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Introduction 

This Feasibility Study Report presents evaluations of remedial alternatives to eliminate, 
abate, monitor or control all significant threats to human health and the environment at the 
Amenia Town Landfill, Dutchess County, Amenia, New York (Figure 1 - 1). This document 
is prepared on behalf of the Amenia Landfill Group (ALG), in accordance with the 
requirements of the New York State Department of Environmental Conservation's 
(NYSDEC) Order on Consent (Order) for Amenia Town Landfill, Site # 3-14-006, effective 
October 4,2001. 

1.1 FEASIBILITY STUDY OVERVIEW 

In accordance with the Order, the ALG conducted a Remedial Investigation (RI) and 
Feasibility Study (FS) for the landfill. The RI was completed by mid-2003 and the Final 
Remedial Investigation Report (LRS, 2003) was submitted to NYSDEC and public 
repositories in November 2003. The alternatives presented in this FS report are based on the 
results of the RI and, as stated in the Order, prepared to evaluate "on-site and off-site 
remedial action to eliminate, to the maximum extent practical, all significant health and 
environmental hazards and potential hazards at the site." 

The purpose of this FS is to develop, screen, and evaluate remedial alternatives that address 
significant threats to human health and the environment associated with site-related 
contamination identified and characterized during investigation of the Amenia Town Landfill 
(site). 

This Feasibility Study Report was prepared in accordance with the Final Remedial 
Investigation and Feasibility Study Work Plan (LRS, 2001) and following NYSDEC and US 
Environmental Protection Agency (EPA) guidelines and recommendations found in the 
following documents: 

Accelerated Remedial Actions at Class 2, Non-RCRA Regulated Landfills 
(NYSDEC TAGM 4044, March 9,1992) 

Selection of Remedial Actions at Inactive Hazardous Waste Sites (NYSDEC 
TAGM 4030, May 15,1990) 

Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA (EPA, 1 988) 

Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal 
Landfill Sites (EPA, 1991) 

EPA Presumptive Remedy Directives (e.g., EPA, January 1997) 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 
CFR Part 300, July 16, 1982) 

URS I:\Pro~ects\lE04141(AmeniaRIFS)\FS-reporl\Feasb1Iity Study Report\April 05 FS\FS-01-Apr 05.doc14-Apr-05 1 - 1 



Introduction 

NYSDEC and EPA recognize that remedial actions for landfills can be accelerated and 
streamlined through use of proven presumptive remedies (NYSDEC, March 9, 1992; EPA, 
January 1997). The rationale is that treatment or removal of enormous volumes of landfill 
waste is usually unrealistic and, based on previous remedial actions at dozens of municipal 
landfills, containment is the most appropriate remedy for a typical landfill (EPA, 1991). 
Based on this approach, the universe of remedial alternatives that otherwise would require 
evaluation can be narrowed to one - containment through the installation of a landfill cap. 
The following elements comprise the typical source containment presumptive remedy: 

landfill cap; 

groundwater control, as required; 

leachate collection and treatment, as required; 

landfill gas collection and treatment, as required; and 

institutional controls to supplement engineering controls 

Accordingly, and in accordance with National Contingency Plan (NCP) policy, the use of the 
presumptive remedy eliminates the need for the initial identification and screening of any 
other alternatives for the landfill itself other than various cap configuration options. 

1.2 REPORT ORGANIZATION 

This report is divided into the following sections: 

Section 1.0 introduces the Amenia Town Landfill RVFS program and describes 
the objectives of the program 

Section 2.0 provides a summary of the site background 

Section 3.0 identifies and screens various remedial technologies and process 
options for each of the technologies. 

Section 4.0 evaluates combined technologies and process options with respect to 
various criteria. 

Section 5.0 provides a summary of the analysis of the remedial alternatives 
developed for the site and recommends a remedy. 

Section 6.0 is a listing of references cited in this document 

The results of the remedial investigation and risk evaluations (both human health and 
ecological) are summarized in Section 2.0 to present a conceptual site model for the landfill. 



Introduction 

Based on this model, remedial approaches are identified and screened for affected media in 
Section 3.0. Remedial technologies to implement the approaches are then screened and 
analyzed using the criteria presented in the guidance documents listed above. Finally, certain 
technologies are combined to develop remedial alternatives specific to the site. These 
alternatives are analyzed in detail using the nine evaluation criteria listed in Section 300.430 
of the NCP, including compliance with State and Federal applicable or relevant and 
appropriate requirements (ARARs). The remedial alternatives evaluation concludes with a 
comparative analysis of various alternatives and recommendation of the selected alternative. 



Site Background 

This section provides a summary of the background information and site setting of the 
Amenia Town Landfill. More detailed information is provided in the Final Remedial 
Investigation Report (URS, November 2003). 

2.1 SITE LOCATION AND DESCRIPTION 

The Amenia Town Landfill is on the outskirts of the Town of Amenia, Dutchess County, 
New York, about 1.5 miles south of the intersection of Route 22 and Route 44 (Figure 1-1). 
The site is in a rural area, bordered to the east by Route 22 and by a wetland and small stream 
to the north and west. There are no residences within % mile of the site (NYSDEC, April 
2003). A steep wooded hill is present immediately to the south. The site is a former sanitary 
landfill that began accepting waste in the late 1940s and ceased operations in 1976. The 
NYSDEC classifies the landfill as a Class 2 Inactive Hazardous Waste Disposal Site. 

The site boundaries as shown in Figure 2-1, are approximations of the property lines depicted 
in the Town of Arnenia Tax Maps (1999), which show the site having an estimated size of 29 
acres. Of the total acreage, approximately 10 acres were used as a landfill, and 2 acres were 
used for a fuel and propane gas storage area. The area is open, well graded, and vegetated 
with grasses, shrubs and trees. The limits of waste and the property boundary of the site, 
estimated from aerial photographs and recent site investigations (see Appendix A), are shown 
on Figure 2- 1. 

Wetlands, a stream, and intermittent ponds border the site to the north and west. The Harlem 
Valley Landfill, a closed 18-acre landfill, is about 1,500 ft south of the site. The Harlem 
Valley Landfill was closed under New York Codes, Rules, and Regulations (NYCRR) Part 
360 regulations between 1998 and 1999 and currently monitored on a quarterly basis (Budnik 
& Associates, September 2003). An active public golf course (the Island Green County 
Club) is located west of the site, just across the pond. 

At the north end of the site, a fenced enclosure, about two acres in size, contains above 
ground storage tanks of propane and heating oil previously owned by Sharon Oil Company, 
Sharon, Connecticut. The fuel storage area contains four 20,000-gallon No. 2 he1 oil tanks 
(which were emptied and closed in place in January 2001) and a 30,000-gallon propane tank. 

Route 22 forms the eastern boundary of the site. East of Route 22 and paralleling the 
roadway is an abandoned Conrail railroad spur (Figure 1-1). The site is unfenced, with the 
exception of the former Sharon Oil property. 

2.2 PHYSICAL SETTING 

This section provides a summary of the physical setting of the site. A more detailed 
discussion of the physical site setting is provided in the Remedial Investigation Report (URS, 
November 2003) 
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Site Background 

2.2.1 Surface Water and Wetlands 

Wetlands are present immediately west and north of the site. The wetlands are mapped as 
part of a Palustrine System, which consists of fresh water wetlands dominated by shrubs, 
trees, and persistent emergent plants. NYSDEC classifies regulated freshwater wetlands 
according to their respective functions, values and benefits. Wetlands may be Class I, 11, EI or 
IV. Class I wetlands are the most valuable and are subject to the most stringent standards. 
NYSDEC assigned the wetlands adjoining the landfill a regulatory size of 34 acres and 
designated the area as Class LI wetlands. 

Ponds and surface water comprise part of the wetlands system described above. A 5-acre 
pond, herein called West Pond, is located immediately west of the landfill (Figure 2-1). The 
pond is near the headwaters of a small tributary (herein called West Pond Tributary) to the 
Amenia Stream. West Pond is fed by a small stream that originates fiom two other small 
ponds at the golf course. West Pond is also fed by surface water runoff fiom the surrounding 
hills and landfill. 

West Pond was formed by two beaver dams (Figure 2-2). The dams were built before 1987, 
based on a 1987 map which shows the pond (EPA, 1990), but there appears to be no current 
beaver activity. One dam is at the northem-most end of the landfill and the other is located 
about 100 feet south of the first dam. Stream water from the golf course ponds behind the 
beaver dams then flows in a northerly direction. 

The West Pond basin is shallow, open, and receives direct sunlight. The water level in the 
pond fluctuates seasonally and drops during extended dry periods. Sediment in the pond is 
primarily a black organic silty muck that is several feet deep. The sediment is typically fine 
grained, but some areas contain coarser sediment from soils eroded from the landfill. 

West Pond Tributary flows east from the beaver dam at the north end of the West Pond, 
along the base of the landfill through a wetland. About 600 feet east of the dam, West Pond 
Tributary crosses beneath Route 22 through a concrete culvert. West Pond Tributary is 
narrow (approximately three feet wide), having a defined bed and bank that courses through a 
broad and level wetland. Flow is more diffuse near the culvert, where beavers may have once 
built a dam. Previous investigators reported the existence of ponds north of the landfill, in 
the area where West Pond Tributary currently flows. The dam and, therefore, the ponds, no 
longer exist, and there is evidence that the north wetland is d y n g  out as a result. .West Pond 
Tributary may not be persistent throughout the year and only significant storm events may 
cause it to rise above the shallow banks. Substrates in the streambed are gravel and rubble, 
with riffles present throughout. The north wetland substrates are stable and mudflats are not 
present. 

East of Route 22, West Pond Tributary flows south and meanders through a wetland next to 
the steep abandoned railroad spur that is about 30 feet above the wetland (Figure 2-1). West 
Pond Tributary meets Arnenia Stream about 750 ft downstream of the Route 22 culvert. The 
confluence of West Pond Tributary with Amenia Stream is opposite the landfill at a small 
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Site Background 

bridge leading to a quarry. Amenia Stream is wider than the West Pond Tributary, although 
it is shallow with fewer riffles. Sediments in Amenia Stream vary but are primarily a 
grayhlack sandy silt to the north with more organic material just upstream of the quarry 
bridge. Just south of the confluence, sediments in Amenia Stream are primarily a light brown 
silty sand. 

Amenia Stream and its tributaries are classified by the NYSDEC as Class C waters, with 
fishing as the best usage. Floodplains (100-yr and 500-yr), as mapped by the Federal 
Emergency Management Agency (FEMA, 1996), are only found immediately along the banks 
of Amenia Stream, east of Route 22 (Figure 2-2). 

2.2.2 Geology 

This section describes the geology of the site. 

Surface Soil 

Surface soils at the site generally consist of brown, poorly sorted sand or gravelly sand. 
Native soils collected for background samples are similar to landfill cover soil. 

Overburden 

The overburden at the Site was investigated by advancing stratigraphic test borings and soil 
borings for the installation of monitoring wells (Figure 2-3). The overburden soils consist of 
one or more of the following four units: a fill unit, a sand and gravel unit, a silt unit, and a 
glacial till unit. Each unit is briefly described below. 

Fill Unit - The Fill Unit is a mixture of sands and gravels intermixed with landfill 
waste material. The sands and gravels likely represent periodic cover lifts over the 
landfill waste. In general, this unit was loose, poorly sorted, and ranged in thickness 
from 0 to about 50 feet. The quantities and types of landfill waste material intermixed 
with the soils varied between borings and consisted of materials such as glass, paper, 
metal, rubber, plastic, and brick pieces. 

Sand and Gravel Unit - The Sand and Gravel Unit is a continuous layer consisting 
of a brown, poorly sorted mixture of sands and gravels or interlayered lenses of sands 
and gravels. The thickness of this unit ranges between 10 and 20 feet. 

Silt Unit - The Silt Unit is a continuous, brown, soft silt layer with some interlayered 
clay. The thickness of this unit ranges between 10 and 20 feet. 

Till Unit - The Till Unit is a discontinuous layer consisting of a red-brown to gray, 
well compacted, heterogeneous mixture of boulders and clay with lenses of sand and 
gravel. The Till Unit ranges in thickness from 5 to 10 feet. 
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Site Background 

Bedrock 

The depth to bedrock beneath the main part of the landfill varies between 20 and 70 feet. 
Bedrock is exposed at the surface in areas of the hill south of the landfill. The rock is a gray 
to dark gray, fine to medium grained, massive to fissile dolomitic marble with local thin 
calcite seams and occasional to abundant pyrite. Micaceaous or phyllitic seams are locally 
present. The rock is highly fractured in places with secondary mineralization along fracture 
faces. The rock composition at the landfill is consistent with regional descriptions of the 
Stockbridge Marble provided by Fisher and others (1 970). 

2.2.3 Hydrogeology 

The hydrogeologic regime at the landfill is complex because of the interaction between 
surface water, groundwater in overburden, groundwater in unconfined bedrock, and 
groundwater in deep confined bedrock. 

Shallow Unconfined Aquifer 

Because of steep topographic relief at the Site, the water table in the overburden (unconfined 
conditions) is between 20 and 50 feet below the ground surface (Figure 2-4). Also, because 
of a relatively steep hydraulic gradient across the Site, the elevation of the water table ranges 
between about 479 and 485 ft (North American Vertical Datum 1988). At the south end of 
the site, where overburden thickness is less than 20 feet, the water table occurs in bedrock 
(MW-5 and MW-9). 

There is a steep hydraulic gradient between the surface water in the West Pond and Amenia 
Stream east of the landfill. Surface water elevations drop about 5 to 8 ft from West Pond 
eastward to West Pond Tributary, a distance of about 1,000 feet. Groundwater elevations 
measured in the landfill monitoring wells are lower than the elevation of water in West Pond 
and consistently follow this gradient. Groundwater beneath the landfill appears 
hydrologically connected and dependent on the elevation of surface water in the West Pond. 
After rain, for example, the water level rises in the West Pond and groundwater under the 
landfill responds relatively quickly and rises also. During dry conditions, when the water 
level drops in the pond, the groundwater level also drops correspondingly beneath the 
landfill. Shallow groundwater from the site flows northward and eastward to West Pond 
Tributary with a hydraulic gradient of about 0.008 (i.e., the water elevation drops vertically 
by 0.008 feet for every horizontal foot of travel) 

Deep Confined Aquifer 

Confined groundwater in bedrock flows to the east with a hydraulic gradient of about 0.009 
(i.e., the water elevation drops vertically by 0.009 feet for every horizontal foot of travel). 
There is a positive upward hydraulic gradient between the unconfined and confined aquifers. 
Elevations of water in the confined, bedrock wells are consistently about 1 to 1.5 feet higher 
than the water table. 

URS I:\Projects\lE04141(AmeniaRIFS)\FS_report\Fea~b1lity Study Report\April05 FS\FS_02_Apr 05.docl4-Apr-05 2-4 



Site Background 

Results of the Hydraulic Conductivity Tests 

Hydraulic conductivity values of the monitoring wells screened in the unconfined unit ranged 
from 0.0044 Wmin to 0.19 Wmin (2,300 to 10,000 Wyear). This value is within the expected 
range for the hydraulic conductivity in glacial deposits and fine to coarse sand (Driscoll, 
1986). 

Hydraulic conductivity values of the monitoring wells screened in confined bedrock ranged 
from 0.000034 ft/min to 0.0076 Wmin (20 to 4,000 Wyear). Low hydraulic conductivities 
such as these are typical of unjointed limestones or metamorphic rocks (Driscoll, 1986). 

2.3 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination at the site is described in detail in the Remedial 
Investigation Report (URS, IVovember 2003), which includes chemical data for each sample. 
Additional information was obtained from the Test Pit Investigation (see Appendix A). A 
summary of the RI and Test Pit Investigation results is provided below. 

Landfill Surface and Subsurface Soil 

Samples of surface soil from the top and from the base of the slope of the landfill contained 
concentrations of polychlorinated biphenyls (PCBs - up to 63 mglkg) and the semivolatile 
organic compound (SVOC) phenol (one sample at 4.09 m a g )  above NYSDEC soil cleanup 
objectives. Most surface soil samples contained concentrations of inorganic constituents 
higher than background levels or NYSDEC soil cleanup objectives, including calcium, 
magnesium, antimony, mercury, and chromium. 

Samples of subsurface soil (10-12 ft depth interval) from a former drum disposal area 
contained the SVOC phenol (one sample at 0.084 m a g )  and inorganic constituents at 
concentrations that exceeded background levels or NYSDEC soil cleanup objectives, 
including calcium, magnesium, potassium, and nickel. 

Soil in an area beneath the former Sharon Oil facility contains non-aqueous phase liquid 
(NAPL) approximately 3.5 ft below grade (see log for testpit TP-9, Appendix A). 

Shallow Groundwater 

Two comprehensive rounds of groundwater sampling were conducted during the RI. Round 
1 samples were collected in January 2002 and Round 2 samples were collected in April 2002. 
An off-site groundwater investigation was conducted at the request of NYSDEC in June 
2004. 

Volatile organic compounds (VOCs) - mainly benzene and chlorinated compounds - were the 
chief constituents detected in shallow groundwater at concentrations above NYSDEC 
groundwater quality standards. Total VOC concentrations were highest at the southwest 
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comer of the landfill and decreased eastward in the downgradient groundwater flow 
. . 

direction. 

SVOCs (bis(2-ethylhexy1)phthalate and phenol) and one pesticide compound (beta-BHC) 
were detected at concentrations above NYSDEC groundwater quality standards. Each 
shallow groundwater sample contained concentrations of one or more inorganic constituents 
above standards. 

Deep Groundwater 

Deep groundwater is not affected by organic compounds. Each deep groundwater sample, 
however, contained concentrations of one or more inorganic constituents above NYSDEC 
groundwater quality standards. These constituents, however, are believed to be naturally 
occurring. 

