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1.0   Introduction and Description of Remedial Program

1.1 Introduction

This document is required as an element of the remedial program at the Tuxedo Waste Disposal
Superfund Site (hereinafter referred to as the “Site”) under the New York State Superfund Standby
Program, which is administered by the New York State Department of Environmental Conservation
(NYSDEC). Refer to Figure 1 for the Site Location Map. After being identified as a waste disposal
facility for nonexempt wastes and added to the NYSDEC Registry of Inactive Hazardous Waste
Disposal Sites as a Class 2a site (Site No. 336035), the Site was remediated in accordance with the
February 1992 Record of Decision (ROD). The primary sources of contamination remain controlled
with an engineered final cover equipped with a passive gas collection system.

1.1.1 General

Construction and demolition material mixed with hazardous waste were deposited at the Site in
1987. Investigations completed prior to 1992 indicated that the contamination most likely originated
from acceptance of wastes impacted by petroleum products and industrial solvents. Groundwater
contaminated with heavy metals and organic compounds is present beneath the Site, which is
hydraulically connected to the Ramapo River. Methane and hydrogen sulfide gas released into
ambient air from waste decomposition was also identified as a source of contamination. The
presence of these contaminants was considered a significant risk to public health and the
environment, which resulted in remedial action.

Pursuant to the ROD, waste from the southeast corner of the Site was excavated, relocated to the
center of the Site, and consolidated with impacted soil. The waste material and impacted soil were
regraded and an engineered final cover was installed, which was equipped with a passive gas
collection and treatment system.

The boundaries of the two properties which comprise the approximately 12-acre Site are displayed
on Figure 2. The metes and bounds are defined in the current property deeds (Appendix A), which
were recorded in October 1985 (Parcel No. 9-1-11) and January 1995 (Parcel No. 9-1-13) with the
Orange County Clerk.

Following completion of the remedial work required per the ROD, combustible gas continues to
emanate from the Site to the atmosphere in a controlled manner due to the presence of the gas
collection system. In addition, groundwater contamination remains beneath the Site. These are
hereafter referred to as “remaining contamination.”  This Site Management Plan (SMP) was
prepared to manage remaining contamination at the Site until the NYSDEC determines that either
adequate attenuation of contamination has been achieved, or there is sufficient evidence that a
threat of off-site migration of contaminants to the Ramapo River no longer exists. All reports
associated with the Site can be viewed by contacting the NYSDEC or its successor agency
managing environmental issues in New York State.

This SMP is prepared by AECOM Technical Services Northeast, Inc. (AECOM) on behalf of the
NYSDEC, in accordance with the requirements in “Technical Guidance for Site Investigation and
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Remediation - DER-10” (NYSDEC, May 2010) and other guidelines provided by the NYSDEC. This
SMP addresses the means for implementing the Institutional Controls (ICs) and Engineering
Controls (ECs) that are required by the ROD.

1.1.2 Purpose

The Site contains contamination left after completion of the remedial action. ECs (i.e., an
engineered final cover, passive gas collection and ventilation system, surface water diversion
system, and fencing) were incorporated into the Site remedy to control exposure to remaining
contamination and to ensure the protection of public health and the environment. An IC in the form
of a deed restriction/environmental easement is required per the ROD.  Easements for each
property comprising the Site are currently under development by the NYSDEC.  Environmental
easement(s) will be necessary for this document to be considered complete and, therefore, all
references within this document going forward will be present tense.

An easement granted to the NYSDEC and recorded with the Orange County Clerk will require
compliance with this SMP and all ECs and ICs placed on the Site. The ICs place restrictions on site
use and mandate operation, maintenance, monitoring and reporting measures for all ECs and ICs.
More specifically, the ICs limit use of the property to prevent any activities that could damage or
compromise the integrity of the engineered final cover and gas collection system.

This SMP specifies the methods necessary to ensure compliance with all ECs and ICs required by
the ROD for contamination that remains at the Site. Once this plan is approved by the NYSDEC and
compliance with this plan is required by the grantor of the environmental easement and the
grantor’s successors and contractors, this SMP may only be revised with the approval of the
NYSDEC.

This SMP provides a detailed description of all procedures required to manage remaining
contamination at the Site after completion of the Remedial Actions, including:  (1) implementation
and management of all ECs/ICs; (2) media monitoring; (3) operation and maintenance of all
treatment, collection, containment, or recovery systems; (4) performance of periodic inspections,
certification of results, and submittal of Periodic Review Reports (PRRs); and (5) defining criteria for
termination of site management operations.

To address these needs, this SMP includes two plans: (1) an EC/IC Plan for implementation and
management of all EC/ICs; and (2) a Maintenance and Monitoring (M&M) Plan for implementation
of Site monitoring and passive EC maintenance activities.

This plan also includes a description of PRRs for the periodic submittal of data, information,
recommendations, and certifications to the NYSDEC.

It is important to note that:

· This SMP details the Site-specific implementation procedures required by the ROD and
environmental easement. Failure to properly implement the SMP is a violation of the ROD
and environmental easement; and

· Failure to comply with this SMP is also a violation of New York State Environmental
Conservation Law 6 NYCRR Part 375 (NYSDEC, December 2006) and the ROD for the
Site, and thereby subject to applicable penalties.
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1.1.3  Revisions

Revisions to this plan will be proposed in writing to the NYSDEC’s project manager. In accordance
with the environmental easement for the Site, the NYSDEC will provide a notice of any approved
changes to the SMP, and append these notices to the SMP retained in NYSDEC files.

1.2 Site Background

1.2.1 Site Location and Description

The Site is a former waste disposal facility located in the Town of Tuxedo, Orange County, New York
(Figure 1). The Site consists of approximately 12 acres situated along State Route 17, in a rural area
approximately one mile north of the Village of Tuxedo Park. The Site is located between State Route
17 (to the west) and an active rail line currently owned by the Metro-North Railroad to the east (Figure
2). The New York State Thruway (I-87) is located approximately 250 feet to the east of the rail line.
The Site lies on two separate parcels of land with distinct landowners. A majority of the Site is situated
on a 12.2-acre parcel owned jointly by Renard Barone and Sarkis Khourouzian. The remainder of the
Site is located in the northwestern corner of a 7.9-acre parcel formerly owned by the Georgia Tech
Foundation (the property was sold to Robert Iazzetti in 1994). The parcels are identified as Section 9
Block 1 Lot 11 and Section 9 Block 1 Lot 13, respectively, on the Town of Tuxedo tax map. For the
purpose of this SMP, portions of the two parcels will together be referred to as the Site, and will be
distinguished from one another when necessary.

1.2.2 Site History

Prior to 1985, the Site was used as a sand and gravel mine, providing aggregate to a bituminous
concrete plant. The Thruway Asphalt Company operated the mine and plant through 1985, when
parcel number 9-1-11 was sold to Renard Barone and Sarkis Khourouzian (Figure 2). Beginning in
February 1987, Barone and Khourouzian authorized Frank Sacco to use the Site as a construction
and demolition debris landfill until the NYS Department of Law terminated disposal activities in
October 1987 following inspections and discovery of the disposal of nonexempt solid wastes. These
operations violated the solid waste regulations in place at the time. During disposal operations, the
Site amassed approximately 500,000 cubic yards of waste. In an effort to abide by a court order and
to control objectionable odors emanating from the Site, soil from an industrial site in Mahwah, New
Jersey was used as cover material. Subsequent analysis determined the cover material was
contaminated with low concentrations of polychlorinated biphenyls (PCBs).

In December 1987, the Site was added to the NYSDEC Registry of Inactive Hazardous Waste
Disposal Sites as a Class 2a site (Site No. 336035). This designation means that disposal of
hazardous waste has been confirmed, and the presence of such hazardous waste or its components
or breakdown products represents a significant threat to public health or the environment.

Concurrently, the presence of an illegal landfill on the former Georgia Tech Foundation property,
parcel number 9-1-13 (Figure 2), was recognized and incorporated into the investigation and
classification of the main parcel.

Site investigations and a feasibility study were completed between 1988 and 1991. A ROD was
issued in February 1992 to address impacted soil, refuse, groundwater and landfill gas on the Site and
surface water and sediment within the Ramapo River. The selected remedies per the ROD consisted
of excavation of refuse from the southeast corner of the Site and consolidation into the main area;
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installation of an engineered final cover equipped with a gas collection layer; installation of a passive
gas treatment system; construction of a surface water diversion system; implementation of site use
restrictions; and monitoring of groundwater, surface water and sediment, and air emissions to
determine the effectiveness of the remedial program.

Remedial activities were completed in conformance with the ROD. Beginning in October 1995, the
remedial program was initiated by the excavation of refuse, consolidation of refuse and soil, and
reclamation of soil from the southeast corner of the Site to the center of the landfill. Upon completion
of the consolidation activities, an engineered final cover with a gas collection layer, gas treatment
system using activated carbon, and a surface water diversion system were installed.

In 1996, after completion of the remedial action, the NYSDEC reclassified the Site as Class 4, which
is defined as a site that has been properly closed but requires continued site management, consisting
of operation, maintenance and monitoring (OM&M).

1.2.3 Geologic Conditions

Published geologic maps and reports indicate that this region is located in the New England Upland
Physiographic Province, and that the bedrock at the Site consists of Precambrian Gneiss of the
Hudson Highland Massif (biotite granite gneiss). All rock cores collected during the Remedial
Investigation (RI) show quartz plagioclase gneiss interlayered with amphibolite.

The Site is located in the Ramapo River Valley. The Ramapo River is located between the rail line and
the New York State Thruway. The Ramapo River Valley is described as having steep grades with
abrupt elevation changes as seen in the area to the west of the Site, where the land rises
approximately 300 feet along the Ramapo River Valley wall. The Ramapo River is a Class A stream at
this location, flowing to the south. According to the Phase II investigation report, the river has a direct
hydraulic connection with the groundwater beneath the Site.

The Site is a gentle hillside at the base of a steeply graded slope with dense tree cover. State Route
17 separates the Site from the steep slope. The north-northeast portions of the Site are a gently
sloping hillside with bedrock outcrops, which transitions into a steep slope to the rail line. The summit
of the Site has a moderate grade and is covered with grass.

Previous investigation of the Site states that before the remedial actions were implemented, the depth
to bedrock ranged from 0 to approximately 70 feet below ground surface (bgs), with bedrock deepest
and fill material thickest at the center of the Site. Bedrock outcrops in the northern and eastern
portions of the Site, located just west of the rail line, dip to the southwest. The unconsolidated
materials above the bedrock are highly variable in thickness and are comprised of construction and
demolition (C&D) debris, recent alluvial deposits, outwash sand and gravel, and glacial till.
Groundwater depth beneath the Site ranges from approximately 8 to 40 feet bgs. Groundwater flow
occurs within two separate water-bearing units: unconsolidated soil and weathered bedrock; and
unweathered, competent bedrock. Permeability studies from the Phase II investigation and results
from the RI show connectivity between the two water-bearing units, resulting in one aquifer system.
According to the historical data, the natural direction of groundwater flow from the upper
unconsolidated water-bearing unit is generally from the relatively high elevations west of the Site to
the east, toward the Ramapo River. Groundwater flow direction in the competent bedrock is less
defined due to natural irregularities in the bedrock (e.g., joints, fractures, and discontinuities). The
water table at the perimeter of the Site is relatively shallow and is present in the unconsolidated layer.
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AECOM measured the depth-to-groundwater in each monitoring well during the last groundwater
sampling event, which occurred in June 2009. The measurements were used to calculate
groundwater elevations (Table 1). Due to the presence of the waste material prior to well installation,
groundwater contour maps for the aquifers beneath the Site could not be developed. The composition
and construction of the landfill prohibits the natural flow of groundwater beneath and surrounding the
Site.

Geologic cross-sections of pre-remedy conditions from the Phase II investigation are provided in
Appendix B. A Conceptual Site Model (CSM) was prepared to illustrate current Site conditions, based
on available data (Figure 3).

1.3 Summary of Remedial Investigation Findings

A Phase II investigation and Remedial Investigation/Feasibility Study (RI/FS) were performed to
characterize the nature and extent of contamination at the Site. The results are described in detail in
the following submittals:

· Lawler, Matusky & Skelly Engineers. 1989. “Engineering Investigations at Inactive Hazardous
Waste Sites, Phase II Investigation, Tuxedo Waste Disposal Site, Site No. 336035, Tuxedo,
Orange County.” March 1989.

· Metcalf & Eddy of New York, Inc. 1991. “Tuxedo Waste Disposal Site, Site ID #3-36-035,
Remedial Investigation and Feasibility Study.” November 1991.

· NYSDEC. 1992. “New York State Superfund Record of Decision, Tuxedo Waste Disposal
Site, Orange County, New York, Site Number 3-36-035.” February 1992.

· NYSDEC. 2004. “New York State Long Term Monitoring Plan, Tuxedo Waste Disposal Site,
Orange County, New York, Site Number 3-36-035.” December 2004.

Based on the results of the Phase II investigation, the Tuxedo Waste Disposal Site was reclassified
from Class 2a to Class 2, which indicates that the presence of hazardous waste had been confirmed
and that action was required to mitigate the threat to human health and the environment. An RI/FS
was deemed necessary to expand on the Phase II results, and to further define the nature and extent
of contamination to enable development of remedial alternatives.

Results from the 1989 Phase II investigation and 1991 RI are summarized below. Site-related
contaminants of concern (COCs) were identified in the ROD for each media type, including air, soil
gas, soil, groundwater, surface water, and sediment. A full list of COCs per media type is presented
in Table 1 of the ROD in Appendix C.

1.3.1 Ambient Air

The ROD indicates that hydrogen sulfide, methane, and volatile organic compounds (VOCs) are the
COCs in air. Specific VOCs included toluene, trichloroethylene, carbon tetrachloride, 1,2-
dichloroethane, xylene, benzene, ethylbenzene, Freon 113 and chloroform.

On-site ambient air sampling was performed during Phase II intrusive activities and normal site
conditions. Additionally, emissions into ambient air were monitored from gas vents, where elevated
concentrations of hydrogen sulfide (300 parts per million [ppm]) and organic vapors (methane and
VOCs at 70 ppm) were detected. Ambient air sampling indicated the likelihood of off-site migration of



AECOM Environment

workplan.hw336035.2019-06-13.FinalSMPRev1.docx June 2019

1-6

methane and hydrogen sulfide at reduced concentrations; however, off-site VOC migration was not
identified.

