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1.0 INTRODUCTION 

Tetra Tech EC, Inc. (TtEC) has prepared this Engineering Evaluation/Cost Analysis (EE/CA) for 
the United States Department of the Navy (Navy), Naval Facilities Engineering Command 
(NAVFAC), Mid-Atlantic under a Removal Action Contract (RAC), N62470-13-D-8007, 
Contract Task Order (CTO) WE11.  This EE/CA is developed to evaluate and recommend a non-
time critical removal action to address a source of contamination within Site 1 at former Naval Air 
Warfare Center (NAWC) Trenton, located in Ewing Township, New Jersey (the Site).  A Site 
Location Map is included as Figure 1.  The EE/CA has been prepared based on the Statement of 
Work (SOW) prepared by the Navy dated June 5, 2013.   

1.1 Facility Location and Layout 

The former NAWC facility is located 5 miles northwest of Trenton, New Jersey in Ewing 
Township, Mercer County (Figure 1). The facility, when owned and operated by the Navy, 
consisted of approximately 67 acres. NAWC Trenton can be found on the United States Geological 
Survey (USGS) Pennington and Trenton West 7.5-minute topographic maps. As shown on Figure 
1, the Mercer County Airport borders most of the northern and western portions of the former 
NAWC Trenton property. An active rail line owned by CSX Transportation, Inc. divides the 
former facility and separates Parcel C to the east (former Buildings 1 and 2) from Parcels A, B and 
D, on the west side of the facility.  Site 1 is located within Parcel B. Parkway Avenue abuts the 
southern boundary of the NAWC Trenton property. Across Parkway Avenue and east of the 
railroad is a parcel where General Motors Corporation (GMC)-Delphi Interior formerly operated 
a manufacturing facility. East of the former GMC site is Gold Run stream and two ponds which 
drain southwesterly to the Delaware River. South of Parkway Avenue and west of the railroad 
tracks are several small commercial facilities. Residential and light-industrial areas are located 
further south and southwest of the NAWC Trenton facility. 

1.2  Facility History 

NAWC Trenton was commissioned in 1951 as the Naval Air Turbine Test Station. NAWC Trenton 
was primarily used as a testing facility for military aircraft engine performance under simulated 
high and low altitude conditions. Three large buildings (see Figure 2) formerly comprised the 
experimental engine laboratory: the Blower Wing (Building 40), the Test Wing (Building 41), and 
the Exhauster Wing (Building 42). By the mid-1980s, construction of cruise missile-related engine 
test equipment became a priority at the site. An on-site industrial wastewater treatment plant, an 
automotive workshop, a machine shop, a woodworking shop, fuel and lubrication laboratories, a 
general chemistry laboratory, and various engineering and administrative offices were also located 
at the facility. Industrial wastewaters from former site operations were diverted through a central 
piping system to a 52- feet deep gravity sump, located between Buildings 41 and 42, known as the 
Barometric Well (Figure 2). The Navy decommissioned the Barometric Well in May 1998, at 
which time the concrete well vault was filled with gravel and capped with concrete, and the related 
piping was cut and sealed. Operational closure of NAWC Trenton occurred on December 15, 1998 
under the Base Realignment and Closure (BRAC) Act of 1993. Several large buildings currently 
remain in place; however, they were decommissioned and cleaned as necessary by the Navy as 
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part of the 1998 closure activities and there are no active utility hookups, except for those for the 
pump and treat system, between the various buildings that remain at the site. Former macadam 
paved areas and driveways remain. Overgrown bushes and grasses are present in those areas that 
were formerly grass-covered. The building housing the groundwater treatment plant (GWTP) 
equipment was added in 1995. 
 
Environmental investigations have been conducted by the Navy at NAWC Trenton since the mid-
1980s. In 1986, Rogers, Golden, and Halpern (RGH) completed a preliminary investigation that 
identified seven areas (Sites 1 through 7) of potential concern and recommended further 
investigation (RGH, 1986). Site 1, which is the focus this EE/CA, is located in the southwest corner 
of the NAWC Trenton facility between Buildings 40 and 41 (the Blower Wing and Test Wing, 
respectively) and the West-end Drainage Ditch, hereafter also referred to as the West Ditch or 
West Ditch Area (Figure 2). From 1951 to 1957, liquid solvents and heat exchange fluids were 
used for various operations conducted in a rectangular-shaped area between Buildings 40 and 41, 
known as the Brine Handling Area and subsequently, drained into the West-end Drainage Ditch. 
The Brine Handling Area measures approximately 150 feet by 300 feet and is a flat, vegetated 
covered area. The West Ditch was a rectangular open swale approximately 25 feet wide and 400 
feet long that collects surface water runoff from various portions of the facility including the Brine 
Handling Area. In 1970, the Navy installed a corrugated metal storm sewer pipe and overlying 
backfill within a major portion of the open swale. Groundwater and soil sampling was conducted 
at nine sites during the initial site inspection (SI) and the remedial investigation (RI) of Site 1 (IT 
Corporation, 1994). The SI added two sites (barometric well and sludge drying beds) to raise the 
total number of Sites to nine.  
 
Based on the RI, it was determined that soil located within Site 1 exceeded New Jersey Department 
of Environmental Protection (NJDEP) soil cleanup criteria for select volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), and inorganic compounds. Sampling results 
also indicated that groundwater beneath the site was contaminated from the various soil 
contaminants. In 1998, the Navy elected to excavate the most contaminated soil for Site 1, 
specifically between Buildings 40 and 41, and towards Building 48 and the nearby Barometric 
well, Site 8, from the existing ground surface to the top of bedrock or groundwater (approximately 
6 to 8 feet below grade). Following backfilling and grading the area was seeded. 
 
A Reuse Plan for NAWC Trenton was approved on July 15, 1996 and property ownership was 
transferred by parcel between 1997 and 2001. The Navy has easements in place with each of the 
deeds to allow for access to the site, including a number of capped impacted soil areas, 
groundwater monitoring and extraction wells, outfalls, associated piping, and the on-site GWTP 
building. A chain-link fence borders the site on most sides; however, a portion of Parcel A is 
owned and contained within the active Trenton-Mercer Airport and the fence was removed there 
and replaced with a new fence along the new southern boundary of the Parcel A. The fence along 
the south and east side of the East campus (Parcel C) has been removed. Future land use at the site 
consists of light industrial or commercial activities of Parcels A, B, and D; and mixed 
commercial/residential use of Parcel C. As of 2014, no active development activities are occurring 
on Parcels A, B or D. As construction occurs, the parcel owners will abide by existing easements 
or negotiate changes with the Navy if any changes to the location of monitoring wells, extraction 
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wells or treatment system can be made while maintaining the effectiveness of the groundwater 
extraction and treatment system. 