Sediment 

Upstream sediment samples from Amenia Stream (east side of Route 22) are not impacted 
with organic compounds. The samples contained concentrations of arsenic, copper, iron, 
manganese and nickel above NYSDEC sediment screening criteria. 

Upstream sediment samples from the golf course stream that discharges to West Pond are not 
impacted with organic compounds. The samples contained concentrations of arsenic, iron, 
manganese, nickel and zinc above NYSDEC sediment screening criteria. 

Sediment samples from the West Pond and from West Pond Tributary up to its confluence 
with Amenia Stream contained PCBs above NYSDEC sediment screening criteria. Samples 
also contained concentrations of inorganic constituents, including arsenic, iron, manganese, 
nickel and zinc, above NYSDEC sediment screening criteria. 

Surface Water 

Pesticide compounds were detected above NYSDEC surface water quality standards in the 
surface water of West Pond Tributary north of the landfill, but were not detected in samples 
collected east of Route 22. Aluminum and iron were the only inorganic constituents to 
exceed surface water quality standards. The similarity of upstream and downstream 
inorganic concentrations indicates that surface water from the area of the landfill is not 
contributing to the inorganics load of Amenia Stream. 

2.4 CONCEPTUAL SITE MODEL 

Contaminants may be migrating from the site through three pathways - air, soil, or water. 
These pathways are shown in Figure 2-5 and discussed below. 



Site Backgrollnd 

Air Pathway 

Volatile emissions from the soil or wind transport of dust present potential contaminant 
migration pathways from the site. However, this is not expected to be a significant pathway 
based on the minimal detections of VOCs in soil and based on the relatively well-established 
vegetative cover over much of the landfill area. The direction of the air pathway will vary, 
depending on climatic conditions and on the prevailing winds for the area. Future workers, 
however, if they ever need to excavate and work in deep trenches at the site, may be exposed 
to this pathway. 

Soil Pathway 

The soil pathway consists of direct contact with soil particles fiom the site or with sediment 
from the adjacent creek. Surface soil particles may also be transported by wind or surface 
water runoff into the pond, creek, or onto surrounding properties. 

Water Pathways 

Surface water and groundwater present potential contaminant migration pathways. Surface 
water may transport soluble contaminants and suspended soil particles into the adjacent 
creek, pond, or onto surrounding properties through runoff. Surface water may also transport 
soluble contaminants into the groundwater system by infiltrating the unpaved areas of the 
site. Groundwater may then transport contaminants into surrounding areas. 

2.5 BASELINE RISK EVALUATION 

Streamlined human health and ecological risk evaluations were performed for the Arnenia 
Town Landfill. Potential exposures and likely current and reasonably anticipated future 
receptor populations were evaluated to guide implementation of the remedy, which under 
EPA presumptive remedy guidance, at a minimum, includes the Following components: 

Landfill cap 

Institutional controls to supplement engineering controls 

A summary of the conclusions of the risk evaluations are presented below. 

2.5.1 Human Health Risk Evaluation 

Several potential current and reasonably anticipated future receptors were considered in the 
human health risk evaluation. These receptors consisted of the following categories: 

Site Visitor/Trespasser/Hunter 

Off-site Recreational User 

Off-site Resident 
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No complete exposure pathways were identified for current or reasonably anticipated future 
off-site Residents who are not recreational users. 

The results of the assessment indicate that implementation of the presumptive remedy (i.e., 
the landfill cap and institutional controls) would eliminate potential threats to receptors who 
may occasionally visit the site (Site Visitor/ TrespasserIHunter) by isolating impacted soil 
from human contact. 

The only potentially significant exposure pathway for off-site Recreational Users is direct 
contact with sediments. The landfill cap will minimize the potential for any transport of 
constituents to sediment. The presumptive remedy, however does not address existing PCBs 
and inorganics identified in sediments in concentrations exceeding NYSDEC sediment 
guidance values. 

2.5.2 Screening Level Ecological Risk Assessment 

A screening level ecological risk assessment (SLERA) was conducted for the Site. 
Conclusions regarding exposure media, potentially complete pathways, and risk 
characterization for terrestrial and aquatic habitats identified at the site are as follows: 

Exposure Media: 

Three media types with potential exposure routes to viable ecological habitat in 
the vicinity of the Site were identified: 

1) surface waters in West Pond and West Pond Tributary 

2) sediments in West Pond and West Pond Tributary 

3) surface soils 

Exposure Pathways: 

The evaluation of the surface water data indicates that this pathway poses low 
potential exposure to aquatic wildlife in West Pond and West Pond Tributary 

The evaluation of the sediment from West Pond Tributary indicate that this 
pathway poses low potential exposure to aquatic wildlife 

Exposure pathways are complete for aquatic wildlife in contact with sediments in 
West Pond 

Concentrations of constituents in surface soils serve as a potential migration 
pathway to aquatic/wetland habitats in West Pond. 

Exposure pathways are complete for terrestrial wildlife in contact with surface 
soils 
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Risk Characterization: 

Potential exposure threats in West Pond and West Pond Tributary from contact 
with surface water was determined to be negligible. 

Potential exposure threats with surface soil are primarily associated with several 
metals (iron, lead, barium, chromium, copper, mercury, and zinc) and PCBs 

Potential exposure threats in West Pond sediment are primarily associated with 
several metals (copper, lead, mercury, and zinc) and PCBs along the east side of 
the pond. 

Potential exposure threats in West Pond Tributary are low overall, given the 
relatively low detections of PCBs (5 1.2 mgkg total PCBs at all stations) and 
limited physical aquatic habitat, resulting in limited prey resources and likely low 
use rates by wildlife. 

The results of these assessments indicate that implementation of the presumptive remedy 
(i.e., the landfill cap and institutional controls) would eliminate significant threats to 
receptors by isolating surface soil from contact. Significant threats posed by existing 
sediment in West Pond, will be addressed by additional measures. 
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hid Identification and Screening 
of Technologies and Process Options 

This section describes the process by which remedial alternatives for the Amenia Town 
Landfill were initially identified and screened for technical implementability, effectiveness, 
and relative costs. Technologies and process options that were retained after the initial 
screening are used to develop a detailed analysis of alternatives, which is presented in Section 
4.0. 

3.1 INTRODUCTION 

Identification and screening of remedial technologies and process options is facilitated in a 
six-step process developed by the EPA (1988): 

Step 1 - Establish remedial action obiectives for each medium of concern and preliminary 
remediation goals. This step is presented in Section 3.2 and 3.3. 

Step 2 - Develop general response actions for each medium of concern that may satisfy the 
remedial action objectives. This step is presented in Section 3.4.1. 

Step 3 - Identify volumes or areas to be remediated. This step is presented in Section 3.4.2. 

Step 4 - Identifv and Screen Technolo~es. In this step, technology types and process options 
are reduced through an initial screening of the options based on technical implementability. 
This step is presented in Section 3.5. 

Step 5 - Evaluate Process Options. In this step, process options are evaluated based on 
implementability, effectiveness, and relative cost. This step is presented in Section 3.6. 

Step 6 - Configwe and Screen Alternative. The sixth step evaluates combined process 
options with respect to various evaluation criteria. This step is presented in Section 4.0. 

3.2 REMEDIAL ACTION OBJECTIVES 

The following discussion presents remedial action objectives (RAOs) for the Amenia Town 
Landfill. These objectives provide the basis for recommending appropriate technologies and 
for developing remedial alternatives for the site. 

Remedial action objectives are media-specific and are established to protect human health 
and the environment. Contaminated media considered in this section are soil, sediments, and 
shallow groundwater. The development of the remedial action objectives is based on the 
results of the human health risk evaluation (HHRE), screening level ecological risk 
assessment (SLERA), and comparison of contaminant concentrations detected in media with 
NYSDEC chemical-specific standards, criteria, and guidance (SCGs), since these are the 
basis for measuring the potential impact of the landfill on human health and the environment. 
Media-specific RAOs for the site are presented below. 
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The following items are the RAOs for soil: 

to minimize the potential for human and ecological receptors to ingest, come into 
direct contact with, or inhale PCBs in the soil and landfill waste that will present a 
significant threat; and 

to minimize the migration of contaminants that will present a significant threat 
from soil to surface water, sediment, or groundwater. 

The following items are the RAOs for shallow moundwater: 

to minimize human and ecological direct contact with contaminants at 
concentrations that will present a significant threat in shallow groundwater, either 
by ingestion, inhalation, or dermal contact, and 

to minimize the potential for contaminants at concentrations that will present a 
significant threat in shallow groundwater to migrate to off-site receptors. 

The following items are the RAOs for sediment in West Pond and West Pond Tributary: 

to minimize the potential for humans and ecological receptors to ingest, come into 
dermal contact with, or inhale contaminants in sediment at concentrations that 
will present a significant threat, and 

to minimize the potential for contamination at concentrations that will present a 
significant threat in sediment to reach off-site receptors. 

As discussed in the RI report (URS, November 2003) and summarized in Section 2.1 of this 
report (Nature and Extent of Contamination), no firther action is required at this time for 
surface water and deep groundwater in the bedrock aquifer. 

3.3 ARARs 

This section discusses the applicable or relevant and appropriate requirements (ARARs) that 
govern the remediation of the Arnenia Town Landfill. The attainment of ARARs ensures that 
the remedial or corrective actions employed comply with federal and state public health and 
environmental standards. Review of ARARs highlights site-specific regulatory conditions that 
might either limit the choice of alternatives or place limits on contaminant concentrations. 

New York State does not have ARARs in its statute. NYSDEC TAGM #4030, Selection of 
Remedial Actions at Inactive Hazardous Waste Sites, states that an analysis of remedial 
alternatives must evaluate compliance with New York State Standards, Criteria and Guidelines 
(SCGs) and federal standards which are more stringent than the SCGs. NYSDEC Technical and 
Administrative Guidance Memoranda (TAGMs) are considered SCGs. 

URS I:\Projecls\lE04141(Amen1aRIFS)\FS-repor(\Feasb1ly Study ReporIIApnl05 FS\FS_03_Apr 05.doclBApr-05 3-2 



Identification and Screelling 
SECTIONTHREE of Technologies and Process Options 

The NCP mandates that cleanup standards for remedial actions must attain a general standard of 
cleanup that ensures protection of human health and the environment, is cost-effective, and uses 
permanent solutions and alternative treatment technologies or resource recovery technologies to 
the maximum extent practicable. In addition, regulatory guidance (EPA, 1988) requires that 
hazardous substances or pollutants remaining on-site meet the level or standard of control 
established by ARARs and the requirements or limitations established under any applicable or 
relevant and appropriate federal environmental law. The requirement that the remedy be 
protective of human health and the environment cannot be waived. 

A requirement may be either applicable or relevant and appropriate to remedial activities at a 
site, but not both. Applicable requirements are those cleanup standards, standards of control, 
and other substantive environmental protection requirements, criteria, or limitations 
promulgated under federal or state law that specifically address a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstances at a site. A remedial 
action must satisfy all the jurisdictional prerequisites of a requirement for the requirement to be 
applicable. 

If a regulation is not applicable, it may still be relevant and appropriate. The basic 
considerations are whether the requirement (1) regulates or addresses problems or situations 
sufficiently similar to those encountered at the subject site (i.e., relevance), and (2) is 
appropriate to the circumstances of the release or threatened release, such that its use is well 
suited to the particular site. Determining whether a requirement is relevant and appropriate is 
site-specific and based on best professional judgment. This judgment is based on a number of 
factors, including the characteristics of the remedial action, the hazardous substances present at 
the site, and the physical circumstances of the site and of the release, as compared to the 
statutory or regulatory requirement. The selected alternative must comply with all regulations 
found to be applicable or relevant and appropriate. 

To-be-considered materials (TBCs) are nonpromulgated advisories, proposed rules, or guidance 
documents issued by federal or state governments that are not legally binding and do not have 
the status of potential ARARs. However, these advisories and guidance are to be considered in 
the site risk assessment and in determining protective cleanup levels. Where no ARAR exists, 
or where ARARs are not sufficiently protective of human health and the environment, 
chemical-specific TBC values may be used to establish cleanup targets. 

The ARARs are divided into three major categories: chemical-specific requirements, location- 
specific requirements, and action-specific requirements. 

Chemical-specific requirements are based on health- or risk-based concentration 
limits or discharge limitations in environmental media such as air or water, for 
specific hazardous chemicals. These requirements may be used to set cleanup levels 
for the chemicals of concern in the designated media, or to set a safe level of 
emission or discharge (e.g., air emission or wastewater discharge, taking into 
account air and water quality standards, respectively ) where an emission andlor 
discharge occurs as part of the remedial activity. 
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Location-specific ARARs are restrictions placed on the types of activities that may 
occur in particular locations. The location of a site may be an important 
characteristic in determining its impact on human health and the environment, and 
thus individual states, like New York, may have established location-specific 
ARARs. These ARARs may restrict or preclude certain remedial actions or may 
apply only to certain portions of a site. 

Action-specific requirements generally set performance, design, or other similar 
operational controls or restrictions on particular kinds of activities related to 
management of hazardous substances or pollutants. These requirements address the 
particular activities that are selected to accomplish a remedy. There are several 
alternative remedial actions considered for this site, and there are several action- 
specific requirements for each alternative. These action-specific requirements do 
not in themselves determine the remedial alternative, rather, they indicate how a 
selected alternative must be designed, operated, or managed. 

3.3.1 Chemical-specific ARARs 

The chemical-specific ARARs and TBCs are presented in Appendix B. Potential target cleanup 
levels are specified for the following media: shallow groundwater, soil and sediment. The 
chemical-specific ARARs are based on selected SCGs &om NYSDEC and New York State 
Department of Health (NYSDOH). A study of the regional hydrogeology indicates that there is 
currently no withdrawal of groundwater for public supply w i t h  a one-quarter mile radius of 
the site (NYSDOH, May 1999). However, New York State classifies all groundwater of the 
State as a source of drinking water; therefore, NYSDEC's water quality standards (6 NYCRR 
Part 703) are applicable. 

NYSDEC guidance for soil cleanup levels (TAGM 4046) and screening contaminated sediment 
are also considered relevant for determining whether remediation is necessary. 

3.3.2 Location-specific ARARs 

Location-specific ARARs set restrictions on the type of activities conducted at a remediation 
site. To determine which environmental laws are location-specific ARARs for the Amenia 
Town Landfill, a review of Federal and New York State laws and regulations was conducted. 

New York State's Freshwater Wetlands Act presented in 6 NYCRR 662 and 663 are applicable 
location-specific requirements. Designated wetland areas have been identified adjacent to 
Amenia Town Landfill. 

New York State regulations regarding the Use and Protection of Water (6 NYCRR Part 608) 
are potentially applicable if West Pond is determined to be navigable water. 
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3.3.3 Action-specific ARARs 

Action-specific ARARs regulate the activities performed to accomplish a remedial objective. 
Potential action-specific ARARs and their applicability or relevance and appropriateness to the 
remedial activities under consideration are summarized in Appendix B. Further discussion of 
the regulations applicable or relevant and appropriate for the site are given in the following 
subsections. 

Inactive Hazardous Waste Site 

New York State has established in 6 NYCRR 375 regulations that govern inactive hazardous 
waste site remedial programs. This regulation is applicable as the Site is classified as an 
Inactive Hazardous Waste Site. 

New York Solid Waste Landfill Requirements 

The New York Solid Waste Landfill Requirements in 6 NYCRR 360 are not applicable because 
the Amenia Landfill closed prior to the effective date of those regulations. However, portions 
of the regulations given in 6 NYCRR 360-2 are relevant and appropriate because they address 
landfills similar to the site. The relevant sections of this regulation for remedial activities that 
include in-place capping and closure under consideration for the Site are: 

360-2.13 Landfill Construction Requirements. The standards for the gas venting 
layer, low permeability banier soil covers, geomembrane covers, and top soil as 
given in 360-2.13 (p-s). 

360-2.15 Landfill Closure and Post-Closure Criteria. The final cover, gas control 
system, post-closure operation and maintenance requirements. 

New York State Department of Environmental Conservation Technical and Administrative 
Guidance Memoranda 

Accelerated Remedial Actions at Class 2, Non-RCRA Regulated Landfills (TAGM 
4044). On February 20, 1992 the NYSDEC Division of Hazardous Waste 
Remediation issued a Technical and Administrative Guidance Memorandum 
(TAGM), which allowed for the consideration of a final cover designed to 
6 NYCRR Part 360 (solid waste) requirements for capping a typical Class 2, non- 
Resource Conservation and Recovery Act (RCRA) regulated landfill. This 
guidance was used in the development of remedial alternatives for the site. 

Selection of Remedial Actions at Inactive Hazardous Waste Sites (TAGM 4030) 
provides guidance to model the FS remedy selection process after CERCLA and 
was considered in the remedy selection process for this site. 
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Fugitive Dust Suppression and Particulate Monitoring Program at Inactive 
Hazardous Waste Sites (TAGM 4031) provides guidance for particulate air 
monitoring during remedial activities. This guidance will be used to develop a 
community air monitoring program during construction activities. 

OSHA 

Occupational Safety and Health Administration regulations (29 CFR Chapter XVII) are 
applicable to all site work activities. 

3.3.4 Additional To-Be-Considered Material 

To-be-considered (TBCs) materials include non-promulgated advisories or guidance issued by 
Federal or State agencies. They are not legally binding, and do not have the status of potential 
ARARs or SCGs, but were considered in the evaluation and selection of remedial activities for 
the Site. The following is a list of the more germane TBCs used in the development of remedial 
activities for the Site: 

Conducting Remedial InvestigationsFeasibility Studies for CERCLA Municipal 
Landfill Sites (EPN540lP-911001). This TBC establishes recommended RVFS 
practices for municipal landfill sites under CERCLA in order to streamline the 
process. This document establishes containment in-place as the most likely response 
action at municipal landfill sites with the expectation of treatment for identifiable 
areas of highly toxic andlor mobile constituent "hot spots". 

