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EXECUTIVE SUMMARY

In voluntary response to a directive by the United States Environmental Protection Agency
(USEPA) dated February 18, 1994, requiring that the Bennington Muntetpal-Landfill Superfund
Site Settling Parties (Settling Parties) undertake efforts 10 expedite response actions at the
Bennington Musietpal-Landfill Superfund Site (Site) within the USEPA Superfund Accelerated
Cleanup Model (SACM) program, the Settling Parties have prepared an Engineering
Evaluation/Cost Analysis (EE/CA) for this Site. An EE/CA 1s 1ntended to evaluate source control
measures consistent with the document titled "Guidance On Conducting Non-Time Critical
Removal Actions" (EPA/540-R-93-057, August 1993) (NTCRA) under the Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA), and address response
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for CERCLA municipal landfill sites, that is, the containment of landfill contents and collection

%At this point in the project, USEPA presumes the remedy

and/or treatment of landfill gases and leachate (if present) might apply to the Site. If appropnate,
other source control measures related to the containment remedy are also evaluated. These

additional source control measures can include control of surface and ground water 10 prevent

s A
B

future saturation of the landfill contents. The presumptive remedy doés not address the cleanu

W L L e e s o AN S . X A sy y Lae
otkontaminated ground/water,/if present/beyond the facility boundaries:
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The remedtal-response technologies related to non-time-cnitical removal acuons at landfills

evaluated in this EE/CA are as follows:

capping of the landfill;

landfill gas management;

leachate collection and treatment;

upgradient shallow groundwater control measures; and,

soil§/sedimentSFEEB6H & P asures-remediation(at potentially impacted locations).
These response action objectives are intended to minimize future potential impacts from the
landfill Site to the environment, and to prevent future exposure to the public health from the

landfill where that potential exists.

USEPA Ha<s(4fd%ontends that the Site may present future potential impacts to health and the
N4y sl Y p P p

environment. More specifically, USEPA has indicated that the landfill represents a potential for

impact to the environment due to the discharge of landfill leachate and landfill gas to the

environment~afdZpotential; déffal expGsure to  the landfill contents through ‘direct/£8ntact.
USEPA considers the potential future environmental threat from the landfill to include the
discharge of volatle organic compounds (VOCs) to groundwater and the air and the discharge

of Polychlorinated Biphenyls (PCBs) to soils and possibly groundwater.

The response actions evaluated in this EE/CA are designed to minimize, to the extent practicable,
the migration of potentially contaminated sediments, soils and water downgradient of the landfill.
The following response action objectives evaluated in the EE CA are designed to address the

potential threats outlined by USEPA:

(BENN000065TROGE A ES-2
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Landfill (Source Area) Response Action_Objecuves

. Prevent, to the extent practicable, direct contact with and ingestion of soil/debris

within the landfill and beneath the landfill;

. Prevent, to the extent practicable, the potential for water to infiltrate through the

PG

landfill debris mass in%fdér 1o ard reduce the resultant leachate generation;

Gl os

. Control, to the extent practicable, surface water runoff in-order+fo minimize
erosion;
. Control landfill gas so that methane gas does not present a fire or explosion

hazard. Prevent, to the extent practicable, the inhalation of landfill gas containing
hazardous substances, pollutants or contaminants to the extent necessary to meet

state and federal standards;

. Prevent, to the extent practicable, the saturation of the landfill debris mass from

upgradient groundwater; and,

. Prevent, to the extent practicable, the migration of contaminated groundwater and

leachate beyond the boundary of compliance.

Drainage Pond and Culvert Area Response Acuon Objecuves

. Prevent, to the extent practicable, the migranon of contaminants from the soils and

sediments in the Drainage Pond and culvert area to the groundwater:

(V)

(BENN\007657 ROULA) ES-
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. Prevent, to the extent practicable. direct contact with and ingestion of soil and

sediments in the Drainage Pond and culvert area: and,

. Prevent. to the extent practicable, ecological impacts from contaminants in the

Drainage Pond and culvert area.

This EE/CA will present removal action technology alternauves designed to meet the response
action objectives 1dentified above. The EE/CA will evaluate potential alternative removal action
technologies in regard to effectiveness, implementability and cost. Where applicable, some
removal action technologies have only been preliminaniyv evaluated based upon the expectation

of incorporating additional engineering information gatherzd as part of the proposed Phase 1B RI.

(BENN 0000657 RO01 A, ES-4
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1.0 INTRODUCTION

This Engineering Evaluation/Cost Analysis (EE/CA) has been prepared by McLaren/Hart
Environmental Engineering Corporation (McLaren/Hart) on behalf of the Bennington Munieipal
Landfill Superfund Site Settling Parties (Settling Parties) pursuant to Paragraph 17 of the
Remedial Investigation/Feasibility Study (RI/FS) Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) - Administrative Order by Consent (Docket number
[-91-1093) (Order), or as subsequently modified and approved by United States Environmental
Protection Agency (USEPA). This document presents engineering evaluations and cost analyses
of response action technology alternatives related to the minimization of future potential impacts

from the landfill to human health and the environment.

This EE/CA evaluates removal action technologies for a Non-Time-Critical Removal Action
(NTCRA) and is intended to address contamination at the Bennington Munieipal—Landfill
Superfund Site (Site). The USEPA considers the undertaking of a removal action for this Site

as appropriate within the guidance of NTCRAs and 1s consistent with the National Contingency

Plan (NCP). For the Site, USEPA anticipates that based upon-the presumptive remedy/fgr

T A andille the NTCRA sholld fidf/involve will-net-resultin the removal and treatment

NI e

) A _ B .
of e anaril Fontents off-site but rather should »H involve the containment and
o R

g S T I IR e T e i R i
e ¢ remedies are prefefredtechnologies for Commen

treatment of contaminants on-site. P

CAIEEOTIEY Bt SHHEST based on historic:

ot

PN IR A
engineering evaltfation of per

i i

presumpny

ey < ;////////// 7.
72,

inY&tigation/and/ speed”up  selection of /leanup actions (OSWER Directive 9355.0748ES];

.

R e A T o7
e /xemedi Janitiative is tosuse. the program

USEPA's letter regarding response action objectives for the removal action i1s attached as

Appendix A. This letter summarizes the response action objectives for the NTCRA for the Site.

BENNWOO0065T ROUIA ) I-1
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This EE/CA presents site characterization information in Section 2.0 which includes site history,

Y

previous résponse remedial actions undertaken at the Site. a description of the source, nature and
extent of contamination and description of previous analytical daia obtained for the Site; Section
3.0 presents response action objectives and regulatory requirements including statutory limits of
removal action, respense-action-objectives; a tentative schedule tor any removal actions, and a
description of potentially Applicable or Relevant and Appropnate Requirements (ARARs);
Section 4.0 contains an identification of removal action technologies and selection of potential
removal action alternatives; Section 5.0 contains an analysis of removal acuon alternatives for

effectiveness, implementability and cost; and Section 6.0 presents a comparative analysis of

removal action alternatives.

(BENNWOQOOS5T RUGI A |-

2



ENGINEERING EVALUATION / COST ANALYSIS DRAFT
BENNINGTON LANDFILL SITE REV 1 JUNE 25 1994

2.0 SITE CHARACTERIZATION
2.1 SITE HISTORY

Prior to its use as a refuse disposal site, the Site was an active sand and gravel pit. The Site
began operations as a municipal landfill in June 1969, receiving residential, commercial and
industrial wastes. The Town of Bennington (Town) leased the property for use as a landfill unul
1985, at which time the Town purchased the Site from Mr. Alden Harbour. Throughout the
operational period of 1969 to 1987 municipal, commercial and industrial wastes, including B#if
A8U14111éd%0 scrap capacitors containing polychlorinated biphenyls (PCBs). paint thinner, waste

‘."/,_’///////‘////’(’A’.:i////%//‘/, "/.:7//.’/,:'7'///////////,// -

inks, gprastezoils’ paint wastes, glues, and solvents were disposed of in the landfill. From 1969
until 1975 liquid industrial wastes from Bennington area industries were disposed of in an
excavated area within the landfill approximately 70 feet long, 35 feet wide and 2 to 4 feet deep.
This area has been previously referred to as the "buried lagoon” although 1t 1s not considered a
lagoon in a regulatory context. The disposal of liquids into this area ceased in mid-1975. This
excavated area was not utilized after 1975 and, after attempts to solidify 1ts contents failed, was
filled in with landfill material. Photogrammetric mapping conducted during the Phase 1A
Remedial Investigation (RI) indicates that approximately 3 to 20 feet of municipal refuse was

subsequently placed over this area. For the purposes of historical consistency only, this

backfilled area will be referred to in this document as the "buried lagoon"”.

A buried drainage system constructed by the Town in 1976 was designed to divert surface water
and shallow groundwater away from the landfill This drainage svstem discharges into a

Drainage Pond on the eastern side of the Site.

A surface water diversion channel was constructed by the Town in 1976 1o drain surface water
runoff from the western portion of the fandfill. Water in this divarsion channs! flows south along

the west side of the landfill, eventually draining into a woodad. locally swampy area south of the

(BENN\0000EST ROUTA) 2-1
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landfill. A direct connection has not been observed between the diversion channel and any
continuous surface water drainage features at the Site. Surface drainage from the area south of
the landfill has been observed to flow through the culvert under the Site access road and toward
the area where well B-1 is located. USEPA has also observed sheet flow across this location

toward the wetlands east of well B-1. This wetland forms the headwaters of Hewitt Brook.

A formal closure of the landfill pufsuant“to:sfate-solid waste Tegulations was conducted in
accordance with design specifications in the Vermont Agency of Natural Resources (VTANR)
approved Bennington Landfill Closure Plan dated March 25, 1989 prepared by Dufresne-Henry,
Inc. for the Town. Actual closure of the landfill commenced on September 1, 1989 and was
completed October 16, 1990. The Town received approval of the closure of the landfill on
October 16, 1990 by the VTANR in accordance with Vermont Solid Waste Management

Regulations and the requirements of the Vermont Solid Waste Division.
2.1.1 Site Description and Background

The Bennington Landfill occupies approximately 15 acres of the a 28 acre parcel of land. The
Site 1s located on the north side of Houghton Lane, approximately three miles north of the center
of the Town in southwestern Vermont (See Figure I of Appendix D). At its maximum height,
fately between-30-and SO feet (See Figure IV-of ADBERAINAY}.
The landfill is covered/&6%ed with a low-permeabitie VTANR approved soil cover AWhichHas
ceverand thick grassy vegetation.

B

the landfill thickness is appro;

Ofitent/oOperations taking place at the Site include the temporary staging of brush and white
goods, and the transfer and recycling of municipal solid waste. Abutting West—ef the Site,
dewatered municipal sewage sludge is temporarily storesd This temporary stockpile area was

built according to State regulauons including creation or tour foot U-shaped berms of existing

(BENN'0000657 ROO A 2-2
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natural soils surrounding each stockpile. Tarps are currently placed over the sludge to prevent

rainwater infiltration.

The Site 1s bounded to the north by an inactive sand and gravel pit, 1o the west by Vermont
Route 7, to the east by a wetland area and Hewitt Brook. and by low density residential housing

to the south of Houghton Lane.

Three surface water bodies flow within one mile of the landfill: Furnace Brook, Stratton Brook,
and Hewitt Brook. Furnace Brook and Stratton Brook are located one mile east of the landfill

and Hewitt Brook is located 1.4 mile east of the landnill.

Hewitt Brook flows south/southwest and enters the Wallomsac River 2.5 miles from the landfill.

The surface water flow direction is predominantly east to southeast. There are no known surface

water usage intakes within 3 miles downstream from the landfill (USEPA, 1987). InZ199Y.

P
¥ % e i O e 2 B 2 o X iRy A AT S - 5 -~y LRI YA
S SapIcala el Along Willow Brook which may intake surface water. No contamination

s

YRR q T A sample nor subsequent sampling by USEPA in 1992.
The nearest residential area to the landfill is locatad approximately 875 feet south along

Houghton Lane. The population within a 2-miie radius of the Site 1s 1,974 people
(USEPA, 1987).

2.1.2 Previous Investigations
Several environmentally related investigations have craviousiy taken place art the Site.

In August 1974, the Town conducted a studv of the !zachate at the landfill. unhzing
Environmental Associates of Burlington, Vermont The \ermont Agency of Environmental

Conservation (VTAEC) also conducted a studx cr :he [andfill leachate as part of a research

YBENNAO0U657 ROO1 A 2.3
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project in September 1974. A second evaluation by Environmental Associates was conducted

in July 1975.

In the winter of 1976, the USEPA National Enforcement Invesugation Center analyzed samples
of leachate and soil from the area of the buried lagoon. These sampling results indicate that
PCBs were detected in both the solid and liquid phase. The actual sampling locations, however,

are not in the information database of the project.