1.3 Description of Site 

The west end drainage ditch is an area that was contaminated by trichloroethylene (TCE) releases 
to the land surface and transported via the storm sewer system (of storm sewer pipes and open 
ditches). TCE was used as a heat exchange fluid in air cooling systems at NAWC Trenton. The 
Navy has conducted numerous repairs and replacement of storm sewer pipe to mitigate infiltration 
of contaminated groundwater and transport off-site (Tetra Tech, 2011). A volume of 
approximately 15,500 cubic yards of soil was excavated (to bedrock-approximately 8 to 12 feet 
below land surface) in 1998 (Foster Wheeler, 2001).  
 
In 2012, a deteriorated section of pipe 130 feet long ending at manhole #140 was identified as 
failed. The failed pipe is a subset of a 300 foot section of pipe that drains north to south. The 
deteriorated pipe was confirmed by video inspection in 2012. TCE was detected in soil around and 
beneath the pipe at up to 10 mg/Kg in 2012 (Tetra Tech, 2013). The soil and the failed corrugated 
metal pipe (CMP) are immediately west of the area excavated by Foster Wheeler in 1998. The 
most contaminated soil was identified immediately above bedrock at a depth of 9 to 10 feet (Tetra 
Tech 2013). 

1.4 Report Organization 

A brief introduction and a discussion of general facility/site characteristics are presented in Section 
1.0. Section 2.0 of this report provides summaries of previous site investigation results and risk 
evaluations. Section 3.0 presents the identification of removal action objectives, applicable or 
relevant and appropriate requirements (ARARs), and technology screening. Removal action 
alternatives are identified and analyzed in Section 4.0, and a comparative analysis of these 
alternatives is presented in Section 5.0.  

2.0 SITE INVESTIGATION RESULTS AND EVALUATIONS 

Elevated VOC concentrations in the NAWC storm sewer system were first identified by the Navy 
during an RI conducted in the early 1990s (IT Corporation, 1994). That RI and subsequent 
investigations led to the discovery and delineation of a groundwater plume originating at NAWC 
Trenton that contained elevated concentrations of VOCs. The Navy is actively remediating this 
groundwater plume through the use of 12 extraction wells and a pump and treat groundwater 
remediation system. The effectiveness of the remediation is monitored and evaluated through the  
quarterly sampling and reporting of contaminant concentrations in active extraction wells and 8 
surface water locations, including Gold Run and the 4 storm sewer outfalls.  Annual sampling and 
reporting of contaminant concentrations in monitoring wells is conducted in accordance with the 
approved Sampling and Analysis plan for Long Term Monitoring (Watermark, 2011). 
 
The NJDEP, in its review of the Summary Report for the Winter (February) 2010 Quarterly 
Sampling Event (NJDEP, May 24, 2010) recognized that the Navy has taken various actions to 
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stop the continued discharge of contaminated groundwater to the storm sewers and to Gold Run, 
but commented that by allowing continued discharge, the Navy had failed to meet the applicable 
standards as required by New Jersey Administrative Code (N.J.A.C.) 7:26E-1.3(c), specifically, 
the Minimum Surface Water Remediation Standards identified in N.J.A.C. 7:26D-3. It was also in 
this letter (see Section 4.1) that the NJDEP required that subsequent to the submittal of an 
Remedial Action Report (RAR), the Navy must submit either a Remedial Action Selection Report 
(RASR) to identify the technology that would be used to remediate the infiltration problem, or a 
Remedial Action Work Plan for additional site investigation that would be used to acquire any 
additional data that would be needed to evaluate and select the best available technology.   This 
EE/CA is the functional equivalent of, and is being submitted to fulfil the requirements of, a RASR. 
 
The storm water infiltration issue and discharge to Gold Run is discussed in detail in the Remedial 
Action Report – Evaluation of Groundwater Infiltration to Gold Run Creek (Tetra Tech, 2010). 
The RAR report thoroughly summarized and evaluated the effectiveness of the Navy’s multiple 
efforts to date to identify, isolate, and eliminate the discharge of contaminated groundwater to the 
storm sewers and to Gold Run, most notably by replacing an approximately 160-foot long section 
of deteriorated CMP within the Outfall 1 storm sewer (also known as the West Ditch) between 
Manhole 140 and the former oil-water separator. The RAR also noted, however, that (as concluded 
by the NJDEP) none of the completed actions had sufficiently mitigated the infiltration problem. 
 
The RAR concluded that multiple lines of converging evidence indicated that by far, the bulk of 
the VOCs detected in the Navy drain line beneath Parkway Avenue were entering the storm water 
system through the infiltration of contaminated groundwater into the upper (northern) segment of 
the West Ditch CMP that had not been replaced, between Manhole 140 and the headwall of the 
storm sewer line. Although the available data are limited, the preliminary results from the current 
USGS investigation indicate that up to 1,200 micrograms per liter (µg/L) of VOCs (trichloroethene 
[TCE], cis-1,2-dichloroethene [1,2-DCE], and vinyl chloride [VC]) enters the CMP with the 
infiltrating groundwater through this upper stretch, although total concentrations of about 200 µg/L 
appear to be more typical. The invert elevation of the CMP along this stretch is not known, but the 
monitoring of MW-1S by the USGS (Section 4.2.1) indicates that the groundwater elevation within 
the overburden along this stretch may always be above the invert elevation, and is certainly above 
the invert elevation after periods of significant precipitation.  In summary, the failed section of 
CMP is often below the water table. 
 
Since the submittal of the RAR, additional quarterly monitoring data recently collected by the 
Navy in March 2011 (see Appendix A) has indicated that additional VOCs may also be infiltrating 
the West Ditch (Outfall 1) sewer system in the approximately 30-foot long stretch of original pipe 
between the on-base former oil-water separator and the connection of the Outfall 1 sewer to the 
Navy drain line beneath Parkway Avenue.  This was confirmed by video inspection of the 30 foot 
section of pipe in 2011.  The absolute and relative changes in the site’s primary TCE, cis-1,2-DCE, 
and VC concentrations indicate that the water discharging from the former separator is chemically 
dissimilar to the water discharging into the Navy line. 
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3.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES AND 
TECHNOLOGY SCREENING 

This section provides an evaluation of ARARs, Removal Action Objectives, statutory limits, and 
discussions of applicable technologies for remediation of contaminated soil at the Site. 

3.1 Compliance with Applicable or Relevant and Appropriate Requirements 

ARARs are used to develop cleanup criteria for the Removal Action Objectives and to identify 
removal technologies. The term ARAR is defined in the National Oil and Hazardous Substances 
Contingency Plan (NCP) as follows: 
 

• Applicable requirements are generally defined as cleanup standards, standards of control, 
or other substantive environmental protection requirements promulgated under Federal or 
state environmental or facility siting laws that specifically address a hazardous substance, 
pollutant, contaminant, removal action, or location. Only those state standards that are 
identified by a state in a timely manner and that are more stringent than Federal 
requirements may be considered as applicable requirements. 

