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Executive Summary
First Environment, Inc. (First Environment) has completed the interim remedial measures (IRM)
and remedial investigation (RI) at the 7-11 Johnes Street Site (the “Site”) on behalf of the City of
Newburgh, who acquired the subject site as a result of tax foreclosure. Based on the soil and
groundwater investigation conducted to date, it has been determined that soil and groundwater
at the Site has been impacted to levels that exceed State regulatory standards. The RI
activities completed to date indicate that the only constituents detected below the Site that are
indicative of a discharge (i.e., petroleum compounds) from the former underground storage
tanks (USTs) and/or site operations are isopropylbenzene and volatile organic tentatively
identified compounds (e.g., n-propylbenzene, sec-butylbenzene, and 1,2,4-trimethylbenzene),
which were detected in MW-3 and MW-5 (1,2,4-trimethylbenzene only) at concentrations above
the New York Department of Environmental Conservation (NYSDEC) Technical & Operational
Guidance Series Ambient Water Quality Standards (TOGS AWQS); and benzene,
isopropylbenzene, and1,2,4-trimethylbenzene which were detected in subsurface soil at
concentrations above their respective Protection of Groundwater (POG) Soil Cleanup Objective
(SCO). All constituents were identified on site and below the existing one-foot clean stone
layer.

Furthermore, select polycyclic aromatic hydrocarbons (PAHs) and mercury were detected at
concentrations above their respective Protection of Public Health Restricted-Commercial SCOs
in near-surface soil samples collected along the southern property boundary. PAHs detected in
the near-surface soil samples are attributable to the presence of historic fill and not related to a
site-specific discharge.

Metals were detected in groundwater samples above regulatory standards; however, the
presence of these constituents is likely attributable to regional groundwater conditions rather
than Site contamination.

Based on the nature and extent of contaminants in soil and groundwater present at the Site,
remediation of the Site is warranted. The most appropriate method(s) of remediation is
dependent on the type, location, and depths of contamination present, as well as future potential
uses of the Site.
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The determination of the specific remediation method is dependent on the extent of
contaminants present and the proposed future use of the Site. Based on discussions with the
City and NYSDEC, the Site will be utilized as an auxiliary parking lot for a local business owner.
Therefore, based on an evaluation of viable remedial alternatives to address soil and
groundwater conditions, and due to the fact that a majority of the Site is currently covered with a
minimum of one foot of certified clean material (i.e., quarry-derived ¾” limestone) and the
envisioned use of the Site will include the installation of an asphalt surface cover, the
recommendation for the remediation of soil and groundwater includes the implementation of
engineering (e.g., capping) and institutional controls (e.g., Environmental Easement) with longterm groundwater monitoring.
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1.0 Introduction
1.1

Purpose of Report

First Environment, Inc. (First Environment), on behalf of the City of Newburgh, has prepared this
Alternatives Analysis (AA) for the Site located at 7-11 Johnes Street in the City of Newburgh,
Orange County, New York. The New York State Department of Environmental Conservation
(NYSDEC) has assigned Environmental Restoration Project (ERP) No. B00188 and State
Assistance Contract (SAC) No. C303485 to the Site. This document is being submitted to
complete the AA process in accordance with the SAC, the requirements of the NYSDEC DER10 Technical Guidance for Site Investigation and Remediation (DER-10), and the NYS ERP
Handbook.

The original Remedial Investigation Report (RIR) was submitted to the NYSDEC in December
2014. The revised RIR, which was submitted to the NYSDEC in April 2016, includes all the
information presented in the December 2014 RIR as well as the results of additional
investigation activities conducted to date. A summary of the RI findings are discussed in the
section entitled Background Information. A discussion of possible remedial alternatives for
contaminants remaining on site is provided, followed by conclusions and recommendations for
further site activities. This AA serves to supplement the information, data, and findings provided
in the RIR.

1.2

Site Background

1.2.1

Site Description

The Site is located at 7-11 Johnes Street in the City of Newburgh, Orange County, New York in
a mixed-use area of light industrial, commercial, and residential parcels. A site location map is
provided as Figure 1. Commercial properties are located to the east of the Site, across Johnes
Street. A mix of residential and commercial properties, including single family and multidwelling residential properties are located to the north, south, and west of the Site.

The Site is a rectangular parcel (75 feet x 100 feet) consisting of approximately 0.18 acres. The
Site has a steep slope along the western boundary, particularly at the southwestern corner that
decreases to a more gentle slope towards the east-southeast. The majority of the Site cover
now consists of certified clean stone, overgrown vegetation, and grass areas. Subsequent to
the demolition of the former building and removal/off-site disposal of the associated rubble and
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underlying soil, a majority of the Site was covered with a minimum of one foot of certified clean
quarry-derived material (i.e., ¾” limestone).
1.2.2

Site History and Previous Investigations/Actions

The Site had reportedly been used as a drycleaners from 1954 until 1994. In 1954, the City of
Newburgh Fire Department issued a permit for the operation of three underground storage
tanks (USTs) which included a 1,000-gallon solvent tank, a 500-gallon fuel oil tank, and a 300gallon sewage-settling tank. In June 1999, Ira D. Conklin & Sons, Inc. (IDC) removed four
USTs, which included the tanks listed above along with one additional 550-gallon tank with an
unknown history. Based on the information provided, pitting, corrosion, and pinholes were
present in all four tanks.

As part of the tank removal activities, approximately 362 tons of soil impacted with compounds
associated with dry-cleaning solvent and fuel oil were excavated and disposed of off-site. Two
post-excavation sidewall and one post-excavation bottom samples were collected. The two
sidewall samples were collected from the eastern excavation sidewall along the rear of the
building and the northern excavation sidewall along the property boundary. Based on
information provided in the November 2001 Tank Closure Report, the western and southern
excavation sidewalls were not sampled as it was determined that additional soil would be
excavated along those sidewalls at a later date.

The post-excavation samples were analyzed for toxicity characteristic leaching procedure
(TCLP) parameters, total volatile organic compounds (VOCs), and total semi-volatile organic
compounds (SVOCs). The analytical results revealed VOC concentrations that exceeded the
NYSDEC TCLP Extraction Guidance Values for Fuel Oil Contaminated Soils in the sidewall
samples. In addition, a groundwater sample was collected from the bottom of the excavation
and submitted for analysis for VOCs and SVOCs. The analytical results revealed VOCs and
SVOCs constituents at concentrations above their corresponding NYSDEC Technical &
Operational Guidance Series (TOGS) Ambient Water Quality Standards (AWQS). These
primarily included petroleum-based constituents related to the fuel oil tank. A site map
illustrating the former UST excavation is provided as Figure 2.
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1.2.3

Nature and Extent of Contamination

The RI activities completed to date indicate that the only constituents detected below the Site
that are indicative of a discharge (i.e., petroleum compounds) from the former USTs and/or site
operations are isopropylbenzene and VO TICs (e.g., n-propylbenzene, sec-butlybenzene, and
1,2,4-trimethylbenzene), which were detected in groundwater at concentrations above the
TOGS AWQS; and benzene, isopropylbenzene, and 1, 2, 4-trimethylbenzene, which were
detected in subsurface soil at concentrations above the POG SCO. All constituents were
identified at locations near the center of the Site and below the existing one-foot clean stone
layer. Based on the relatively low-level concentrations of dissolved-phase isopropylbenzene
and VO TICs identified in MW-3, and the analytical results for adjacent monitoring wells,
groundwater impact is expected to remain on site. The locations of the monitoring wells and
existing one-foot clean stone layer are depicted on Figure 2.