In August 1986, VTAEC's Waste Management Division, Department of Water Resources and
Environmental Engineering, conducted a Site Inspection (SI) of the landfill. in response to a
Preliminary Site Assessment (PSA) completed by the VTAEC in January 1986. Groundwater
samples were collected from private and on-site wells, in addition to on-site surface water and
sediment samples. This data is presented in Appendix A of the Phase | A Remedial Investigation
Work Plan (RIWP). Benzene, ethylbenzene, toluene, xvlene, naphthalene, di-n-butyl phthalate,
ethyl phthalate, 2-methylnaphthalene, p-chloro-m-cresol, 4-methylphenol, and PCBs were detected
in samples collected from the outflow of the landfill underdrain (culvert). Nickel, lead, and
arsenic were also detected in the underdrain water samples and in sediment samples in this area.
No VOCs were detected at the three surface water sampling locations, and semivolatiles and

metals detected were not considered attributable to thz landfill.

The VTAEC prepared a report entitled, “Benningion Landfill. Houghton Lane, Bennington
Vermont, 05201, USEPA ID #: VTD 981064223 Potennial Hazardous Waste Site, SI, February,
1987" which recommended that a Remedial Investiganon ‘Feasibility Study (RI'FS) be conducted

at the Site.

On July 1, 1987 the Town ceased the disposal of solid wast2 in the landfill and began operation
of a transfer station under contract with VICON Recoveny Svstem  The Town received final

closure approval of the landfill from the VTANR on October 16, 1990 1n accordance with

(BENN 0000657 P00% A 2-4
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Vermont Solid Waste Management Regulations and the requiraments of the Vermont Solid Waste

Division.

The Town installed five groundwater monitoring wells (one of which cannot be located) at the
landfill and as part of State closure requirements for the Site. performs semi-annual monitoring
of groundwater in the wells, and surface water in the Drainage Pond and Hewitt Brook. Surface
water samples designated "SS-HL" are collected from Hewitt Brook at the intersection with
Houghton Lane, whereas samples identified as "swamp" are taken from surface water in the
wetland area located east-southeast of the landfill. Samples are collected by the Town in the
spﬁng and fall of each year from the monitoring wells, Drainage Pond and Hewitt Brook and are
analyzed for the following parameters: pERh; conductivity, Total Organic Carbon (TOC), Total
Organic Halogens (TOX), nitrate, Total Dissolved Solids (TDS), temperature, Chemical Oxygen
Demand (COD), chlonde, sodium, sulfate and heavy metals. In addition, two monttoring wells
have been installed to monitor groundwater quality at the temporary sludge stockpiling area (for
municipal waste water treatment sludge) which is on a property owned by the Town adjacent to

and west of the Site. These wells are monitored for the same parameters as the other four wells.

\,42:10.S.C..§9605(8)(b), the.Site Was propdsed £05

es?ListANPL) published by the Administrator of EPAZ

P, / // /////’I///////////// // 1// ,/ >, 7 //,‘/ 22D
S S ection S5 (85670
LR R A T 7

BESe ol Naton /
PR e e 2574988 (53’ Féd?Reg. 23,978). The Site was finally listed’on {HENEY,
S AT/ 3171989 (NPL final“rule update #5, 54 Fed. Reg. 13,295).

In May 1989, USEPA personnel conducted an assessment of the Site, during which thev collected
soil and water samples. Analysis of those samples revealed many of the same contaminants at

similar concentrations as those detected by the VTAEC-SI.

In August and December 1990. Aquatec, Inc. on behalf of VTAEC pursuant 10 a landfill

assessment study, collected five groundwater monitoring wall samples and one domastic well
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(Boulger) sample. In addition. two surface water samples were coilected during the August
sampling event, and two leachate samples were collected during the December 1990 sampling
event. The August sampling results indicate detecuions of volaule organic and semivolatile
compounds in MW-1, MW-3 and in the landfili underdrain. The December results are consistent
with the August results, except that MW-1 was not analyzed. In addition, PCBs were included
in the December sampling analysis parameters, and were detected in MW-3 and in the landfill

underdrain. The analysis of the domestic well sample from the Boulger well did not detect any
VOCs.

Analysis of samples collected from domestic wells adjacent to the Site in 1976, 1986, and 1990
_ o/thie’Site have eff-sitecroundwater-has not been impacted
by the landfill. Additional sampling conducted by USEPA during the Phase 1A RI in 1993

indicate that doméstic-wells’adjacent

confirm these earlier findings. Results of all analyses for VOCs, semivolatile organic compounds
(SVOCs) and PCBs were non-detect. Metals concentrations in domestic well samples do not

reflect any impact from the landfill.

In June 1991, pursuant to the Order, the Respondents rerained McLaren/Hart to provide

engineering services required by the Order.
During a limited inspection of the Site in July 1991, USEPA fizld-screened exposed areas of the
landfill slopes with a photoionization detector (PID). In additon. himited sampling was

conducted.

Limited Field Investigation

A Limited Field Investigation (LFI) was conducted by McLaran Hartin December 1991 in order
to streamline the RI/FS scoping process. The LFI aidad in the dzvelopment or a conceptual Site

model and served to further define the scope of svork presenizz in me2 Phase 1A RIWP
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The objectives of the LFI were to

. increase the understanding of the Site in order to enhance the RI/FS scoping
effort; and,
. improve the focus of the RI/FS to reduce ume and cost.

During November and December of 1991, the tasks of the USEPA-approved LFI Work Plan for
the Site were implemented by McLaren/Hart and its subcontractors. LFI field acuvities included
geophysical surveys of the landfill perimeter and surrounding areas, field reconnaissance of
surficial geological features, assessment of the existing groundwater monitoring system, and field
screening. Field screening for VOCs and PCBs was conducted on-site using the McLaren/Hart
Mobile Laboratory. Screening was conducted on samples of surface water, sediment, leachate,

soil gas and the air phase in landfill gas vents and monitoring well headspace.

The results of the LFI were as follows:

. The landfill edge was delineated during the geophysical survey. In addition two

areas of anomalously high subsurface conductvity were idenufied south and east

of the landfill.

. The geological reconnaissance located one badrock outcrop in the northwest
portion of the Site (OC-1) and a large exposurz (OC-6) in the roadcut for Exit 2
of Vermont Route 7 North. Bedrock at both locations was determined to be of
the Cheshire Quartzite Formauon  Bedding was determined to dip at
approximately 20° toward the southeast The predominant fracture trend was

N30°E. with a near vertical dip.
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. Available information regarding the exisung monitoring network was obtained.
However, due to USEPA concerns regarding the unlity of the wells, the existing

network was not included in the proposed network for Phase 1A RI activities.

. Field screening detected PCBs at several of the surface water and sediment
sampling locations, and in the leachate collected from the landfill underdrain.
VOCs were detected in these media and in samples collected from landfill leachate
seeps. Organic Vapor Analyzer (OVA) screenings of landfill gas vents and
monitoring well headspace did not detect the presence of non-methane VOCs.
Subsequent Mobile Laboratory analysis of one vent sample indicated low non-
methane VOC concentranons. while analyvsis of one well headspace sample

indicated no detectable non-methane VOCs.

Phase 1A RI - Based upon the findings of the LFI, and in consideration of the requirements of
the Order and the Statement of Work, McLaren/Hart prepared and submitted to USEPA a Phase
1A RI/FS Work Plan for the Site, on February 3, 1992. After two revisions of the document to
address USEPA comments, the August 10, 1992 subminal was conditionally approved by
USEPA. Field activities commenced in September. 1993  The findings of each task are

described below.

Seismic Refraction Survey - A seismic refraction survey of the Site was conducted to determine

bedrock depths. The survey indicated relatively shallow bedrock in the northwest portion of the
Site (<25 feet). Bedrock depths at other a»reas on-site were much greater (up to 550 feet) and
beyond the resolution of the technique. Seismic determinations of the top of the glacial till are
in general agreement with depths at boring locations. The top of the saprohte unit could not be

distinguished from the overlying ull by the seismic survev

(BENN000065T RIG1 A1 2-8
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Seventeen sediment samples were collected from the area south ot landtill. arza east of Drainage
Pond, Hewitt Brook, Drainage Pond, northern gravel pit and at background locations. The results
confirmed previous Mobile Laboratory findings and provided data for the baseline risk
assessment. No TCL/TAL compounds were detected in significant suffierent concentrations or

extent% to-warrant-further-tavestigation

Eight samples of leachate and underlying soils were collected from landfill leachate seeps and
from the landfill underdrain. In addition, one sample location mminally proposed for sampling of
surface water and sediment (SWAT-10/SED-10) was sampled as leachate. based upon field
observations of soil staining and field parameters of the aquzous samplz  Analytical results
confirmed previous findings (i.e.: no PCBs and only low concentrations o7 VOCs in leachate
seeps, Aroclor 1242 and VOCs detected in underdrain leachate). TCL semuvolatiles and TAL
metals were detected in leachate samples only at low concentrations. For these samples the
Mobile Lab identified the detected PCB as Aroclor 1242, CLP analysis 1dentified the PCB
Compound at Aroclor 1248. Aroclor 1248 is 6% more chlorinated by weight than Aroclor 1242
(48% to 42%). Because of this slight difference in chlorinauon levels, the chromatographic
pattern of the two Aroclors is similar and therefore, it can be difficult to differentiate the two

species.

Thirteen surface water samples were collected from the area south of landfili. northern gravel pit,
area east of Drainage Pond, Hewitt Brook and from background areas TCL VOCs were detected
at or slightly above the CRQL in one sample (SWAT-14) in the northern gravel pit and in one
sample (SWAT-07) from Hewitt Brook. TCL semivolaules, pesticides and PCBs were not
detected at concentrations above the CRQL in any of the surface water samples TAL metal were

not detected in surface water samples at concentranons or axtant to warrant further investigation.

Thirty three groundwater samples were collected from S:i2 monstoring wells during two rounds

of sampling conducted during Phase 1A. Results from oot rounds ndicate that detectable

»
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concentrations of several TCL VOCs are present in shallow groundwater immediately
downgradient and adjacent to the landfill. Highest concentranons durning each round were
encountered in water table well B-6-1. Several TCL VOCs were detected in both rounds of

bedrock groundwater samples analysis at concentrations below a quantifiable level.

The two rounds of TCL semivolatile data indicate that quanufiable {evels of phthalates and
phenolic compounds, detected in the first sampling round in B-8, B-5-1, B-2-3 and B-7-3 were
not detected in the second round, with the exception of 4-methyl phenol. During the second
round, TCL semivolatiles (4-methyl phenol and hexachloroethane) were detected only in sample

B-6-1, at low parts per billion (ppb) concentrations.

Analytical results for the two rounds of groundwater sampies indicate that with the exception of
PCB Aroclor 1221 detected only in the first round of sampling in two downgradient wells (B-5-1
and B-5-2), no PCBs were detected. The results for pesucide analysis indicate tentatively
identified compounds at concentrations below quanufiable levels, however, Quality
Assurance/Quality Control (QA/QC) review of the data indicates the probabihity of false positive

results.

Of the TAL metal analyzed, only barium was detected at a quanufiable concentration above the
Maximum Contaminant Level (MCL). Barium was detected above the MCL in samples from
wells B-5-1 and B-5-2, both completed within the shallow water bearing unit. No quantifiable
concentrations of any other TAL metal was detected above an Applicable or Relevant and

Appropriate Requirement (ARAR) in the round water sampiing results.

Air Qualitv_Assessment - Collection and analysis of upwind and downwind air samples during

Phase 1A indicated that low concentrations of PCBs and bzanzene are prasent at the Site. A
preliminary assessment of the air quality indicates that the datacted concentranons of PCBs do

not present an unacceptable risk and that benzene concentrations are within V' ermont background

’
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concentrations (USEPA ~ 1988 Nonmethane Organic Compound Sampling Program, Final Réport;
Value 417 Urban 7Air; Toxics;: Sampling,Program, Burlington Vermont) and therefore not a
concern. A review of surface soil data indicates that no toxic metals are present at sufficient
concentrations to require additional air sampling for determination of impacts to air quality by

metals entrained in airborne particulates.

Geotechnical Assessment of Landfill Cap S6il Cover - An evaluation of the existing landfill eap
W848 was conducted which included both a visual inspection of the eap soi

.-

54

7coyst and

geotechnical sampling of eap caver soils. A total of 17 borings were drilled for classification of

LHEHLLLE . . . .
eap ¢aver soils, and geotechnical analysis were performed on seven soil samples. Results of the
visual inspection indicate that the eap soilicover is generally intact, however, several areas of
erosion/settling of eap soil’’¢over materials were noted. Borings and geotechnical sampling

A

indicate that cap §9if/cover thickness is locally less than 24 inches and that the permeability in

places is greater than 1 x 10™ cm/sec.

Ecological Assessment - A qualitative ecological assessment conducted during Phase 1A

concluded the following:

. The Site is surrounded by a complex vegetative community tvpical of

southwestern Vermont, and includes |3 1denufied wetlands.