Guidance for Conducting RVFSs Under CERCLA (EPN540lG-891004). This TBC 
provides guidance for conducting investigations and evaluating remedial options for 
SuperfUnd sites. 

Design, Operation, and Closure of Municipal Solid Waste Landfills (EPAl60016- 
851006). This TBC includes a collection of presentations regarding the provisions of 
Subtitle D of RCRA, as implemented by 40 CFR 258 - Municipal Solid Waste 
Landfill Criteria. The presentations included landfill design criteria, landfill 
operations, landfill gas, groundwater monitoring, and closure and post-closure care. 

Design and Construction of Covers for Solid Waste Landfills (EPA-60012-79-165). 
This TBC provides guidance on the selection and design of final covers for solid 
waste landfills. Design considerations covered in this guidance included soil 
properties, soil placementheatment, cover materials, operation plan, 
infiltration/percolation control, gas control, erosion control, side slope stability, 
traffic concerns, dewatering, cold climate operations, fire hazards, vegetation, 
animal control, and future land use. 
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3.4 GENERAL RESPONSE ACTIONS 

General response actions are broad response categories capable of satisfying the remedial 
action objectives. Like remedial action objectives, general response actions are media 
specific and may consist of categories of treatment, containment, disposal, or combinations of 
these categories. 

3.4.1 Response Categories 

For contaminated soil, sediments, and groundwater at the Arnenia Town Landfill, remedial 
technologies are grouped and evaluated by the following general response categories: 

No Action - A no-action response provides a baseline for comparison with other 
alternatives. The NCP requires that the no-action alternative be evaluated as part 
of the FS process. 

Institutional Actions - Institutional actions refer to measures, taken by 
government or private parties, whose purpose is not to clean up or contain site 
contaminants by active remedial measures, but rather to reduce human exposure 
and health risk by limiting public access to those contaminants. 

Containment - Containment measures are those remedial actions whose purpose 
is to contain andlor isolate contaminants on site. These measures prevent 
migration fiom, or direct human or ecological exposure to, contaminated media 
without treating, disturbing or removing the contamination from the site. 

Treatment/Disposal - Treatment measures include technologies whose purpose is 
to reduce the toxicity, mobility or volume of on-site contaminants by directly 
altering, isolating or destroying those contaminants. Disposal measures include 
excavation, removal, discharge, etc. 

General response actions and technology types are listed in Table 3-3 for each medium of 
concern. 

3.4.2 Extent of Remediation 

This section provides estimates of the area or volumes to which a general response action 
might be applied for each medium of interest. 

Soil 

General response actions for soil apply to the entire landfill area (approximately 10 acres). 
The horizontal extent of the landfill (Figure 2-1) was defined using boring data, test pit 
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excavations, and historical aerial photographs. The landfill reaches a maximum thickness of 
about 50 ft. 

Sediment 

The SLERA identified several metals in sediments that potentially pose ecological exposure 
risk: copper, lead, mercury and zinc. The EPA has stated that "because of the potential for 
dredging to harm indigenous wetland biota, it should be considered only as a last resort after 
a careful environmental risk assessment of the site demonstrates that a significant risk 
actually exists" (EPA, February 1991). Other potential remedies, such as in-situ treatment or 
containment approaches for sediment also can be extremely disruptive to ecological habitat. 
As such, to minimize potential impacts, the concentrations of copper, lead, mercury and zinc 
in sediment were compared to the Severe Effect Level (SEL) as opposed to Lowest Effect 
Level criteria (LEL), thereby focusing on areas of relatively significant potential risk. Based 
on this analysis, sediment in the area of samples SD- 1 1, SD- 12, SD- 13, SD- 14, SD- 13-2 and 
SD- 1-3 will be remediated (Figure 3-1). 

The HHRE screened sediment concentrations against NYSDEC recommended cleanup 
objectives. Based on this screening, several metals were identified as potential constituents 
of concern with regard to human health. To define remediation areas for the FS, metal 
concentrations were compared to health-based criteria that have been developed by the EPA 
and to background concentrations. This comparison is presented in Table 3-1. The results 
show that although above NYSDEC screening values, all but one of the metals (arsenic) were 
found in concentrations below health-based criteria. As shown in Table 3-2, however, 
arsenic concentrations are typically less than 10 mgkg, which is within the range of 
background concentrations for New York State. In addition, background concentrations for 
the site were similar to concentrations found at on-site sampling locations. Based on these 
findings, arsenic in site sediment does not pose any greater risk to human health than arsenic 
found in sediment in background areas around the site. Therefore, no remediation specific 
for arsenic in site sediment is warranted. 

Polychlorinated biphenyls (PCBs) are the only organic constituents of potential concern 
identified in sediment for ecological receptors. The SEL for PCBs is 1.4 mg/kg (1,400 
ugkg). The human health direct contact criterion for PCBs is 1 mgkg (1,000 ugkg). 
Therefore, sediment in those areas where PCB concentrations exceed 1 mgkg will be 
remediated. These areas, and the area defined based on potential ecological risk fiom metals, 
are shown on Figure 3-1. 

Shallow (0-6 inches) and deep (1 8-24 inches) sediment samples were collected during the IU. 
Both shallow and deep samples were found to be contaminated with PCBs. Therefore, the 
vertical extent of contamination is assumed to extend to two feet. The areal extent of 
contaminated sediment is approximately 2 acres. The estimated volume of sediments 
requiring remediation is approximately 3,000 cubic yards. 
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Groundwater 
The shallow, unconfined (water table) groundwater at the site contains organic and inorganic 
constituents in concentrations above NYSDEC groundwater standards. The areal extent of 
affected groundwater is approximately 11 acres. The maximum thickness of the affected 
groundwater is about 30 ft in the central part of the site. Given the low levels of constituents 
of potential concern in groundwater and the current absence of complete pathways to 
receptors, active remediation is not considered warranted. 

3.5 IDENTIFICATION AND INITIAL SCREENING OF REMEDIAL 'TECHNOLOGIES 

Remedial action objectives, general response actions and technology types for each medium 
of concern are presented in Table 3-3. In this section, the number of technology types and 
process options are reduced by screening the options with respect to the technology's 
technical implementability. This evaluation is based on information in the RI site 
characterization, which identified contaminant types and concentrations, and physical 
characteristics (e.g., hydrogeology, geology, etc.) of the site. The results of the initial 
screening are summarized in Table 3-4. 

3.5.1 Identification and Initial Screening of Remedial Technologies for Soil 

No ActionJLimited Action. The No ActiodLimited Action alternative is considered in this 
FS as a management option required by the NCP. Under a No Action alternative, no 
remedial actions, including removal, treatment, containment or engineering controls, are 
implemented. Limited actions such as institutional controls (e.g., deed restrictions) may be 
appropriate in conjunction with a No ActiodLimited Action alternative. Land use 
restrictions could be placed on the property to limit the future use of the Site. The No 
Actiofiimited Action alternative is easily implemented and is retained for hrther 
consideration (Table 3-4). 

Containment. Containment (capping) is the presumptive remedy for CERCLA municipal 
landfills, and is retained as the preferred technology for soil (Table 3-4). Capping 
technologies are designed to minimize percolation of precipition through landfill contents, 
prevent direct contact with landfill contents, and eliminate off-site migration of landfill soil 
via wind erosion or stormwater runoff. In addition, capping will address localized hotpots, 
such as the non-aqueous phase liquid identified in test pit TP-9 by minimizing infiltration and 
the potential for constituents to impact groundwater. 

RCRA capping requirements (double barrier-type cap) were evaluated but deemed not 
appropriate for the landfill. A RCRA cap was not considered because of the high cost 
compared to other cap options (i.e., NYSDEC Part 360 cap) that are equally effective and 
protective of human health and the environment. 

- 
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Treatment/Disposal. These options involve the treatment or excavation and disposal of 
landfill materials. Based on the EPA's analysis of potentially available technologies for 
municipal landfills, these types of technolgies are routinely screened out on the basis of 
effectiveness, feasibility, or cost and were, therefore, not included in the presumptive 
remedy. As per the presumptive remedy, treatment/disposal are not retained for further 
consideration. 

3.5.2 Identification and Initial Screening of Remedial Technologies for Sediment 

No Actionnimited Action. Similar to the general response actions described above for Soil, 
the No Actiofiimited Action alternative is considered in this FS as a management option 
required by the NCP. The No Actiofiimited Action alternative for sediment is easily 
implemented and is retained for further consideration (Table 3-4). 

Containment. Sediment containment technologies are designed to prevent direct contact 
with sediments and eliminate off-site migration of sediment via surface water. Containment 
is technically implementable and is therefore retained for consideration (Table 3-4). 

Treatment/Disposal. In-situ treatment or excavation and disposal of impacted sediments are 
technically implementable. These technologies are therefore retained for further 
consideration (Table 3-4). 

3.5.3 Identification and Initial Screening of Remedial Technologies for Groundwater 

No Actionnimited Action. The No Actionkimited Action alternative is considered for 
groundwater in this FS as a management option required by the NCP. The No 
ActiodLimited Action process option for groundwater is retained for further consideration as 
per the NCP (Table 3-4). 

Monitoring and Institutional Controls. Given the low levels of constituents in 
groundwater and the current absence of complete pathways to receptors, no active 
remediation is considered warranted. A combination of monitoring and institutional controls 
would ensure that impacted groundwater is not used as a potable water source, and 
monitoring will provide the ability to assess the effectiveness of the remedial action program. 
Furthermore, the proposed installation of a landfill cap will minimize the infiltration of water 
thereby minimizing future impacts to groundwater. For these reasons, this option is retained 
for further consideration (Table 3-4). 

- 
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3.6 IDENTIFICATION AND INITIAL SCREENING OF PROCESS OPTIONS 

3.6.1 Introduction 

The process options for technologies retained for further consideration in Section 3.5 were 
screened against the evaluation criteria presented below. This section presents a description 
of the process options for each type of technology, an evaluation of the process options 
against the screening criteria, and a recommendation as to whether the process option should 
be retained for combination into site-wide alternatives. The results of the initial screening of 
process options are summarized in Table 3-4. 

3.6.2 Process Option Evaluation Criteria 

The technology process options are screened against three criteria in order to select a 
reasonable number of alternatives for detailed analysis in Section 4.0. The criteria used to 
,evaluate the process options include: 

implementability 

effectiveness; and, 

relative cost. 

Implementability includes the technical feasibility and commercial availability of the 
technologies, as well as the administrative feasibility of implementation at a given site. This 
criterion includes emphasis on the institutional aspects of implementability (e.g., permits 
procurement; treatment, storage, and disposal services availability). Process options that are 
technically or administratively not implementable are eliminated from further consideration. 

Effectiveness considers the extent to which a process option reduces the toxicity, mobility, or 
volume of contamination through treatment, or otherwise. It also considers the residual risk 
remaining at the site and the long-term protection that the process option provides. 
Effectiveness includes the process option's ability to meet ARARs, minimize short-term 
impacts, and provide protection quickly. Process options that are not effective are 
eliminated from further consideration. 

Relative cost considers the capital, O&M, and long-term monitoring costs. Costs of similar 
technologies are compared on a low, medium, or high basis. Technologies whose costs are 
grossly excessive compared to their overall effectiveness, or whose costs are greater than 
other technologies for a similar level of effectiveness, are eliminated fiom fiu-ther 
consideration. 
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3.6.3 Process Option LF-NAILA: No ActionlLimited Action for Soil 

Description 

.The No Action process option is evaluated as per the requirements of the NCP. Under this 
option, the current status of the Arnenia Town Landfill would be maintained and no remedial 
actions would be implemented. Limited Action alternatives could include securing the site 
with a fence and imposing deed restrictions (Table 3-5). 

Evaluation 

Implementability: No Actionaimited Action is implementable. 

Effectiveness: No Action will not reduce the potential for the transport of contaminants. 
Limited Action (fencing, deed restrictions) could reduce the potential for human exposure to 
constituents of potential concern (COPCs), but does not reduce the potential for ecological 
exposure. The No Action option does not meet the remedial action objectives for the site. 

Relative Cost: There are minimal costs associated with this option. 

The No Action option is retained for further consideration as required by the NCP. Limited 
Action in the form of institutional and engineering controls is also maintained for further 
consideration. 

3.6.4 Process Option LF-la: NYSDEC Solid Waste Management Facility Cap 

Description 

Process Option LF-la consists of the minimum layering requirements as stipulated in 6 
NYCRR, Section 360, Subpart 2.15 (Table 3-5). This layering includes a gas-venting layer 
with a minimum permeability of 1x10" cmlsec, bounded on the top and bottom by filter layers. 
A low-permeability barrier layer with a maximum permeability of 1x10-~ cdsec  overlies the 
upper filter and is, in turn, overlain by a surface/protective layer. 

For Process Option LF-la, the 12-inch gas-venting layer will be constructed of sand, providing 
the required permeability value. Gas vent pipes or extraction wells will also be integrated into 
this layer. The low-permeability barrier layer will be an 18-inch layer of compacted clay. The 
surface/protective layer will be constructed of a 30-inch soil layer of which the top 6 inches will 
be topsoil capable of supporting vegetation. The bottom 24 inches can be constructed of any 
locally available loamy soil capable of resisting erosion and protecting the compacted clay layer 
h m  desiccation cracking, fiost action, and root penetration. The filter layers bounding the gas- 
venting layer will be constructed of geotextiles. Refer to Figure 3-2 for an illustration of this 
process option. 

As per 6 NYCRR, Section 360, Subpart 2.13(w), alternative individual components of the final 
cover system that meet the equivalent design provisions may also be considered. 
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Evaluation 

Implementability: Process Option LF-la would be moderately difficult to implement at the 
Site. Care must also be taken when constructing the low-permeability banier layer to reduce 

k the potential for tearing the geotextile filter layer on top of the gas-venting layer. This process 
option is commercially available. 

Effectiveness: The required permeability of the compacted clay barrier layer would provide an 
effective barrier to percolation. The surfacelprotective layer provides adequate protection 
against freezelthaw cycles. The geotextile layer provides a deterrent to burrowing animals. 

Process Option LF-la is effective at providing a medium for collection and venting of landfill 
gases. This option does not provide, however, a drainage mechanism in the cap to minimize the 
increase in water pressure above the barrier layer that could result in increasing infiltration 
through the low permeability layer. The absence of a drainage mechanism also negatively 
impacts side slope stability. 

This process option does attain ARARs for cap design and provides long-term protection fiom 
contact with the landfill contents and soils. This option reduces the threat of exposure to 
landfill contents and soils. 

Relative Cost: The relative cost of Process Option LF-la is moderate to high compared to other 
capping process options due to costs associated with the low permeability clay. 

Process Option LF-1 is not retained for further consideration because of the relatively high 
costs compared to other available options that are equally effective and implementable. 

3.6.5 Process Option LF-I b: NYSDEC Solid Waste Management Facility Cap 

Description 

Process Option LF-lb is identical to Process Option LF-la except that the compacted clay 
barrier layer is replaced with a geomembrane (Table 3-5). This geomembrane must have a 
minimum thickness of 40 mils and have a water vapor transmission rate of not more than 0.03 
grams per meter squared per day according to NYSDEC regulations. Refer to Figure 3-3 for an 
illustration of this process option. 

As per 6 NYCRR, Section 360, Subpart 2.13(w), alternative individual components of the final 
cover system that meet the equivalent design provisions may also be considered. 

Evaluation 

Implementability: Process Option LF-1 b would be moderately difficult to implement at the 
Site. A significant amount of care must be exercised when installing the geomembrane to 
minimize damage that could result in unanticipated increases in the permeability of the cap. 
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Special care is required to seam the panels of the geomembrane to provide adequate strength 
and low permeability. This process option is commercially available. 

Effectiveness: The required permeability of the geomembrane would provide an effective 
barrier to percolation. The surface/protective layer provides adequate protection against 
fieezdthaw cycles. The geotextile layer provides a deterrent to burrowing animals. 

Process Option LF-lb is effective at providing a medium for collection of landfill gases. This 
option does not provide, however, a drainage mechanism in the cap to minimize the increase in 
water pressure above the barrier layer that could result in increasing infiltration through the low 
permeability layer. The absence of a drainage mechanism also negatively impacts side slope 
stability. 

This process option does attain ARARs for cap design and provides long-term protection fiom 
contact with landfill contents and soils. This option reduces the threat of exposure to landfill 
contents and soils. 

Relative Cost: The relative cost of Process Option LF-lb is moderate compared to other 
capping process options. 

Process Option LF-lb is not retained for further consideration because it is not as effective as 
other options on side slopes. 

3.6.6 Process Option LF-2a: NYSDEC Solid Waste Management Facility Cap 
(modified) 

Description 

Process Option LF-2a consists of a 30-inch surface/protective layer comprised of a 6-inch 
topsoil layer and a 24-inch layer of any locally available loamy soil (Table 3-5). A drainage 
layer constructed of a geonet, bounded on the top and bottom by geotextile filter layers, and 
capable of providing the required permeability, is placed beneath the surface protective layer. 
The low-permeability banier layer is constructed of an 18-inch layer of compacted clay with a 
maximum permeability of 1 x 1 0 ~ ~  cdsec.  A 12-inch gas-venting layer will be constructed of 
sand below the compacted clay layer. Refer to Figure 3-4 for an illustration of this process 
option. 

As per 6 NYCRR, Section 360, Subpart 2.13(w), alternative individual components of the final 
cover system that meet the equivalent design provisions may also be considered. 

Evaluation 

Irnplementabilitv: Process Option LF-2a is moderately difficult to difficult to implement at the 
Site. A significant amount of care must be taken when installing the geosynthetic materials 
present in the cap to minimize damage to these materials. This process option is commercially 
available. 
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Effectiveness: Process Option LF-2a is considered an effective solution for reducing infiltration 
through the cap. The surfacelprotective layer provides adequate protection against the effects of 
freeze/thaw cycles. The geotextile layer provides a deterrent to burrowing animals. This cap is 
also considered effective for collection and management of both infiltrating surface water and 
landfill gas trapped beneath the cap. 