• Relevant and appropriate requirements are defined as cleanup standards, standards of 
control, and other substantive environmental protection requirements, criteria, or 
limitations promulgated under Federal or state environmental or facility siting laws that are 
not directly “applicable” to a hazardous substance, pollutant, contaminant, removal action, 
or location, but address situations sufficiently relevant to those encountered at the site that 
their use is appropriate. Only those state standards that are identified by a state in a timely 
manner and that are more stringent than Federal requirements may be considered as 
relevant and appropriate requirements. 

• Any promulgated standard, requirement, criterion, or limitation under a state 
environmental or facility-siting law that is more stringent than the associated Federal 
standard, requirement, criterion, or limitation. 

 
Based on the manner in which they are applied during a removal action, ARARs are classified 
into three categories. 
 

• Chemical-specific ARARs are developed to provide health or risk-based concentration 
limits. These limits are specific for an individual chemical or group of chemicals. Often, 
these ARARs are used to determine the extent of site remediation. Chemical-specific 
ARARs may be concentration-based cleanup goals or may provide the basis for calculating 
such levels. In cases where no chemical-specific ARAR exists, chemical advisories may 
be used to develop Removal Action Objectives. 

• Location-specific ARARs are considered in view of natural or man-made site features. 
These ARARs are intended to limit activities within designated areas. 

• Action-specific ARARs pertain to the implementation of a given remedy. These ARARs 
control or restrict hazardous substance- or pollutant-related activities. These controls are 
considered when specific removal activities are planned for a site. 
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In addition to ARARs, other regulations and guidance may be classified as guidance “To Be 
Considered” (TBC). TBCs are non-promulgated, non-enforceable guidelines or criteria that may 
be useful for developing removal actions or for determining what is protective of human health 
and/or the environment. TBCs are also identified in this section to aid in the evaluation of the 
removal action alternatives.  
 
Section 121(d)(4) of Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) identifies circumstances under which ARARs may be waived in the context of a 
CERCLA remedial action, including the instance where the selected remedial action is an interim 
remedy and the final remedial action will attain the ARAR upon its completion.  In addition, 
whereas compliance with ARARs is required unless waived when conducting a remedial action, 
for removal actions attainment of ARARs is only required “to the extent practicable considering 
the exigencies of the situation” (NCP Section 300.415[j]).  Because this is a removal action and 
not a final remedial action, the selected removal action for the site being addressed under this 
EE/CA will not necessarily comply with all identified ARARs, but rather will contribute to 
attainment of ARARs as part of the broader remedial action strategy for the Site.   The overarching 
remedial action objectives for the site are identified in Decision Document for Ground Water at 
the Naval Air Warfare Center, Aircraft Division, Trenton, New Jersey (US Navy, 2000).  

3.2 Removal Action Objectives 

It has been determined that impacted groundwater is currently entering into surface water bodies 
at the Site at levels exceeding the NJDEP surface water quality standards (SWQS).  It has also 
been determined that the groundwater is being impacted by soil with high levels of TCE.  The 
removal action is proposed in order to reduce the mass of contaminants that are present in the 
subsurface.  The Removal Action Objectives presented in this EE/CA are to address soils only.  
The continued operation and monitoring of the pump and treat system remains a component of the 
final remedy. 
 
The specific Removal Action Objectives for this EE/CA are as follows. 
 

• Reduce the amount of VOC-impacted soil that remains in the subsurface in order to prevent 
the discharge of groundwater with concentrations of VOCs above the SWQS to Parkway 
Avenue storm sewers and ultimately to Gold Run.   

 
As the removal action is being performed to provide contaminant mass removal only, it is not 
expected that NJDEP Soil Remediation Standards (SRS) will be met for the surrounding soils.  

3.3 Removal Action Schedule 

Field activities are tentatively scheduled to start in the summer of 2014 and are anticipated to be 
completed in 2 to 3 months. 
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3.4 Statutory Limits 

The NCP Code of Federal Regulations (CFR) Part 300.415 dictates statutory limits of $2 million 
and 6 months of CERCLA fund-financed removal actions, with statutory exemptions for 
emergencies and actions consistent with the removal action to be taken. This removal action will 
not be CERCLA fund-financed; the Department of Defense will finance it. As such, these limits 
do not apply to this action. However, cost-effectiveness is a recommended criterion for the 
evaluation of removal action alternatives. 

3.5 Technology Screening 

This section presents identification, screening, and evaluation of the potential technologies and 
process options that may be applicable to assemble remedial alternatives for the Site. Screening 
evaluations at this stage generally focus on effectiveness and implementability, with less emphasis 
on cost. Criteria for each element are presented below.  
 
Effectiveness:  Effectiveness is evaluated based on the following criteria: 
 

• Ability of the technology to address the estimated areas or volumes of contaminated 
medium. 

• Ability of the technology to meet the goals identified in the Removal Action Objectives. 
• Technical reliability (innovative versus well proven) with respect to contaminants and site 

conditions. 
• Potential impacts to human health and the environment during implementation. 

 
Implementability:  Implementability is evaluated based on the following criteria: 
 

• Overall technical feasibility at the site. 
• Availability of vendors, mobile units, storage, disposal services, etc. 
• Administrative feasibility. 

 
Cost:  Cost is evaluated based on the following criteria: 
 

• Capital costs. 
• Operation and maintenance (O&M) costs. 

 
The technology evaluation will address the relevant elements of each criteria. 

3.5.1 No Action  

Under a No Action alternative, no additional removal/remedial action, maintenance, or 
institutional controls are to be performed at the site. There would be no additional restrictions 
placed on site use. This is a walk-away alternative to provide baseline comparison with other 
alternatives.  Under this No Action alternative, the existing pump and treat system would remain 
in operation with no additional cost implications. 
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Effectiveness:  Under current conditions, access to the site is limited and most of the 
contamination is located in subsurface soils. Under current unrestricted access conditions, potential 
risks to trespassers may result from contact with contaminated surface soils. For unrestricted 
access, potential risks could occur.  As it has been determined that the Site is currently causing an 
exceedance of NJDEP Surface Water Criteria, no action would not be protective of receptors.   
 
No Action may not be protective of human health in the long term. In the event the soils are 
removed and used elsewhere, there is a potential for unrestricted access to contaminated soils that 
could adversely affect human health.  In addition, No Action would allow the continued presence 
of a potential source for the discharge of contamination to the surface water.  
 
Implementability:  No Action is technically and administratively feasible at the site. 
 
Cost: There are no additional costs for this technology. 
 
Conclusion:  No Action is implementable and costs are minimal, but would not be effective. The 
No Action technology will be retained as a baseline for comparison to other alternatives, as 
required by CERCLA. 

3.5.2 Soil Heating 

Electrical Resistance Heating (ERH) is an intensive in situ method that uses the flow of alternating 
current (AC) electricity to heat soil and groundwater and evaporate contaminants. Electric current 
is passed through a targeted soil volume between subsurface electrode elements. The resistance to 
electrical flow that exists in the soil causes the formation of heat; resulting in an increase in 
temperature until the boiling point of water at depth is reached. After reaching this temperature, 
further energy input causes a phase change, forming steam and removing volatile contaminants.  
 