. The vegetative community affords excellznt habitat for a variery of mammal, bird,

reptile, and amphibian species.

. No ecotoxicological impacts were observad in the rtarrestrial ecological

communities 1s the vicinity of the Site
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. Ecological analysis of the on-site aquatic ecosystems did not identify any
indications of 1impacts to those svstems from possible environmental

contamination.

. The macrobenthic invertebrates found in Ponds A, B, and C were typical of

nonpolluted waters.

. Substanual populations of amphibians, normally sensitive to environmental

contaminants, were observed in all three ponds.

The results of the qualitative ecological assessment indicate that the potenual for ecological
impacts from the release of hazardous substances from the Site is small. The area of ecological
concern is the Drainage Pond receiving effluent from the landfill, where PCB concentrations are

sufficient to potennally impact ecological receptors.

Hydrogeological Investigation - A hydrogeological investigauon was conducted during Phase 1A

which consisted of a boring program, well/piezometer/staff gage installation, hydraulic monitoring

and slug testing of monitoring wells. The findings of the investigation are as follows:

. A surficial, unconfined sand and gravel water-bearing unit is present across the

Site, perched on top of low-permeabilitny nll matenals.

. The water table within this umit pinchas out to the west and south and 1s oriented

in a bowl-like shape which mimics the top of the underiving nll deposits.

. Flow within the surficial water-bearing umit 1s honzontally from west to east at
velocities ranging from 4.03 x 10° feevdav to 1280 fzeudav, eventually

discharging into the headwaters of Hewitt Brook (See Figure 5 of Appendix D).

(BENNOOOO6STRO01 A, 2-13
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. A confined bedrock aquifer is pressnt immediately west, south and east of the
landfill, separated from the surficiai water-bearing unit by 100 to 530 feet of low
permeability till and weathered bedrock. Northeast of the landfill this low
permeability unit s absent and groundwater in the bedrock exists under

unconfined conditions.

. A potential west-to-east component of flow potential exists within the bedrock

aquifer, as well as a potential groundwater divide to the west of the landfill.

. Surface water in Pond B and the intermittent siream draining Pond B is a result

of groundwater discharge from the surficial water-bearing unit.

2.2 PREVIOUS REMEDIAL ACTIONS

Several actions have been taken by the Town 1o reduce the potential for the generation of
leachate. These include measures intended to divert surface water and groundwater away from
the landfill and the installation of a low—permeabihny VTANR-approved soil eap cove

minimize leachate generation by reducing infiltration of precipitation through the landfill.

£/10

2.2.1  Surface Water Diversion

In the spring of 1976, the Town constructed a shallow diversion channel along the western edge
of the landfill. Prior to installation of the diversion channel. surface water flowing from the west
had created wet conditions in some areas of the wastarn portion of the landfill. The surface water
diversion channel, installed 1n accordance with a requast of the VTAEC, was intended to diven
surface water away from the landfill. This diversion channz| runs south along the west side of

the landfill, eventually draining into a wooded. locaiiv swampy area south of the landfill. A
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direct connection has not been observed between the diversion channel and anv continuous

surface water drainage features at the Site.

2.2.2 Groundwater Diversion

The existing landfill underdrain system is the result of measures implemented by the Town to
minimize the potential for groundwater to come in contact with fandfill refuse The first segment
of the underdrain was constructed in the spring of 1976, contemporaneous with construction of
the surface water diversion channel. This segment of the underdrain was intended to drain a wet
area in the western portion of the landfill. A conversaton with the excavation contractor for the

project indicated the following regarding constructon of the first segment of the underdrain:
. The underdrain excavation ran approximately east-west through landfill materials.

. The western-most portion of the drain was onented shightly south of west, to

intercept the wet area described above.

. Six-inch diameter perforated drain pipe was placed approximately two feet below
the base of the fill and backfilled with gravei. followed by the native materials
excavated to create the trench. The average depth of the trench was approximately

12 feet below the top of fill material ar the hme of axcavation.

. Moist or saturated soil was encounterad at most locations of the trench, including

the western end of the trench.

. The trench did not extend into the area of the former buned lagoon. The
excavation contractor was not aware ot a lagoon on-site

BENN000065TRO01 A
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The northern extension of the underdrain system was constructed i1n natural soils in approximately
1979/1980 to collect shallow groundwater from an area east of the landfill. According 1o the
former landfill operator, the northern extension of the landfill underdrain was constructed in a 4
to S foot deep trench with corrugated, perforated pipe backfilled with stone. Landfill materials
were not encountered duning trenching. The northern extension of the landfill underdrain system

was subsequently covered as landfilling progressed eastward.

The former landfill operator also indicated that several stone-filled lateral drains were also
constructed. These laterals trended north-south and were connected to the eastern-most segment

of the underdrain system between the end of the underdrain culvert and the first standpipe.

According to a knowledgeable Town employee, the eastward extension of the underdrain was
constructed at the ume of the northern extension, diverting flow to the current locanon of the end

of the culvert, approximately 25 feet west of the Drainage Pond.

The approximate layout of the landfill underdrain system was presented in the Phase 1A Work
Plan. The eastern portion of the underdrain was field locatad by Town employees using a
metallic pipe locator. The western and northern portions ot the underdrains are drawn in dashed
lines to indicate that the locations are approximate and based on interviews with Town employees
familiar with the installation of the underdrain system. Standpipe locations, noted as "upright
drain pipes" on the Marshfield Engineering Project Lavout drawing dated December 20, 1982,
are standpipes associated with the underdrain system. The excavauon contractor and the former
landfill operator indicated that standpipes were installed in at least two locauons along the

western (first segment) and northern portions of the underdrain.
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2.2.3 Landfill Closure

A formal closure of the landfill was conducted in accordance to design specifications in the
approved Bennington Landfill Closure Plan, dated March 25, 1989, and prepared by Dufresne-
Henry, Inc. for the Town. Actual closure of the landfill commenced on September 1, 1989 and

was completed October 16, 1990. Design components included:

grading of the landfill to provide drainage and reduce infiltration;

......

. placement and ccmpaction of a two-foot thick VTANR:approved~soil cover to

achieve a permeability of § x 10 cm/sec or less:
. landfill gas control via installation of passive gas vents;

. seeding and mulching to prevent erosion of the VTANR-approved soificover and

to protect the effectiveness of the VTANR=dpproved-soil’cover material,

. post-closure water quality monitoring including both groundwater and surface

water; and,

post-closure maintenance through routine inspection by the Town.

The Town received approval of the closure from VTANR on October 16, 1990 were implémientag

0P 2 8 25 Ie LI A PIPIIES,

in accordance with Vermont Solid Waste Management Rzgulations and the requirements of the

ALYl Y

Vermont Solid Waste Division wére-satistied.

B
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23 SOURCE, NATURE AND EXTENT OF CONTAMINATION

2.3.1 Contaminant Sources/Potential Release Mechanisms

&)
(%)
o
—

Contaminant Sources

Contaminant sources at the Site include

1. The landfill, which includes the buried lagoon area and the underdrain system

within the landfill.
2. The Drainage Pond.

From 1969 until 1975, liquid industrial wastes from Bennington area industries were disposed
of in an excavated area within the landfill approximately 70 feet long, 35 feet wide and 2 to 4
feet deep. This area has been previously referred to as the "buried lagoon” although it 1s not
considered a lagoon in a regulatory context. This area served more as a point-of-entry for liquids
received from local industries. The disposal of liquids into this area ceased in mid-1975. This
excavated area was not utilized after 1975 and it was filled in with landfill matenal after attempts
to solidify its contents failed. This area was subsequently covered by municipal refuse.
Photogrammetric work conducted during Phase {A indicates that the refuse thickness ranges

between S and 20 feet directly overlying the lagoon.

Based on the current understanding regarding landfill operauons including disposal in the area
of the buried lagoon and the results of the LFI, it appears 10 b2 more appropnate to consider the
landfill itself, including the buried lagoon area and the underdrain system as a source area rather

than focusing on each individual area within the landfill
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The Drainage Pond located east of the landfill receives the erfluent tfrom the aforemenuoned drain

system. Water and soil samples collected from this area during the LFI and dunng Phase 1A

contained PCBs and VOCs.‘

Additional groundwater sampling will be conducted duning Phase 1B to determine whether the
Drainage Pond represents a separate source of downgradient detections observed at monitoring

well B-5 (which is distinct from potential upgradient sources within the landfill).

2312 Potential Release Mechanisms

Potential release mechanisms for the landfill include downward leaching to groundwater, leachate
seepage and runoff from the landfill surface and, leachate seepage and release to atmosphere
during dry periods. Contaminants reaching the water table would be transported away from the

source area in the direction of groundwater flow.

Potential release mechanisms for the Drainage Pond include leaching to groundwater, evaporation
to the atmosphere and wind transport of particulates from the Drainage Pond during dry periods.

Overland flow and/or groundwater discharge are potential release mechanisms to surface water.

2.3.2 Nature and Extent of Contamination
2321 Groundwater

As discussed in Section 2.1.2, the Phase 1A characterizauon of Site groundwarer quality
identified quantifiable detections of constituents of concern in two areas within the shallow sand
and gravel aquifer at the Site. Samples from monitoring wall B-6-1, in the western portion of

the site, contained several VOCs above MCLs  Sampizs rrom monutonng weiis B-3-1 and B-3-2.

/BENN\00006STRO01 A 2.16
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located in the eastern poruon of the site. downgradient of the Drainage Pond and the landfill,

contained concentrations of VOCs below MCLs and PCBs above MCLs.

Existing data suggests that these detections are localized. Further sampling during Phase 1B will
be conducted to confirm or modify this initial assessment. The effort will involve collection of
screening samples from the shallow sand and gravel aquifer downgradient of the landfill,

upgradient and downgradient to the Drainage Pond and from the existing piezometers in the

Hewitt Brook Area.

2.3.3 Surface Water

The LFI and Phase | A charactenization indicate that no significant affects to surface water have
occurred. Above background concentration of TCL/TAL analytes were restricted to isolated
occurrences. No exceedances of Clean Water Act Water Quality Criteria for chronic §74% 1%

exposures were encountered at concentrations or distributions sufficient to warrant concemn.

While it is anticipated that this ininal characterization will be confirmed. USEPA has requested
further evaluation of surface water quality and drainage patterns, to be conducted during Phase
1B. The work will include further evaluation of drainage features and sampling at subsequently

determined location(s) agreed upon by USEPA.
2.3.4 Soils/Sediment

Based upon LFI and Phase 1A results, affected soils/sediments are restricted to the Area South

of Landfill and the Drainage Pond Area.
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2341 Area South of Landfill

PCBs in the Area South of Landfill have been detected in the surficial soil/sediment east and

west of the culvert passing beneath the Transfer Station access road (1.77 ppm and 1.94 ppm,

respectively).

USEPA has requested that additional surface and subsurface soil/sediment samples be collected
in the Area South of Landfill to confirm the surficial delineation and to provide data for the (12"

to 24") subsurface soil interval. This sampling will be conducted during Phase IB.

2342 Drainage Pond Area

As indicated in Section 2.1.2, sampling during the LFI and Phase 1 A idenufied PCBs in surface
soil/sediment samples collected in the vicinity of the landfill underdrain culvert. as well as within
and east of the Drainage Pond. In addition, LFI sampling indicated the presence of PCBs in
saturated subsurface soils immediately east of the Drainage Pond. Further sampling will be
conducted during Phase 1B to assess the distribution of PCB concentrations surrounding and

below the Drainage Pond.
2.3.5 Ambient Air

The collection and analysis of upwind and downwind air samples has generated data that
indicates that low level concentration of PCBs and benzzne arz present in the air at the Site. As
described in Appendix C of the Initial Site Characternizanon Report (ISCR), a preliminary
assessment of the air quality indicates that the presence ot PCBs in atr at the Site do not present
and unacceptable risk and that the benzene concentrat:ons detected are within Vermont

background levels and therefore not a concern.
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A review of the surface soil data indicates that no toxic merals are present at a sufficient
concentration to require the sampling and analvsis of additional air samples for the determination

of whether or not the Site air quality has been adversely impacted by metals entrained in airborne

particulates.

No additional data requirements are identified for the Phase B RI.

2.3.6 Leachate

During LFI and Phase 1 A, leachate was sampled from thrze intermittently flowing seeps and from
the landfill underdrain. Analysis of the seep samples indicated only low concentrations of VOCs
and no detected PCBs. Quantified detecttons of PCBs and VOCs were detected in underdrain
leachate samples. TCL semivolatiles and TAL metals were detected in the underdrain leachate

samples only at low concentrations.