This process option is effective in providing long-term protection from contact with the landfill 
contents and soils, reduces the exposure threats, and attains ARARs for cap design. 

Relative Cost: The relative cost of the capping system in Process Option LF-2a is moderate to 
high as compared to other capping process options due to costs associated with the low 
permeability clay. 

Process Option LF-2a is not retained for hrther consideration because of the relatively high 
costs compared to other available options that are equally effective and implementable. 

3.6.7 Process Option LF-2b: NYSDEC Solid Waste Management Facility Cap 
(modified) 

Description 

Process Option LF-2b is identical to Process Option LF-2a except that the compacted clay 
barrier layer is replaced with a geomembrane (Table 3-5). This geomembrane must have a 
minimum thickness of 40 mils and a water vapor transmission rate of not more than 0.03 grams 
per meter squared per day according to NYSDEC regulations. Refer to Figure 3-5 for an 
illustration of this process option. 

As per 6 NYCRR, Section 360, Subpart 2.13(w), alternative individual components of the final 
cover system that meet the equivalent design provisions may also be considered. 

Evaluation 

Implementability: Process Option LF-2b is moderately difficult to difficult to implement at the 
Site. A significant amount of care must be taken when installing the geosynthetic materials to 
minimize damage. This process option is commercially available. 

Effectiveness: Process Option LF-2b is considered effective for reducing infiltration through 
the cap. The surface/protective layer provides .adequate protection against the effects of 
freezelthaw cycles. The geotextile layer provides a deterrent to burrowing animals. The cap is 
also considered effective for collection of both infiltrating surface water and landfill gas trapped 
beneath the cap. 

This process option is effective in providing long-term protection from contact with the landfill 
contents and soils, reduces exposure threats, and attains ARARs for cap design. 
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Relative Cost: The relative cost of Process Option LF-2b is moderate as compared to other 
capping process options. 

Process Option LF-2b is retained for further consideration. 

3.6.8 Process Option LF-3: NYSDEC Solid Waste Management Facility Cap 
(modified) 

Description 

Process Option LF-3 is a combination of Process Option LF-lb and LF-2b. Portions of the 
landfill that are level would be capped effectively using process option LF-1 b which does not 
include a drainage layer. Sloped portions of the landfill, where stability is a concern, would be 
capped using process option LF-2b which includes a drainage layer. 

As per 6 NYCRR, Section 360, Subpart 2.13(w), alternative individual components of the final 
cover system that meet the equivalent design provisions may also be considered. 

Evaluation 

hlementability: Process Option LF-3 is moderately difficult to difficult to implement at the 
Site. A significant amount of care must be taken when installing the geosynthetic materials to 
minimize damage to the materials. This process option is commercially available. 

Effectiveness: Process Option LF-3 is considered effective for reducing infiltration through the 
cap. The surface/protective layer provides adequate protection against the effects of fi-eezelthaw 
cycles. The geotextile layer provides a deterrent to burrowing animals. The cap is also 
considered effective for collection of both infiltrating surface water and landfill gas trapped 
beneath the cap. 

This process option is eff'ective in providing long-term protection fi-om contact with the landfill 
contents and soils, reduces exposure threats, and attains ARARs for cap design. 

Relative Cost: The relative cost of Process Option LF-3 is moderate as compared to other 
capping process options. 

Process Option LF-3 is retained for further consideration. 

3.6.9 Process Option S-NNLA: No ActionlLimited Action for Sediment 

Description 

The No Action process option is evaluated as per the requirements of the NCP. Under this 
option, the current status of the impacted sediments would not be modified (Table 3-6). 
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Evaluation 

Implementability: No Actiodimited Action is implementable. 

Effectiveness: No action will not reduce the potential for the transport of contaminants. 
Limited actions (fencing, deed restrictions) could reduce the potential for human exposure to 
constituents of concern, but does not reduce the potential for ecological exposure. No action 
option does not meet the remedial action objectives for the site. 

Relative Cost: There are minimal costs associated with this option. 

Process Option S-NA/LA is retained as required by the NCP, but it does not meet the 
remedial action objectives for the site. Limited action (access restrictions) may be required 
for certain process options. 

3.6.10 Process Option S-I: In-situ Capping of Sediment 

Description 

Sediment capping consists of covering submerged sediments with stable layers of sediment, 
gravel, rock andlor synthetic materials (Table 3-6). 

Evaluation 

Implementabilitv: Process option S-1 is moderately difficult to implement. Steep slopes 
along the east shore of West Pond will have to be graded to allow equipment access. 

Effectiveness: Capping would be effective in minimizing the potential for human and 
ecological exposure to contaminated sediments. Placing the first layer of capping material 
can suspend sediment in the water column thereby resulting in off-site movement of 
contamination. Therefore, measures would be needed to minimize off-site impacts during 
construction. Strong currents during storm events can displace capping materials and reduce 
effectiveness. Long-term monitoring and maintenance is required to ensure the integrity of 
the cap. 

Relative Cost: Construction costs for this option are relatively low. However, maintenance 
costs raise the overall costs to moderate to high. 

Process Option S-1 is retained for further consideration. 

3.6.11 Process Option S-2a: Dredging of Sediment and On-site Disposal 

Description 

This option involves the excavation (dredging) and dewatering of contaminated sediment and 
placement of the sediment under the landfill cap (Table 3-6). 
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Evaluation 

Imlementabilitv: Process option S-2a is moderately difficult to implement. Steep slopes 
along the east shore of West Pond will have to be graded to allow equipment access. 

Effectiveness: This option will effectively eliminate the potential for human and ecological 
exposure to contaminated sediment. Dredging operations can suspend sediment in the water 
column thereby resulting in off-site movement of contamination. Therefore, measures would 
be needed to minimize off-site impacts during dredging. 

Relative Cost: Costs for this option are moderate. Maintenance cost would be included with 
maintenance of the landfill cap. 

Process Option S-2a is retained for further consideration. 

3.6.12 Process Option S-2b: Dredging of Sediment and Off-site Disposal 

Description 

This option involves the excavation (dredging) and dewatering of contaminated sediment and 
disposal at a regulated off-site disposal facility (Table 3-6). 

Evaluation 

Implementabilitv: Process option S-2b is moderately difficult to implement. Steep slopes 
along the east shore of West Pond will have to be graded to allow equipment access. 

Effectiveness: This option will effectively eliminate the potential for human and ecological 
exposure to contaminated sediment. Dredging operations can suspend sediment in the water 
column thereby resulting in off-site movement of contamination. Therefore, measures would 
be needed to minimize off-site impacts during dredging. 

Relative Cost: Costs for thls option are relatively high because of disposal fees. There are no 
maintenance costs associated with this option. 

Process Option S-2b is not retained for further consideration because the costs are relatively 
high compared to other equally effective available options (on-site disposal). 

3.6.13 Process'Option S-3: In-situ Treatment of Sediment 

Description 

This option involves solidification or stabilization of sediments using chemicals or cements. 
Biological treatment methods are generally not effective against inorganics. 
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Evaluation 
Implementabilitv: Process option S-3 is moderately difficult to implement. Steep slopes 
along the east shore of West Pond will have to be graded to allow equipment access. 

Effectiveness: There is generally poor control of the treatment process, which may result in 
non-uniform application of the chemicals. Mixing of the treatment chemicals with the water 
column may affect surface water quality. The use of stabilizing cements would affect the pH 
of sediment and surface water. 

Relative Cost: Costs for this option are moderate. 

Process Option S-3 is not retained for further consideration because of its uncertain 
effectiveness and potential impacts to ecological habitat. 

3.6.14 Process Option GW-NAILA: No ActionILimited Action for Groundwater 

Description 
The No Action process is evaluated as per the requirements of the NCP. Under this option, 
no remedial groundwater actions would be implemented. Limited Action includes 
institutional controls to prevent use of groundwater as a potable water source (Table 3-7). 

Evaluation 
Implementability: Institutional controls are readily available and there are no technical 
constraints to restrict implementation of this alternative. Institutional controls can be 
imposed quickly. 

Effectiveness: Institutional controls ensure that impaired groundwater is not used as a 
potable water source. Institutional controls are not effective in reducing the level or mobility 
of contamination in the shallow groundwater at the site. However, concentrations are 
expected to decrease over time as a result of physical, chemical, and biological natural 
processes and due to reduced infiltration afforded by the landfill cap. 

Relative Cost: The relative cost of this option is low. 

Process Option GW-NALA is retained as required by the NCP 

3.6.15 Process Option GW-TI: Monitoring and Institutional Controls for Groundwater 

Description 
This process option includes long-term groundwater monitoring and institutional controls to 
prevent use of the groundwater a s  a potable water source (Table 3-7). 
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Evaluation 

Implementability: Monitoring is readily available and there are no technical constraints to 
restrict implementation of this alternative. Monitoring can be provided quickly. 

Effectiveness: Monitoring in itself is not effective in reducing the level of contamination in the 
shallow groundwater at the site, although concentrations are expected to decrease over time as a 
result of physical, chemical, and biological natural processes, and due to reduced infiltration 
afforded by the landfill cap.. The monitoring data generated will be used to document the 
effectiveness of the cap and remedial program, to track the quality of the shallow groundwater, 
to identify potential impacts to off-site receptors, and to determine if additional remedial action 
is necessary in the future to eliminate any significant threat. 

Relative Cost: The relative cost for this option is moderate. 

Long term groundwater monitoring and institutional controls are the preferred alternative for 
groundwater. 



Assembling and AnalLsis of Alternatives 

4.1 ASSEMBLING OF ALTERNATIVES 

This section of the FS report combines the technology process options retained after 
screening in Section 3 to produce comprehensive site-wide remedial action alternatives that 
meet the remedial action objectives for the Site. The output of this chapter is a listing of 
several alternatives potentially applicable for site remediation. These alternatives undergo 
detailed analysis in Section 4.2. 

The development of alternatives is summarized in Table 4- 1 and discussed below. 

Alternative 1 is the No Action alternative. This alternative does not meet the remedial 
objectives for the site, but is an alternative that is required by the NCP. This alternative 
serves as basis for a comparison with other alternatives in the detailed anlaysis. 

Alternaitve 2 is a modified NYSDEC Solid Waste Management Facility (SWMF) single 
barrier cap (LF-2b), a sediment cap (S-1), and groundwater institutional controls and 
monitoring. 

Alternative 3 is a modified NYSDEC SWMF single barrier cap (LF-2b), on-site sediment 
disposal (S-2a), and groundwater institutional controls and monitoring. 

Alternative 4 is a modified NYSDEC SWMF single barrier cap (LF-3), a sediment cap (S-1), 
and groundwater institutional controls and monitoring. 

Alternative 5 is a modified NYSDEC SWMF single barrier cap (LF-3), on-site sediment 
disposal (S-2a), and groundwater institutional controls and monitoring. 

4.2 ANALYSIS OF ALTERNATIVES 

In this section, each of the alternatives described above is evaluated against seven primary 
evaluation criteria as follows: 

Compliance with ARARs 

Protection of human health and the environment 

Short-term effectiveness 

Long-term effectiveness and permanence 

Reduction of toxicity, mobility or volume 

' Cost 
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4.2.1 Alternative 1 No ActionlLimited Action 

4.2.1.1 Description of Alternative 1 

Remedial Alternative 1 constitutes the no actiodlimited action alternative. This option 
involves institutional controls for the Site including: 

Long-term analytical minitoring of the media of concern including groundwater, 
sediment and soil; 

Deed restrictions limiting hture site usage 

Institutional controls restricting groundwater usage 

Fencing and postings to limit access to the site. 

4.2.1.2 Alternative 1 Compliance with A RA Rs 

This alternative does not meet NYS ARARs for landfill closure (6 NYCRR 360). Under 
these regulations, landfill closure must include in-place capping and closure. This alternative 
also does not meet ARARs for sediment. If the no actiodlimited action option is 
implemented exceedances of chemical-specific ARARs for groundwater would continue. 

4.2,1.3 Alternative 1 Protection of Human Health and the Environment 

The site poses unacceptable risks to human health (for on-site exposures only) and the 
environment under current conditions. If this alternative is implemented, contaminated 
surface soil could be carried by storm-water runoff to surrounding surface water bodies and 
contaminated sediment could potentially migrate off site. Also, if the institutional controls 
are not enforced, unrestricted use of the site could occur. The residual risks posed by the site 
after implementation of this alternative would only be slightly reduced. 

4.2.1.4 Alternative 1 Short-term Effectiveness 

Implementation of this alternative will have little to no overall short-term impacts. Minimal 
short-term impacts may be associated with installing fencing on the site. Personal protective 
equipment as specified by the site-specific health and safety plan (HASP) would control 
exposure of workers. The time to complete this alternative is about one month following the 
receipt of all required approvals. 
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4.2.1.5 Alternative 1 Long-term Effectiveness and Permanence 

The long-term effectiveness and permanence of this alternative is poor. Transport of 
contaminants via runoff and surface water transport would continue to occur. Risks to 
trespassers from direct contact and other pathways will remain. 

4.2.1.6 Alternative 1 Reduction of Toxicity, Mobility or Volume 

This alternative does not reduce the toxicity, mobility, or volume of contamination at the site. 
No mass or volume of contaminated material will be contained, treated or destroyed. 
Residual contamination will remain on site. 

4.2.1.7 Alternative 1 Implementability 

This remedial alternative is readily implementable, assuming deed restrictions are easily 
obtainable. The estimated time of implementation is short (about one month afier the 
necessary approvals are obtained). 

4.2.1.8 Alternative 1 Cost 

The cost for this alternative is estimated at $503,260 in 2005 dollars based on a present worth 
analysis. The cost breakdown for the activities which comprise this alternative is presented 
in Table 4-2. 

4.2.2 Alternative 2 

4.2.2.1 Description of Alternative 2 

Remedial Alternative 2 includes the following elements: 

Surface protective layer 

Drainage layer 

Geomembrane barrier 

Sand gas vent layer 

Sediment cap (in place) 

Groundwater monitoring 

Institutional controls for landfill, sediment remediation areas and groundwater 
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See Figure 3-5 for a diagram of this landfill cap configuration. 

4.2.2.2 Alternative 2 Compliance with A RARs 

This landfill cap fulfills the requirements under 6 NYCRR Part 360 regulations. Therefore, 
this capping option meets the ARARs for landfill closure. 

Groundwater ARARs will not immediately be met since treatment is not included in this 
alternative. However, with the addition of the barrier in the Part 360 cap, infiltration of 
precipitation through the waste mass will be reduced such that it is expected that future 
impact to groundwater, if any, will be greatly reduced. Further, it is expected that 
groundwater quality will be restored over time. 

4.2.2.3' Alternative 2 Protection of Human Health and the Environment 

Placement of a landfill cap will be protective of human health and the environment by 
preventing direct contact with the soillwaste. The cap will also eliminate erosion of the 
soillwaste and subsequent transport to adjacent surface water. 

The geomembrane will restrict penetration by burrowing animals and reduce the amount of 
infiltration of water through the waste which will reduce potential impacts to groundwater. 

Placement of a sediment cap will be protective of human health and the environment by 
preventing direct contact with impacted sediment. The sediment cap will also eliminate 
erosion of the sediment and subsequent downstream transport. 

Groundwater monitoring and institutional controls will protect human health and the 
environment by restricting use of the impaired groundwater, protecting people from exposure 
to the site, and assessing the effectiveness of the remedial action program. 

4.2.2.4 Alternative 2 Short-term Effectiveness 

Short-term impacts associated with placement of the landfill cap are expected to be minimal. 
Exposure of workers and on-site personnel is expected to occur only at the outset of 
construction activities, prior to placement of the final grading layer. Health and safety 
practices outlined in a Site-specific Health and Safety Plan for the site would be strictly 
followed to control this exposure. Exposure to dust will be controlled by appropriate use of 
personnel protective equipment and dust control systems. 

Short-term impacts associated with placement of the sediment cap could be significant. 
Proper construction techniques will be imperative to minimize potential off-site impacts fiom 
suspended sediment during construction. Similarly, proper construction techniques will be 
needed to minimize potential impacts to surrounding areas due to drainage alteration. 



SECTIONFOUR Asserrrbling and Analysis of Alternatives 

There are no short-term impacts associated with groundwater monitoring and institutional 
controls. 

4.2.2.5 Alternative 2 Long-term Effectiveness and Permanence 

The landfill cap is expected to maintain its effectiveness in the long-term. The addition of a 
drainage layer makes this cap stable for both sloped and non-sloped areas. 

A complete program for maintenance of the recommended cap will be required for the post- 
closure period. This maintenance program will involve monthly inspection and repair as 
necessary. Settlement of the landfill is expected to be minimal given the nature and age of 
the waste materials, but will also need to be monitored by periodic surveys. 

The sediment cap is susceptible to erosion which would reduce its effectiveness. A 
maintenance program will be required for post-closure. However, maintenance cannot 
prevent catastrophic storm events from potentially impacting the integrity of the sediment 
cap. 

Groundwater monitoring and institutional controls are expected to be effective in the long- 
term. 

4.2.2.6 Alternative 2 Reduction of Toxicity, Mobility or Volume 

Installation of the landfill and sediment caps will not reduce the toxicity or volume of 
impacted media. Both will, however, reduce the mobility of constituents by eliminating 
erosion. 

The geomembrane will reduce the mobility of landfill constituents by reducing infiltration 
and groundwater impacts. 

Groundwater monitoring and institutional .controls will not in and of themselves reduce the 
toxicity, mobility or volume of impacted groundwater. 