ERH consists of constructing electrodes in the ground, applying (AC) electricity to the electrodes 
and heating the subsurface to temperatures that promote the evaporation of contaminants. 
Volatilized contaminants are captured by a subsurface vapor recovery system and conveyed to the 
surface along with recovered air and steam. Similar to soil vapor extraction (SVE), the air, steam 
and volatilized contaminants are then treated at the surface to separate water, air and the 
contaminants. Treatment of the various streams depends on local regulations and the amount of 
contaminant. 
 
Effectiveness:  ERH is typically most effective on VOCs. The chlorinated compounds 
trichloroethylene, and cis- or trans- 1,2-dichloroethylene are contaminants that are easily 
remediated with ERH.  ERH is adaptable to all soil types and sedimentary bedrock. ERH is also 
effective in both the vadose and saturated zones. Certain lithologies can limit traditional methods 
of remediation by preventing a reliable removal/destruction pathway for the contamination of 
concern. Because electricity can and does travel through any lithology that contains some water, 
ERH can be effective in any soil type. By forming buoyant steam bubbles during the heating 
process, ERH creates a carrier gas that transports the contamination of concern up and out of any 
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soil type. ERH is not capable of desiccating the subsurface. In order for the subsurface to conduct 
electricity, there must be water present in the subsurface. Conductivity will cease before the 
subsurface is desiccated.  Weaknesses of ERH include heat losses on small sites. Treatment 
volumes that have a large surface area but are thin with respect to depth will have significant heat 
losses which makes ERH less efficient.  In addition, underground utilities that are present would 
be affected by the heat present in the ground and this heat may cause failures in certain pipes.  
 
A TCH pilot test was done in close proximity to the area of this removal action.  One lesson learned 
was that the effectiveness TCH was hindered in an area of active groundwater extraction.  The 
continuous flow of groundwater through the heating zone slowed the heating process.  It is 
expected that a similar effect would be experienced with ERH. 
  
Implementability:  Installing and maintaining an ERH system would be implementable, but not 
without concerns. Specifically, the underground piping for the groundwater treatment system may 
be affected by the high heat that this method produces.  This method would also require the 
installation of an SVE system and the required maintenance.  This treatment would not repair or 
remove the CMP and could accelerate its failure.   
 
Cost:  The cost of ERH at the Site would be high. 
 
Conclusion:  ERH is retained for the development of removal action alternatives. It permanently 
removes the contamination from the site. 

3.5.3 Soil Excavation  

Excavation can be performed by various types of equipment such as front-end loaders, backhoes, 
etc. The type of equipment selected must take into consideration several factors such as the type 
of material to be removed, the load-bearing capacity of the ground surrounding the removal area, 
the depth and aerial extent of removal, the required rate of removal, the presence of any subsurface 
infrastructure, and the elevation of the groundwater table. Excavation is the technology of choice 
for the removal of well-consolidated material such as unsaturated soil to a depth of up to 30 feet. 
The logistics of excavation must take into account the available space for operating the equipment, 
loading and unloading of the excavated material, location of the site, etc. After excavation is 
completed, the location is filled and graded with clean fill material or treated soils, that meet the 
specification for clean fill. 
 
Effectiveness:  Excavation is a well-proven and effective method of removing contaminated 
material from a site. Monitoring is typically required to verify the effectiveness of the removal 
action. Excavation would not be expected to have significant short-term impacts on the community 
or environment. An increase in traffic volume and noise associated with dump trucks traveling 
facility roads and roads between the Site and the off Site treatment and/or disposal facility will be 
associated with excavation activities. Any dust that would be generated could be adequately 
controlled. Erosion and sedimentation controls would be required to control off-site migration of 
soil contaminants. Excavation would expose workers to contaminants during the implementation 
phase, although exposure would be minimized through the use of proper health and safety 
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procedures. Excavation would provide protection of human health and the environment at the site 
for the long term because contaminated material would be removed from the site. The excavated 
material would require further treatment and/or disposal.  
 
Implementability:  Excavation of contaminated soil at the Site would be implementable. Due to 
the shallow bedrock at the Site, it is possible to excavate soil down to the bedrock surface. 
Excavation equipment is readily available from multiple vendors. This technology is well proven 
and established in the construction and remediation industry. During excavation, site-specific 
health and safety procedures and Occupational Safety and Health Administration (OSHA) 
regulations would have to be complied with to ensure that the exposure of workers to contaminants 
is minimized. 
 
The groundwater pump and treat should continue to operate during excavation to maximize the 
depth of the unsaturated zone. Additionally, it is likely that the clean backfill would come into 
contact with contaminated groundwater and become contaminated due to equilibrium partitioning. 
 
Cost:  The cost of excavation at the Site would be low to moderate. 
 
Conclusion:  Excavation is retained in combination with other process options for the 
development of removal action alternatives. It permanently removes the contamination from the 
site. 

3.5.4 Off-Site Disposal 

Off-site disposal in a landfill consists of placing the contaminated soils in a managed facility that 
accepts wastes. These landfills are required to be lined, and include leachate collection and 
treatment facilities. The waste is buried and ultimately covered with a low-permeable cover system 
to prevent infiltration and contaminant migration. Landfills are regulated through state or federal 
permitting mechanisms that identify the type of wastes that can be accepted. Wastes that are 
classified as hazardous or contain free liquids must generally be treated prior to placement in the 
landfill. Many industrial waste-type landfills have limited treatment facilities on site for adding 
cement and/or lime to address concerns of leachable contents. 
 
Effectiveness:  Off-site disposal is a very effective long-term disposal action for contaminated soil 
and other material, and would provide long-term protection of human health and the environment. 
After the contamination is removed, there would be no residual risks at the site. Off-site transport 
of contaminated material would have a limited impact on the community (e.g., increased traffic, 
potential for spills). Off-site disposal is a very reliable process option.  
 
Implementability:  Off-site disposal is very implementable because facilities with adequate 
capacity are available. Transportation and permit will be required, but are readily available. 
 
Cost:  The capital cost associated with off-site disposal is low to moderate, depending on the waste 
classification. There are no O&M costs associated with this process option. 
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Conclusion:  Off-site disposal is readily implementable and requires no post-remedial monitoring 
or maintenance. For small volumes of soil, off-site disposal is easy to manage and cost effective. 
It is retained in combination with other process options for the development of removal action 
alternatives. 

3.6 Summary of Applicable Technologies 

TABLE 1 
SUMMARY OF APPLICABLE TECHNOLOGIES 

 
Remedial Technologies Retained for 

Consideration 
Comments 

No Action Yes Not effective, retained as a baseline for 
comparison. 

Electrical Resistance Heating Yes Retained for the development of 
removal alternatives. 

Soil Excavation Yes Retained for the development of 
removal alternatives. 