Observations of the soil recovered during the test pit and soil boring installation events revealed
the presence of weathered petroleum-hydrocarbon impact (i.e., minimal staining, odors, and
PID readings) adjacent to the former UST area. Analytical results for soil samples collected
from TP-3 and TP-4, which were installed directly within and adjacent to the former UST area,
revealed benzene at concentrations of 0.00033 ppm and 0.22 ppm, respectively (POG SCO is
0.05 ppm).

Furthermore, select polycyclic aromatic hydrocarbons (PAHs) and metals (i.e., mercury) were
detected at concentrations above their respective Protection of Public Health RestrictedCommercial SCO in near-surface soil samples collected along the southern property boundary.
PAHs detected in the near-surface soil samples are attributable to the presence of DAP and not
related to a site-specific discharge. Soil boring and sample locations are depicted on Figure 3.
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2.0 Identification and Development of Alternatives
2.1

Introduction

A remedial alternatives analysis has been completed to identify and evaluate remedial
alternatives for addressing soil and groundwater contamination at the Site. The objective of the
analysis was to determine and recommend feasible remedial alternatives that will be most
effective in achieving the approved cleanup criteria as well as having the most beneficial
environmental impacts.

2.2

Remedial Action Objectives

The overall remediation goal is to remediate the Site to a level that is protective of human health
and the environment based on the intended use of the Site for commercial or industrial use
purposes. As part of the remedial investigation, a Qualitative Human Health Exposure
Assessment was completed and included as part of the RIR.

The following remedial action objectives (RAOs) apply to the Site:

Groundwater
RAOs for Public Health Protection
•

Prevent ingestion of groundwater with contaminant levels exceeding drinking water
standards.

•

Prevent contact with, or inhalation of, volatiles from contaminated groundwater.

RAOs for Environmental Protection
•

Restore groundwater aquifer to pre-disposal/pre-release conditions, to the extent
practicable.

•

Remove the source of ground or surface water contamination.

Soil
RAOs for Public Health Protection
•

Prevent ingestion/direct contact with contaminated soil.

•

Prevent inhalation exposure to contaminants volatilizing from soil.

RAOs for Environmental Protection
•

Prevent migration of contaminants that would result in (include all appropriate media:
groundwater, surface water, or sediment) contamination.
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Soil Vapor
RAOs for Public Health Protection
•

Mitigate impacts to public health resulting from existing, or the potential for, soil vapor
intrusion into buildings at a site.

2.3

General Response Actions

2.3.1

Soil

The RI activities completed to date indicate that the only constituents (i.e., petroleum
compounds) detected in soil below the Site that are indicative of a discharge from the former
USTs and/or site operations are isopropylbenzene, benzene, and 1, 2, 4-trimethylbenzene,
which were detected in subsurface soil at concentrations marginally above the NYSDEC POG
SCO. These constituents were identified at locations near the center of the Site and below the
existing one-foot clean stone layer.

Observations of the soil recovered during the test pit and soil boring installation events revealed
the presence of weathered petroleum-hydrocarbon impact (i.e., minimal staining, odors, and
PID readings) adjacent to the former UST area. Analytical results for soil samples collected
from TP-4, which was installed directly within and adjacent to the former UST area, revealed a
benzene concentration of 0 - 0.22 ppm (POG SCO is 0.05 ppm). Analytical results for soil
samples collected from GB-8 and GB-13, which were installed directly within and below the
former building footprint, revealed isopropylbenzene at a concentration of 12 ppm and 6.5 ppm,
respectively (POG SCO is 2.3 ppm). 1,2,4-trimethylbenzene was detected as a tentatively
identified compound (TIC) at concentrations of 470 ppm and 120 ppm in GB-8 and GB-13,
respectively. These concentrations exceed the POG SCO of 3.6 ppm.

If an active remedial action technology (e.g., soil excavation and/or in-situ treatment) is to be
applied, the area requiring remediation consists of impacted soil extending from the former UST
excavation area, which is located at the northwest corner of the Site, east towards the former
building footprint. In total, the area that would require active remediation in order to attain the
POG SCOs, and to some extent reduce dissolved-phase contaminant concentrations in
groundwater, is approximately 1,500 square feet. Furthermore, nuisance impacts (i.e., elevated
PID readings, staining, and odors) were identified during the RI at depths ranging from 10.0 to
17.0 feet below ground surface (bgs). Therefore, the total volume of subsurface soil that would
require treatment is approximately 769 cubic yards.
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A majority of the Site is overlain with certified clean, quarry-derived (e.g., No. 4 limestone),
which was installed to restore the Site to grade following the completion of the IRM activities.
As such, a majority of the Site is covered by a minimum one-foot clean cover that would serve
as a cap. However, surface areas along the southern/southwestern property boundary were not
affected by the IRM activities and were left undisturbed. Analytical results for soil samples
collected from borings GB-25 through GB-28 and GB-30, which were installed within the
undisturbed areas, revealed PAHs and mercury at concentrations above the Protection of Public
Health Restricted-Commercial SCO. While PAHs and mercury detected in the near-surface soil
samples are attributable to the presence of DAP and not related to a site-specific discharge,
further remediation is required in order to prevent human exposure (i.e., direct contact and
ingestion). In total, the area that would require active remediation (i.e., excavation and off-site
disposal) in order to attain the Protection of Public Health Restricted-Commercial SCO is
approximately 980 square feet. Therefore, the total volume of near-surface soil that would
require removal is approximately 40 cubic yards.
2.3.2

Groundwater

The RI activities completed to date indicate that the only site-related constituent detected in
groundwater at concentrations above the NYSDEC TOGS AWQS are isopropylbenzene and VO
TICs, which were identified in MW-3 and GB-10/TWP only. MW-3 was installed at the center of
the Site, adjacent to the former UST area and within the former building footprint. GB-10/TWP
was installed directly to the west of the former UST area and adjacent to the western property
boundary. Analytical results for adjacent monitoring wells (MW-1, MW-2, MW-4, and MW-5) did
not reveal any VO and/or base neutral compounds at concentrations above the TOGS AWQS.
As such, the monitoring well network and associated analytical results provide the known extent
of impact, which only occurs in the shallow, overburden water-bearing zone.
2.3.3

Site-specific General Response Actions

Based on the RAOs identified in Section 2.2, the following site-specific General Response
Actions (GRA) were established for soil and groundwater:
•

No Further Action;

•

Engineering and Institutional Controls (e.g., capping measures and Environmental
Easement);

•

In-Situ Treatment of Groundwater/Engineering and Institutional Controls; and

•

Removal and Off-site Disposal.
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Engineering and institutional control provide protection to human health and the environment by
eliminating pathway exposure routes and ensuring that the use of the Site remains nonresidential. Since engineering controls consist primarily of physical barriers to control migration
and prevent exposure, contaminant toxicity and volume are not reduced significantly within the
impacted areas; however, there are no short-term effects associated with the implementation of
this remedial alternative.

