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RECORD OF DECISION 
NAVAL WEAPONS STATION EARLE 

OPERABLE UNIT 9 (SITES 6,12,15, AND 17) 

PART 1- DECLARATION 

I. SITE NAME AND LOCATION 

Naval Weapons Station Earle 

Colts Neck, Monmouth County, New Jersey 

10 Number: NJ0170022172 

Operable Unit 9: Landfill West of Normandy Road (Site 6) 

Battery Storage Area (Site 12) 

Sludge Disposal Site (Site 15) 

Landfill (Site 17) 

Naval Weapons Station (NWS) Earle is located in Monmouth County New Jersey, approximately 47 

miles south of New York City (Figure 1). All four Operable Unit (OU) 9 sites are located within the 

Waterfront Area of NWS Earle (Figures 2 and 3). 

II. STATEMENT OF BASIS AND PURPOSE 

This Record of Decision (ROD) presents the remedial action alternative selected for OU 9; no further 

action (NFA) for installation restoration (IR) Site 12 (former battery storage area) and land use controls 

and long-term monitoring to address residual contamination associated with Site 6, Site 15, and Site 17 

at NWS Earle. 

The remedial action decision is in accordance with the Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments and 

Reauthorization Act of 1986 (SARA), and the National Oil and Hazardous Substances Pollution 

Contingency Plan (NCP). This decision document explains the factual and legal basis for selecting the 

remedial action and is based on the Administrative Record for OU 9. Remedial Investigation/Feasibility 

Study (RI/FS) reports and other information used in the remedy selection process are part of the 

Administrative Record file for OU 9, which is available at the Monmouth County Library, Eastern 

Branch, Route 35, Shrewsbury, New Jersey. 
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The New Jersey Department of Environmental Protection (NJDEP) has commented on the selected 

remedy and concurs. NJDEP comments have been incorporated into this ROD. A review of the public 

response to the Proposed Remedial Action Plan (PRAP) is included in the Responsiveness Summary 

(Part III) of this decision document. The state concurrence letter is included in Appendix A. Terms 

used in the ROD are presented in Appendix B. 

III. ASSESSMENT OF THE SITE 

Pursuant to duly delegated authority, I hereby determine, pursuant to Section 106 of CERCLA, 42 

U.S.C. § 9606, that actual or threatened releases of hazardous substances from OU 9, as discussed in 

Part II, Section VI (Summary of Site Risks) of this ROD, if not addressed by implementing the remedial 

action selected in this ROD, may present an imminent and substantial endangerment to public health, 

welfare, or the environment. OU 9 Site 12, having been remediated by a soil removal action, does not 

require action to prevent immediate or substantial danger to public health, welfare, or the environment. 

IV. DESCRIPTION OF THE SELECTED REMEDY 

The Department of the Navy (Navy) and the United States Environmental Protection Agency (EPA), in 

consultation with NJDEP, have selected remedies for four sites which comprise OU 9, as described 

below. The selected remedies for Sites 6, 12, 15, and 17 include the following major components: 

Site 6 - Landfill West of Normandy Road 

The remedy includes land use controls and long-term groundwater monitoring to protect potential 

human receptors from contact with untreated groundwater until concentrations are at such levels to 

allow for unrestricted use and exposure. 

1. Land Use Controls (LUCs) will be implemented by the Navy according to the document entitled, 

"Principles and Procedures for Specifying, Monitoring and Enforcement of Land Use Controls and 

Other Post-ROD Actions" as agreed between EPA and the Department of Defense (DoD). A LUC 

Remedial Design (RD) will be prepared as the land use component of the RD. Within 90 days of 

ROD signature, the Navy shall prepare and submit to EPA for review and approval a LUC remedial 

design that shall contain implementation and maintenance actions, including periodic inspections. 

The RD for LUCs will be incorporated into the Base Master Plan to prevent use of untreated 

groundwater from the aquifer beneath the site for purposes other than environmental monitoring 

and testing without Navy approval until groundwater is found to meet the New Jersey groundwater 

quality standards (GWQS) and EPA Safe Drinking Water Act (SDWA) maximum contaminant 

levels (MCLs). A Classification Exception Area (CEA) pursuant to New Jersey Administrative 
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Code (N.JAC.) 7:9-6 will be established to provide the state official notice that the constituent 

standards will not be met for a specified duration anticipated not to exceed 10 years and to ensure 

that use of the groundwater in the affected area is prohibited until two consecutive sampling events 

during bi-annual sampling result in no groundwater contaminant concentrations in excess of 

GWQS or MCLs. The Navy is responsible for implementing, maintaining, reporting on, and 

enforcing the LUCs described in the ROD in accordance with the RD for LUCs. 

The LUC objectives are: 

a. Maintain the integrity of any current or future remedial or monitoring system such as 

monitoring wells, fencing and the landfill cover; 

b. Except for environmental monitoring, prevent access or use of untreated groundwater until 

cleanup levels are met; and 

c. Prohibit the development and use of property for residential housing, elementary and 

secondary schools, child care facilities and playgrounds. 

These objectives will be implemented through mechanisms, such as the RD for LUCs amended to the 

Base Master Plan, adequate fencing, establishment of the NJDEP-compliant CEA, and conduct of a 

site review every five years. 

2. Long-term periodic groundwater monitoring will be conducted to assess contaminant status and 

potential threats to human health and the environment. Since wastes will be left in place, site 

conditions and risks will be reviewed every five years. 

3. Current fencing at the site will be evaluated to determine if it can be used in lieu of new fencing for 

this remedial alternative. 

Site 12 - Battery Storage Area 

The Navy and the EPA, in consultation with NJDEP, have selected NFA as the preferred remedial 

alternative for OU 9 Site 12. As a result of previously conducted contaminated soil excavation/removal 

and confirmatory sampling, the Navy, EPA and NJDEP have determined that the remediation goals for 

protection of human health and the environment have been achieved. 

Site 15 - Sludge Disposal Site 

The remedy includes land use controls and long-term soil monitoring to protect potential human 

receptors from contact with contaminated soil, at concentrations above New Jersey residential direct 

contact soil cleanup criteria, until concentrations are reduced by natural attenuation mechanisms to 

such levels as to allow for unrestricted use and exposure. 
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1. LUCs will be implemented by the Navy according to the document entitled, "Principles and 

Procedures for Specifying, Monitoring and Enforcement of Land Use Controls and Other Post­

ROD Actions" as agreed between EPA and the 000. A LUC RD will be prepared as the land use 

component of the RD. Within 90 days of ROD signature, the Navy shall prepare and submit to 

EPA for review and approval a LUC remedial design that shall contain implementation and 

maintenance actions, including periodic inspections. The RD for LUCs will be incorporated into the 

Base Master Plan to restrict the future use of the site to its present security buffer use. Activities to 

be prohibited will include digging into or disturbing site soils and residential development on the 

site. The Navy is responsible for implementing, maintaining, reporting on, and enforcing the LUCs 

described in the ROD in accordance with the RD for LUCs. 

The LUC objectives are: 

a. Maintain the integrity of any current or future remedial or monitoring system such as soil 

sample locations, fencing and signage; 

b. Except for environmental monitoring, prevent access to the site until regulatory levels are 

attained; and 

c. Prohibit the development and use of property for residential housing, elementary and 

secondary schools, child care facilities and playgrounds or any use other than its current 

use as a security buffer zone. 

These objectives will be implemented through mechanisms, such as the RD for LUCs amended to the 

Base Master Plan, fencing and signage, and conduct of a site review every five years. 

2. Fencing will be erected to limit access to the site, to preclude excessive vehicular traffic, and to 

restrict human contact with contaminated surface and subsurface soil. Current fencing at the site 

will be evaluated to determine if it can be used in lieu of new fencing for this remedial alternative. 

Protection of human health is enhanced by the fact that the entire site is located within a red 

maple/sweet gum wetland that is fenced off from the Base by a double-fenced security buffer. 

3. Long-term periodic soil monitoring will be conducted to assess contaminant status and potential 

threats to human health and the environment. Since soil contamination will be left in place at 

concentrations above New Jersey residential direct contact soil cleanup criteria, site conditions and 

risks will be reviewed every five years. 
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Site 17 - Landfill 

The remedy includes land use controls and long-term groundwater monitoring to protect potential 

human receptors from contact with untreated groundwater until concentrations are at such levels to 

allow for unrestricted use and exposure. 

1. LUCs will be implemented by the Navy according to the document entitled, "Principles and 

Procedures for Specifying, Monitoring and Enforcement of Land Use Controls and Other Post­

ROD Actions" as agreed between EPA and the 000. A LUC RD will be prepared as the land use 

component of the RD. Within 90 days of ROD signature, the Navy shall prepare and submit to 

EPA for review and approval a LUC remedial design that shall contain implementation and 

maintenance actions, including periodic inspections. The RD for LUCs will be incorporated into the 

Base Master Plan to prevent use of untreated groundwater from the aquifer beneath the site for 

purposes other than environmental monitoring and testing without Navy approval until groundwater 

is found to meet GWQS and SDWA MCLs. A CEA pursuant to N.JAC. 7:9-6 will be established 

to provide the state official notice that the constituent standards will not be met for a specified 

duration anticipated not to exceed 10 years and to ensure that use of the groundwater in the 

affected area is prohibited until two consecutive sampling events result in no groundwater 

contaminant concentrations in excess of GWQS or MCLs. The Navy is responsible for 

implementing, maintaining, reporting on, and enforcing the LUCs described in the ROD in 

accordance with the RD for LUCs. 

The LUC objectives are: 

a. Maintain the integrity of any current or future remedial or monitoring system such as 

monitoring wells, fencing and landfill cover; 

b. Except for environmental monitoring, prevent access or use of untreated groundwater until 

cleanup levels are met; and 

c. Prohibit the development and use of property for residential housing, elementary and 

secondary schools, child care facilities and playgrounds. 

These objectives will be implemented through mechanisms, such as the RD for LUCs amended to the 

Base Master Plan, adequate fencing, establishment of the NJDEP-compliant CEA, and conduct of a 

site review every five years. 

2. Long-term periodic groundwater monitoring will be conducted to assess contaminant status and 

potential threats to human health and the environment. Since wastes will be left in place, site 

conditions and risks will be reviewed every five years. 
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3. Current fencing at the site will be evaluated to see if it can be used in lieu of new fencing for this 

remedial alternative. 

V. STATUTORY DETERMINATION 

The selected remedy is protective of human health and the environment and is cost effective. The 

Navy and EPA believe that the selected remedy will comply with all federal and state requirements that 

are legally applicable or relevant and appropriate (ARAR) to the remedial action. The selected remedy 

utilizes a permanent solution to the maximum extent practicable. 

Because this remedy will result in hazardous substances remaining on site above health-based levels, 

a review by the Navy, EPA, and NJDEP will be conducted within five-years after initiation of the 

remedial action to ensure that the remedy continues to provide adequate protection of human health 

and the environment. 

No further remedial action is necessary to ensure protection of human health and the environment at 

Site 12. 
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RECORD OF DECISION 
NAVAL WEAPONS STATION EARLE 

OPERABLE UNIT 9 
SITES 6, 12, 15, AND 17 

PART 11- DECISION SUMMARY 

I. SITE NAME, LOCATION, AND DESCRIPTION 

A. General 

NWS Earle is located in Monmouth County, New Jersey, approximately 47 miles south of New York 

City. The station consists of two areas, the 10,248-acre Main Base (Mainside area), located inland, 

and the 706-acre Waterfront area, located on the Sandy Hook Bay (Figure 1). The two areas are 

connected by a Navy-controlled right-of-way. The facility was commissioned in 1943, and its primary 

mission is to supply ammunition to the naval fleet. An estimated 2,500 people either work or live at 

NWS Earle. 

The Mainside area is located approximately 10 miles inland from the Atlantic Ocean in Colts Neck, 

Howell and Wall Townships, and Tinton Falls Borough. The combined population of these 

municipalities is approximately 100,000 people. The surrounding area includes agricultural land, 

vacant land, and low-density housing. The Mainside area consists of a large, undeveloped portion 

associated with ordnance operations, production, and storage; this portion is encumbered by explosive 

safety quantity distance (ESOO) arcs. Other land use in the Mainside area consists of residences, 

offices, workshops, warehouses, recreational space, open space, and undeveloped land. The 

Waterfront area is located adjacent to Sandy Hook Bay in Middletown Township, which has a 

population of approximately 68,200 people. The Mainside and Waterfront areas are connected by a 

narrow strip of land that serves as a government-controlled right-of-way containing a road and railroad. 

au 9 sites are located in the Waterfront Administration area (Figures 2 and 3). The Waterfront 

Administration area is not encumbered by ESOO arcs. Future land use is not expected to vary 

significantly from current land use unless a major base realignment was to occur. 

B. Site 6 - Landfill West of Normandy Road 

The Site 6 Landfill West of Normandy Road is a four-acre site located in the Waterfront area (Figure 

3). From 1943 to 1965, the site was used to dispose of refuse from the Waterfront area consisting of 

dunnage lumber, glass, paper, packing material, and small amounts of paint and solvent. It was 

reported that wastes were burned before they were covered, and an estimated 2,500 tons of waste 
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were deposited annually at the landfill. The landfill area may have been part of a salt marsh before 

disposal began. Currently, the majority of the landfill surface is paved or covered with buildings. A site 

layout map is presented as Figure 4. 

C. Site 12 - Battery Storage Area 

Site 12 is a paved area adjacent to the loading dock east of Building R-10 located in the Waterfront 

area (Figure 3). The site was used as a temporary staging area for forklift batteries being sent off site 

to be reclaimed. The storage area occupied various portions of the paved area at different times but 

was generally limited to approximately 7,500 to 19,000 square feet at the northern end of the paved 

area adjacent to Building R-10. A site layout map is provided as Figure 5. 

D. Site 15 - Sludge Disposal Area 

The Site 15 sludge disposal area reportedly occupied a small area (approximately one-acre) along the 

former railroad tracks near the main entrance to the Waterfront area (Figure 3). In the early 1970s, 

the site was used for disposal of an unknown amount of oily bilge sludge. It is estimated that over 

5,000 gallons of sludge, which may have ranged from one percent to 25 percent oil, may have been 

disposed at the site. The exact location of sludge disposal activities was not apparent during site 

inspections. The site is near an elevated railroad bed built approximately six feet above the 

surrounding ground surface. A site layout map is presented in Figure 6. 

E. Site 17 - Landfill 

The Site 17 former landfill occupies three acres in the Waterfront area, adjacent to a tidal marsh in the 

Ware Creek drainage basin (Figure 3). The site was reportedly used for the disposal of wood, heavy 

equipment, empty paint cans, and construction debris. Disposal at Site 17 reportedly occurred during 

the early 1940s. No slope stabilization work was performed at Site 17. However, grading, topsoil 

cover placement and seeding was conducted on the flat portion of the site. In addition, the Navy 

installed a wooden barricade to prevent any future deposition of soils or debris on the sloped area of 

Site 17. Currently, the landfill surface at Site 17 is paved or is covered with hard packed gravel and is 

currently utilized as a parking area for Waterfront personnel. The face of the landfill is 10 to 15 feet 

higher in elevation than the marsh area and is heavily vegetated. A site layout map is provided as 

Figure 7. 
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II. SITE HISTORY AND ENFORCEMENT ACTIVITY 

Potential hazardous substance releases at NWS Earle were addressed in an Initial Assessment Study 

(lAS) in 1983 and a Site Inspection Study (SI) in 1986. These were preliminary investigations to 

determine the number of sources, compile histories of waste-handling and disposal practices at the 

sites, and acquire data on the types of contaminants present and potential human health and/or 

environmental receptors. In 1990, NWS Earle was placed on the National Priorities List (NPL), which 

is a list of sites where uncontrolled hazardous substance releases may potentially present serious 

threats to human health and the environment. 

The sites at NWS Earle were then addressed by Phase I RI and Phase II RI activities to determine the 

nature and extent of contamination at these sites. The Phase I RI investigation was initiated in 1993 

and provided data used to plan the more comprehensive Phase II RI investigation initiated in 1995 and 

completed in July 1996, when the final RI report was released. Addendum RI activities for these sites 

were performed in October and November 1996 and completed in January 1998. The RI and 

Addendum RI investigations at Sites 6 and 17 included the installation and sampling of monitoring 

wells, collection of surface water, and sediment samples. Site 17 also included the collection of 

surface soil samples. Site 12 and 15 included the collection of sediment, surface and subsurface soil 

samples. Site 15 also included the collection of surface water samples. 

Results from the RI and Addendum RI report, including human health and ecological risk 

assessment, were used as the basis for performing a FS of potential remedial alternatives. The FS 

for OU 9 was submitted in November 2003. Based on the alternatives development from the FS, the 

Navy and EPA, in consultation with NJDEP, prepared the PRAP. The PRAP is the basis for the 

selected remedial alternatives presented in this ROD. The RI, FS, PRAP and community input are 

discussed in this ROD. 

III. HIGHLIGHTS OF COMMUNITY PARTICIPATION 

The documents that the Navy and EPA used to develop, evaluate, and select a remedial alternative for 

OU 9 have been maintained in the official Administrative Record repository at the Monmouth County 

Library (Eastern Branch), Route 35, Shrewsbury, New Jersey. 

The PRAP for OU 9 was released to the public on September 22, 2004. The notice of availability of 

this document was published in the Asbury Park Press on September 29 and 30, 2004 and October 1, 

2004. A public comment period was held from October 1, 2004 to October 30, 2004. 
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A public meeting was held during the public comment period on October 5, 2004. At this meeting, 

representatives from the Navy, EPA and NJDEP were available to answer questions about OU 9 and 

the remedial alternatives under consideration. The results of the public comment period are included 

in the Responsiveness Summary, which is included in Part III of this ROD. 

IV. SCOPE AND ROLE OF RESPONSE ACTION FOR OPERABLE UNIT 9 

The Navy completed an RI, FS, and PRAP for OU 9, addressing contamination associated with Sites 

6, 12, 15 and 17 at NWS Earle. These studies showed that groundwater (metals contamination) at 

Site 6, surface and subsurface soil (metals contamination) at Site 15, and groundwater (metals 

contamination) at Site 17 pose hazards to potential human and ecological receptors. The selected 

remedial action to address site contamination at each site is described in this document. Site 12 does 

not require further remedial action. 

V. SUMMARY OF SITE CHARACTERISTICS 

A. General 

NWS Earle is located within the Atlantic Coastal Plain Physiographic Province. The Waterfront area 

lies in an area known as the Bayshore Lowlands. The property and associated piers occupy a narrow 

strip of land running roughly perpendicular to the shoreline that serves as access from the ammunition 

depot (located one-mile inland). This thin strip of land consists primarily of tidal marsh and swamp 

with areas of fill and has an average elevation of approximately 10 feet above mean sea level (MSL). 

The New Jersey Coastal Plain is a seaward-dipping wedge of unconsolidated Cretaceous to 

Quaternary sediments that were deposited on a pre-Cretaceous basement-bedrock complex. The 

Coastal Plain sediments are primarily composed of clay, silt, sand, and gravel and were deposited in 

continental, coastal, and marine environments. The sediments generally strike northeast-southwest 

and dip to the southeast at a rate of 10 to 60 feet per mile. The approximate thickness of these 

sediments beneath NWS Earle is 900 feet. The pre-Cretaceous complex consists mainly of 

PreCambrian and lower Paleozoic crystalline rocks and metamorphic schists and gneisses. The 

Cretaceous to Miocene Coastal Plain Formations are either exposed at the surface or subcrop in a 

banded pattern that roughly parallels the shoreline. The outcrop pattern is caused by the erosion 

truncation of the dipping sedimentary wedge. Where these formations are not exposed, they are 

covered by essentially flat-lying post-Miocene surficial deposits. 

The rivers and streams draining NWS Earle ultimately discharge to the Atlantic Ocean. Surface water 

drainage from the Waterfront area enters Sandy Hook Bay. Much of this area is under tidal influence. 
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Most of the surface drainage from the Chapel Hill area flows northward to Sandy Hook Bay via 

Compton, Ware, and Wagner Creeks. 

Surface runoff follows topographic gradients to storm drains and drainage ditches or occurs as 

overland flow that discharges to local surface water bodies. The Waterfront is situated in the recharge 

area of the Wenonah-Mount Laurel aquifer system, the Englishtown aquifer, and the Red Bank Sand 

aquifer. The Englishtown aquifer is a significant source of water in Monmouth County and is 

developed in the sands of the Englishtown Formation. The four Waterfront sites that comprise OU 9 

(Sites 6, 12, 15, and 17) are located in the recharge area of the Englishtown aquifer. 

All facilities located in the Waterfront area are connected to a public water supply (New Jersey 

American Water Company). Water for the public supply network comes from surface water intakes, 

reservoirs, and deep wells. No public water supply wells or surface water intakes are located on the 

NWS Earle facility. A combination of private wells and public water supply from the New Jersey 

American Water Company serves businesses and residences in areas surrounding the Waterfront 

facilities. 

B. Suriace Water Hydrology 

Site 6 

The Site 6 landfill area may have been part of a salt marsh before disposal began. Currently, the 

majority of the landfill surface is paved or covered with buildings. Therefore, infiltration is limited across 

the site. Storm water runoff flows to the north into the salt marsh. The salt marsh discharges to 

Sandy Hook Bay via several tributary streams. 

Site 12 

Infiltration at Site 12 is limited. Surface runoff is directed to a storm water collection basin that 

discharges through a concrete culvert to a drainage swale and eventually to the salt marsh north of the 

site. The salt marsh discharges to Sandy Hook Bay via several tributary streams. 

Site 15 

Site 15 is located within a red maple/sweet gum wetland and is fenced off from the remainder of the 

Base by a double-fenced security buffer zone. A small drainage swale runs along the northern side 

of the site, and surface water from the site and the adjacent paved parking area flows toward this 

swale. This swale contains water only after precipitation. Wetlands are located both north and south 

of the site. The wetland in which Site 15 is located is connected to Ware Creek via a small drainage 
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way. Ware Creek is located in the salt marsh and is a tributary to Sandy Hook Bay. The Site 15 

wetland is not tidally influenced. 

Site 17 

At Site 17 infiltration is limited by the hard packed, paved and built upon nature of the surface cover. 

Overland flow drains toward the salt marsh north and west of the site. The salt marsh discharges to 

the Sandy Hook Bay via several tributary streams. 

C. Geology 

Based on regional geological mapping, Sites 6, 12, 15 and 17 are part of the outcrop area of the 

Englishtown Formation. The Englishtown Formation ranges from 35 and 150 feet in thickness and 

consists of tan and gray, fine- to medium-grained quartz sand with local clay beds. In general, the 

borings at Waterfront sites encountered fill material, yellowish-brown clay, yellowish-brown, olive, and 

gray sand and silty sand, and gray silt. Based upon the boring log descriptions, the Waterfront 

monitoring wells penetrate fill material and the Englishtown Formation. 

D. Hydrogeology 

Groundwater in the fill material and Englishtown aquifer beneath all four OU 9 sites occurs under 

unconfined conditions, and the fill material and formation are interpreted to be hydraulically 

interconnected. Static water level measurements and water table elevations were obtained and 

plotted numerous times over the course of the RifFS process. The direction of shallow groundwater 

flow in the aquifer is generally toward the north and northwest at each of the sites with a local 

groundwater flow pattern bias toward the northwest at Site 17 because of the salt marsh located to the 

west. There does not appear to be a significant seasonal variation in groundwater flow direction. 

Based on the boring log descriptions, all of the wells are screened across the contact between the fill 

material and the Englishtown Formation. 

E. Nature and Extent of Contamination 

1. Background Media Samples 

In order to determine the background level of chemicals present in and around NWS Earle, the Navy 

collected samples from media at locations on the Station that were selected on the expectation that 

past or present operations have not impacted the media at these locations. The field team collected 

samples of surface soil, subsurface soil, sediment, surface water, and groundwater from areas 

throughout the Station. A total of four background samples were collected for each of the five media, 
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except at two locations where surface water and sediment media were not present. The samples 

were collected in areas hydraulically upgradient and, where possible, upwind of Station areas where 

industrial operations or other potential sources of contaminant accumulation in site media may have 

occurred. 

2. Initial Assessment Study and Site Inspection Study Results 

Site 6 

The 1983 lAS consisted of interviews and on-site observations and did not recommend Site 6 for a 

confirmation study. However, the Navy followed the lAS with the 1993 Phase I RI and four soil borings 

were drilled and completed as monitoring wells at Site 6. Two soil samples were analyzed for volatile 

organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, polychlorinated 

biphenyl (PCBs), and metals. Low levels of VOCs and two pesticides were detected in soil samples 

from the 06MW02 and 06MW03 well borings. Low levels of metals were also detected. No 

compounds exceeded the New Jersey Residential Direct Contact Soil Cleanup Criteria (RDCSCC). 

Four sediment samples were collected from the marsh area downgradient of the site. Elevated levels 

of metals, pesticides, SVOCs, and PCBs were detected above the lowest effects level (LEL) for the 

NJDEP Sediment Screening Values but well below the severe effects level (SEL). Groundwater 

samples were collected from the four monitoring wells and analyzed for metals, organics, and landfill 

parameters. Elevated levels of metals, one SVOC, and two miscellaneous parameters were detected. 

The following metals were detected above the GWQS: aluminum (up to 3110 ugll), iron (up to 49800 

ug/I), lead (up to 20.7 ugll), manganese (up to 1650 ugll), sodium (up to 60800 ug/l) , and zinc(up to 

216 ug/l). Concentrations of typical landfill parameter concentrations encountered in Site 6 

groundwater samples were relatively low compared to typical groundwater concentrations found 

beneath active solid waste landfills. 

Site 12 

The 1983 lAS consisted of interviews and on-site inspection, and did not recommend Site 12 for a 

confirmation study based on the belief that any acids spilled would be buffered when they drained into 

the salt marsh. However, the Navy followed the lAS with the 1993 Phase I RI and one surface water 

sample and one sediment sample were collected from the downstream side of the storm water culvert 

outflow. No surface water or sediment was present at the upgradient portion of the drainage culvert at 

the time these samples were taken. The sediment sample was analyzed for VOCs, SVOCs, 

pesticides, PCBs, metals, and cyanide. Elevated levels of SVOCs, VOCs, pesticides, and metals 

were detected above the LEL for the NJDEP Sediment Screening Values but well below the SEL, 

except lead which was slightly above the SEL. The surface water sample was analyzed for VOCs, 

metals, and cyanide. Low levels of metals were detected in the surface water sample. Cyanide was 

not detected in either sample. An underground storage tank (UST) installed at the northeast corner of 
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building R-10 and located approximately adjacent to the former battery storage area 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, and with minor 

rust and pitting. Four confirmation soil samples were obtained from the excavation sidewalls, and two 

samples were taken from the excavated soils. The excavation sidewall samples were analyzed for 

total petroleum hydrocarbons (TPH), and all had concentrations less than method detection limits of 

56 to 61 mg/kg. The two soil pile samples had TPH concentrations of 460 mg/kg and 520 mg/kg. The 

soil was disposed as non-hazardous. 

