L.03 MIA MIA 

4.2bE.03 4.3E-03 4x-03 4x-03 MIA MIA 

J.oE.OS 3.OE.05 . 3.oE-05 MIA MIA 

2.91E-03 3.0603 J.OE-03 3.w03 MIA MIA 

MIA MIA MIA 

4.2E-OS 4.2E-05 4.2E.05 MIA MIA - 

MIA MIA MIA 

O.lJlE-03 9.9E-03 MIA MIA 
- me _- . .c .-.a I I I ..,. “I. 

TClRACl+LOAOETHENE “,rn v-r- 

ANTIMONV 1.93EtOG 1.9EtOt-I NIA NIA 

*RSENtC 7.03&01 7.M.01 l.lE+OO NIA 

RERYLllUM 2.17E.03 2.2E-03 Z.ZE-03 2.2E-03 2.2E-03 MIA NIA 

CAOMnJM 2.1 IE-01 2.lE-01 1 .OE.O2 I T-SE-IO 
- -- -- ..,L 

MFACURY 3.7lE-02 3.7E.02 3.7s.02 ’ I , J.,t-“z , I VW- I 
ICC 1. .K”C 1 . 

SII vt R 4.4E.03 4.4E-03 I I NIA I NIA 

MIA - NOT APPLtCABLE. NO TOXICIIY VALUE HAS RftN ESlARlIStlttJ FOR TliIS CttEMlCAL 



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, dennat 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 lass than 1 .O. 

Estimated CTE carcinogenic risks and noncarcinogenic HQs are presented for future receptors exposed to 

surface soil at Site 12 in Tables 6-16 and 617, 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), l.OE-04 (dermal 

contact), and 4.2E-14 (inhalation of COPCs in fugitive dust). The total subsurface soil cancer risk is at the 

upper bound of the lOa 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 subsurface soil cancer risk are arsenic (ingestion, 85 percent of the cancer risk for this 

pathway; and demtal cz$act, 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 (1.1 - 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 CTE carcinogenic risks and noncarcinogenic HQs are presented for future residential receptors 

exposed to subsurface soil at Site 12 in Tables 618 and 61% respectively. 

CT0231 



TABLE 6.16 

CENTRAL fb .,sNCY CARCINOGENIC RISK TO FUTURE RESIDEN a RECEPTORS - SITE 12 

SURFACE SOIL 

NWS EARLE. COLTS NECK, NEW JERSEY 

f-=-Y 

6-43 
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TABLE 6-17 

CENTRAL TENDENCY NONCARCINOGENIC HQS, FUTURE RESIDENTIAL RECEPTORS * SITE 12 

SURFACE SOL 

NWS EARLE. COLTS NECK, NEW JERSEY 

SURFACE SOlL INHALATION OF COPCS 

Dl-N-EUTYLPHTHALATE 7.3E-06 N/A * NtA 

DIBENZIA.H)ANTHRACENE N/A N/A NtA 
x 

DIBENZOFURAN 1 .OE-04 N/A N/A 

/(ENDRIN ALDEHYDE 1.3E-03 NIA ! NtA 

FLUORANTHENE 2.lE-03 NtA NtA 

FLUORENE 1.5E-05 NtA NtA 

GAMMA-CHLORDANE 1.5E-03 NtA N/A 

INDEN ,2,3-CDIPYRENE NtA N/A I NtA 

NAPHTHALENE 2.1 E-05 NtA NtA 

x.5susc12.xs 2rsr97 9:zs fw 6-44 



TABLE 6-l 6 

RME CARClNOGENlC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 12 

SUBSURFACE SOIL ,r”“l, 
NWS EARLE, COLTS NECK, NEW JERSEY 

INHALATION OF COPCS 

,,--“\ 

XSBRSL~ 2.XLS 216197 7:29 AM 



TABLE 6-19 

RME NONCARCINOGENIC HQS, FUTURE RESIDENTIAL CHILD RECEPTORS - SITE 12 

SUBSURFACE SOIL 

NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSURFACE SOIL SUBSURFACE SOIL INHALATION OF COP 

XSBRStlt.XLS 216197 7~29 AM 646 



The estimated total cancer risks for the future residential receptor for exposure to COPCs in subsurface soil ,c” 

(assuming subsurface soils become future surface soils) at Site 12 are 7.40E-06 (ingestion), 5.9E-05 (dermal 

contactj, and 1.3E-14 (inhalation of COPCs in fugitive dust). The total subsurface soil cancer risk is within 

the 10’ to lo4 target acceptable risk range often used by EPA to determine the need for action at 

CERCWRCIW 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 

demral 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 COP& 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 1.0. 

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 COPCs in 

sediment during wading at Site 12 are 2.8E-07 (ingestion) and 2.8E-08 (dermat contact), This sediment 

Mncer risk is below the lo4 to lo6 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 HIS are below 1 .O. 