Excavation and in-situ treatment actions include technologies to reduce the volume, toxicity,
and/or mobility of contaminants. These technologies include the physical removal of impacted
soil and/or groundwater and in-situ treatment via soil vapor extraction/air sparging (SVE/AS) or
chemical oxidation.

2.4

Development of Alternatives

Based on the findings of the RI activities, which provided a basis for the nature and extent of
contamination for the affected media (e.g., surficial soil, subsurface soil, and groundwater),
several technologies were evaluated for remediating the contamination at the Site. The
technologies evaluated consist of no further action (Alternative 1), implementation of institutional
and engineering controls (i.e., installation of cap and land use/groundwater restrictions) and
long-term groundwater monitoring (Alternative 2), in-situ treatment of groundwater through
chemical oxidation (Alternative 3), excavation of impacted soil exhibiting concentrations above
the POG SCO (Alternative 4), and excavation of impacted soil to the Unrestricted Use SCOs
(Alternative 5).

The alternatives generally focus on the central portion of the Site for subsurface soil and
groundwater issues, and the southern property boundary for impacts to surficial soil. A detailed
analysis of each alternative is presented in Section 3.1.

2.5
2.5.1

Detailed Analysis of Alternatives
Alternative 1 - No Further Action

The no further action alternative is provided as a basis of comparison for administrative
completeness. This remedial alternative would not involve any soil removal, groundwater
treatment, or containment. The result of this remedial alternative would leave soils and
groundwater beneath the Site as they currently exist.
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2.5.1.1 Overall Protectiveness of Human Health and the Environment
Although ongoing human exposure to impacted soil has not been identified, conducting no
action will not be protective of human health and the environment. Specifically, there is no
mechanism to prevent potential exposure to PAH-impacted near-surface soils identified along
the southern portion of the Site. In addition, there is no mechanism in place to notify the public
and/or future property owners of the identified environmental concerns at the Site.

2.5.1.2 Compliance With SCGs
Conducting no remedial action would allow soil and groundwater above the Protection of Public
Health Restricted-Commercial SCO and TOGS AWQS, respectively, to remain on site without
providing any protection or notification to the public.
2.5.1.3 Short-term Effectiveness
As there is no activity conducted under the no action alternative, this would therefore result in no
community or environmental impact during the remedial action and would require no time to
complete.
2.5.1.4 Long-term Effectiveness and Permanence
As there is no activity conducted under the no action alternative, this option will therefore not
have any duration or controls. However, existing risks for future exposure remain under the no
further action option for impacted soil and groundwater.

2.5.1.5 Reduction of Toxicity, Mobility, and Volume
The no further action option provides for no reduction in toxicity, mobility, or volume of
contaminants.
2.5.1.6 Feasibility and Cost Effectiveness
There are no costs, materials, or implementation considerations for the no further action option.
2.5.1.7 Land Use
The intended and anticipated future land use of the Site, which will consist of an auxiliary
parking lot, and adjacent properties is not compatible with the no further action option since the
remedy, which will not include the treatment/removal of contaminants and/or implementation of
institutional and/or engineering controls, is not protective.
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2.6 Alternative 2 - Institutional and Engineering Controls with LongTerm Groundwater Monitoring
An alternative remedial approach would be to leave some or all soil contaminated above the
applicable Commercial Restricted Use SCO in place and establish institutional and engineering
controls, along with a long-term groundwater monitoring program, to protect the public and
future users of the Site.

The institutional control would likely consist of an environmental easement that would prohibit
future residential development of the property as well as prohibiting future untreated use of
groundwater. By restricting the property to non-residential use, less stringent remediation
criteria may be applied to the Site thereby reducing the scope and cost of the remediation. The
environmental easement would identify the nature and extent of soil contamination on site that
is above the applicable regulatory guidelines such that future landowners could be aware of the
impacts to future development.

The engineering controls that could be implemented on site are intended to prevent exposure to
contaminants remaining above regulatory guidelines. The engineering control would most likely
be in the form of a cap covering areas of shallow soil contamination. The construction of a cap
would be based on the extent of soil to be covered and the future use of the property. It should
be noted that, due to the Site’s future use as a parking lot, the cap would most likely consist of
one foot of certified clean material (i.e., quarry-derived stone), and eventually asphalt pavement
suitable for a vehicle parking area. Thus, the requirement of a cap would be in line with future
site development activities.

To evaluate the nature and extent of dissolved-phase VOC concentrations in groundwater
following the implementation of the institutional and engineering controls, a long-term
groundwater monitoring plan could be implemented. The plan would most likely consist of
periodic sampling events (i.e., triennial basis for 15 years, or until the NYSDEC TOGS AWQS
are achieved) to facilitate the collection of groundwater samples for laboratory analysis. The
data collected would then be compared to the applicable TOGS AWQS to determine
compliance and to confirm that contamination in groundwater remains on site.
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2.6.1

Overall Protectiveness of Human Health and the Environment

The proper use of engineering and institutional controls, combined with a long-term groundwater
monitoring of plan, can prevent human exposure to the contaminants present on site. However,
institutional controls will provide no benefit for the environment and although an engineering
control (cap) may reduce infiltration, it would not otherwise affect the environment.

2.6.1.1 Compliance With SCGs
The use of institutional and engineering controls can prevent exposure to soils impacted beyond
Commercial Restricted SCOs, thereby being protective of human health. A cap would also
have the effect of reducing surface water infiltration on site, thereby increasing run off. The cap
installation would likely require provisions for stormwater management. The performance of a
long-term groundwater plan will ensure that contaminants in groundwater remain on site,
thereby negating potential impacts to off-site receptors.

2.6.1.2 Short-Term Effectiveness
The installation of a cap at the Site may have the short-term effect of generating dust, which
could pose a short-term exposure for the public. Dust generated during capping activities can
be monitored and mitigated, as needed, to prevent the generation of unacceptable levels
through the application of dust suppression measures.
2.6.1.3 Long-Term Effectiveness and Permanence
The use of institutional controls can be easily and permanently tied to a property through an
Environmental Easement. Although the implementation of the measures are in part controlled
by the future property owner(s), it is anticipated that the compliance with the requirements of a
Environmental Easement will not be an issue as the eventual site developer will be required to
go through the City of Newburgh for approval of all permit applications. Therefore, a
mechanism would remain in place after sale of the property so the City could indirectly maintain
some control of Site activities to ensure compliance with institutional controls.

The permanence of a cap will be directly related to its construction and maintenance. It is
anticipated that the cap will consist of one foot of certified clean material (i.e., quarry-derived
stone) and eventually asphalt paving, although its thickness and subbase will be determined
based upon anticipated loads related to eventual Site use. In any case, the cap will require
regular inspection and eventual repair to ensure its effectiveness.
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Implementation of a long-term groundwater monitoring plan will ensure that the contamination in
groundwater is properly characterized and will provide the necessary data to confirm the
attainment of the TOGS AWQS.