24  ANALYTICAL DATA

Analytical results for sampling at the Site prior to CERCLA acuwvities have been provided to
USEPA as Appendix A of RI/FS Work Plan, Revised August 10. 1992, Appendix G of the same
document summarizes results of PCB and VOC screening samples analyzed by the McLaren/Hart
Mobile Laboratory during the LFI in December 1991, Analvtical results collected during the
Phase 1A RI were presented in the ISCR submirtted to USEPA on October i8, 1993. Data for
additional PCB screening samples analyzed by the McLaren/Hart Mobile Laboratory during Phase
1A are presented in Appendix B of the ISCR, while Appendix F of the ISCR contains analytical
results of Phase 1A CLP sampling. In addition, all data from Phase ! A CLP sampling and from
subsequent sampling efforts requested by USEPA (which includz groundwater sampling during
November, 1993 and January, 1994 and additional sampling or Drainage Pond sediments) have

been provided to USEPA in an electronic database format
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25 STREAMLINED RISK EVALUATION

The findings of the Streamlined Risk Evaluation presented below were derived from USEPA's

G A s %5 e R ey /////W///I/ A R e ~
EEA K DprovalMenarandumAorahis,Site: draft-Approval-Memerandum-to-perform-an-EE/CA
for-this-Site-

The Site conditions discussed in Section 2.3 demonstrate that there is a continuing release and
migration of hazardous substances from the source area at the landfill 1o groundwater and to the
sediments in the Drainage Pond. The release of hazardous substances to the groundwater has
resulted in exceedances of Federal and State drinking water standards. and thereby poses a

potential threat to future on-Site residential users of the overburden groundwater.

A draft baseline risk assessment for this Site was performed by USEPA using groundwater and
sediment data derived from Phase [A of the Remedial Investigation. The risk evaluation indicates
that the estimateds cancer risk posed by contamination at the Site 1s 2 x 10”. based upon the
reasonable maximum exposure to ingestion of shallow groundwater by a future residential user.
The risk is primarily due to the presence of vinyl chloride, PCBs, arsenic and bervilium. The
risk evaluation further indicates that the release of hazardous substances to the sediments in the
underdrainage area adjacent to the landfill (which 1s drv part of the vear) pressnts a threat to
youth trespassers. The estimated cancer risk is 2 x 107, basad on the reasonable maximum
exposure (dermal contact and ingestion) with sediments by a current trespasser. The risk is due

to the presence of PCBs.

Consequently, based upon the NCP factors listed in the EE/CA B+aft Approval Memorandum
(1424/5£15%3, USEPA has determined that a potential threat 2xists to public health or welfare

. g 7 S22 A ‘ Ty
or the environment. méziNCB/;{/factors_refqrenced in the Approval Memorandum are:

S (1)5 ‘Ctual’or. potentlal exposure to nearbv human populations, animals, or th&foad

chain from-hazardous substances or poilurants o: contaminants;
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A removal action is therefore appropriate to abate, prevent. minimize, stabilize, miugate, or
eliminate such threat(s). In particular, a removal action is necessary to control and contain the

release of hazardous substances from the landfill at the Site through source control measures.
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3.0 SEOPEZOF REMOVAL ACTION,
MO VAY RESPONSE OBJECTIVES AND REGULATORY REQUIREMENTS

T SR eSO S0 B/ MEEEICA ‘and thenon-time-critical removalZaCHEESARHIES

27

A% ontiol and AAGHS A iprevent /i the extent practicalfimpact t0/gro

rAc und waterins
s I EEICK AT AT6 A SCope of the:Remedial: Investigation/Féasibifif/SHH¢

p2

< o

A R R B E AR T action of “ground . water: remediation. and AN
wy e

3.1 STATUTORY LIMITS OF REMOVAL ACTIONS

CERCLA may provide in excess of $2 million for response actions which are compensable under
the Hazardous Substance Superfund established by Section 9507 of the Internal Revenue Code
of 1986. However, CERCIZAK114(€) anid 40 Code of Federal Regulations (CFR) §300.415(b)(5)

vide that "Fund-financed removal actions, other than those authorized under

b taer

Section 104(b) of CERCLA, shall be terminated after $2 million has been obligated for the action
or 12 months have elapsed from the date that removal acuvities begin on-site,” unless the lead

agency determines that an-exemption-One/of the enumerated is applicable to the response action.

Response actions exempt from the aforementioned statutory limitations can be classified as either
"emergency" or "consistency" exemptiovns, and waivers may be sought in such cases. As stated
in Section 104USHDTJAY emergency exemptions may bz granted when "There is an
immediate risk to public health or welfare or the environment: continued response actions are
immediately required to prevent, limit, or mitigate an emergency; and such assistance will not
otherwise be provided on a timely basis". As stated in Section 103(b}336+3(c)(1)(C), consistency
exemptions are appropriate when “continued responsz action is otherwise appropriate and

consistent with the remedial action to be taken"

(BENN\OOOO65T\RO0I A} 3.1
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The anticipated duranon for removal actions (from on-site ininauon to completion) for the Site
1s not expected to exceed 12 months. Estimated costs for some of the removal action alternanves
presented in Section 5.0 would exceed $2 million. if implemented. Therefore. in the event that
the statutory limitation for a fund-financed removal action 1s exceeded, an exemption waiver

would be required to implement the removal action.

3.2 RESPONSEZAUTION/REMOVAL RESPONSE ACHON OBJECTIVES

B R o A, ,'7,.

Response/A conRemoval Résponse action objectives have been developed by USEPA for the

o AR vl

Site to minimize future potential impacts to human health and the environment through/Zourie

Y L LA . . . . . .
cltrol/medsirés. These objectives were provided to the Seutling Parties in a letter from USEPA

T i v »

e

dated March 7, 1994. The respense aciion:removal response action objectives identified for the
landfill, Drainage Pond and culvert area (the immediate area adjacent to the culvert beneath the

access road to the landfill) of the Site are described below:

Landfill (Source Area

SRS 4 S T e . . .
Kltion K emoval Response Action Objectives

. Prevent, to the extent practicable, direct contact with and ingesuon of soil/debris

within the landfill and beneath the landfill;

. Prevent, to the extent practicable, the potenuai ror water to infiltrate through the

fandfill debris mass and reduce the resultant {2achate generanon;

. Control, to the extent practicable, surface warzr runoff to minimize erosion:
. Control landfill gas so that methans ¢as doss not present 2 fire or explosion

hazard. Prevent, to the extent practicabiz. th2 :=nalauon of landnll gas containing

’
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hazardous substances. pollutants or contaminants to the extent necessary to meet

state and federal standards:

. Prevent, to the extent practicable, the saturauon of the landfill debris mass from

upgradient groundwater; and,

. Prevent, to the extent practicable, the migration of contaminated groundwater and

leachate beyond the boundary of compliance.

Drainage Pond and Culvert Area Response Action Objecuives

. Prevent, to the extent practicable, the migration of contaminants from the sotls and

sediments in the Drainage Pond and culvert area to the groundwater:

J Prevent, to the extent practicable, direct contact with and ingestion of soil and

sediments in the Drainage Pond and culvert area: and,

. Prevent, to the extent practicable, ecological impacts from contaminants in the

Drainage Pond and culvert area.

33 SCHEDULE OF REMOVAL ACTION

+——preparation-and-submitial-ef-the-EECA=

.
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THE Zomponents ofAhé/removalzaction:schedule consist of
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truction.

In accordance with Section 300.820(a) of the NCP, a public nouice which describes the EE/CA,
describes the USEPA's preferred removal action alternative, and announces a public comment
period must be published in a major local newspaper. After the public comment period is closed,
the USEPA will issue an Action Memorandum. It is anucipated that issuance of the Action
Memorandum by USEPA might occur during the early-Fall late Summer of 1994, The Settling
Parties may then elect to prepare a removal action design work plan that clearly defines the scope
of design activities to be performed based on the Action Memorandum. Design and construction
of the selected removal action alternative, as idenufied in the Action Memorandum, then
commences. It is anticipated that the removal action design might commence during the-early
FallZ8f/inter of 1994 and could be completed durning the earlvWinter Summer of 1995. The
preliminary construction removal action schedule presented on Figure 3-1 was prepared assuming
a removal action design process consisting of Preliminary (30%), Pre-Final+50%) and Final
(100%) removal action design submittals. In addition. the preliminary schedule was developed
assuming that the USEPA selected alternative and resultant ramoval action work plan will not
require treatability studies, pilot-scale studies or additional cara outside of the scope of the

approved Phase 1B Work Plan. It is anticipated that any r2moval acuon aiternanve. will be

/BENNI000065T\RO01 A) 3-4
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,,,,,

O&M (PRSC) report will be prepared and finalized.

34 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

3.4.1 Introduction

Under Section 300.415(1) of the NCP, the selection of an NTCRA at Nauonal Priorities List
(NPL) sites must comply with ARARs of Federal and State environmental laws, to the extent
practicable considering the urgency and scope of the action. These environmental laws include
those established by USEPA and other federal agencies and those established by the State of
Vermont, where Vermont's standards are promulgated and more stringent than federal standards.
The purpose of this section of the EE/CA is to preliminarily identfy potenual federal ARARs

and State of Vermont ARARs which may apply to the removal action objectives.

ARARs are classified according to the NCP Sec. 300.5 as:

"Applicable Requirements” which 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 circumstance at a CERCLA site.

"Relevant and Appropnate Requirements” which are those cleanup standards, standards
of control, and other substantive environmental protection requirements, criteria, or
limitations promulgated under Federal or State law that. while not "applicable” to a
hazardous substance, pollutant, contaminant. ramadial action. iocauon, or other
circumstance at a CERCLA site, address problems or situatons surficiently simlar to

those encountered at the CERCLA site that their use is well suited to ih2 parucular site.

r
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Applicable requirements imply that the jurisdictional prerzquisites of a requirement are satsfied
by a circumstance of the site or a-remedial response action. Relevance and appropriateness can
be judged by comparing the characteristics of the remedial response ‘action, the hazardous
substances in question, or the physical circumstances at the site with those addressed by a
requirement. It is helpful to consider the origin and objecuve of the requirement. For example,
while Resource Conservation and Recovery Act (RCRA) regulations are not applicable to closing
undisturbed hazardous waste in place, the RCRA requirement for closure by capping may be

deemed relevant and appropriate.

Relevant and appropriate requirements must be complied with to the same degree as applicable
requirements. However, there is greater discretion in the determination of relevance and
appropriateness. It is possible for only part of a requirement to be considered (FBE) relevant and

appropriate and for the rest of the requirement notto be aet considered.

ARARs can be placed into three categories: chemical-specific, location-specific and action-

specific. The following USEPA guidance documents have been consulted as part of the ARAR

identification process:

+ CERCLA Compliance with_Other Laws Manual:  Draft Guidance, (August 1988,
USEPA/540/G-89/006).

 CERCLA Compliance with Other Laws Manual: Part [I. Clean Air Act and Other

Environmental Statutes and State Requirements (August 1989, USEPA/540/G-
89/009).

¢«  Conducting RI/FS for CERCLA Municipal Landfill Sites, USEPA/540/P-91/001,
Office of Solid Waste and Emergency Response (OSWER) Direcuve 9355.3-11,
February 1991.

e Section 4 of Guidance of Feasibilitv_Studies Undser CERCLA (USEPA, 1985¢ -
EPA/540/G-85/003), and Appendix E of the Guidance tor Conducung RI/FS Under
CERCLA (USEPA/540/G-89/004. OSWER Direcrive 93553-01. USEPA Octobar
1988)

v’
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These documents provide a list of potential ARARs. A deniniuon of these ARARSs and identufica-

tion of potential ARARs for the Bennington Landfill are discussed below.

3.4.2 Identification of Potential ARARs

W e SOECT/ARAR

TSRS ARAREEHAIRESHAK bised soncenation liis or dischargs FHiAHARS

BRIV 7

R A4 G SEEEHTE hazardBiS Substances:” These requirémentSEeRerAy
R0 RN EmiCA NAS/ore than one ARAR, the more stringent requiréments

SEEBETRERRURIETRIS ST is CHERIGs o concem in the designated media, or EiEHIEAS
B ey emieal Aischiree {6 an-environmental medium occurring -as-a reSilf814
G ikl it Y able 3 Mféis the potential Federal and State -chemicalSpaecitic
IR
02

-’ e

. fie ARAR heald " l R . , ce limitat
: : . | ot ified louscubsiancas Tl . s
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s A S8 dp A Ak iands  Historic places and sensitive ecosystems’ orZHabf4Y,
TaBIEA A2 1ist$ihe potential Federal -and ‘State location-specific ARARs.

130%1098.3200 7, S

3423 Action-Specific ARARs

Action-specific ARARs are those requirements associated with the preliminary response actions
under consideration for the Bennington Landfiil Site. These ARARs generally set performance,
design, or other similar action-specific controls or restrictions on particular kinds of acuvities
related to management of hazardous substances (1.e. RCRA requirements). Table 3-3 lists the

potential Federal and State action-specific ARARs.