No hydrogen sulfide was detected from samples collected at six locations on the Site during the RI.

1.3.2 Soil

The ROD states that soil contamination includes VOCs, semi-volatile organic compounds (SVOCs),
metals, and PCBs. Specific metals included aluminum, arsenic, cadmium, copper, iron, lead,
magnesium, manganese, mercury, nickel, sodium, selenium, silver, and zinc. Specific VOCs included
toluene, trichloroethylene, carbon tetrachloride, 1,2-dichloroethane, xylene, benzene, ethylbenzene,
Freon 113 and chloroform. Specific SVOCs included fluoranthene, pyrene, chrysene, phenols,
naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, fluorene, phenanthrene, bis-2-
ethylhexylphthalate, benzo(a)anthracene, benzo(b)fluoranthene, and benzo(a)pyrene.

Soil samples of fill material collected during the Phase II trenching and test pitting programs contained
elevated concentrations of VOCs, SVOCs, and metals. Maximum concentrations of contaminants were
as follows: 2.2 milligrams per kilogram (mg/kg) total VOCs; 382 mg/kg total Polycyclic Aromatic
Hydrocarbons (PAHs); 2,853 mg/kg total SVOCs; 4 mg/kg PCBs; 0.033 mg/kg pesticides; 800 mg/kg
unidentified hydrocarbons; 2,160 mg/kg lead; and 3.3 mg/kg cyanide. Elevated concentrations of
metals were reported in samples, including calcium (9.2%), iron (3.98%), and 0.1 to 1% of aluminum,
magnesium, potassium, and zinc. Overall, one sample failed Resource Conservation and Recovery Act
(RCRA) hazardous waste thresholds for lead toxicity (8.1 milligrams per liter [mg/L]), reactivity (reactive
sulfide concentration of 34,100 hydrogen sulfide [H2S]/kg), and ignitability. A split sample for the lead
toxicity characteristic leaching procedure (TCLP) analysis was non-detect. Dioxin was encountered at
0.091 mg/kg, below the United States Environmental Protection Agency (US EPA) recommended
cleanup value for commercial/industrial usage.

Analytical testing of waste sludge reported 60 mg/kg total VOCs and 200 mg/kg PAHs. The Phase II
report concluded that the waste material contained high concentrations of lead leachate and organic
compounds (e.g., gasoline, coal tar, wood preservatives, fuel oil, tars, and Stoddard solvent).

The landfill cover material was tested for priority pollutants and exhibited a maximum total PCB
concentration of 1.2 mg/kg and 7 mg/kg PAHs.

During the RI, soil samples were collected from seven perimeter soil borings that were later converted
into groundwater monitoring wells. No VOCs, SVOCs, or metals were reported in excess of then-
current standards.

1.3.3 Site-Related Groundwater

The ROD states that groundwater contamination includes VOCs, SVOCs, and metals. Specific metals
included aluminum, arsenic, cadmium, copper, iron, lead, magnesium, manganese, mercury, nickel,
sodium, selenium, silver, and zinc. Specific VOCs included toluene, trichloroethylene, carbon
tetrachloride, 1,2-dichloroethane, xylene, benzene, ethylbenzene, Freon 113 and chloroform. Specific
SVOCs included fluoranthene, pyrene, chrysene, phenols, naphthalene, 2-methylnaphthalene,
acenaphthene, dibenzofuran, fluorene, phenanthrene, bis-2-ethylhexylphthalate, benzo(a)anthracene,
benzo(b)fluoranthene, and benzo(a)pyrene.



AECOM Environment

workplan.hw336035.2019-06-13.FinalSMPRev1.docx June 2019

1-7

During the Phase II investigation, VOCs, SVOCs, and pesticides were not detected in groundwater
samples collected from the seven wells (MW-1 through MW-7) installed around the perimeter of the
Site. Metals were detected at concentrations greater than area background levels in the on-site
monitoring wells. Metals reported in excess of groundwater standards include: arsenic (26 micrograms
per liter [µg/L]), iron (34,400 µg/L), magnesium (101,000 µg/L), manganese (12,300 µg/L), selenium
(24 µg/L), and sodium (104,000 µg/L).

RI data identified detectable concentrations of VOCs; however, none of these compounds were
reported above standards. Three SVOCs (phenol, naphthalene, and acenaphthene) were reported at
concentrations marginally above groundwater standards. RI groundwater data identified the following
metals in excess of groundwater standards: cadmium (21 µg/L), iron (31,800 µg/L), lead (1,980 µg/L),
magnesium (91,500), manganese (12,900 µg/L), and sodium (198,000 µg/L).

1.3.4 Surface Water

The ROD states that surface water contamination includes SVOCs and metals. Specific metals
included aluminum, arsenic, cadmium, copper, iron, lead, magnesium, manganese, mercury, nickel,
sodium, selenium, silver, and zinc. Specific SVOCs included fluoranthene, pyrene, chrysene, phenols,
naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, fluorene, phenanthrene, bis-2-
ethylhexylphthalate, benzo(a)anthracene, benzo(b)fluoranthene, and benzo(a)pyrene.

No VOCs, pesticides/PCBs, or SVOCs were detected in the four surface water samples collected
during the Phase II investigation. Metals were detected, but were not significantly greater than the
results of the background upstream samples, except zinc. Zinc concentrations were reported at
47,125 µg/L versus a standard of 300 µg/L. Iron was above the surface water standard in both the
upstream and downstream locations.

During the RI, three surface water samples were collected near the Site from the Ramapo River
(upstream, mid-site, and downstream). No VOCs or SVOCs were detected in any of the samples.
Several metals (aluminum, calcium, iron, lead, magnesium, and sodium) were detected at marginally
greater concentrations in the downstream sample than the sample collected upstream of the Site. Iron
(425 µg/L) was the only metal reported to exceed the human health-based Ambient Water Quality
Standards and Guidance Values (AWQS/GV) of 300 µg/L. One sample analyzed for aluminum
reported a concentration in excess of the NYSDEC aquatic standard for ionic aluminum, and one
sample analyzed for mercury reported a concentration in exceedance of the NYSDEC standard for
aquatic species.

1.3.5 Sediment

The ROD states that sediment contamination includes SVOCs and metals. Specific metals included
aluminum, arsenic, cadmium, copper, iron, lead, magnesium, manganese, mercury, nickel, sodium,
selenium, silver, and zinc. Specific SVOCs included fluoranthene, pyrene, chrysene, phenols,
naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, fluorene, phenanthrene, bis-2-
ethylhexylphthalate, benzo(a)anthracene, benzo(b)fluoranthene, and benzo(a)pyrene.

Sediment samples were collected from four locations along the Ramapo River during the Phase II
investigation. These samples were collected from upstream, mid-site (location closest to landfill),
downstream, and a background location. No VOCs, pesticides, or PCBs were detected in the
sediment samples. Tentatively identified SVOCs related to petroleum products were detected in the
sediment samples collected from the downstream location. Some metals concentrations were
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detected in the downstream samples at higher levels than the samples collected from the upstream
and background locations, suggesting influence by the landfill.

Three locations were sampled along the Ramapo River during the RI. No VOCs were detected in
excess of sediment criteria. Four PAHs [benzo(a)anthracene, chrysene, benzo(b)fluoranthene, and
benzo(a)pyrene] were detected in the upstream sample at concentrations in excess of sediment
guidelines for human health impacts, but not in the mid-site or downstream samples.

Sediment samples collected from the west bank of the Ramapo River at the upstream location
reported concentrations of several metals including arsenic, cadmium, cobalt, iron, magnesium,
manganese, and nickel to be greater than at the mid-site and downstream locations. Several other
metals (aluminum, barium, calcium, chromium, copper, lead, mercury, potassium, silver, sodium,
vanadium, and zinc) were detected at greater concentrations in the mid-site location than the
downstream samples. Cadmium, copper, lead, manganese, mercury, nickel, and zinc were reported
at concentrations in excess of sediment criteria in at least one location.

1.3.6 Site and Perimeter Soil Gas

The ROD indicates that hydrogen sulfide, methane, and VOCs are the COCs in soil gas. Specific
compounds are identified in Table 1 of the ROD.

Soil gas data collected during the Phase II investigation indicated that low concentrations of VOCs
associated with petroleum and chlorinated solvents were present across the entire Site. The highest
concentrations of petroleum-related constituents were located in the central and south-central portions
of the Site. Hydrogen sulfide was detected in nine out of ten soil sample points with concentrations
greater than 2,000 ppm or 2,840 milligrams per cubic meters (mg/m3), suggested in the RI to be from
the decomposition of gypsum contained in the construction debris. Maximum total VOC
concentrations were reported at 2,948 mg/m3 (686 ppm). Additionally, significantly elevated
concentrations of unidentified organic compounds were reported, with a maximum concentration of
32,200 mg/m3 (7,140 ppm).

A soil gas survey of the perimeter of the Site was not performed during the Phase II investigation.

RI soil gas sampling activities were performed along the site perimeter. Elevated concentrations of
methane were detected at greater than 1,000 ppm in several of the monitoring points. Additionally,
monitoring of the lower explosive limit (LEL) ranged from 64 to 100%. The maximum hydrogen sulfide
concentrations reported were 8 ppm.

1.4 Summary of Remedial Actions

Per the ROD, the site-specific remedial action objectives (RAOs) included:

· Prevention of unacceptable health risks to exposed populations from airborne
contaminants;

· Prevent unacceptable environmental risks due to exposure to site-related contaminants;

· Close the site in conformance with applicable regulations;

· Protect surface water and sediments from contamination which would adversely affect its
uses; and



AECOM Environment

workplan.hw336035.2019-06-13.FinalSMPRev1.docx June 2019

1-9

· Eliminate the odor nuisance emanating from the Site.

The Site was remediated in accordance with the following design and construction documents:

· NYSDEC. 1992. “New York State Superfund Record of Decision, Tuxedo Waste Disposal
Site, Orange County, New York, Site Number 3-36-035.” February 1992.

· Clough, Harbour & Associates. 1996. “New York State Superfund Contract Post-Closure
Monitoring and Maintenance Manual, Tuxedo Waste Disposal Site, Site No. 3-36-035, Work
Assignment No. D002676-3.” Revised August 1996.

· Clough, Harbour & Associates. 1998. “Amended New York State Superfund Contract Post-
Closure Monitoring and Maintenance Manual, Tuxedo Waste Disposal Site, Site No. 3-36-
035, Work Assignment No. D002676-3.” Revised August 1998.

· NYSDEC. 2004. “New York State Long Term Monitoring Plan, Tuxedo Waste Disposal Site,
Orange County, New York, Site Number 3-36-035.” December 2004.

The following is a summary of the Remedial Actions performed at the Site:

· Excavation of refuse, consolidation of refuse and soil, and reclamation of soil from the
southeast corner of the Site.

· Construction and maintenance of an engineered final cover with a passive collection layer to
prevent human exposure to contaminated soil and fill remaining at the Site.

· A passive gas collection and treatment system using activated carbon was installed after the
installation of the engineered final cover. In 1998, active mini-blowers were installed at select
gas vent stations and utilized until they were replaced with passive, stainless steel wind
turbine ventilators in 2005. Additional ventilators have been installed between 2005 and 2010.
The activated carbon drums were removed in August 2008.

· A surface water diversion system was designed and built when the engineered final cover
was constructed at the Site.

· In 2007, two areas of slumping were identified on the eastern side of the Site. Site conditions
were further investigated and a corrective action was implemented and completed in
September 2008.

· In 2011, four areas containing landfill cap depressions resulting from down-slope barrier
protection soil erosion were identified on the eastern side of the Site.  Landfill cap
reconstruction and drainage improvements were designed and implemented during 2012, and
a Construction Completion Report (CCR) summarizing the work was issued in March 2013.

1.4.1 Remaining Contamination

Source material (waste fill) and contaminated soil were not removed from the Site and are present
beneath the cap in thicknesses up to 70 feet. These materials were consolidated and contained
beneath the engineered final cover. For the purposes of providing a baseline for post-remedial site
conditions, groundwater monitoring data from 2000 and 2001 and landfill gas monitoring data from
2010 were used. The previous long-term monitoring plan established for the site reduced monitoring
to metals concentrations in groundwater, and hydrogen sulfide and methane concentrations at the gas
ventilation stations (GVSs) and perimeter monitoring points (PMPs).
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Table 2 presents analytical results for metals in groundwater monitoring wells sampled in 2000 and
2001. More recent data has been provided to the NYSDEC in Groundwater Monitoring Reports and
Periodic Review Report(s). Iron, manganese, and sodium are the metals most consistently reported
above standards.

Groundwater sampling of select wells site-wide for emerging contaminants took place in September
2018.  Samples were tested for 1,4-dioxane and per- and polyfluorinated alkyl substances (PFAS),
emerging contaminants for which the Site had not been previously assessed.  As shown in Table 3,
analytical results indicated that 1,4-dioxane was not detected, or detected at levels below the 1
microgram per liter (µg/L) maximum contaminant level (MCL) currently proposed by the New York
State Department of Health (NYSDOH).  Perfluorooctanoic acid (PFOA) or perfluorooctanesulfonic
acid (PFOS) were reported above the MCL currently proposed by the NYSDOH (10 nanograms per
liter [ng/L] for each compound) in wells MW-3, MW-5 and RI-4.  Additional investigation is required to
assess whether any impacts have extended beyond the site boundaries.
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2.0   Engineering and Institutional Control Plan

2.1 Introduction

2.1.1 General

Since contaminated soil and groundwater exists beneath the Site, EC/ICs are required to protect
human health and the environment. This Engineering and Institutional Control Plan (EC/IC Plan)
describes the procedures for the implementation and management of all EC/ICs at the Site. The
EC/IC Plan is subject to revision by the NYSDEC.

2.1.2 Purpose

The purpose of the EC/IC Plan is to provide:

· A description of all EC/ICs on the Site;

· The basic implementation and intended role of each EC/IC;

· A description of the key components of the ICs as set forth in the ROD and environmental
easement;

· A description of the features to be evaluated during each required inspection and periodic
review;

· A description of plans and procedures to be followed for implementation of EC/ICs; and

· Any other provisions necessary to identify or establish methods for implementing the EC/ICs
required by the Site remedy, as determined by the NYSDEC.