Off-Site Disposal Yes Retained for the development of 
removal alternatives. 

4.0 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

In this section, each removal alternative is described and analyzed in detail in accordance with 
Guidance on Conducting Non-Time-Critical Removal Actions under CERCLA (USEPA, 1993a). 
The detailed analysis of removal alternatives provides information needed for the comparison of 
alternatives, as well as for the final selection of an alternative(s). 

4.1 National Oil and Hazardous Substance Pollution Contingency Plan (NCP) 

The purpose of the EE/CA and the overall remedy selection process is to identify removal actions 
that eliminate, reduce, or control risks to human health and the environment (40 CFR 300). The 
national program goal for the EE/CA process, as defined in the NCP, is to select remedies that are 
protective of human health and the environment, that maintain protection over time, and that 
minimize untreated waste. Criteria for identifying and evaluating potentially applicable 
technologies to achieve these goals are provided in United States Environmental Protection 
Agency (USEPA) guidance (USEPA, 1993) and in the NCP.  
 
In addition, the NCP directs that removal actions shall, to the extent practicable, contribute to the 
efficient performance of any anticipated permanent or long-term remedies, and that there be an 
orderly transition from the removal action to the remedial action process.  In the present case, this 
EE/CA evaluates removal action alternatives that would be consistent with, and are expected to 
contribute to, the long-term remedial action strategy for the Site as identified in [Cite to Decision 
Doc or ROD] 
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4.2 Development of Removal Action Alternatives 

The purpose of the EE/CA is to evaluate the information provided in the previous site 
investigations, which assess site conditions, and develop an appropriate range of alternatives that 
allow selection of a removal action alternative. This EE/CA specifically addresses chlorinated 
solvent contaminants in soil. The development of alternatives should reflect the scope and 
complexity of the site problems that are being addressed. The number and types of alternatives 
should also be based on the site characteristics and complexity of the site concerns. The 
technologies and process options that are retained from the screening evaluation in Section 3.6 will 
be combined as appropriate to develop alternatives which are protective of human health and the 
environment. 
 
These process options will be used individually or combined with each other, as appropriate, to 
form removal alternatives based on land use and exposure scenarios. Additionally, process options 
which, by themselves, do not address Removal Goals (e.g., monitoring) will be combined with the 
primary process options to achieve Removal Action Objectives for each alternative. 

4.2.1 Land Use Scenarios 

The potential exposure of humans to environmental media was evaluated in the context of two 
land use scenarios: (1) industrial land use and (2) nearby residential land use. It is anticipated that 
the Site will remain an industrial or commercial area in the future, but that the areas surrounding 
the Site will continue to be used for residential and commercial purposes. As such, alternatives for 
Site remediation were developed for the industrial land use scenario only. In conjunction with 
institutional controls and monitoring, these alternatives meet Removal Action Objectives and are 
protective of human health and the environment. 

4.2.2 Exposure Scenarios 

Assumptions for the land use scenarios and receptors used for alternative development are 
consistent with the risk assessment and allow quantification of risk for contaminants at the site. 
Exposure to site contamination will be controlled by removing a large mass of contaminated soil 
from the Site. Contamination in the Site will be reduced by removing the suspected sources of 
contamination and allowing the existing groundwater treatment system to remove additional 
contaminants. 
 
The excavation is expected to result in a reduction in mass flux of contaminants into the storm 
sewer system and subsequently to Gold Run. 

4.2.3 Accommodation of Removal Goals and ARARs 

The alternatives presented in the following sections take into consideration the Removal Goals and 
ARARs presented in Section 3.0. Removal alternatives will address the industrial land use scenario 
for human exposure and reduction or elimination of VOCs that can continue to impact groundwater 
over an extended period. Removal alternatives will contribute to the achievement of groundwater 
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remedial action objectives that have previously been established and which are being addressed 
under the existing decision document. 

4.3 Description and Analysis of Alternatives 

Three alternatives, including the No Action alternative, were developed to address the 
contaminated soil present at the Site. Alternative 1 is the No Action alternative and provides a 
baseline analysis. Alternative 2 was developed to heat the soil and groundwater causing the VOCs 
in the subsurface soil to evaporate. The vapor would then be recovered by an SVE system.  
 
Alternative 2 involves the heating and extraction of the VOCs that are present in the Site soils 
via ERH and SVE. Alternative 2 includes the following components: 
 

• Installation of electrodes into the subsurface into the area of soil impact to be treated 
• Installation of soil vapor extraction wells to recover the evaporating VOCs 
• Operations and maintenance of the ERH system for a time period sufficient to allow for 

the removal of the contamination  
 
Alternative 3 was developed to remove and dispose of contaminated soil to reduce the volume of 
TCE in the subsurface as shown on Figure 3.  Alternative 3 includes the following components: 
 

• Removal and off-site disposal of approximately 660 tons of impacted soil 
• Removal and disposal of failed drainage pipe 
• Replacement of the removed drainage pipe with an open drainage ditch and construction 

of headwalls to tie into the existing storm drainage system. 

4.3.1 Alternative 1 - No Action 

The No Action alternative is evaluated to provide a comparative baseline against which other 
alternatives can be evaluated. Under this alternative, no removal action will be taken and the site 
is left “as is,” without the implementation of any remedial, treatment, or other mitigating actions. 
Results from previous site investigations indicated that contaminants exist in subsurface soil, are 
dissolving in the groundwater, and migrating to surface water. 
 
Effectiveness:  The No Action alternative would not be effective and would not achieve the 
Removal Action Objectives. Under existing site conditions, the contaminated soil is buried, and 
there is no significant exposure. However without controls, there remains unacceptable risk to 
surface water.  
 
Implementability:  Under the No Action alternative, no removal action would be taken; therefore, 
there would not be difficulties or uncertainties associated with implementation. 
 
Cost:  There would be no capital or O&M costs associated with this alternative. 
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4.3.2  Alternative 2 – Soil Heating 

Effectiveness:  The Soil Heating alternative may be effective and achieve the Removal Action 
Objectives in a limited area. Under existing site conditions, there remains a source of VOC 
contaminated soil that continues to dissolve into the groundwater beneath the Site.  The field study 
that was performed previously at the Site indicated that the heating of the subsurface within the 
capture zone of the pump and treat caused a large quantity of contaminated groundwater to move 
through the treatment area.  Soil Heating will volatilize the VOCs and the SVE system would be 
able to recover them for above ground treatment.  
 
Implementability:  The equipment and services needed for soil heating are available although this 
method requires additional testing and longer lead times for equipment and materials.  This would 
also require construction of a SVE system and would require O&M of both the heating system and 
SVE system.  
 
Cost:  The estimated capital cost for soil heating would be approximately $1,000,000.  The annual 
O&M costs of the SVE are assumed to be performed concurrently with the O&M of the 
groundwater treatment system and would add approximately $380,000 per year to that cost for a 
period of approximately one year. 