2.6.1.4 Reduction of Toxicity, Mobility and Volume
The use of engineering and institutional controls, as well as the performance of periodic
groundwater monitoring events, will have no effect on the reduction of contaminant toxicity and
volume. The installation of a cap would have some effect on contaminant mobility, through the
reduction of surface water infiltration on site.

2.6.1.5 Feasibility
The use of institutional controls on this Site to limit its use to non-residential is certainly feasible
given the future intended use of the Site as a parking lot. The location and extent of the site cap
would be determined by future Site use, but it is anticipated that much of, if not all of the Site
would eventually be capped by asphalt pavement and associated concrete sidewalks/curbs.
Since the installation of the envisioned capping measures is commonplace, numerous
contractors are available throughout the region to complete the work. Furthermore, the existing
monitoring well network remains in place and serves as a viable mechanism for the collection of
samples representative of groundwater conditions.

2.6.1.6 Cost
The actual cost for the installation and maintenance of a cap would be directly related to the
size and construction of the cap. Additional tasks to be performed as part of this remedial
alternative include the preparation and submittal of an Environmental Easement; performance of
groundwater monitoring events on a triennial basis for 15 years, or until the NYSDEC TOGS
AWQS are achieved; and performance of site inspections and preparation of Long Term
Periodic Reviews on a triennial basis for 30 years. The total cost to implement this remedial
alternative is $114,660.85. Based on the proposed activities included as part of Alternative 2,
and a review of the associated estimated cost, this remedial alternative is considered costeffective since it is in line with the anticipated future use of the Site and will achieve the sitespecific SCGs. A detailed cost breakdown is provided as Table 1.
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2.6.1.7 Land Use
The anticipated future land use of the Site, which will consist of an auxiliary parking lot, is highly
compatible with Alternative 2. To this end, the intended engineering control (i.e., asphalt
paving) will serve as the final remedy while also facilitating the achievement of redevelopment
goals for the Site. Furthermore, the planned future use of the Site is consistent with local zoning
laws and conforms to the current and/or future use of the area (i.e., mixed
commercial/residential).

2.7

Alternative 3 - In-situ Treatment and Site Cover

In-situ remediation technologies serve to treat contaminants in groundwater without the need to
physically remove them via excavation or pumping. Several proven technologies are available
to remediate VOC impact in soil and groundwater; however, based on Site conditions which
revealed low-level VOC concentrations in soil and groundwater, in-situ chemical oxidation
(ISCO) was evaluated as a potential remedial alternative to be combined with the
implementation of institutional and engineering controls as described in Section 2.6.
Organic compounds can be subjected to chemical oxidation by a variety of oxidizing agents
(e.g., activated persulfate, hydrogen peroxide, ferric chloride, and ozone). This remedial
approach has the distinct advantage of potentially reducing the time required to complete
remediation. It also has the capability to reduce very high levels of contamination in relatively
short periods of time. This technology has been successfully used to remediate VOCs,
including benzene.

Chemical oxidation requires the installation of either temporary injection points or permanent
injection wells across the treatment area to facilitate the direct application of the selected
oxidant. After mixing, the chemical oxidation solution is introduced at a rate dependent on the
hydraulic characteristics of the aquifer or size of the treatment area. Performance monitoring of
soil (e.g., soil boring installation and sampling) and groundwater (e.g., groundwater monitoring)
conditions after the application of chemical oxidation solutions would provide data pertaining to
the effectiveness of the remediation and impacts to the vadose zone and surrounding aquifer.

The technical advantages of this remedial approach include the ability to apply the oxidant
directly to the contaminant source, minimal site disturbance when compared with ex-situ
methods, and relatively quick feedback on the efficacy of the treatment given the speed of the
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chemical reactions. However, the oxidation is nonselective, and as such, the oxidant will not
only react with the target contaminants but also with substances found in the soil that can be
readily oxidized. Control of pH, temperature, and contact time are important factors to ensure
the desired effect of oxidation. One limitation of in-situ chemical oxidation is that it is not
particularly amenable to treating contaminants in the unsaturated zone since the oxidant needs
to come into direct contact with the contaminant. For this to occur in the unsaturated zone, an
increased density of injection points would be required to ensure this contact is achieved.

The persistence of the oxidant in the subsurface is also an important factor when considering
the contact time for advective and diffusive transport, and ultimately the delivery of the oxidant
to targeted zones in the subsurface. Accordingly, the effectiveness of chemical oxidation is
strongly dependent on the hydrogeologic characteristics of the Site.

The application of chemical oxidants will require USEPA approval and a pilot test would be
required to determine the effectiveness of this technology under site conditions.

The injections would focus on those areas of the Site that exhibit the highest concentrations of
VOCs. The source area to be targeted consists of the former UST area, which constitutes an
area of approximately 40 feet by 80 feet at depths ranging from 10.0 to 17.0 feet bgs. To this
end, nine permanent injections points would be installed in the center of the Site, adjacent to
MW-3 and the previous location of GB-10/TWP.
2.7.1

Overall Protectiveness of Human Health and the Environment

The implementation of in- ISCO can be conducted in a controlled manner by adjusting the rate
of the reaction by limiting the rate of reagent introduction. Through future monitoring, the quality
of groundwater underlying and leaving the Site can be determined to ensure the groundwater
underlying the Site is being treated sufficiently to avoid impacting adjacent properties. Through
this monitoring, human health and the environment at adjacent sites would be protected.

2.7.1.1 Compliance With SCGs
ISCO is consistent with State and Federal regulations. In order to implement the process,
however, discharge approvals for the injection of reagent will be required. As noted above, the
technical advantages of this remedial approach include the ability to apply the oxidant directly to
the contaminant source, minimal site disturbance when compared with ex-situ methods, and
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relatively quick feedback on the efficacy of the treatment given the speed of the chemical
reactions. As such, this remedial approach is effective for addressing groundwater SCGs;
however, as noted above, one limitation of ISCO is that it is not particularly amenable to treating
contaminants in the unsaturated zone since the oxidant needs to come into direct contact with
the contaminant. For this reason, treatment of soil and/or soil vapor impact may prove difficult.

2.7.1.2 Short-Term Effectiveness
By monitoring the groundwater temperature, injection well off-gassing, as well as perimeter air
monitoring, the need to decrease or increase the rate of the reaction can be determined. The
off-gases would be effectively monitored to ensure levels are safe for human health and the
environment.

Because the remedial option is performed primarily in-situ, there is no impact on the local
community. Aboveground equipment that will be used for mixing of reagents and other
necessary equipment can be mobilized to the Site for each injection. The local community will
not be subjected to adverse noise or aesthetic issues beyond the initial impacts associated with
the installation of injection points.

The installation of injection wells is anticipated to take approximately one week to complete.
Each injection event is expected to take two days to complete, with additional injection events
occurring quarterly to allow for monitoring between injection events until remedial goals are
achieved. Given the fairly low-level concentrations of isopropylbenzene and VO TICs, the
groundwater treatment is expected to take approximately one year to complete although the
injection schedule may cease if the results of post-injection monitoring reveal isopropylbenzene
concentrations below the TOGS AWQS.