3.4.3 Other Criteria Or Guidelines To Be Considered

In addition to ARARs, preliminary determinatons on the 2xtent that other publicly available
criteria, advisories and guidances are pertinent to the hazardous substances, [ocatuon of the Site
and remedial fespgnsé actions will be made. Non-promulgatzd criteria. advisories or guidance
issued by Federal or State agencies do not have ARAR status: nowever, they may be considered

in determining necessary cleanup levels for the protection or pubhc nealth or the environment.

/BENN\000065T\ROO1 A ) 3-8
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These criteria, advisories and guidances are "to be considered” TBC where no specific ARARs

exist for a chemical or situation or where ARARSs are nort sutficient to be protecuve of public

health and the environment. Federal-and-State-crterra—advisortesand-cutdance TBC-isprovided
wn-Table 3-4
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4.0 IDENFICATION OF REMOVAL ACTION TECHNOLOGIES AND SELECTION
OF REMOVAL ACTION ALTERNATIVES

4.1 INTRODUCTION

The purpose of this section is to identify the potentially applicable technologies and determine
the technologies that can be used to satisfy the response action objectives for the Site. The
identification of the applicable technologies is based upon: site specific conditions as known to
exist at this nme or reasonably anticipated; the remcdial removal action objectives; ﬂfﬁ
presumptive remedy-remedies for municipal landfills, and McLaren/Hart's experience on similar

sites. The removal action technologies considered are presented below:

1. Containment
*«  Composite Barrier Cap
*  Single Barrier Cap
»  Maintain/Upgrade the Existing Soil Eap Cover
. B aRdSEdmentatish (E&S) Control (common element of the three confaifment
PHERSAEsCIiBed A ve)

Z Landfill Leachate Collection and Treatment
*  Leachate Collection
- Existng-Leachate-Collecton-Svstem
- Wel-Potnt-Network

¢  Leachate/Greundwater-Treatment
- Off-Site Treatment
—On-Site-Freatment
—Chemical-TreatmentRrocess-Industrial Wastewater Treatment Facility
—Rhysieal-Treatment-Process POTW,

(BENN\0000SS TRO0 A) 4-1
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Leachate/Groundwater Isolation
¢ Slurry Walls
e Grouting

e Interceptor Trenches

&

Landfill Gas Management
¢ Passive Gas Venting System
s Active Gas Collection System

¢ Landfill Gas Treatment

%  Remediation-of-Soils/Sediments:Rééponse-Measures
¢  Excavation and Consolidation
¢ On-Site Solidification/Stabilization
e  Off-Site Treatment and Disposal

. Containment

& Management and Institutional Controls
»  Access Restrictions
¢ Institutional Controls
¢  Monitoring

¢ O&M

BENNWO00O65T\RO01A) 4-2
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A description of the removal action technologies considered 1s provided in the following sections.
The technologies retained will be screened in Section 4 3. The final screened technologies will

subsequently be grouped into removal action alternauves for analysis.

42 IDENTIFICATION OF REMOVAL ACTION TECHNOLOGIES

4.2.1 Containment

The containment (landfill cap) technology is the primarv presumptve remedv for CERCLA
municipal landfill sites. Capping technologies are designed to provide a barrier 1o prevent direct
contact with landfill contents, restrict the percolation ot water through the contents of the landfill
%ﬁ%ﬁ%gﬁ’f}@%w;ﬁfﬁrfW%’ﬁ;%é’ff”{é"mmams to the groundwater), control emissions of gas

and odors, and reduce erosion. Grading of the landfill contents and surrounding topography may

be required prior to cap instailation to achieve a slope configuration which is acceptable. Landfill
caps are designed to promote surface water drainage, minimize surface water infiltration,
minimize the potential for erosion, accommodate settlement, and result in a stable slope. The
selection of an appropriate cap is a function of the potennial risks posed bv the Site, the 1"’%%%
remedial action objectives and ARARs. :Typical landfill cap components-include a tOPATIATY:

% 4
R 2w D P54 2

e AR b 1698 drali€ conductivity) layer which are described belgi

27 777

.

Y T ST R4 LG TG00 Ltz p . . . L s
X505 omponeniaopdayeristecommended by USEPA in the technical guidance documeniAified

prorr o

£ "}7//‘././//;"./’// QA L2 B i 2,
Y rdoti i

A 8Version Hazardots WAkt fis'and Surface Impoundments" (EPA 530:SWZ8Y447.
YA N85 And A prcal WAaded m/mutif&Ver final covers. The upper component’is, typitali¥/ 4

Zor

L C e
VGl 18T e d A8 pede #rosioniand allow for surface water runoff from StormAyents:

2o P ettt B > oo oA
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GHAssAs common/strtaCe/ mater al A1 1hé)andfills although in some areas the prevalling/&{imate

s o vt
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Composite Barrier Cap

RCRA Subtitle C final cover performance requirements (40 CFR §264.310) state that final covers
be designed and constructed to "provide long-term minimization of migration of liquids through
the closed landfill; function with minimum maintenance; promote drainage and minimize erosion
or abrasion of the cover, accommodate settling and subsidence so that the cover's integrity is

maintained; and, have a permeability less than or equal to the permeability of any bottom liner

system or natural soils present." In addition, the-RCRA-guidance-specifies,that-at-a-minimum;

CofsiderediiechnicalBuidance: documentsitied "Final Covers on Hazardous Waste Landfjf$/and
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e R e I RO 20 o 1 i i S D 4 e 1 R T Y

T e R S OrE SIAnBen AR AR AGsedound under Subtitle C regulations:with the ExcepfanAlA:

BNV st have Aoy i AniEkness 8140 ils.

e e e
NRASGl{dAVasieManagement Rules, specifiéally-address closure-and45d&ts

pioasivhet- hOhh e R et PPt 2 st S

The barrier layer is-typieatiy{/fftecommended by:the USEPA's technical-guidance’dochigaizs
a composite laver which consists of a ElexibleMembrane—inee<{FML) underlain by low
permeability soil. The composite barrier (FML and soil) provides a system which offers
redundant protection from percolation of water through the cap and containment of gases and
odors. The components of a cncéptual composite barrier cap which satisfies the RCRA Subtitle
C (BAER/A 76475103 final cover performance requirements, USEBA's recommendatigns/ A0z
e e A SEEAY JUV/1989Y specific. requitements of AUSEPA“Region” ZYEmE
B8 A R EE IR0/ CRapter T Subchapter 5, and Vermont Solid Waste MaEEfIERf
R A 4pier/6 (in descending order) are as follows:

e Vegetative layer - six inch layer of soil capable of supporting vegetation:
e  Protective layer - 18 inch (minimum) layer of nauve soil;

W ’,/////////////”'//W//l /////////////////4{/,'.;,7{” e ~

Y SErOnN AT ooV Reotextile;

»  Drainage layer - 12 inch sand layer (permeabilinv > | x 107~ cm/szc) or a synthetic

PIA e o e i f';g

drainage net (ffansmissivityye3 x 10> m*/sec);

IO Te SIS OIS lohreer.

o  Barrier layer (upper component) - 28 40 mil (minimum) FML:

e  Barrier layer (lower component) - 24 inch laver of low permeability soil (permeabulity
. LN
<1 x 107 em/sec) 67/GCLZ and,

e 2o

* Bedding layer (optional) - 12 inch laver of nauvea soil or granular subgrade.

Alternate materials (such as synthetic drainage net. benterte—mattine manufactured clav

sideslope erosion armoring, etc.) may be used in the composite barrier cap technology 1f 1t 15

demonstrated that the performance of the alternate materiar :s adzquate and addrasses the removal
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. - . YT T L ag . . ..
action objectives. The AZL0nceptual composite barner cap derail, reflecung the minimum

7rFiestts: 4

requirements described above, 1s presented on Figure 4-1

Single Barrier Cap

R T i A et (40" CER §258.60) for mandgement of solid WASH&14t4
S b /aesTene i cohstiicted: to minimize infilifdfith’and ‘erosion A G
BT St s B8 KON Ed bt Anjerasion: lay er/underldin/byZan-infilfr
B st cORSINI A miniiniz of ‘6 “inches?of earthénfiaterialthat JS/CHRAGE
SGanIne n ative/plant, grosn/Z A i&-infiltration layer must be comprised of a minimamZgIA %
e HT Canhén/matendAlAhas a pérmeability less-than or equalito.the permeabil{ty/85/4%
B A TR sySem: o AANITA/4Ubsoils present, or a permeability” less than 1 x 10"4G/EL
Ghreides

BT SRR A 7l cover desian €467 osion 4y pTIRATES
AT DT e eroston” i the blarion” Layer A SHTETRSHES

e R ki P A
darateRtaeditetion inantiration:

Wretivesnsselossitsr s

AL

ments:

[Additicn Ao thefequi fthe technical guidance document, (USEPA, July 198951ISEPA
//{/x/]/////////; 3,

7T R oA by
I T - R . iy . B PR s
a/00nswoyen/gedtekle-be provided between the drainage and ¥egefative

% % ’%ﬂ//’ WW/////‘ A 4

Resiomiredutesiha
RO R . SRR
(B R A AT a0e 3

et Il s bt ST T Crer 0]

G R L A E . .
ninimum"thickness of 40 mils.

The single barrier cap will provide increased reduction of infiltration of precipitanion through the
landfill, reduce the potential for leaching of chemical construents from the landfill, control
emissions of gas, and protect the landfill area from erosion. The single barnier cap technology
consists of placement of a low-permeability barrier laver. drainaga laver and vegeatative sotl cover

over the landfill contents. The single barrier cap would include a barrier layer with a
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permeability of less than or equal to I x 107 ¢cmssec. The two most commonly used barrier

layers are low permeability soils and FMLs.

The performance criteria for a single barrier cap are essenually the same for the composite barrier

cap with the primary difference being that either a FML or low permeability soil is used as the

barrier layer.

ST 57

b3 A A add AA A Y2 4

A A B A e A s 411 the RER A SUibtitle D(407/CER 8358 60) HiRa 0%

AT Al AVA e e speciicrequirements.of lUSEPA Region 1 'and VermarSphd
L

Waste Management Rules/Chapter:6 (in“descending order) are as follows:

ol on_ofac . e |

*  Vegetative layer - six inch layer of soil capable of supporting vegetation;

»  Protective layer - 18 inch (minimum) layer of nauve soil;

Yo Al hpoven fegotextile;

o Drainage layer (optional) - 12 inch layer of sand or synthetic drainage net;

* Barrier layer - 24 inch layer of low permeability soil or a 26 40 mul (minimum)
FML; and,

» Bedding layer - 12 inch (minimum) layer of compacted select nauve soil or sand

subgrade {BEHEBITRAR AR/ 0" em/sec). The type of gas:managetent/AySiEm

A ot s b9420052:. r)eet Sohe oA forrs o 4
o i L A, 2 e i A W R o A . A X .
selEGed il aigateAne dechilial specifications. related to this layer.

PRI I % - . . . . .
A €oléeptinalisingle barrier cap incorporating the a FML barrier laver is presented on Figure 4-2.
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Maintain/Upgrade the Existing Soil Cap-Cdver

This technology would include upgrading the existing soil-cap caver to maintain a cover system
which provides a barrier to direct contact with landfill contents. and reduces erosion. Activities
would include rehabilitating the areas where erosion has occurred and backfilling settled areas
with compacted earthfill. Earthwork activities would be followed by reseeding to establish
vegetation. Additionally, this technology may include conditioning the existing sotl eapLOYh?

to be used as bedding material for the proposed cap system.

L R e N A ~ S YA
gion7and. Sediment Controt

7
o Grais it R Zreste

Vs 9 A e R 2 e T R R R e ey %
A A A e iperading the existing soil coverTemedial action coffAlHENt

2 R L s . . LGS,
Efpasand sedimentation AE&S)  confrol/isa common element of the composite -baTTier/Fap;

S e

g g R R N

T e AR

% % I////?/{/// ’4/’7/;4.’/47////

consist of stormwater diversion channels, culverts, sedimentation basins, stilling basins, hay bales

.

- E&S control features typically

and silt fence. Channels are typically required to divert stormwater, thus minimizing erosion.
Culverts can be utilized to direct stormwater flow under roadwavs, under berms. etc. Basins store
sediment laden stormwater flow. Stilling basins are designed to dissipate the energy expected
from high volume flow. Channels, culverts and basins are nvpically used as permanent E&S
systems. Hay bales and silt fence are temporary features placed adjacent to and around
construction areas. Channels and other E&S structures can b2 iined with geomaterials, concrete

mats, gabions, reno mattresses, riprap or grass.
477 Landfill Leachate Collection and Treatment

Landfill leachate collection and treatment technologies consist of technologies comprised of

systems with a collection technology and treatment technologs  Most collection technologies are
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compatible with most treatment technologies and vice versa. Therefore this section will describe

the component technologies separately.

Leachate Collection

Leachate collecuon technologies are designed to prevent the landfill leachate from impacting
groundwater. Potennal applicable technologies for the Site include leachate collection utilizing
the existing leachate collection piping network and leachate collection through a network of

wellpoints. A descniption of each technology is presented below.