Estimated RME carcinogenic risks and noncarcincQenic HQs are presented for future recreational receptors 

exposed to sediment at Site 12 in Tables 6-22 and 6-23, respectively. 
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TABLE 6-20 

. / CENTRAL TENDENCY CARCINOGENIC RISK TO FUTURE RESIDENTIAL RECEPTORS - SITE 12 

SUBSURFACE SOIL 

- NWS EARLE, COLTS NECK, NEW JERSEY 

SUBSURFACE SOIL SUBSURFACE SOIL INHALATION OF COPCS 

N/A = NO7 APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

XSBRSClZ.XLS t/S/97 5:19 PM 648 
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TABLE 6-21 
CENTRAL TENDENCY NDNCARCINDGENIC HQS, FUTURE RESIDENTIAL CHILD RECEPTORS - SITE 12 

,-. 
SUBSURFACE SOIL 

NWS EARLE. COLTS NECK, NEW JERSEY 

N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THlS CHEMICAL 

XSBRSC12.XLS 215197 5:2Q PM 
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TABLE 6-22 
RME CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 12 

SEDIMENT 
NWS EARLE, COLTS NECK, NEW JERSEY 

ESTABLISHED FOR THlS CHEMICAL 

XSDRSLl2.XLS 2/5/97 5:14 PM 
650 



TABLE 6-23 
RME NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - SITE 12 

SEDIMENT 
NWS EARLE, COLTS NECK, NEW JERSEY 

SEDIMENT SEDIMENT 
SUBSTANCE INGESTION DERMAI. CONTACT 
4,4’-DDD NA NA 

4,4’-DDE NA NA 

4,4’-DDT B.9E-06 NA 

ALPHA-CHLORDANE I 2.6E-06 NA 

2.METHYLNAPHTHALENE NA NA 

E I: )ENZOtA)ANTHRACENE 

BENZOtAIPYRENE I NA I NA II 
BENZO(B)FLUORANTHENE NA . 

7 
NA 

BENZO(G,H,I)PERYLENE NA NA 

BENZO(K)FLUORANTHENE NA NA 
BIS(2-ETHYLHEXYLIPHTHALATE 6.1 E-07 NA 

CHRYSENE NA NA 
DiBENZ(A,H)ANTHRACENE I NA NA 

IIFLuORANTHENE I 1.9E-06 I NA il 
6 
GAMMA-CHLORDANE 

INDENO(1,2,3-CDIPYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

. 

I 1.7E-06 NA 

NA NA 

I 1.6E-07 NA 
NA NA 

I 2.3E-06 I NA 

#I 
I ._. 

ALPHA-BHC I NA I NA II 
I I 

..I . 

ARSENIC 5.7E-03 7.1 E-04 
COPPER 2.2E-03 N/A 
LEAD NA NA 
MANGANESE 3.2E-03 NA 

N/A = NOT APPLICABLE, NO TOXICITY VALUE OR ABSORBANCE FACTOR HAS BEEN 
1 

ESTABLISHED FOR THIS CHEMICAL 
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6.7.2 Conclusions 
,T----\ 

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 dennat contact with 

surface soil and subsurface soil), benzo(a)pyrene (via ingestion of surface soil), and bemo(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 1.0, 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 .O 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 iv to IO* 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 1.0, the cutoff point below which adverse effects are not 

expected to occur. Antimony (via ingestion of surface soil) was the principal COPC that contributed to the HI 

,r’1 

exceeding 1 .O for these exposure scenarios. 

Risk characterization results (total cancer risks and total noncarcinogenic HIS) 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 me 

target acceptable risk range, based mainly on ingestion of surface and subsurface soil. The estimated CTE 

cancer risk for the future residential WptOr is alSO 8t the upper end of the target acceptable risk range, 

based mainly on ingestion of surface and SUbsUrfaCe soil. The eStim&ed RME noncancer HI for the future 

residential receptor exceeds 1.0, based mainly On ingestion Of SUrfaCe and subsurface soil. The estimated 

GTE cancer risk for the future residentiai receptor eXoeedS 1.0, based mainly on ingestion of surface soil. 
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TABLE 6-24 
SUMMARY OF RME ESTIMATED CANCER RISKS AND NONCARCINOGENlC HAZARD MIDlClES - SITE 12 

NWS EARLE. COLTS NECK. NEW JERSEY 

NIA - Not dppllcrble because this medla Is not sssocisted wlth this potential receptor 
N/S - Not lrempled 
. = Ourlng Showering, Adutt Residents OnfY 

. 

l * - Hsrsrd lndlcler (I.e., rummstlon of hsrsrd quotients) ore used only for compsrlson purposes end do not reflect actual sddltlve noncerclnogenlc effects 
@ - Result Is the maxlmum of the HIS among the affected tsrget orgsns from the emended risk rssessment. 
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TABLE 6-25 
SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NDNCARCINDGENIC HAZARD CWDICIES - SITE 12 

NWS EARLE. COLTS NECK, NEW JERSEY 

. 

% NIA I Not sppllcsbfe because thla medla Is not associated wlth thls patentlal receptor 
N/R - Central Tendency calculation not required 
N/S - Not ssmpled 
l = Durlnff Showering, Adult Realdenta Only 
.* = Hsrsrd Indlcler (I.e., aummatlon of hazard quotlentst are used only for comparfson purposes a-d do not reflect actual addltlve noncar&ogenlc effects 
@ - Result Is the maximum of the Hls among the affected target orgsns from the amended risk assessment. 

*’ , . 
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Arsenic ranged from 5.1 mglkg to 16.5 mglkg in surface soil samples; these levels would cause the risk to be 

in the target acceptable risk range of 10” to lob. Benzo(a)pyrene ranged from 250 uglkg to 2,250 ug/kg; 

these levels would cause the risk to be within the target risk range of lO* to 106. Benzo(b)fiuoranthene 

levels ranged from 610 uglkg to 10,350 uglkg; these levels, except the minimum of 610 uglkg, would cause 

the risk range to be within the target acceptable risk range of lOA to 106. Antimony and arsenic were 

detected in one of four samples each at a concentration of 71.5 mgnCg and 16.5 mglkg, respectively. 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 than 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 inorganiw 

present at Site 12. 
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