2.7.1.3 Long-Term Effectiveness and Permanence
The anticipated lifetime of the remedial action is one year. A residual risk associated with the
technology is that isolated pockets of impacted groundwater may go untreated due to
channeling of the reagent; however, as noted above, concentrations of isopropylbenzene and
VO TICs are fairly low and it is expected that the treatment activities would rapidly achieve the
SCGs.
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2.7.1.4 Reduction of Toxicity, Mobility and Volume
Through chemical oxidation, contaminants are destroyed in-situ thereby reducing their toxicity.
In the event that contaminants remain after the scheduled chemical oxidation, additional
treatments may be applied or the contaminants may be addressed through natural attenuation.
As previously noted, treatment of contaminants in the unsaturated zone may prove difficult since
this remedial approach relies on contact between the oxidant and contaminated media.

2.7.1.5 Feasibility
First Environment has evaluated several alternatives for treating the groundwater contamination
at the Site and has determined that based on the extent of groundwater contamination identified
to date, this technology, in-situ chemical oxidation, can be readily implemented. The only
limiting factor is the reaction rate, the introduction of reagents, and contact between the oxidant
and contaminants identified in the unsaturated zone. Due to the observation of
isopropylbenzene and VO TICs in the overburden, the direct injection of reagents across the
overburden aquifer through appropriately constructed wells is recommended. The proposed
injection wells are depicted on Figure 4.
2.7.1.6 Cost
The anticipated cost to implement this remedial alternative is $170,768.89. A detailed cost
breakdown is provided as Table 1. Based on the proposed activities included as part of
Alternative 3, and a review of the associated estimated cost compared to the nature and extent
of soil and groundwater contamination, this remedial alternative is in line with the anticipated
future use of the Site; however, this alternative is not considered cost-effective since less costly
alternatives can be implemented while also achieving the SCGs.
2.7.1.7 Land Use
The anticipated future land use of the Site, which will consist of an auxiliary parking lot, is highly
compatible with Alternative 3. To this end, the intended engineering control (i.e., asphalt
paving) will serve as the final remedy while also facilitating the achievement of redevelopment
goals for the Site. Furthermore, the planned future use of the Site is consistent with local zoning
laws and conforms to the current and/or future use of the area (i.e., mixed commercial/
residential).
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2.8

Alternative 4 - Excavation and Off-site Disposal to the NYSDEC
Protection of Groundwater Soil Cleanup Objectives

The ex-situ treatment of the VOC impacted soils would consist of excavating the impacted soils
and transporting them off site for disposal. The excavation and off-site disposal of contaminated
soils is a proven and highly effective technology that could be completed in a timely manner.
The removal of source area material would facilitate the reduction of dissolved-phase
concentrations of VOCs in groundwater in order to attain the NYSDEC TOGS AWQS.
However, the cost of the remediation would be dependent on the extent of soil requiring
removal.

The actual area anticipated to be excavated is shown on Figure 3. Overlying soils would be
stockpiled to allow for removal of the underlying impacted soils, then the overlying soils would
be returned to the excavations to backfill the areas. In addition, certified clean material (e.g.,
quarry-derived stone or dense graded aggregate) would be used to fill the void space and return
the excavation area to grade.

The remediation area would consist of an area around GB-8 and GB-13 approximately 30 feet
by 35 feet by 15 feet in depth, and an adjacent area around TP-4 approximately 20 feet by 25
feet by 10 feet in depth. The total removal volume would be approximately 769 cubic yards, or
1,230 tons. In addition, based on the findings of the remedial investigation, PAHs were
detected at concentrations above the Commercial SCOs in near-surface soil along the southern
property boundary (approximately 980 square feet). Tonnage calculations are provided on
Figure 3.

To effectively address PAH-impacted soil, installation of a site cover and filing of an
Environment Easement will be required. Given the intended use of the property as an auxiliary
parking lot, the site cover will most likely consist of a clean cover (e.g., certified clean, quarryderived stone) and/or asphalt (subbase and top coat). The implementation of engineering and
institutional controls is outlined in Section 2.6. The proposed excavation area to address soil
impact identified above the POG SCO is illustrated on Figure 3.
2.8.1

Overall Protectiveness of Human Health and the Environment

Upon the completion of remediation activities, the potential for exposure for human health and
the environment will be greatly reduced. The removal of impacted soils will reduce the potential
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for human exposure even during future subsurface excavation activities that may be required for
redevelopment. Furthermore, residual risk to public health and the environment will be
essentially eliminated by the removal of the contaminated soil.
2.8.1.1 Compliance with SCGs
The anticipated soil excavation will remove all soils identified above the POG SCOs, while also
serving to reduce VOCs in groundwater to below the TOGS AWQS. Therefore, the proposed
soil removal alternative is in full compliance with the applicable SCGs.
2.8.1.2 Short-Term Effectiveness
During the remedial action (soil excavation), measures would be required to ensure the
protection of the community. These measures would likely include air monitoring for VOCs and
dust. Additionally, measures to limit public exposure may be required, including dust and vapor
suppression methods. The short-term environmental impact of soil remediation could include
soil erosion; however, this is easily mitigated through implementing soil erosion control
measures such as silt fences, hay bales, etc. The time to implement the soil excavation is fairly
short for a project of this size, approximately two to three weeks.

2.8.1.3 Long-Term Effectiveness and Permanence
The excavation and off-site disposal of impacted soils is a permanent solution; therefore, it has
no expiration, residual risks, or associated controls.
2.8.1.4 Reduction of Toxicity, Mobility and Volume
The excavation and off-site disposal of approximately 1,230 tons of VOC-impacted soils and 60
tons of PAH-impacted soils (total of 1,290 tons of impacted soil) will permanently remove these
contaminants from the Site. The removal of this impacted soil will eliminate the potential for this
material to be mobilized to the groundwater in the future. Tonnage calculations are provided on
Figure 3.

2.8.1.5 Feasibility
The excavation of most impacted soils is easily implemented since the Site is unencumbered
and free of structures and/or subsurface utilities. Given the current condition of the Site, which
includes a minimum one-foot layer of clean fill over a majority of the property, extension of the
clean fill cover for the remaining portion can be easily implemented.
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2.8.1.6 Cost
Numerous remediation contractors are available to complete the work. The anticipated cost to
implement this remedial alternative is $247,834.66. A detailed cost breakdown is provided as
Table 1. Based on the proposed activities included as part of Alternative 4 and a review of the
associated estimated cost compared to the nature and extent of soil and groundwater
contamination, this remedial alternative is in line with the anticipated future use of the Site;
however, this alternative is not considered cost-effective since less costly alternatives can be
implemented while also achieving the SCGs.
2.8.1.7 Land Use
The anticipated future land use of the Site, which will consist of an auxiliary parking lot, is highly
compatible with Alternative 4. To this end, the intended engineering control (i.e., asphalt
paving) will serve as the final remedy while also facilitating the achievement of redevelopment
goals for the Site. Furthermore, the planned future use of the Site is consistent with local zoning
laws and conforms to the current and/or future use of the area (i.e., mixed commercial/
residential).