The collection of leachate from the existing landfill underdrain svstem prior to.discharge to the
Drainage Pond can be accomplished by uperadine installing-a collection sump at*] e Addwn

Ze7 //” 7,

A A ARG 215 E-the landfill underdrain system—to-accommedate-a-collection-sump-
The collection sump can consist of a prefabricated tank, manhole or can be a lined earthen

structure.

A network of shallow wells may be installed at strategic locauons and connected to form a
collection system for leachate extraction. A well point system requires a shallow groundwater
table or the ability to locate pockets or preferential pathways ot leachate inside and/or beneath
the landfill to effectively collect leachate. A collection sump could be constructed to contain

collected leachate.

Leachate Treatment

Leachate treatment technologies are designed to treat collectad leachate to meet discharge
requirements. Discharge requirement are determined by the orf-site treatment facility or surface
water discharge requirements. Leachate treatment options consist of on-site or off-site

technologies. On-site pre-treatment/treatment technologies inciude chemicai treatment processes
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and physical treatment processes. Off-site treatment technologies consist of the use of the local

POTW or an industnial treatment facility.

Off-Site Treatment

Off-site treatment may be performed at the local POTW or at an industrial waste treatment
facility. Transportation options consist of over-road-transportaton, railroad or pipeline. Over-
the-road transportation uses tanker trucks to transport collect leachate periodically. Railroad
transportation involves staging several tanker cars and subsequent delivery to the facility.
Pipeline transportation consists of constructing an underground or aboveground steel or plastic
pipe to the nearest treatment facility connection. A description ot industnal treatment facility and

POTW facilities 1s provided below.
Industrial Wastewater Treatment Facility

Facility treatment requirements for various physical and chemical parameters determine the off-
site treatment options. Industnal facilities are commercial facilities that accept and treat
wastewater (leachate) and generally have less stringent acceprance requirements that POTWs and
therefore usually do not require pretreatment. Industrial wasizwater treatment faciiities have the

ability to handle a variety of contaminants at high concentratuons.

POTW

POTWs generally have more stringent requirements than industnal treatment facihities. The
ability to discharge water to the local POTW is contingent upon pretreatment standards, the
composition of the leachate/groundwater, and the volume 10 b2 treated reiauve to the capacity
of the POTW.  Depending on the POTW requirements. on-s112 pretreatment may be required.

Applicable pretreatment processes are presented_below as on-site trearment opuions.

’
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On-Site Pre/Treatment

Chemical, physical and biological processes may be used to remove contaminants from the
leachate/groundwater. These processes may be employed separately or combined, where
appropriate, to form a process treatment train which will treat the leachate/groundwater to the
required levels. The pre/treatment technology selection is based on the discharge or off-site

treatment facility requirements.

Understanding the general nature of leachate production in a landfill serves to reinforce the
analytical characterization of the leachate formed during the investigations and offers insight into

treatment processes that may be appropnate.

Leachate produced in a municipal landfill can vary in composition according to many factors
(refuse, precipitation, compaction...etc.). One factor studied extensively is the change in the
composition of the leachate as the landfill increases in age. Landfills in the acetic phase (less
than 5 years old) create leachate that contains many short-chained organic compounds (volatile
fatty acids) which are very biodegradable. The Biological Oxvgen Demand (BOD) range to as
high as 40,000 mg/l. Older landfills in the methanogenic phase (greater than 10 years old)
produce leachate which contain more long-chained (refractorv) volatile compounds (BOD less
than 550 mg/l), as seen in the Bennington Landfill. The longer-chained volatles are not broken
down as easily in aerobic systems. High concentrations of chemically-reduced inorganic
substances, such as ammonia, iron and zinc, are produced in the landfill as a result of anaerobic

activities.
Due to the age of the Bennington Landfill and the leachate's reflective 166/ BOD A 06 15740

méfl§, it seems appropriate that only chemical and physical treatment options will be considered

herein.
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Chemical Treatment Processes

Neutralization 1s the mixing of an acid or a base into an aqueous stream 1o achieve a desired

pH. This can be a batch or a continuous process.

Coagulation/flocculation is the process by which colloidal matenial agglomerates, with help from
chemical additives, to form a small floc (coagulation) which then combines (flocculates) to
produce larger particles that separate from the liqmd. Lime 1s a preferred coagulant for the

precipitation of heavy metals.
Physical Treatment Processes

Physical separation which includes precipitation, specific gravity separation, ftiltration and
dissolved air flotation (DAF) processes, i1s used to remove soiuble and insoluble matter from
aqueous streams. Precipitation is a physical process which transforms soluble martter into a solid
phase which can be removed by settling. Sedimentatton is a purely physical process which uses
gravity and inertia to settle suspended particles from solution Specific gravity separation refers
to the separation of fluids based on the specific gravity of it1s components. Filtration removes
suspended solids from a liqutd via disposable or backwashabiz= tilter media. DAF is a process
which uses the release of dissolved air or other gas to carrv suspended particles to the top of a

tank where they may removed by skimming.

Air Stripping involves the transfer of volatile compounds from the aqueous phase 1o the gaseous
phase. Air pollution control equipment may be required to contain the volaules in the gaseous

phase.

Adsorption ts the process by which matenal is transferred from a gas or liquid to the surface of

a material (sorbent) due to either physical or chemical surracz rorces  Acnvated carbon 1s the
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most widely accepted sorbent for volatile compounds and can remove metals at low quantty

levels. Carbon can be used in both powder or granular form.

/% Leachate/Groundwater Isolation
Groundwater diversion technologies are implemented to etther prevent or control groundwater
flow into or through desired locations. Three technology options potenually applicable to the Site
are presented. The first option entails the interception of groundwater flow utilizing a slurry wall
with an upgradient toe drain to redirect the flow. The second opuon is the use of grouung for
groundwater containment in the near-surface bedrock areas located at the northwestern poruon
of the Site. The third option 1s an downgradient interceptor trench 1n which groundwater 1s
collected and withdrawn from the aquifer. Slurry walls, grouting and interceptor trench

technologies are described below.

Slurry Walls

Slurry walls are typically used as low permeability barriers and may be used as load bearing
foundations. This technology is widely accepted as an etffacuve low permeability barrier for
diversion of groundwater around impacted areas and/or containment of impacted water in shallow
conditions (<100 feet deep). These walls are installed using typical trench excavauon techniques,
and the trench is filled during excavation with a bentonite-based slurry, which holds the

excavation open and hardens into a low-permeability verucal zone.
Soil-bentonite siurry walls can only be installed in relanvely fiat areas since 1t the slurrv will flow

under stress (gravity). Cement-bentonite slurry walls set semi-rigid and provide a stronger barrier

than soil-bentonite walls. The cement-bentonite slurrv wails avarage higher in cost (30%), have
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a somewhat lower resistance to chemical degradation and may require disposal of excavated soils,

but require less installation area than soil-bentonite walls.

Subsurface drains can be placed upgradient of a slurry wall 1o prevent overtopping of the wall
and to minimize potentially impacted water contact with the wall (the later in the case of
downgradient walls). The groundwater could be discharged to the surface water or reintroduced
into an underlying formation. Drains can consist of both perforated piping or gravel drains.

Selection of the drain material i1s dependent on the characteristics of the groundwater and

formation.

Slurry walls may be keyed-into low-permeability confining lavers. Walls that are not keved-into
confining layers are general utilized in cases where gases or substances are found at or near the
water table surface. Where the integrity of a confining layer (i.c., a fractured bedrock) is in

doubt, grouting 1s recommended to cut-off subsurface tlow.

Grouting

Grouting is a process during which a cementitious fluid 1s injected into a rock or soil mass for
the purposes of reducing permeability and increasing strength. Grouung 1s bast used for sealing
of fractures in rock. Grouting can be performed in formations bzlow the water table, however,

due to probable interaction with leachate, this could only be recommended upgradient of impacted

waters.

Interceptor Trenches

Interceptor trenches act as buried conduits to convev and colizct the groundw. ater as 1t flows into

the trench. Trenches function as an infinite line of extraction wzils and therarore may be utilized
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to collect impacted water or lower the groundwater table. in lieu of weils. Trenches and drains

are more effective than pumping wells in strata with low or variable hydraulic conductivity.

Several technology options exist for interceptor trenches. A standard arrangement for subsurface
drains consists of perforated pipe that is surrounded by a permeable aggregate wrapped in a
geotextile fabric to prevent the migration of fine grained soils 10 the system. Biopolymer slurry
may be utilized during trench excavation to reduce excavation volumes and in areas where there
is inadequate room to perform traditionally cut-back excavation. The biopolymer slurry maintains
the integnty of the trench while the gravel layer is installed. The trench is then backfilled as the
slurry narturally biodegrades and seeps intc the groundwater. Generally, collection sumps are

nstalled at low points in the trenches to permit pumping of the collected water and transport.

474 Landfill Gas Management

The landfill gas management technology is a component of the presumptive remedy for CERCLA
municipal landfills. Landfill gas management will be incorporated into the containment system
to minimize the buildup of gas below the cap system and/or control migrauon of gas off-site.
Landfill gas is produced naturally when organic matter from the landfill decomposes. Either a

passive gas venting system or an active gas collection treatmeant svstem can b2 installed.

Several factors may be considered when determining whether 10 select an acuve or a passive gas

management system including: (1) State or Federal requirements (including the:EPA/BIopased

¥4 oo o re

G LG ORLG

f”ﬁf/%f%ﬁﬁ’gf%@@‘mgmd?é’i (2) existing or potenual off-site gas migranon, (3) the
gas generating potential of the landfill (including waste volume. waste age. 2nd type of waste),
(4) the existing or expected contaminants and/or odors of the gas. (3) the locanon of existing or
planned structures and the potential threat of either an explosion or inhalation nazard. and (6) the

final proposed usage of the Site.
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A general description of the applicable gas management technologies 1s descripad below.

Passive Gas Venting System

Passive systems are functional due to the natural pressure gradient (1.e. internal landfill pressure
created due to landfill gas generation) or concentration gradient to convey the landfill gas to the
atmosphere or a control system. A passive gas venting system consists of installing a series of
vertically oriented perforated collection pipes surrounded by granular material directly into the
landfill contents to affect collection of gas. The collected gas 1s typically vented directly into the
atmosphere. Additionally, activated carbon canmisters can be instailed onto the vent for wreatment

of the gas. Passive gas venting systems can be designed such that they can bz converted into an

active system (if needed).

Active Gas Collection System

Active gas collection systems consist of vertically onented venting sysiems and/or horizontal
trench systems. The collection piping employs mechanical blowers or compressors to provide
a pressure gradient to extract the landfill gas via a pipe header svstem. This network of
extraction wells, trenches and pipes is designed to provide the capability of inducing neganve
pressure within the landfill. When the water saturated gas is extracted through the landfill, the
decrease in pressure and temperature will result in the generanion of condensatz. The condensate
is pumped through a force main to a collection vessel for subsequent treatmant. The collected

landfill gas is typically transported via piping to a gas treatment svstem (dascribed below).
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Landfill Gas Treatment

The most common technology used at CERCLA mumicipal landfill sites for the treatment of
landfill gases is thermal treatment using ground flares. Enclosed ground flare systems consist

of a refractory-lined flame enclosure or stack with a burner assembly at the base.

70/ o g o % . L
375 Remediation-of Soilé/Sediments:Résponse Measures

In order to meet the RA objectives 1dentified in Secuon 3.2 four technologies will be considered

YIGLGT, ;

potentially applicable response meéasures for te-remediatethe soils/sediments in the drainage pond

ATV T £

and culvert area at the Site. These technologies are:

+ excavation of the impacted soils/sediments and consolidation within the limits of the

existing landfill;

*  on-site solidification/stabilization of the impacted soils/sediments by n-situ or ex-situ

methods;

o  off-site treatment or disposal at a permitted Treatment. Storage and Disposal (TSD)

facility; and,
* containment of impacted soils/sediments in-place via capping.

Information contained in the LFI, and the Phase | A RI indicates that constutuenus) of concem
at the drainage pond and culvert area to be soils/sediments containing PCBs. The origination of
the PCBs that are present in the soils and sediments is presumaa 1o be the landfill underdrain,

which discharges directly to the Drainage Pond. - For th2 purpos2 ot thus EE CA. 11 1s assumad
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that approximately 1,500 cy of impacted soils/sediments exist in the Drainage Pond and culven

area that will be subject to removal. Thezaffected soils/sediments were estimated- assurpiig/an

IR & G o PR o 4 gttt o opr - s s
B NE A b andAn/average depth-of éxcavation of three (3) feet for the Driainagéghad

P rtrrry

V2.7 P Y . . R . . .
g;%i%/ar@% Data acquired during the Phase 1B delineation may result in an increase or

decrease in the volume of impacted soil§/sediments.

The removal action technologies for the impacted soils/sediments in the drainage pond and

culvert area are described below.