2.2 Engineering Controls

The Site has the following ECs:

· An engineered final cover;

· A passive landfill gas collection and ventilation system is incorporated into the cover;

· A surface water diversion system that drains runoff away from the landfill;

· A chain link fence with a locked gate is present at the driveway to restrict vehicular access.
The fence is equipped with the appropriate signage; and

· Gas and groundwater monitoring networks.
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2.2.1 Engineering Control Systems

Engineered Final Cover

Exposure to source material and remaining soil contamination at the Site is prevented by an
engineered final cover system placed over the waste material. This cover system was designed to
comply with 6 NYCRR Part 360 requirements and is comprised of a 12-inch soil gas venting layer,
high density polyethylene (HDPE) geomembrane barrier, geosynthetic drainage layer, 24-inch soil
barrier protection layer, and six-inch topsoil layer (Figure 3). Record drawings are provided in
Appendix D. Procedures for the inspection and maintenance of this protective cover are provided
in the M&M Plan included in Section 3.0 of this SMP. Features to be evaluated include:

· Condition of cover soil and vegetation (i.e., inspection for erosion/disturbance);

· Settlement and subsidence of the cover system;

· Integrity of flexible geomembrane liner; and

· Leachate seepage.

No disturbance of the engineered final cover is acceptable without proper approval and coordination
with the NYSDEC.

Surface Water Diversion System

The surface runoff control system for the Site includes various components such as: drainage
swales, catch basins, culverts, stone outfalls, and erosion control mats. The combination of these
types of devices is intended to control surface run-on and runoff at the Site and on surrounding
lands resulting from a 100-year, 24-hour storm event. Additionally, the system is intended to reduce
infiltration of precipitation and subsequent generation of leachate. Record drawings of the surface
water diversion system are provided in Appendix D. Procedures for the inspection and
maintenance of this protective cover are provided in the M&M Plan included in Section 3.0 of this
SMP. Features to be evaluated during periodic inspection and review include the condition of runoff
control structures (e.g., flow restriction, damage, and settlement).

Combustible Gas Collection System

The soil gas venting layer within the engineered final cover is fitted with a network of horizontal and
vertical pipes for collection and distribution of combustible gas (hydrogen sulfide and methane)
generated at the Site through volatilization of chemicals within waste material and decomposition of
organic waste materials. This passive gas collection system ventilates the combustible gas from 12
GVSs located throughout the Site. Thirteen PMPs were originally located around the Site to ensure
combustible gas is not being released beyond the boundaries of the engineered final cover.
However, PMP-1, located near the gate to the site, appears to have been destroyed in 2018.  The
locations of the GVSs and PMPs are shown on Figure 2. The system is intended to control build-up
of gases beneath the protective cover by ensuring proper ventilation, prevent the underground
migration of gases away from the site, and control odors and emissions, as necessary. The GVSs
were designed and placed based on soil gas sampling data and the PMPs were designed and
placed based on proximity to the cover and even distribution. Record drawings of the cover system
are provided in Appendix D.
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In 1999, active mini-blowers were installed and operated at three GVSs (GVS-7, GVS-9, and GVS-
12) due to the build-up of gases beneath the cover; however, after periods of unreliable operation,
they were removed. In 2005 and 2006, six passive wind turbine ventilators were installed at GVS-2,
GVS-4, GVS-6, GVS-8, GVS-9, and GVS-11. In 2010, three additional ventilators were installed at
GVS-1, GVS-3, and GVS-5. Refer to Appendix E for information and specifications for the
ventilators.

The EC was originally designed to treat the gas through activated carbon to remove hydrogen
sulfide and VOCs; however, subsequent monitoring indicated that carbon treatment was not
necessary and could be eliminated. The vessels and fencing surrounding each GVS were removed
in 2007. No revisions were made to the original record drawings.

Procedures for operating and maintaining the passive gas collection system are documented in the
M&M Plan (Section 3.0 of this SMP). Features to be evaluated during periodic inspection and
review are:

· Condition and integrity of gas vent stations and perimeter monitoring points;

· Ventilator performance (i.e., need for maintenance); and

· Landfill gas emissions.

2.2.2 Remedial Process Closure Requirements

Generally, remedial processes are considered to be completed when effectiveness monitoring
indicates that the remedy has achieved the RAOs identified in the ROD (listed in Section 1.4 of this
SMP). The framework for determining when remedial processes are complete is provided in Section
6.4 of DER-10 (NYSDEC, May 2010). Due to feasibility, the remedy for this Site did not address the
principal threat at the site via active treatment, but instead addressed the principal pathways of
concern thereby mitigating the threat.

The ECs at the Site are considered permanent controls and the quality and integrity of these systems
will be inspected at regular intervals, indefinitely. The Post-Closure Monitoring and Maintenance
(PCMM) Manual indicates that post-closure maintenance and monitoring will be conducted for a
minimum of 30 years. Future potential for delisting the Site and discontinuing or reducing inspection,
maintenance, and monitoring of the ECs/ICs will be evaluated during the Periodic Review Process
and is subject to approval by the NYSDEC and NYSDOH.
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2.3 Institutional Controls

Per the ROD, the site remedy includes the placement of use restrictions on the site “to ensure that the
integrity of the remedy is not damaged or compromised. This will include restrictions on excavations
into the cover or any other activities that would reduce the effectiveness of the remedy (e.g.,
interference with the gas collection system).”  The intent of the ICs is to:

· Implement, maintain and monitor EC systems;

· Prevent future exposure to remaining contamination by containing and controlling
disturbances of the subsurface contamination; and

· Limit the use and development of the Site to those activities which do not interfere with the
effectiveness of the remedy or allow for exposure to contaminants.

Adherence to the ICs on the Site is a requirement of the ROD and environmental easement and will
be implemented under this SMP. The ICs for the Site include:

· Compliance with the environmental easement and this SMP by the Grantor and the
Grantor’s successors and assigns;

· All ECs must be operated and maintained as specified in this SMP;

· All ECs on the Controlled Property must be inspected at a frequency and in a manner
defined in the SMP;

· Groundwater, air emissions, and other environmental or public health monitoring must be
performed as defined in this SMP;

· Maintaining restricted access to the Site remedial components and posting of warning
notifications and contact information; and

· Data and information pertinent to Site Management of the Controlled Property must be
reported at the frequency and in a manner defined in this SMP.

ICs identified in the SMP may not be discontinued without an amendment to or extinguishment of
the environmental easement for the Controlled Property.

The Site has a series of ICs in the form of Site restrictions. Adherence to these ICs is required by
the ROD and the environmental easement. Site restrictions that apply to the Controlled Property
are:

· All future activities on the property that will disturb remaining contaminated material must be
conducted in accordance with this SMP. No intrusive activities or excavation may be
conducted at the Site without the consent of the NYSDEC;

· The use of the groundwater underlying the property is prohibited without treatment
rendering it safe for intended use; and

· Vegetable gardens and farming are prohibited on the Site.

2.3.1 Excavation Work Plan

In the event that any intrusive work which may encounter or disturb remaining contamination at the
Site is proposed in the future, an Excavation Work Plan (EWP) must be submitted to the NYSDEC.
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Any work conducted pursuant to the EWP must also be conducted in accordance with the
procedures defined in the Health and Safety Plan (HASP) prepared for the Site in accordance with
DER-10, and 29 CFR 1910, 29 CFR 1926, and all other applicable Federal, State, and local
regulations. Any intrusive construction work will be performed in compliance with these documents
and included in the periodic inspection and certification reports (Section 3.6).

The EWP must include provisions for the structural integrity of excavations, proper disposal of
excavation de-water, control of runoff from open excavations into remaining contamination, and for
structures that may be affected by excavations (e.g., building foundations and bridge footings). The
site owner will ensure that site development activities will not interfere with, or otherwise impair or
compromise, the ECs described in this SMP.

2.4 Inspections and Notifications

2.4.1 Periodic Inspections

Inspections of all remedial components installed at the Site will be conducted at the frequency
specified in the SMP M&M Plan schedule (Section 3.5). A comprehensive Site-wide inspection will
be conducted annually, regardless of the frequency of the PRR. The inspections will determine and
document the following:

· Whether ECs continue to perform as designed;

· If these controls continue to be protective of human health and the environment;

· Compliance with requirements of this SMP and the environmental easement;

· Achievement of remedial performance criteria;

· Sampling and analysis of appropriate media during monitoring events;

· If Site records are complete and up-to-date; and

· If any changes have been made to the remedial or monitoring system, or if changes are
necessary.

Inspections will be conducted in accordance with the procedures set forth in the M&M Plan (Section
3.0). The reporting requirements are outlined in the Reporting Section (Section 3.6).

If an emergency, such as a natural disaster or an unforeseen failure of any of the ECs occurs, an
inspection of the Site will be conducted within 5 days of the event to verify the effectiveness of the
EC/ICs implemented at the Site by a qualified environmental professional as determined by the
NYSDEC.

2.4.2 Notifications

Notifications will be submitted by the property owner and/or an entity responsible for Site
maintenance to the NYSDEC (see Section 2.5.1) as needed for the following reasons:

· 60-day advance notice of any proposed changes in site use that are required under the terms
of 6 NYCRR Part 375 and/or the Environmental Conservation Law.
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· Notice within 48 hours of any damage or defect to the foundations or structures that reduces
or has the potential to reduce the effectiveness of other ECs and likewise any action to be
taken to mitigate the damage or defect.

· Verbal notice by noon of the day following any emergency, such as a fire, flood, or
earthquake that reduces or has the potential to reduce the effectiveness of ECs in place at
the Site, with written confirmation within 7 days that includes a summary of actions taken, or
to be taken, and the potential impact to the environment and the public.

· Follow-up status reports on actions taken to respond to any emergency event requiring
ongoing responsive action shall be submitted to the NYSDEC within 45 days and shall
describe and document actions taken to restore the effectiveness of the ECs.

· 30-day advance notice of any proposed ground intrusive activities, so that an appropriate
excavation and/or material management plan may be developed.

Any change in the ownership of the Site or the responsibility for implementing this SMP will include the
following notifications:

· At least 60 days prior to the change, the NYSDEC will be notified in writing of the proposed
change. This will include a certification that the prospective purchaser has been provided with
all approved work plans and reports, including this SMP.

· Within 15 days after the transfer of all or part of the Site, the new owner’s name, contact
representative, and contact information will be confirmed in writing.

Notifications will be made to Robert Strang, Remedial Section D, Bureau E, NYSDEC Division of
Environmental Remediation, 625 Broadway, Albany, New York 12233. In the event that the
NYSDEC develops a centralized notification system, that system will be used instead.

2.4.3 Evaluation and Reporting

The results of inspections and Site monitoring data will be evaluated as part of the EC/IC
certification to confirm that the:

· EC/ICs are in place, are performing properly, and remain effective;

· M&M Plan is being implemented; and

· Site remedy continues to be protective of public health and the environment.

2.5 Contingency Plan

Emergencies may include injury to personnel, fire or explosion, environmental release, or serious
weather conditions.

Non-sparking tools are necessary for all invasive activities. As a precaution, potential ignition
sources (mowers, vehicles, etc.) should be maintained at a safe distance from gas vents.

No development is allowed within the limits of the Site and no intrusive activities will be allowed that
will disturb the remedy. If adjacent areas are to be developed, NYSDEC personnel will require
notice at least 60 days in advance of the proposed change in site use and a work plan will be
required 30 days in advance for assessing and managing any potentially impacted material.
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Identification of unknown or unexpected contaminated media identified by screening during invasive
site work will be promptly communicated by telephone to the NYSDEC Project Manager. Reportable
quantities of petroleum product will also be reported to the NYSDEC spill hotline within two hours.
These findings will be included in daily and periodic reports.

If previously unidentified contaminant sources are found during subsurface excavations or
development-related construction, excavation activities will be suspended until the appropriate
equipment is mobilized to address the condition, and any new health and safety issues are
addressed.

In such event, sampling will be performed on product, sediment, groundwater and surrounding soils,
etc. as necessary to determine the nature of the material and proper disposal method. A sampling
and analysis plan must be provided to the NYSDEC for review and approval.

2.5.1 Emergency Telephone Numbers

In the event of any environmental situation or unplanned occurrence requiring assistance, the Owner
or Owner’s representative(s) should contact the appropriate party from the contact list below. For
emergencies, appropriate emergency response personnel should be contacted. Prompt contact
should also be made to the qualified environmental professional. Contact numbers are provided in the
below tables.

Emergency Contact Numbers

Police/Fire 911

DigSafely New York
(800) 962-7962 or 811

(3-day notice required for utility markout)

Poison Control Center (800) 222-1222

National Response Center (800) 424-8802

NYSDEC Spills Hotline (800) 457-7362

Town of Tuxedo Town Hall (845) 351-4411

Note: Contact numbers are subject to change and should be updated as necessary.

Site Contact Numbers

Robert Strang, NYSDEC Project Manager (518) 402-8642

Robbin Petrella, D&B ENGINEERS AND
ARCHITECTS, P.C.

(516) 364-9890 ext. 3049

James Magda, TRC (315) 671-4049

Note: Contact numbers are subject to change and should be updated as necessary.
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2.5.2 Maps and Directions to Nearest Health Facility

The hospital nearest the Site is Good Samaritan Hospital located in Suffern, New York. The hospital
is approximately 9.2 miles from the Site.

Site Location: State Route 17, Tuxedo, New York 10987
Nearest Hospital Name: Good Samaritan Hospital
Hospital Location: 255 Lafayette Avenue, Suffern, New York 10901
Hospital Telephone: (845) 368-5000

Total Distance: 9.2 miles
Total Estimated Time: 14 minutes

Driving directions and a map to the hospital are provided on the following page:
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2.5.3 Response Procedures

In the event of any release of material or other emergency, the fire department and other emergency
response groups will be notified immediately by telephone and provided with site hazard information.
The emergency telephone number list is found in Section 2.5.1. The site contacts listed in the section
will also be notified. Local responders will be notified via 911. The Fire Department would be the first
responders. If the incident requires Hazardous Materials response, 911 should be called and the
appropriate emergency response personnel will be contacted.

Evacuation Plan

In the event of an explosion and/or fire, all site personnel shall assemble at a safe distance upwind
of the affected area. Minimum response procedures include notification of emergency services and
site contacts. Re-entry should not occur until site conditions are deemed safe. Subsequent to the
event, an incident investigation should be performed and any recommended corrective actions
addressed. If breathing zone/perimeter monitoring activities determine that the following chemical
action levels have been exceeded, then site personnel will cease operations and immediately
evacuate the site, consult with a health and safety professional, and revisit health and safety
protocols to properly protect themselves from site hazards prior to re-entry to the Site (e.g., increase
level of personal protective equipment).