4.2.2.7 Alternative 2 lmplementability 

Construction of the landfill cap is expected to be moderately difficult to implement given the 
steep side slopes along the western boundary, and the potential need to regrade the current 
surface of the landfill. Technologies associated with this cap option are readily available and 
fully demonstrated. Standard construction practices will be followed with implementation of 
appropriate health and safety protection measures. Quality control during construction will 
be very important since the effectiveness of the cap to reduce infiltration will depend on the 
quality of the finished cap. 
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Assembling and Analysis of Alternatives 

Construction of the sediment cap is expected to be moderately difficult to implement given 
the need to minimize potential downstream impacts from suspended sediment. 

Groundwater monitoring and institutional controls are expected to be easy to implement. 
Limitations may include gaining permission for off-site access. 

4.2.2.8 Alternative 2 Cost 

The cost for this alternative is estimated $6,409,700 in 2005 dollars based on present worth 
analysis. The cost breakdown for the activities that comprise this alternative is presented in 
Table 4-3. 

4.2.3 Alternative 3 

4.2.3.1 Description of Alternative 3 

Remedial Alternative 3 includes the following elements: 

Surface protective layer 

Drainage layer 

Geomembrane barrier 

Sand gas vent layer 

Sediment excavation and on-site disposal 

Groundwater monitoring 

Institutional controls for landfill and groundwater 

See Figure 3-5 for a diagram of this landfill cap configuration. 

4.2.3.2 Alternative 3 Compliance with A RA Rs 

This landfill cap fulfills the requirements under 6 NYCRR Part 360 regulations. Therefore, 
this capping option meets the ARARs for landfill closure. 

Groundwater ARARs will not immediately be met since treatment is not included in this 
alternative. However, with the addition of the barrier in the Part 360 cap, infiltration of 
precipitation through the waste mass will be reduced such that it is expected that future 
impact to groundwater, if any, will be greatly reduced. Further, it is expected that 
groundwater quality will be restored over time. 
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SECTIONFOUR Assenlbling and Analysis of Alternatives 

4.2.3.3 Alternative 3 Protection of Human Health and the Environment 

Placement of a landfill cap will be protective of human health and the environment by 
preventing direct contact with the soiVwaste. The cap will also eliminate erosion of the 
soiVwaste and subsequent transport to adjacent surface water. 

The geomembrane will restrict penetration by burrowing animals and reduce the amount of 
infiltration of water through the waste which will reduce potential impacts to groundwater. 

Removal of impacted sediment will be protective of human health and the environment by 
eliminating exposure by direct contact with impacted sediment and potential downstream 
transport. 

Groundwater monitoring and institutional controls will protect human health and the 
environment by restricting use of the impaired groundwater, protecting people fiom exposure 
to the site, and assessing the effectiveness of the remedial action program. 

4.2.3.4 Alternative 3 Short-term Effectiveness 

Short-term impacts associated with placement of the landfill cap are expected to be minimal. 
Exposure of workers and on-site personnel is expected to occur only at the outset of 
construction activities, prior to placement of the final grading layer. Health and safety 
practices outlined in a Site-specific Health and Safety Plan for the site would be strictly 
followed to control this exposure. Exposure to dust will be controlled by appropriate use of 
personnel protective equipment and dust control systems. 

Short-term impacts associated with the excavation of sediment could be significant. Proper 
construction techniques will be imperative to minimize potential off-site impacts fiom 
suspended sediment during construction. 

There are no short-term impacts associated with groundwater monitoring and institutional 
controls. 

4.2.3.5 Alternative 3 Long-term Effectiveness and Permanence 

The landfill cap is expected to maintain its effectiveness in the long-term. The addition of a 
drainage layer makes this cap stable for both sloped and non-sloped (level) areas. 

A complete program for maintenance of the recommended cap will be required for the post- 
closure period. This maintenance program will involve monthly inspection and repair as 
necessary. Settlement of the landfill is expected to be minimal given the nature and age of 
the waste materials, but will also need to be monitored by periodic surveys. 

The on-site disposal of impacted sediment beneath the landfill cap is effective in the long 
term as it will be protected under the maintenance program for the landfill cap. 



Assenrbling and Analysis of Alternatives 

Groundwater monitoring and institutional controls are expected to be effective in the long- 
term. 

4,2,3.6 Alternative 3 Reduction of Toxicity, Mobility or Volume 

Installation of the landfill cap and placement of impacted sediment beneath the cap will not 
reduce the toxicity or volume of impacted media. Both will, however, reduce the mobility of 
constituents by eliminating erosion. 

The geomembrane will reduce the mobility of landfill constituents by reducing infiltration 
and groundwater impacts. 

Groundwater monitoring and institutional controls will not in and of themselves reduce the 
toxicity, mobility or volume of impacted groundwater. 

4.2,3.7 Alterndive 3 Implementability 

Construction of the landfill cap is expected to be moderately difficult to implement given the 
steep side slopes along the western boundary, and the potential need to regrade the current 
surface of the landfill. Technologies associated with this cap option are readily available and 
fully demonstrated. Standard construction practices will be followed with implementation of 
appropriate health and safety protection measures. Quality control during construction will 
be very important since the effectiveness of the cap to reduce infiltration will depend on the 
quality of the finished cap. 

Excavation of impacted sediment is expected to be moderately difficult to implement given 
the need to minimize potential downstream impacts from suspended sediment. 

Groundwater monitoring and institutional controls are expected to be easy to implement. 
Limitations may include gaining permission for off-site access. 

4.2.3.8 Alternative 3 Cost 

The cost for this alternative is estimated $6,150,171 in 2005 dollars based on present worth 
analysis. The cost breakdown for the activities that comprise this alternative is presented in 
Table 4-4. 

4.2.4 Alternative 4 

4.2.4.1 Description of Alternative 4 

Alternative 4 uses a combination of landfill cap option l b  with no drainage layer on level 
areas of the landfill, and landfill cap option 2b with a drainage layer on slopes. 
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Assembling and Analysis of Alternatives 

Surface protective layer 

Drainage layer (slopes only) 

Geomembrane bamer 

Sand gas vent layer 

Sediment cap (in place) 

Groundwater monitoring 

Institutional controls for landfill, sediment remediation areas and groundwater 

4.2.4.2 Alternative 4 Compliance with ARARs 

This landfill cap fulfills the requirements under 6 NYCRR Part 360 regulations. Therefore, 
this capping option meets the ARARs for landfill closure. 

Groundwater ARARs will not immediately be met since treatment is not included in this 
alternative. However, with the addition of the barrier in the Part 360 cap, infiltration of 
precipitation through the waste mass will be reduced such that it is expected that future 
impact to groundwater, if any, will be greatly reduced. Further, it is expected that 
groundwater quality will be restored over time. 

4.2.4.3 Alternative 4 Protection of Human Health and the Environment 

Placement of a landfill cap will be protective of human health and the environment by 
preventing direct contact with the soillwaste. The cap will also eliminate erosion of the 
soiVwaste and subsequent transport to adjacent surface water. 

The geomembrane will restrict penetration by burrowing animals and reduce the amount of 
infiltration of water through the waste which will reduce potential impacts to groundwater. 

Placement of a sediment cap will be protective of human health and the environment by 
preventing direct contact with impacted sediment. The sediment cap will also eliminate 
erosion of the sediment and subsequent downstream transport. 

Groundwater monitoring and institutional controls will protect human health and the 
environment by restricting use of the impaired groundwater, protecting people from exposure 
to the site, and assessing the effectiveness of the remedial action program. 
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Asserlrlrli~~g and Analysis of Alternatives 

4.2.4.4 Alternative 4 Short-term Effectiveness 

Short-term impacts associated with placement of the landfill cap are expected to be minimal. 
Exposure of workers and on-site personnel is expected to occur only at the outset of 
construction activities, prior to placement of the final grading layer. Health and safety 
practices outlined in a Site-specific Health and Safety Plan for the site would be strictly 
followed to control this exposure. Exposure to dust will be controlled by appropriate use of 
personnel protective equipment and dust control systems. 

Short-term impacts associated with placement of the sediment cap could be significant. 
Proper construction techniques will be imperative to minimize potential off-site impacts from 
suspended sediment during construction. Similarly, proper construction techniques will be 
needed to minimize potential impacts to surrounding areas due to drainage alteration. 

There are no short-term impacts associated with groundwater monitoring and institutional 
controls. 

4.2.4.5 Alternative 4 Long-term Effectiveness and Permanence 

The landfill cap is expected to maintain its effectiveness in the long-term. Cap option l b  
with no drainage layer will be stable on level portions of the landfill. Cap option 2b, with a 
drainage layer, will provide stability on landfill slopes. 

A complete program for maintenance of the recomrnended'cap will be required for the post- 
closure period. This maintenance program will involve monthly inspection and repair as 
necessary. Settlement of the landfill is expected to be minimal given the nature and age of 
the waste materials, but will also need to be monitored by periodic surveys. 

The sediment cap is susceptible to erosion which would reduce its effectiveness. A 
maintenance program will be required for post-closure. However, maintenance cannot 
prevent catastrophic storm events from potentially impacting the integrity of the sediment 
cap. 

Groundwater monitoring and institutional controls are expected to be effective in the long- 
term. 

4.2.4.6 Alternative 4 Reduction of Toxicity, Mobility or Volume 

Installation of the landfill and sediment caps will not reduce the toxicity or volume of 
impacted media. Both will, however, reduce the mobility of constituents by eliminating 
erosion. 

The geomembrane will reduce the mobility of landfill constituents by reducing infiltration 
and groundwater impacts. 
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Assembling and Analysis of Alternatives 

Groundwater monitoring and institutional controls will not in and of themselves reduce the 
toxicity, mobility or volume of impacted groundwater. 

4.2.4.7 Alternative 4 Implementability 

Construction of the landfill cap is expected to be moderately difficult to implement given the 
steep side slopes along the western boundary, and the potential need to regrade the current 
surface of the landfill. Technologies associated with this cap option are readily available and 
fully demonstrated. Standard construction practices will be followed with implementation of 
appropriate health and safety protection measures. Quality control during construction will 
be very important since the effectiveness of the cap to reduce infiltration will depend on the 
quality of the finished cap. 

Construction of the sediment cap is expected to be moderately difficult to implement given 
the need to minimize potential downstream impacts from suspended sediment. 

Groundwater monitoring and institutional controls are expected to be easy to implement. 
Limitations may include gaining permission for off-site access. 

4.2.4.8 Alternative 4 Cost 

The cost for this alternative is estimated $5,719,292 in 2005 dollars based on present worth 
analysis. The cost breakdown for the activities that comprise this alternative is presented in 
Table 4-5. 

4.2.5 Alternative 5 

4.2.5.1 Description of Alternative 5 

Alternative 5 uses a combination of landfill cap option lb  with no drainage layer on level 
areas of the landfill, and landfill cap option 2b with a drainage layer on slopes. 

Surface protective layer 

Drainage layer (slopes only) 

Geomembrane barrier 

Sand gas vent layer 

Sediment excavation and on-site disposal 

Groundwater monitoring 
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SECTIONFOUR AssenlEllin~ and Analysis of Alternatives 

Institutional controls for landfill and groundwater 

4.2.5.2 Alternative 5 Compliance with ARARs 

This landfill cap fulfills the requirements under 6 NYCRR Part 360 regulations. Therefore, 
this capping option meets the ARARs for landfill closure. 

Groundwater ARARs will not immediately be met since treatment is not included in this 
alternative. However, with the addition of the barrier in the Part 360 cap, infiltration of 
precipitation through the waste mass will be reduced such that it is expected that future 
impact to groundwater, if any, will be greatly reduced. Further, it is expected that 
groundwater quality will be restored over time. 

4.2.5.3 Alternative 5 Protection of Human Health and the Environment 

Placement of a landfill cap will be protective of human health and the environment by 
preventing direct contact with the soillwaste. The cap will also eliminate erosion of the 
soillwaste and subsequent transport to adjacent surface water. 

The geomembrane will restrict penetration by burrowing animals and reduce the amount of 
infiltration of water through the waste which will reduce potential impacts to groundwater. 

Removal of impacted sediment will be protective of human health and the environment by 
eliminating exposure by direct contact with impacted sediment and potential downstream 
transport. 

Groundwater monitoring and institutional controls will protect human health and the 
environment by restricting use of the impaired groundwater, protecting people from exposure 
to the site, and assessing the effectiveness of the remedial action program. 

4.2.5.4 Alternative 5 Short-term Effectiveness 

Short-term impacts associated with placement of the landfill cap are expected to be minimal. 
Exposure of workers and on-site personnel is expected to occur only at the outset of 
construction activities, prior to placement of the final grading layer. Health and safety 
practices outlined in a Site-specific Health and Safety Plan for the site would be strictly 
followed to control this exposure. Exposure to dust will be controlled by appropriate use of 
personnel protective equipment and dust control systems. 

Short-term impacts associated with the excavation of sediment could be significant. Proper 
construction techniques will be imperative to minimize potential off-site impacts from 
suspended sediment during construction. 
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SECTIONFOUR Assembling and Analysis of Alternatives 

There are no short-term impacts associated with groundwater monitoring and institutional 
controls. 

4.2.5.5 Alternative 5 Long-term Effectiveness and Permanence 

The landfill cap is expected to maintain its effectiveness in the long-term. Cap option lb  
with no drainage layer will be stable on level portions of the landfill. Cap option 2b, with a 
drainage layer, will provide stability on landfill slopes. 

A complete program for maintenance of the recommended cap will be required for the post- 
closure period. This maintenance program will involve monthly inspection and repair as 
necessary. Settlement of the landfill is expected to be minimal given the nature and age of 
the waste materials, but will also need to be monitored by periodic surveys. 

The on-site disposal of impacted sediment beneath the landfill cap is effective in the long 
term as it will be protected under the maintenance program for the landfill cap. 

Groundwater monitoring and institutional controls are expected to be effective in the long- 
term. 

4.2.5.6 Alternative 5 Reduction of Toxicity, Mobility or Volume 

Installation of the landfill cap and placement of impacted sediment beneath the cap will not 
reduce the toxicity or volume of impacted media. Both will, however, reduce the mobility of 
constituents by eliminating erosion. 

The geomembrane will reduce the mobility of landfill constituents by reducing infiltration 
and groundwater impacts. 

Groundwater monitoring and institutional controls will not in and of themselves reduce the 
toxicity, mobility or volume of impacted groundwater. 

4.2.5.7 Alternative 5 Implementability 

Construction of the landfill cap is expected to be moderately difficult to implement given the 
steep side slopes along the western .boundary, and the potential need to regrade the current 
surface of the landfill. Technologies associated with this cap option are readily available and 
fully demonstrated. Standard construction practices will be followed with implementation of 
appropriate health and safety protection measures. Quality control during construction will 
be very important since the effectiveness of the cap to reduce infiltration will depend on the 
quality of the finished cap. 

Excavation of impacted sediment is expected to be moderately difficult to implement given 
the need to minimize potential downstream impacts from suspended sediment. 
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SECTIONFOUR Assembling and Analysis of Alternatives 

Groundwater monitoring and institutional controls are expected to be easy to implement. 
Limitations may include gaining permission for off-site access. 

4.2.5.8 Alternative 5 Cost 

The cost for this alternative is estimated $5,459,762 in 2005 dollars based on present worth 
analysis. The cost breakdown for the activities that comprise this alternative is presented in 
Table 4-6. 
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SECTIONFIVE Summary and Conclusions 

5.1 INTRODUCTION 

Section 4 of the FS Report evaluated five remedial alternatives for the Site. The remedial 
alternatives were developed consistent with the contemplated and intended end use of the 
Site - i.e. non-residential end use. The alternatives consisted of combinations of three 
landfill caps and two sediment remediation options. All of the alternatives include 
groundwater monitoring and institutional controls. The barrier in the landfill cap will reduce 
infiltration through the waste mass. This reduction in infiltration, when coupled with the 
physical, chemical and biological natural processes at the site, are expected to improve the 
quality of the groundwater and, over time, achieve the groundwater ARARs. 

Two capping options were considered. Capping option 2b consists of a surface protective 
layer, geomembrane barrier, a gas vent layer, and a drainage layer. The second capping 
option (LF-3) considers a combination of the 2b cap and the l b  cap which has no drainage 
layer. The type of cap for a given area would be selected based on the slope of the area. 

Two options were considered for sediment - in-place capping and excavation and placement 
under the landfill cap. 

5.2 SUMMARY OF ALTERNATIVES ANALYSIS 

Compliance with A RA Rs 

Alternatives 2 through 5 are equally effective with regard to ARARs compliance. Alternative 
1 does not meet ARARs 

Protection of Human Health and the Environment 

Alternatives 2 through 5 are equally effective with regard to protection of human health and 
the environment. Alternative 1 is not protective of human health or the environment. 

Short-term Effectiveness 

Alternative 1 has the least short-term impact. Alternatives 2 through 5 have comparable 
short-term impacts. 

Long-term effectiveness and Permanence 

Alternative 1 has poor effectiveness. For the remaining alternatives, those with excavation 
and on-site sediment disposal and a landfill cap with drainage on sloped areas have the 
greatest permanence and long-term effectiveness (Alternatives 3 and 5) 

Reduction of Toxicity Mobility or Volume 

Alternative 1 offers no reduction of toxicity, mobility or volume. Alternatives 2 through 5 
are comparable with regard to reduction of toxicity, mobility and volume. 
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SECTIONFIVE Sammam and Conclusions 

lmplemen tability 

Alternative 1 is easily implementable. Alternatives 2 through 5 are moderately difficult to 
implement. 

Costs 

The lowest costs are associated with Alternative 1, the No Action Alternative (Table 5-1). 
Variations in costs associated with Alternative 2 through 5 are primarily due to increased 
costs associated with construction of a drainage layer. Alternatives 4 and 5, with a drainage 
layer on sloped areas only have the lowest capping cost. Alternatives 2 and 3, with a 
drainage layer throughout the cap, have the highest capping cost. 