4.3.3 Alternative 3 – Soil Excavation and Off-Site Disposal 

Effectiveness:  Excavation and off-site disposal of soil would eliminate potential risk to human 
health and the environment associated with these materials.  Excavation and off-site disposal is 
commonly used at sites to remove contaminated soil and wastes. Hauling the material off site and 
providing cover would have a short-term impact on the community by generating additional traffic 
(30 trucks) with an additional 30 trucks hauling clean fill to the site. Although there would be a 
potential for spills of contaminated soil and waste during transport, all materials would be solids 
that could easily be re-deposited into the transport container. Any dust that would be generated 
could be adequately controlled. Exposure of workers during remediation would be minimized 
through use of proper personal protective equipment and health and safety standards. Erosion and 
sediment controls would be needed to control off-site migration of soil contaminants during 
removal activities. 
 
Implementability:  The equipment and services needed for excavation, transportation, and off-
site disposal are readily available. Upon approval of construction plans, construction could begin 
within approximately one month and be completed within 6 months. Also, post-construction 
documents could be completed within three months. 
 
Cost:  The estimated capital cost for excavation and off-disposal would be approximately 
$900,000.  As this is not a stand-alone remedial option, there are no O&M costs associated with 
this option.  
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5.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section presents a comparative analysis of the alternatives relative to specific evaluation 
criteria. Under EPA removal action guidance, removal action alternatives are to be evaluated under 
three broad criteria (i.e., effectiveness, implementability, and cost).  Although not specifically 
required by the NCP for removal actions, nine specific factors from the NCP’s remedial action 
framework were used to assess the short-term and long-term aspects of each removal action 
alternative. Under removal action guidance, these factors are among the subfactors that can be 
considered when assessing Effectiveness, Implementability, and Cost).  The nine factors included: 
 

1. Overall Protection of Human Health and the Environment 
2. Compliance With ARARs and TBCs 
3. Long-term Effectiveness and Permanence 
4. Reduction of Toxicity, Mobility, and Volume through Treatment 
5. Short-term Effectiveness 
6. Implementability 
7. Cost 
8. State Acceptance 
9. Community Acceptance 

 
The first seven factors are specifically addressed in this EE/CA. State acceptance will be evaluated 
after NJDEP has reviewed and commented on this EE/CA report. Community acceptance will be 
addressed in an Action Memorandum that will be finalized after the public comment period for 
the EE/CA.  For the purposes of this EE/CA, these factors are also evaluated in the context of the 
removal action alternative’s contribution to the overall remedial action objectives for the Site, as 
established in the existing decision document.  A summary of the factors are included in the table 
at the end of this section. The following contains a description of each of the specific factors. 
 

1. Overall Protection of Human Health and the Environment. The primary requirement for 
CERCLA removal actions is that they are protective of human health and the environment. 
A remedy is protective if it adequately eliminates, reduces, or controls all current and 
potential health risks. All pathways of exposure must be considered when evaluating the 
removal alternative. After the remedy is implemented, if hazardous substances remain 
without engineering or institutional controls, the evaluation must consider unrestricted use 
and unlimited exposure for human and environmental receptors. For those sites where 
hazardous substances remain and unrestricted use and unlimited exposure are not 
allowable, engineering controls, institutional controls, or some combination of the two 
must be implemented to control exposure and, thereby, ensure reliable protection over time. 
In addition, implementation of a remedy cannot result in unacceptable short-term risks or 
cross-media impacts with regard to human health and the environment. 

 
2. Compliance with ARARs and TBCs. Compliance with ARARs and TBCs is one of the 

statutory requirements for remedy selection, and is to be attained to the extent practicable 
under a removal action scenario. Alternatives are developed and refined throughout the 
EE/CA process to ensure that they will meet their respective ARARs to the extent 
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practicable. During the detailed analysis, information on Federal and state action-specific 
ARARs will be assembled along with previously identified chemical-specific and location-
specific ARARs. Alternatives will be refined to ensure compliance with these 
requirements.  

 
3. Long-Term Effectiveness and Permanence. This criterion reflects CERCLA's emphasis 

on implementing remedies that will ensure protection of human health and the 
environment in the future, as well as in the near term. In evaluating removal alternatives 
for their long-term effectiveness and the degree of permanence they afford, the analysis 
should focus on the residual risks that will remain at the site after the completion of the 
removal action, and the contribution of the removal action to the overall remedial strategy 
for the site. This analysis should include consideration of the following: 

 
• Degree of threat posed by the hazardous substances remaining at the site. 
• Adequacy of any controls (e.g., engineering and institutional controls) used to 

manage the hazardous substances remaining at the site. 
• Reliability of those controls. 
• Potential impacts on human health and the environment, should the remedy fail, 

based on assumptions included in the reasonable maximum exposure scenario. 
 

4. Reduction of Toxicity, Mobility, and Volume through Treatment. This criterion addresses 
the statutory preference for remedies that employ treatment as a principal element by 
ensuring that the relative performance of the various treatment alternatives in reducing 
toxicity, mobility, or volume will be assessed. Specifically, the analysis should examine 
the magnitude, significance, and irreversibility of reductions. 

 
5. Short-Term Effectiveness. This criterion examines the short-term impacts of the 

alternatives (i.e., impacts of the implementation) on the neighboring community, the 
workers, or the surrounding environment, including the potential threat to human health 
and the environment associated with excavation, treatment, and transportation of hazardous 
substances. The potential cross-media impacts of the remedy and the time to achieve 
protection of human health and the environment are also evaluated. 

 
6. Implementability. Implementability considerations include the technical and 

administrative feasibility of the alternatives, as well as the availability of the goods and 
services (e.g., treatment, storage, or disposal capacity) on which the viability of the 
alternative depends. Implementability considerations often affect the timing of various 
removal alternatives (e.g., limitations on the season in which the remedy can be 
implemented), the number and complexity of materials-handling steps that must be 
followed, the need to obtain permits for off-site activities, and the need to secure technical 
services (such as well drilling and excavation). 

 
7. Cost. Cost encompasses all capital costs and O&M costs incurred over the life of the 

project. The focus during the detailed analysis is on the net present value of these costs. 
Costs were used to select the least expensive (or most cost-effective) alternative that will 
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achieve the Removal Action Objectives. For purposes of calculating the present worth for 
the annual O&M costs, a 7 percent annual discount factor is used. 

 
8. State Acceptance. This criterion, which is an ongoing concern throughout the response 

action process, reflects the statutory requirement to provide for substantial and meaningful 
state involvement. 

 
9. Community Acceptance. This criterion refers to the community's comments on the removal 

alternatives under consideration, where "community" is broadly defined to include all 
interested parties. These comments are taken into account throughout the EE/CA and 
Action Memorandum process.  

5.1 Effectiveness 

The No Action alternative would not be effective because contaminated soil would remain on site 
and would continue to cause exceedances of SWQS. The contaminated soil would continue to 
cause the surface water VOC concentrations to be above SWQS. Alternatives 2 and 3 would be 
effective because the VOC impacted soil would either be removed from the Site or be treated to 
lower levels.   
 