· VOCs: Consistent readings of greater than 5 ppm on a photoionization detector (PID)

· Hydrogen Sulfide: 10 ppm

· Methane: >10% of the LEL or 0.51% on a GEM™ 2000 Landfill Gas Monitor.

Spills

Based on site conditions, a spill situation is considered unlikely. In the event of a petroleum release
(e.g., equipment leak from contractor), the release will be cleaned up in a timely fashion per
applicable guidance and reported to the NYSDEC Spill Hotline.

Amendments to the Contingency Plan

Amendments to the contingency plan should be made subsequent to any incident investigation and
changes should be approved by NYSDEC personnel.

Medical Emergencies

Medical emergencies are addressed in the site HASP. Appropriate first aid will be administered, and
if necessary, the injured individual will be sent to the designated medical facility. An ambulance will
be summoned, if needed. The cause of the accident will be determined and corrected prior to
continuing operations. First aid kits are maintained in all AECOM owned or leased vehicles at all
times.

Training

All individuals performing work on-site will attend an initial 40-hour health and safety training course
and annual 8-hour refresher training for conducting work at hazardous waste sites. These courses
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satisfy the initial and follow-up training requirements of 29 CFR 1910.120 (OSHA regulation of
hazardous waste site activities).

All individuals are required to read, sign and comply with the site HASP at all times when
performing work on the Site.
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3.0   Maintenance and Monitoring Plan

3.1 Introduction

3.1.1 General

The M&M Plan describes the measures for evaluating the performance and effectiveness of the
remedy to contain and mitigate contamination at the Site. This plan includes requirements for general
site maintenance, monitoring and maintenance of the passive engineering control components at the
site (i.e., engineered final cover, associated gas collection/ventilation system, surface water diversion
system), and monitoring of all affected Site media identified below. This M&M Plan may only be
revised with the approval of the NYSDEC. The complete 1996 PCMM Manual prepared by Clough,
Harbour, and Associates, which contains system record drawings, is provided as Appendix D. Some
modifications have been made since 1996; therefore, this SMP M&M Plan is intended to summarize
the site management requirements going forward.

3.1.2 Purpose

This M&M Plan describes the methods to be used for:

· Sampling and analysis of all appropriate media (e.g., groundwater, landfill gas);

· Assessing compliance with applicable NYSDEC standards, criteria and guidance, particularly
AWQS/GV;

· Assessing achievement of the remedial performance criteria;

· Evaluating site information periodically to confirm that the remedy continues to be effective in
protecting public health and the environment;

· Maintenance and monitoring of Site ICs and ECs; and

· Preparing the necessary reports for the various maintenance and monitoring activities.

To adequately address these issues, this M&M Plan provides information on:

· Sampling locations, protocol, and frequency;

· Information on all designed monitoring systems (e.g., well logs, gas vent stations, perimeter
monitoring points);

· Field monitoring requirements;

· Analytical sampling program requirements;

· Maintenance and monitoring reporting requirements;

· Quality Assurance and Quality Control (QA/QC) requirements;

· Inspection and maintenance requirements for ICs, ECs, and monitoring network;

· Monitoring well decommissioning procedures; and
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· Annual inspection and periodic review and certification.

3.2 General Site Maintenance

General site monitoring and maintenance requirements include:

· Fencing/Gate:  The Site security fencing that is present along the access road, including the
gate, shall be inspected periodically to ensure they are in good condition and secure. Any
damage that is observed shall be recorded and repaired as soon as possible by restoration or
replacement of the damaged materials. Any disturbed or eroded soil below the fence line shall
be filled and vegetation restored to ensure security of the Site.

· Signage: All signs posted on the Site shall be inspected periodically. Any signs that are
determined to be missing shall be replaced as soon as possible. Any sign that has been
damaged beyond legibility shall be replaced as soon as possible. If it is determined that a new
sign is necessary at the site, the sign shall be posted as soon as possible. All damage to
signage shall be promptly repaired.

· Access Road: The Site access road shall be inspected annually to ensure its integrity. The
most likely problems with the roads over the site include rutting of the road surface and
erosion of road materials. When rutting advances to the point where standing water is
observed on the roadways, the surface shall be regraded and compacted until firm and
uniform. Areas where road materials have eroded shall be repaired by placing, grading, and
compacting additional soil material.

· Vermin/Vectors: A vermin/vector inspection will be completed annually. The premises must be
free of pest infestations (e.g., insects, rodents, small animals) that may cause a nuisance or
hazard or impact the effectiveness of the remedy or the integrity of individual components. If
inspections indicate that such an infestation has occurred, a qualified professional
exterminator will be procured to mitigate the problem and any necessary repairs to the ECs
should be made, as appropriate.

3.3 Engineering Control Maintenance and Monitoring

3.3.1 Engineered Final Cover System

The engineered final cover system is described in Section 2.2. Maintenance and monitoring of the
cover includes the following:

· Surface coverage: The cover system shall be inspected for erosion or disturbed vegetation.
Where loss of cover soils or vegetation is noted, repairs shall be made by removing existing
topsoil (if any) and then placing and compacting new fill materials to create a uniformly
sloping surface compatible with the surrounding grade. Fill materials shall have similar
gradation and characteristics as the existing cover soils directly below the topsoil. At
completion of filling, stockpiled or new topsoil shall be placed on disturbed areas. All
disturbed surfaces shall be fertilized, seeded, and mulched, and temporary erosion control
devices such as hay bales or erosion mats shall be used as necessary until vegetation is
re-established. Records shall be kept of all observed damage to the cover system, as well
as all subsequent repairs to the cover system.

· Vegetative cover: Periodic mowing of the vegetative cover shall be conducted. The grass
cover shall be mowed when its height exceeds 12 inches, and should not be permitted to
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exceed a height of 18 inches. Based on these guidelines and observations made during the
regular site inspections, the NYSDEC shall be notified when mowing is required. The
NYSDEC will utilize its own staff for mowing of the grass cover. Mowing is typically required
four times per year during the growing season. Equipment of appropriate size and weight
shall be used to avoid the creation of ruts and other damage to the cover system surface.
Staff shall use care during mowing/vegetation removal and shall immediately report any
impacts to site equipment (e.g., PMPs, GVSs, and monitoring wells) or damage to the
landfill cover to the NYSDEC Project Manager.

· Settlement: The surface of the cover system must be regularly inspected for areas of
settlement and subsidence (e.g., sinking or collapse). These areas shall be noted and
repaired as soon as possible to prevent ponding of water on, and infiltration into the cover
system. Repairs will occur by removing existing topsoil and then placing and compacting
additional fill materials to create a uniformly sloping surface compatible with the surrounding
grade, enhancing surface runoff. Fill materials shall have similar gradation and
characteristics as the cover soils directly under the topsoil. At completion of filling, the
topsoil shall be replaced on disturbed areas. All disturbed surfaces shall be fertilized,
seeded, and mulched, and temporary erosion control devices such as hay bales or erosion
mats shall be used until vegetation is re-established. Where abrupt and deep areas of
settlement are found, the geomembrane barrier must also be inspected, as described in the
following item. Records shall be kept of all damage and corresponding repairs. All areas of
settlement shall be recorded and visually monitored after repair.

· Flexible Membrane Liner: The geomembrane liner at the Site must be inspected for
damage if large, abrupt differential surface deformation is observed (e.g., a steep-sided
sinkhole created by collapse of a large void in the waste under the cap system). In areas
where such features are discovered in the cover system, the geomembrane shall be
exposed to verify its integrity. If damage (e.g., rips or tears) is noted, the geomembrane
shall be repaired by welding a patch over the damaged area. The patch shall be
constructed using a geomembrane of the same material and thickness as the cap
geomembrane. Repair of the geomembrane shall be completed by a qualified professional
experienced in the installation of geomembrane materials. All welded seams shall be tested
using a vacuum box or other approved method. The soil cover system overlying the
geomembrane shall be replaced in kind, using soil materials with similar gradation and
characteristics as the existing cover soils. Records shall be kept of all geomembrane
repairs, including appropriate QA/QC testing results.

· Leachate Seepage: The surface of the landfill cover system and the lands immediately
adjacent to the cover system shall be inspected regularly for leachate seepage. If leachate
seepage is observed, the cover system in the vicinity of the seep must be inspected for
erosion, settlement, and possible damage to the geomembrane barrier. Should damage to
the geomembrane be confirmed, the damaged area will be repaired by qualified personnel
(as described in the previous item) and the leachate seep will be monitored. If no
geomembrane damage is confirmed or if leachate seepage does not dissipate after repair
of any geomembrane damage, the leachate will be sampled during the regular
environmental monitoring events and the seepage intensity monitored. The NYSDEC will
evaluate subsequent analytical data and site inspection reports to determine what
corrective actions should be taken. If necessary, the leachate will be collected and disposed
off-site.
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3.3.2 Gas Collection/Ventilation System

The gas collection/ventilation system is described in Section 2.2. The system includes twelve (12)
GVSs, thirteen (13) PMPs, and nine (9) wind turbine ventilators. Maintenance and monitoring of the
system includes the following:

· Regular inspection of the gas venting system shall include checking all vents for any
physical damage (e.g., infiltration of surface water or groundwater, sediment accumulation,
biofouling, damage by mowers), blockages inside the vents, and settlement or movement of
the vent riser pipes.

· Any physical damage to a gas vent shall be repaired by replacement of the damaged part
or section. Blockages in a vent shall be cleared by use of a non-metallic snake tool. When
significant settlement or movement of a gas vent riser is observed, the geomembrane boot
at the gas vent shall be inspected for possible tears. If necessary, repair of the
geomembrane boot shall be completed by a qualified professional experienced in the
installation of geomembrane materials. All welded seams shall be tested using a vacuum
box or other approved method.

· The effectiveness of the gas collection/ventilation system should be evaluated by
monitoring methane and hydrogen sulfide concentrations at the GVSs and PMPs.

· Passive wind turbine ventilators should be inspected and serviced periodically. The ventilators
should be lubricated to decrease surface friction and to prevent seizure. If necessary, turbines
shall be replaced.

Figure 4 displays the data collected during the September 2010 sampling event, while Figure 5
provides updated data and information about the GVSs and PMPs collected in January 2019.

3.3.3 Surface Water Diversion System

The surface water diversion system is described in Section 2.2. Maintenance and monitoring of the
system includes the following:

· All runoff control structures shall be inspected periodically to identify any erosion, siltation,
settlement, or any other restriction of flow that would impede their effectiveness.

· All eroded or settled areas within drainage courses shall be repaired by replacing and
compacting eroded material or placing additional compacted material, followed by
reseeding to prevent additional erosion. In areas where drainage courses are rip-rap lined,
additional lining material may be required.

· Excess silt, debris, or other materials found to be causing blockage in drainage courses,
culverts or other structures shall be removed to allow for proper drainage.

· Records shall be kept of all deficiencies and corrective actions.

3.4 Media Monitoring Program

The following sections describe the details of Monitoring Plan procedures for affected media at the
Site. The primary affected media is groundwater. The following summarizes the current media
monitoring program:
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· Collection of select monitoring well depth-to-groundwater measurements and collection of
groundwater samples for Target Analyte List (TAL) Metals analysis;

· Emissions of combustible gases are monitored as a product of Site contamination and
decomposition of waste material; and

· Leachate analysis, as necessary.

3.4.1 Groundwater Monitoring

Groundwater monitoring will be performed on a periodic basis to assess the performance of the
remedy.

The network of monitoring wells was installed to monitor both upgradient and downgradient
groundwater conditions at the Site. The network of on-site wells has been designed primarily based
on the following criteria:

· Historical analytical results identifying contamination in excess of standards;

· Anticipated contaminant plume migration; and

· Adequate assessment of overburden and bedrock groundwater conditions and contaminant
distribution towards the Ramapo River.

The locations of on-site wells are shown on Figure 2 and a conceptual model of the Site is provided
as Figure 3. Well construction logs are included as Appendix F and construction details are
summarized in Table 1, along with groundwater elevations recorded in June 2009.

A discussion of site geology is presented in Section 1.2.3. In general, the shallow overburden wells
(MW-1, MW-4, MW-5, MW-6, MW-7, and RI-4) are or were screened within recent alluvial deposits,
outwash sand and gravel, and glacial till, with screen depths ranging from 5 to 27 feet bgs in ten-
foot lengths. Depth-to-groundwater within the overburden wells ranged from 16.65 (RI-4) to 26.16
(MW-4) feet bgs during the June 2009 sampling event. The composition and construction of the
landfill prohibits the natural flow of groundwater beneath and surrounding the Site. According to the
RI/FS Report and the ROD, the natural direction of groundwater flow from the upper unconsolidated
water-bearing unit is generally from the relatively high elevations west of the Site to the east, toward
the Ramapo River. The bedrock wells (MW-2, MW-3, RI-1, and RI-5A) are either open holes with
risers (i.e., no screen attached to the riser) or screened, at depths ranging from 12 to 73.2 feet bgs,
based on the highly variable bedrock surface elevation. The range in depth-to-groundwater in these
bedrock wells was 11.03 to 24.58 feet bgs in June 2009. The overall bedrock groundwater flow
direction is less defined due to natural irregularities in the bedrock (e.g., joints, fractures, and
discontinuities).

In 2000 and 2001, groundwater samples were collected from Site monitoring wells MW-1, MW-2, MW-
3, MW-4, MW-5, MW-6, RI-1, RI-2, and RI-4 and submitted for laboratory analysis of VOCs, SVOCs,
PCBs, and TAL metals. These results represent the baseline post-remedial groundwater quality
conditions. Only metals were detected in the groundwater samples above the applicable NYS
AWQS/GV. Table 2 presents groundwater analytical results for metals in Site monitoring wells. Iron,
manganese and sodium exceeded their respective AWQS in the majority of samples. Chromium
exceedances were exhibited in the samples from monitoring well RI-2. No other metals were detected
above the AWQS/GV within that time period.
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The 1996 PCMM Manual indicated that groundwater samples should be analyzed for iron,
manganese, magnesium, and lead. The 2004 Long-Term Monitoring (LTM) Plan prepared by the
NYSDEC modified the list and indicated that the COCs for wells MW-1 to MW-7 were aluminum,
arsenic, chromium, iron, manganese, magnesium, mercury and zinc.