2.9

Alternative 5 - Excavation and Off-site Disposal to the NYSDEC
Unrestricted Use Levels

The ex-situ treatment of the VOC and PAH impacted soils would consist of excavating the
impacted soils and transporting them off site for disposal. The excavation and off-site disposal
of contaminated soils is a proven and highly effective technology that could be completed in a
timely manner. In addition, removal of source area material would facilitate the reduction of
dissolved-phase concentrations of isopropylbenzene in groundwater in order to attain the
NYSDEC TOGS AWQS. However, the cost of the remediation would be dependent on the
extent of soil requiring removal.

The actual areas anticipated to be excavated are shown on Figure 3. At each area, overlying
soils would be stockpiled to allow for removal of the underlying impacted soils, then the
overlying soils would be returned to the excavations to backfill the areas.

The remediation area would consist of an area around GB-8, GB-13, and TP-4 approximately
2,285 feet in area by 15 feet in depth. Therefore, the total removal volume of soil for this portion
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of the site would be approximately 1,270 cubic yards, or 2,032 tons. In addition, based on the
findings of the remedial investigation, PAHs were detected at concentrations above the
Commercial SCOs in near-surface soil along the southern property boundary (approximately
980 square feet). The total removal volume of soil for this portion of the site would be
approximately 60 tons. Therefore, the total removal volume of soil for Alternative 5 is 2,092
tons. Tonnage calculations are provided on Figure 3.

2.9.1

Overall Protectiveness of Human Health and the Environment

Upon the completion of remediation activities, the potential for exposure for human health and
the environment will be greatly reduced. The removal of impacted soils will reduce the potential
for human exposure even during future subsurface excavation activities that may be required for
redevelopment. Furthermore, residual risk to public health and the environment will be
essentially eliminated by the removal of the contaminated soil.

2.9.1.1 Compliance With SCGs
The anticipated soil excavation will remove all soils identified above Unrestricted Use SCOs and
will serve to reduce, if not eliminate, contaminants in groundwater to concentrations below the
NYSDEC TOGS AWQS. Therefore, conducting the proposed soil removal without any
additional measures, specifically engineering and institutional controls, is in full compliance with
the applicable SCGs.

2.9.1.2 Short-Term Effectiveness
During the remedial action (soil excavation), measures would be required to ensure the
protection of the community. These measures would likely include air monitoring for VOCs and
dust. Additionally, measures to limit public exposure may be required, including dust and vapor
suppression methods. The short-term environmental impact of soil remediation could include
soil erosion; however, this is easily mitigated through implementing soil erosion control
measures such as silt fences, hay bales, etc. The time to implement the soil excavation is fairly
short for a project of this size, approximately two to three weeks.

2.9.1.3 Long-Term Effectiveness and Permanence
The excavation and off-site disposal of impacted soils is a permanent solution; therefore, it has
no expiration, residual risks, or associated controls.
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2.9.1.4 Reduction of Toxicity, Mobility and Volume
The excavation and off-site disposal of approximately 2,092 tons of impacted soils will
permanently remove these contaminants from the Site. The removal of this impacted soil will
eliminate the potential for this material to be mobilized to the groundwater in the future.
2.9.1.5 Feasibility
The excavation of most impacted soils is easily implemented since the Site is unencumbered
and free of structures and/or subsurface utilities.

2.9.1.6 Cost
Numerous excavation contractors are available to complete the work. The anticipated cost to
implement this remedial alternative is $297,304.00, but it should be considered that this is a
one-time cost with no additional operation and maintenance (O&M) costs and will also be
beneficial in the reduction of future groundwater impacts. A detailed cost breakdown is provided
as Table 1. Based on the proposed activities included as part of Alternative 5 and a review of
the associated estimated cost compared to the nature and extent of soil and groundwater
contamination, this remedial alternative is in line with the anticipated future use of the Site;
however, this alternative is not considered as cost-effective as other less costly alternatives that
could be implemented while also serving to achieve the SCGs.
2.9.1.7 Land Use
The anticipated future land use of the Site, which will consist of an auxiliary parking lot, is
compatible with Alternative 5. Although no engineering controls will be required since the
unrestricted use SCGs will be met as a result of the physical removal of contamination, property
would remain well suited for its intended redevelopment purposes. Furthermore, the planned
future use of the Site is consistent with local zoning laws, and conforms to the current and/or
future use of the area (i.e., mixed commercial/residential).

2.10 Comparative Analysis of Alternatives
In order to evaluate how the above-listed alternatives would interact to address both affected
media (soil and groundwater), compatible technologies were combined in order to determine
which combination of technologies would be best suited for the Site. The remedial alternatives
are summarized below and consist of the following:
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2.10.1 Description of Alternatives
2.10.1.1

No Further Action (Alternative 1)

As previously described, this alternative provides for no active action to address the impacted
soil and groundwater identified on site.
2.10.1.2

Institutional and Engineering Controls (Alternative 2)

This alternative provides for impacted soils to be addressed through the use of a cap, most
likely constructed of asphalt, which could be integrated into the Site development. Any option
requiring a cap would also include an institutional control consisting of an Environmental
Easement.
2.10.1.3

In-Situ Chemical Oxidation and Site Cover (Alternative 3)

This alternative provides for the treatment of VOC-impacted groundwater through in-situ
chemical oxidation, as previously detailed. Shallow fill across the Site identified to contain
SVOC above the applicable SCGs would be addressed through the use of a cap, most likely
constructed of asphalt, as described above.
2.10.1.4

Soil Excavation to Protection of Groundwater Soil Cleanup Objective and Site
Cover (Alternative 4)

This alternative provides for the excavation of all soils impacted to meet the SCGs, specifically
those in the vicinity of the former UST, to achieve the POG SCOs. Excavation activities would
include source area removal, which would in turn remediate dissolved-phase VOCs to
concentrations below the TOGS AWQS.

2.10.1.5

Soil Excavation to Unrestricted Use Soil Cleanup Objective

This alternative provides for the excavation of all soils impacted to meet the SCGs, specifically
those in the vicinity of the former UST as well as PAH-impacted soils located along the southern
property, to achieve Unrestricted Use SCOs.

2.11 Comparison of Alternatives
2.11.1 Overall Protectiveness of Human Health and the Environment
Provided the SCGs are achieved, all alternatives (excluding no action) would be effective in
protecting human health and the environment.
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The removal of contaminated soils or in-situ chemical oxidation would be protective of human
health and the environment through the elimination of groundwater contamination. Due to the
reactive nature of the reagents involved, precautions would be required during the in-situ
chemical oxidation process to be protective of the workers applying the reagent. As described
above, the in-situ chemical oxidation alternative would also require the installation and
maintenance of a cap to prevent direct exposure to impacted near-surface soil.

The implementation of institutional and engineering controls would be protective of human
health and the environment since this alternative would serve to prevent direct exposure to the
public while also notifying the future property owner(s) of the identified environmental
conditions. The installation of a cap also corresponds to the proposed future use of the Site
(i.e., auxiliary parking lot).