Site 15 

The 1983 lAS consisted of interviews and visual inspection. Site 15 was not recommended for 

confirmation study because the exact location of disposal could not be determined and typical bilge 

water contained a low percentage of oil. However, the Navy followed the lAS with the 1993 Phase I RI 

and two subsurface soil samples, four sediment samples, and one groundwater (hydropunch) sample 

were collected and two soil borings were drilled at the site. The subsurface soil samples were 

collected at eight feet below ground surface (bgs) from soil boring 1 and at seven feet bgs from soil 

boring 2. The soil samples were analyzed for SVOCs; four SVOCs were detected at low 

concentrations below RDCSCC. The sediment samples were collected from 0 to 0.5 feet bgs from the 

drainage swale northeast of the site. The sediment samples were analyzed for SVOCs; four SVOCs 

were detected at low concentrations below the lEl for NJDEP Sediment Screening Values. One 

groundwater sample was collected from a hydropunch location between the two soil borings. The 

groundwater sample was analyzed for target analyte list (TAL) metals and target compound list (TCl) 

VOCs, SVOCs, pesticides, and PCBs. The hydropunch sample detected several metals above 

GWQS, including arsenic up to 20 ugll, barium up to 2040 ug/I, beryllium up to 42.5 ug/I, chromium up 

to 1840 ug/I, lead up to 264 ug/I, nickel up to 557 ug/I, and silver up to 198 ug/1. 

Site 17 

The 1983 lAS, consisted of interviews and visual inspection. Site 17 was not recommended for a 

confirmation study because of the presence of largely inert and immobile materials. The lAS 

concluded minimal impact. However, the Navy followed the lAS with the 1993 Phase I RI and soil 

samples were collected from three soil borings and two of the four monitoring well borings. Soil 

borings were completed to the water table, and subsurface soil samples were collected between five 

and 11 feet bgs. Four monitoring wells were installed and screened in the upper water-bearing zone. 

In addition, four sediment samples were collected from the marsh area downgradient of the site. Soil 

samples were analyzed for metals and cyanide. Analytical results indicated that metals and cyanide 

were detected at low concentrations below RDCSCC, except for chromium in one sample, which was 

detected slightly above the RDCSCC (22.8 mg/kg). Elevated levels of SVOCs and pesticides were 
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detected in sediment samples. Three pesticides and one SVOC were detected above the lEl for the 

NJDEP Sediment Screening Values but well below the SEL. Groundwater samples were analyzed for 

TAL metals, TCl VOCs, SVOCs, pesticides, PCBs, and landfill parameters. Elevated levels of metals 

and landfill indicator parameters were present in groundwater above GWQS, including arsenic up to 

16.5 ugll, chromium up to 139 ug/I, and lead up to 80 ug/I. 

3. Remedial Investigation Results 

Site 6 

Between June and October 1995, Brown and Root (B&R) Environmental conducted sampling and 

analysis of surface water, sediment, and groundwater at Site 6 and conducted a static water level 

survey. A land survey was conducted to establish the horizontal locations and vertical elevations of 

the sediment sample locations, the surface water sample locations, and new and existing monitoring 

wells. 

Based on previous investigations including the 1996 RI, it was determined that further data were 

required to assess the ecological impacts on the adjacent wetlands. On October 29, 1996 and 

November 1, 1996, B&R Environmental conducted additional surface water and sediment sampling 

and analysis at Site 6. A survey was also conducted to establish horizontal locations and vertical 

elevations of these sampling locations. 

Summary of Site 6 RI Results 

Currently, the majority of the landfill surface is paved or covered with buildings. The landfill surface is 

three to 10 feet higher than the adjacent marsh and wetland areas, and the toe of the landfill is 

covered with vegetation. Infiltration is limited, and overland flow drains toward the salt marsh and 

eventually into Sandy Hook Bay. Groundwater flow is to the north and northwest based on measured 

groundwater levels. 

Figures 8 and 9 present the RI sample locations and concentrations of compounds that exceeded 

screening levels in the 1996 RI and 1998 Addendum RI. Tables 1 through 5 present the occurrence 

and distribution of compounds found in Site 6 RI samples. Surface water and sediment sample 

analysis results were compared to NWS Earle site-wide background samples. Groundwater at Site 

6, found in the fill and Englishtown Formation, was compared to samples taken from the fill and 

Englishtown Formation grouping of background groundwater samples taken at NWS Earle. 

Slope stabilization work was performed by Foster Wheeler Environmental Corporation at Site 6 in 

1999. The work included delineation of adjacent wetlands to determine boundaries for the 
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TABLE 2 

OCCURRENCE AND DISTRIBUTlON OF ORGANICS IN SEDIMENT AT SITE 6 
OU-9 FEASIBILITY STUDY 
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DIBENZ(A HI ANTHRACENE • NOT DETECTED 
DIBENZOFURAN • NOT DETECTED . 
FLUORANTHENE • 3 I 6 
FLUORENE' 1 I 6 
INDENO(1 2 3-CDIPYRENE • 3 I 6 
NAPHTHALENE • NOT DETECTED 
PHENANTHRENE • 3 I 6 
PYRENE' 3 I 6 
4-METHYL-2-PENTANONE· NOT DETECTED 

TOLUENE' 1 I 3 
XYLENE (TOTAl) • NOT DETECTED 

.•• Selected u • COPC 

NWS EARLE, COLTS NECK, NEW JERSEY 
(uglkg) 

BACKGROUND- -

RANGE OF REPRESENTATIVE fllEOUENCY OF' 
POSITIVE DETECTION CONCENTRATION DETECTION 

4.9 -21 11.98 4 19 
1.7 • 1.7 1.7 5' I 10 
19 • 19 10.64 4 I 10 

· · 3 19 

· · 2 I 10 

· · 3 I 10 

· · 1 I 10 . 

1.6 • 1.6 1.6 1 I 10 
0.095 • 0.095 0.095 4/10 

· · 2 I 10 

· · ,4 I 10 

· · 2 I 10 

· · 3 I 10 
85 -560 560 5 I 10 

110-590 393.60 , 6 110 
150 • 490 346.54 5 I 10 

51 • 380 380 4 110 
63 -470 470 5 I 10 

· · 2 I 10 

· · 1 I 10 

· · 1 I 10 
130 -840 577.87 5 I 10 

· · 2 I 10 

· " 1 I 10 
240 • 1800 1024.31 5 I 10 
190 • 190 190 j' 2 I 10 

55 • 310 310 5 I 10 

· · 1 I 10 
110-1900 1052.11 4 I 10 
200 • 1900 1076.74 ' 5 I 10 

· · 1 14 
480-460 480 1 14 

· · 1 14 

••• Background umpIH _ .. 'oIowa: 8OSD01, 808002, BGSD04 through BGSOO7 

Background concentrations for any non·naturally occurring chemicals were not used as a basis for selection or COPes. All 
organic compounds detected at the site were selected as COPCs. 

NSDOeOR.XlS 8/8/97 2:54 PM 
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SITE·RElA TED 

RANGE OF 
POSITIVE DETECTION 

2.4 • 230 

3.6 • 66 
9.3 • 110 

9.8 -48 

0.31 • 1.6 
2.6 • 24 

1.6 • 1.6 
7.3 • 7.3 

0.34 • 56 

0.16 • 0.35 

0.2 • 2.3 

56 • 160 
88 • 260 

75 • 1700 
100 • 2400 

190-4800 
150 • 2600 
66 • 1100 

98 • B80 

300 -300 
140 • 140 

130 • 2400 

150- 720 
78 • 78 

110-1600 
65 -83 
69 • 2300 

90-90 
210 • 740 

130 • 2000 
2 • 2 

31 • 31 
3 • 3 

REPRESENTATIVE 
CONCENTRATION 

80.01 

24.62 
47.12 

19.64 

1.6 
8.82 
1.6 
7.3 

19.82 

0.35 
2.30 

160.00 
260.00 
676.58 
B52.30 
15B7.69 

912.B9 
451.37 

521.76 

300.00 
140 

8B4.84 

385.24 
78 

819.64 
83 

)800.89 

90.00 
421.54 

884.61 

2 
31 
3 



FREOUENCY OF 
SUBSTANCE DETECTION 
ALUMINUM· "6 
ANTIMONY· NOT DETECTED 
ARSENIC· 1 I • 
BARIUM 6 I • 
BERYLLIUM 3 I • 
CADMIUM· 1 I 6 
CALCIUM 

• I 6 CHROMIUM 3 I 5 
COBALT 

• I • COPPER 5 I 6 
IRON· 6 I 6 
LEAO .. 2 / 6 
MAGNESIUM 

• I 6 MANGANESE 6 I 6 
MERCURY ". NICKEL. 6 I • 
POTASSIUM 5 I • 
SELENIUM "6 
SIl.VER 1 I • 
SOOluM 3 I 3 
THAlliUM 3 I 6 
VANADIUM , 4 I 6 
llNC 5 I 5 

... Selected ... cope 

TABLE 3 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE WATER AT SITE 6 

OU-9 FEASIBILITY STUDY 

BACKGROUND··· 
RANGE OF 

POSnWE DETECTION 
102·1540 

••• 
16.3 • 36.4 
0.22 • 1.2 
0.18 0.18 
462 • 177000 

0,72·2,6 
0.81 ·2 

1.1 • 17.8 
160· 23100 
4.4' 16 

369 • 559000 
14 • 203 

0.023 • 0.028 
2.1 ·7.9 

261 • 259000 
3.5 • 9,2 

0.86' 0.86 
11150 • 4340000 

3.5 • 5.5 
0.225 • 9 

7.8 • 29.4 

NWS EARLE, COLTS NECK, NEW JERSEY 
(ug/L) 

SIT£.ftELA TED 
2" X AVERAGE FREQUENCY OF RANGE OF un •• CONCENTRATION DETECTION POSITNE DElECTtON 

2.2E+03 904.20 5 5 213· 15100 
1 I 5 3.3 3.3 

1.3E+Ol 5.32 4 I 5 4,4. 42,4 
2.4£+03 55,05 Sl6 30.1 • .6e 
1.7£+00 0.70 4 I 6 0.14 - 2.' 
3.2£·01 0.23 1 I 5 2.7 . 2.7 

2.3E+05 71114 • I • 20000 • 159000 
4,4£+00 1.78 1 I 4 1.1 ~ 1.1 
5.2E+OO 3.10 4 I 5 0.19 - 6.6 
3.0£+02 11,92 &i5 •••• 102 
3.0£+04 9576.67 5 I 5 2060· 349000 
2.2£+01 1,31 S I 5 1.2 • 00. 
7,0£+05 19010:3 0 5 5360· 441000 
3.8E+02 172.43 5/ 5 110· "8 2,3E·Ol 0.12 3.' 0 0.043· 0,29 
8.2E+01 1023 4 I 5 1.8' 21.2 
3.2£+05 88923 "6 3250· 207000 
1.4£+01 6.27 3 I • 3.9· a.s 
1.3£+00 0.15 liS 0.74 ~ 0,14 
1.3 +.07 2912233 6./ 5 53900 • 3460000 
2.8£+01 5JllO 4 I 5 5.1 ," lo.1 
1.2E +01 3.19 • 5 0.92 . 4 .5 
1.s.t:+OJ 30.60 2 I 2 55.4· 3 3 

AVERAGE 
CONCENTRA nON 

33\0.40 
2.99 

12.34 
127.78 
0.81 
0.62 

55140 
1.44 

2." 
29,16 
75694 
103,84 
129810 
261.40 

0,12 
8.45 

60552 
4.08 
O.4fj 

1043320 
7.06 
97. 

18 .20 

- •• Upper Toleranca limit ... un la the concentration that Ii estimated to contJiln. da.l\Jfl8ted part/on (9S%-) of.n puaaiblltampht maesuremelln • ..... Background nmplessre .lslo!lowa: BOSW01, BOSW02, BGSW04 thtOUOh BGSw01 

11·18 
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MEAN> MEAN> REPRESENTATIVE 
2 x BKODl BACK UTL'!' CONctNTRA nON 

YES YES 9594.70 
YES VES 3.30 
YES NO 28,49 
VES NO 309.61 
YES NO 2.40· 
YES VES 1.73 
NO NO 111621 
NO NO 1.10 
NO NO 4.73 
vES NO 68.16 
YES VES 221526 
V'S VES 318,18 
NO NO 441000 
yES NO 338,00 
NO NO 0.29 
NO NO 18.54 
NO NO 201000 
NO NO 8.50 
NO NO 0,71 
NO NO 3480000 
YEs NO 10.70 
YES NO 26.20 
y'iS NO 323.00 



, OF 

: . 
~"'U ... 

3 I 3 
I • 

IC08A IT 3 3 
180N . 3 I 3 

~KEl 
,. ,:: 1/ 3 

3 
3 

ISOOIUM '3 
IZINC , 2 

... Selected as It COPe 

TABLE 4 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE II 

OU-9 FEASIBILITY STUDY 

.... NO. 
1m" 

"'-.~ ?E. 
30 .• 1.1 

0.43· 2.2' .01 
11000 24100 ~ 

i~ GiF." 
720. 3040 ,7.3'>1 
~7. 43.2 i •. " ,,,. 

15800 • 92500 1 1.01 '.i: 

NWS EARLE. COLTS NECK. NEW JERSEY 
(ugIL) 

2 X '.00 RANG! 0' 

5.00 3 4 5.1 ·28.8 

. 19 I 4 0.21 • 0.21 

~ 4 4 

~. :.2 
" 23.87 3 I 

~. 1 1.:.. 

372 4 I ,g-:., 
4. " 

~: 87:10 

12tE • I • 

• 3.3· 

51S.75 
10." 
47.13 
0.0' 

3' 

••• C 
•• OS 

~5 
10.55 

" •• Upper Tolerance Umlt • UTlis the eoncentf8l1on that 1. aatlmated to contain» dellgMbld portion (95%1 of ell possible eam,," ma8lUfementl • .... . BackGround tample, era a, follows: MW4-04, BGMW·02. 8GMW.ol, MW2&-03, MW3·ce. MWS-02, MW5-03, MW19-01, MW1·03, MW5·01!l, MW1'·03 
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1:X':~1 I,~:~,;', 
.. ~ .... 

NO NO ,'''ii: 
VES - .. " 2. 
NO NO -Ii; . 

·-NO ·.NO 0.2 
NO .NO 

NO . 
7. 

NO 

~~ NO 
NO 'NO -Nii 
NO .3' 
NO iB. 



•• Selectad at • cope 

TABLE 5 OCCURRENCE AND DISTRIBUTION OF ORGANICS IN GROUNDWATER AT SITE 6 OU.9 FEASIBILITY STUDY 
NWS EARLE. COLTS NECK. NEW JERSEY 

(ug/L) 

II" • 8ackground .ampla, 'f." follow.: MW4-04, BOMW.02, BGMW-01. MW28-03, MW3·Q6, MW5·02. MWS·03. MW19·Q1, MW1·03, MW5·08, MW1 t·03 
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stabilization, clearing and grubbing of brush and trees, backfilling, and regrading and seeding of the area to 

stabilize the northern slope of the site. 

8ite 6 RI 8ediment Results 

Four site-related sediment samples (068001 through 068004) were collected at 8ite 6 during the 1995 RI 

and six additional sediment samples (068005 through 068010) were collected during the 1996 RI 

Addendum field activities. Tables 1 and 2 present the occurrence and distribution of inorganic and organic 

chemicals, respectively, detected in 8ite 6 sediment samples and compare them to background 

concentrations. Figure 8 shows sediment sample concentrations found above screening values. 

Higher concentrations of metals in comparison to background were seen in site-related samples, particularly 

at sample locations 068001 and 068004 and, to a lesser extent, at sample locations 068002 and 068007. 

8amples contained aluminum (up to 14,500 mg/kg at 068007), arsenic (up to 36.3 mg/kg at 068004), 

barium (up to 138 mg/kg at 068002), cadmium (up to 1.8 mg/kg at 068004), cobalt (up to 8.2 mg/kg at 

068001), copper (up to 228 mg/kg at 068004), iron (up to 52,200 mg/kg at 068001), lead (up to 445 mg/kg 

at 068004), magnesium (up to 2,460 mg/kg at 068001), manganese (up to 451 mg/kg at 068004), mercury 

(up to 0.63 mg/kg at 068004), nickel (up to 43.8 mg/kg at 068004), selenium (up to 3.4 mg/kg at 068004), 

vanadium (up to 104 mg/kg at 068007) and zinc (up to 1,720 mg/kg at 068004). Antimony and thallium 

were detected at two locations at levels up to 12.4 mg/kg and 2.1 mg/kg, respectively. These two 

compounds were not detected in background samples. 

Polynuclear aromatic hydrocarbons (PAHs) including benz(a)anthracene, benzo(a)pyrene, chrysene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, fluoranthene, fluorene and pyrene 

were detected in background sediment samples at levels ranging from 110 to 1,900 ug/kg. The maximum 

concentrations of individual PAHs detected in the 8ite 6 sediment samples occurred in sample 068004 and 

ranged from one to 10 times higher than the concentrations in background sediment. Background samples 

contained the pesticide OOT and its analogs at the following concentrations: 19 ug/kg 4,4'-00T, 1.7 ug/kg 

4,4'-00E and 21 ug/kg 4,4'-000. These pesticides were detected in the sediment samples at 8ite 6 with 

4,4'-00T ranging from 9.3 to 110 ug/kg, 4,4'-00E ranging from 3.6 to 66 ug/kg and 4,4'-000 ranging from 

2.4 to 230 ug/kg. 8everal additional pesticides were detected in sediment samples that were not present in 

background sediments or were present at much lower levels. The highest levels of pesticides were at 

sample locations 068001, 068002 and 068004. Trace levels of xyfene (3 ug/kg) and 4-methyl-2-pentanone 

(2 ug/kg) were each detected in one sediment sample, 068001, but were not found in background 

sediments. Bis(2-Ethyfhexyl) phthalate was present in two sediment samples at concentrations up to 880 

ug/kg. Butylbenzyl phthalate was detected in one sample, 068008, at 300 ug/kg but was not detected in 

background samples. Toluene was detected in one sediment sample at a level (31 ug/kg) considerably 

lower than the concentration detected in a background sediment sample (480 ug/kg). 
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Since organic compounds are not considered to be naturally occurring, all organic compounds noted in Table 

2 were selected as compounds of potential concern (COPCs) for risk assessment evaluation purposes. 

Site 6 RI Surface Water Results 

Two surface water samples were collected at Site 6 in 1995 (06SW01 and 06SW02) and three surface water 

samples (06SW05 through 06SW07) were collected in 1996. Table 3 presents the occurrence and 

distribution of inorganic chemicals in Site 6 surface water samples and compares them to background. 

Figure 8 shows surface water sample concentrations found above screening values. 

No organic chemicals were detected in Site 6 surface water samples. 

The highest levels of metals were primarily at locations 06SW01 and 06SW06. Metals exceeding two times 

the background concentrations included aluminum (up to 15,100 ug/I), arsenic (up to 42.4 ugll), barium (up to 

468 ug/I), cadmium (2.7 ugll at 06SW01), cobalt (up to 6.6 ugll), copper (up to 102 ugll), iron (up to 349,000 

ugll), lead (up to 506 ug/I), mercury (up to 0.29 ugll, nickel (up to 27.2 ug/I), vanadium (up to 40.5 ug/I) and 

zinc (up to 323 ugll). Antimony was also detected at location 06SW06 (3.3 ugll), but was not detected in 

background samples. 

Miscellaneous parameter analyses of the five surface water samples taken at Site 6 consisted of ammonia, 

biological oxygen demand (BOD), chemical oxygen demand (COD), chlorides, total water hardness 

(hardness), total organic compound (TOG), phosphate and turbidity. Although several surface water 

indicator parameters were detected at levels greater than background (chloride, phosphate, nitrate, and 

ammonia). Concentrations of typical landfill parameter concentrations encountered in Site 6 groundwater 

samples were relatively low compared to typical groundwater concentrations found beneath active solid 

waste landfills. 

Site 6 RI Groundwater Results 

Four groundwater samples (06GW01 through 06GW04) were collected from monitoring wells 06MW01 

through 06MW04, respectively (Figure 8). Tables 4 and 5 present the occurrence and distribution of 

inorganic and organic chemicals detected in Site 6 groundwater samples and compares them to background. 

Concentrations of most metals in Site 6 groundwater were similar to the ranges detected in background 

samples. The following metals exhibited concentrations greater than background: arsenic (8.8 ug/I to 

26.8 ug/I) in samples 06GW03 and 06GW04, cadmium (1.2 to 7.0 ug/I), iron (13,400 to 95,200 ug/I) in 

samples 06GW01, 06GW02, 06GW03 and 06GW04, and manganese (1820 ug/I) in sample 06GW01. 
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Endosulfan I and gamma-BHC were each detected in one groundwater sample collected at Site 6 at 

concentrations of 0.0021 and 0.0008 ug/I, respectively. Neither of these compounds was detected in 

background groundwater samples. Explosives and related degradation products were analyzed for but not 

detected in groundwater samples. 

Miscellaneous parameter analyses of four groundwater samples at Site 6 consisted of ammonia, BOD, COD, 

chlorides, nitrates, sulfates, TOC, phosphates and tUrbidity. Most indicator parameters were found at lower 

concentrations in all downgradient wells than in upgradient well 06MW01. Downgradient concentrations 

were slightly greater than upgradient levels and greater than background ranges for ammonia and TOC in 

06MW04 and for sulfate in 06MW03. Upgradient well 06MW01 revealed chloride, BOD, COD and TOC at 

concentrations greater than background. 

Site 12 

In August 1995, B&R Environmental conducted sampling and analysis of surface soil and sediment and 

surveyed to establish the horizontal locations and vertical elevations of the surface soil and sediment sample 

locations. No samples were taken in the area labeled "Battery Storage Area" (Figure 5) because the asphalt 

would have been a barrier to infiltration of the spilled battery electrolyte solution. The RI attempted to obtain 

the "worst case" sediment samples in known low-lying areas of likely sedimentation. 

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

metals contamination. On October 29, 1996, B&R Environmental conducted surface and subsurface soil 

sampling at Site 12 and surveyed to establish the horizontal locations and vertical elevations of the sample 

locations. 

Following the RI, a remedial action consisting of excavation and removal of railroad tracks, ballast, surface 

soils, and subsurface soils in the vicinity of Site 12 was conducted by the Navy in 1999. The location of 

soil excavation and railroad track removal is presented on Figure 5. The objectives of the remedial action 

included minimizing potential migration and mobilization of contaminants to surface water, groundwater, 

and soils at the site. Approximately 262 tons of excavated soil was shipped off site for disposal and 

recycling. Three rounds of confirmatory sampling were conducted to demonstrate compliance with 

RDCSCC. The excavation of contaminated soils achieved the remedial action objective for protection of 

human health and the environment, including prevention of human exposure to contaminated surface and 

subsurface soils, and prevention of migration of contaminants to the adjacent marsh. 

Based on EPA and NJDEP approval, Site 12 met all the applicable requirements for closure, and the 

remediation for which Foster Wheeler Environmental Corporation was contracted by the Navy was 

complete as documented in the Remedial Action Report for Soil Excavation at Site 12, Foster Wheeler 

Environmental Corporation, December 1999. 
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Site 15 

Between June and July 1995, B&R Environmental conducted sampling and analysis of surface water, 

sediment, surface soil, and subsurface soil at Site 15 and conducted a survey to establish the horizontal 

locations and vertical elevations of the sample locations. 

Summary of Site 15 RI Results 

Figure 10 presents sample locations and concentrations of compounds that exceed surface soil and 

subsurface soil screening levels. Based on previous RI findings and the marsh-like nature of the site with 

groundwater close to the surface, no groundwater samples were collected in the 1995 RI. Figure 11 

presents sample locations and concentrations of compounds that exceed surface water and sediment 

screening levels. Tables 6 through 13 present the occurrence and distribution of compounds found in Site 15 

RI samples. 

Site 15 RI Surface Soil Results 

Two surface soil samples 15SS01 and 15SS02 were collected at Site 15 (see Figure 6). Tables 6 and 7 

present the occurrence and distribution of inorganic and organic chemicals in Site 15 surface soil samples 

and compare them to background. 

Concentrations of most metals in Site 15 samples were similar to background. Concentrations slightly 

greater than background were observed for cadmium (3.4 mg/kg) in sample 15SS02 and lead (110 mglkg) in 

sample 15SS01. Antimony was detected in 15SS01 at a low level, near the instrument detection limit, but 

was not detected in background samples. 

Site 15 surface soil samples exhibited low levels of PAHs including benz(a)anthracene (71 ug/kg), 

benzo(a)pyrene (58 to 69 ug/kg), benzo(b)fluoranthene (120 to 160 uglkg), fluoranthene (130 to 180 ug/kg), 

phenanthrene (69 to 100 ug/kg) and pyrene (140 to 210 ug/kg). 4,4'-DDE (13 to 43 ug/kg) and 4,4'-DDT (12 

ug/kg) were detected in Site 15 surface soils at levels within the lower range of background concentrations. 