Groundwater samples from all Site monitoring wells will be collected every two years and analyzed
for TAL metals. Results will be compared to NYSDEC AWQS/GV. If wells are replaced or new wells
are installed, the SMP should be modified to incorporate the new wells into the monitoring plan
(e.g., update figures, provide baseline data, and attach boring/construction logs).

All Site monitoring wells will be sampled indefinitely unless modified with the approval of the
NYSDEC. The SMP will be modified to reflect changes in sampling plans approved by the
NYSDEC.

Data deliverables for the groundwater monitoring program are specified below.

Sampling Protocol

All monitoring well sampling activities will be recorded in a field book and on the Monitoring Well
Purging/Sampling Forms presented in Appendix G. These forms and the Annual Site-Wide
Inspection Checklist (also in Appendix G) will serve as inspection forms for the groundwater
monitoring well network.

Prior to sampling each well, air quality will be measured around the capped well and at the well once it
is opened. A depth-to-groundwater measurement and a depth-to-well bottom measurement will be
taken using a water level indicator. The instrument will be sprayed down with a mixture of spring water
and Liquinox® and then rinsed with distilled water before each use. Each monitoring well will be
purged of three times the volume of water present in the water column at the time of measurement.
Purge water will be discharged directly to the ground. Wells will be purged and sampled using a
submersible pump (e.g., Grundfos Redi-Flo2 Pump® or equivalent) and dedicated, Teflon-lined
polyethylene tubing or a disposable polyethylene bailer depending on the volume of water to be
removed prior to sampling. Following sampling, the submersible pump will be decontaminated
between each use in a Liquinox® bath and distilled water rinse.

During purging and prior to collecting groundwater samples, temperature, conductivity, specific
conductance, pH, dissolved oxygen (DO), oxidation-reduction potential (ORP), turbidity, color and
odor of the water and other pertinent information is to be recorded on the Monitoring Well
Purging/Sampling Forms (Appendix G). If, after removal of three well volumes, turbidity
measurements are greater than 50 nephelometric turbidity units (NTU), additional effort will be
expended to reduce the turbidity of the sample prior to collection (e.g., employ slower purge method,
remove additional well volumes, etc.).

If the sample turbidity remains higher than 50 NTU, two samples will be collected for that well in order
to assess the dissolved fraction of the contaminants; one for filtered analysis and one for unfiltered
analysis. The following method will be used for sample collection:

· Request additional sets of unpreserved bottleware for all samples to allow collection of extra
sample volume;

· Collect two sample sets at locations where turbidity is greater than 50 NTU;
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· Indicate on chain of custody which samples need to be preserved (turbidity < 50 NTU); and

· Indicate on chain of custody which samples need to be filtered (turbidity > 50 NTU).

The laboratory will preserve samples after filtration.

All samples are to be collected in bottles provided by the NYSDEC ELAP-certified analytical
laboratory. All samples shall be packed on ice and submitted to the laboratory with a completed Chain
of Custody for analysis of TAL Metals by US EPA Method 6010.

All documents and data are to be submitted in electronic format to the NYSDEC Division of
Environmental Remediation. The Department will not approve a final report unless, and until, all
documents and data generated in support of that report have been submitted in accordance with
the electronic submission protocols.

Information on the format of data submissions can be found at:
http://www.dec.ny.gov/chemical/62440.html.

Information on document submissions can be found at:
http://www.dec.ny.gov/regulations/2586.html.

Emerging Contaminants Sampling

Prior to sampling each well for emerging contaminants (1,4-dioxane and/or PFAS), depth-to-
groundwater and depth to bottom measurements shall be taken using a water level indicator. The
indicator shall be decontaminated with a Liquinox® and spring water rinse and sprayed with distilled
water before each use. The wells shall be purged with a peristaltic pump, dedicated high-density
polyethylene tubing and dedicated silicone tubing using low-flow methods, or by another method
deemed acceptable by the NYSDEC using non-perfluorinated chemical (PFC) containing materials.
The field sampling team must follow appropriate protocols in order to prevent cross-contamination
by PFC-containing materials during sampling.

Water quality parameters including temperature, conductivity, specific conductivity, DO, ORP, pH,
turbidity, color, and odor, shall be measured and recorded on the monitoring well purging/sampling
forms (Appendix G) until the field parameters stabilize, unless low-flow sampling is not performed.

All emerging contaminants samples are to be collected per standard operating procedures in bottles
provided by an NYSDEC ELAP-certified analytical laboratory capable of analyzing the samples
using US EPA Method for 8270D SIM for 1,4-dioxane and US EPA Method 537 (modified) for the
21-analyte PFAS list.  All samples shall be packed on ice and submitted to the laboratory with a
completed Chain of Custody.  A New York State Analytical Services Protocol (ASP) “B” deliverable
package shall be requested from the laboratory for emerging contaminant samples.

All documents and data are to be submitted in electronic format to the NYSDEC Division of
Environmental Remediation, as indicated above.  The results of the first emerging contaminants
sampling event are presented on Figure 6.

Monitoring Quality Assurance/Quality Control

All sampling and analysis of TAL Metals will be performed in accordance with the requirements of
the Generic Quality Assurance Project Plan (QAPP; AECOM, May 2010), except as noted below:
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· No Category B deliverables will be requested and no data validation will be performed on site
management data unless necessary to support a site closure recommendation; instead, a
ASP “A” deliverable package is required for analysis of TAL Metals.

· No field duplicates, trip blanks, matrix spikes, or matrix spike duplicates will be collected as
part of the sampling event.

· Sample identification will include the monitoring well ID and a reference to the sample date
(e.g., MW- # MMDDYY).

Unless otherwise directed by the NYSDEC, emerging contaminant sample data must be validated and
a Data Usability Summary Report (DUSR) must be prepared by a third-party reviewer to validate the
emerging contaminant laboratory results.

Monitoring Well Repairs, Replacement, and Decommissioning

If excessive biofouling or silt accumulation occurs in the on-site monitoring wells, which will be
assessed with depth-to-well bottom measurements over time, the wells will be physically
agitated/surged and redeveloped. Additionally, monitoring wells will be properly decommissioned
and replaced (as per the Monitoring Plan) if an event renders the wells unusable.  Monitoring wells
may be properly decommissioned and eliminated from the Monitoring Program with NYSDEC
approval.

Repairs and/or replacement of wells in the monitoring well network will be performed based on
assessments of structural integrity, overall performance, and unforeseen events such as well
destruction due to local redevelopment of the Site.

The NYSDEC will be notified prior to any repair or decommissioning of monitoring wells for the
purpose of replacement, and the repair or decommissioning and replacement process will be
documented in the subsequent Periodic Review Report. Well decommissioning without replacement
will be done only with prior approval by the NYSDEC. Well abandonment will be performed in
accordance with the Groundwater Monitoring Well Decommissioning Policy (NYSDEC, November
2009). Monitoring wells that are decommissioned because they have been rendered unusable will
be replaced with a similar well at a nearby location approved by the NYSDEC.

In October 2018, well MW-7 was determined to be broken beneath the ground surface and
obstructed below that. MW-7 requires replacement in order to remain a functional part of the
monitoring well network. If possible, the existing MW-7 shall be properly decommissioned during
replacement activities in accordance with this section.

3.4.2 Combustible Gas Monitoring

A post-closure gas monitoring program was initiated to verify that decomposition gases generated at
the Site are controlled by the gas collection and ventilation system to avoid hazards to the health and
safety of the public and the environment or property. The gas monitoring program includes
measurement of the concentrations of methane and hydrogen sulfide. The baseline or action levels for
VOCs, hydrogen sulfide, and methane detected at the site perimeter are 5 ppm (with a PID), 10 ppm
(with a landfill gas meter), and greater than 10% of the LEL (0.51% on the landfill gas meter),
respectively.
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Upon detection of methane or other explosive gas levels exceeding the LEL (5% methane by volume,
4% H2S by volume) at the Site perimeter or beyond the property boundary, the NYSDEC shall be
notified immediately in order to take all steps necessary to ensure the safety and protection of health
and property. There is no threshold for acceptable gas concentrations at GVSs within the waste
boundary.

Combustible gas monitoring will be performed on a quarterly basis at all GVSs and PMPs to assess
the performance of the remedy, with one event performed during a winter month when there is a
likelihood of frost and the potential for snow cover.

Adjustments were made to the collection/ventilation system components and the monitoring approach
between 2005 and 2010; therefore, for the purposes of this SMP, the September 2010 data will be
considered the baseline data for post-remediation. Older data is available in the Periodic Review
Report(s).

Combustible gas will be monitored until the criteria for completion of remediation are met, per
Section 2.2.2. Review of data and approval by the NYSDEC will determine whether additional GVSs
will be equipped with wind turbine ventilators or capped. The monitoring frequency may be modified
with the approval of the NYSDEC. The SMP will be modified to reflect changes in sampling plans
approved by the NYSDEC.

Sampling Protocol

All combustible gas monitoring activities will be recorded in a field book and on the Combustible
Gas Monitoring/Sampling Form provided in Appendix G. This form will serve as the inspection form
for the combustible gas monitoring points at the Site.

Each GVS and PMP will be measured for methane and hydrogen sulfide using a GEM™ 2000 Landfill
Gas Monitor or equivalent meter for approximately three to five minutes. The highest reading for
methane and hydrogen sulfide during the sampling interval will be recorded in the field book and
monitoring form. The methane concentration will be recorded in percent by volume and hydrogen
sulfide will be recorded in ppm, as displayed on the instrument.

If possible, the combustible gas investigation should be conducted when wind conditions are at a
minimum and when atmospheric pressure is low, which maximizes the potential for gas migration from
the Site and helps ensure its detection, if present.

A portable gas detection instrument designed to detect the presence of methane or other specified
combustible decomposition gases in air must be utilized. Currently, a GEM™ 2000 Landfill Gas
Monitor is used to detect methane and hydrogen sulfide at the sampling points. The instrument must
be calibrated prior to use with the appropriate calibration gas and following the manufacturer’s
specifications.

Should any reading at the PMPs exceed 25% of the LEL for gases of concern (e.g., methane and
hydrogen sulfide), additional soil gas readings shall be taken to define the extent of the high
concentration of explosive gas. This method shall not be used over the capped portion of the Site, as
there are no action levels associated with combustible gas concentrations measured from the GVS.

Ambient methane, hydrogen sulfide, and VOC concentrations will also be measured in the breathing
zone at each PMP along the property boundary. Upon detection of gases above their baseline or
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action levels at or beyond the property boundary, the NYSDEC shall be notified immediately to ensure
the safety and protection of health and property. The baseline or action levels for VOCs, hydrogen
sulfide, and methane detected in ambient air are 5 ppm, 10 ppm, and greater than 10% of the LEL
(0.51% on the meter), respectively.

The results from all monitoring events will be evaluated and adjustments will be made as required to
ensure that gas is properly collected and vented.

Combustible Gas Monitoring Point Repairs and Replacement

Repairs and/or replacement of GVSs and PMPs should be performed based on assessments of
structural integrity, overall performance, and unforeseen events such as destruction of the monitoring
point from grass mowing activities. Damage to the GVSs/PMPs can also occur through infiltration of
surface water or groundwater, sediment accumulation, biofouling, and site maintenance activities.

The NYSDEC will be notified prior to any repair or replacement of any monitoring point, and the
replacement process will be documented and provided in the subsequent PRR. Monitoring points
will be reinstalled in the nearest available location as approved by the NYSDEC.

PMP-1 (near the gate to the site) has not been located since mid-2018, and was likely cut off or
removed at or below the ground surface.  The perimeter monitoring point may be re-installed at the
direction of the NYSDEC in accordance with this section.

3.4.3 Leachate

If routine inspection identifies the existence of leachate seeps, then the leachate shall be collected in
laboratory-supplied bottleware and submitted for analysis of TAL Metals, consistent with the
groundwater monitoring program. All samples shall be packed on ice and submitted to the laboratory
with a completed Chain of Custody for analysis of TAL Metals by US EPA Method 6010. No Category
B deliverables will be requested and no data validation will be performed on site management data
unless necessary to support remedial completion; instead, a New York State ASP “A” deliverable
package will be required.

All data are to be submitted in electronic format to the NYSDEC Division of Environmental
Remediation. The Department will not approve a final report until all data generated in support of
that report have been submitted in accordance with the electronic submission protocols.

3.4.4 Other Media

If any other media (e.g., surface water/sediment) is to be collected and analyzed as a result of
periodic review or discovery of new information, then a sampling and analysis plan shall be
presented to the NYSDEC. If ongoing monitoring occurs, the SMP should be modified to
incorporate the requirements.

3.5 Monitoring and Inspection Schedule

The schedule of maintenance and monitoring events is provided in the table below. The frequency
of events will be maintained as specified until otherwise approved by the NYSDEC and NYSDOH.
Unscheduled inspections and/or sampling may take place when a suspected failure of the remedial
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systems has been reported or an emergency occurs that is deemed likely to affect the operation of
the EC/ICs. Features to be monitored include, but are not limited to, the following:

Monitoring and Inspection Schedule

Monitoring Program Frequency Matrix/System
Analysis/
Assessment

Media/EC Biennial Groundwater Quality TAL Metals

Media/EC Quarterly Landfill Gas Emissions Monitoring
Methane,
Hydrogen Sulfide,
VOCs

ICs Quarterly Fencing/Gate Inspection Integrity/Security
(Visual)

ICs Quarterly Signage Inspection Integrity (Visual)

EC/ICs Quarterly Cover Inspection, Grass Mowing
(seasonal)

Integrity/Access
(Visual)

ECs Quarterly Runoff Control Structures Inspection
(seasonal) Integrity (Visual)

ECs As Needed Flexible Membrane Liner Repairs
Inspection (seasonal) Integrity (Visual)

ECs Quarterly Groundwater Monitoring Network
Inspection (seasonal) Integrity (Visual)

ECs Quarterly Gas Venting System Inspection Integrity

ECs Quarterly Leachate Seepage (seasonal)

Presence of
Seeps (Visual)/
TAL Metals if
observed

ECs Annually Vermin and Vector Observations
Infestation/
Damage (Visual)

ICs Annually Vehicle Access Road Condition (Visual)

ECs/ICs Annually Comprehensive Site-wide Inspection Visual

3.6 Reporting Requirements

Forms and any other information generated during regular monitoring events and inspections will be
kept with the project file. All forms, and other relevant reporting formats used during the monitoring/
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inspection events, will be (1) subject to approval by the NYSDEC and (2) submitted on a periodic
basis in the PRR or separate status reports. Specifically, combustible gas data will be submitted in
the PRR, and a Groundwater Monitoring Report will be prepared subsequent to each groundwater
monitoring event. The table below provides information on the reporting frequency.