The excavation of all impacted soils would be protective of human health and the environment.
The removal of all impacted soils would result in the elimination of the potential for direct contact
with any of these contaminants, thereby eliminating the need for a cap, and would serve to
reduce dissolved-phase VOC concentrations in groundwater.

2.11.1.1

Compliance with SCGs

Each of the alternatives listed above (excluding no action) could be completed in conjunction
with all applicable SCGs. For the options that include the excavation and off-site disposal of
contaminated soils, applicable manifesting and reporting in accordance with State and Federal
regulations would be required. Those options calling for treatment of groundwater but that leave
lower levels of soil contamination behind, specifically PAH compounds detected along the
southern property boundary, would require the use of engineering and institutional controls to
prevent direct human exposure.

The treatment of impacted groundwater via chemical oxidation will require approval from the
United States Environmental Protection Agency (USEPA) for the injection of reagents. All of
these options can be conducted in accordance with applicable SCGs.

2.11.1.2

Short-Term Effectiveness

The duration necessary to excavate the contaminated soil is estimated at two to three weeks.
During this period, measures would be required to minimize the potential for exposure of
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workers, and to a lesser degree the surrounding public, to the contaminants, specifically VOCs
off-gassing from excavated soils and to a lesser extent PAHs in fill. Similarly, the duration for
the installation of the in-situ chemical oxidation injection wells would be on the order of a few
weeks; however, the injection/monitoring program would extend for at least one calendar year.
The short-term exposure scenarios can be addressed through the use of vapor/dust monitoring
and, as necessary, applying mitigation measures such as vapor suppression foams or applying
water for dust suppression. In addition, the injection of reagents will require the construction of
temporary on-site holding cells in order to prevent the migration of material should a spill occur.

The short-term exposure scenario for the excavation of contaminated soil and the installation of
injection wells for in-situ chemical oxidation are similar to those discussed above; although there
would be a slightly higher potential for exposure during soil removal as additional soils would be
excavated, but less potential for exposure during injection well installation as less earth will be
moved. The potential exposures could be mitigated as described above. The duration of the
chemical oxidation applications is estimated for one calendar year during which time, conditions
would need to be monitored closely during applications.

2.11.1.3

Long-term Effectiveness

Each alternative which does not call for the removal of all impacted soils, including PAHimpacted fill, require the use of engineering and institutional controls to prevent potential direct
exposure to PAH-impacted fill. However, the long-term effectiveness of these controls has been
proven in the past at numerous sites and is consistent with State regulations.

All soils excavated and disposed of offsite would be effective in the long-term cleanup of the
Site through the removal of contaminant sources.

The long-term effectiveness of groundwater treatment systems varies from site to site, with
some operating well beyond the anticipated durations.

2.11.1.4

Reduction of Toxicity, Mobility and Volume

Each alternative providing for the excavation and off-site disposal of contaminated soil would be
effective in permanently removing that portion of the contamination from the Site thereby
reducing the volume of contaminants remaining. The more contaminated soil that is removed,
the more contaminants permanently removed from the Site.
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The result of the proper implementation of the various groundwater treatment options would
remove the contaminants from the Site, although the technology does not always ensure finality
with respect to achieving regulatory standards.

Capping measures would serve to decrease the mobility of subsurface contaminants by
preventing contact during precipitation events.

2.11.1.5

Feasibility/Implementability and Cost

The feasibility for each alternative was evaluated based on the ability to implement each option
as well as its cost. Each of the active remedial alternatives can be implemented at the Site; and
each with relative ease due to the fact that there are no site constraints that would preclude the
implementation of any remedial alternative. A detailed cost estimate for each alternative is
provided as Table 1. A comparative analysis for each remedial alternative is provided as Table
2.
2.11.1.6

Land Use

The planned future use of the Site is consistent with local zoning laws and conforms to the
current and/or future use of the area (i.e., mixed commercial/residential). All alternatives, with
the exception of Alternative 1 (i.e., no further action), would facilitate the redevelopment of the
property into an auxiliary parking lot while remaining protective of human health. However, due
to the intended and anticipated future use of the Site, Alternatives 2, 3, and 4 are better suited
to serve as the final remedy since each involves the installation of a site cover to prevent direct
exposure with subsurface contamination, thereby allowing the parking lot to serve as the
remedy and final use of the property.
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3.0 Recommended Remedial Alternative
Based on the comparative analysis, the implementation of institutional (i.e., Environmental
Easement) and engineering controls (i.e., capping measures), along with the performance of
long-term groundwater monitoring, is considered the most feasible and cost-effective remedial
alternative for this Site. The proposed remedy represents a proven and widely accepted
approach that is protective of human health and the environment; consistent with Federal, State,
and local laws; and will not negatively impact the local community and/or nearby sensitive
populations, while the additional actions under the active alternatives (e.g., soil excavation, insitu chemical oxidation) would result in significantly increased short-term risks related to
increased soil/chemical volume/handling and construction (e.g., worker exposure, injury, odors,
noise, spills, traffic, etc.). As such, the potential added benefits of the active actions do not
outweigh those risks. In addition, the recommended remedial alternative can be easily
implemented for a lower cost than other alternatives since the installation of a cap is in line with
the future use of the Site as an auxiliary parking lot, and due to the fact that the necessary
monitoring well network remains in place.
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TABLES

TABLE 1
Remedial Alternatives Cost Comparison
7-11 Johnes Street
Newburgh, NY
Site No. No. B00188

Proposed Remedy

Task
No Action

Alternative 1 - No Action

Description
No further action

$

Estimated Cost
-

$
$
$
$
$
$

20,000.00
4,800.00
1,920.00
1,500.00
4,000.00
32,220.00

$
$
Estimated Total $

7,500.00
4,500.00
12,000.00

$
Estimated Total $
Total Capitol Costs $

20,000.00
20,000.00
64,220.00

Alternative 2 - Institutional/Engineering Controls (Environmental Easement/Site Cover)
Capital Costs
Engineering Controls

Site Cover Installation

Contractor Fees (Mobilization/Demobilization, SWPPP, Construction Work Plan, SESC Controls, etc)
Removal and off-site disposal of 60 tons of PAH-impacted material ($80/ton)
Backfill of excavated area within 60 tons of certified clean, quarry-derived material ($32/ton)
Permit Acquistion and Fees
Engineer Oversight (includes equipment and vehicle) @ $800/day for 5 days
Estimated Total

Insitutional Controls

Environmental Easement

Preparation and Filing of Environmental Easement (To be prepared by City counsel)
Final Site Survey and Description

Reporting

Final Remediation Documents (CCR/SMP/FER)

Future Annual Costs
Groundwater Monitoring
Reporting
Repairs

Conduct Triennial Groundwater Monitoring Event for 15 years @ $2,125/event. Includes collection of
samples from existing monitoring wells for VOCs only. Includes QA/QC samples ($10,625.00)
Inspect cap and prepare/submit Long Term Periodic Reviews on a triennial basis for 30 years @
$2,500/review ($25,000.00)
Periodic Site Cap Repairs (assume monitoring for 30 year term) ($30,000.00)
*Total Future Annual Costs