Excavation and Consolidation

The excavation and consolidation technology consists of idenufying, excavaung, hauling and
placing at a pre-determined location within the existing landfill limits the soils/sediments from
the Drainage Pond and culvert area with PCB levels greater than the action himits. The pond will
be dewatered (if needed) prior to excavation and consolidation. The soils/sediments could be
excavated via backhoe, hydraulic excavator, dredging via dragline. or pumping depending on the
moisture content and condition of the material. Solidificauon/stabilization prior to excavation
may be required to facilitate materials handling. Excavated materials would be loaded-out to a
haul truck or conveyor and transported to the landfill for potenual use as fill to regrade the

landfill prior to cap placement.

Subsequent to the excavation activity, confirmatory screening or sampling would be performed.
Upon verification of the adequacy of the removal of the soils’sediments. the pond area would be

backfilled with general earthfill and vegetated.
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On-Site Solidification/Stabilization

Another removal action alternative to address the affected soils/sediments is on-Site
solidification/stabilization (s/s). On-Site s/s options include in-situ treatment and ex-situ
treatment. In-situ and ex-situ s/s options that are potenniallv applicable to PCB impacted soils
are identified on Figure 3-1 of the document enutled “Stabilizauon Technologies for RCRA

Corrective Actions” (USEPA/625/6-91/026). These applicable technologies include:
* In-situ sohdification/stabilization:
»  Ex-situ solidification/stabilization: and.

o  soil flushing.

In-situ removal technologies involve the application of the technology to soils in-place. The
application of any in-situ technology requires an understanding of the horizontal and vertical
delineation of the treatment area and verification sampling. In-situ removal technologies may

also require treatability or pilot study programs to evaluate the effectiveness and implementability

of the technology.

Ex-situ removal action technologies require the dzlinzauon ot tha area, removal via excavation
of the impacted material, treatment, verificauon of treatmant. and the piacement of treated
materials back to the excavation area, or to other areas. Solidificanion/stabilizatuon is analogous
to in-situ s/s except that the reagents and cementutous addit~2s are mixed 0 a more controlled
manner in a hopper or batch plant. Depending on the s's mix. the treated soils can be pumped

and placed in a manner similar to concrete.
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Chemical s/s consists of the addition of chemical reagents via mixing with a hvdraulic excavator,
backhoe or rotary dnlling methods, usually with cemenuuous addiuves to stabiiize or solidify the

constituents of concemn, prevent their migration, and reduce their exposure potental.

Soil flushing utilizes the injection of groundwater with the addition of surfactants to increase the
mobility of the constituent of concern. The contaminants are then recovered in the groundwater

by extraction wells and pumped to the surface for subsequent treatment.

Off-Site Treatment and Disposal

Off-site treatment and disposal consists of the excavauon and transportation of impacted
soil§/sediments with PCB concentrations greater than the actuon iimits to a permitted TSD facility.
The TSD facility (depending on the PCB concentration) could consist of a municipal waste
landfill, a chemical waste landfill, incinerator, or other facilitv. The excavated area could then

be backfilled with general earthfill and revegetated.

Containment

Currently, the Drainage Pond and culvert area are not consider2d potenual sourc2 areas based on
the findings presented in the ISCR. Capping (containment) of the Drainage Pond could be
utilized to limit the potential direct contact with the impactz2 soils/sediments. Capping could
consist of the use of a single barrier cap, or composite barriar cap.

4,7;/6 Management and Institutional Controls

o ———— e ~ X s
W 4nasément/and institutional controls are a common elemant of all of the alternatives/The

management and institutional controls technology consists of Site-specific acuvines which may

include maintaining access restrictions; securing.deed resirici:ons. sacunny (ana-use restrictions
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or easements; and, performing monitoring activities necassarv 10 verify the performance of the
removal action. This technology 1s used to restrict site accass or 10 ensure ruture site accesses
are conducted in an approved manner. Insttunional controls typically specify that future
development be restricted or conducted with sound design and construction practices that would
not adversely affect post-removal action conditions  Following implementation of the
containment technology, institutional controls provide an etfective means to control future use

of the Site. The management and institutional controls idenuriad and assessed for the Site are

described below.

Access Restrictions

Fencing would provide a low-cost, easily constructed technoiogy to rapidly secure the Site and
limit unauthorized access. This technology would typicallv inciude installauon of continuous
chain-link fence around the Site perimeter. The t‘encihg would be equipped with lockable gates
and warning signs. Typically, a six-feet high chain link tence would provide a barrier to prevent
unauthorized access. Access gates are already present at Site accass road locauons. Fencing may
be necessary around the Site perimeter or at specific Site locaunons during ramoval activities to

limit access and further minimize the risks of possible direct contact with the waste maternals.

Institutional Controls

Institutional controls idenufied for the Site include the implemezntanon of locai health ordinances,

local zoning ordinances, and/or deed restrictions.
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Monitoring

Monitoring of the impiemented removal action provides information needed 1o determine whether
the removal action objectives are being satisfied by the selected and implemented removal action
technologies and to determine if additional or reduced removal action is necessary. Monitoring

activities may include periodic sampling of air, surface water. soil. sediment, and groundwater.

Technology specific monitoring requirements for the selected removal action should be consistent
with the overall monitoring requirements for overall remediation of the Site. Technology spectfic
monitoring may include monitoring of landfill gases from a venung system and periodic

inspection of the containment (cap) as required.

YAk A R T A P o Ry s 7 . .
PEAEmoval Sité Cohtrol . Operation_and Maintenance)

PR R yal Site Contrai{Operation and. Maintenance), hereinafier referred to as PRSwould
include the activities required to sustain the removal action during the post-removal action penod.
Operational procedures would include the functional tasks required for the perrormance of any
systems that are in-place. Maintenance procedures would incfude the routine inspections and

follow-up actions necessary to maintain the removal action t2chnologies.

43 SCREENING OF TECHNOLOGIES

This section provides the criteria necessary to screen the potenual removal acuon technologtes.
The document titled "Guidance on Conducting Non-Time-Criical Removai Acnons Under
CERCLA" (USEPA/540/R-93/057, Publication 9360.0-32. August. 1993) was used 1o establish
a procedure for screening the technologies. Section 2.6 of this document provides information
pertinent to the screening process. Based upon McLaren Hart's review or :nis document, the

following criteria will be used to screen the technologies dascrioed in Secuon 4 2
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*  Applicability of the technology to the specific media or contaminauon characteristics

(1.e. evaluated against the removal action objectives);

*  The selection of the technology at similar sites with similar sources of contamination;

and,

o  Site characterization information.

réspi 't'/éfw h"a?éﬂé&é"ﬂ ;\’w’thm this-S€ction are presented on Table 4-1.

oLt ress 11//

ZdentifiedZAn’ Section 4.2 and summary of technology SCHEERmE

Examples of contaminant characteristics may include: sotl/contaminant charactenstics:
quantity/concentration; chemical composition; treatability; and persistence. Examples of site
characteristics that may affect the technology include: contaminant volume and site area; climate
and precipitation; geologic/hydrogeologic conditions; slopes: and, surface water conditions.

Additionally, McLaren/Hart has screened the technologies based upon our review of the available
technical literature including the USEPA's Presumptive Remedy informanon. The technologies

that have and have not been retained and the basis for their inclusion or exclusion are given

below.

4.3.1 Containment

AT S

/// 2
BrEsented Below for the co
//g/f//t////ig/////[ 2y st //:/%’ ,/Z/’K% h e/)

/// z

echnologies: which are potentially feasible for usesat,the/Sife/are

\posite. bafrier cap, single barrizr cap and. maintainfupgradé the

LT,
screeningof ‘the barrier layer component is common toZaliAfifee

///

////// sty /, i 10, . i,
dntatiment technGlogiesZihey ‘are screened herein as approcriatz. As stated in the int dﬁét,féf)

P/, i 7// Ty
o] //,/, /,,4 ’1@/){ rauhc:/f)amers may: “consist of native soil, clay, FMLs
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Composite Barrier Cap

e S R R L AT . e s gy y
THE Bl CabIE ARARSFelativefihe selection of the containment technology are dependepif

WAt A A o f/asfeAliSposéd Bn:Site.. No‘documentation‘is available' thar sUgEESIAAS
RORA A e At d s

sted7atler November 19, 198074vhich would irisgéi4044 %

eral
S e A SEE B bR vesihat the nature of the waStes' diSposed At thESHZBHTE
e S R R T evemiTae Ao Clrrently regulAtéd RCRAHAZATICUAAYY
S RO SIS (el dtions and Vermont HAzardolis Waste MEARTEE AT
R aOn S a7/ SIciaptér73%would be relevant and appropriate.

The composite barrier landfill cap technology sausfies the response action objecuives for the Site
and 1s potentially applicable. The landfill cap profile described in Secuon 4.2.1, which illustrates
a ty-p*eal%ff%% composite barrier cap, may-fequire-modification-to-satisfy-State-guidelines
and-Site-specifie-climatic-and-topegraphic—eonditions will requiré further evaluationZdUnnaAl%
RSV A o desienio enstrethatilie:minimum performance requirements described i

1 LS00
’ nSECHOn
Yk

Calculations were performed to preliminarily evaluate the hvdrologic parformance of the

CompRsite bamer/cap using USEPA's Hydrologic Evaluauon or Landfill Parformance (HELP)
software and an infinite slope stability analyses was performed to preliminarily assess the stability
of the cap. Based on the results of the HELP analysis, the matenal comprising the drainage layer
should have a permeability of 1 x 10? cm/sec or greater. If a svnthenc drainage layer or
composite (natural/synthetic) drainage layer is used, the raquirad minimum psrmeability of the
drainage layer should be evaluated as part of the removai acuion design. Based on the infinite
slope stability analysis and assuming a maximum sideslope grade of 4H !\ after regrading,
textured FML should be installed on the landfill sideslopes to provide acceptable slope stability.
Smooth FML was judged to be adequate on the upper r2aches (1op or piateau) of the landfill

considering that the plateau area may be regraded 10 have 2 mimimum siope or five percent
24
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HELP and infinite slope stability calculations are provided in Appendix B. A Verv-LowDensiy
Polyethylene(VLDPE) FML, or High-Densitv-Rolyethvtena+HDPE) FML, Rolywnayl-Chloside
EVE)-FML—orother EME—should be evaluated during the removal action design. Based on

, R , o o
experience at similar sitesZfJSFPAREBION] and VTANR requirements, a FML with a minimum

thickness of approximately 40 mils should be used (assuming a polyethylene FML). TH&ZEKAY,

I A A S 6 perEability/clay on'the landfill sideSlopes and byza GCIZ0HAHE

Based on discussion with regulatory personnel and review of available frost penetration maps,
a minimum of approximately three feet of cover matenal should be provided above the barrier
layer to provide protection against the average depth ot frost in the Bennington area. The Solid
Waste Management Rules of 10 VSA Chapter 159 (Secuon 6-702(b)(9) of VTANR, February 7,
1994) A a AR IS BB A AR ical/enidance -document (USEPA, July;1989) require that landfills

Cevbrsebtsregs -

have a “minimum slope of five (5) per cent and a maximum slope of thirty-three and one third
(33 1/3) percent.® Surface regrading, and placement of an engineered fill obtained from an on-
site or off-site source will therefore be required to achieve the minimum plateau grading

requirements. The composite barrier cap technology 1s retainad for alternauve analysis.

Single Barrier Cap

Ao EdBed AN AT ANE/51661¢ Darrier cap, by definition. does not satisfy the USERA

4%
) Rl I o o . ! ] ) o
e A S /Ao Component low-permeability laver” which is prescribéd An/AlE

e~ _ _ , i
AR Gdance g catfent Aniéd7, FinalzCovers: on Hazardous' Waste  Landfills -and/SHrfaée
. Yy B R R L e P s PRI g .. . g SRR I
A et AL A A TS W80 204771hly 1989); does not provide the redundant profeciinn
; i a ] i oLy GG IGINE, - wpr e : . cee g et .
SI By A e oo STe bater ap7and/may offér less long-term protectiveness. thania  COMPOSITE

Y g, g, . . N B .
%f/f%//%aﬁ/f HE%#Yer, the single barrier landfill cap technoiogy satisfies the response action

Rt A RSB A g

objectives for the Site#and is potentially applicable and can be designed to.comply, wWith/Aha

RERA/SUbtide Cinal coverperformance requirements (40 CFR §264.310) —Fheswnelebarner

aaihe ad
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The USEPA recognizes that equivalent alternate cap designs may be acceptable depending upon

Site-specific conditions and upon a USEPA determination that the alternate cap design adequately
satisfies regulatory requirements. It should be the responsibility of the design engineer, on behalf
of the Settling Parties, to demonstrate that the alternate design will provide a level of

performance that meets or exceeds the RCRA Subutle C final cover performance requirements.