3.6.1 Maintenance/Inspection Reporting

Maintenance and monitoring documentation will be completed during each event and provided to the
NYSDEC as part of the PRR, unless corrective action is warranted. Documentation shall be as
described below:

Routine Maintenance

Checklists or forms (see Appendix G) will be completed during each routine maintenance event.
Checklists/forms will include, but not be limited to, the following information:

· Date of event;

· Name, company, and position of personnel conducting maintenance activities;

· Description of the maintenance activities performed;

· Any modifications to the system;

· Where appropriate, color photographs or sketches showing the approximate location of any
problems or incidents noted (included either on the checklist/form or on an attached sheet);
and

· Other relevant supporting documentation, as appropriate.

Schedule of Monitoring/Inspection Reports

Task Reporting Frequency

Groundwater Monitoring Report Biennially

Gas Monitoring Reports Included in PRR, unless corrective actions are
required.

Maintenance/Inspection Reports
Included in PRR, unless a change of use is
observed or damage to an EC is observed that
impacts the remedy effectiveness.

Site-Wide Inspection Included in the PRR, unless corrective actions are
required.

Periodic Review Report Triennially
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Non-Routine Maintenance

During each non-routine maintenance event, a form will be completed which will include, but not be
limited to, the following information:

· Date of event;

· Name, company, and position of personnel conducting maintenance activities;

· Presence of leaks/damage;

· Date of repair;

· Other repairs or adjustments made to the system;

· Where appropriate, color photographs or sketches showing the approximate location of any
problems or incidents noted (included either on the checklist/form or on an attached sheet);
and

· Other relevant supporting documentation, as appropriate.

3.6.2 Annual Site-Wide Inspection

Site-wide inspections will be performed once per year and after all severe weather conditions that
may affect ECs or ICs. During these inspections, an inspection form will be completed (Appendix
G). The form will be included in the PRR. The form will compile sufficient information to assess the
following:

· Compliance with all ICs, including Site usage;

· An evaluation of the condition and continued effectiveness of ECs;

· General site conditions at the time of the inspection;

· Site management activities being conducted including, where appropriate, confirmation
sampling and a health and safety inspection;

· Compliance with permits and schedules included in the Operation and Maintenance Manual;
and

· Confirmation that site records are up-to-date.

If an emergency, such as a natural disaster or an unforeseen failure of any of the ECs occurs, an
inspection of the Site will be conducted within 5 days of the event to verify the effectiveness of the
EC/ICs implemented at the Site by a qualified environmental professional as determined by the
NYSDEC.

3.6.3 Groundwater Monitoring Data Reporting

Groundwater monitoring reports will be prepared and submitted subsequent to each groundwater
monitoring event. This report will include, at a minimum:

· Date of event;

· Personnel conducting sampling;
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· Description of the activities performed;

· Type of samples collected and list of wells sampled;

· Copies of all field forms completed (e.g., sampling logs, chain-of-custody documentation,
etc.);

· Sampling results in comparison to appropriate standards/criteria;

· A figure illustrating sample type and sampling locations;

· Copies of all laboratory data sheets and the required laboratory data deliverables required
for all points sampled (to be submitted electronically in the NYSDEC-identified format);

· Any observations, conclusions, or recommendations; and

· A determination as to whether the groundwater quality and/or conditions have changed
since the last reporting event where groundwater monitoring well data was provided.

All documents and data are to be submitted in electronic format to the NYSDEC Division of
Environmental Remediation. The Department will not approve a final report unless, and until, all
documents and data generated in support of that report have been submitted in accordance with
the electronic submission protocols.

3.6.4 Periodic Review Reporting

PRRs will be prepared and submitted to the NYSDEC once every three years, 45 days prior to the
end of the certification period. In the event that the Site is further subdivided into separate parcels
with different ownership, a single PRR will be prepared that addresses the Site as described in
Appendix A. The report will be prepared in accordance with NYSDEC DER-10. Media sampling
results will also be incorporated into the PRR. The report will include:

· Identification and assessment of all ECs/ICs required by the remedy for the Site;

· Results of the required annual site inspections and severe condition inspections, if
applicable;

· All applicable inspection forms and other records generated for the Site during the reporting
period in electronic format;

· A summary of any discharge monitoring data and/or information generated during the
reporting period with comments and conclusions;

· Data summary tables and graphical representations of COCs by media (groundwater, soil
vapor), which include a listing of all compounds analyzed, along with the applicable
standards, with all exceedances highlighted. Tables and charts may include a presentation
of past data as part of an evaluation of contaminant concentration trends;

· Results of all analyses, copies of all laboratory data sheets, and the required laboratory
data deliverables for all samples collected during the reporting period will be submitted
electronically in a NYSDEC-approved format;

· A Site evaluation, which includes the following:

o The compliance of the remedy with the requirements of the site-specific ROD;
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o The operation and the effectiveness of all remedial components, including
identification of any needed repairs or modifications;

o Any new conclusions or observations regarding Site contamination based on
inspections or data generated by the M&M Plan for the media being monitored;

o Recommendations regarding any necessary changes to the remedy and/or M&M
Plan; and

o The overall performance and effectiveness of the remedy.

· A performance summary for the ECs during the calendar year, including information such
as:

o A description of damages and repairs;

o A summary of the maintenance and monitoring inspections; and

o Comments, conclusions, and recommendations based on data evaluation.

The PRR will be submitted, in electronic format, to the NYSDEC Central Office.

3.7 Corrective Measures Plan

If any component of the remedy is found to have failed or is no longer protective of human health or
the environment, a corrective measures plan will be submitted to the NYSDEC for approval. This plan
will explain the problem and provide the details and schedule for performing work necessary to correct
it. Unless an emergency condition exists, no work will be performed unless the corrective measures
plan is approved by the NYSDEC.
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Table 1
Well Details and 

Groundwater Elevations (June 2009)

Tuxedo Waste Disposal Site
Site No. 3-36-035

Tuxedo, Orange County, New York

TOS BOS Depth to 
Water (ft. bgs)

GW 
Elevation (ft.)

MW-1 4" Steel Surface Casing
2" PVC Riser and Screen Overburden 468.40 NM 17 27 NM NA

MW-2 4" Steel Surface Casing
2" PVC Riser and Screen Bedrock 480.06 89.65 25 90 24.58 455.48

MW-3 6" Steel Cutter Casing
3" PVC Riser with no Screen Bedrock 459.00 30.05 12 29* 13.57 445.43

MW-4 4" Steel Surface Casing
2" PVC Riser and Screen Overburden 460.07 26.16 14.5 24.5 9.59 450.48

MW-5 4" Steel Surface Casing
2" PVC Riser and Screen Overburden 448.81 19.40 8 18 8.40 440.41

MW-6 4" Steel Surface Casing
2" PVC Riser and Screen Overburden 456.83 18.40 7.5 17.5 8.25 448.58

MW-7 4" Steel Surface Casing
2" PVC Riser and Screen Overburden 466.93 NM 16 26 NM NA

RI-1 8" Steel Cutter Casing
2" Steel Riser with no Screen Bedrock 459.48 93.63 73.2 93.5* 11.03 448.45

RI-2 6" Steel Surface Casing
4" Steel Riser and Screen Interface 458.02 72.60 61.3 71.3 9.05 448.97

RI-3 6" PVC Surface Casing
2" PVC Riser and Screen Interface 479.79 44.60 17.5 27.5 36.42 443.37

RI-4 4" Steel Surface Casing
2" PVC Riser and Screen Overburden 463.45 16.65 5 15 13.51 449.94

RI-5A 4" Steel Surface Casing
2" PVC Riser and Screen Bedrock 495.70 NM 59.3 79.6 NM NA

Notes:
Measuring Point Elevation is at top of PVC casing
NA - Not Available
NM - Not Measured
bgs - below ground surface
GW - groundwater
TOS - Top of Screen
BOS - Bottom of Screen
* - Boring depth; Open Hole Well

Screened 
Interval (ft. bgs) June 30, 2009

Well
ID

Measuring 
Point 

Elevation (ft.)

Well 
Construction

Well 
Depth     

(ft. bgs)
Well Type

Monitoring Well Details.xlsx\Table 1 - Well Details Page 1 of 1



Table 2
Groundwater Analytical Results - 

TAL Metals and Mercury
(2000 to 2001)

Tuxedo Waste Disposal Site
Site No. 3-36-035

Tuxedo, Orange County, New York

10/26/2000 5/1/2001 8/2/2001 10/30/2001 10/26/2000 5/1/2001 8/2/2001 10/30/2001 10/26/2000 5/1/2001 8/2/2001 10/30/2001 10/26/2000 5/1/2001 8/2/2001 10/30/2001 10/26/2000 5/1/2001 8/2/2001 10/30/2001
Analyte (µg/L) AWQS or GV

Aluminum NA NS 130B U NS 528 300 92B NS 1,140 210 260 410 489 U 78B 320 3,900 340 160B 170B
Antimony 3 NS U U NS U U U NS U U U U U U U U U U U U
Arsenic 25 NS U U NS U U U NS U U U U U U U U 9.2B U U U
Barium 1,000 NS U U NS 14.7B U U NS 28.6B U U U 23.7B U U U 104B U U U

Beryllium 3 (GV) NS U U NS U U U NS U U U U U U U U 0.79B U U U
Cadmium 5 NS U U NS U U U NS U U U U U U U U U U U U
Calcium NA NS 18,000 9,700 NS 24,600 29,000 27,000 NS 41,300 22,000 42,000 41,000 39,500 39,000 43,000 40,000 92,000 110,000 99,000 97,000

Chromium 50 NS U U NS 3.0B U U NS U U U U U U U U 7.0B U U U
Cobalt NA NS U U NS 4.7B U U NS U U U U U U U U 5.5B U U U
Copper 200 NS U U NS 2.5B U U NS 5.2B U U U 6.3B U U U 101 63 U 26

Iron 300 NS 330 55B NS 757 380 160 NS 1,740 180 410 650 830 83B 94B 570 17,400 5,900 2,700 3,700
Lead 25 NS U U NS 2.3B U U NS 2.6B U U U 2.1B U U U 11.7 5.7 U U

Magnesium 35,000 (GV) NS 4,700B 2,400B NS 5,530 7,000 6,200 NS 9,850 5,400 10,000 9,300 10,700 11,000 11,000 10,000 24,000 16,000 25,000 22,000
Manganese 300 NS 26 U NS 36.2 34 31 NS 81.3 7.5B 42 36 324 71 76 350 3,210 290 3,800 2,600

Mercury 0.7 NS U U NS U U U NS U U U U U U U U 0.56 U U U
Nickel 100 NS U U NS U U U NS 2.4B U U U U U U U 6.7B U U U

Potassium NA NS U U NS 1,380BE U U NS 3,570BE U U U 3,530BE U U U 8,470E 7,000 6,000 5,700
Selenium 10 NS U U NS 2.8UW U U NS 2.8UW U U U 2.8UW U U U 2.8UW U U U

Silver 50 NS U U NS 3.0UN U U NS 3.0UN U U U 3.0UN U U U 3.0UN U U U
Sodium 20,000 NS 40,000 29,000 NS 3,560B 5,000B 3,900B NS 25,200 39,000 32,000 34,000 22,500 39,000 30,000 28,000 22,600 11,000 23,000 21,000
Thallium 0.5 (GV) NS U U NS U U U NS U U U U U U U U U U U U

Vanadium NA NS U U NS 3.1B U U NS 2.3B U U U U U U U 8.7B U U U
Zinc 2,000 (GV) NS U U NS 9.7B* U U NS 15.6B* U U U 23.8* U U U 58.8* 10.0B U 10B

Notes:
All data presented in micrograms per liter (µg/L).
U - Analyte was analyzed for, but not detected.
B - The reported value is less than the Contract Required Detection Limit (CRDL), but greater than the Instrument Detection Limit (IDL).
E - Indicates an estimated value because of the presence of interference.
W - Post digestion spike for furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of spike absorbance.
N - Spiked sample recovery not within control limits.
* - Duplicate analysis not within control limits.
AWQS - New York State Ambient Water Quality Standards (TOGs 1.1.1);  GV - guidance value.
NA - No standard or guidance value exists for the analyte.
NS - Not sampled
BOLD font in shaded cell   - indicates exceedance of AWQS or GV.