5.3 RECOMMENDED ALTERNATIVE 

Based on the alternatives analysis results, Alternative 1, the No ActionILimited Action 
alternative does not meet most of the evaluation criteria and is, therefore rejected. The 
remaining alternatives are similar when compared to the evaluation criteria. Alternatives 3 
and 5 are preferable in terms of long-term effectiveness and permanence because of the on- 
site placement of impacted sediment, and the incorporation of a drainage layer into the 
landfill cap. Because Alternative 5 uses judicious placement of the cap drainage layer on 
slopes, it is less costly than Alternative 3, while being equally effective. Therefore, 
Alternative 5 is the recommended alternative for the Site. Alternative 5 consists of the 
following components: 

Landfill cap - 
Surface protective layer 
Drainage layer (slopes only) 
Geomembrane barrier 
Sand gas vent layer 

Sediment excavation and on-site placement under the landfill cap 

Groundwater monitoring 

Monitoring and maintenance of the landfill cap 

Institutional controls for landfill (deed restrictions and fencing) 

Institutional controls for groundwater (use restrictions) 
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SECTIONFIVE Summary and Co~~clusions 

5.4 CONCEPTUAL DESIGN AND FUTURE LAND USE 

A preliminary conceptual design for the configuration of the preferred remedy is presented in 
Figure 5-1. This figure shows the anticipated areas to be capped and the area where 
excavated sediment will be placed. 

It is anticipated that the existing helicopter pad and propane storage facility will be 
demolished prior to construction of the cap. The helicopter pad is no longer in use. If the 
propane-storage facility is to continue operations, the cap will be constructed so as to seal the 
bamer layer around the tank cradle. Thus, the presence of the tank will not impair the 
integrity of the cap. 

Future land use is currently being considered. Options being evaluated include slab-on-grade 
commercial, municipal or light industrial use buildings and associated parking areas. Where 
the slab foundation and asphalt are placed, they will be used as a substitute for the 
surface/protective layer of the landfill cap. As such, the low permeability layer and gas vent 
layer will exist under the buildings and pavement, and the integrity of the cap will be 
maintained. 

5.5 SITE MANAGEMENT PLAN 

In order to ensure that the engineering controls remain in place and effective, a Site 
Management Plan (SMP) will be developed and implemented. The SMP will include the 
following elements: 

1. A plan for long-term groundwater monitoring. 

2. A plan for maintenance of the landfill cap. 

3. A plan to manage any development of buildings on the surface that would result in 
excavation into the cap and/or waste. 

4. Prohibition of future residential use through deed restrictions or other institutional 
controls. 

5. Prohibition against the use of groundwater as a source of potable or process water 
without necessary water treatment through institutional controls. 

The SMP will require that an Institutional ControlsEngineering Controls (ICEC) 
certification be submitted annually, or as specified by NYSDEC. The ICED would 
document that the institutional and engineering controls are unchanged and continue to 
protect public health and the environment. 
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Sumnlary and Conclnsions 

5.6 ENVIRONMENTAL EASEMENT 

It will be necessary for an Environmental Easement to be recorded on the property by the 
, property owner. An Environmental Easement is an enforceable means of ensuring the 

performance of operation, maintenance, and monitoring requirements and restricting future 
land use. It is a legal agreement between the property owner and the people of the State of 
New York which designates the property as a Controlled Property. The Environmental 
Easement will ensure compliance with the Site Management Plan including the ICIEC 
certification. The areas of the site proposed for designation as the Controlled Property in the 
Environmental Easement are depicted in Figure 5-2. 
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Table 3-1 
Amenia Town Landfill FS 

Comparison of Inorganics in Sediment to Hea1th:Based Criteria and Background Concentrations 

Parameter 
Sediment Max. Recommended 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

'NYSDEC TAGM 4046, January 24. 1994 

NA = Not available 
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Table 3-2 
Amenia Town Landfill FS 

Arsenic Concentrations in Shallow Sediment Samples 

WEST POND SHALLOW SEDIMENT SAMPLES 

WEST POND TRIBUTARY SHALLOW SEDIMENT SAMPLES 

Sample 
Arsenic (mglkg) 

SD-4C 
4.7 

SD-1 
3.1 

SD-15-3 
2.7 

SD-13-3 
6.8 

UPSTREAM SHALLOW SEDIMENT SAMPLES 

SD-4 
5.1 

SD-2 
7.5 

West 
Pond Avg. 

7.1 

West 
Pond Min. 

2.7 
SD-14-3 

6.1 

Sample 
Arsenic (mglkg) 

OFFSITE STREAM SHALLOW SEDIMENT SAMPLES 

SD-5 
6.4 

SD-7 
5.5 

SD-3 
7.3 

West 
Pond Max. 

14.4 

West Pond 
Trib. Min. 

4.3 
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SD-9 
8.4 

SD-6 
6.9 

SD-8 
14.4 

SD-N 1 
4.4 

Sample 
Arsenic (mglkg) 

SD-10 
11.3 

West Pond 
Trib. Max. 

9.1 

Off-site 
Stream Min. 

7.1 

Sample 
Arsenic (mglkg) 

West Pond 
Trib. Avg. 

6.2 
SD-N2 

4.3 

Upstream 
Minimum 

5.9 

Off-site 
Stream Max. 

23.0 
SD-OF1 

7.6 

SD-UP1 
8.4 

Off-site 
Stream Avg. 

12.9 
SD-OF3 

8.0 
SD-OF2 

10.3 

Upstream 
Maximum 

8.4 

SD-N3 
6.3 

Upstream 
Average 

7.1 
SD-UP2 

6.7 

SD-N4 
7.2 

SD-N5 
9.1 

SD-OF4 
16.7 

SD-UP3 ] SD-UP4 

SD-N6 
6.1 

SD-OF4B" 
17.4 

7.2 5.9 

SD-N7 
6.1 

SD-OF5 
23.0 

SD-N8 
6.0 

SD-OF6 
7.1 



Table 3-3 

Remedial Action Objectives, General Response Actions, 
and Technology Types 

Shaded response actions or technologies are screened out for reasons stated. 

Groundwater 
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ecological receptors to contact or 
ingest contaminated sediment and 

minimize potential for contaminated 
sediment to reach off-site receptors 

Minimize potential for human and 
ecological receptors to contact 

contaminated groundwater 

Containment 

Treatment/Disposal 

No Actionl Limited Action 

Monitoring and Institutional 
Controls 

Monitoring 

In-situ Capping 

Dredging and on-site 
disposal 

Dredging and off-site 
disposal 

In-situ treatment 

NoneJAccess restrictions 

Monitoring/Access 
restrictions 



Environmental 
Media 

Sediment 

Table 3-4 
Process Options and Technical Implementability 

General Technology Types 
Response 

Process Options Screening Comments 

Actions 
No Actiod I Nonetaccess I Posting, fencing, deed restrictions. I Easily implementable. 
Limited Action 

I implement. 
No Actiod I Nonetaccess I Posting, fencing, deed restrictions. I Easily implementable. 

Containment 

restrictions 
Monitoring 

Capping 

Limited Action 

implement. 
No Actiod I NonetAccess I Deed restrictions. I Easily implementable 

Routine environmental sampling. 

Containment 

Treatment1 
Disposal 

Limited Action I I 

Easily implementable. 

Single barrier cap. 

restrictions 
Monitoring 

Groundwater 

Moderately difficult to difficult to 

In-situ Capping 

Dredging and on- 
site disposal 

Dredging and off- 
site disposal 

In-situ treatment 

I I I 

Monitoring and I Monitoring/Access I Routine environmental sampling I Easily implementable. 

Routine environmental sampling. 

~nstitutional 
Controls 

Easily implementable. 

Double barrier cap, single banier 
cap, soil cap. 
Mechanical, hydraulic, or 
pneumatic dredging and disposal 
under landfill cap. 
Mechanical, hydraulic, or 
pneumatic dredging and disposal 
off-site. 
Solidificatiodstabilization. 

restrictions 

Moderately difficult to implement. 

Moderately difficult to implement. 

Moderately difficult to implement. 

Moderately difficult to difficult to 

and deed restrictions. 
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Table 3-5 
Screening and Evaluation of Remedial Technologies and Process Options for Landfill Soil 

Shaded Process Options are screened out based on relative irnplementability, effectiveness andlor cost. 



Table 3-6 
Screening and Evaluation of Remedial Technologies and Process Options 

for Sediment 

Implementability/Effectiveness/Cost 

potential for ecological and human 

Shaded Process Options are screened out based on relative implementability, effectiveness andlor cost. 



Table 3-7 
Screening and Evaluation of Remedial Technologies and Process Options 

for Groundwater 

General 
Response 
Actions 

- 

No Action1 
Limited Action 

Monitoring and 
Institutional 
Controls 

Process 
Options 

Deed 
restrictions. 

Routine 
environmental 
sampling and 
deed 
restrictions. 

Remedial 
Technology 

NoneIAccess 
restrictions 

Monitoring1 
Access 
restrictions 

Description 

Restrict use of groundwater. 

Restrict use and conduct long-term groundwater 
monitoring program. 

Implementability/Effectiveness/Cost 

Implementable. 
Partially effective - eliminates potential for future human exposure 
to site groundwater. 
Cost - low. 
Implementable. 
Effective - eliminates potential for future human exposure to site 
groundwater and provides mechanism to assess the effectiveness 
of the remedial action program. 
Cost - moderate. 



TABLE 4-1 
SUMMARY OF REMEDIAL ALTERNATIVES 

L 

t 
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ALTERNATIVE 
NUMBER 

Alternative 1 

Alternative 2 

Alternative 3 

MEDIA 

All 

Soil~Waste 

Sediment 
Groundwater 

SoiVWaste 

Sediment 
Groundwater 

PROCESS OPTION DESCRIPTION 

No actiodimited action would include deed notice and physical access 
restrictions. No action alternative is required by NCP and serves as basis for 
comparison. 

LF-2b NYSDEC SWMF: surface protective layer, geotextile filter layers, 
geonet drainage layer, geomembrane, and sand gas venting layer (Figure 3-5). 
S-1 - Cap submerged sediments with gravel, rock andlor synthetic material. 
Restrict use. Monitor to show no further degredation and no off-site 
migration. 

LF-2b NYSDEC SWMF: surface protective layer, geotextile filter layers, 
geonet drainage layer, geomembrane, and sand gas venting layer (Figure 3-5). 
S-2a - Dewater, grade and place under landfill cap. 
Restrict use. Monitor to show no further degredation and no off-site 
migration. 

LF-3 NYSDEC SWMF: LF-2b on slopes and LF- l b  on level areas. 
S-1 - Cap submerged sediments with gravel, rock andlor synthetic material. 
Restrict use. Monitor to show no further degredation and no off-site 
migration. 

Alternative 4 SoiVWaste 
Sediment 
Groundwater 

Alternative 5 SoiVWaste 
Sediment 
Groundwater 

LF-3 NYSDEC SWMF: LF-2b on slopes and LF-lb on level areas. 
S-2a - Dewater, grade and place under landfill cap. 
Restrict use. Monitor to show no further degredation and no off-site 
migration. 



Table 4-2 
Detailed Cost Estimate 

Alternative 1 
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Table 4-3 
Detailed Cost Estimate 

Alternative 2 

Notes: ' - Riprap cap used over adjacent submerged sediments to act as an extension to the landfill cap. 

I:~rojects\lE0414l(Arnen1aRIFS)\FS~refmrlKeasbilily Study RepomApnl05 FS\Tabks 4-2 thm 46Table 4-3 All 2 



Table 4-4 
Detailed Cost Estimate 

Alternative 3 

Notes: ' - Remaining till needed after dredging adjacent submerged sediments. 
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Table 4-5 
Detailed Cost Estimate 

Alternative 4 

Notes: ' - Riprap cap used over adjacent submerged sediments to act as an extension to the landfill cap. 
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Table 4-6 
Detailed Cost Estimate 

Alternative 5 

Notes: ' - Remaining fill needed after dredging adjacent submerged sediments. 
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TABLE 5-1 
SUMMARY OF THE EVALUATION OF ALTERNATIVES 

Criteria I Alternative 1 Alternative 4 

Landfill cap with gas vent layer 
and geomembrane and drainage 
layer on slopes, sediment cap, 
groundwater monitoring and 
institutional controls 

Alternative 2 

Landfill cap with gas vent layer 
geomembrane and drainage 
layer, sediment cap, groundwater 
monitoring and institutional 
controls 

Alternative 5 Alternative 3 

Landfill cap with gas vent layer 
and geomembrane and drainage 
layer, sediment on-site disposal, 
groundwater monitoring and 
institutional controls 

No ActionILimited Action 
(fencing, deed notice, 
groundwater use restrictions) 

Landfill cap with gas vent layer 
and geomembrane and drainage 
layer on slopes, sediment on-site 
disposal, groundwater 
monitoring and institutional 
controls 

Compliance with ARARs Does not meet ARARs Meets ARAh for landfill; 
facilitates compliance with 
groundwater ARARs 

Meets ARARs for landfill; 
facilitates compliance with 
groundwater ARARs 

Meets ARARs for landfill; 
facilitates compliance with 
groundwater ARARs 

Meets ARARs for landfill; 
facilitates compliance with 
groundwater ARARs 

Short-term Effectivenes~ 

Protection of Human Health and 
the Environment 

Minimal short-term impacts; 
requires HASP 

Poor effectiveness; may result in 
off-site impacts. May result in 
trespasser exposure. 

Effective with HASP, dust 
control and silt control 

Not protective of human health 
or the environment 

Effective with HASP, dust 
control and silt control 

Protective of human health and 
the environment in conjunction 
with maintenance and 
monitoring 

Effective with HASP, dust 
control and silt control 

Long-term Effectiveness and 
Permanence 

Effective with HASP, dust 
control and silt control 

Effective long-term in 

Protective of human health and 
the environment in conjunction 
with maintenance and 
monitoring 

Effective long-term in 
conjunction with maintenance 
and monitoring. 

Protective of human health and 
the environment in conjunction 
with maintenance and 
monitoring 

Effective long-term in 
conjunction with maintenance 
and monitoring. 

- 
, conjunction with maintenance 

and monitoring. Sediment cap 

Protective of human health and 
the environment in conjunction 
with maintenance and 
monitoring 

Effective long-term in 
conjunction with maintenance 
and monitoring. Sediment cap 
not as permanent as removal. not as permanent as removal. 

Reduction of Toxicity, Mobility, 
or  Volume 

No reduction of toxicity, 
mobility or volume 

Reduction in mobility of soil and 
sediment; no reduction in 
toxicity or volume. Reduction of 
toxicity mobility and volume for 
groundwater with time. 

Moderately dificult to 
implement 

Reduction in mobility of soil and 
sediment; no reduction in 
toxicity or volume. Reduction of 
toxicity mobility and volume for 
groundwater with time. 

Reduction in mobility of soil and 
sediment; no reduction in 
toxicity or volume. Reduction of 
toxicity mobility and volume for 
groundwater with time. 

Reduction in mobility of soil and 
sediment; no reduction in 
toxicity or volume. Reduction of 
toxicity mobility and volume for ' groundwater wlth time 

Implementability Easy to implement Moderately difficult to 
implement 

Moderately difficult to 
implement 

' Moderately difficult to 
1 implement 
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Figure 2-5 
Site Conceptual Exposure Model 

Current and Reasonably Anticipated Future Conditions 
Amenia Town Landfill 
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1 .o 
INTRODUCTION 

A Remedial Investigation (RI) was conducted in at the Amenia Town Landfill, Amenia, 
New York and a RI report was submitted to the New York State Department of 
Environmental Conservation (NYSDEC) describing the results of the work (URS, 
November 2003). The RI report recommended that the limits of landfill material be 
defined to better evaluate potential site remedies. Accordingly, the Arnenia Landfill 
Group (ALG) developed a Test Pit Investigation Work Plan (URS, October, 22,2003). 
The Work Plan was approved by NYSDEC (October 23,2003) and executed on October 
28,2003 under the supervision of NYSDEC. This report presents a technical summary of 
the activities and results of the test pit investigation. 

1.1 SITE DESCRIPTION 

The former landfill is in the Town of Amenia, Dutchess County, New York, about 1.5 
miles south of the intersection of Route 22 and Route 44 (Figure 1-1). The site is in a 
rural area, bordered to the east by Route 22 and by a wetland and small stream to the 
north and west. At the north end of the site, a fenced enclosure, about two acres in size, 
contains above ground storage tanks of propane and heating oil previously owned by 
Sharon Oil Company, Sharon, Connecticut. The landfill portion of the site encompasses 
about 10 acres. 

1.2 PROJECT OBJECTIVE 

Test pits were excavated to assess the horizontal distribution of landfill materials in areas 
of the site not previously investigated. The objectives of the test pit investigation were to 
define the limits of landfill material and to provide conceptual design parameters for a 
landfill cap. 

1.3 REPORT ORGANIZATION 

This report is divided into four Sections. Section 1.0 introduces the test pit investigation, 
provides a brief description of the site, and describes the objectives of the project. Section 
2.0 presents a technical overview of the activities and methods used to conduct the 
investigation. Section 3.0 presents a discussion of the results of the site investigation. 
Section 4.0 lists the references cited in this document. 



2.0 
FIELD ACTIVITIES AND METHODS 

This section provides a technical overview of the field activities and the methods and 
procedures used to conduct the test pit investigation at the Amenia Town Landfill. The 
investigation was conducted in accordance with a workscope (URS, October 22,2003) 
approved by the New York State Department of Environmental Conservation on October 
23,2003, and following a site-specific health and safety plan prepared by URS (October 
27,2003). The test pit investigation took place on October 28,2003. Site activities were 
observed by representatives of the ALG, NYSDEC, and URS. A URS Field Activity 
Report is presented in Appendix A. 