$

8,166.61

$
$
$

19,215.56
23,058.68
50,440.85

Total for Alternative 2 $

114,660.85

Alternative 3 - In-Situ Treatment and Site Cover
Capitol Costs
In-situ Treatment

In-situ Chemical Oxidation
USEPA Underground Injection Control Request Letter
Installation of injection wells via hollow-stem auger drilling method (9 wells total)
Treatment Event (4 recommended)
Remediation Contractor @ $3,250.00/event
Chemical Oxidants (4,800 lbs of activated persulfate at $1.75/lb and 10,520 lbs of caustic activator at
$0.40/lb), includes shipping and taxes
Engineer Oversight (includes equipment and vehicle) @ $1,950/event
Performance groundwater monitoring - 4 events at $2,125/event
Estimated Total

$
$
$

13,000.00

$
$
$
$

15,208.00
7,800.00
8,500.00
61,008.00

$
$
$
$
$
$

20,000.00
4,800.00
1,920.00
1,500.00
4,000.00
32,220.00

$
$
$
Estimated Total $
Total Capitol Costs $

7,500.00
4,500.00
20,000.00
32,000.00
125,228.00

Engineering Controls

Site Cover Installation

Contractor Fees (Mobilization/Demobilization, SWPPP, Construction Work Plan, SESC Controls, etc)
Removal and off-site disposal of 60 tons of PAH-impacted material ($80/ton)
Backfill of excavated area within 60 tons of certified clean, quarry-derived material ($32/ton)
Permit Acquistion and Fees
Engineer Oversight (includes equipment and vehicle) @ $800/day for 5 days
Estimated Total

Insitutional Controls

Environmental Easement

Preparation and Filing of Environmental Easement (To be prepared by City counsel)
Final Site Survey and Description
Final Remediation Documents (CCR/SMP/FER)

Reporting

750.00
15,750.00

Future Annual Costs
Conduct Two Triennial Groundwater Monitoring Event (2 events @ $2,125/event). Includes collection of
samples from existing monitoring wells for VOCs only. Includes QA/QC samples ($4,250.00)

$

3,266.65

Reporting/Inspection

Inspect cap a on a triennial basis for 30 years @ $1,000/inspection ($10,000.00)
Prepare/submit Long Term Periodic Reviews every 5 years for 30 years @ $2,500/review ($15,000.00)

$
$

7,686.23
11,529.34

Repairs

Periodic Site Cap Repairs (assume monitoring for 30 year term) ($30,000.00)

$
$

23,058.68
45,540.89

Groundwater Monitoring

*Total Future Annual Costs

Total for Alternative 3 $
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TABLE 1
Remedial Alternatives Cost Comparison
7-11 Johnes Street
Newburgh, NY
Site No. No. B00188
Proposed Remedy

Task

Description

Estimated Cost

Alternative 4 - Soil Excavation to Protection of Groundwater SCO and Site Cover
Capitol Costs
Active Remediation/Engineering Controls

Soil Excavation/Site Cover Installation

Contractor Fees (Mobilization/Demobilization, SWPPP, Construction Work Plan, SESC Controls, etc)
Removal and off-site disposal of 1,290 tons of impacted material ($80/ton)
Backfill of excavated area within 1,290 tons of certified clean, quarry-derived material ($32/ton)
Permit Acquistion and Fees
Engineer Oversight (includes equipment and vehicle) @ $800/day for 15 days
Estimated Total

Insitutional Controls

Environmental Easement
Reporting

Preparation and Filing of Environmental Easement (To be prepared by City counsel)
Final Site Survey and Description
Final Remediation Documents (CCR/SMP/FER)

Groundwater Monitoring

Conduct Two Triennial Groundwater Monitoring Event (2 events @ $2,125/event). Includes collection of
samples from existing monitoring wells for VOCs only. Includes QA/QC samples ($4,250.00)

$

3,266.65

Reporting

Prepare/submit Long Term Periodic Reviews every 5 years for 30 years @ $2,500/review ($15,000.00)

$

11,529.34

Repairs

Periodic Site Cap Repairs (assume monitoring for 30 year term) ($30,000.00)

$
$

23,058.68
37,854.66

Future Annual Costs
Site Monitoring and Reporting

$
$
$
$
$
$

20,000.00
103,200.00
41,280.00
1,500.00
12,000.00
177,980.00

$
$
$
Estimated Total $
Total Capitol Costs $

7,500.00
4,500.00
20,000.00
32,000.00
209,980.00

*Total Future Annual Costs

Total for Alternative 4 $

247,834.66

Alternative 5 - Soil Excavation to Unrestricted Use
Capitol Costs
Active Remediation

Soil Excavation

Contractor Fees (Mobilization/Demobilization, SWPPP, Construction Work Plan, SESC Controls, etc)
Removal and off-site disposal of 2,092 tons of impacted material ($80/ton)
Backfill of excavated area within 2,092 tons of certified clean, quarry-derived material ($32/ton)
Permit Acquistion and Fees
Engineer Oversight (includes equipment and vehicle) @ $800/day for 20 days
Estimated Total

$
$
$
$
$
$

20,000.00
167,360.00
66,944.00
1,500.00
16,000.00
271,804.00

Post-Remediation Confirmatory Sampling (2 events @ $2,125/event). Includes collection of samples from
existing monitoring wells for VOCs only. Includes QA/QC samples
Well Decommissiong (5 wells @$250/well)

$
$

4,250.00
1,250.00

$
Estimated Total $

20,000.00
25,500.00

Site Monitoring and Reporting
Groundwater

Reporting

Final Remediation Documents (CCR/FER)

Total for Alternative 5 $

297,304.00

Notes:
* Cost includes 5% annual discount rate
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TABLE 2
Remedial Alternatives Criteria Comparison
7-11 Johnes Street
Newburgh, NY
Site No. No. B00188

Remedial Alternatives

Overall Protection of Human
Health and the Environment

Short-Term
Effectiveness

Long-Term
Effectiveness

Reduction of Toxicity,
Mobility, and Volume

Feasibility/Implementability

Land Use

Cost

Alternative 1
No Action
Alternative 2
Institutional/Engineering Controls

Poor

Poor

Poor

Poor

Poor

Excellent

Commercial

$0.00

Good

Good

Excellent

Good

Good

Excellent

Commercial

$ 114,660.85

Alternative 3
In-situ Chemical Oxidation and Site Cover

Good

Fair

Good

Good

Fair

Good

Commercial

$170,768.89

Good

Good

Fair

Excellent

Good

Fair

Commercial

$247,834.66

Excellent

Excellent

Poor

Excellent

Excellent

Poor

Unrestricted

$297,304.00

Alternative 4
Soil Excavation to Protection of Groundwater
Soil Cleanup Objectives and Site Cover
Alternative 5
Soil Excavation to Unrestricted Use Soil
Cleanup Objectives
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Location: New Jersey State Plane (NAD 83 feet) N 969808.6 E 626257.9
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