Alpha-BHC was detected in one Site 15 surface soil sample at a concentration of 0.13 ug/kg but was not 

detected in background samples. The two surface soil samples collected at Site 15 were also analyzed for 

moisture, pH and TPH. TPH was detected at concentrations ranging from 120 to 200 mg/kg. TPH 

background surface soil results were 9.0 to 110 mg/kg. 
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TABLE 6 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE SOIL AT SITE 15 

NWS EARLE, COLTS NECK, NEW JERSEY 
(mg/kg) 

BACKGROUND SITE-RELATED 

FREQUENCY RANGE OF POSITIVE 2 X AVERAGE BKGD FREQUENCY OF RANGE OF POSITIVE AVERAGE 
SUBSTANCE OF DETECTION DETECTION CONCENTRATION DETECTION DETECTION CONCENTRATION 

~LUMINUM* 4/4 1710 - 5310 6152.5 2/2 897 - 9250 5073.5 
ANTIMONY Not Detected - - 1 12 1.8 1.11 
ARSENIC 4/4 1.35 - 14.4 13.43 2/2 10.1 - 19.2 14.65 
BARIUM 4/4 1.85 -31 22.53 2/2 7.8 - 18 12.9 
BERYLLIUM 1/4 0.28 0.39 1/2 0.97 0.49375 
CADMIUM 1/4 0.57 0.67 2/2 0.85 - 3.4 2.125 
CALCIUM 4/4 40.1 - 519 551.8 2/2 407 - 828 617.5 
CHROMIUM* 4/4 7.8 - 59.5 69.05 2/2 3.7 - 37.7 20.7 
COBALT 2/4 0.75 - 5 3.15 2/2 1.1 - 2.8 1.95 
liOPPER 4/4 0.97 - 8.4 10.06 2/2 14.3 - 33.2 23.75 
IRON 4/4 3745 - 62500 52402.5 2/2 10900 - 52300 31600 
LEAD 4/4 1.8 - 39.4 37.3 2/2 56.8 - 110 83.4 
MAGNESIUM 4/4 71.7 - 619 578.85 2/2 118 - 2260 1189 
!MANGANESE 4/4 3.45 - 214 128.33 2/2 60.7 - 92.9 76.8 
MERCURY 4/4 0.035 - 0.17 0.18 2/2 0.051 - 0.16 0.1055 
NICKEL* 2/4 1.8 - 7.2 5.18 2/2 3 - 7.5 5.25 
POTASSIUM 4/4 95 - 792 912.5 2/2 122 - 6790 3456 
SODIUM 4/4 17.5 - 86.2 78.3 2/2 47.4 - 195 121.2 
THALLIUM 2/4 0.7 - 1.9 1.64 1/2 1.5 1.025 
VANADIUM 4/4 11.05 - 64 70.13 2/2 14.9 - 36 25.45 
IZINC 3/4 1.1-27.6 22.8 2/2 7.2 - 52.4 29.8 

Note: Selected COPCs are indicated in boldface type. 
* - Indicates COPCs eliminated based on amended risk assessment. 
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YES 1.8 
YES 19.2 
NO 18 
YES 0.97 
YES 3.4 
YES 828 
NO 37.7 
NO 2.8 
YES 33.2 
NO 52300 
YES 110 
YES 2260 
NO 92.9 
NO 0.16 
YES 7.5 
YES 6790 
YES 195 
NO 1.5 
NO 36 
YES 52.4 
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TABLE 11 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT sITe 15 
OU-9 FEASIBILITY STUDY 

fRE~UENCY Of 
SUBSTANCE DETECTlOII 

2·BUTANONE NOT omCTED 
·METHYLNAPHTHALENE NOT OETECTED 

14,4'·000 2 13 
~.4'·DDE 1 / 3 
.4'·00T 1 I 3 

ACEIIAPHTHENE NOT DETECTED 
ALPHA·CHLORDANE NOT DETECTED 
ANTHRACENE NOT DETECTED 
AROClOR·1260 NOT DmCTED 
BEIIZOIAIANTHRACENE 2 /3 
BEIIZOIAIPYRENE 2 13 
ENZO/BlfLUORANTHENE 2 /3 

IlENZO/G,H,IIPERYlENE 2 13 
BENZO/KIHUORANTHENE 2 13 
BUTYLBENlYlPHTHAlAT£ NOT DETEcnD 

ARBAZOLE IIOT DETECTED 
HRYSENE 2 /3 

D1·N·BUTYlPHTHALATE NOTDET£qED 
DlBENZIA.HIANTHAACENE NO.1 DETECTED 

IBENZOFUAAN NOT DETECTED 
NORIN IIOT DETECTED 

FLUOAANTHENE 2 13 
FLUORENE 1 I 3 
AMMA-CHLORDANE 1 I 3 

HEPTACHLOR EPOXIDE IIOT DETECTED 

INDENO/1.2,3·COJPYRENE 2 13 
NAPHTHALENE NOT DETECTED 
PHENANTHRENE 2 /3 

YRENE 2 /3 
STYRENE NOT OETECTED 
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1 13 
. 2 13 
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2 /3 

1.40 " 560 560 2 13 
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150 • 490 490 3/3 
130 . 380 380 2 /3 
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1 / 3 
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1/3 

. 1 /3 . . 1 / 3 
1 I 3 

300 • 1800 1800 3 / 3 
190 190 1 I 3 

O.ll95 0.D95 .2 13 
. . 2 1.3 

110 • 310 310 2 I 3 
I / 3 

200 • 1900 1900 3 13 
350 • 1900 1900 3 13 

1 I 3 
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2.1 ·59 59 
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110 . 1200 1200 
140 ·930 930 
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10 10 
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5.1 ·29 29 
0.47· 3.2 3.2 
150 • 1100 1100 

140 140 
120 • 1800 1800 
180 • 3400 3400 
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OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SURFACE WATER AT SITE 15 
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TABLE 13 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE WATER AT SITE 15 

OU-9 FEASIBILITY STUDY 

FREQUENCY OF 
SUBSTANCE DETECTION 
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Site 15 RI Subsurface Soil Results 

Four subsurface soil samples 15SB01 through 15SB04 were collected at Site 15 (see Figure 6). Tables 8 

and 9 present the occurrence and distribution of inorganic and organic chemicals in Site 15 subsurface soil 

samples and compare them to background. Concentrations of most metals in Site 15 subsurface soil 

samples were similar to background. Cadmium was present at levels slightly greater than background in one 

sample (15SB04-02). Bis(2-Ethylhexyl) phthalate (59 to 260 ug/kg) was detected in all four subsurface soil 

samples collected at Site 15. This compound was not detected in background subsurface soil samples. 

The four subsurface soil samples collected at Site 15 were also analyzed for moisture, pH and TPH. TPH 

was detected at concentrations ranging from 20 to 110 mglkg. TPH in background subsurface soil samples 

ranged from 12.0 to 220 mglkg. 

Site 15 RI Sediment Results 

Three sediment samples 15S001 through 15S003 were collected at Site 15 (Figure 11). Tables 10 and 11 

present the occurrence and distribution of inorganic and organic chemicals in Site 15 sediment samples and 

compare them to background. Arsenic, barium, cadmium, copper, lead, mercury, silver and zinc were 

detected at levels greater than background samples. The highest concentrations of arsenic (25.5 mg/kg), 

and lead (187 mg/kg) were seen in sample 15S001. The highest concentration of copper (269 mg/kg) was 

in sample 15S002. Zinc exhibited a maximum concentration (464 mg/kg) in sample 15S003. 

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

chrysene, indeno(1,2,3-cd)pyrene, fluoranthene, fluorene, phenanthrene and pyrene were detected in 

background sediment samples. Similar PAHs were detected in sediment samples collected at Site 15. PAH 

levels in sample 15S001 were generally two to five times higher than background ranges. Samples 15S002 

and 15S003 exhibited concentrations within a range similar to background samples. Butylbenzyl phthalate 

(910 ug/kg) and di-n-butyl phthalate (160 uglkg) were detected in one Site 15 sediment sample but were not 

detected in background sediment samples. 

Background sediment samples exhibited the presence of 4,4'-000 (4.9 to 21 ug/kg), 4,4'-00E (1.7 uglkg), 

and 4,4'-00T (19 uglkg). Pesticides detected at similar levels in Site 15 sediment samples included 

4,4'-00T (7.2 to 46 uglkg), 4,4'-000 (13 to 45 uglkg) and 4,4'-00E (31 to 59 ug/kg). Gamma-Chlordane 

(5.1 to 29 uglkg) was detected at levels greater than background ranges. Alpha-Chlordane (3.8 to 31 ug/kg), 

endrin (10 ug/kg), and heptachlor epoxide (0.47 to 3.2 uglkg) were also detected in sediment samples 

collected at Site 15, but were not observed in background samples. Site 15 sediment samples also 

contained Aroclor 1260 (16 ug/kg in 15S002 and 100 ug/kg in 15S001). Styrene (11 uglkg) and 2-butanone 

(86 ug/kg) were each detected in one sediment sample (15S003). 

UDOCUMENTS/NAVY/2128/18596 11-35 CT0029 



The three sediment samples collected at Site 15 were also analyzed for moisture, pH and TPH. TPH was 

detected at concentrations ranging from (370 to 3100 mg/kg). TPH levels in background subsurface soil 

samples ranged from 50.0 to 660 mg/kg. 

Site 15 RI Surface Water Results 

Two surface water samples 15SW01 and 15SW02 were collected at Site 15 (see Figure 11). Tables 12 and 

13 present the occurrence and distribution of inorganic and organic chemicals detected in Site 15 surface 

water samples and compare them to background. TPH was analyzed for but not detected in surface water 

samples. Concentrations of most metals in the two Site 15 samples were similar or lower than background. 

Slightly higher levels of cobalt and manganese were detected in both Site 15 samples. 

4,4'-DDD was detected in one surface water sample from Site 15 (15SW01) at a concentration of 0.0018 

ug/1. This compound was not detected in background surface water samples. 

Site 17 

Between June and October 1995, B&R Environmental conducted sampling and analysis of surface water, 

sediment, surface soil, and groundwater at Site 17. 

B&R Environmental conducted a survey to establish the horizontal locations and vertical elevations of the 

surface water and sediment samples, the surface soil sample and the newly installed and selected existing 

wells. 

On October 28 and 30, 1996 B&R Environmental conducted additional surface water and sediment sampling 

at Site 17 followed by a survey. 

Summary of Site 17 RI Results 

The landfill surface is paved and is currently utilized as a parking area for Waterfront personnel. The face of 

the landfill is 10 to 15 feet higher in elevation than the marsh area and is heavily vegetated. Infiltration is 

limited by the nature of the hard packed and paved surface cover and overland flow drains toward the salt 

marsh north and west of the site. The groundwater flow direction is north-northwest and west toward the 

marsh, based on measured groundwater elevations. Results of the RI revealed slightly elevated levels of 

PAHs and pesticides in drainage pathway sediments and elevated levels of metals in drainage pathway 

surface water samples. 

UDOCUMENTS/NAVY 12128/18596 11-36 CT0029 



No slope stabilization work was performed at Site 17 as was performed at Site 6. However, Foster Wheeler 

Environmental Corporation conducted work on the flat portion of Site 17 including grading, topsoil cover and 

seeding, and installation of a wooden barricade to prevent any future deposition of soils or debris on the 

sloped area of Site 17. 

Figure 12 shows sample locations and concentrations of compounds that exceed screening levels. Tables 

14 through 20 compare the results of background samples to samples collected at Site 17. 

Site 17 RI Surface Soil Results 

One site-related surface soil sample (17SS01) was collected at Site 17. Tables 14 and 15 present the 

occurrence and distribution of inorganic chemicals detected in site-related surface soil samples and compare 

them to background. Concentrations of metals in 17SS01 were within the ranges found in background 

samples. 4,4'-00T was detected in background surface soil samples in the concentration range of 43 uglkg 

to 420 ug/kg. The pesticide compound was detected in the surface soil sample at Site 17 at a much lower 

concentration of 1.2 ug/kg. 

Site 17 RI Sediment Results 

Four site-related sediment samples (17S001 through 17S004) were collected during the 1995 RI, and an 

additional six sediment samples (17S005 through 17S010) were collected during the 1996 RI Addendum 

field work. Tables 16 and 17 present the occurrence and distribution of inorganic and organic chemicals in 

Site 17 samples and compare them to facility-wide background. Facility-wide background samples 

(BGS001, BGS002, and BGS004 through BGSD07) were used for COPC selection for the human health 

risk assessment. Only those background samples obtained from this watershed (BGS005 through 

BGSD07) were used for the ecological risk assessment. 

Elevated levels of metals were detected in several site samples, notably sample locations 17S002 and 

17S007. Metals detected at levels above background included aluminum (up to 19,300 mglkg), arsenic (up 

to 41.9 mglkg) , barium (up to 71.9 mg/kg), beryllium (up to 1.9 mg/kg), cadmium (up to 3.1 mg/kg), cobalt 

(up to 21.1 mglkg), copper (up to 99.1 mg/kg), iron (up to 66,400 mglkg), lead (up to 236 mglkg), magnesium 

(up to 4,800 mglkg) , manganese (up to 218 mg/kg), mercury (up to 0.32 mglkg), nickel (up to 29.3 mglkg), 

vanadium (up to 101 mg/kg) and zinc (up to 242 mg/kg). Sample 17S003 also contained elevated levels of 

arsenic, cobalt, iron, lead, and mercury but at levels below 17S001 and 17S007. 

UDOCUMENTS/NAVY/2128/18596 11-37 CT0029 
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17SOO7 17SW07 } 

4,4'-000 42.0 J uglkg _xychlor 0.30 R ugll.. 

Chloride 4200 mgll.. ,,.::::::=:'---:;1-!;7MWQ4!-=-!:;;:-:----.lJ_ :::::gg~ i;.g ~ = \),-~ I 
Copper 16.9 ugll.. . Anlenlc 19.7 ugIL Antimony 2.3 J mgIkg I~-~--r 
Lead 11.8 ugll.. Cadmium 8.3 ugII.. Anlenlc 41.9 J mgIkg r _ 
Mercury 0.05 ugll.. Chloride 31000 mgII.. Barium 40.8 J mgIkg ;';;' ---c.. 
Thallium 3.3 ugII.. I Iron 54300 ugII.. Copper 83.2 J mgIkg - ~ / \. 
Zinc 221 J ugII.. ' Manganese 884 ugII.. Lead 238 J mgIkg 1 

r--..,..,"'*',;::=~:=-:..::....::!!c=.td Sodlum 15700000 ugII.. Nickel 29.3 J mgIkg 1 I 
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17SD05 
Anlenlc 12 mgIkg 

17SW05 
/ 

Barytllum 4.5 ugll.. 
Iron 1400 ugll.. 

/ Manganese 3040 ugll.. / 
Thallium 3.7 ugll.. 

AJumlnu~~o J ugll.. _ [J I ! ! 
Iron 11300 ugll.. - 1 / I 
Manganese 79.9 ugll.. 
5p:!:::::!:::::~L-~:ill, 1 

17SD10 I 
23.0 IN ug/kg I 

l 
4,4'-ODE 7.6 ug/kg 
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( , ...... , / ( ..... J ~ 11 _ .... , -~ ""'--.!:. / // I 
500 J ug/kg '""'--~ • _ APPROXIMAf E-F1L\, BOUNDARY / / / ~ ~I 

Banzo(ajpyrena 490 J ug/kg . ~ ~ (REFERENCE, :JP1C' P OTO / / ~ / ~ 
Banzo(b )ftuOllln1hena 1000 J uglkg 17Soo3 / ~ ~ 
Banzo(g,h,I)peryIene 530 J ug/kg Acenaphthylena 89.0 J uglkg . . / r I I I 
Ctvysane 690 J ug/kg Anthracana 1000 J uglkg '" 
Indeno(1,2,3-<xI)pyrene 420 J ug/kg Banzo(a)anthracene 2800 J ugil<g LEGEND 
Pyrena 1100 J uglkg Banzo(a)pyrene 2800 J ugil<g 
4,4'-000 58.0 J uglkg ~ Banzo(b)lkJoranthane 5000 J ugil<g 
4,4'-DDE 98.0 J uglkg Banzo(g,h,I)pe<yIena 3100 J ugil<g 
4,4'-DDT 30.0 J uglkg - Banzo(k)tluoranthene 1300 J ugil<g 
~Iorodane 8.1 IN uglkg GartlazoIe 830 J ugil<g 
Gamma-chorodane 7.8 IN uglkg Chrysene 3100 J ugil<g ~ 
Arsenic 38.3 J mgIkg - Dbenzo{a,h)anthracene 820 J ugil<g 
BarIum 71.8 J mgIkg Auoranthane 4700 J ugil<g -
Cadmium 3.1 J mgIkg Auorana 590 J ugil<g '" 
Copper 99.1 J mgIkg Indeno(1,2,3-<xIjpyrena 2200 J ugil<g _ 
Lead 126 J mgIkg Phenanthrana 4200 J ugil<g 
Mercury 0.32 J mgIkg Pyrena 7000 J ugil<g 
Nickel 27.8 J mgIkg 4,4'-000 26.0 J ugil<g 
Zinc 242 J mgIkg 4,4'-DDE 98.0 J ugil<g 
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Lead 
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Mercury 0.16 J mgil<g 

Anlenlc 
Copper 
Lead 
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TABLE Hi 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE SOIL AT SITE 17 
OU-9 FEASIBILITY STUDY 
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DETEC1Jl)N 
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TABLE 16 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT SITE 17 

OU-9 FEASIBILITY STUDY 

FREQUENCY OF 
SUBSTANCe DETECTION 
AL.UMINUM 6' 6 
ANTIMONY· NOT-OETECTeD 
ARSENIC .. 5' 6 
SARJUM 6' 6 
BERYLLIUM 418 
CADMIUM 2' 8 
CALCIUM 8,8 
CHROMIUM 6,6 
COBALT 4, 8 
COPPER .- Ole 
IRON 8' 8 
LEAD' "6 
MAGNESlUM 6' 6 
MANGANESE 6' 8 
MERCURY' 1 I 8, 
NICKEL S I 8:' 
POTASSIUM ·51 8 
SELENIUM' NOTOETECTEO 
SILVER 2 , 0 
SODIUM 4/6 
THALLIUM- NOT OETl!CTEO 
VANADiUM 6' • 
ZINC 6' • 

.... CKGROUND-
RANOE OF 

POIlTM! CUECTlON 

NWS EARLE, COLTS NECK, NEW JERSEY 
(mglkg) 

2 X AVEMal 'REQUENCY OF RANQIOF 
IITL" CONCINT1U.TION DlTEC'noK I'QIIITN1! ClT1It:nOII 

839 ~ 3940 a. '£007 S460 to I 10, , 1<15 • 19300 ' . . . , I 10 . 2.3 - 2.3 
2,<0; 9.90 2.6£<02 11,23 ,0' '0 <4 • 41.9 
UO ~ 15.80 .'( 2.010<02 tUO 10 I 10. 2,4· ,7,1.8 
0.34 ~ 0.57 3.3E-Ol 0,72 10 I 10 0.11 • 1 .• 
0.44 ~ 0.46 1.1E+oo 0,93 e I 10 0.23 • 3.1 
179 • 5,. 87E<05 890.83 '0 I 10 109 • 4860 

4,30 ~ 58 2.6E<f03 40."2 10 J 10 e.e -,&9 
0,5' • 2,'0 '..(E+OO us 10 J 10 0,$8·21.1 ' 

t • 13 MJE+ol 9,08 10 J 10 -2·99.1 
228 ~ 21<400 7,2E<08 23589 10 J 10 58<0.66<QO 

'.,00 • 34.30 4.se+01 21,07 10 I 10 U· 238 
60.70·' 880 2'0£<08 609,90 '0./ '0 1H.4800 

3.90' $3,'0 •. 9E+o1 3'1.22 10 j 10 "·218 
0.07. 0.07 ',8,5E-03 0,09 4/ ,0 0,02' 0,32 
1,60~e 3 .• E+01 8.90 IH 10 2.1 .. 29:.3 

86. 10'~ 2900 t 4E+ol 1892 10 f JO 235 - 4000 . 1.9E+OO 5', 10 0.93 .. 7.4 
0,,11 .. 015 2.&e'fOO 1.13 3" ,10 0.13· 0.17 

2 .... • 2200 2.96+03. 810.80 7 I 10 50.2 • 1oeOO . 2.2E"'" . tI10 1.5 ", 1.5 
5.$0 •• 270 2.1E+03 39.042 "10/·10 : 9 .... 101 

12,50 • 34.70 1.5£'+03 41,23 '0 to 1.3· 2.2 

" " •• Se!eded 81 • coPt . _ __ '. " •• _ UpperTo\erVtetlittlt • lift _the tc:II ..... mltiCll.thlt it ~Qj-clllntl:Jn. ~ portbn (94",) ot.fI~ umple~ . ...... Background umpkta ..... followl: BGSOO1, SGSOO2, 8Gst::lbiC·~ BOSOO7 

11-41 
NId111n.l:II 1i'W98 3:10 PM 

8ITl!.ftIlLATl!D 
AVIRAGE 

COMCeNTAATION 
1190 

2.19 

,5,'0 
26,<0 
IUT 
0,51 
'038 
::W.17 
Us 
24.07 
25038 
SO,69 

1171,18 
44,32 
0.13 
',30 

'6042 
1..78 
0,<15 
1223 
0:1. 

<M.73 
68,15 

"~N" MUN> REPRESENTATM! 
IXBKGD? BACKUTL' CONCENTRATtOH 

YES NO 19300 
YES 2,," 

YES NO 21,n 
YES NO 38,20 
NO YES 0," 
NO NO 1.1>< 
YES NO 1810 
NO NO •• 
YES NO 8.86 
YES YES 42,63 
YES NO ..... 
YES YES 89.83 
YES NO , ... 
YES NO 77.55 
YES YES 0.19 
YES NO 1~.5i 

NO NO .",. 
YES 4.47 
NO NO 0.11 
YES NO 2965 
yes , 1.10 
-YES "" 9U3 
YES NO 107_.97 
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TABLE 17 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENTAT SITE 17 
OU-9 FEASIBILITY STUDY 
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1 16 
1 16 
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NOT , I. 
NOT 

Ne 

Ne 

I. 
, 16 

". 1.1.,6 

.3 1.$ 
, 6. 

3/6 

·1/;6 

NOT 

, 3 I ..• 
'I 16 

3 I. 
3 /. 
11.3. 
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'.8 • , .... . 4 ! 9 
'.7 1.7 1.70 .• '9 
-.18,19 10.6' 4 
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o..!.6 1 
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2 !. 

· 
U'O 

0,0115 0,'0 31.9 
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• 18 
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TABLE HI 
OCCURRENCE AND DISTRIBUTION OF INORGANICS IN GROUNDWATER AT SITE 17 

OU-9 FEASIBILITY STUDY 

BACkQROUND·· • 
Fftf.QUENCY OF RANGE OF 

SUBSTANce DETECTION POS1TWE DETECTION 
ALUMINUM 31 3 1320· 2090 
ARSENIC' 1 1 3 5.1 • 5.1 
BAR!UM 31 3 30A • 18.1 
BERYlliUM 2 I 3 0.23· •. 5 
CADMIUM 3 I 3 0.43 • 7 
CALCIUM 3 I 3 11000 - 24100 
CHROMIUM .. NOl DETECTED . 
COMlT 3 I 3 3,2 _ 24,1 
COPPER· NOT DETECTED 
IRON 3 I 3 '400 • 96200 
LEAD· NOT OETECTED 
MAGNESIUM 3 3 8810· 17300 
MANGANESe 3 I 3 720· 3040 
MERCURY 1 1 3 0.044 • 0.044 
NICKEL 31 3 3,1·43.2 
POTASSIUM 31 3 3000 - 3820 
SODIUM 3 I 3 t 5800 - 92500 
VANADIUM· 1 1 3 1.1 • 1.1 
ZINC 2 I 2 18.9· 30.9 

UTl" 
\,6£+11 
1.7E+02 
2.SE+OS 
1.7E+01 
2.2£+01 
9,4E+ 14 

'~lE+OO 

4.2£+04 
4.oe..o2 
2.4e+16 
3.se-Ol. 

2.5E+t4 
7.3E+ll 
.1.1E-05 
27E+OS 

.1E+-t2 

1'.9£+11 
,'.4E..ol 
'1.3E+11 

NWS EARLE, COLTS NECK, NEW JERSEY 
(ugIL) 

2 X AVERAGE FREaUENCY OF RANGE OF 
CONCtNtRAnoit OETtCTION POSITIVE D£T1!CTlON 

3381 41 • )96.8·2090 
5.80 3 I • 4.2' 19,7 

105.47 4/4 18 ~ 590 
3.19 2 I 4 1.4·4.5 
15.29 314 " 0.43 - 8.3 

. 38081 41 4 1700·517000 " 
21 4 1.1 • 4.8 

23.87 • I • 0,72· 24.7 
3 I 4 0,83· 2.5 

88847 41 4 1400 ,. ,54300 
• 1 • 3.8·5.1 , 

26940 .,. .'440', 89900 
3720 41 4 ',19.9·3040 
003 1 1 4 0.054 
36.33 31 4 3.2' '3.2 
8780 '" 2460> 92700 

127800 .,4 4180 • H57QOOOO 

", ". 1.1" 181 
.••. 80 2 I • 3.6· 0.5 

" 

•• Selected .s • cope . . ... Upper Toistene8 Umlt • un I, the concentration that I, .,tlmated to cont"', de./g".t*f portion 195%' of .n poHlblt •• mpr. me •• urel1*\tt. "." • 8adtoround sampl" 8'" .. follows: MW4-m. 8GMW.02. BGMW·01, MW28-o3. Mw3-oe, MWfi-02, MW5-03, MW19·01. MW1·Q3, MWPJ-O-lI, MW11.()3 

11-43 

NOW17IN,XlS 8/7197 3:315 PM 

IITE-ReLATE1) 

" AVERAGE 
CONCEN_TION 

1262 
8.14 

193.43 
1,50 
2.45 

134248 
"1.67 
10.41 
1.18 

19450 
2.75 

2.208 
1179 
0,Q2. 
n.S4 
26300 

3931370 
1.43 
0'.81 

MEAN> MEAN> MPMSENTAT1YE 
2 X 8"007 IACICUTU CONCENTRATION 

NO NO' 2090 
VES NO 19.70 

VES NO .90 
NO NO 4.50 
NO NO 1.05 
YES NO 434535 
YES vES 3.99 
NO NO 24.70 

YES YES ...• 2.50 
NO NO. 54300 
YES YES 5.70 
YES NO 71011 

NO .NO 3040 
NO ,: YES 0.05 

NO NO 43.20 

ves NO 78174 

v,s NO 13164&90 
VES V,S 18.10 

N9 NO . to 50 



fREQUENCY Of 
SUBSTANCE DETECTION 

ALUMINUM· 5/ 6 
ARSENIC· 1 / 6 

BARIUM 6/ 6 

CADMIUM 3/ 6 
CALCIUM 1 / 6 

CHROMIUM 6/ 6 

COBALT· 3/ 5 

COPPER 8/ 6 

IRON 6/ 6 

LEAD· 6/ 6 

MAGNESIUM 2/ 6 

MANGANESE 6/ 6 

MERCURY 6/ 6 

NICKEL 2 I 6 

POTASSIUM 6/6 

SODIUM 5/ 6 

THALLIUM 2/ 6 

VANADIUM 3/ 3 
ZINC 3 I 6 

•• Selected a. a COPC 

TABLE 19 

OCCURRENCE AND DISTRIBUTION OF tNORGANICS IN SURFACE WATER AT SITE 17 
OU-9 FEASIBILITY STUDY 

BACKGROUND" • 

RANGE OF 
POSITIVE DETECTION UTL" 

102· 1540 2.2E+03 

9 - 9 1.3E+Ol 

16.3 - 36.4 2.4E+03 

0.22 - 1.2 1.7E+00 

0.18·0.18 3.2E·Ol 

462·177000 2.3E +05 

0.72·2.6 4.4E+00 

0.81 - 2 5.2E+00 
1.1 • 17.8 3.0E+02 

160·23100 3.0E+04 

4.4 - 16 2.2E+Ol 

369 - 559000 7.0E+05 

14 - 203 3.8E+02 

0.023 - 0.028 2.3E-Ol 

2.1 - 7.9 B.2E+Ol 

251 ·259000 3_2E +05 

3.5 - 9.2 1.4E+Ol 

11150 - 4340000 1.3E+07 
3.$ • 5.5 2.8E+Ol 

NWS EARLE, COLTS NECK, NEW JERSEY 
(ug/L) 

2 X AVERAGE fREQUENCY Of RANGE OF 
CONCENTRATION DETECTION f'OSITlVE DETECTION 

904.20 6/ 6 124·9680 

5.32 3/ 6 6.8'· 88.6 

55.05 6/6 17.2 - 331 
0.70 1 / 6 1.3 - 1.3 
0.23 1 / 8 3.2·3.2 

71114 6/ 6 10200 • 52600 

1.78 2/ 4 13.9·20.4 

3.10 5/ 6 0.87 - 6.2 

11.92 6/ 6 3.5·65.1 

9'77 6/ 8 2480 • 170000 

7.31 5/8 1.8-77.1 

190703 6/ 6 4930 - 118000 

172.43 6/ 6 812 - U8 

0.12 3/1l 0.05 - 0.2 

10.23 6.1 6 3.3 - It 

86923 6/ 6 31JO - 14700 

6.27 3 I 6 .6 • \5.7 

2812233 6/ 6 28SOO • 3000000 

590 4 J 6 :3.,3 • 12.5 

SITE·RELATED 

AVERAGE 
CONCENTRATION 

3027 
20.03 

165.65 

0.31 

0.96 

27000 

9.69 
2.79 

20.72 

421570 

24.18 

26908 

299.53 

0.13 

8.02 

131B8 

5~1 

70t817 

4:82 

••• Upper Tolerance Umlt • UTL Is the concentration that la astimated to tOl'llllin a deaignIItad ,ottIon 195'11.' 01 .. po .. ~ .-mple muaur_t •. 