The test pit investigation consisted of the following main activities: 

Conducting a Community Air Monitoring Program 
Excavation of test pits 
Logging test pits and backfilling excavations 

A description of these activities is summarized in the sections below. 

2.1 COMMUNITY AIR MONITORING PROGRAM 

A community air monitoring program (CAMP) for organic vapors and particulate matter 
(e.g., dust) was developed and implemented for the test pit investigation following 
guidance provided by NYSDEC (May 2002). The purpose of the CAMP was to provide 
a measure of protection for downgradient receptors against any dust and organic vapors 
generated during excavation work. 

A URS field inspector set continuous air monitoring equipment along the perimeter of the 
work zone established for each excavation and 15-minute running average concentrations 
were calculated and documented. A DataRAM Model DR-4000 monitor was used to 
record real time concentrations of particulates in ambient air and a MiniRAE 2000 
photoionization detector was used to monitor organic vapors. The instnunents were 
calibrated in the field before use. The CAMP air monitoring log is presented in 
Appendix A. 

2.2 EXCAVATION OF TEST PITS 

The test pits were excavated by Environmental Industrial Services Corporation (EISCO), 
Port Reading, New Jersey, using a Caterpillar 426 backhoe. An EISCO operator and 
helper, both trained in accordance with Occupational Safety and Health Administration 
(OSHA) requirements, conducted the work under subcontract to URS. 



k 2.3 LOGGING TEST PITS AND BACKFILLING EXCAVATIONS 

t Eleven test pits (TP-1 through TP- 10 and TP-8A) were excavated at the areas shown in 
Figure 2-1 and work activities were documented by a URS field inspector. The logs of 
test pits are presented in Appendix B. The test pits were backfilled with the same 
material removed from each excavation immediately after the work was finished. 



3.0 . 
TEST PIT INVESTIGATION RESULTS 

This section presents the results of the test pit investigation at the Amenia Town Landfill. 

3.1 RESULTS OF COMMUNITY AIR MONITORING PROGRAM 

The results of the CAMP (see Table 1 in Appendix A) indicate that there were no 
airborne risks posed by dust and organic vapors to downgradient receptors during the 
investigation. Organic vapor readings exceeded the 5 part per million action level during 
excavation of test pit TP-9 and, in accordance with the work plan, work stopped 
immediately and the pit was promptly backfilled. 

3.2 RESULTS OF TEST PIT EXCAVATIONS 

The results of the test pit excavations provide good definition of the limits of landfill 
waste material at the site. Landfill material was not observed in test pits TP-4, TP-7, TP- 
8 4  and TP-8 (Table 3- 1). The limits of landfill waste were observed in the remaining 
test pits. Based on these test pit data, as well as other subsurface information collected 
during previous investigations (Table 3-2), and historical photographs, the approximate 
limits of waste are determined and shown in Figure 3-1. 
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Landfill, Amenia, New York. 

URS Corporation, November 2003, Remedial Investigation Report, Amenia Town Landfill, 
Amenia, New York. 



Table 3-1 
Amenia Town Landfill 

Summary of October 2003 Test Pit Information 

Test pits were excavated and backfilled October 28,2003 

Northings and Eastings in 1983 NY State Plane Coordinate System 

Page I of 1 

Designation 

TP- 1 
TP-2 
TP-3 
TP-4 
TP-5 
TP-6 
TP-7 

TP-8A 
TP-8 
TP-9 

TP-10 

Length 
(ft) 

131 
12 
13 
6 

46 
4 6 
3 6 
8 
15 
8 

35 

Maximum 
Depth (ft) 

7.0 
5.5 
6.5 
6.0 
6.0 
6.0 
6.0 
6.0 
3.0 
4.0 
5.5 

Width 
( ft) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Long-Axis 
Orientation 

(degrees) 

025 
008 
005 
337 
075 
090 
080 
360 
090 
360 
310 

Landfill 
Material Present ? 

Yes 
Yes 
Yes 
NO 
Yes 
Yes 
NO 
NO 
NO 
Yes 
Yes 

Test Pit 
Centroid 
Easting 

746375.85 
7465 12.28 
746710.13 
746838.55 
746786.53 
746759.88 
746759.37 
746694.14 
746689.2 1 
746508.27 
746329.96 

Test Pit 
Centroid 
Northing 

1090983.03 
1091066.00 
1091062.58 
1091043.21 
1091239.04 
1091397.24 
1091497.28 
1091691.30 
1091791.60 
1091787.70 
1091745.30 



Table 3-2 
Amenia Town Landfill 

Summary of Limits of Waste Data From RVFS Borings 

I Nominal I Nominal 1 Nominal I Landfill I Depth to 
Name Material Bottom of 

MW- 1 
MW-2 
MW-3 
MW-4 
MW-5 

Present 

MW-6 
MW-7 
MW-8 
PZ- 1 
SB- 1 
SB-3 

Elev. to 
Bottom of 

Yes 
Yes 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Boring 
Depth 

Waste 

Northings and Eastings in 1983 NY State Plane Coordinate System 

Waste 
Easting I Northing 

I:\Projects\l M414I (AmeniaRIFS)\Testgits\reportUimension.xls Page I of 1 



N Site Location Map 
I 

Q 1000 2000 3000 4000 Feet - b 
Amenia Town Landfill 

Amenia, New York 
ulap Source: USGS 7.5 Minute Series Quadrangla 
Amenia, NY-CT, 1958 
Photorevised 1984 

Wayne, New J u n y  

., .- 
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ATTACHMENT A 
October 28,2003 Field Activity Report 

and 
Community Air Monitoring Data 



DATE October 28,2003 

PROJECT & NUMBER Amenia Town Landfill- URS 19683595 

CONTRACTOR 

CONTRACTOR PERSONNEL 

Y I DESCRIPTION OF WORK PERFORMED AND INSPECTED 1 

EISCO-NJ 

Walter D o w ~ ,  Keith Petric 

EaurPMENr USED 

WEATHER 

Backhoe 

Sunny, Clear, Breezy, cool -52-62OF 

DataRarn #1 
Zeroed Instrument: 
Background: fluctuating +/- 8-1 2 uglm3 

Ill 
E 

Note: Instruments fluctuating in background, drifting. 
Start performing test pit excavations at location Test Pit (TP-1). URS/EISCO uses yellow caution tape around 
andlor near test pit excavations to signal caution. A perimeter monitoring station containing a PID, DataRam, and 
flagging tape (to observe wind direction), was setup downwind from the excavation activities. Perimeter PID 
measurements were recorded approximately ever 1 to 2 min. with an instrument 15-min. average recorded 
approximately every 15-min. in the field book. The DataRam was programmed to display a continuous 15-min 
average which was recorded approximately every 1 to 2 min. in the field book. Breathing zone air monitoring was 
performed approximately every 1 to 2 mins and at least every 30 mins. Air Quality Measurements can be found 
on Table 1 attached. 

- 

AGENDA: Test Pit excavations for landfill limits with Health and Safety (H&S) and CAMP Air Monitoring. 
0900 George Nemeth (GN) and Dan Stettner (DS) of URS onsite. Walter Dowd, Keith Petric (EISCO), Karen Maiurano 

(DEC), and Fay Navratil (DOH) already onsite. Discussion of field activities to be performed. 
DS reviews site plan and starts flagging test pit locations. 
GN reviews H&S plan with EISCO and receives signatures for H&S Compliance form. 
URS Project Manager- Marion Craig on-site, as well as other individuals from NYSDEC and Amenia Landfill Group 
Instruments onsite include: 2-Data Ram 40001s, 2-MiniRae 20001s, 1 -Vrae CGI, and associated cal kits. 
GN calibrates all instruments to Fresh Air and known reference gases: 
PID #1 Fresh Air: -0.4 pprn / lOOppm Isobutylene: -105 pprn / Background: fluctuating+/- -0.2-0.4 pprn 
PID #2 Fresh Air: -0.2 pprn / 1 OOppm Isobutylene: -1 01 pprn / Background: fluctuating+/- -0.3 pprn 

VRAE Fresh Air: (CO, H2S1LEL=O ppm), 02= 21% 
Span Calibration Reference Gas: CO=50 ppm, H2S=25 ppm, LEL=50,02=21% 
Span Calibration: CO=50 ppm, H2S =26 ppm, LEL=49,02=21% 
Background: CO=O ppm, H2S =O ppm, LEL=O, 02=20.9-21 % 

Once Test Pit excavations were completed, the excavation was flagged around the perimeter using caution tape 
and left open for visual inspection by the DEC and other visitors later in the day. 
Continue working on Test Pits: TP-1, TP-2, and TP-3. 

1322 Lunch Breakldiscussion of project activities. 1.751 

U I 1351 Continue with Test Pit excavations TP-3, TP-4, TP-5, TP-6, TP-7, TP-8/8A, TP-9 

I:\Rojects\l E04141(AmeniaRIFS) \Test_piu\a  Inspect report-2.doc 



excavation due to high VOC concentrations exceeding the AL. GN and DS direct backhoe operator to backfill 

due the new location of the landfill being excavated and the proximi@ to TP-9. 
1549 GN exqlains to onsite visitors the air monitoring being performed and the caution that should be exercised with 

All Test Pits backfilled. 

1 1730 GN. DS, Marion Craig. Rick (Ashland Chemical) and ElSCO offsite. I 

I:\Projects\lE04141(A1~~:oiaRIFS)\Test~pits\report\Amenia Inspect report-2.doc 

b 



Table I 
Air Monitoring Log For Test Pit Excavations 

Amenia Town Landfill 
October 28,2003 

i:\projects\l E04141 (AmeniaRI/FS)\Test-PitsMir Monitoring Log.xls 8:01 AM 6/1/2004 



Table 1 
Air Monitoring Log For Test Pit Excavations 

Amenia Town Landfill 
October 28,2003 

Notes: See Field Activity Report and Field Book for additional information. 

" parts per million (ppm) 
(2' micrograms per cubic meter (uglm3) 
(3' Breathing zone measurements were conducted. but not recorded in log book. 

Concentration recorded is equal to instrument displayed 15 minute running average. 
-- Measurement was not recorded. 

1. The DataRam was programmed to display a continuous-running 15-minute average value 

displayed on the instrument readout. 

2. The PID could not calculate a continuous-running lfj-minute average, but only a 15-minute 

average for each running 15-minute time period. This measurement display was 

manually selected on the instrument at approximately each 15-minute time period. 

81 i:\projects\l E04141 (AmeniaRIIFS)\Test-PitSWir Monitoring Log.xls 





URS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT TP- 1 SHEET 1 OF 1 

i:\projects\l e0414 1 (ameniarifs)\test-pitstpor .XIS Page 1 of 1 3:28 PM 1012912003 

SITE NAME Amenla Town Land RII. 

LOCATION Amenia, New York 

DATESTARTED 

October 28,2003 
GROUND ELNATION (FT) 

-- 535l 
WATER LEVEL (FT) 

I L I / ~ ~  

EXCAVATION CONTRACTOR 

Eisco of NJ 

FOREMAN 

W. Dowd 

g 8 

'8 
PlDl Sample 

HORIZONTAL SCALE: 1 inch = & ft PROFILE DESCRIPTION Depth FID Number 
VIEW LOOKING: Ld SS + (ff) ( P P ~ )  

- 0- - -  - -- - -- - - -- . - 0 
- -- -- & ~ k  No samples collected 

- 1 - 1 9@"4 

- 2 

- 3 

- 4 

- 5 - 5 
I 

- 6 - 6 
I 0.5-3.5' - 7 - - -  
I - - 

DATE COMPLETED 

October 28.2003 
COMPLETION DEPTH (FT) 

- I 
'i " 

INSPECTOR 

D. Stettner 

EXCAVATION EQUIPMENT 

CAT 426C 4x4 Turbo ExtendaHoe 
EXCAVATION LOCATION 

( o k ' r ~ r w ~ t b n n n d ~ q  oF F;II ~ ~ s c r n o m d d  e, 'I& 

- 8 

I 
W0-sic. > 7 'dW 

1 

I 

I 

I 
I 

/GO' IYO 1 120 /OO SO 60 4 0  80 
I I I I I I I I 

0 
I 

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE. L x W (FT) 
DIMENSIONS. AND PROFILE ORIENTATION) 

131 '-7 NORTH 

WEATHER 

Mos t l yc lea r~~*~O 

- 8 

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 

7 
2 
b 

", . 

- 
. 



URS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT TP-a SHEET 1 OF 1 

i:\projects\l e04141 (arneniarifs)\test-pits\tp_log-rl .XIS Page 1 o f  1 3:28 PM 10/29/2003 

g 
a 

s l-" PIDI Sample 

PROFILE DESCRIPTION 
t 

HORIZONTAL SCALE: 1 inch = 2 ft 3 g Depth FID Number 
VIEW LOOKING: G ) e c t  V7 (ft) (PPm) 

- O k k -  Nosamples 
(& collected - l 9  

- 2 

- 3 

- 4 

t h ~ c k n c r s  O !  - 5 
warfc  wnde f;n~ot 

- 6 J k o n a  rc+tcin;n LLllrll 
9 

- 6 

- 7 Poss;bl~ I ~ J  f! II boundary - 7 

- 8 - 8 

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

I - .  - 15 

Q 5 10 
I I I I I I I I 

I5 ' 

SITE NAME Amenia Town Land Fill, 

LOCATION Amenia, New York 

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE. L x W (FT) 
DIMENSIONS. AND PROFILE ORIENTATION) 

t--- l a '  NORTH 

$1 

DATESTARTED 

October 28,2003 
GROUND ELEVATION (FT) 

535 ' 
WATER LEVEL (FT) 

EXCAVATION CONTRACTOR 

Eisco of NJ 

5/ 

DATE COMPLETED 

October 28,2003 
COMPLETION DEPTH (FT) 

5.5' 
INSPECTOR 

D. Stettner 

FOREMAN 

W. Dowd 

- 
WEATHER 

MOS~IY clear. @ F0 

EXCAVATION EQUIPMENT 

CAT 426C 4x4 Turbo ExtendaHoe 
EXCAVATION LOCATION 

6 ~ i - ~ d ~ t  h o d m  d ~ I I I  n t u  ronkicfprgbc ~ W A .  



URS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT 7-P -3 SHEET 1 OF 1 

i:\projects\l e04141 (arneniarifs)\test-pits\tp_logrl .XIS Page 1 of 1 3:28 PM 10/29/2003 

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE. L x W (FT) 
DIMENSIONS. AND PROFILE ORIENTATION) 

t- 1 3 '  3 NORTH 

J r 1  J. 

2 

e 
5 2 PlDl Sample 

HORIZONTAL SCALE: 1 inch = 5 ft PROFILE DESCRIPTION Y, 3 
m Depth FID Number 

VIEW LOOKING: G 1 est 5 ' (fi) (PPm) 

- 0 ~ 1 < -  NO samples 
4rLunJ colleded 

- 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 - 8 

- 9 

- 10 

- 1 1  

- 12 

,- 13 

- 14 

5 - 15 
0 I0 

I I 
15 

I I I I I 1 I 

SITE NAME Amenia Town Land Fill, 

LOCATION Amenia, New York 

DATE STARTED 

October 28, 2003 
GROUND ELEVATION (FT) 

53%' 
WATER LEVEL (FT: 

EXCAVATION CONTRACTOR 

Eisco of NJ 

DATE COMPLETED 

October 28,2003 
COMPLETION DEPTH (FT) 

G,s' 
INSPECTOR 

D. Stettner 

FOREMAN 

W. Dowd 

WEATHER 

Mostly Clear, a F' 

EXCAVATION EQUIPMENT 

CAT 426C 4x4 Turbo ExtendaHoe 
EXCAVATION LOCATION 

YO& b ~ u n d h r ~  a 1'11 



U RS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT f-9 SHEET 1 OF 1 

Page 1 of 1 

SITE NAME Amenia Town Land Fill, 

LOCATION Amenia, New York 

DATE STARTED 

October 28,2003 
GROUND ELEVATION (FT) 

5aB- ' 
WATER LEVEL (FT) 

& R  

EXCAVATION CONTRACTOR 

E~SCO 01 NJ 

FOREMAN 

W. D O W ~  

HORIZONTAL SCALE: 1 inch = 5 ft PROFILE DESCRIPTION 
VIEW LOOKING: Q e s t  

- 6 

- 7 

- 8 

5 0 10 
I I 

IS 
I I I I I I I 

DATE COMPLETED 

October 28,2003 
COMPLETION DEPTH (FT) 

6.0' 
INSPECTOR 

D. Stettner 

EXCAVATION EQUIPMENT 

CAT 426C 4x4 Turbo ExtendaHoe 
EXCAVATION LOCATION 

er* e a F r c o r n c r  o c C,II 

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE. L x W (FT) 
DIMENSIONS. AND PROFILE ORIENTATION) 

/r f G I A  NORTH 

WEATHER 

~ o s t ~ y  Clear, GO FO 

s 

5 

21- L @ 
- ' 

I- 

' 
Sample 

Number 

Nosamples 
collecled 

Depth 
(ft) 

- O 

- 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 

P I D ~  

FID 
( P P ~ )  

kc,(- 
9""V"( 



URS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT TP-5 SHEET 1 OF 1 

Page 1 of 1 3:28 P M  10/29/2003 

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE. L x W (FT) 
DIMENSIONS. AND PROFILE ORIENTATION) 

NORTH 

all -, 

- 

SITE NAME Amenia TOWTI Land Fill, 

LOCATION Amenia, New York 

DATE STARTED 

October 28,2003 
GROUND ELEVATION (FT) 

520 ' 
WATER LEVEL (FT) 

&/R 

EXCAVATION CONTRACTOR 

Eisco of NJ 

s I- 

% '  l(9 ' PID, Sample 

HORIZONTAL SCALE: 1 inch = 5 ft PROFILE DESCRlPTlON Depth FID Number 

DATE COMPLETED 

October 28,2003 
COMPLETION DEPTH (FT) 

G. o 
INSPECTOR 

D. Stettner 

FOREMAN 

W. Dowd 

VIEW LOOKING: So &sL 
n I " - 

CIcm e n d 4  - br I clan earth - b f o w ~  -gay , H 

cf salvn, trw s~lt, somc / 
- Z  Some 9'6.~" I; +fCdC 1 ~ { C ~ V C I ;  +w.Lc~bb/tj / 

co4blos 
- 3 I 
- 4 I 
- 5 

- 6 
I g lr r h g c  bay1 

I ~ ~ ~ - t c ~ i n M c j  ham* 
- 7 

4613 .  w & $ k .  