Monitoring Well ID MW-1 MW-2 MW-3 MW-4 MW-5
Sample Date

Groundwater Results_rev.xlsx\Table 2 - Hist. 00-01 Page 1 of 2



Table 2
Groundwater Analytical Results - 

TAL Metals and Mercury
(2000 to 2001)

Tuxedo Waste Disposal Site
Site No. 3-36-035

Tuxedo, Orange County, New York

10/26/2000 5/1/2001 8/2/2001 10/30/2001 10/26/2000 5/1/2001 8/2/2001 10/30/2001 10/26/2000 5/1/2001 8/2/2001 10/30/2001 10/26/2000 5/1/2001 8/2/2001 10/30/2001
Analyte (µg/L) AWQS or GV

Aluminum NA 725 U U U 718 140B 100B 100B 96.3B U U 82B 5,960 3,600 90B 320
Antimony 3 U U U U U U U U U U U U U U U U
Arsenic 25 11.7 U U U U U U U U U U U 3.8B U U U
Barium 1,000 47.7B U U U 10.6B U U U 11.2B U U U 101B U U U

Beryllium 3 (GV) 0.21B U U U U U U U U U U U 0.24B U U U
Cadmium 5 U U U U U U U U U U U U U U U U
Calcium NA 92,700 110,000 98,000 120,000 50,800 74,000 57,000 54,000 19,700 43,000 32,000 30,000 90,400 64,000 95,000 120,000

Chromium 50 1.2B U U U 3.4B U U U 130 11 U 64 8.3B U U U
Cobalt NA U U U U U U U U U U U U 16.3B U U U
Copper 200 30.3 U U U 13.4B U U U 4.1B U U U 37.4 90 U U

Iron 300 15,300 8,900 5,900 5,600 752 190 70B 90B 804 260 110 870 11,600 12,000 240 1,200
Lead 25 5 U U U U U U U U U U U 10 12 U U

Magnesium 35,000 (GV) 12,800 17,000 15,000 16,000 7,160 11,000 8,800 7,900 6,010 13,000 9,700 8,800 11,600 8,600 11,000 13,000
Manganese 300 2,050 1,600 1,900 2,300 7.9B 8.0B U U 79.4 64 43 87 1,500 1,200 390 350

Mercury 0.7 U U U U U U U U U U U U U U U U
Nickel 100 U U U U 6.2B U U U 41 U U U 24.5B U U U

Potassium NA 3,770BE U U U 2,860BE U U U 1,390BE U U U 28,500E 18,000 19,000 23,000
Selenium 10 2.8UW U U U 2.8UW U U U 2.8UW U U U 2.8UW U U U

Silver 50 3.0BN U U U 3.0UN U U U 3.0UN U U U 3.0UN U U U
Sodium 20,000 3,840 7,000 4,100B 6,500 18,500 28,000 19,000 19,000 25,400 56,000 44,000 43,000 16,400 17,000 18,000 21,000
Thallium 0.5 (GV) U U U U U U U U U U U U U U U U

Vanadium NA 2.1B U U U U U U U U U U U 10.4B U U U
Zinc 2,000 (GV) 25.5* U U U 22* U U U 30.7* U U 14B 67.3* 85 U U

Notes:
All data presented in micrograms per liter (µg/L).
U - Analyte was analyzed for, but not detected.
B - The reported value is less than the Contract Required Detection Limit (CRDL), but greater than the Instrument Detection Limit (IDL).
E - Indicates an estimated value because of the presence of interference.
W - Post digestion spike for furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of spike absorbance.
N - Spiked sample recovery not within control limits.
* - Duplicate analysis not within control limits.
AWQS - New York State Ambient Water Quality Standards (TOGs 1.1.1);  GV - guidance value.
NA - No standard or guidance value exists for the analyte.
NS - Not sampled
BOLD font in shaded cell   - indicates exceedance of AWQS or GV.

RI-4
Sample Date

Monitoring Well ID MW-6 RI-1 RI-2

Groundwater Results_rev.xlsx\Table 2 - Hist. 00-01 Page 2 of 2



Table 3
Groundwater Analytical Results - PFAS and 1,4-Dioxane

(September 2018)

Tuxedo Waste Disposal Site
Site No. 336035

Tuxedo, Orange County, New York

MW-1 DUP-1
(MW-1) MW-3 MW-4 MW-5 RI-4 Field

Blank
Equipment

Blank
Field
Blank

9/18/2018 9/18/2018 9/17/2018 9/17/2018 9/17/2018 9/18/2018 9/17/2018 9/17/2018 9/18/2018
Semivolatile Organic Compounds (µg/L)
1,4-Dioxane 1 ND ND ND 0.48 0.13 J ND -- -- --
Fluorinated Alkyl Substances (ng/L)
Perfluorooctanoic acid (PFOA) 10 6.4 6.6 13 9.2 8.7 13 ND ND ND
Perfluorooctanesulfonic acid (PFOS) 10 ND ND ND ND 37 ND ND ND ND
Perfluorobutanoic acid (PFBA) -- ND ND 49 11 ND 6.6 ND ND ND
Perfluoropentanoic acid (PFPeA) -- 1.0 J 0.98 J 240 11 1.3 J 2.7 ND ND ND
Perfluorohexanoic acid (PFHxA) -- 0.99 J 0.93 J 98 9.3 1.5 J 2.9 ND ND ND
Perfluoroheptanoic acid (PFHpA) -- ND ND 44 3.2 ND ND ND ND ND
Perfluorononanoic acid (PFNA) -- ND ND ND ND ND ND ND ND ND
Perfluorodecanoic acid (PFDA) -- ND ND ND 0.40 J 1.2 J ND ND ND ND
Perfluoroundecanoic acid (PFUnA) -- ND ND ND ND ND ND ND ND ND
Perfluorododecanoic acid (PFDoA) -- ND ND ND ND ND ND ND ND ND
Perfluorotridecanoic acid (PFTriA) -- ND ND ND ND ND ND ND ND ND
Perfluorotetradecanoic acid (PFTeA) -- ND ND ND ND ND ND ND ND ND
Perfluorobutanesulfonic acid (PFBS) -- 0.20 J ND 1.4 J 1.8 1.6 J 1.4 J ND ND ND
Perfluorohexanesulfonic acid (PFHxS) -- ND ND ND ND 7.7 ND ND ND ND
Perfluoroheptanesulfonic acid (PFHpS) -- ND ND ND ND ND ND ND ND ND
Perfluorodecanesulfonic acid (PFDS) -- ND ND ND ND ND ND ND ND ND
Perfluorooctane sulfonamide (FOSA) -- ND 1.4 J ND ND ND ND ND ND ND
N-Methyl perfluorooctane sulfonamidoacetic acid (NMeFOSAA) -- ND ND ND ND ND ND ND ND ND
N-Ethyl perfluorooctane sulfonamidoacetic acid (NEtFOSAA) -- ND ND ND ND ND ND ND ND ND
6:2 Fluorotelomer sulfonic acid (6:2 FTS) -- ND ND ND ND ND ND ND ND ND
8:2 Fluorotelomer sulfonic acid (8:2 FTS) -- ND ND ND ND ND ND ND ND ND

Notes:
1 New York State Department of Health (NYSDOH) Proposed Maximum Contaminant Level (MCL)
ND - Not detected at the reporting limit (RL).
Detected concentrations are in bold font.

B - Compound was found in the laboratory method blank and sample.
µg/L - micrograms per liter
ng/L - nanograms per liter
Results greater than the NYSDOH Proposed MCL are shaded in gray

J - Result is less than the RL but greater than or equal to the Method Detection Limit (MDL) and the concentration is an approximate value.

Analyte

Monitoring Well/Sample ID
NYSDOH
Proposed

MCL1
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Appendix B

Pre-Remedy Geologic Cross-
Section (1988)
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Appendix C

Record of Decision (1992)
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Appendix D

Post-Closure Monitoring and
Maintenance Manual (Revised,
1998)
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Appendix E

Turbine Ventilator
Specifications



TURBINE VENTILATORS

CONSTRUCTION SPECIFICATIONS
“A” 

THROAT SIZE
GUAGE NO. OF 

BRACES
BRACE 

MATERIALCROWN GALV. BLADE GALV. THROAT GALV.

4 24 28 26 3 ALUMINUM

6 24 28 26 3 ALUMINUM

8 24 28 26 3 ALUMINUM

10 24 28 26 3 ALUMINUM

12 24 28 24 3 ALUMINUM

14 22 26 24 3 ALUMINUM

16 22 26 24 3 STEEL

18 22 26 24 4 STEEL

20 20 26 24 4 STEEL

24 20 26 22 4 STEEL

DIMENSIONAL AND PERFORMACE DATA
“A” 

THROAT SIZE
“B” 

HEIGHT
“C” 

OVERALL WIDTH
EXHAUSTED
CAPACITY*

APPROX. 
SHIPPING WEIGHT

4 12 10 1/4 125 5

6 14 1/2 12 3/4 147 7

8 15 14 1/4 255 8

10 16 1/4 16 1/4 425 11

12 17 19 631 13

14 19 3/4 22 3/4 700 21

16 21 3/4 25 1/2 950 31

18 24 29 1200 38

20 25 1/4 31 5/8 1700 46

24 28 1/4 35 3/4 2350 58
*4 MPH WIND  CFM



Ventilators  >   Turbine Ventilators  

 

 

Turbine Ventilators 

Outside Braced 
 
The Empire Turbine Ventilator is a dependable rotary that works automatically, 
continuously and silently without operating or maintenance costs. It is outside 
braced for strength, safety and perfect alignment. Ventilators up to and 
including 14” are aluminum braced. Larger sizes are steel braced for additional 
strength.  

Operation is simple and sure. When the slightest breeze touches the scientific 
blade construction it causes the turbine to rotate. The centrifugal force caused 
by the revolving turbine creates a partial vacuum within the turbine. This 
vacuum is then replaced by a strong upward draft of air. A powerful exhaust is 
thus achieved. 

Precision Built With Ball Bearings  
 
The lower thrust bearing is a hardened steel ball riding in a hardened steel 
concave seat (in sizes up to 8”) for extreme sensitivity and wearability. In larger 
sizes, thrust type ball bearings are used. Upper bearings on all ventilators are 
bronze oilless. 

The rigid construction of these stormproof ventilators assures years of efficient 
service. No adjusting or servicing is required. 

Empire Turbine Ventilators are sold through leading distributors everywhere. 
Available in galvanized steel, aluminum, copper or stainless steel, all which are 
servicable. 

1. 12” Turbine Ventilator Installation Instructions(English) 
 Web Page Version  
 Adobe PDF Version 

 

2. 12” Turbine Ventilator Installation Instructions(Spanish) 
 Web Page Version  
 Adobe PDF Version 

 

3. 12” Turbine Ventilator Installation Instructions(French) 
 Web Page Version  
 Adobe PDF Version 

 

4. Construction Specifications & Dimensional and Performace Data 
 Web Page Version  
 Adobe PDF Version 

 

•  Eveco Ventilators

•  Insul-Ventilators 
•  Syphon Ventilators 
• Turbine Ventilators 

Eveco Ventilators 
Insul-Ventilators 
Syphon Ventilators 

Turbine Ventilators 

1/2“ Mesh Screens 
Insect Screens 
Dampers For Syphon or Eveco 
Dampers For Turbine 

Ventilators Adjustable Bases 
Economy Bases 
Standard Mounting Bases 

• Flat Bases 
• Ridge Roof Bases 
• Curb Bases 
• Slope Roof Base 

Booster Fans 

Cast Aluminum Ventilators 
Extruded Aluminum Ventilators 
Flange Extruded Ventilators 
Flush-Flange Louvers 
Roof Louvers 
Soffets 

Strip Ventilators 

Spring Register 

About Us    |    Pressroom    |    Contact    |    Be A Distributor    |    Building Codes Home    |    Log In    |    Shopping Cart

Page 1 of 3Empire Ventilation Equipment - Ventilators, Bases, Louvers, Fans & Access.

3/1/2011http://www.empirevent.com/vents_turbine-ventilators.html
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Appendix G

Field Forms and Documents



Date: 

QA/QC Collected? 

1. L = Well Depth: feet D (inches) D (feet)
2. D = Riser Diameter (I.D.): feet 1-inch 0.08
3. W = Depth to Water: feet 2-inch 0.17
4. C = Column of Water in Well: feet 3-inch 0.25
5. V = Volume of Water in Well = C(3.14159)(0.5D)2(7.48) gal 4-inch 0.33
6. 3(V) = Target Purge Volume gal 6-inch 0.50

Conversion factors to determine V given C

D (inches) 1-inch 2-inch 3-inch 4-inch 6-inch
V (gal / ft) 0.041 0.163 0.37 0.65 1.5

Water Quality Readings Collected Using

Parameter Units
Time  24 hr
Water Level (0.33) feet
Volume Purged gal
Flow Rate mL/min
Turbidity (+/- 10%) NTU
Dissolved Oxygen (+/- 10%) %
Dissolved Oxygen (+/- 10%) mg/L
Eh / ORP (+/- 10) MeV

Specific Conductivity  (+/- 3%) mS/cmc

Conductivity (+/- 3%) mS/cm
pH (+/- 0.1) pH unit
Temp (+/- 0.5) C˚
Color Visual
Odor Olfactory

Comments: 

Page 1 of 1

Readings

Sample Number: 

Purging / Sampling Method: 

Monitoring Well Purging / Sampling Form

Project Name and Number: 

Monitoring Well Number: 

Samplers: 



Description of Work Performed:

Station No. Station No.

Perimeter
Monitoring Point CH4 % H2S (ppm)

1 2
2 3
3 4
4 5
5 6
6 7
7 8
8 9
9 10
10 11
11 12
12 13

Combustible Gas Measurements Using:      GEM™ 2000 Landfill Meter; ppbRAE PID

Comments: 

Combustible Gas

Combustible Gas Monitoring/Sampling Form

Project Name and Number: 

Inspector's Name:

Job Title of Inspector:

Purge Duration: 

Date: 

Gas Vent 
Station

CH4 % H2S (ppm)

Combustible Gas

1 of 1

Action Lev els (applies to PMPs only):
Monitoring action level for Methane is defined as 10% of LEL (0.51% on the gas meter).
Monitoring action level for Hydrogen Sulfide is defined as 10 parts per million (ppm) on the gas meter.
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Annual Site-Wide Inspection Checklist 
 
Purpose of the Checklist 
 
 The site inspection checklist provides a useful method for collecting important information 
during the annual Site-Wide Inspection.  The checklist serves as a reminder of what information 
should be gathered and provides the means of checking off information obtained and reviewed, or 
information not available or applicable.  The checklist is divided into sections as follows:   
 
I. Site Information 
II. Interviews 
III. On-site Documents & Records Verified 
IV. O&M Costs 
V. Access and Institutional Controls 
VI. General Site Conditions 
VII. Landfill Covers 
VIII. Vertical Barrier Walls 
IX. Groundwater/Surface Water Remedies 
X. Other Remedies 
XI. Overall Observations 
 
 Some data and information identified in the checklist may or may not be available at the 
site depending on how the site is managed.  Sampling results, costs, and maintenance reports may 
be kept on-site or may be kept in the offices of the contractor or at State offices.  In cases where 
the information is not kept at the site, the item should not be checked as “not applicable,” but 
rather it should be obtained from the office or agency where it is maintained.  If this is known in 
advance, it may be possible to obtain the information before the site inspection. 
 
 The checklist may be completed and attached to the annual Site-Wide Inspection report to 
document site status.  Please note that the checklist is not meant to be completely definitive or 
restrictive; additional information may be supplemented if the reviewer deems necessary.  Also 
note that actual site conditions should be documented with photographs whenever possible. 
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Using the Checklist for Types of Remedies 
 
 The checklist has sections designed to capture information concerning the main types of 
remedies for hazardous waste sites.  These are groundwater and surface water remedies (Section 
VII of the checklist).  The primary elements and appurtenances for these remedies are listed in 
sections which can be checked off as the facility is inspected.  The opportunity is also provided to 
note site conditions, write comments on the facilities, and attach any additional pertinent 
information.  If a site includes remedies beyond these, such as soil vapor extraction or soil 
landfarming, the information should be gathered in a similar manner and attached to the checklist. 
 