Alternatives 2 and 3 are technically reliable with respect to contaminants and site conditions. Soil 
heating and excavation and off-site disposal are well proven methods to address contamination. 
There are no short-term impacts to site workers under Alternative 1. For Alternatives 2 and 3 
exposure of workers during remediation would be minimized through the use of proper protective 
equipment and health and safety standards.  Alternative 3 would have a slightly higher risk of 
exposure to workers, but standard industry practices would be sufficient to limit exposure.  
 
There are no short-term impacts to the environment under Alternative 1. Activities proposed under 
Alternatives 2 and 3 would have minor effects on the surrounding environment. In particular, 
existing site vegetation would be removed. Under Alternative 2, a small amount of vegetation 
would be affected by the installation activities and also to house the SVE building.  Under 
Alternative 3 approximately one acre would be affected. Erosion and sediment controls would be 
needed for Alternative 3 to control off-site migration of soil contaminants during removal of 
contaminated soil. For Alternative 3 hauling material off site and bringing cover soil onsite would 
have a short-term impact on the community by generating additional traffic. Alternatives 2 and 3 
are expected to provide long-term effectiveness and permanence by removing contaminant mass 
from the Site. 
 
In summary, Alternative 1, No Action, would not be effective, Alternatives 2 and 3 would be 
effective. 

5.2 Implementability 

The No Action alternative would be easiest to implement of the alternatives because no additional 
action would be taken, and therefore, there would not be difficulties or uncertainties associated 
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with implementation. The technologies to be utilized for the action-oriented alternatives are well 
proven. 
 
Alternatives 2 and 3 would use locally available materials, including soil. Equipment required to 
implement both Alternatives 2 and 3 are readily available.  Disposal capacity for the volume of 
soil under Alternative 3 is available. Alternatives 2 and 3 would not require operational 
considerations, easements or right-of-ways, and would not impact adjoining properties. 
Alternatives 2 and 3 can be implemented within approximately the next year. 

5.3 Cost 

Alternative 1 would have no additional cost as it involves no additional action.  Alternative 2 
would have significant startup costs including installing the heating elements as well as the SVE 
system.  In addition, utility costs for Alternative 2 would be significant.  Alternative 3 would 
involve moderate costs to complete, but there would be no O&M costs associated with this method.  

6.0  PUBLIC PARTICIPATION  

This EE/CA is being made available for public review and comment.  A notice of availability has 
been placed in the December 4th through 6th, 2014 Trenton Times advising the public of the 
availability of this EE/CA and providing opportunity for thirty days (from December 4, 2014 
through January 3, 2015) of public review and comment.  This EE/CA will be available at the 
Ewing Branch of the Mercer County Library and online at: 

http://www.bracpmo.navy.mil/brac_bases/northeast/former_warfare_center_trenton.html 
  

The Navy favors Alternative 3, Excavation and Off-Site Disposal, but would like the public’s 
opinion.  Once public comments are received and considered, the Navy will select and 
implement an alternative, or a modified alternative, and publish the decision in an Action 
Memorandum that will also be made available to the public. 

Comments can be sent to: 
Willington Lin, BRAC Environmental Coordinator 
4911 South Broad Street 
Philadelphia, PA 19112 
Willie.lin@navy.mil  
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TABLE 2 
EVALUATION OF SOIL ALTERNATIVES 

 
EVALUATION CRITERIA Alt. 1 

No Action 
Alt. 2 

Soil Heating 
Alt. 3 

Soil Excavation 
and Disposal 

Threshold Criteria – Selected Alternatives must meet these criteria 
 
1. Protects Human Health and the Environment – Will it 

protect people and animal life near the site?  Is 
protection permanent? 

Ø ● ● 

2. Meets Federal and State Standards – Does alternative 
comply with federal and state environmental laws, 
regulations, and requirements? 

Ø ● ● 

Balancing Criteria – Used to differentiate between alternatives meeting threshold criteria 
 
3. Provides Long-Term Effectiveness and Permanence – 

Do risks remain on site?  If so, are the controls adequate 
and reliable? 

Ø ● ● 

4. Reduces Mobility, Toxicity and Volume Through 
Treatment – Is treatment used to reduce contaminant 
threats? 

Ø ● ● 

5. Provides Short-Term Protection – How soon will risks 
be reduced?  Will implementing the action cause 
impacts to people or the environment?  If so, are the 
impacts controllable and acceptable? 

Ø ◦ ● 

6. Implementability – Can it be implemented?  Is the 
alternative technical feasible?  Are necessary goods and 
services available? 

● ◦ ● 

7. Costs    
Capital Costs (up-front costs to design and construct) $10,000 $1,000,000 $900,000 
Operation and Maintenance Costs (annual costs) $0 $380,000 $0 
Assumed Duration of Alternative (years) 30 1 1 
Time for construction (months) NA 8 2 

Notes: 
• Meets or Exceeds Criterion     
o Partially or Potentially Meets Criterion (some uncertainty)  
∅ Does NOT Meet Criterion 
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SUMMARY OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND TO BE CONSIDERED GUIDANCE

Media Requirement Status Synopsis Evaluation / Action to be Taken
Groundwater  

(Federal)
Safe Drinking Water Act 40 

CFR part 141
Relevant and 
Appropriate

MCLs are standards for public 
drinking water systems. MCLs can be 
used as cleanup standards for aquifers 
that are potentially drinking water 
supplies. Establishes non-enforceable 
MCLGs for public drinking water 
systems. 

MCLs and SMCLs may be used for the development 
of PRGs in the absence of applicable state criteria.

Clean Water Act (33 USC 
1251-1376); Federal 

Ambient Water Quality 
Criteria

To Be 
Considered

Non-enforceable standards established 
for the protection of human health 
and/or aquatic organisms.

Ambient Water Quality Criteria, with modification, 
may be considered for the development of PRGs for 
groundwater based on the potential for discharge to 
surface water which may be used for fishing and 
wildlife habitat. 

Groundwater 
(State)

New Jersey Water Pollution 
Control Act, Groundwater 

Quality Standards (NJAC 7:9-
6)

Applicable Identifies benefical uses of waters of 
the state. Sets criteria to protect those 
uses and defines anti-degradation 
policy. 

Groundwater Quality Standards and Practical 
Quantitation Levels are applicable to the 
development of PRG for groundwater. 

NJAC 7:10-16.7 Safe 
Drinking MCLs for 

Hazardous Contaminants, 
NJAC 7:10-7.2 Secondary 

Drinking Water Regulations

Relevant and 
Appropriate

New Jersey Department of 
Environmental Protection's 
enforcement of the Safe Drinking 
Water Act. Requires purveyors to 
monitor drinking water contaminants 
at varying intervals and to comply 
with established MCLs. 