••• • Background •• mples ara .s followa: 8GSW01. 8GSW02. BGSW04 thr ....... BGSW07 

11-44 

MEAN> MEAN> REPRESENTATIVE 
2 X BKGO? BACK UTL? CONCENTRA liON 

YES YES 6348 
YES YES 48.28 

YES NO 290.13 

NO NO 0.71 

YES YES 1.94 

NO NO 52600 
YES YES 20.40 

NO NO 6.20 

YES NO 39.70 

YES YES 95730 

YES YES 50.98 

NO NO 638&6 

YES NO 646 

YES NO 0.20 

NO NO 11 

NO NO 3045& 

NO /itO 9.72 

NO NO 1685764 

NO, NO 7.98 



SUBSTANCE 
PYRENE' 

•. Se1ectfld II • COPe 

TABLE 20 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE WATER AT SITE 17 

OU.9 FEASIBIUTV STUDY 

FREQUENCY OF 
OETECnON 

016 

NWS EARLE, COLTS NECK, NEW JERSEY 
(ug/L) 

aACKOROUND" 
RANGE OF R'CPREIENlAlM FREQUENCY OF 

P081TM! omcnDN CONCENTRATION DliTECnON 
- 2 16 

SITll-RELA'lED 
RAHGEOF 

POBmVE omenON 
1 - 1 

••• Badcground ,ample •• r. II follow.: BOSW01, BGSW02. BQSW04 ttvOUgh BQSW01 

11-45 

R£PRESENTA liVE 
CONCENTllAnON 

1 



Analytes detected in Site 17 samples, but not present in background samples, included antimony (17S007), 

and selenium (17S001 through 17S004). The PAH compounds dibenz(a,h)anthracene, acenaphthene, 

acenaphthylene, naphthalene, and anthracene (concentration range 4 to 1,000 ug/kg) were found in at least 

one Site 17 sediment sample. The maximum concentrations of PAHs were observed in sample 17S003 with 

levels greater than the range of background samples. 

Bis (2-Ethylhexyl) phthalate, di-n-butyl phthalate, diethyl phthalate, and butyl benzyl phthalate were detected in 

Site 17 sediment samples. Bis (2-Ethylhexyl) phthalate was present at the highest concentrations 

(9,400 ug/kg in sample 17S003 and 4,400 ug/kg in 17S002). Aroclor 1260 was detected in 17S002 at 80 

ug/kg and in 17 SO 03 at 31 ug/kg. Aroclor 1248 was detected at 17S01 0 at 57 ug/kg. Aroclor 1254 was 

also detected at 17S010 at a concentration of 120 ug/kg. The Aroclor 1260 result for 17S003 was qualified 

rejected (R) based on data validation and was not used for risk assessment. 4-Methylphenol (420 to 

820 ug/kg), isophorone (75 ug/kg), endosulfan II (0.21 ug/kg), alpha-chlordane (4.5 ug/kg to 14 ug/kg), and 

methoxychlor (1.6 to 3.9 ug/kg) were detected in at least one Site 17 sediment sample. The following 

pesticide compounds were detected in one or more Site 17 sediment samples: 4,4'-000, 4,4'-00E, 

4,4'-DDT, and gamma-chlordane. The highest levels of pesticides were found primarily at sample locations 

17S001 through 17S003 and 17S007. 

The 1995 RI sediment samples collected at Site 17 were also analyzed for moisture, pH, and TOe. Two 

sediment samples (17S001 and 17S004) contained pH levels exceeding maximum sediment background 

levels. The 1996 RI Addendum samples were also analyzed for TOe and percent solids. Sample 17S007 

showed TOe (149,000 mg/kg). 

Site 17 RI Groundwater Results 

Four groundwater samples (17GW01, 17GW03, 17GW04, and 17GW05) were collected at Site 17. Table 

18 presents the occurrence and distribution of inorganic chemicals detected in Site 17 groundwater samples 

and compares them to background. No organic compounds were detected, and most metals were present in 

Site 17 samples at concentrations similar to background. Arsenic, barium, and cadmium were detected in 

sample 17GW04 at levels greater than the ranges of background samples. This sample had a very high 

sodium level (1.6 percent). 

Miscellaneous parameter analyses of four groundwater samples at Site 17 consisted of ammonia, BOO, 

COD, chlorides, sulfates, TOe, phosphates, and turbidity. 17MW03 and 17MW01 (downgradient) along with 

17MW05 (crossgradient and adjacent to the landfill) revealed greater concentrations of indicator parameters 

than 17MW01 (upgradient). COO, TOe, and phosphates were detected in 17MW04 and 17MW05 at 

concentrations greater than maximum background levels. 17MW04 also contained ammonia, chloride, and 

sulfate concentrations above background. Chloride concentrations in 17MW04 were very high 
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(31,000 mg/L). Sulfate was detected at levels exceeding maximum background levels in 17MW01, 17MW03 

and 17MW04. With the exception of very high chloride concentrations in 17MW04, concentrations of typical 

landfill parameter concentrations encountered in Site 17 groundwater samples were relatively low compared 

to typical groundwater concentrations found beneath active solid waste landfills. 

Site 17 RI Surface Water Results 

Three surface water samples (17SW02 through 17SW04) were collected at Site 17 in 1995, and three 

surface water samples (17SW05 through 17SW07) were collected in 1996. Tables 19 and 20 present the 

occurrence and distribution of inorganic and organic chemicals detected in Site 17 surface water samples 

and compares them to background. Facility-wide background samples (BGSW01, BGSW02, and BGSW04 

through BGSW07) were used for COPC selection for the human health risk assessment. Only those 

background samples obtained from this watershed (BGSW05 through BGSW07) however were used for the 

ecological risk assessment. 

Higher concentrations of most metals were seen in sample 17SW02. Metals present in this sample at levels 

greater than two times background included aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, 

iron, lead, mercury, thallium, vanadium, and zinc. Elevated levels were also observed for aluminum, arsenic, 

barium, iron, chromium, lead, manganese, mercury, vanadium, and zinc in 17SW03 and barium and zinc in 

17SW03. The presence of elevated levels of aluminum in 17SW02 and 17SW03 suggested that a 

significant portion of the metals in these samples may have been present in a suspended rather than 

dissolved form. No elevated levels of metals were detected in the 1996 RI Addendum surface water 

samples. 

The only organic compound detected in surface water samples was pyrene at a concentration of 1 ug/I at 

sample location 17SW06. This compound was not detected in background samples. 

Miscellaneous parameter analyses for three surface water samples collected at Site 17 in 1995 consisted of 

ammonia, BOD, COD, chlorides, nitrates, hardness, TOC, phosphates, and turbidity. All the indicator 

parameters except for nitrates were detected above maximum surface water background concentrations in 

all samples. Nitrate concentrations in sample 17SW04 exceeded background levels. Concentrations of 

typical landfill parameter concentrations encountered in Site 17 groundwater samples were relatively low 

compared to typical groundwater concentrations found beneath active solid waste landfills. 

1996 samples were analyzed for alkalinity, BOD, COD, total dissolved solids, hardness, and total suspended 

solids. Results indicated elevated levels of alkalinity, total dissolved solids (TDS), and hardness in sample 

17SW07 when compared to the other Site 17 samples; however, no background samples were analyzed for 

these parameters. 
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VI. SUMMARY OF SITE RISKS 

As part of the RI, a human health risk assessment and an ecological risk assessment were performed for 

OU 9 sites. A four-step process was used for assessing site-related human health risks for a reasonable 

maximum exposure (RME) scenario: Hazard Identification identifies the COPCs at the site based on several 

factors such as toxicity, frequency of occurrence, and concentration. Exposure Assessment estimates the 

magnitude of actual and/or potential human exposures, the frequency and duration of these exposures, and 

the pathways (e.g., ingesting contaminated well water) by which humans are potentially exposed. Toxicity 

Assessment determines the types of adverse health affects associated with chemical exposures and the 

relationship between the magnitude of exposure (dose) and severity of adverse effects (response). Risk 

Characterization summarizes and combines outputs of the exposure and toxicity assessments to provide a 

quantitative assessment of site-related risks. 

Based on anticipated continuance of NWS Earle as a Navy ammunitions storage and handling station, 

reasonably anticipated future land use is expected to be the same as current use. In the case of three of the 

four Waterfront areas (Sites 6, 12, and 17), current (and anticipated future) use amounts to limited light 

commercial/industrial-type use of the surface with no involvement in subsurface or groundwater media. The 

Site 15 area of concern is located in a wetland that is isolated from the Base by a double-fenced security 

buffer zone that is anticipated to remain unchanged. 

A. Human Health Risks 

The human health risk assessment estimated the potential risks to human health posed by exposure to 

contaminated groundwater, surface water and sediment, and surface and subsurface soils at the sites. To 

assess these risks, the exposure scenarios listed below were assumed: 

• Ingestion of groundwater as a drinking water source. 

• Inhalation of contaminants in groundwater (Le., volatile compounds emitted during showering). 

• Dermal exposure to contaminants in groundwater (i.e., showering, hand washing, bathing). 

• Dermal contact from contaminated soils. 

• Inhalation or incidental ingestion of contaminants in soil (e.g., fugitive dusts). 

• Incidental ingestion of surface water and sediment. 

• Dermal contact with contaminated surface water or sediment. 

Following EPA risk assessment guidance, these scenarios were applied to various site use categories, 

including future industrial, residential, and recreational receptors although reasonably anticipated land use 

would be limited to the future maintenance worker to periodically cut the grass and inspect the fencing and 
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landfill cover (Sites 6 and 17). NWS Earle is not expected to be included in Base closure or realignment in 

the foreseeable future, so the only anticipated land use at this time will be maintenance of the fencing and to 

protect the landfill cover (Sites 6 and 17). 

Potential human health risks were categorized as carcinogenic or noncarcinogenic. A hypothetical 

carcinogenic risk increase from exposure should ideally fall below a risk range of 1 x 10-6 (an increase of one 

case of cancer for one million people exposed) to 1 x 10"" (an increase of one case of cancer per 1 0,000 

people exposed). 

Noncarcinogenic risks were estimated using Hazard Indices (HI), where an HI exceeding one is considered 

an unacceptable health risk. 

In addition, results were compared to MCLs for drinking water, GWQS, or other published lists of reference 

values. 

A baseline human health risk assessment was conducted for OU 9. Analytical data collected prior to the RI 

was not included in the risk assessment based on incorrect sampling decontamination procedures, which 

made the analytical data questionable. Results of this assessment are discussed in the following 

paragraphs. 

Site 6 

Sediment, groundwater, and surface water were sampled at Site 6. The potential receptors considered for 

this site were future industrial, residential, and recreational receptors. Tables 21 and 22 present summaries 

of RME and central tendency exposure (CTE) cancer risks and noncarcinogenic HI for Site 6 

The RME cancer risks associated with future residential groundwater exposure (6.1 E-04) exceeded the 

upper end of EPA's target acceptable risk range. The RME cancer risks associated with future industrial 

groundwater exposure (1.4E-04) were at the upper bound of EPA's target risk range. In addition, CTE 

cancer risks for future residential receptor groundwater exposure (2.7E-04) were in the upper bound of EPA's 

target risk range. Arsenic (via ingestion of and dermal contact with groundwater) is the principal CO PC that 

contributed to the cancer risks for these exposure scenarios. 
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TABLE 21 
SUMMARY OF RME ESTIMATED CANCER RISKS AND NONCARCINOGENIC HAZARD INDICIES . SITE 6 

NWS EARLE. COLTS NECK. NEW JERSEY 

Estimated Incremental Cancer Risk Estfmated Hazard Index." i!-Current Future Future 
Exposure InduI"I.1 Industrl.1 lIf.tlm. Medium Routes Employ •• Employe. Re.ld.nt 

Surface SoU Incidental Ing.stlon NIS NIA NIS 
Oerma' Contact NIS NIA NIS 
Inhalation of Fugitive Oust NIS NIA NIS Subsurl ace Soli Incidental Ing.stlon NIA NIS NIS 
Dermal Contact NIA NIS NIS 
Inhalation 01 Fugitive Oust NIA NIS .NIS Sediment Incidental Ing •• tlon NIA NIA NIA 
Dermal Contact NIA NIA NIA 

Groundwater Ingestion NIA 1.4£·04 e.OE·04 
Dermal Contact N/A 2.8£-07 7:3£-06 
Inhalation of Volatile.' N/A NIA 3.9E·08 

Surface Water Incidental Inge.tlon NIA . N/A N/A 
Dermal Contact NIA NIA NIA 
TOTAL . I,4E·04 6.1£-04 

NIA = Not applicable becBuse this medl. Is not .ssoclated with thl$ potential recopto, 
NIS = Not sampled 
• = During Showering. Adult Residents Only 

Future Current Future Future 
R.era8t1onal Industrial Industrial Resident 

Child Employe. Employe. Child Adult 
NIA NIS NIA NIS NIA 
NIA NIS NIA NIS NIA 
NIA NIS NIA NIS NIA 
NIA NIA NIS NIS NIA 
NIA NIA NIS NIS NIA 
NIA NIA NIS NIS NIA 

5.7E·07 NIA NIA NIA NIA 
1.0£-00 NIA NIA N/A NIA 

NIA N/A 8.7E-Ol 5.7E+OO@ NIA 
NIA NIA 1.8£·03 7.2E·02 NIA 
NIA NIA N/A NIA N/A· .. 

6.6£·07 NIA N/A NIA NIA 
1.7E-07 N/A N/A NIA NIA 
2.9£·06 . 8.~:O1 5.~+00 . 

• I "'" No volatile noncarclnogens were detected In groundwater : . 
••• !e Hazard indlcias fI.e., ~lUmmatlon of hazard quothtntsl ar8 uH'tb,nfy for comparison purptJt~s and do not reflect actual *ddltlve noncarcinogenic effects @ • Result Is the maximum of the His among the affected target orgalt. f,om the amended risk assessment. 
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Future 
Recreational 

Child 
NiA 
NIA 
NIA 
N/A 
NIA 
NIA 

1.5E-02 
4.2E·05 

NIA 
NIA 
N/A 

1.3E·Ol 
4.5E·03 
1.SE·Ol 



TABLE 22 SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDICIES • SITE 6 
NWS EARLE • COLTS NECK. NEW JERSEY 

estimated Incremental Cancer Risk Estimated Hazard Index· *. Currant Future Future 
expo.ur. Industrial Industrl.1 llf.tlma M.dlum Routes Employ" Employ •• R.sldent 

Surface Soli Incldentallngestlon NIS NIA NIS 
Dermal Contact NIS NIA NIS 
Inhalation of Fugitive Oust NIS NIA NIS 

Subsurt ace Soil Incidental Ingestion NIA N/S N/S 
Dermal Contact NIA NIS N/S 
Inhalation of Fugitive Oust N/A N/S NIS 

Sediment Incident,llng •• tlon NIA N/A NIA 
Dermal Contact NlA N/A NIA 

Groundwater Ingestion NIA I.BE·OS 2.7E·04 
Dermal Contact NIA 4.5E·OB 7.SE·OS 
Inhalation of Volatiles· N/A N/A 2.2E·09 

Surface Water Incidental Ing •• tlon NIA NIA NIA 
Dermal Contact NIA NIA N/A 
TOTAL . I.BE·05 2.7E·04 

NIA = Not applicable because this media is not associated with this potential receptor 
N/R . Central Tendency calculation not required 
NIS = Not sampled 
• ::: During Showering. Adult Residents Only 

Future Current Future Future 
RecI •• tlonal Industrial tndustrlal Resident 

Child Employ •• Employ ••. Child Adult 
NIA NIS NIA NIS NIA 
NIA NIS NIA NIS NIA 
NIA NIS NIA NIS NIA 
N/A N/A NIS NIS N/A 
NIA NIA NIS NIS NIA 
N/A NIA NIS NIS NIA 
N/R N/A NIA NIA NIA 
NIR NIA NIA NIA NIA 
NIA NIA NIR 2.7E+OO@ NIA 
NIA NIA NIR 3.IE·03 NIA 
NIA NIA NIA N/A N/A· .. 
NIR N/A NIA NIA NIA 
NlR NIA NIA NIA N/A . . - 2.7E+OO 

". = No volatile noncarcinogens were detected In groundwater 
••• = Hazard Indicles Ii.e., summation of hazard quotients) are used only for comparison purposes and do not reflect actuall!!ldditive noncarcinogenic effects @ • ReslJlt is the maximum of the HIs among the affected target organs from the amended risk assessment. 
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Fut~re 

Recreational 
Child 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIR 
NIR 
NIA 
NIA 
N/A 
NIR 
N/R 



RME estimates for non-carcinogenic His associated with future residential (groundwater) exposure scenario 

exceeded 1 .0, the cutoff point below which adverse non-carcinogenic effects are not expected to occur. 

Arsenic is the COPC that exceeded 1.0 for this exposure scenario. In addition, CTE risk estimates for future 

residential exposure to groundwater yielded an HI greater than 1.0; the affected target organ is the skin. 

The estimated RME cancer risk for the future industrial employee and the future residential receptor 

exceeded 1 E-04, based mainly on ingestion of groundwater. The estimated CTE cancer risk for the future 

residential receptor exceeded 1 E-04, based mainly on ingestion of groundwater. The estimated RME non­

cancer HI for the future residential receptor exceeds 1.0, based mainly on ingestion of groundwater. The 

estimated CTE cancer risk for the future residential receptor exceeds 1.0, based mainly on ingestion of 

groundwater. 

The maximum concentration of arsenic found in one groundwater sample, 26.8 ug/l, would result in 

calculated human health risk greater than the EPA acceptable risk range under the RME or CTE future 

residential exposure scenarios. Detected arsenic concentrations in the other Site 6 groundwater wells 

were 5.1 ug/l and 8.8 ug/l. These relatively low concentrations, as well as the average concentration in the 

four background groundwater samples, 10.6 ug/l, would also result in calculated risk levels within (at the 

upper end of) EPA's acceptable risk range. 

Lead was found at concentrations exceeding the EPA action level (15 ug/l) in groundwater samples taken in 

previous investigations but not in groundwater samples collected using low-flow techniques during the 1995 

RI/FS. Lead was not found at levels exceeding 400 mg/kg in subsurface soil samples from previous 

investigations. 

Site 12 

Based on the RI conclusion that Site 12 soils posed a potential risk to the future residential child (for antimony 

and lead) the Navy, in agreement with EPA and the NJDEP, decided to perform a soil removal action at Site 

12. The remedial action, consisting of excavation and removal of surface and subsurface soil in the vicinity 

of Site 12, was conducted by the Navy in 1999. Approximately 262 tons of excavated soil was shipped off 

site for disposal and recycling. Three rounds of confirmatory sampling were conducted to demonstrate 

compliance with RDCSCC. Tables 23 and 24 contain the Site 12 second and third round confirmatory 

sample results. Restoration of the site after excavation included backfill using certified clean select fill. The 

excavation of contaminated soil achieved the remedial action objective for protection of human health and 

the environment, including prevention of migration of contaminants to the adjacent marsh. 

Average lead concentration remaining in site related soil after remediation was 14.1 mglkg. Lead was not 

found at levels exceeding 400 mglkg in any samples collected from soil or sediment remaining at Site 12. 
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IEUBK lead model results indicate that less than five percent of the modeled population (resident child) would 

be expected to develop a blood lead concentration greater than 10 ug/dl. 

Based on EPA and NJDEP approval, Site 12 has met all the applicable requirements for closure, and the 

remediation for which Foster Wheeler Environmental Corporation was contracted by the Navy was complete 

as documented in the Remedial Action Report for Soil Excavation at Site 12 prepared by Foster Wheeler 

(December 1999). 

Site 15 

Surface soil, subsurface soil, sediment, and surface water were sampled at Site 15. The potential receptors 

considered for this site were current industrial and future industrial, residential, and recreational receptors. 

Tables 25 and 26 present the summaries of the estimated RME and CTE human health risks for Site 15. 

The cancer risks associated with surface (8.6E-05) and subsurface (8.3E-05) soil exposure for the future 

residential exposure scenario were within the 1 E-04 to 1 E-06 target risk range. Arsenic (via ingestion and 

dermal contact with surface and subsurface soil) was the major COPC that contributed to the cancer risks for 

these exposure scenarios. 

The future residential (surface soil (1.3) and subsurface soil (1.4) exposure scenario yielded total RME His 

(sum of His for ingestion, dermal, and inhalation of dusts) greater than 1.0, the cutoff point below which 

adverse effects are not expected to occur. These RME estimates are probably overly conservative because 

a central tendency calculation shows that non-cancer His are more likely to be below 1.0. Central tendency 

generates a lower risk estimate than RME because it assumes typical rather than upper range receptor 

behavior patterns related to the ingested dose. CTE risk estimates provide additional information but 

decisions are based on the RME. 

Lead soil and surface water concentrations at the site were below the EPA guidelines and are not expected 

to be associated with a significant increase in blood-lead levels based on the results of the IEUBK Lead 

Model (v. 0.99). 

Site 17 

Surface soil, groundwater, sediment, and surface water were sampled at Site 17. The potential receptors 

considered for this site were current industrial and future industrial, residential, and recreational receptors. 

Tables 27 and 28 provide summaries of estimated RME and CTE human health carcinogenic and 

noncarcinogenic risks. 
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TABLE 23 
NWS-EARlE 

Site 12: 2nd Round Confirmatory Soil Sample Analytical Results 
TAL Metals 

SAMPLE ID 
LABID Residential 
DATE COLLECTED Direct Contact 
LOCATION Soil Cleanup 
MATRIX Criteria 
UNITS mglKg 
DEPTH BGS (ft) 
ICO "'" 
Aluminum NA 
Antimony 14 
Arsenic 20 
Barium 700 
Beryllium 2 
Cadmium 39 
Calcium NA 
Chromium 240 
Cobal! NA 
Copper 600 
Iron NA 
Lead 400 
Magnesium NA 
Manganese NA 
Mercury. 14 
Nickel 250 
Potassium NA 
Selenium 63 
Silver 110 
Sodium NA 
Thallium 2 
Vanadium 370 
Zinc 1500 

U-concentralion is less than detection limi!. 
NA-not applicable 

12SS08-99-02 
92499 

1112/1999 
SIDEWALL 

soil I 
mg/Kg 

2.5 
I-'U:; 1-1::)(. 

N/A 
N/A 

25.69 
26.05 
N/A 
ND 
NIA 

36.61 
NIA 
3.6 
NIA 
8.16 
NIA 
N/A 

0.048 
7.2 
NIA 
0.48 
ND 
NIA 
NIA 
NIA 

31.69 

12SS11-99-02 12SS12-99-02 
92500 92501 

111211999 1112/1999 
BOTTOM SIDEWALL 

soil soil 
mg/Kg mg/Kg 

4.0 4.0 
I-'U:; 1 :1::)(, I-'U:; 1-1::)(. 

NIA N/A 
U NIA N/A 

19.19 27.67 
ND 19.3 
N/A NIA 

U ND U ND 
NIA NIA 
42.3 12.62 
N1A N/A 
7.58 10.44 
NIA NIA 

12.22 18.81 
NIA NIA 
NIA N/A 

U 0.073 0.073 
7.58 5.2 
NIA N/A 
1.1 1.46 

U ND ND 
NIA NIA 

U NIA N/A 
NIA N/A 

34,84 24.39 
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12SS14-99-02 
92502 

11/2/1999 
SIDEWALL 

soil 
mg/Kg 

2.0 
POS l-I::X 

N/A 
N/A 

12.56 
14.88 
NIA 
NIA 
NIA 

28.95 
NIA 

29.07 
NIA 

14.42 
NIA 
NfA 
0.07 
4.07 
N/A 
0.81 
ND 
NIA 
NJA 
NIA 

34.19 



TABLE 24 
NWS-EARLE 

Site 12: 3rd Round Confirmatory Soil Sample Analytical Results 
TAL Metals 

SAMPLE ID 
LAB ID Residential 
DATE COLLECTED Direct Contact 
LOCATION Soil Cleanup 
MATRIX Criteria 
UNITS mg/Kg 
DEPTH BGS (ft) 

~ I:; 

Aluminum NA 
Antimony 14 
Arsenic 20 
Barium 700 
Beryllium 2 
Cadmium 39 
Calcium. NA 
Chromium 240 
Cobalt NA 
Copper 600 
Iron NA 
Lead 400 
Magnesium NA 
Manganese NA 
Mereu!)' 14 
Nickel 250 
Potassium NA 
Selenium 63 
Silver 110 
Sodium NA 
Thallium 2 
Vanadium 370 
line 1500 

U-concentrRlion is less than detection limit. 
NA-not applicable 

12SS08-99-03 12SS 12-99-03 
92499 92500 

11/911999 1112/1999 
SIDEWALL BOnOM 

soil I soil 
mg/Kg mg/Kg 

3.0 5.0 
puSt-EX PUS1-I::X 

3350 3490 
0.54 U 0.55 U 
16.8 8.1 
12.6 23 
0.4 B 0.3 B 
0.11 U 0.11 U 
545 1210 
7.3 10.7 
9.8 1.6 B 
6.1 10.8 

26.600 12,900 
5.9 24,9 
451 270 B 
172 21.6 
0.11 U 0,11 U 
3,2 B 4.2 B 
391 400 B 
0.64 0.6 U 
0.11 U 0.11 U 
80,8 B 158 B 
0.75 U 0.77 ,U 
32.2 21.2 
Hi 18.1 
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TABLE 25 SUMMARY OF ESTIMATED RM! CANCER RISKS AND NONCARCINOGEN1C HAZARD INDltlES . sITe 16 NWS EARLE. COLTS NECk. NEW JERSEV 

Fu... '0'''" 
M.dlum 

Su",e. SoH 

EXpOlU'. 
A.u ••• 

D. n,' Coo,." 

c ...... 