Considering Operation and Maintenance Costs 
 
 Unexpectedly widely varying or unexpectedly high O&M costs may be early indicators of 
remedy problems.  For this reason, it is important to obtain a record of the original O&M cost 
estimate and of annual O&M costs during the years for which costs incurred are available.   
Section IV of the checklist provides a place for documenting annual costs and for commenting on 
unanticipated or unusually high O&M costs.  A more detailed categorization of costs may be 
attached to the checklist if available.  Examples of categories of O&M costs are listed below. 
 
Operating Labor - This includes all wages, salaries, training, overhead, and fringe benefits 
associated with the labor needed for operation of the facilities and equipment associated with the 
remedial actions.  
 
Maintenance Equipment and Materials - This includes the costs for equipment, parts, and other 
materials required to perform routine maintenance of facilities and equipment associated with a 
remedial action. 
 
Maintenance Labor - This includes the costs for labor required to perform routine maintenance of 
facilities and for equipment associated with a remedial action. 
 
Auxiliary Materials and Energy - This includes items such as chemicals and utilities which can 
include electricity, telephone, natural gas, water, and fuel.  Auxiliary materials include other 
expendable materials such as chemicals used during plant operations. 
 
Purchased Services - This includes items such as sampling costs, laboratory fees, and other 
professional services for which the need can be predicted. 
 
Administrative Costs - This includes all costs associated with administration of O&M not included 
under other categories, such as labor overhead. 
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Insurance, Taxes and Licenses - This includes items such as liability and sudden and accidental 
insurance, real estate taxes on purchased land or right-of-way, licensing fees for certain 
technologies, and permit renewal and reporting costs. 
 
Other Costs - This includes all other items which do not fit into any of the above categories. 
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Please note that “O&M” is referred to throughout this checklist.  At sites where Long-Term 
Response Actions are in progress, O&M activities may be referred to as “system operations” since 
these sites are not considered to be in the O&M phase while being remediated under the Superfund 
program. 
 

Annual Site-Wide Inspection Checklist 
 
“N/A” refers to “not applicable.” 
 

I.  SITE INFORMATION 

Site name: Date of inspection: 

Location and Region: Site ID: 

Agency, office, or company leading the annual 
review: 

Weather/temperature: 

Remedy Includes:  (Check all that apply) 
 Monitored natural attenuation 
 Access controls    
 Institutional controls  
 Groundwater containment   
 Groundwater pump and treatment 
 Surface water collection and treatment 
 Other______________________________________________________________________ 

_____________________________________________________________________________ 

Attachments:  Inspection team roster attached   Site map attached 

II.  INTERVIEWS  (Check all that apply) 

1.  O&M site manager ____________________________      ______________________      ____________ 
Name    Title   Date 

     Interviewed  at site   at office   by phone    Phone no.  ______________ 
     Problems, suggestions;  Report attached ________________________________________________ 
     __________________________________________________________________________________ 
 

2.  O&M staff ____________________________      ______________________      ____________ 
Name    Title   Date 

     Interviewed  at site   at office   by phone    Phone no.  ______________ 
     Problems, suggestions;  Report attached _______________________________________________ 
     __________________________________________________________________________________ 
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3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices, etc.)  Fill in all that apply. 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions;  Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions;  Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions;  Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions;  Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 

4. Other interviews (optional)   Report attached. 
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III.  ON-SITE DOCUMENTS & RECORDS VERIFIED  (Check all that apply) 

1. O&M Documents 
 O&M manual    Readily available  Up to date  N/A 
 As-built drawings    Readily available  Up to date  N/A 
 Maintenance logs    Readily available  Up to date  N/A 

Remarks__________________________________________________________________________ 
____________________________________________________________________ 

2. Site-Specific Health and Safety Plan   Readily available  Up to date  N/A 
 Contingency plan/emergency response plan  Readily available  Up to date  N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. O&M and OSHA Training Records  Readily available  Up to date  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Permits and Service Agreements 
 Air discharge permit    Readily available  Up to date  N/A 
 Effluent discharge    Readily available  Up to date  N/A 
 Waste disposal, POTW   Readily available  Up to date  N/A 
 Other permits_____________________  Readily available  Up to date  N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Gas Generation Records   Readily available  Up to date  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

6. Settlement Monument Records   Readily available  Up to date  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

7. Groundwater Monitoring Records  Readily available  Up to date  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

8. Leachate Extraction Records   Readily available  Up to date  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

9. Discharge Compliance Records  
 Air      Readily available  Up to date  N/A 
 Water (effluent)    Readily available  Up to date  N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

10. Daily Access/Security Logs   Readily available  Up to date  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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IV.  O&M COSTS 

1. O&M Organization 
 State in-house    Contractor for State 
 PRP in-house    Contractor for PRP 
 Federal Facility in-house  Contractor for Federal Facility 
 Other__________________________________________________________________________ 
_________________________________________________________________________________ 

2. O&M Cost Records  
 Readily available  Up to date 
 Funding mechanism/agreement in place 

Original O&M cost estimate____________________  Breakdown attached 
 

Total annual cost by year for review period if available 
 

From__________ To__________      __________________  Breakdown attached 
Date  Date  Total cost 

From__________ To__________      __________________  Breakdown attached 
Date  Date  Total cost 

From__________ To__________      __________________  Breakdown attached 
Date  Date  Total cost 

From__________ To__________      __________________  Breakdown attached 
Date  Date  Total cost 

From__________ To__________      __________________  Breakdown attached 
Date  Date  Total cost 

 

3. Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons:  __________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 

V.  ACCESS AND INSTITUTIONAL CONTROLS    Applicable    N/A 

A.  Fencing 

1. Fencing damaged  Location shown on site map  Gates secured   N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

B.  Other Access Restrictions 

1. Signs and other security measures  Location shown on site map  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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C.  Institutional Controls (ICs) 

1. Implementation and enforcement 
Site conditions imply ICs not properly implemented    Yes    No  N/A 
Site conditions imply ICs not being fully enforced    Yes    No  N/A 

 
Type of monitoring (e.g., self-reporting, drive by) _________________________________________ 
Frequency  ________________________________________________________________________ 
Responsible party/agency  ____________________________________________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
 

Reporting is up-to-date        Yes    No  N/A 
Reports are verified by the lead agency      Yes    No  N/A 

 
Specific requirements in deed or decision documents have been met  Yes    No  N/A 
Violations have been reported       Yes    No  N/A 
Other problems or suggestions:  Report attached  
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 

2. Adequacy   ICs are adequate   ICs are inadequate   N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 

D.  General 

1. Vandalism/trespassing  Location shown on site map  No vandalism evident 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Land use changes on site  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Land use changes off site  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

VI.  GENERAL SITE CONDITIONS 

A.  Roads      Applicable     N/A 

1. Roads damaged   Location shown on site map  Roads adequate  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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B.  Other Site Conditions 

Remarks ______________________________________________________________ 
____________________________________________________________________   
____________________________________________________________________  
____________________________________________________________________   
____________________________________________________________________ 
____________________________________________________________________ 

 

VII.  LANDFILL COVERS     Applicable    N/A 

A.  Landfill Surface 

1. Settlement (Low spots)   Location shown on site map  Settlement not evident 
Areal extent______________ Depth____________ 
Remarks____________________________________________________________ 
__________________________________________________________________   

2. Cracks     Location shown on site map  Cracking not evident 
Lengths____________ Widths___________ Depths__________ 
Remarks____________________________________________________________ 
__________________________________________________________________   

3. Erosion     Location shown on site map  Erosion not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Holes     Location shown on site map  Holes not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Vegetative Cover  Grass   Cover properly established  No signs of stress 
 Trees/Shrubs (indicate size and locations on a diagram) 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

6. Alternative Cover (armored rock, concrete, etc.)   N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

7. Bulges     Location shown on site map  Bulges not evident 
Areal extent______________ Height____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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8. Wet Areas/Water Damage  Wet areas/water damage not evident 
 Wet areas    Location shown on site map Areal extent______________ 
 Ponding    Location shown on site map Areal extent______________ 
 Seeps     Location shown on site map Areal extent______________ 
 Soft subgrade    Location shown on site map Areal extent______________ 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

9. Slope Instability          Slides  Location shown on site map     No evidence of slope instability 
Areal extent______________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

B.  Benches   Applicable  N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channel.) 

1. Flows Bypass Bench   Location shown on site map   N/A or okay 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Bench Breached                 Location shown on site map   N/A or okay 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Bench Overtopped   Location shown on site map   N/A or okay 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

C.  Letdown Channels  Applicable  N/A 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

1. Settlement   Location shown on site map  No evidence of settlement 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Material Degradation  Location shown on site map  No evidence of degradation 
Material type_______________ Areal extent_____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Erosion    Location shown on site map  No evidence of erosion 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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4. Undercutting   Location shown on site map  No evidence of undercutting 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Obstructions Type_____________________   No obstructions 
 Location shown on site map   Areal extent______________  

Size____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

6. Excessive Vegetative Growth  Type____________________ 
 No evidence of excessive growth 
 Vegetation in channels does not obstruct flow 
 Location shown on site map   Areal extent______________ 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

D.  Cover Penetrations  Applicable  N/A 

1. Gas Vents   Active  Passive 
 Properly secured/locked    Functioning  Routinely sampled  Good condition 
 Evidence of leakage at penetration    Needs Maintenance 
 N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Gas Monitoring Probes 
 Properly secured/locked     Functioning  Routinely sampled  Good condition 
 Evidence of leakage at penetration    Needs Maintenance  N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Monitoring Wells (within surface area of landfill) 
 Properly secured/locked    Functioning  Routinely sampled  Good condition 
 Evidence of leakage at penetration    Needs Maintenance  N/A 

Remarks___________________________________________________________ 
_________________________________________________________________   

4. Leachate Extraction Wells 
 Properly secured/locked     Functioning  Routinely sampled  Good condition 
 Evidence of leakage at penetration    Needs Maintenance  N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Settlement Monuments   Located   Routinely surveyed  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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E.  Gas Collection and Treatment               Applicable    N/A 

1. Gas Treatment Facilities 
 Flaring   Thermal destruction  Collection for reuse 
 Good condition  Needs Maintenance  

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Gas Collection Wells, Manifolds and Piping 
 Good condition  Needs Maintenance  

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
 Good condition  Needs Maintenance   N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

F.  Cover Drainage Layer   Applicable   N/A 

1. Outlet Pipes Inspected   Functioning   N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Outlet Rock Inspected   Functioning   N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

G.  Detention/Sedimentation Ponds  Applicable   N/A 

1. Siltation Areal extent______________ Depth____________   N/A 
 Siltation not evident 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Erosion  Areal extent______________ Depth____________ 
 Erosion not evident 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Outlet Works   Functioning  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Dam    Functioning  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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H.  Retaining Walls   Applicable  N/A 

1. Deformations   Location shown on site map  Deformation not evident 
Horizontal displacement____________ Vertical displacement_______________ 
Rotational displacement____________ 
Remarks__________________________________________________________________________ 

_________________________________________________________________________________ 

2. Degradation   Location shown on site map  Degradation not evident 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

I.  Perimeter Ditches/Off-Site Discharge   Applicable  N/A 

1. Siltation   Location shown on site map  Siltation not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Vegetative Growth  Location shown on site map  N/A 
 Vegetation does not impede flow 

Areal extent______________ Type____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Erosion    Location shown on site map  Erosion not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Discharge Structure  Functioning  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

VIII.  VERTICAL BARRIER WALLS        Applicable    N/A 

1. Settlement   Location shown on site map  Settlement not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Performance Monitoring Type of monitoring__________________________ 
 Performance not monitored 

Frequency_______________________________       Evidence of breaching 
Head differential__________________________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

IX.  GROUNDWATER/SURFACE WATER REMEDIES     Applicable        N/A 

A.  Groundwater Extraction Wells, Pumps, and Pipelines   Applicable  N/A 
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1. Pumps, Wellhead Plumbing, and Electrical 
 Good condition  All required wells properly operating  Needs Maintenance  N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
 Good condition  Needs Maintenance 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Spare Parts and Equipment 
 Readily available  Good condition  Requires upgrade  Needs to be provided 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

B.  Surface Water Collection Structures, Pumps, and Pipelines  Applicable  N/A 

1. Collection Structures, Pumps, and Electrical 
 Good condition  Needs Maintenance  

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
 Good condition  Needs Maintenance 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Spare Parts and Equipment 
 Readily available  Good condition  Requires upgrade  Needs to be provided 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

C.  Treatment System   Applicable  N/A 

1. Treatment Train (Check components that apply) 
 Metals removal   Oil/water separation   Bioremediation 
 Air stripping    Carbon adsorbers 
 Filters_________________________________________________________________________ 
 Additive (e.g., chelation agent, flocculent)_____________________________________________ 
 Others_________________________________________________________________________ 
 Good condition   Needs Maintenance  
 Sampling ports properly marked and functional 
 Sampling/maintenance log displayed and up to date 
 Equipment properly identified 
 Quantity of groundwater treated annually________________________ 
 Quantity of surface water treated annually________________________ 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Electrical Enclosures and Panels (properly rated and functional) 
 N/A   Good condition  Needs Maintenance  

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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3. Tanks, Vaults, Storage Vessels 
 N/A   Good condition  Proper secondary containment  Needs Maintenance 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Discharge Structure and Appurtenances 
 N/A   Good condition  Needs Maintenance  

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Treatment Building(s) 
 N/A   Good condition (esp. roof and doorways)   Needs repair 
 Chemicals and equipment properly stored 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

6. Monitoring Wells (pump and treatment remedy) 
 Properly secured/locked  Functioning  Routinely sampled  Good condition 
 All required wells located  Needs Maintenance            N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

D. Monitoring Data 

1. Monitoring Data 
 Is routinely submitted on time    Is of acceptable quality  

2. Monitoring data suggests: 
 Groundwater plume is effectively contained  Contaminant concentrations are declining  

E.  Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 
 Properly secured/locked   Functioning  Routinely sampled  Good condition 
 All required wells located  Needs Maintenance    N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

X. OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy.  An example would be soil 
vapor extraction. 

XI.  OVERALL OBSERVATIONS 

A. Implementation of the Remedy 
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Describe issues and observations relating to whether the remedy is effective and functioning as designed.  
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 

 B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures.  In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 

C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future.    
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
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D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
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