As for Safe Drinking Water Act MCLs and MCLGs, 
may be used for the development of PRGs in the 
absence of applicable Groundwater Quality 
Standards. 

New Jersey Surface Water 
Quality Standards (NJAC 

7:9B-1 et seq.)

Relevant and 
Appropriate

Standards established for the 
protection of human health and/or 
aquatic organisms. 

These standards, with modification, may be 
considered for the development of PRGs for 
groundwater based on the potential for groundwater 
to discharge to surface water. 



SUMMARY OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND TO BE CONSIDERED GUIDANCE

Media Requirement Status Synopsis Evaluation / Action to be Taken
Monitoring 
(Federal)

Resource Conservation and 
Recovery Act (RCRA) 40 

CFR 264.94 through 264.101 
(Subpart F)

Relevant and 
Appropriate

General requirements for monitoring 
of corrective action programs if 
required at regulated facilities.

Surface water monitoring will be conducted in 
accordance with these requirements. 

Discharge 
(Federal)

Clean Water Act (40 DFR 
122-125); National Pollutant 

Discharge Elimination 
System (NPDES) Permit 

Requirements

To Be 
Considered

Permits contain applicable effluent 
standards (i.e. technology-based 
and/or water quality based), 
monitoring requirements, and 
standards and special conditions for 
discharge. 

The Navy is exempt from the requirement to obtain 
permits under CERCLA Section 121(e). However, 
discharges of treated groundwater to surface waters 
will meet the substantive requirements of these 
standards. The federal NPDES program will be 
administered by the New Jersey Pollutant Discharge 
Elimination System (NJPDES) program. 

Federal Clean Water Act 
(33USC 1251-1376); Water 
Quality Criteria, Section 404 
(40 CFR 230), Section 311 
(40 CFR Section 112, 116, 

and 117)

To Be 
Considered

Non-enforceable standards established 
for the protection of human health 
and/or aquatic organisms. 

May be used for the development of discharge limits 
under a NJPDES permit. 

Discharge 
(State)

New Jersey Pollutant 
Discharge Elimination 
System (NJAC 7:14A-

2.5[a]12.ii)

To Be 
Considered

Permits contain applicable effluent 
standards (i.e. technology-based 
and/or water quality based), 
monitoring requirements, and 
standards and special conditions for 
discharge. 

A NJPDES permit would not be obtained for 
discharges of treated groundwater to the surface 
water. However, if they occur, discharges of treated 
water to surface water will meet the substantive 
requirements of these standards. 

New Jersey Pollution Control 
Act (NJSA 58:10A et seq.) 
(NJAC 7:14A-1.1, 7:9-4.1, 

7.9-5.1, 7.9-6.1)

To Be 
Considered

Requires a permit for discharges into 
groundwater and surface water of the 
state. 

Remedial actions which include discharge of treated 
groundwater to surface water will meet the 
substantive requirements of a discharge permit. 



SUMMARY OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND TO BE CONSIDERED GUIDANCE

Media Requirement Status Synopsis Evaluation / Action to be Taken
New Jersey Surface Water 
Quality Standards (NJAC 

7:9B-1 et seq.)

Applicable Standards established for the 
protection of human health and/or 
aquatic organisms. 

These criteria would be used by the NJDEP for the 
development of discharge limitations.  These 
Standards are also driving this remedial action. Soil 
removal is being performed to prevent the discharge 
of water that does not meet these Standards. 
Although the removal action itself may not achieve 
this standard, the removal action will contribute to 
the overall site remedial strategy to achieve the 
standards.

Onsite 
Treatment 
(Federal)

RCRA (40 CFR 262) 
Generator Requirements for 

Manifesting Waste for 
Offsite Disposal

Applicable Standards for manifesting, marking 
and recording hazardous waste 

shipments for offsite treatment and 
disposal

Generator requirements will be followed as waste 
will be generated for off-site disposal.

RCRA (40 CFR 264) 
Subpart I - Use and 

Management of Containers 

Applicable Outlines use and management 
standards applicable to owners and 

operators of all hazardous waste 
facilities that store containers of 

hazardous waste. 

If the waste generated is determined to be hazardous, 
then management procedures will comply with these 

requirements. 

Onsite 
Treatment 

(State)

Solid Waste Management 
Act (NJSA 13.1E et seq.) 

(NJAC 7:26-7, 7:26-8, 7:26-
9, 7:26-12)

Applicable Regulates generation, transportation 
and treatment, storage, and disposal of 

hazardous waste.

If the waste generated is determined to be hazardous, 
then management procedures will comply with these 

requirements. 

Technical Requirements for 
Site Remediation (7:26 E et 

seq.)

Applicable Establishes NJDEP's minimum 
technical requirements for remediation 

of contaminated sites. 

The remedial actions being performed at the Site will 
meet these requirements. 

Off-Site 
Disposal 
(Federal)

RCRA Transporter 
Requirements for Offsite 
Disposal (40 CFR 263)

Applicable Regulates the transportation of 
hazardous wastes generated during 

remedial action.

If the waste generated is determined to be hazardous, 
then management procedures will comply with these 

requirements. 
RCRA Land Disposal 

Restrictions (40 CFR 268)
Applicable Regulates the implementation of 

disposal actions for hazardous waste. 
If the waste generated is determined to be hazardous, 
then management procedures will comply with these 

requirements. 



SUMMARY OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND TO BE CONSIDERED GUIDANCE

Media Requirement Status Synopsis Evaluation / Action to be Taken

Venting / 
Discharges to 
Air (Federal)

Clean Air Act (40 CFR 61) 
National Emissions 

Standards for Hazardous 
Pollutants

To Be 
Considered

Establishes emissions limitations for 
hazardous air pollutants and sets forth 
regulated sources of those pollutants. 

Any air emissions generated during the performance 
of the work will be treated to meet these regulations.

RCRA 40 CFR 264.1030-
264.1036 Subpart AA - Air 

Emissions Standards for 
Process Vents

To Be 
Considered

Establishes standards for air emissions 
from process vents associated with 
distillation, fractionation, thin film 

evaporation, column extraction, or air 
stream stripping operations that treat 
RCRA substances and have a total 
organic concentration of 10 ppm or 

greater.
Any air emissions generated during the performance 
of the work will be treated to meet these regulations.

EPA Technical Guidance 
Document: Control of Air 
Emissions from Superfund 
Air Strippers at Superfund 

Groundwater Sites (OSWER 
Directive 9355.0.28)

Not 
Applicable

Guidance regarding the control of air 
emissions from air strippers used at 

Superfund sites for groundwater 
treatment. Distinguishes between 

attainment and non-attainment areas 
for ozone. Not Applicable 

Venting / 
Discharges to 

Air (State)
Air Pollution Control Act 

(NJSA 26:2C et seq.)
To Be 

Considered

Air emissions sampling and reporting. 
Control of Toxic Substances 

discharges. 
Any air emissions generated during the performance 
of the work will be treated to meet these regulations.
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