• ~.t ~ 
Fu'''' 

Child 

~~~~NIS~+-~~:~~ , 0' FuOl1'v, Ouat 

l~ilJctl 
fFualt'v, Du.t 

! 5011 

,."",' 
Surt". We'" , 

NfA "" Not aplll1eable beceuse this media is n01 associated with this potentia' ,1tC.ptOf N/S "" Not sampled 

3, 

~ 

~ '" Outing Showering, Adult Residents Only •• "" Hazard IndieltfS (I,e., summation of hazard quone"ts' afe used ,only for cOl'l'lpjriton purpoMt and do not reflect actual additIve n/mC'.ttlnogenic effects 
•• Vatull from amended rIsk as~ul$Smen1.. , @ • Result is the maximum 0' the His among the affeet.d tatIJat orpns 'rom tNHlfflllndlild risk as,.ssment, 

/I-56 SUMRSK15.xlS 7/15/96 10:09 AM 

115 
II .. 

)5' 

-Adult 
lilA 

jA 
IIA 
UA 

fuM. 

Chili 
NIA 



TABLE 26 SUMMARY OF ceNTRAL tENDENCY CANCER RISkS AND NONCARCINOQENIC HAZARD tNolelES • SITE 15 NWS EARLE, COL T5 NECk, NEW JERSEY 

Ettlrnated Incremental Canee, Rllk 
Estimated Haurd Indflll:-· 

Clmllnt future Future EXj)QSUftl Industrial l"duUr,_1 lifetime Medium Routes Employ •• Employe. Resident Surtace Sol! Incidental In 8stion NIR NIA NfS Dermal Contact N/R NIA NIS Inhalation 0'1 Fugitive Dust NIA NIA NIS SUbslJfhce Soil Inciden10lln estian NIA NIR NIA Dermal Contact NIA NIA NIA Inhalation of Fu ai .... Oust NIA NIR NIA Sediment Incidentall!}gestlon NIA NIA NIA Dermal Contact NIA NIA , N/A Groundwater Ingestion NIA NIS NIS Dermal Contact NIA NIS NIS Inhalation of Volatiles· NIA "IS NIS Surface Water Incidental '"gestlon NIA NIA NIA Dermal Contect NIA NIA NlA TOTAL 

NIA .., Not applicable because this media Is not lI$soclated with this pbtential receptor NJA. Central Tendency calculation flot required N/S .. Not Sllimphtd 

!tutur. Future Current Future lifetime RaeteetlonaJ Industrial Induurtal Residant ChUd EmptoV.· Employee ChUd N/R NIA NIR NIA NIS NIR NIA NIR NlA NiS NIR NIA NIA NIA NIS NIS NIA NIA NlR 2,7E-OH§I NIS NIA NIA NI. 3.3'-01@ NIS NIA NIA NfA 9.5£-OS-NIA NlR NIA NIA NIA NIA NIA NIA NIA N/A NIS NIA NIA NIS NIS NIS NIA NIA NIS N/S N/S,. NlA NlA NIS NiS NIA NIR NIA NIA NlA NIA >IIA NIA NIA NIA 
a.Oe-Ol 

• '" During Showering, Adult Residents Only 
. , .. 

•• "" Halard Indicia! (I.e .• summation of hazard quotients) ate used only for eomparison purpos&s and do not reffect actual additive MncerclIlogenlc effects 
•. Value from amended risk aS$essmeht, @ • Result is the maximum 01 the His among the affected target organs from th& emended rIsk assessmen1. 
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Fulure 
R.sldent 

Adult Child 
NiA 3.1E-Ol<01 
N/A 3,9E·OHij) 
NIA 1.2£-05' 
NIA NIS 
NIA N1S 
NIA NIS 
NIA NlA 
NIA NlA 
NIS NIS 
NIS NIS 
NIS NIS 
NIA NIA 
WA NIA 

7.0£-01 

Future 
Rttculflltk!nal 

Adult Child 
NIA NIA 
NlA NIA 
NIA NIA 
NIA NIA 
N1A NiA 
NlA NlA 
NIA NIA 
NIA NI" 
NIA NIA 
NIA NIA 
N1S NIA 
NIA NIR 
NIA N/R 



TABLE 27 
SUMMARY Of RME ESnMATEO CANCER R1SKS AND NONCARCINOGENIC HAZARD INDICIES - SITE 17 

NWS EARlE, COlTS NECK, NEW JeRSEY 

Eltlnlllt.d Incremental Caneer RIIk 
Current Futur. Future 

Expo .... r. Indultrlal Indult"" Ufetlme 
Medium Rout.s Employ" Employ" Realdent 

Surface Soli Incidental Ingestion 1.2E-06 N/A 6.4E-06 
Dermal Contact 4.0E-07 N/A 1.3E-06 
Inhalation of Fugitive Dust 6.7E-10 N/A 4.1E-10 

Subsurface Soli Incidental Ingestion N/A N/S N/S 
Dermal Contact N/A NJS N/S 
Inhalation of Fugitive DUlt N/A N/S N/S 

Sedlmant Incidental Ingutlon N/A N/A N/A 
Dermal Contact N/A N/A N/A 

Groundwater Ingutlon NJA 1.0E-04 4.4E-04 
Dermal Contact NJA 2.1E-07 6.4E-06 
Inhalation of Volatiles· N/A N/A N/A·· 

Surface Water Incidental Ingeatlon N/A NJA N/A 
Dermal Contact N/A NlA N/A 
TOTAL 1.6E-06 1.QE-~ 4.5E-04 

N/A - Not applicable becaua. this media Is not .. sociated with this poteotlal receptor 
N/S - Not aampled 
• - During Showering, Adult Realdents Only 
•• - No volatllea were detected In groundwater 

Future 
Recreational 

ChUd 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2.6E-07 
1.BE-06 

N/A 
N/A 
N/A 

9.6£-07 
2.9E-07 
~.3E-06 

Current 
Industrial 
Employee 
7.6E-03 
2.4E-03 
1.0E-06 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NlA 

9.9E-03 

Estlmat.d Huard Index··· 
Futur. Future 

Indultrlal Realdent 
Employ .. ChUd Adult 

N/A 9.8E-02 N/A 
N/A 2.0E-02 N/A 
N/A 1.0E-06 N/A 
N/S N/S N/A 
N/S N/S N/A 
N/S NIS N/A 
N/A N/A N/A 
N/A N/A N/A 

6.7E-01 4.2E+OO@ N/A 
1.3E-03 5.3E-02 N/A 

N/A N/A N/~" 

N/A N/A N/A 
NJA N/A N/A 

6.7E-01 4.4E+OO -

• •• - Hazard Indiclea ".e., aummatlon of hazard quOtitntal are uncl only for cornptt1aon purpota and do not reflect actual IdttItlve noncltClnogenlc eft acts 
(t . Result II the maximum of the His among the aff.cted target orvIN from the amended risk ..... sment. 
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Future 
Recreational 

Child 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1.3E-02 
4.8E-02 

N/A 
N/A 
N/A 

2.7E-02 
7.6E-03 
9.5E-02 



TABLE 28 
SUMMARY OF CENTRAL TENDENCY CANCER RISKS AND NONCARCINOGENIC HAZARD INDICIES • SITE 17 

NWS EARLE. COLTS NECK. NEW JERSEY 

II Can.or Risk j Hazard Indox'" 
Futuro Futuro Futuro FlJiUre FiiiUrI 

Exposure Industrial Industrial Llfotlmo Ro.reatlonal Industrlsl Industrial 
Modlum Routes Residant Child Child Adult 

uu. 15011 ~ IA -foIiR I IA NIR ~ Ii. Ii i7R NiA 
~ IA NIR ~ IA NIR N A ~ 1R NIA 

101 I Dust ~IA NIR t/A NIR NA ~IIR NIA 
15011 ~ "A NIS NIS NIA NIA N IS Nis NIA 

~ IIA NIS NIS NIA NIA N IS NIS NIA 
101 , Dust NlA NIS NIS NIA NIA NIS NIS NIA 

NIA NIA NIA NIR NIA NIA NIA NIA 
NIA NIA NIA NIR N/A NIA If/A NIA 
N IA N/R N/A N/A N/R 2.0E+00@ N/A 
N IA NIR 1.7E·08 N/A N/A N/R ~/A 

101 s' N/A N/A N/A" N/A N/A N/A N/A ~ .. 
, Water N/A NlA NIA N/R N/A N/A I/A fA 

N/A N/A -NIA N/R N/A N77i. rIA fA 
TOTAL - . . . . 2 0+00 . 

N/A m Not applicable because this medl.ls not .ssocl.t.d with thl. pot.ntial reC08ptor 
N/R • Central Tend.ncl.s calculstlon not r.qulred . 
N/S - Not .ampled 
• = During Showering. Adult Resident. Only 
•• III No volatiles were detected In groundwater 
••• _ Hazard Indlcle. (I •••• summation of hazard quotient". ar. used only for comparl.on purpo.e. and do not reflect actual *ddltlve noncarcinogenic effects 
@ • Result I. the m.xlmum 01 the HI •• mong the a"ected t.rget org.ns from the .mended risk •••• s.m.nt. 

II-59 
SUMRSC17.XLS 2/6/971:41 PM 

Future 
Recreational 

Child 
NIA 
NIA 

N1A 
NIA 

N7A 
-WA 

NIR 
-NiR 

N/A 
NlA 

NlA 
N1R 

N/R 
-: 



The RME cancer risks associated with a future residential (groundwater) exposure scenario were at the upper 

end of the target risk range of 1 E-04 to 1 E-06. The CTE cancer risks for the future residential receptor were 

also at the upper end of the target acceptable risk range of 1 E-04 to 1 E-06. 

Arsenic (via ingestion) is the principal COPC that contributed to the cancer risks for this exposure scenario. 

The RME cancer risks associated with future industrial (groundwater) exposure were at the upper end of the 

target acceptable risk range of 1 E-04 to 1 E-06. Arsenic (via ingestion) is the principal COPC that contributed 

to the cancer risks for this exposure scenario. 

RME estimates for non-carcinogenic His associated with a future residential (groundwater) exposure scenario 

exceeded 1.0, the cutoff point below which adverse non-carcinogenic effects are not expected to occur. 

Arsenic is the COPC that exceeded 1.0 for this exposure scenario. In addition, CTE risk estimates for future 

residential exposure to groundwater yielded an HI greater than 1.0; the affected target organ is the skin. 

The estimated RME cancer risk for the future industrial employee is at the upper end of the target acceptable 

risk range, based mainly on ingestion of groundwater. The estimated RME cancer risk for the future residential 

receptor is at the upper end of the target risk range, based mainly on ingestion of groundwater. The estimated 

CTE cancer risk for the future residential receptor is also at the upper end of the target risk range, based 

mainly on ingestion of groundwater. The estimated RME non-cancer HI for the future residential receptor 

exceeds 1.0, based mainly on ingestion of groundwater. The estimated CTE cancer risk for the future 

residential receptor exceeds 1.0, based mainly on ingestion of groundwater. 

Lead concentrations detected at the site during the RI were below the EPA guidelines and are not expected to 

be associated with a significant increase in blood-lead levels based on the results of the IEUBK Lead Model (v. 

0.99). IEUBK lead model results indicate that less than five percent of the modeled population (resident child) 

would be expected to develop a blood lead concentration greater than 10 ug/dl. 

Arsenic was detected in three of four Site 17 groundwater samples at concentrations of 4.2 ug/l, 7.0 ugll, and 

19.7 ug/I. Arsenic was detected in one of three background groundwater samples at a concentration of 

5.1 ug/I. One of the Site 17 concentrations, 19.7 ugll, is clearly elevated above background. The other two 

concentrations are similar to the background concentration. The Site 17 average groundwater concentration 

for arsenic is greater than the average background concentration (5.6 ug/I versus 8.14 ug/I). 

B. Ecological Risk Assessment 

The ecological risk assessment estimates the risk posed to ecological receptors, such as aquatic and 

terrestrial biota, from contamination at the NWS Earle sites. Using the procedures described in the 1996 RI 

report, and following EPA ecological risk assessment guidance, ecological COPCs were selected and 
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compared to a set of ecological toxicity threshold (ET) values that have been found to be protective of a 

wide variety of sensitive species. ETs selected for surface water, sediment and surface soil were used in the 

ecological exposure assessment and risk characterization for each site. A summary of the results of the 

ecological risk assessment for the OU 9 sites is presented below. 

Site 6 

The results of the RI ecological risk assessment showed that several inorganics and organics, primarily 

PAH compounds were present in surface water and sediment near the site in excess of screening values. 

Concentrations of lead, zinc, and several PAHs in sediment collected near the Site 6 landfi" toe were 

significantly elevated. Because data from the 1994 SI and 1996 RI indicated minimal impacts to 

groundwater, erosion and overland runoff from the landfi" toe were considered possible contaminant 

migration pathways. However, surface water and sediment samples had not been collected farther away 

from the site in the marsh. As a result, additional surface water and sediment samples were collected 

farther into the marsh at the site to determine the extent of the impacts of landfi"-related contaminants on 

the marsh. 

In Site 6 surface water and sediments, only a few contaminants that had high frequencies of detection 

exceeded screening levels. Of these, the most significant exceedances in surface water were for 

aluminum, iron, lead, and vanadium. The high concentrations were confined to sample 06SW06, which 

was one of the samples collected farthest from the former landfi". Sediment concentrations at this location 

were not significantly elevated, and sediment contaminant concentrations in sample 06S009, which was 

collected in the same area as 06SW06 but closer to the landfi", were also relatively low. In Site 6 

sediments, the average concentrations of a" metals were below threshold values. Concentrations of some 

inorganics for which no screening values were available were significantly elevated in sediment sample 

06S007. However, surface water concentrations at that location were not elevated, and sediment 

concentrations in sample 06S010, which was taken in the same general area as sample 06S007 but closer 

to the landfi", were not significantly elevated. Frequencies of detection and hazard quotient (HQ) values for 

organics in Site 6 sediments were a" low. 

In summary, significantly elevated contaminant concentrations and exceedances of threshold values from 

the 1995 RI samples and 1996 RI were not prevalent in surface water and sediment samples collected 

farther into the marsh from Site 6. Therefore, impacts of contaminants from Site 6 on the marsh were 

considered to be minimal. Elevated concentrations of some inorganics were present but were confined 

primarily to ubiquitous metals in only a few samples collected relatively far from the landfi". This indicated 

that these elevated concentrations were most likely indicative of contaminant sources that were not related 

to the landfi". Additive impacts on the watershed and cumulative effects from contaminants from the site on 

marsh receptors are unlikely. Concentrations of contaminants that bioaccumulate and biomagnify were 

also relatively low. Thus, potential risks to organisms from exposure via the food chain (e.g., wading birds) 
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appeared to be highly unlikely. Concentrations of contaminants in surface water and sediments in the two 

samples collected upstream from the marsh were low and, as a result, impacts to the marsh from upstream 

sources appeared to be negligible. 

The data indicate that the assessment endpoint chosen, the maintenance of receptor populations in the 

marsh, does not appear to be compromised from Site 6 or upstream contaminants; therefore, ecological 

risks to the marsh from Navy-related areas appear to be insignificant. Remedial action based on ecological 

risk concerns or additional, more focused ecological studies are therefore unwarranted. 

Site 12 

The ecological risk assessment for Site 12 concluded that there was little potential for ecological impacts due 

to the site's highly developed status and the lack of significant migration pathways. Subsequently, ecological 

risks were further reduced by the soil removal carried out by the Navy to remove soils containing antimony and 

lead. 

Site 15 

Site 15 is located in the Waterfront complex and occupies an estimated one-acre area. Excellent habitat exists 

at and near Site 15, mainly for terrestrial receptors that use the site proper and terrestrial and wetland 

receptors that use the marsh to the northwest. For the most part, runoff and erosion are the main contaminant 

migration pathways. It is unclear exactly where activities at the site took place, and runoff from an adjacent 

parking lot drains into a storm water sewer that empties into the drainage swale. As a result, runoff from and to 

the site is not confined to discrete sources. Limited groundwater to surface water contaminant migration may 

be possible, but the small area of the site and of the potentially contaminated area at the site minimizes the 

impact of this pathway. 

Subsurface soil, sediment, and groundwater samples were taken as part of 1994 SI activities at the site. 

Phthalates were the only contaminants detected in subsurface soil, all at low concentrations. Four sediment 

samples were taken from the drainage ditch. A few phthalates and some PAHs including phenanthrene, 

anthracene, flouranthene, and pyrene were detected, all at relatively low concentrations. In groundwater, no 

organics were detected, although elevated levels of some metals were present. 

Surface water, sediment, and surface soil samples were taken as part of 1995 RI activities at Site 15 to more 

fully characterize the nature and extent of contamination in those media and to investigate potential off-site 

migration. Data from these samples were used for quantitative assessment. Has for constituents in surface 

water were indicative of relatively low potential risk. Has for inorganics in sediment were indicative of relatively 

low risk, with the exception of zinc. This metal slightly exceeded a less conservative ecological screening 

value (ESV). This zinc concentration may be naturally elevated. Some inorganics were retained as final 

COPCs in sediments because no suitable ESVs were available. Of these, only aluminum was detected 
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significantly above background. Most HQ values for inorganics were indicative of low potential risk, although 

the pesticides 4,4'-DDE and 4,4'-DDT and the PAHs benzo(b)fluoranthene, phenanthrene, and pyrene slightly 

exceeded less conservative ESVs. The pesticides detected may have been the result of intense past 

seashore vector control programs not due to Site 15 activities and were not detected at relatively high 

concentrations. Styrene and 2-butanone were conservatively retained as final COPCs because no suitable 

ESVs were available, but these compounds were only detected in one sample and at low concentrations. 

HQ values for inorganics in surface soils were indicative of low potential risk, with the exception of chromium. 

Chromium had an HQ value indicative of moderately high risk, but the associated surface soil concentration 

was less than background. The elevated HQ value for this inorganic was probably due to the very 

conservative ESV used. HQs for organics were also indicative of low potential risk. A phthalate compound 

was conservatively retained as a final CO PC because no ESV was available, but it was detected at a low 

concentration. Phthalates are ubiquitous in the environment and are common laboratory contaminants. For 

terrestrial plants, HQs were reflective of low potential risk, with the exception of aluminum, chromium, and 

vanadium, but these metals were detected at concentrations below or only slightly above background. No 

suitable terrestrial plant ESVs were available for organics detected in surface soils, but terrestrial plants 

generally do not significantly translocate organics into root tissue, and no evidence of stressed vegetation is 

apparent at the site. 

In summary, HQ values for most concentrations in most media at Site 15 were indicative of low potential risk. 

Most elevated HQs were mitigated by various factors including concentrations below background. Previous 

studies indicated relatively low concentrations of contaminants in sediments. Only a few inorganics exceeded 

ESVs in surface water, and the HQ values were mostly indicative of low risk. Some constituents had HQ 

values greater than one but did not exceed background; this was mainly a function of extremely conservative 

ESVs rather than excessively high background values. Potential risks from inorganics in sediments were also 

low. A suite of organic contaminants in sediments exceeded ESVs, but most of these exceedances were low. 

However, a few HQ values were indicative of moderate risk. Some contaminants were present in sediments 

for which no suitable ESVs were available, but concentrations of these contaminants were fairly low. As a 

result, they are not likely to pose significant potential risk. In addition, organic contaminants in sediments have 

a low tendency to migrate because they bind to organic fractions in sediments. 

In Site 15 surface soils, no inorganics exceeded ESVs or were retained as final COPCs. Aluminum was 

retained because no ESV was available, but concentrations were only slightly above background. Potential 

risks from organics in surface soils were also minimal. In addition, potential risk to terrestrial plants from 

inorganic contaminants in surface soils was low. No suitable terrestrial plant ESVs were available for organics. 

Most terrestrial plants do not absorb organic contaminants to the same degree as inorganics. Several 

organics were detected in site sediments, mainly PAHs, and a few of these slightly exceeded less conservative 

ESVs, indicating moderate potential risk. However, these compounds could as likely have resulted from runoff 
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from a nearby road and parking lot because surface drainage from those areas empties into the drainageway 

next to the site. 

Site 15 is small and the contaminant source is not discrete. Moreover, the concentrations of contaminants are 

relatively low. The PAHs detected have strong affinities for organic fractions in sediments; as a result, they do 

not tend to migrate significantly. For these reasons, additional investigation does not appear to be necessary, 

nor does remediation at the site based on ecological concerns. 

Site 17 

Site 17 is a former landfill located a few hundred feet from Site 6, at the edge of the marsh. The results of 

the RI ecological risk assessment showed that several inorganics and organics, primarily PAH compounds 

were present in surface water and sediment near the site in excess of screening values. Concentrations of 

several metals in surface water and several PAHs in sediments collected near the Site 17 landfill toe were 

significantly elevated. Because data from the 1994 SI and 1996 RI indicated minimal impacts to 

groundwater, erosion and overland runoff from the landfill toe contaminant migration pathways were 

considered possible. However, surface water and sediment samples had not been collected farther away 

from the site in the marsh. As a result, additional surface water and sediment samples were collected to 

determine the extent of the impacts of landfill-related contaminants on the marsh. 

In Site 17 surface water, only barium (up to 37.9 ug/l) significantly exceeded its ET value (3.9 ug/l), but the 

background concentration of this inorganic (31.5 ug/l) was higher than the average Site 17 concentration 

(28.6 ug/l). HQ values for inorganics in marsh sediments near Site 17 were all low. Sediment 

concentrations of aluminum, cobalt, and vanadium, which had no suitable ESVs, were significantly elevated 

in sample 17SD07, but surface water concentrations of these metals at the same location were not elevated 

and surface water and sediment concentrations of these contaminants in samples collected in the same 

general area as 17SD07 but closer to the landfill were all much lower. Only one organic, bis (2ethylhexyl) 

phthalate, found in Site 17 sediments exceeded its corresponding background concentration, and the HQ 

value was low. 

In summary, significantly elevated contaminant concentrations and exceedances of threshold values from 

the 1995 RI report ecological risk assessment were not prevalent in surface water and sediment samples 

collected farther into the marsh from Site 17. Therefore, impacts of contaminants from Site 17 on the 

marsh are minimal. Elevated concentrations of some inorganics were present but were confined primarily 

to ubiquitous metals in only a few samples collected relatively far from the landfill. This indicates that these 

elevated concentrations are most likely only indicative of contaminant "hot spots" that do not stem from 

landfill-related releases. Additive impacts on the watershed and cumulative effects from contaminants from 

other sites on marsh receptors are also unlikely. Concentrations of contaminants that bioaccumulate and 

biomagnify were relatively low. Thus, potential risks to organisms from exposure via the food chain (e.g., 
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wading birds) appear to be highly unlikely. Concentrations of contaminants in surface water and sediments 

in the two samples collected upstream from the marsh were low and, as a result, impacts to the marsh from 

upstream sources appear to be negligible. 

The data indicate that the assessment endpoint chosen, the maintenance of receptor populations in the 

marsh, does not appear to be compromised from Site 17 or upstream contaminants; therefore, ecological 

risks to the marsh from Navy-related areas appear to be insignificant. Remedial action based on ecological 

risk concerns or additional, more focused ecological studies are therefore unwarranted. 

VII. REMEDIAL ACTION OBJECTIVES AND PRELIMINARY REMEDIATION GOALS 

The overall objective for the remedy at OU 9 sites 6, 12, 15, and 17 is to protect human health and the 

environment. Based on the baseline human health risk assessment, the ecological risk assessment, and 

the RI results, remedial action objectives (RAOs) were developed to address environmental media status at 

OU 9 sites. 

A. Site 6 

Protection of Human Health RAO 

• Prevent potential human exposure to metals in groundwater at concentrations above GWQS and/or 

MCLs. 

Protection of the Environment RAOs 

• No RAO for protection of the environment is necessary. 

Preliminary remediation goals (PRGs) for Site 6 groundwater are presented in Table 29. 

B. Site 12 

There are no RAO's or PRGs because Site 12 has already been remediated and documented in a Remedial 

Action Report for Soil Excavation at Site 12, Foster Wheeler Environmental Corporation, December 1999. 
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TABLE 29 

PROPOSED PRGs 
OPERABLE UNIT 9 RECORD OF DECISION 

NAVAL WEAPONS STATION EARLE 
COLTS NECK, NEW JERSEY 

Contaminant of Concern Proposed Basis of 
PRG Selection 

Site 6 - Landfill West of Normandy Road (ug/L) 

Aluminum 2,090 Background 

Arsenic B.O GWQS 

Cadmium 7 Background 

Chromium 100 GWQS 

Iron 95,200 Background 

Manganese 3,040 Background 

Site 15 - Sludge Disposal Site (mg/kg) 

Arsenic 20 RDCSCC 

Cadmium 1 RDCSCC 

Site 17 - Landfill (ug/L) 

Arsenic B.O GWQS 

Cadmium 7 Background 

New Jersey groundwater quality standards (GWQS) (N.JAC. 7:9-6) are ARARs. 
New Jersey residential direct contact soil cleanup criteria (RDCSCC) are TBCs. 
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C. Site 15 

Protection of Human Health RAO 

Prevent potential human exposure to metals at concentrations greater than NJDEP clean up criteria in 

surface and subsurface soils. 

Protection of the Environment RAOs 

• No RAO for protection of the environment is necessary. 

PRGs for Site 15 surface and subsurface soil are presented in Table 29. 

D. Site 17 

Protection of Human Health RAO 

• Prevent potential human exposure to metals at concentrations above GWQS and/or MCLs in Site 
17 groundwater. 

Protection of the Environment RAOs 

• No RAO for protection of the environment is necessary. 

PRGs for Site 17 groundwater are presente~ in Table 29. 

VIII. DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES 

The purpose of developing alternatives and the alternative screening process is to assemble an 

appropriate range of possible remedial options to achieve the RAOs identified for the site. In this 

process, technically feasible technologies are combined to form remedial alternatives that provide varying 

levels of risk reduction that comply with federal (EPA) and state (NJDEP) guidelines for site remediation. 

Engineering technologies capable of eliminating the unacceptable risks associated with exposure to site­

related soils or groundwater were identified, and those alternatives determined to best meet RAOs after 

screening were evaluated in detail. Summaries of the remedial alternatives developed for OU 9 Sites 6, 12, 

15, and 17 are presented in the following sections. 
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A. Site 6 

Summaries of the remedial alternatives that passed the screening step for Site 6 are presented in the 

following sections. Each of the alternatives will benefit from existing conditions. Currently, existing Site 6 

features offer some limited protection of human health and the environment. Slope stabilization work that 

included removal of debris, additional soil cover, regrading, and seeding was completed at the site in 1999. 

As. a result of the recent landfill stabilization work and existing structures (buildings, parking lot, etc.), there 

is currently no pathway for human exposure to contaminated groundwater. Groundwater underlying Site 6 

is not currently used as a potable water supply. 

1. Alternative 1: No Action 

The no-action alternative is required by the NCP to be used as a baseline to which other alternatives may 

be compared. No remedial actions would be taken to protect human health or the environment. The 

purpose of this alternative is to evaluate the overall human health and environmental protection provided by 

the site in its present state. No measures would be implemented to prevent potential receptors from being 

exposed to groundwater contaminated at levels that exceed MCLs or GWQS. This alternative does not 

monitor for attainment of MCLs or GWQS over time. 

2. Alternative 2: Land use Controls and Long Term Monitoring 

Alternative 2 relies on land use controls to limit potential exposure to site risks. This alternative does not 

employ engineered treatment or containment to address groundwater contamination. Land use controls 

would be enacted to prohibit use of impacted groundwater. A remedial design for additional well installation, 

implementation of a CEA, and long term monitoring has been prepared. Long-term periodic monitoring 

would be conducted to assess the alternative's effectiveness and potential threats to human health and the 

environment. Site conditions and risks would be reviewed every five years because contaminants would be 

left in place. The major components of this alternative include; 

Land use Controls - Under Alternative 2, LUCs would be incorporated into the Base Master Plan to restrict 

future use of Site 6 groundwater. In addition, a CEA pursuant to N.J.A.C 7:9-6 would be established to 

prohibit the use of untreated groundwater as drinking water. Long-term, periodic monitoring and five-year 

reviews would assess contaminant status and potential threats to human health and the environment. Both 

the restrictions in the Base Master Plan and the CEA would remain in place until contaminant 

concentrations are reduced to acceptable levels (GWQS or MCLs). 
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Security Fencing - Security fencing has been installed to deter human and animal entry into the landfill area 

to protect the integrity of the existing cover. Current fencing at the site would be evaluated to see if it could 

be used in lieu of new fencing for this remedial alternative. 

Long-Term Monitoring - Under Alternative 2, the groundwater would be sampled annually to monitor the 

migration of contaminants from the site and the potential for impacts to downgradient areas. Background 

well data would be used for evaluation of site contaminant status. The data would be evaluated during the 

five-year review period. 

Five-Year Reviews - Since contaminants remain on the site, a review of site conditions and risks would be 

conducted every five years, as required by CERCLA. The reviews would consist of evaluating analytical 

and hydrogeologic data, assessing whether contaminant migration has increased, and determining whether 

human or ecological receptors or natural resources are at risk. 

B. Site 12 

The baseline risk assessment for Site 12, prepared for the 1995 RI report, indicated that low-level risks 

might exist for future residential child receptors, based on antimony and lead in surface soil. Soil 