- 8 I 
I 
I 
I 
I 
I 
I 

0 5 10 
I 

IS 
I I I I 

WEATHER 

Mostly Clear, 60 FO 

EXCAVATION EQUIPMENT 

CAT 426C 4x4 Turbo ExtendaHoe 
EXCAVATION LOCATION 

&a+ b001r~j(m o[ 1),11 

' 
(ft) 

- 0 

- 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 

(PPm) 

b k -  
9nh-d. 

~ o s a m p ~ e s  
collected 



URS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT Tf'-G SHEET 1 OF 1 

i:\projects\l e04141 (arneniarifs)\test-pits\tp-logrl .XIS Page 1 of 1 3:28 PM 10/29/2003 

SITE NAME Amenia T own Land Fill, 

LOCATION Amenia. New York 

DATE STARTED 

October 28,2003 
GROUND ELEVATION (FF) - 5 1 3 '  
WATER L M L  (FF) 

EXCAVATION CONTRACTOR 

Eisco of NJ 

FOREMAN 

W. Dowd 

HORIZONTAL SCALE: 1 inch = 10 fl PROFILE DESCRlPTlON 
VIEW LOOKING: S f i d  

' ro LA s'J Focc 

M a s k  - p l o r h L  ga/Saqc bags 

b* 1 9 7 3  
- 3 Clem eolCh- hw.1 gmy 

c f SC)lVO; SIUCL s i l ~ )  tNLL ;I".. - 4 g raucl ,' trnk c.hble-( 

- 5 

- 6 

- 7 

- 8 

o ao 
I 3P 50 

I 
7 0  

I 
d'o 

I I 

DATE COMPLETED 

October 28,2003 
COMPLETION DEPTH (FT) 

G.0' 
INSPECTOR 

D. Stettner 

EXCAVATION EQUIPMENT 

CAT 426C 4x4 Turbo ExtendaHoe 
EXCAVATION LOCATION 

~ # ' I I  

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE. L x W (FF) 

DIMENSIONS. AND PROFILE ORIENTATION) 

6 4 6 ' 4  NORTH 

WEATHER 

Mostly Clear, FO 

.a- -.a. - 

Sample 

Number 

Nosamples 
collected 

PlDl 

Depth FID 

- 0 

- 1 5  

- 2 

- 3 

- - 4 5 

- 6 

- 7 

- 8 

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 

@- 
( L ~  



URS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT -'rP-'I SHEET 1 OF 1 

i:\projects\l e0414 1 (ameniarifs)\test-pits\tp-log-rI .XIS Page 1 of I 3:28 PM 10/29/2003 

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE. L x W (FT) 
DIMENSIONS. AND PROFILE ORIENTATION) 

t-- 3 C l - 4  NORTH 

&?I 1. 
L 

- >  ."", *-. . 

SITE NAME Amenia Town Land Fi 1, 

LOCATION Amenia, New York 

1 
October 28,2003 

GROUND ELEVATION (FT) - 511 ' 
WATER LEVEL (FT) 

EXCAVATION CONTRACTOR 

Eisco o f  NJ 

I t  
'a 

l-" PlDl Sample 

HORIZONTAL SCALE: 1 inch = 5 ft PROFILE DESCRlPTlON Depth FID Number 
VIEW LOOKING: SAI& (ft) ( P P ~ )  

- 0 
pctk- collecled 

- 1 - 1 g c ~ q d  

- 2 

-> - 3 

- 4 

I - 5 

- 6 

- 7 - 7 

- 8 - 8 

C 1 ew+h - n o  eo id tn~b of W@S* dlfposr' 

October 28. 2003 
COMPLETION DEPTH (FT) 

G.0 ' 
INSPECTOR 

D. Stettner 

FOREMAN 

W. Dowd 

browl. g c.f SBND, trace r1.l~; 

t r o a  ; n ~ c b  cobbles. 

o 5 10 a o 3: 
3 5  

I I I I I 

WEATHER 

~ o s t ~ y  Clear, 65 FO 

EXCAVATION EQUIPMENT 

CAT 426C 4x4 Turbo ExtendaHoe 
EXCAVATION LOCATION 

A J n r t h r ~ r  I bnundm b F l ~  il nd i~unt  &cow h o l ; n d  

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 



URS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT T P- 8 SHEET I OF I 

Page 1 of 1 3:28 PM 10/29/2003 

DATE COMPLETED 

October 28, 2003 
COMPLETION DEPTH (FT) 

3,0' 
INSPECTOR 

D. Stettner 

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE, L x W (FT) 
DIMENSIONS, AND PROFILE ORIENTATION) 

NORTH 

DATESTARTED 

O c t o b e r  28, 2003 
GROUND ELEVATION (FT) 

r- g o y '  
WATER LEVEL (FT) 

nlh 

SITE NAME Amenia Town Land Fill, 

LOCATION Amenia, New York 

4 

HORIZONTAL SCALE: 1 Inch = & ft PROFILE DESCRlPTlON 
VIEWLOOKING: wor-4-h 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 

o 5- 10 IS a as 
I 

30 
I I I I I I 

4 b  
I 

EXCAVATION LOCATION 

hlo+ thcost C o f n r r  o f  sife 

EXCAVATION CONTRACTOR 

Eisco of NJ 

WEATHER 

Mostly Clear, FO 

FOREMAN 

W. Dowd 

- ' ' 
6 I- 

1 

EXCAVATION EQUIPMENT 

CAT 4 2 6 ~  4x4 ~ u r b o  ExtendaHoe 
, - 

Depth 
(ft) 

- O 

- 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 

PID, 
FID 

( P P ~ )  

&k- 
Qfm 

Sample 
Number 

Nosamples 
collected 





URS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT P- 9 SHEET 1 OF 1 

Page 1 of 1 

SITE NAME Amenia Town Land Fill, 

LOCATION Amenia. New York 

OATE STARTED 

October 28, 2003 
GROUND ELEVATION (FT) - rob 
WATER LEVEL (FT) 

-- 3,5' 

EXCAVATION CONTRACTOR 

Eisco of NJ 

FOREMAN 

W. Dowd 

PROFILE DESCRIPTION HORIZONTAL SCALE: 1 inch = 5 ft 

WEATHER 

~ o s t ~ y  Clear, ~ F O  

DATE COMPLETED 

October 28, 2003 
COMPLETION DEPTH (FT) 

4.0 
INSPECTOR 

D. Stettner 

EXCAVATION EQUIPMENT 

CAT 426C 4x4 Turbo E x t e n d a H o e  

EXCAVATION LOCATION 

I ~ . ~ + ~ ~ J P s I  LPG h n k  

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE, L x W (FT) 

DIMENSIONS. AND PROFILE ORIENTATION) 

VIEW LOOKING: w a s +  

n 
I 0 

- 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 

x Berm appQored io be- raot+(uc+c* O( 

24. 7 NO samples 
collected 

\ 
- 2 \ ' - h 3 j h v  r ~ l k / c / f i ~  o n t b b  

'' 

1 
- 3 \ 

p c n h e ~  W.+W p m ~ ~ r - +  1 0  4,an aF 
eficLvCch3q Prodwc/ hl'br h s , ~ J c ~ +  p h b a  1 * l ; k ~  

I ]  
- 4  /r' odd r 1 ondrbkfy bu~.kfi'll d v c  h deu&-tA ED 
- 5 tcodinls 

- 6 W b r t r  ,.ncludi'ny fi~kl soda + be&( c r u ) ~  

- 7 a s ~ r t d  C ~ A ,  mchl poss,b/c rGo,l,, f&; ,  

- 8 

o 5 10 ao a r  35' 
I I I I 

4 0  
I I I 



URS Corporation 
Amenia Town Landfill 

LOG OF TEST PIT 7-P- lo  SHEET 1 OF 1 

Page 1 of 1 

PROJECT NUMBER 

19683595.00008 
PLAN (SKETCH WITH SHAPE. L X W (FT) 

DIMENSIONS, AND PROFILE ORIENTATION) 

+ 3c1 + NORTH 

b 

DATE COMPLETED 

October 28,2003 
COMPLETION DEPTH (FT) 

s,f 
INSPECTOR 

D. Stettner 

DATE STARTED 

October 28,2003 
GROUND ELEVATION (FT) - 503 ' 
WATER LEVEL (FT) 

SITE NAME Amenia TOW Land Fill, 
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BE- m m rn m m 

TABLE B-1 
AMENLA TOWN LANDFILL FEASIBILITY STUDY 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Statute or Regulation Citation Description Applicability Comment 

- 
New York Water Quality 6 NYCRR Part 703 NYSDEC provides standards of Applicable A study of regional water use indicates that there is currently no 
Standards quality and purity for surface withdrawal of groundwater for public supply within one-quarter 

water and groundwater and mile radius of the site (NYSDOH, May 1999). However, New 
effluent guidelines. York State classifies all groundwater of the State as a source of 

drinking water; therefore, NYSDEC's water quality standards are 
applicable. 

NYSDEC Technical and HWR-94-4046 NYSDEC provides the Relevant and This guidance was considered in the development of remedial 
Administrative Guidance TAGM 4046, recommended soil remediation Appropriate alternatives for the site. 
Memorandum: Determination of January 1994 objectives for hazardous waste 
Soil Remediation Objectives and sites. 
Cleanup Levels 

NYSDEC Technical Guidance July 1994, revised NYSDEC provides screening Relevant and This guidance was considered in defining the extent of impacted 
for Screening Contaminated January 1999 criteria for sediment evaluations Appropriate sediment at the site. 
Sediments 

New York State Regulations for 6 NYCRR Part 370 Establishes regulatory Potentially These regulations would only be applicable if hazardous 
the Identification and -374,376 requirements for the Applicable remediation wastes are identified and actively managed during 
Management of Hazardous identification and handling of remediation activities at this site. 
Waste hazardous remediation wastes 

that are actively managed. 

FEDERAL: Chemical-Specific 
None Identified 
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TABLE B-1 
AMENIA TOWN LANDFILL FEASIBILITY STUDY 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Statute or Regulation Citation Description Applicability Comment 

STATE: Location-Specific 
NYS Freshwater Wetlands Act NYS ECL Article Establishes a state permit Applicable Amenia wetlands are larger than 12.4 acres. Remediation will 

24,6 NYCRR Part procedure for activities impacting involve this statute because remedial work in wetlands is required. 
662 and 663 wetlands greater than 12.4 acres. 

Use and Protection of Waters 6 NYCRR Part 608 Defines activities disturbing Potentially Applicable to the extent that West pond is considered navigable 
navigable waters of the state Applicable waters of the state. 
which require a pennit. 

FEDERAL: Location-Specific 
None Identified 
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TABLE B-1 
AMENIA TOWN LANDFILL FEASIBILITY STUDY 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Statute or Regulation Citation Description Applicability Comment 

State - Action-Specific 
Inactive Hazardous Waste 6 NYCRR Part 375 Establishes regulations for NYS Applicable Applicable for the Amenia Town Landfill, including permitting 
Disposal Sites Inactive Hazardous Waste requirements, public participation, and remedy selection. 

Disposal Sites program. 

Solid Waste Management 6 NYCRR Part 360 Establishes that certain solid Relevant and These regulations are not applicable because the landfill at the site 
Facilities waste landfills will be capped, Appropriate was closed before the effective date of the closure requirements 

monitored, closed and maintained set forth in the regulations. However, they are relevant and 
accordance with the requirements appropriate because they address landfills similar to that involved 
set forth therein. here, such that their use to address closure, groundwater 

monitoring and post-closure requirements for the landfill may be 
well-suited to this site. 

NY SDEC Technical and HWR-90-4030, NYSDEC provides guidance to Relevant and This guidance is considered during the FS remedy selection 
Adrmnistrative Guidance TAGM 4030, May model the FS remedy selection Appropriate process. 
Memorandum: Selection of 1, 1990 process after CERCLA 
Remedial Actions at Inactive 
Hazardous Waste Sites 

NYSDEC Technical and TAGM 403 1, Provides guidance for particulate Relevant and This guidance will be used to develop a community air monitoring 
Administrative Guidance October 1989 air monitoring during remedial Appropriate program during construction. 
Memorandum: Fugitive Dust activities 
Suppression and Particulate 
Monitoring Program at Inactive 
Hazardous Waste Sites 

NYSDEC Technical and HWR-92-4044, NYSDEC describes source Relevant and This guidance is considered in the development of remedial 
Administrative Guidance TAGM 4044, March control measures for accelerated Appropriate alternative for the site. 
Memorandum: Accelerated 1992 development of remedial options 
Remedial Actions at Class 2, for Class 2 landfills 
Non-RCRA Regulated Landfills 
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TABLE B-1 
AMENIA TOWN LANDFILL FEASIBILITY STUDY 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Statute or Regulation Citation Description Applicability Comment 

Federal - Action-Specific 
Occupational Safety and Health 29 CFR Chapter Regulates worker health and Applicable OSHA requirements apply to all site work activities. 
Administration regulations XVII safety including medical 

surveillance and training 
requirements, job hazard 
analyses, personal protective 
equipment, record keeping and 
reporting. 

Toxic Substance Control Act I5 USC $5 2601- Regulates manufacturing, Potentially These regulations would only be applicable if remediation wastes 
(TSCA) 2692 storage, transportation and Applicable regulated under TSCA are actively managed during remediation. 

disposal of toxic chemicals, such 
as PCBs, asbestos and lead. 

Hazardous Materials 49 CFR Parts 101, This Act provides for the safe Potentially These regulations would only be applicable if hazardous materials 
Transportation Uniform Safety 106, 107, and 171- transport of hazardous materials. Applicable are transported off the site. 
Act 180 The Secretary of Transportation 

also has the authority to 
designate materials as hazardous 
when they pose unreasonable 
risks to health, safety, or 
property. 
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TABLE B-1 
AMENIA TOWN LANDFILL FEASIBILITY STUDY 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Statute or Regulation Citation Description Applicability Comment 

State - Guidance to Be Considered 
NYSDEC Division of Air Air Guide-1, 1991 NYSDEC evaluates the impact of To be considered Ths  guidance is considered because the site may be a source of 
Resources: Guidelines for the Edition; Revised as air emissions resulting from the potential air emissions (landfill gas) 
Control of Toxic Ambient Air DAR- 1, AGCISGC selected remedy and assists in 
Contaminants Tables, December evaluating the need for air- 

22, 2003 emissions control equipment. 

NYSDEC Techmcal and TOGS 1.1.1, revised NYSDEC Division of Water To be considered NYSDEC guidance values were considered for certain 
Operations Guidance Series: June 1998 provides a compilation of both constituents without NYSDEC standards (e.g., magnesium in 
Ambient Water Quality promulgated water standards groundwater) to evaluate groundwater and surface water quality at 
Standards and Guidance Values from 6 NYCRR 703 and the site. 
and Groundwater Effluent guidance values 
Limitations 

Freshwater Wetlands October 1993 NYSDEC Bureau of Habitat To be considered This guidance will be considered if wetlands mitigation is 
Regulations - Guidelines on provides guidance for the required. 
Compensatory Mitigation mitigation of impacted wetlands 

New York State Petroleum- STARS Memo #1 NYSDEC provides direction for To be considered This guidance is to be considered if soils contaminated with 
Contaminated Soil Guidance August 1992 the management of petroleum- petroleum products are excavated and disposed off site. 
Policy contaminated soil 
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TABLE B-1 
AMENIA TOWN LANDFILL FEASIBILITY STUDY 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Statute or Regulation Citation Description Applicability Comment 

Federal - Guidance to Be Considered 
US EPA Presumptive Remedy OSWERNo.: Provides guidance for capping To be considered This guidance is considered because capping is a feasible remedial 
for CERCLA Municipal Landfill 93555.0-49, EPA landfills alternative. 
Site No.: 540-F-93-035 

Sediment Quality Criteria NOAA, 1990 The potential for biological To be considered This Federal sediment quality guidance is incorporated in 
effects of sediment - sorbed NYSDEC sediment guidance and was used to evaluate sediment 
contaminants tested in the data. 
national status and trends 
program. NOAA technical 
memorandum NOSOMA 52. 

Use of Monitored Natural OSWER Directive Provides guidance for To be considered This guidance is considered for the long term monitoring of 
Attenuation at Superfund, No.: 9200.4-17P, implementing a Monitored groundwater. 
RCRA Corrective Action, and April 2 1, 1999 Natural Attenuation remedy. 
Underground Storage tank Sites 

Conducting RVFSs for EPAJ540P-9 11001 Recommends Rl/FS practices to To be considered This guidance is considered for the development of remedial 
CERCLA Municipal Landfill streamline wocess for CERCLA alternatives. 
Sites municipal iandfills 

Conducting RVFSs Under EPAJ540lG-891004 Recommends FURS practices for To be considered This guidance is considered for the development of remedial 
CERCLA Superfund sites alternatives 

Design Operation and Closure EPAJ60016-851006 Provides guidance for Subtitle D To be considered This guidance is considered for the development of the landfill 
of Municipal Solid Waste municipal solid waste landfill cap design. 

- Landfills design and closure 

Design and Construction of EPAJ60012-791165 Provides guidance for solid waste To be considered This guidance is considered for the development of the landfill 
Covers for Solid Waste landfill final cover design cap design. 
Landfills 
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