remediation performed by the Navy in 1999 included excavation, removal and disposal of the railroad 

tracks, ties and cinder bedding in the area as well as contaminated soils. Confirmatory soil sample 

collection and analysis demonstrated that NJDEP residential clean-up standards were achieved. 

Restoration of the site after excavation/removal included backfill using certified clean select fill. Based on 

EPA and NJDEP approval, Site 12 met the applicable requirements for closure and the remediation of Site 

12 soil was considered complete. 

c. Site 15 

Summaries of the remedial alternatives that passed the screening step for Site 15 are presented in the 

following sections. Each of the alternatives will benefit from existing conditions. Currently, the entire site is 

located within a red maple/sweet gum wetland that is fenced off from the remainder of the Base by a 

double-fenced security buffer zone. This existing Site 15 feature offers some limited protection of human 

health and the environment. 
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1. Alternative 1: No Action 

The no-action alternative is required by the NCP to be used as a baseline to which other alternatives may 

be compared. No remedial actions would be taken to protect human health or the environment. The 

purpose of this alternative is to evaluate the overall human health and environmental protection provided by 

the site in its present state. This alternative does not prevent potential receptors from being exposed to 

surface soil and subsurface soil contaminated at levels that exceed RDCSCC and Non-Residential Direct 

Contact Soil Cleanup Criteria (NRDCSCC). This alternative does not monitor for attainment of the 

RDCSCC. 

2. Alternative 2: Land use Controls and Long Term Monitoring 

Alternative 2 relies on land use controls to limit exposures to metals concentrations greater than the 

RDCSCC in contaminated soil. This alternative does not employ engineered treatment or containment to 

address soil contamination. Land use controls would be enacted to prohibit use of impacted soil. Long­

term, periodic monitoring and five-year reviews would assess contaminant status and potential threats to 

human health and the environment. Site conditions and risks would be reviewed every five-years because 

contaminants would be left in place. Key components of Alternative 2 are describ~d below. 

Land use Controls - Under Alternative 2, LUCs would be incorporated into the Base Master Plan to restrict 

the future use of Site 15 to its present security buffer use. 

Security Fencing - The existing security fencing would be inspected for integrity. Where required, 8-foot­

high chain-link fence, with galvanized steel posts at 8-foot inteNals would be installed. A locking gate would 

also be installed to allow controlled access to the site. 

Five-Year Reviews - Because contaminants would remain in Site 15 soils, a review of site conditions and 

risks would be conducted every five years, as required by CERCLA. For the purpose of the five-year 

review, surface and subsurface soil samples would be collected every five years for metals concentration 

analysis. Analytical data from the soil sampling activity will be assessed to determine if human receptors or 

natural resources are at risk. 

D. Site 17 

Summaries of the remedial alternatives that passed the screening step for Site 17 are presented in the 

following sections. Each of the alternatives will benefit from existing conditions. Currently existing site 17 

features offer limited protection of human health and the environment. The primary protective feature is that 

groundwater underlying Site 17 is not currently used as a potable water supply. There is currently no 
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pathway for human exposure to metals-contaminated groundwater. 

Work performed by Foster Wheeler Environmental Corporation in 1999 included grading of the flat portion 

of the site, topsoil cover, and seeding. A wooden barricade was installed on the flat upper portion of the site 

to prevent any future deposition of soils or debris on the sloped area of Site 17. 

1. Alternative 1: No Action 

The no-action alternative is required by the NCP to be used as a baseline to which other alternatives may 

be compared. No remedial actions would be taken to protect human health or the environment. The 

purpose of this alternative is to evaluate the overall human health and environmental protection provided by 

the site in its present state. No measures would be implemented to prevent potential receptors from being 

exposed to groundwater contaminated at levels that exceed MCLs or GWQS. This alternative does not 

monitor for attainment of MCLs or GWQS over time. 

2. Alternative 2: Land use Controls and Long Term Monitoring 

Alternative 2 relies on land use controls to limit potential exposure to contaminated groundwater. This 

alternative does not employ engineered treatment or containment to address groundwater contamination. 

Land use controls would be enacted to prohibit use of impacted groundwater. Long-term periodic 

monitoring would be conducted to assess the alternative's effectiveness and potential threats to human 

health and the environment. Site conditions and risks would be reviewed every five years because 

contaminants would be left in place. The major components of this alternative include: 

Land use Controls - Under Alternative 2, LUCs would be incorporated into the Base Master Plan to restrict 

the future use of Site 17 groundwater. In addition, a CEA pursuant to N.J.A.C. 7:9-6 would be established 

to prohibit the use of untreated groundwater as drinking water. Long-term, periodic monitoring and five-year 

reviews would assess contaminant status and potential threats to human health and the environment. Both 

the restrictions in the Base Master Plan and the CEA would remain in place until contaminant 

concentrations are reduced to acceptable levels (GWQS or MCLs). 

Security Fencing - Security fencing was installed in 1999 to protect the integrity of the existing cover. The 

existing fence is expected to be sufficient for the purposes of this remedial alternative. However, for cost 

estimating purposes, installation of fencing has been included in the cost estimate for this Alternative. 

Long-Term Monitoring - Under Alternative 2, one new well will be installed downgradient of Site 17. 

Groundwater would be sampled periodically from three existing monitoring wells and the new downgradient 

well on an annual basis. All samples will be analyzed for site-specific contaminants (metals). The analytical 
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results will be used to monitor the migration of contaminants from Site 17 and assess the potential impacts 

to downgradient receptors. The collected data would be evaluated during the five-year review period. 

Five-Year Reviews - Because contaminants would remain in Site 17 groundwater, a review of site 

conditions and risks would be conducted every five years, as required by CERCLA. The reviews would 

consist of evaluating analytical and hydrogeologic data and assessing whether contaminant migration has 

increased to determine whether human receptors or natural resources are at risk. 

IX. SUMMARY AND COMPARATIVE ANALYSIS OF ALTERNATIVES 

Evaluation Criteria 

The remedial action alternatives described in Section VIII were evaluated using the following criteria, 

established by the NCP: 

Threshold Criteria: Statutory requirements that each alternative must satisfy in order to be eligible for 

selection. 

1. Overall protection of human health and the environment - draws on the assessments conducted 

under other evaluation criteria and considers how the alternative addresses site risks through 

treatment, engineering, or land use controls. 

2. Compliance with ARARs - evaluates the ability of an alternative to meet ARARs established through 

federal and state statutes and/or provides the basis for invoking a waiver. 

Primary Balancing Criteria: Technical criteria upon which the detailed analysis is primarily based. 

3. Long-term effectiveness and permanence - evaluates the ability of an alternative to provide long­

term protection of human health and the environment and the magnitude of residual risk posed by 

untreated wastes or treatment residuals. 

4. Reduction of mobility, toxicity, or volume through treatment - evaluates an alternative's ability to 

reduce risks through treatment technology. 

5. Short-term effectiveness - addresses the cleanup timeframe and any adverse impacts posed by the 

alternative during the construction and implementation phase, until cleanup goals are achieved. 
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6. Implementability - evaluates technical feasibility, administrative feasibility, and availability of 

services and material required to implement the alternative. 

7. Cost - includes an evaluation of capital costs and annual O&M costs. 

Modifying Criteria: Criteria considered throughout the development of the preferred remedial alternative 

and formally assessed after the public comment period, which may modify the preferred alternative. 

8. Agency acceptance - indicates EPA's and the state's response to the alternatives in terms of 

technical and administrative issues and concerns. 

9. Community acceptance - evaluates the issues and concerns the public may have regarding the 

alternatives. 

The remedial alternatives were compared to one another based on the nine selection criteria, to identify 

differences among the alternatives and discuss how site contaminant threats are addressed. 

A. Site 6 

Based on the initial screening of remedial alternatives, Alternatives 1 and 2 were retained for further 

consideration. A detailed review of Alternatives 1 and 2 is included in this section and summarized in Table 

30. 

1. Overall Protection of Human Health and the Environment 

Alternative 1 would not be protective of human health because no measures would be taken to prevent 

potential exposure to the contaminated groundwater at Site 6. Alternative 2 would be protective of human 

health because measures would be taken to prevent human exposure to the contaminated groundwater until 

monitoring indicates natural processes have resulted in groundwater contaminant levels below GWQS or 

MCLs. 

2. Compliance with ARARs 

Alternative 1 would not comply with MCLs and GWQS. Alternative 2 would eventually comply with MCLs 

and GWQS and would be in compliance with ARARs because a temporary exemption (CEA) from these 

requirements will be obtained until the GWQS or MCLs are achieved. 
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TABLE 30 

COMPARATIVE ANALYSIS OF SITE 6 REMEDIAL ACTION ALTERNATIVES 
OU 9 RECORD OF DECISION 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE 1 OF3 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION INSTITUTIONAL CONTROLS AND 

LONG-TERM MONITOIRING 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Prevent Human No action taken to prevent human exposure to Institutional controls would minimize potential 
Exposure to contaminated groundwater. Carcinogenic and exposure to site groundwater by prohibiting its use. 
Contaminants in non-carcinogenic risks exceeding EPA guidelines In time, contaminants would gradually decrease until 
Groundwater would remain. No institutional controls reaching levels that would not pose excess risk. 

implemented to prohibit use of untreated 
groundwater. 

Minimize Contaminant This alternative does not provide any actions to This alternative does not provide any actions to 
Migration reduce contaminant migration to downgradient reduce contaminant migration to downgradient 

receptors. receptors. 
COMPLIANCE WITH ARARS 
Chemical-Specific Would not comply with GWQS and MCLs. A CEA would be established to provide the state 
ARARs notification that standards (GWQS and MCLs) would 

not be met for a specified duration, anticipated not to 
exceed 1 0 years. 

Location-Specific Not applicable. Would comply with Federal and state ARARs for 
ARARs wetlands, floodplains, and other sensitive receptors. 
Action-Specific ARARs Would comply with all action-specific ARARs. Would comply with all action-specific ARARs. 

Federal or State ARARs for post-closure Five-year review process would ensure Federal or 
maintenance of municipal landfills may not be state ARARs for post-closure maintenance of 
met. municipal landfills will be met. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
Magnitude of Residual Existing risks would remain: approximately 6E-04 Existing risks would remain: approximately 6E-04 
Risk cancer risk and HI > 1 non-carcinogenic risk from cancer risk and HI > 1 non-carcinogenic risk from 

exposure to site groundwater assuming future exposure to site groundwater. Implementation and 
residential land use and consumption of enforcement of institutional controls would block 
contaminated groundwater. exposure to site groundwater. Fencing would 

reduce potential contact with shallow groundwater. 
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CRITERION: 

TABLE 30 

COMPARATIVE ANALYSIS OF SITE 6 REMEDIAL ACTION ALTERNATIVES 
OU 9 RECORD OF DECISION 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE 2 OF 3 

ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION INSTITUTIONAL CONTROLS AND 

LONG-TERM MONITOIRING 

LONG-TERM EFFECTIVENESS AND PERMANENCE (Continued) 
Adequacy and No new controls implemented. Existing site If implemented and enforced, institutional controls 
Reliability of Controls features provide limited controls. could prevent contact with and use of contaminated 

groundwater. 
Need for 5-Year Not applicable. Review would be required because groundwater 
Reviews contaminants would be left in place. 
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 
Reduction of Toxicity, No reduction, because no treatment would be No reduction, because no treatment would be 
Mobility, or Volume employed. employed. 
Through Treatment 
SHORT-TERM EFFECTIVENESS 
Community Protection No additional risk to community anticipated. Provided that derived waste is handled 

appropriately, no significant risk to community 
anticipated. Engineering controls would be used 
during implementation to mitigate risks. 

Worker Protection No risk to workers anticipated. No significant risk to workers anticipated if proper 
PPE is used and derived waste is handled properly 
during well and fence installation and long-term 
monitoring. 

Environmental No adverse impacts to the environment Provided derived waste material is handled 
Impacts anticipated. appropriately, no environmental impacts are 

anticipated during the implementation of long-term 
monitoring. 

Time Until Action is Not applicable. Approximately one-year to institute CEA. 
Complete 
IMPLEMENT ABILITY 
Ability to Construct No construction or operation involved. No difficulties anticipated. Monitoring well and 
and Operate fencing installation are readily implementable 

technologies. 
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CRITERION: 

IMPLEMENT ABILITY 
Ease of Doing More 
Action if Needed 
Ability to Monitor 
Effectiveness 

Ability to Obtain 
Approvals and 
Coordinate with Other 
Agencies. 
Availability of 
Treatment, Storage 
Capacities, and 
Disposal Services 
Availability of 
Equipment, 
Specialists, and 
Materials 
Availability of 
Technology 
COST 
Capital Cost 
First-Year Annual 
O&M Cost 
Five-Year Reviews 
Present Worth Cost 
(30 years with 7% 
interest rate) 

UDOCUMENTS/NAVY 12128/18596 

TABLE 30 

COMPARATIVE ANALYSIS OF SITE 6 REMEDIAL ACTION ALTERNATIVES 
OU 9 RECORD OF DECISION 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE30F3 

ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION INSTITUTIONAL CONTROLS AND 

LONG-TERM MONITOIRING 

Continued) 
Additional actions would be easily implemented if Additional actions would be easily implemented if 
required. required. 
Not applicable. Monitoring would provide assessment of potential 

exposures, contaminant presence and migration or 
changes in site conditions. 

Not applicable. Coordination for five-year reviews may be required 
and would be obtainable. 
Coordination with the state would be required to 
establish a CEA and would be obtainable. 

None required. None required. 

Not applicable. Ample availability of equipment and personnel to 
install monitoring well/fencing and perform long-term 
maintenance, monitoring, and five-year reviews. 

Not required. Common construction techniques and materials 
required for construction. 

$0 $44,360 

$0 $11,000 

$0 $15,500 

$0 $214,280 
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3. Long-Term Effectiveness and Permanence 

Potential future users of site groundwater may be at risk under Alternative 1 because of the lack of land use 

controls that would prohibit use of untreated contaminated groundwater. 

Alternative 2 would mitigate risks due to ingestion of site groundwater by implementing land use controls to 

prohibit use of untreated, contaminated groundwater. Therefore, Alternative 2 offers a more effective 

remedy for the long term. 

For Alternative 2, no difficulties or uncertainties are anticipated in performing the long-term monitoring. 

Groundwater monitoring wells may require replacement if damage occurs, but wells would be readily 

replaceable. 

4. Reduction of Toxicity, Mobility, or Volume through Treatment 

Neither alternative contains any proposed action that would provide additional treatment. These alternatives 

would not reduce the toxicity, mobility, or volume through treatment. 

5. Short-Term Effectiveness 

Since Alternative 1 contains no response actions, implementation of this alternative would not pose 

additional short-term risks to Station personnel or the local community. The implementation of Alternative 2 

is not expected to pose significant risks to Station personnel or the local community. Workers who 

implement these alternatives would be adequately safeguarded by using appropriate personal protective 

equipment (PPE) to prevent exposure to contaminated media. Occupational Safety and Health 

Administration (OSHA) standards would be followed and proper PPE would be used during all monitoring 

activities under these alternatives. 

No permanent adverse impacts to the environment are anticipated to result from implementing either of the 

alternatives. 

6. Implementability 

Since no response activities would occur under Alternative 1, the alternative is readily implementable and no 

permits are required. The technical feasibility criteria, including constructability, operability, and reliability, are 

not relevant to this alternative. 
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Alternative 2 is implementable. Long-term monitoring (sampling and analyses) requires readily available 

resources. The alternative allows for assessing contaminant presence, migration, and changes in media 

quality that may indicate potential impacts to downgradient receptors. Permits (with the exception of well 

installation permits) would not be required for this alternative; however approval for implementation of the 

CEA would be needed from NJDEP. There is ample availability of companies with trained personnel, 

equipment, and materials to implement this alternative. Regulatory personnel and environmental speCialists 

are readily available to perform five-year reviews associated with this alternative. 

Since no treatment or off site disposal is proposed under either alternative, the criterion of availability of 

treatment technologies, treatment and disposal (TSD) facilities, and capacity is not applicable. 

Lastly, under these alternatives, additional actions can be easily implemented in the future, if warranted. 

7. Cost 

Capital costs associated with Alternative 2 of $44,360 have been included in the first-year O&M cost. The 

average annual O&M cost for long-term monitoring is $11,000 and five-year reviews are $15,500 per event. 

Over a 30-year period, the net present-worth cost is $214,280 (at a seven percent discount rate). There are 

no costs associated with Alternative 1 since no actions would be taken under this alternative. 

8. Agency Acceptance 

NJDEP has had the opportunity to review and comment on all the documents in the Administrative Record and 

has had the opportunity to comment on the draft ROD. Comments received from the NJDEP have been 

incorporated into the ROD. 

9. Community Acceptance 

The community has had the opportunity to review and comment on documents in the Administrative Record, to 

participate in regularly scheduled Restoration AdviSOry Board (RAB) meetings convened to encourage 

community involvement, and attend a public meeting held to provide the community an opportunity to learn 

about the PRAP. The community has not indicated objections to the alternative selected in this ROD. Part III, 

Responsiveness Summary, of this ROD presents an overview of community involvement and input to the 

selected alternative. 

B. Site 12 

The Navy, with EPA and NJDEP, has determined that NFA needs to be performed at Site 12. The 
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previously conducted excavation of contaminated soil at Site 12 achieved the remediation goal for 

protection of human health and the environment, including prevention of human exposure to contaminated 

surface and subsurface soil (removed) and migration of contaminants to the adjacent marsh. Site 12 no 

longer poses an excess risk to human health or the environment. Based on EPA and NJDEP approval, Site 

12 has met all the applicable requirements for closure. 

C. Site 15 

Based on the initial screening of remedial alternatives, Alternatives 1 and 2 were retained for further 

consideration. A detailed review of Alternatives 1 and 2 is included in this section and summarized in 

Table 31. 

1. Overall Protection of Human Health and the Environment 

Alternative 1 would not be protective of human health because no measures would be taken to prevent 

potential exposure to the contaminated soil at Site 15. Alternative 2 would be protective of human health 

because measures would be taken to prevent human exposure to the contaminated soil until monitoring 

indicates natural processes have resulted in soil contaminant levels below NJDEP soil guidelines. 

2. Compliance with ARARs 

Alternative 1 would not comply with RDCSCC. Alternative 2 would comply with Federal and NJ guidelines 

and would be in compliance with ARARs because LUCs, including fencing and restricted access, applied to 

the area will limit contact with contaminated soil until concentrations in soil decrease to a level to allow 

unrestricted use. 

3. Long-Term Effectiveness and Permanence 

Potential future users of the site may be at risk under Alternative 1 because of the lack of formalized land 

use controls that would limit contact with site soil. 

Alternative 2 would mitigate risks due to contact with contaminated surface soil and subsurface soil by 

implementing land use controls to limit contact with contaminated soil. Therefore, Alternative 2 offers a 

more effective remedy for the long term. 

For Alternative 2, no difficulties or uncertainties are anticipated in performing the long-term monitoring. 
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TABLE 31 

COMPARATIVE ANALYSIS OF SITE 15 REMEDIAL ACTION ALTERNATIVES 
OU 9 RECORD OF DECISION 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE 1 OF3 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION INSTITUTIONAL CONTROLS AND 

LONG-TERM MONITOIRING 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Prevent Human No action taken to prevent human exposure to Institutional controls would minimize potential 
Exposure to contaminated soils. Carcinogenic and non- exposure to site soil by prohibiting use and access. 
Contaminants in Soil carcinogenic risks would remain. No institutional In time, contaminants would gradually decrease until 

controls implemented to prohibit exposure to reaching levels that would not exceed NJDEP soil 
contaminated soils. criteria. 

Minimize Contaminant No actions taken to reduce contaminant No actions taken to reduce contaminant migration. 
Migration migration. 
COMPLIANCE WITH ARARS 
Chemical-Specific Would not comply with RDCSCC. Land use controls and long term monitoring will 
ARARs ensure that potential human receptors are not 

exposed to contaminants in Site 15 soil. 
Location-Specific Would comply with Federal and state ARARs for Would comply with Federal and state ARARs for 
ARARs wetlands, floodplains, and other sensitive wetlands, floodplains, and other sensitive receptors. 

receptors. 
Action-Specific ARARs Not applicable. Would comply with those ARARs pertaining to the 

proposed construction, maintenance, and 
monitoring activities. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
Magnitude of Residual Existing risks would remain: cancer risk within Existing risks would remain: cancer risk within EPA's 
Risk EPA's target range and sum of His> 1 for non- target range and sum of His> 1 for non-

carcinogenic risks from exposure to site soils carcinogenic risks from exposure to site soils. 
assuming future residential land use and Implementation and enforcement of 
ingestion, inhalation, or dermal contact with fencing/institutional controls would block exposure to 
contaminated soils. site soils. 
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CRITERION: 

TABLE 31 

COMPARATIVE ANALYSIS OF SITE 15 REMEDIAL ACTION ALTERNATIVES 
OU 9 RECORD OF DECISION 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE 2 OF 3 

ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION INSTITUTIONAL CONTROLS AND 

LONG-TERM MONITOIRING 

LONG-TERM EFFECTIVENESS AND PERMANENCE (Continued) 
Adequacy and No new controls implemented. Existing site If implemented and enforced, institutional controls 
Reliability of Controls features provide limited controls. could prevent contact with contaminated soils. 
Need for 5-Year Not applicable. Review would be required because soil 
Reviews contaminants would be left in place at levels above 

NJDEP guidelines. 
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 
Reduction of Toxicity, No reduction, because no treatment would be No reduction, because no treatment would be 
Mobility, or Volume employed. employed. 
Through Treatment 
SHORT-TERM EFFECTIVENESS 
Community Protection No risk to community anticipated. No significant risk to community anticipated. 

Engineering controls would be used during 
implementation to mitigate risks. 

Worker Protection No risk to workers anticipated. No risk to workers anticipated if proper PPE is used 
during fence installation, maintenance, and long-
term monitoring. 

Environmental No adverse impacts to the environment No adverse impacts to the environment anticipated. 
Impacts anticipated. 
Time Until Action is Not applicable. Nearly immediate if existing fence is deemed 
Complete sufficient for the purposes. 
IMPLEMENTABILITY 
Ability to Construct No construction or operation involved. No difficulties anticipated. Fencing is a readily 
and Operate implementable technology. 
Ease of Doing More Additional actions would be easily implemented if Additional actions would be easily implemented if 
Action if Needed required. required. 
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CRITERION: 

IMPLEMENTABILITY 
Ability to Monitor 
Effectiveness 

Ability to Obtain 
Approvals and 
Coordinate with Other 
Agencies. 
Availability of 
Treatment, Storage 
Capacities, and 
Disposal Services 
Availability of 
Equipment, 
Specialists, and 
Materials 
Availability of 
Technology 
COST 
Capital Cost 
First-Year Annual 
O&M Cost 
Five-Year Reviews 
Present Worth Cost 
(30 years with 7% 
interest rate) 

UDOCUMENTS/NAVY 12128/18596 

TABLE 31 

COMPARATIVE ANALYSIS OF SITE 15 REMEDIAL ACTION ALTERNATIVES 
OU 9 RECORD OF DECISION 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE 3 OF3 

ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION INSTITUTIONAL CONTROLS AND 

LONG-TERM MONITOIRING 

Continuedl 
Not applicable. Monitoring would provide assessment of potential 

exposures, contaminant presence of, migration, or 
changes in site conditions. 

Not applicable. Coordination for five-year reviews may be required 
and would be obtainable. 

None required. None required. 

Not applicable. Ample availability of equipment and personnel to 
install fencing and perform long-term monitoring, 
maintenance, and five-year reviews. 

Not required. Common techniques and materials required for 
implementation. 

$0 $19,490 

$0 $0 

$0 $14,500 

$0 $50,760 
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4. Reduction of Toxicity, Mobility, or Volume through Treatment 

Neither alternative contains any proposed action that would provide additional treatment. These alternatives 

would not reduce the toxicity, mobility, or volume through treatment. 

5. Short-Term Effectiveness 

Since Alternative 1 contains no response actions, implementation of this alternative would not pose 

additional short-term risks to Station personnel or the local community. Implementation of Alternative 2 is 

not expected to pose significant risks to Station personnel or the local community. Workers who implement 

this alternative would be adequately safeguarded by using appropriate PPE to prevent exposure to 

contaminated media. OSHA standards would be followed and proper PPE would be used during fence 

installation/maintenance and soil sampling activities. No permanent adverse impacts to the environment 

are anticipated to result from implementing either of the alternatives. 

6. Implementability 

Since no response activities would occur under Alternative 1, the alternative is readily implementable and no 

permits are required. The technical feasibility criteria, including constructibility, operability, and reliability, are 

not relevant to this alternative. 

Alternative 2 is implementable. Installation of a fence and long-term monitoring (sampling and analyses) 

requires readily available resources. The alternative allows for assessing contaminant presence, migration, 

and changes in media quality that may indicate potential impacts to downgradient receptors. Permits would 

not be required for this alternative. There is ample availability of companies with trained personnel, 

equipment, and materials to implement this alternative. Additionally, regulatory personnel and 

environmental specialists are readily available to perform five-year reviews associated with this alternative. 

Since no treatment is proposed in either of the alternatives, the criterion of availability of treatment 

technologies, TSD facilities, and capacity is not applicable. 

Lastly, under these alternatives, additional actions can be easily implemented in the future, if warranted. 

7. Cost 

Capital costs associated with Alternative 2 of $19,490 have been included in the first-year O&M cost. The 

average annual O&M cost for long-term monitoring is $0 (monitoring costs for this alternative appear in the 

five-year review cost), and five-year reviews (including sampling costs) are $14,500 per event. Over a 30-
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year period, the net present-worth cost is $50,760 (at a seven percent discount rate). There are no costs 

associated with Alternative 1 since no actions would be taken under this alternative. 

8. Agency Acceptance 

NJDEP has had the opportunity to review and comment on all the documents in the Administrative Record and 

has had the opportunity to comment on the draft ROD. Comments received from the NJDEP have been 

incorporated into the ROD. 

9. Community Acceptance 

The community has had the opportunity to review and comment on documents in the Administrative Record, to 

participate in regularly scheduled RAB meetings convened to encourage community involvement, and attend a 

public meeting held to provide the community an opportunity to learn about the PRAP. The community has not 

indicated objections to the alternative selected in this ROD. Part III, Responsiveness Summary, of this ROD 

presents an overview of community involvement and input to the selected alternative. 

D. Site 17 

Based on the initial screening of remedial alternatives, Alternatives 1 and 2 were retained for further 

consideration. A detailed review of Alternatives 1 and 2 is included in this section and summarized in 

Table 32. 

1. Overall Protection of Human Health and the Environment 

Alternative 1 would not be protective of human health because no measures would be taken to prevent 

potential exposure to the contaminated groundwater at Site 17. Alternative 2 would be protective of human 

health because measures would be taken to prevent human exposure to the contaminated groundwater until 

monitoring indicates natural processes have resulted in groundwater contaminant levels below GWQS or 

MCLs. 

2. Compliance with ARARs 

Alternative 1 would not comply with MCLs and GWQS. Alternative 2 would eventually comply with MCLs 

and GWQS and would be in compliance with ARARs because a temporary exemption (CEA) from these 

requirements will be obtained until the GWQS or MCLs are achieved. 
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TABLE 32 

COMPARATIVE ANALYSIS OF SITE 17 REMEDIAL ACTION ALTERNATIVES 
OU 9 RECORD OF DECISION 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE 1 OF 3 

CRITERION: ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION INSTITUTIONAL CONTROLS AND 

LONG-TERM MONITOIRING 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
Prevent Human No action taken to prevent human exposure to Institutional controls would minimize potential 
Exposure to contaminated groundwater. Carcinogenic and exposure to site groundwater by prohibiting its use. 
Contaminants in non-carcinogenic risks exceeding EPA's guideline In time, contaminants would gradually decrease until 
Groundwater would remain. No institutional controls reaching levels that would not pose excess risk. 

implemented to prohibit use of untreated 
groundwater. 

Minimize Contaminant No actions taken to reduce contaminant No actions taken to reduce contaminant migration. 
Migration migration. 
COMPLIANCE WITH ARARS 
Chemical-Specific Would not comply with GWOS and MCLs. Groundwater contaminant concentrations would 
ARARs initially exceed GWOS and MCLs. A CEA would be 

established to provide the state official notification 
that standards would not be met for a specified 
duration, anticipated not to exceed 10 years. 

Location-Specific Not applicable. Would comply with Federal and state ARARs for 
ARARs wetlands, floodplains, and other sensitive receptors. 
Action-Specific ARARs Would comply with all action-specific ARARs. Would comply with all action-specific ARARs. 

Federal or state ARARs for post-closure Five-year review process would ensure Federal or 
maintenance of municipal landfills may not be State ARARs for post-closure maintenance of 
met. municipal landfills will be met. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
Magnitude of Residual Existing risks would remain: approximately 6E-04 Existing risks would remain: approximately 6E-04 
Risk cancer risk and HI > 1 non-carcinogenic risk from cancer risk and HI > 1 non-carcinogenic risks from 

exposure to site groundwater assuming future exposure to site groundwater. Implementation and 
residential land use and consumption of enforcement of institutional controls would block 
contaminated groundwater. exposure to site groundwater. Fencing would 

reduce potential contact with shallow groundwater. 
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CRITERION: 

TABLE 32 

COMPARATIVE ANALYSIS OF SITE 17 REMEDIAL ACTION ALTERNATIVES 
OU 9 RECORD OF DECISION 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE 2 OF 3 

ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION INSTITUTIONAL CONTROLS AND 

LONG-TERM MONITOIRING 

LONG-TERM EFFECTIVENESS AND PERMANENCE (Continued) 
Adequacy and No new controls implemented. Existing site If implemented and enforced, institutional controls 
Reliability of Controls features provide limited controls. could prevent contact with and use of contaminated 

groundwater. 
Need for 5-Year Not applicable. Review would be required because groundwater 
Reviews contaminants would be left in place. 
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 
Reduction of Toxicity, No reduction, because no treatment would be No reduction, because no treatment would be 
Mobility, or Volume employed. employed. 
Through Treatment 
SHORT-TERM EFFECTIVENESS 
Community Protection No additional risk to community anticipated. No significant risk to community anticipated. 

Engineering controls would be used during 
implementation to mitigate risks. 

Worker Protection No risk to workers anticipated. No significant risk to workers anticipated if proper 
PPE is used during well and fence installation and 
long-term monitoring. 

Environmental No adverse impacts to the environment No adverse impacts to the environment anticipated. 
Impacts anticipated. 
Time Until Action is Not applicable. Approximately one-year to institute CEA. 
Complete 
IMPLEMENT ABILITY 
Ability to Construct No construction or operation involved. No difficulties anticipated. Monitoring well and 
and Operate fencing installation are readily implementable 

technologies. 
Ease of Doing More Additional actions would be easily implemented if Additional actions would be easily implemented if 
Action if Needed required. required. 
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CRITERION: 

IMPLEMENTABILITY 
Ability to Monitor 
Effectiveness 

Ability to Obtain 
Approvals and 
Coordinate with Other 
Agencies. 
Availability of 
Treatment, Storage 
Capacities, and 
Disposal Services 
Availability of 
Equipment, 
Specialists, and 
Materials 
Availability of 
Technology. 
COST 
CaQital Cost 
First-Year Annual 
O&M Cost 
Five-Year Reviews 
Present Worth Cost 
(30 years with 7% 
interest rate) 
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TABLE 32 

COMPARATIVE ANALYSIS OF SITE 17 REMEDIAL ACTION ALTERNATIVES 
OU 9 RECORD OF DECISION 

NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE 3 OF3 

ALTERNATIVE 1: ALTERNATIVE 2: 
NO ACTION INSTITUTIONAL CONTROLS AND 

LONG· TERM MONITOIRING 

Continued) 
Not applicable. Monitoring would provide assessment of potential 

exposures, contaminant presence, and migration, or 
changes in site conditions. 

Not applicable. Coordination for five-year reviews may be required 
and would be obtainable. 
Coordination with the state would be required to 
establish a CEA and would be obtainable. 

None required. None required. 

Not applicable. Ample availability of equipment and personnel to 
install monitoring well/fencing and perform long-term 
maintenance, monitoring, and five-year reviews. 

Not required. Common construction techniques and materials 
required for construction. 

$0 $44,360 

$0 $11,000 

$0 $15,500 

$0 $214,280 

11-87 CT0029 



3. Long-Term Effectiveness and Permanence 

Potential future users of site groundwater may be at risk under Alternative 1 because of the lack of land use 

controls that would prohibit use of untreated contaminated groundwater. Alternative 2 would mitigate risks 

due to ingestion of site groundwater by implementing land use controls to prohibit use of untreated 

contaminated groundwater. Therefore, Alternative 2 offers a more effective remedy for the long term. 

For Alternative 2, no difficulties or uncertainties are anticipated in performing the long-term monitoring. 

Groundwater monitoring wells may require replacement if damage occurs, but wells would be readily 

replaceable. 

4. Reduction of Toxicity, Mobility, or Volume through Treatment 

Neither alternative contains any proposed action that would provide additional treatment. These alternatives 

would not reduce the toxicity, mobility or volume through treatment. 

5. Short-Term Effectiveness 

Since Alternative 1 contains no response actions, implementation of this alternative would not pose 

additional short-term risks to Station personnel or the local community. The implementation of Alternative 2 

is not expected to pose significant risks to Station personnel or the local community. Workers who 

implement these alternatives would be adequately safeguarded by using appropriate PPE to prevent 

exposure to contaminated media. OSHA standards would be followed and proper PPE would be used 

during all monitoring activities under these alternatives. 

No permanent adverse impacts to the environment are anticipated to result from implementing either of the 

alternatives. 

6. Implementability 

Since no response activities would occur under Alternative 1, the alternative is readily implementable and no 

permits are required. The technical feasibility criteria, including constructibility, operability, and reliability, are 

not relevant to this alternative. 

Alternative 2 is implementable. Long-term monitoring (sampling and analyses) requires readily available 

resources. The alternative allows for assessing contaminant presence, migration, and changes in media 
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quality that may indicate potential impacts to downgradient receptors. Permits (with the exception of well 

installation permits) would not be required for this alternative; however approval for implementation of the 

CEA would be needed from NJDEP. There is ample availability of companies with trained personnel, 

equipment, and materials to implement this alternative. Additionally, regulatory personnel and 

environmental specialists are readily available to perform five-year reviews associated with this alternative. 

Since no treatment or off site disposal is proposed under either alternative, the criterion of availability of 

treatment technologies, TSD facilities, and capacity is not applicable. 

Lastly, under these alternatives, additional actions can be easily implemented in the future, if warranted. 

x. THE SELECTED REMEDY 

A. Site 6 

The Navy, with EPA and NJDEP, has selected Alternative 2 - Land use Controls and Long Term Monitoring 

- as its preferred remedy for Site 6. Alternative 2 relies on land use controls, and long-term monitoring with 

five-year reviews to limit potential exposure to site risks. This alternative does not employ engineered 

treatment or containment to address groundwater contamination. Land use controls would be enacted to 

prohibit use of impacted groundwater. Long-term periodic monitoring would be conducted to assess the 

alternative's effectiveness and potential threats to human health and the environment. Site conditions and 

risks would be reviewed every five years because contaminants would be left in place. Alternative 2 

provides assurance to the regulatory agencies and the community that groundwater use by potential human 

receptors will be prevented by implementation of land use controls until groundwater concentrations are 

below GWQS or MCLs. 

The selected remedy for Site 6 is as follows: 

• Land use Controls - LUCs will be established by the Navy to prevent human exposure to the 

contaminated groundwater. The Navy has prepared a RD for LUCs containing the LUCs 

implementation actions that has been submitted to the EPA for review and concurrence. The final RD 

for LUCs at OU 9 that includes incorporation of EPA comments has been submitted to EPA 

concurrently with the final ROD. The Navy is responsible for implementing, maintaining, reporting on, 

and enforcing the LUCs described in this ROD in accordance with the approved RD for LUCs. LUCs 

will be maintained until the concentration of hazardous substances in the groundwater are at such 

levels to allow for unrestricted use and exposure. The area proposed for the LUCs will include the 

entire site area, shown on Figure 4. The RD for LUCs will be amended to the NWS Earle Master Plan. 
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The LUC objectives are: 

a. Maintain the integrity of any current or future remedial or monitoring system such as 

monitoring wells, fencing and the landfill cover; 

b. Except for environmental monitoring, prevent access or use of untreated groundwater until 

cleanup levels are met; and 

c. Prohibit the development and use of property for residential housing, elementary and 

secondary schools, child care facilities and playgrounds. 

• Current fencing at the site will be evaluated to see if it could be used in lieu of new fencing for this 

remedial alternative. 

• Because site groundwater does not meet GWQS or MCLs, a CEA pursuant to N.JAC 7:9-6 will be 

established to provide the state with official notice that the constituent standards will not be met for a 

specified duration anticipated not to exceed 10 years and to ensure that use of groundwater in the 

affected area is prohibited. RD for LUC implementation action details may need to be adjusted 

periodically based on site conditions and other factors. 

• Long-Term Monitoring - Groundwater monitoring will be conducted to assess migration of contaminants 

from the site and the potential impacts to downgradient areas. Background well data will be used for 

comparison to evaluate site contaminant status. The collected data will be evaluated during the five­

year review period. 

• Five-Year Reviews - Since wastes will be left in place, site conditions and risks will be reviewed every 

five years, as required by CERCLA. The reviews will consist of evaluation of analytical and 

hydrogeologic data to assess whether contaminant migration has increased and whether human or 

biological receptors or groundwater resources are at risk. 

For the purpose of costing, it is assumed that groundwater samples will be collected from one new 

monitoring well, along with four existing monitoring wells, and the samples will be analyzed for metals. Only 

metals were selected for analysis because they contribute by far the greatest fraction of the estimated 

unacceptable risk. The sampling results will be evaluated to assess whether there have been changes in 

contaminant status and to determine whether additional response actions are warranted. 

B. Site 12 

The Navy, with EPA and NJDEP, has determined that NFA is applicable at Site 12. The previously 
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conducted excavation of contaminated soils at Site 12 achieves the remediation goal for protection of 

human health and the environment, including prevention of human exposure to contaminated surface and 

subsurface soil (removed) and migration of contaminants to the adjacent marsh. Based on EPA and 

NJDEP approval, Site 12 has met all the applicable requirements for closure. 

C. Site 15 

The Navy, with EPA and NJDEP, has selected Alternative 2 - Land use Gontrols and Long Term Monitoring 

- as its preferred alternative. The range of technologies in Alternative 2 is appropriate for the protection of 

human health and the environment at this former disposal area. Alternative 2 relies on access restrictions, 

land use controls, and long-term monitoring with five-year reviews to limit potential exposure to site risks. 

Long-term periodic monitoring would be conducted to assess the alternative's effectiveness and potential 

threats to human health and the environment. Site conditions and risks would be reviewed every five-years 

because contaminants would be left in place. 

The selected remedy for Site 15 is as follows: 

• Land use Gontrols - LUGs will be established by the Navy to prevent human exposure to contaminated 

soil. The Navy has prepared a RD for LUGs containing the LUG implementation actions that has been 

submitted to the EPA for review and concurrence. The final RD for LUGs at OU 9 that includes 

incorporation of EPA comments has been submitted to EPA concurrently with the final ROD. The Navy 

is responsible for implementing, maintaining, reporting on, and enforcing the LUGs described in this 

ROD in accordance with the approved RD for LUGs. LUGs will be maintained until the concentration of 

hazardous substances in the soil are at such levels to allow for unrestricted use and exposure. The 

area proposed for the LUGs will include the area within the fence. The RD for LUGs will be amended to 

the NWS Earle Master Plan. Under Alternative 2, LUGs will be incorporated into the Base Master Plan 

to restrict the future use of Site 15 to its present fenced security buffer use. Refer to the RD for LUGs 

implementation actions, since these details may need to be adjusted periodically based on site 

conditions and other factors. 

The LUG objectives are: 

a) Maintain the integrity of any current or future remedial or monitoring system such as soil sample 

locations, fencing and signage; 

b) Except for environmental monitoring, prevent access to the site until cleanup levels are met and; 
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c) Prohibit the development and use of property for residential housing, elementary and secondary 

schools, child care facilities and playgrounds or any use other than its current use as a security 

buffer. 

• Under Alternative 2, access restrictions will be enacted to limit future use of the property. Restrictions 

will be placed on future activities that could result in increased human exposure to contaminated site 

soils or increased erosion and contaminant migration. Restricted activities will include excavation, and 

excessive vehicular traffic (off-road vehicles and dirt bikes). 

• Because contaminants will remain in Site 15 soil at levels above the RDCSCC, a review of site 

conditions and risks will be conducted every five years, as required by CERCLA. For the purpose of the 

five-year review, surface and subsurface soil samples will be collected every five years for metals 

concentration analysis. Analytical data from the soil sampling activity will be assessed to determine if 

human receptors or natural resources are at risk. 

• Long-Term Monitoring - Surface and subsurface soil samples will be collected every five years for 

metals concentration analysis. Only metals were selected for analysis because they contribute by far 

the greatest fraction of the estimated unacceptable risk. The sampling results will be evaluated to 

assess whether there have been changes in contaminant status and to determine whether additional 

response actions are warranted. 

• Five-Year Reviews - Since wastes will be left in place, site conditions and risks will be reviewed every 

five years, as required by CERCLA. The reviews will consist of evaluation of analytical data and 

assessing whether contaminant migration has increased and whether human or biological receptors are 

at risk. 

D. Site 17 

The Navy, with EPA and NJDEP, has selected Alternative 2 - Land use Controls and Long Term Monitoring 

- as its preferred remedy for Site 17. Alternative 2 relies on land use controls, and long-term monitoring with 

five-year reviews to limit potential exposure to site risks. This alternative does not employ engineered 

treatment or containment to address groundwater contamination. Land use controls would be enacted to 

prohibit use of impacted groundwater. Long-term periodic monitoring would be conducted to assess the 

alternative's effectiveness and potential threats to human health and the environment. Site conditions and 

risks would be reviewed every five years because contaminants would be left in place. Alternative 2 

provides assurance to the regulatory agencies and the community that groundwater use by potential human 

receptors will be prevented by implementation of land use controls until groundwater concentrations are 

below GWQS or MCLs. 

UDoeUMENTS/NAVY 12128/18596 11-92 eTO 029 



The selected remedy for Site 17 is as follows: 

• Land use Controls - LUCs will be established by the Navy to prevent human exposure to the 

contaminated groundwater. The Navy has prepared a RD for LUCs containing the LUC implementation 

actions that has been submitted to the EPA for review and concurrence. The final RD for LUCs at OU 9 

that includes incorporation of EPA comments has been submitted to EPA concurrently with the final 

ROD. The Navy is responsible for implementing, maintaining, reporting on, and enforcing the LUCs 

described in this ROD in accordance with the approved RD for LUCs. LUCs will be maintained until the 

concentration of hazardous substances in the groundwater are at such levels to allow for unrestricted 

use and exposure. The area proposed for the LUCs will include the entire site area, shown on Figure 7. 

The RD for LUCs will be amended to the NWS Earle Master Plan. 

The LUC objectives are: 

d. Maintain the integrity of any current or future remedial or monitoring system such as monitoring 

wells, fencing and landfill cover; 

e. Except for environmental monitoring, prevent access or use of untreated groundwater until 

cleanup levels are met; an 

f. Prohibit the development and use of property for residential housing, elementary and secondary 

schools, child care facilities and playgrounds. 

• Current fencing at the site will be evaluated to see if it could be used in lieu of new fencing for this 

remedial alternative. 

• Because site groundwater does not meet GWQS or MCLs, a CEA pursuant to N.J.A.C 7:9-6 will be 

established to provide the state with official notice that the constituent standards will not be met for a 

specified duration anticipated not to exceed 10 years and to ensure that use of groundwater in the 

affected area is prohibited. RD for LUC implementation actions may need to be adjusted periodically 

based on site conditions and other factors. 
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• Long-Term Monitoring - Groundwater monitoring will be conducted to assess migration of contaminants 

from the site and the potential impacts to downgradient areas. Background well data will be used for 

comparison to evaluate site contaminant status. The collected data will be evaluated during the five­

year review period. 

• Five-Year Reviews - Since wastes will be left in place, site conditions and risks will be reviewed every 

five years, as required by CERCLA. The reviews will consist of evaluation of analytical and 

hydrogeologic data to assess whether contaminant migration has increased and whether human or 

biological receptors or groundwater resources are at risk. 

For the purpose of costing, it is assumed that groundwater samples will be collected from the one new 

downgradient monitoring well, along with three existing monitoring wells, and the samples will be analyzed 

for metals. Only metals were selected for analysis because they contribute by far the greatest fraction of 

the estimated unacceptable risk. The sampling results will be evaluated to assess whether there have been 

changes in contaminant status and to determine whether additional response actions are warranted. 

XI. STATUTORY DETERMINATIONS 

The remedy selected for OU 9 satisfies the remedy selection requirements of CERCLA and the NCP. The 

remedy is expected to be protective of human health and the environment, comply with ARARs, and is cost 

effective. The following sections discuss how the selected remedial action addresses these statutory 

requirements. 

The Navy is responsible for implementing, inspecting, reporting, and enforcing the remedy described in this 

ROD. For instance, at sites 6 and 17, the Navy is responsible for providing the state with the information 

required to activate, maintain, and remove a groundwater CEA, while the groundwater CEA itself will be 

maintained by the state of New Jersey. 

A. Protection of Human Health and the Environment 

1. Site 6 

Alternative 2 will provide overall protection of human health and the environment by preventing direct exposure 

to contaminated groundwater, and instituting restrictions on use of site groundwater. 
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Groundwater contaminant concentrations should eventually decrease to acceptable levels (GWQS or MCLs), 

reducing the long-term risk posed by future use of site groundwater. Implementing access restrictions and 

establishing a groundwater CEA at the site will provide interim protection by prohibiting use of the aquifer until 

GWQS or MCLs are achieved. 

The long-term periodic monitoring program will allow the Navy to monitor the quality of groundwater leaving the 

site, assess potential impacts to downgradient receptor, and determine whether additional remedial actions are 

necessary. 

Use of engineering controls to minimize generation of fugitive dusts and vapors and proper use of PPE by site 

workers during groundwater sampling will effectively minimize short-term risks to the local community and 

workers posed by implementation of this alternative. 

The Navy has prepared a RD for LUCs containing the LUC implementation actions that has been submitted to 

the EPA for review and concurrence. The Navy is responsible for implementing, maintaining, inspecting, 

reporting on, and enforcing the LUCs described in this ROD in accordance with the approved RD for LUCs. 

Although the Navy retains ultimate responsibility for the performance of these obligations, the Navy may 

arrange, by contract or otherwise, for another party(ies) to carry them out. Should any LUC remedy fail, the 

Navy will ensure that appropriate actions are taken to reestablish the remedy's protectiveness and may 

initiate legal action to either compel action by a third party(ies) and/or to recover the Navy's costs for 

remedying any discovered LUC violation(s). 

2. Site 12 

Site cleanup to RDCSCC was confirmed by NJDEP and EPA after the Navy performed soil excavation, off 

site removal and disposal, and verification sampling in 1999. The remedial activities were followed by 

restoration of the site after excavation. 

With the removal of contaminated material in 1999 and the verification of contamination removal through three 

rounds of verification sampling, protection of human health and the environment has been achieved. 

3. Site 15 

Alternative 2 will provide protection of human health and the environment by restricting access to contaminated 

site soil. Fencing/warning signs and access restrictions will provide additional long-term protection by limiting 

access to the area. Alternative 2 will also reduce the risks posed by future use of site soil. Soil contaminant 

concentrations should eventually decrease to acceptable levels (RDCSCC), reducing the long-term risk posed 
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by future use of site soil. Implementing access restrictions and establishing long-term monitoring and five-year 

reviews will provide interim protection by prohibiting use of the site until soil cleanup criteria are achieved. 

Use of engineering controls to minimize generation of fugitive dusts and vapors and proper use of PPE by site 

workers will effectively minimize short-term risks to the local community and workers posed by implementation 

of this alternative. 

The Navy has prepared a RD for LUCs containing the LUC implementation actions that has been submitted to 

the EPA for review and concurrence. The Navy is responsible for implementing, maintaining, inspecting, 

reporting on, and enforcing the LUCs described in this ROD in accordance with the approved RD for LUCs. 

Although the Navy retains ultimate responsibility for the performance of these obligations, the Navy may 

arrange, by contract or otherwise, for another party(ies) to carry them out. Should any LUC remedy fail, the 

Navy will ensure that appropriate actions are taken to reestablish the remedy's protectiveness and may 

initiate legal action to either compel action by a third party(ies) and/or to recover the Navy's costs for 

remedying any discovered LUC violation(s). 

4. Site 17 

Alternative 2 will provide overall protection of human health and the environment by preventing direct exposure 

to contaminated groundwater, and instituting restrictions on use of site groundwater. 

Groundwater contaminant concentrations should eventually decrease to acceptable levels (GWQS or MCLs), 

reducing the long-term risk posed by future use of site groundwater. Implementing access restrictions and 

establishing a groundwater CEA at the site will provide interim protection by prohibiting use of the aquifer until 

GWQS or MCLs are achieved. 

The long-term periodic monitoring program will allow the Navy to monitor the quality of groundwater leaving the 

site, assess potential impacts to downgradient receptors and determine whether additional remedial actions 

are necessary. 

Use of engineering controls to minimize generation of fugitive dusts and vapors and proper use of PPE by site 

workers sampling groundwater will effectively minimize short-term risks to the local community and workers 

posed by implementation of this alternative. 

UDOCUMENTS/NAVY/2128/18596 11-96 CT0029 



The Navy has prepared a RD for LUCs containing the LUC implementation actions that has been submitted 

to the EPA for review and concurrence. The Navy is responsible for implementing, maintaining, inspecting, 

reporting on, and enforcing the LUCs described in this ROD in accordance with the approved RD for 

LUCs. Although the Navy retains ultimate responsibility for the performance of these obligations, the 

Navy may arrange, by contract or otherwise, for another party(ies) to carry them out. Should any LUC 

remedy fail, the Navy will ensure that appropriate actions are taken to reestablish the remedy's 

protectiveness and may initiate legal action to either compel action by a third party(ies) and/or to recover 

the Navy's costs for remedying any discovered LUC violation(s). 

B. Compliance With and Attainment of ARARs 

The selected remedy for OU 9 will comply with all ARARs; chemical-specific, location-specific, and action 

specific identified in Tables 33 through 38. The potential effects of the proposed actions on wetlands, 

floodplains, water bodies, and other sensitive receptors will be identified, and all necessary measures will be 

taken to comply with the Federal and State chemical, action, and location specific ARARs identified in Tables 

33 through 38. The remedial action alternatives described in Section VIII were evaluated in Section IX 

using the nine evaluation criteria established by the NCP. 

The following discussion provides a synopsis of the ARARs and issues To Be Considered (TBCs) for OU 

9 remedies. 

1. Chemical-Specific ARARs 

The Federal and state chemical-specific ARARs are MCLs and GWQS; listed in Tables 33 and 34, 

respectively. 

a. Site 6 

Alternative 2 would eventually comply with MCLs and GWQS and would be in compliance with ARARs 

because temporary exemption (CEA) from these requirements will be obtained until the GWQS or MCLs are 

achieved. 

b. Site 12 

With the removal of contaminated material in 1999 and the verification of contamination removal through 

three rounds of verification sampling, compliance with Federal and state chemical-specific ARARs and TBCs 

has been achieved. 

c. Site 15 

Because Alternative 2 does not include active treatment of soils, the soil at Site 15 will initially not meet the 

RDCSCC. However, contaminants in the soils should gradually reduce naturally to cleanup criteria. 
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REQUIREMENT STATUS 

Safe Drinking Water Act Applicable 

(SDWA) - Maximum 

Contaminant Levels (MCLs) (40 

CFR 141.11-141.16) 

UDOCUMENTS/NAVY/2128/18596 

TABLE 33 
FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs 

OU 9 RECORD OF DECISION 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

REQUIREMENT SYNOPSIS 

MCLs have been promulgated for a number of common organic and inorganic 

contaminants to regulate the concentration of contaminants in public drinking 

water supply systems. MCLs may be relevant and appropriate for groundwater 

because the aquifer beneath the site is a potential drinking water supply. 

11-98 

CONSIDERATION IN THE ROD 

MCLs may be used to establish clean-up levels 

for the portion of the aquifer undertying the OU 9 

sites. MCLs can be used to derive potential soil 

clean-up levels. 
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REQUIREMENT 

New Jersey Ground Water 

Quality Standards (GWQS) 

(N.JAC. 7:9-6) 

New Jersey Safe Drinking Water 

Act (N.J.A.C. 7:10) 

New Jersey Soil Cleanup 

Criteria 
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STATUS 

Applicable 

Applicable 

TBC 

TABLE 34 
STATE CHEMICAL-SPECIFIC ARARs AND TBCs 

OU 9 RECORD OF DECISION 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

REQUIREMENT SYNOPSIS CONSIDERATION IN THE ROD 

This regulation establishes the rules to protect ambient groundwater Because contaminated groundwater is present undemeath OU 

quality through establishing groundwater protection and clean-up 9 sites in excess of GWQS, these regulations were considered 

standards and setting numerical criteria limits for discharges to in determining groundwater action levels. Application for a CEA 

groundwater. The GWQS are the maximum allowable pollutant will be required during the term of proposed remediation. The 

concentrations in groundwater that are protective of human health. CEA procedure ensures that designated groundwater uses at 

This regulation also prohibits the discharges to groundwater that remediation sites are suspended for the term of the CEA. 

subsequently discharges to surface water that do not comply with 

the Surface Water Quality Standards (SWQS). 

These regulations were promulgated to assure the provision of safe 

drinking water to consumers in public community water systems. 

MCLs have been established to regulate the concentration of 

organic and metal contaminants in water supplies. 

MCLs may be relevant and appropriate for groundwater because 

the aquifer beneath the site is a potential drinking water supply. 

These are non-promulgated soil clean-up criteria for residential 

direct contact, non-residential direct contact, and impact to 

groundwater (through leaching). 

11-99 

MCLs were used to establish clean-up levels for groundwater 

underlying the OU 9 sites. MCLs can be used to derive 

potential soil clean-up levels. 

These criteria were considered in the development of soil 

clean-up goals. 
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REQUIREMENT 

Endangered Species Act of 1973 (16 USC 

1531 et seq.); (50 CFR Part 200) 
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TABLE 35 
FEDERAL LOCATION-SPECIFIC ARARs AND TBCs 

OU 9 RECORD OF DECISION 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE ROD 

Potentially Applicable, if Actions shall be taken to conserve endangered or The RI determined that there were sensitive habitats at 

present threatened species or to protect critical habitats. NWS Earle, including an endangered plant and animal 

Consultation with the Department of the Interior is habitat. 

required. 
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REQUIREMENT 

New Jersey Freshwater Wetlands 

Protection Act Rules 

(N.JAC.7:7A) 
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TABLE 36 
STATE LOCATION-SPECIFIC ARARs AND TBCs 

OU 9 RECORD OF DECISION 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE ROD 

Applicable Regulate activities that result in the disturbance in Remedial altematives have been developed to 

and around freshwater wetland areas including avoid activities that would be detrimental to the 

removing or dredging wetland soils, disturbing the wetlands located at and adjacent to OU 9 sites. 

water level or water table, driving piles, placing 

obstructions, destroying plant life, and discharging 

dredged or fill materials into open water. 
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REQUIREMENT 

Resource Conservation and Recovery 

Act (RCRA) - Hazardous Waste 

Generator and Transporter 

Requirements (40 CFR parts 262 and 

263) 
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TABLE 37 
FEDERAL ACTION-SPECIFIC ARARs AND TBCs 

OU 9 RECORD OF DECISION 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE ROD 

Potentially These regulations establish the responsibilities of generators Activities performed in connection with off-site transport of 

Applicable and transporters of hazardous waste in the handling, hazardous wastes will comply with the requirements of these 

transportation, and management of waste. The regulations regulations. 

specify the packaging, labeling, recordkeeping, and manifest 

requirements. 
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REQUIREMENT 

New Jersey Labeling, Records, and 

Transportation Requirements 

(N.JAC.7:26-7) 
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TABLE 38 
STATE ACTION-SPECIFIC ARARs AND TBCs 

OU 9 RECORD OF DECISION 
NAVAL WEAPON STATION EARLE, COLTS NECK, NEW JERSEY 

STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE ROD 

Potentially Applicable These regulations establish the responsibilities of Activities performed in connection with off-site 

generators and transporters of hazardous waste in transport of hazardous wastes will comply with the 

the handling, transportation, and management of requirements of these regulations. 

waste. The regulations specify the packaging, 

labeling, record keeping and manifest 

requirements. 
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b. Site 17 

Implementation of Alternative 2 does not include active treatment of groundwater. Initially the groundwater 

beneath Site 17 will not meet MCLs or GWQS. However, the long-term monitoring associated with 

Alternative 2 will provide information that can be used to determine that the groundwater contaminants are 

being reduced and migration of contaminants to downgradient receptors is not occurring. In addition, 

Alternative 2 includes a provision to seek a temporary exemption (CEA) from these requirements until the 

GWQS or MCLs are achieved through active treatment or natural attenuation. The CEA will be established 

to provide the state official notice that the constituent standards will not be met for a duration anticipated not 

to exceed 10 years and to ensure that consumption of untreated groundwater is prohibited. 

2. Location-Specific ARARs 

Federal and state location-specific ARARs are listed in Tables 35 and 36, respectively. 

a. Site 6 

Currently the groundwater contamination associated with Site 6 is not affecting the wetlands, floodplains, 

water bodies, and other sensitive receptors. Implementation of Alternative 2 is not expected to disturb 

wetlands, floodplains, water bodies, or other sensitive receptors. Implementation of this alternative will 

ensure that potential receptors are protected from the groundwater contamination associated with Site 6. 

During the preparation of the implementation plan for Alternative 2, all necessary measures will be taken to 

comply with the location-specific Federal and state ARARs. It is expected that Alternative 2 will easily comply 

with these ARARs. 

b. Site 12 

With the removal of contaminated material in 1999 and the verification of contamination removal through 

three rounds of verification sampling, compliance with Federal and state location-specific ARARs and TSCs 

has been achieved. 

c. Site 15 

Currently the soil contamination associated with Site 15 is not affecting the wetlands, floodplains, water 

bodies, and other sensitive receptors. The implementation of Alternative 2 is not expected to disturb 

wetlands, floodplains, water bodies or other sensitive receptors. Implementation of this alternative will ensure 
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that potential receptors are protected from the contamination associated with Site 15. During the preparation 

of the implementation plan for Altemative 2, all necessary measures will be taken to comply with the location­

specific Federal and state ARARs identified. It is expected that Alternative 2 will easily comply with these 

ARARs. 

d. Site 17 

Currently the groundwater contamination associated with Site 17 is not affecting the wetlands, floodplains, 

water bodies and other sensitive receptors. Implementation of Alternative 2 is not expected to disturb 

wetlands, floodplains, water bodies, or other sensitive receptors. Implementation of this alternative will 

ensure that potential receptors are protected from the groundwater contamination associated with Site 17. 

During the preparation of the implementation plan for Alternative 2, all necessary measures will be taken to 

comply with the location-specific Federal and state ARARs. It is expected that Alternative 2 will easily comply 

with these ARARs. 

3. Action-Specific ARARs 

Federal and state action-specific ARARs are listed in Tables 37 and 38, respectively. 

a. Site 6 

The long-term monitoring plan proposed under Alternative 2 will comply with Federal, state, and municipal 

regulations regarding the transportation, storage, and disposal/treatment of generated waste (liquid and 

solid). Because this alternative does not include active treatments of the contaminated groundwater, it is 

anticipated that generated waste will include purge water and PPE from groundwater sampling. 

b. Site 12 

With the removal of contaminated material in 1999 and the verification of contamination removal through 

three rounds of verification sampling, compliance with Federal and state action-specific ARARs and TBCs 

has been achieved. 

c. Site 15 

The long-term monitoring plan proposed under Alternative 2 will comply with Federal, state, and municipal 

regulations regarding the transportation, storage, and disposal/treat of generated waste (liquid and solid). 
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Because this alternative does not include active treatments of the contaminated soils, it is anticipated that 

generated waste will include soil cuttings, decontamination waters, and PPE. 

d. Site 17 

The long-term monitoring plan proposed under Alternative 2 will comply with Federal, state, and municipal 

regulations regarding the transportation, storage, and disposal/treatment of generated waste (liquid and 

solid). Because this alternative does not include active treatment of the contaminated groundwater, it is 

anticipated that generated waste will include purge water and PPE from groundwater sampling. 

4. TBC Standards 

State soil cleanup criteria were considered during the development of remedial Alternative 2 for Site 15. 

C. Cost-Effectiveness 

The Navy and EPA have determined that the selected remedy for au 9 is cost effective. The estimated 

costs for the selected remedy for OU 9 are summarized below. 

1. Site 6 

Capital costs associated with Alternative 2 of $44,360 have been included in the first-year O&M cost to 

include installation of fencing and implementing land use controls. The average annual O&M cost for 

long-term monitoring is $11,000 and five-year reviews are $15,500 per event. Over a 30-year period, the 

net present-worth cost is $214,280 (at a seven percent discount rate). 

2. Site 12 

There are no expected costs associated with the NFA alternative. 

3. Site 15 

Capital costs associated with Alternative 2 of $19,490 have been included in the first-year O&M cost. The 

average annual O&M cost for long-term monitoring is $0, and five-year reviews (including sampling costs) 
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are $14,500 per event. Over a 30-year period, the net present-worth cost is $50,760 (at a seven percent 

discount rate). 

4. Site 17 

Capital costs associated with Alternative 2 of $44,360 have been included in the first-year O&M cost to 

include installation of fencing and implementing land use controls. The average annual O&M cost for 

long-term monitoring is $11,000 and five-year reviews are $15,500 per event. Over a 30-year period, the 

net present-worth cost is $214,280 (at a seven percent discount rate). 

D. Utilization of Permanent Solutions and Alternative Treatment Technologies to the 

Maximum Extent Practicable 

The Navy and EPA have determined that the selected remedy represents the maximum extent to which 

permanent solutions and treatment technologies can be utilized in a cost-effective manner at Sites 6, 15, 

and 17. 

As a result of the 1999 remedial action conducted at Site 12, permanent solutions and alternative 

treatment technologies are no longer needed. The Navy and EPA have determined that NFA represents 

the most appropriate and cost-effective action for Site 12. 

E. Preference for Treatment as a Principal Element 

The Navy and EPA have determined that the selected remedy represents the maximum extent to which 

permanent solutions and treatment technologies can be utilized in a cost-effective manner at Sites 6, 15, 

and 17. 

As a result of the 1999 remedial action conducted at Site 12, treatment is no longer needed. The Navy 

and EPA have determined that NFA represents the most appropriate and cost effective action for Site 12. 

XII. DOCUMENTATION OF SIGNIFICANT CHANGES 

No significant changes from the PRAP for OU 9 appear in this ROD. 
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RECORD OF DECISION 

NAVAL WEAPONS STATION EARLE 

OPERABLE UNIT 7 

PART III - RESPONSIVENESS SUMMARY 

The purpose of this Responsiveness Summary is to review public response to the PRAP for au 9. It also 

documents the consideration of comments during the decision-making process and provides answers to any 

comments raised during the public comment period. 

The Responsiveness Summary for au 9 is divided into the following sections: 

• Overview - This section briefly describes the remedial alternative recommended in the 

PRAP and any impacts on the PRAP due to public comment. 

• Background on Community Involvement - This section describes community relations 

activities conducted with respect to the area of concern. 

• Summary of Major Questions and Comments - This section summarizes verbal and 

written comments received during the public meeting and the public comment period. 

I. OVERVIEW 

This Responsiveness Summary addresses public response to the PRAP for au 9. The PRAP and other 

supporting information are maintained for public review in the Administrative Record file for NWS Earle, 

which is maintained at the Monmouth County Library-Eastern Branch, Route 35, ShreWSbury, New Jersey. 

II. BACKGROUND ON COMMUNITY INVOLVEMENT 

This section provides a brief history of community participation in the investigation and interim remedial 

planning activities conducted for au 9. Throughout the investigation period, EPA and NJDEP reviewed work 

plans and reports and provided comments and recommendations that were incorporated into appropriate 

documents. A Technical Review Committee (TRC), consisting of representatives from the Navy, EPA, the 

NJDEP, the Monmouth County Health Department, and other agencies and local groups surrounding NWS 

Earle, was formed. The TRC later was transformed into the RAB to include community members, as well as 

the original officials from the TRC. The RAB has been holding periodic meetings to maintain open lines of 

communication with the community and to inform all parties of current activities. 
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On September 29 and 30, 2004 and on October 1, 2004, a newspaper notification inviting public comment on 

the PRAP appeared in the Asbury Park Press. The public notice summarized the PRAP and the preferred 

alternative. The announcement also identified the time and location of the public meeting and specified a 

public comment period as well as the address to which written comments could be sent. Public comments 

were accepted from October 1, 2004 to October 30, 2004. The newspaper notification identified the 

Monmouth County Library - Eastern Branch, Route 35, Shrewsbury, New Jersey as the location of the 

Administrative Record. 

The public meeting was held on October 5, 2004 at 7:00 PM at the Colts Neck Library Meeting Room, One 

Winthrop Drive, Colts Neck, New Jersey. At this meeting, representatives from the Navy, U.S. EPA and 

NJDEP were available to answer questions concerning OU 9 and the preferred alternative. The attendance 

list from the October 5, 2004 public meeting is included in Appendix B. 

III. SUMMARY OF MAJOR QUESTIONS AND COMMENTS 

A. Written Comments 

During the public comment period from October 1, 2004 to October 30, 2004, no written comments were 

received from the public pertaining to OU 9. No new comments were received from NJDEP or EPA. 

B. Public Meeting Comments 

Questions or comments concerning OU 9 received from the public during the October 5, 2004 public meeting 

are presented with the government responsiveness summary in Appendix C. 
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APPENDIX A 

NJDEP CONCURRENCE LETTER 



/ 

~tnte of ~ efu JJerse~ 
Richard 1. Codey 
Acting Governor 

Department of Environmental Protection Bradley M. Campbell 
Commissioner 

Ms. Michele DiGeambeardino 
Remedial Project Manager 
Naval Facilities Engineering Command 
10 Industrial Highway 
Code 1821, Mail Stop 82 
Lester, PA 19113-2090 

Dear Ms. DiGeambeardino: 

October 13,2005 

Re: Draft Record of Decision (ROD) for Operable Unit #9 
Sites 6, 12, 15 and 17 
Naval Weapons Station Earle 
Colts Neck Twp., Monmouth Co. 

The New Jersey Department of Environmental Protection (NJDEP) has reviewed the draft Record 
of Decision (ROD), prepared by Tetra Tech NUS, Inc. on behalf of Naval Weapons Earle for 
Operable Unit #9 (Sites 6, 12, 15 and 17) dated January 2005. The ROD has chosen the following 
remedial alternatives for each corresponding site. 

Site 6 - Natural attenuation, in addition to a Classification Exception Area (CEA) for ground water 
exceedances, long-tenn periodic ground water monitoring will be implemented as well as a 5 year 
review of site risks and conditions. The majority of the landfill is covered with buildings and 
pavement. The Navy will be responsible for maintaining the cap and side slopes as part of the Base 
Master Plan. Current fencing at the site will be evaluated to see if it could be used in lieu of new 
fencing for this remedial alternative. 

Site 12 - In December 1999, the Navy excavated approximately 260 tons of contaminated soil from 
this site. Post excavation samples demonstrated all contaminant levels are below regulatory 
concern. No ground water contamination was found at this site, therefore, "No Further Action" for 
this site is warranted. 

Site 15..>.. The remedial alternative chosen is fencing, institutional controls and 5-year review. As 
part of the 5-year review, surface and subsurface soil samples will be collected. Analytical data 
from this sampling will be assessed to determine if human .or ecological receptors are at risk. 
During several inspections and the remedial investigation, the area where the sludge was dumped 
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was not apparent; therefore, a cap was not placed on the site. All maintenance activities associated 
with this site must be included as part of the Base Master Plan. 

Site 17 - The remedial alternative chosen for this site will be natural attenuation, in addition to a 
Classification Exception Area (CEA) for ground water exceedances. The landfill cap consists of 
seeding, soil cover, buildings and pavement. The Navy will maintain the cap and the vegetated 
side slopes as part of the Base Master Plan. Long-term periodic ground water monitoring will be 
implemented as well as a 5-year review of site risks and conditions. Current fencing at the site was 
installed in 1999 and appears to be suffici9en~. The fending will be evaluated as part of the 5-year 
review. 

The NJDEP concurs with the chosen remedial alternatives for Sites 6,12,15 and 17. If you have 
any questions, pleaSe do not hesitate to call Mr. Robert Marcolina, of my staff at (609)-633-7237. 

c: IeSS;sa H lilia, f!Plt I 
Larry Burg, NWS Earle 

1. Se bo , Assistant Commissioner 
emediation & Waste Management 

Lester Jargowsky, Monmouth Co. Health Dept. 
Bob Marcolina, BCM 
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TERMS USED IN THE RECORD OF DECISION 

Applicable or Relevant and Appropriate Requirements (ARARs): The federal and state 

requirements that a selected remedy must attain. These requirements may vary among sites and 
remedial activities. 

Administrative Record: An official compilation of site-related documents, data, reports, and 

other information that are considered important to the status of and decisions made relative to a 

Superfund site. The public has access to this material. 

Central Tendency Exposure (CTE): Human health risk assessment calculation approach using 

average, 50th percentile, receptor risk behavior patterns to estimate a realistic expectation of 
receptor risk. 

Chemical of Potential Concern (COPC): A contaminant found in site-specific media, deemed 

by the human health assessment estimation calculation rules to be a compound potentially 

contributing to human health risk. Chemicals are selected to represent site contamination. 

Carcinogenic: A type of risk resulting from exposure to chemicals that may cause cancer in one 

or more organs. 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA): A 

federal law passed in 1980 and modified in 1986 by the Superfund Amendments and 

Reauthorization Act (SARA). The Act created a trust fund, known as Superfund, to investigate 

and clean up abandoned or uncontrolled hazardous substance facilities. 

Ecological Toxicity Threshold (ET) - A set of ecological risk assessment values, such as primary 

federal ambient water quality criteria (AWQCs) or USEPA Tier II values, used to screen 
concentrations of compounds found in site-related media such as surface water, sediments and 

surface soil for potential for ecological impacts. 

Explosive safety quantity distance (ESQD): A restrictive design and land use criterion in the 

Facility Master Plan for military explosives safe handling and operational controls. An ESQD arc is 

drawn around each facility storing or containing explosives to ensure personnel and facilities 

maintain sufficient separation from potential explosive hazards. Land use within the ESQD arc is 

typically limited to transient activities only (e.g., transit or entry for ordnance inspection and 

maintenance activities). 

Feasibility Study (FS): Report identifying and evaluating alternatives for addressing the 

contamination present at a site or group of sites. 

Groundwater Quality Standards (GWQS): New Jersey promulgated groundwater quality 

requirements, N.JAC. 7:9-6. 
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Hazard Index (HI): The sum of chemical-specific Hazard Quotients. A Hazard Index of greater 

than 1 is associated with an increased level of concern about adverse non-cancer health effects. 

Hazard Quotient (HQ): A comparison of the level of exposure to a substance in contact with the 

body per unit time to a chemical-specific Reference Dose to evaluate potential non-cancer health 
effects. Exceedence of a Hazard Quotient of 1 is associated with an increased level of concern 
about adverse non-cancer health effects. 

IEUBK lead Model: This model is used for hypothetical children a to 7 years to predict potential 

blood lead levels. 

Initial Assessment Study (lAS): Preliminary investigation usually consisting of review of 

available data and information of a site, interviews, and a non-sampling site visit to observe areas 
of potential waste disposal and migration pathways. 

Maximum Contaminant level (MCl): EPA-published (promulgated as law) maximum 

concentration level for compounds found in water in a public water supply system. 

Noncarcinogenic: A type of risk resulting from the exposure to chemicals that may cause 

systemic human health effects. 

National Contingency Plan (NCP): The National Contingency Plan is the basis for the 

nationwide environmental restoration program known as Superfund and is administered by EPA 
under the direction of the U.S. Congress. 

National Priorities list (NPl): EPA's list of the nation's top priority hazardous substance 

disposal facilities that may be eligible to receive federal money for response under CERCLA. 

Polynuclear aromatic hydrocarbons (PAHs): A class of semi volatile hydrocarbon compounds 

characterized by the presence of carbon ring structures in their construction. 

Polychlorinated Biphenyls (PCBs): Class of chlorinated aromatic compounds (formerly used 

as cooling fluids in electrical devices) which are strongly adsorbed on solid particles. 

Record of Decision (ROD): A legal document that describes the remedy selected for a 

Superfund facility, why the remedial actions were chosen and others not, how much they are 

expected to cost, and how the public responded. 

Reference Dose (RfD): An estimate with an uncertainty spanning an order of magnitude or 

greater of a daily exposure level for the human population, including sensitive subpopulations, that 

is likely to be without an appreciable risk of deleterious effects during a portion of a lifetime. 

Remedial Action Objective (RAO): An objective selected in the FS, against which all potential 

remedial actions are judged. 
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Remedial Investigation (RI): Study that determines the nature and extent of contamination at a 

site. 

Reasonable Maximum Exposure (RME): The highest exposure that is reasonably expected to 

occur at a site. The RME estimates include both "high end" exposure factors (> 90th percentile) 

with average factors to develop an RME estimate of cancer risks and non-cancer His. 

Site Inspection (SI): Sampling investigation with the goal of identifying potential sources of 

contamination, types of contaminants, and potential migration of contaminants. The SI is 

conducted prior to the RI. 

Semivolatile Organic Compounds (SVOCs): Organic chemicals [e.g., phthalates or 

polynuclear aromatic hydrocarbons (PAHs)] that do not readily evaporate under atmospheric 

conditions. 

Target Compound LisVTarget Analyte List (TCLIT AL): List of routine organic compounds 

(TCl) or metals (TAL) included in the EPA Contract laboratory Program. 

Total Petroleum Hydrocarbons (TPH): Analysis to measure petroleum-related compounds in 

total, rather than as individual chemicals 

Volatile Organic Compounds (VOCs): Organic liquids [e.g., vinyl chloride or trichloroethylene 

(TCE)] that readily evaporate under atmospheric conditions. 
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APPENDIX D 

RESPONSE TO QUESTIONS AND COMMENTS RECEIVED DURING THE 

PUBLIC MEETING HELD ON OCTOBER 5, 2004 



RESPONSIVENESS SUMMARY 

OU 9 ROD (Sites 6,12,15 and 17) 

NAVAL WEAPONS STATION EARLE 

COLTS NECK, NEW JERSEY 

(October 5, 2004 Public Meeting) 

Reply to Comments on the OU 9 PRAP 

1. A RAB Member asked if Site 6 is in an active area. Is the building being used? 

Mr. Turner replied that the Navy uses the building next to Site 6 for physical fitness training. The adjacent 

roads are used for transit to the active Navy piers, and there are maintenance activities. The whole 

Waterfront area is packed with maintenance work, administration work and all kinds of Navy needs. 

2. A RAB Member asked about the process of comments and response on the PRAP. 

Mr. Turner mentioned that future events would include preparation of a Record of Decision (ROD) for 

Operable Unit 9 (sites 6, 12, 15 and 17) with a Responsiveness Summary section that will be based on 

public comments from this meeting and any comments received during the remainder of the public 

comment period that ends October 30, 2004. 

4. A member of the public asked about availability of documents pertaining to the geology at the 

subject Navy sites and how they can be viewed? 

Ms. DiGeambeardino explained that the document is called the Remedial Investigation Report for 

Naval Weapons Station Earle (July 1996) (also see Remedial Investigation Addendum Report, 

January 1998). These documents are part of the Administrative Record maintained at the County 

Library in Shrewsbury. Mr. Turner suggested speaking with Mary Jane Kehoe at the library to ask 

for the "Administrative Record for Naval Weapons Station Earle." 

5. Ms. DiGeambeardino asked if there were any more questions. 

There were none. 
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