As with the composite barrier cap, the single barrier cap may—eeeuﬁe—meéﬁeaﬁeﬂ—&e-saﬂsfy—s{a&e

will requiré further eyaliatim

d’%ﬁ%}ﬁf@/ﬁ emaval/action A1esre; nsure. that the minimum performance requiremgnts s

G- Specificatly—the-typical-single-barriercap-deseribed-tn-Seerton—-21should-be-further

refined-to-include-a40-mi-EML{(textured-ontandfilsideslopesrwith-anoverhrine drainage layer
. bilitv-of ] 3 | oncaiculati : '

abowve:- The single barrier cap is retained for use in development of alternauves.

Maintain/U

The landfill contents were previously eapped covered with a two feet thick soil cover as
described in Section 2.2.3. The findings of the ISCR indicatad that the plateau region of the

OGP

landfill eapycover and a major portion of the landfill sideslopes are intact  Addinonally, the

’//g Gl -

vegetative growth above the eapscayer is well established. However, some areas of eroston and

exposed landfill contents were noted along the eastern and rorthern slope. A large depression

was also documented (possibly due to settlement) along thz northeastern corner of the plateau
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region. Measurements recorded along several locations of the eastern and northern sideslopes

indicate that the existing grade 1s in excess of 25 percent (4H:1V).

This technology potentially satisfies the respbnse acuon objecuives for the Site by reducing the
effects of long-term erosion and limiting the potential for direct contact with waste constituents
near the surface. However, this technology has limited effectiveness in restricting the percolation
of water through the landfill contents and in controlling emissions of gas. Upgrading the existing
capZ45et with the intent of satisfying the RCRA Subtitle C final cover performance requirements

may be cost prohibitive and is therefore eliminated from further consideration.

Hosionand/Sedimentation Z6ntrol

TR ieion Add seditentation / controlZechnology is- common “to-all /three - removatZation
Gt R O1GE16S eskhited/4hove’ "The Erosion and Sedimentatiea (E&S)
control/technology is used to reduce erosion and promote surface water drainage thus resulting
in a reduction in the potential for direct contact with landfill contents and reduction of the
percolation of water though the landfill contents, respecuvely. Installation of erosion and
sediment features to control surface water runoff will protect the landfill cap from extensive
erosion and subsequent soil loss and should be incorporated i1nto the design of the single barrier

cap or composite barrier cap. ARAddi1i817the designwill address the shall6W diversionAHaAHe

2 PR 2 e

% LRk L T AR e A ok S N . N C g s s R .
B At e Aestern/edde 0t Alte 1andfill ‘as” described in Section;2.2.1: Since this

YA 2

technology potentially satisfies the response action objectives tor the Site by reducing the effects
of long-term erosion and is potentially applicable to the Site. this technology was selected for

, = . R
further evaluation. TH{S/ A6 A5/ considered a subset of the removal7actio

2 A e

Wi i i
onfaIE

022

R BT s Tea Ay B At 4 nent of the two containment techfiologies WHICHA A6

A A 2002022275

g ik R o N AN R T G g S s S - - BRSO T A S
B AR e e re ST B/ Shitolaémot specifically callad out in the Subsequent alterafye

ot b SR fob 5y st

il

SRR ey . . . . .
deitions7 The possibility exists that during the tmplementanon of this removal technology

, S . N
wetlands may be disturbedZ4¢/the’ Sifé%is surrbunded by 2 complex yegetative cQmMmunity
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S s e e e
S S e e e
B i e e e el
S T R e s Sesr S EroAACAeg This Site

includes 13 identifiable wetlands, as described in ISCR.

{373 Landfill Leachate Collection and Treatment

LeachateCollection

Existung Leachate Collection System

The existing landfill underdrain system satisfies the response action objectives for the Site by
preventing the migration of contaminated groundwater and leachate beyond the boundary of

compliance. The existing system has proven it can effectivelv collect landfill leachate and

transmit it to the Drainage Pond.

The areal extent of the underdrain system appears to be adequate to collect landfill leachate. The
installation of a collection sump, pump and control system may be required to collect and

withdrawal leachate to a treatment system. This technology has therefore been retained.

Well Point Network

The use of well points to collect groundwater is a proven implementable technology. Placement
of the well points is dependent on a the subgrade topographv of the landfill and the location of
the leachate underdrain within the landfill. The location of the underdrain and the subgrade
topography have not been established and therefore. the ability of a well point svstem to

effectively achieve the removal action goals cannot be evaluated at this ume.
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Potential disadvantages of a well point system include: 1) weils can act as conduits to impact
groundwater not previously impacted; 2) potenual hazards associated with drilling within the
landfill contents; 3) installation and operational costs of new, active collection system (wells,
pumps and piping); and 4) operational and maintenance concerns with low-flow pumping system.
Based on these disadvantages and existing unknowns. this technology has been eliminated from

further evaluation.

A G I,

I TN L0 ST 378 S TN LM Sl % 5 3 %" o iy s
THe anstallationpt/ananteréeptor Aréncéhalong the eastern boundary of -the-landfill7ZAd/0nl%

ot par2 e B i
A A Y . -
dasmeradient/ot aréas AfGWit to carry groundwater 1mpacted by the landfill is an effectigf
technology to prevent the migration of leachate and shallow groundwater. Howe¥erZh1s

B2 o %

ESHIoEy A oE T not meetAlte SECoRdA4Rdrill removal action objectiver-"ievent 1o/ HEZEREN}

B AT o Al S SR ariid Antiltrate. thidugh the landfill’ debri§/mass and FedEAt%

% R e e R i e iRy A . . A n .
A Aachate senerationy/ Use of a interceptor trench instead of a line of extraction wells

reduces the volume of extracted water by approximately one-half since only upgradient water 1s

extracted. Extensive groundwater characterization and modalling, in addition to knowledge of

landfill base topography, would be needed to adequately design and install the system.

gt s et . . RO 5 %7
Interceptor trenchs have been e;g:rggggggg as a downgradient 15olation technology becatiseZthrs

use’
Vi i d i i S, L 7 i e - R
GBtion cannot satstyaherémovalZachdn/objective described above.

o ot

Leachate Treatment

From the leachate collection systems, the leachate would be transferred to equaiizauon or storage
tanks. These tanks would serve to equalize influent concentrations and provide storage prior to

implementation of the chosen treatment/disposal option.

Off-Site Treatment -
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Off-site treatment of the leachate is a removal technology which achieves the removal action goal
of prevention of migration of leachate outside the boundary of compliance. Off-site treatment

consists of either an industrial wastewater treatmenrt racility or a POTW as described below.

Industrial Wastewater Treatment Facility

The leachate can be effectively treated at an approved industrial wastewater treatment facility
without pretreatment. Therefore, off-site treatment via an industrial wastewater treatment facility

has been retained.
POTW -

The quantity of leachate/groundwater which will require pretreatment and/or otf-site treatment
is the primary factor in the selection of the appropriate off-site treatment locauon. Previous
studies indicate that the standard treatment processes within a local POTW can effecuvely treat
leachate if the flow accounts for less than five percent of the POTW's influent. The expeected
“4imatéd collection rate from the Site is approximately one percent of the current POTW loading

of 3.8 MGD (5.1 MGD maximum). Therefore, it i1s anticipated that the local POTW can

effectively treat the leachate.

Pretreatment of the leachate may be required for discharge to tha POTW depending on final flow
rates and concentrations. Comparison of the leachate analvsis with the POTW acceptance critena
indicates that pretreatment would be required for hzavv merals (arsenic. :ron, magnesium,
manganese, and zinc). Additional treatment for bartum 15 expactad since leveis greater than the

MCL have been found. Off-site treatment to the POTW has tharafore been ratained.
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On-Site Treatment

On-site treatment may consist of the use of chemical or physical treatment process to treat
collected leachate for discharge to surface waters or off-site treatment. Treatment requirements
for the leachate regulatory requirements or facility requirements. Based on applicable ARARs
listed in Section 3.4, the likely pretreatment requirements may include: metals removal (arsenic,
barium, iron, magnesium, manganese and zinc), pH adjustment and filtranon. Additional
treatment requirements may be required for VOCs (total xylenes, benzene, and acetone) and small

quantities of SVOCs, particularly, bis (2)-ethylhexelphthalate.

The effective treatment technologtes presented below are selected based on past experience and
published studies. As with most treatment plant designs, banch scale studies are recommended
on several processes/vendor equipment to evaluate their effectiveness on the specific
leachate/groundwater to be treated. Design considerations such as process chemical requirements
and sludge disposal requirements would be evaluated to determine the optimal treatment

processes.

Chemical Treatment Processes

Neutralization of the leachate/groundwater may be necessarv 10 aid in the treatment of metals.
This is a standard pretreatment process which should be considered based on previous treatment

system designs.

Coagulation/Flocculation with lime is an effecuve removal mechanism of heavy metals in the
leachate/groundwater based on past experience. This 15 a primary pretreatment process for

disposal to the POTW. The primary equipment required for this process includes a mixing tank,

clarifier, and sludge filter press.
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e 7. i L0 oA a2k R VI I e - .o T s S SYY T
AT e A3k héher chemical treatment processes are.required/ZZA%

o

X4

B

JESE AR B ad e A Esigd/phase:+ Chiemical weatment processes aresconsidéféd’a
IS AR A e A S A isiEr/consideration.

Physical Treatment Processes

Physical separation is an applicable process removal action. Analysis of the leachate indicates
the necessity of specific gravity separation via an oil/water separator. A storage tank for the

removed oil and any accumulated sediments would be needed with this pretreatment process.

Suspended solids in the leachate/groundwater can be effecuvely removed by filtranon in bag
filters and would be considered a necessary pretreatment process. DAF would also process
suspended sediment, but in addition, the DAF process can provide some air stripping of the low
levels of VOCs found in the leachate. Therefore, this process is retained for use in a pnmary

treatment process train alternative.

Air stripping is an effective removal technology of all levels of VOCs. Since air stripping
simply transfers the contaminants from the liquid to the vapor phase, some additional processes
may be required to control the release of VOCs into the atmosphere. Due to the low ievel of
VOCs encountered in the leachate/groundwater, the DAF process may prove 1o be the more
efficient process upon evaluation of bench scale testing and vendor equipment, however, this
process is recommended for further evaluation in a primary treatment process train.

Adsorption by activated carbon is a process which will 2rtzcuvely treat both VOCs and low
levels of metals. Treatment may be performed in the liquia phase as a primary treatment unit
for VOCs and as a polishing step for metals removal. Liqu:¢ phase carbon 1s available in both
granular and powered form. The benefit with powdered carzon 1s the additional BOD treatment
capability. Since the BOD of the leachate is representatuve of an older landfill (less than

500 mg/l), this treatment option is of no additional use ana therefore 15 ehminated.
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Vapor phase activated carbon treatment would typicaily tollow an air stripper or DAF unit.
Vapor phase treatment permits more efficiently VOC removal. but since the metals remain the
water phase after air stripping or DAF, the vapor phase carbon cannot aid in the metals removal
process. This treatment is recommended only to provide control of air emissions required as part
of the regulations.

In summary, on-site treatment of collected leachate has’not beengetained dusAoAhe e ATALEH
SR BT At BTt dU ey (OO Terer 107SECion 4.3 3  has-been-—retained-  HEYERLY
AR ase T e it/ Mdve - beknzevaluated, " more - defititive - conclu$ions - TelAHA4G

grundwater/éachat If the results indicate that the flowArGIANE

2t A 220000002, 224

74 ’//ﬁ/////'///é/’://‘o"’. g 7/7” sz
Sharge nipemill/extend]

Hagatiated”7/A combination of a variety of technologies is effective in treating the leachate to

eyond-théZestimated one year, then, the on-site systemZwiiiZhe
discharge or off-site facility requirements.

4375 Leachate/Groundwater Isolation

Slurry Walls

Slurry walls can be used to meet the response action objectives of preventing additional
groundwater movement into the landfill mass and to prevent the migration of contaminated
leachate/groundwater beyond the boundary of compliance. Based on the hvdraulic gradient of
the groundwater upgradient of the landfill (west and north), an upgradient 10e drain may be
required to collect the groundwater and redirect it around the landfill. Upgradient slurry walls
have been installed in many similar projects and have proven 10 be effecive. A cement-bentonite

slurry wall may be required in this case due to Site conditions.

The wai! should extend approximately five feet into the underiving confining laver to effectuvely

block the flow of groundwater. The slurry wall-would be keved-in 1o the underlying ull in the
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southwest and northern landfill perimeter. In the northwest corner of the landfill where bedrock
1s exposed the wall would be keyed-into a competent surface. Grounng may be required to

effective cut-off upgradient flow in the bedrock fractures An upgradient isolation slurry wall has

been retained.

Application of the slurry wall down gradient of the landfill (along the eastern boundary) would
require an interceptor trench and active pumping system to prevent the groundwater from
mounding within the landfill. Since an effective downgradient collection system would perform
the same function, this application is not eliminated as a down gradient 1solation technology. The
possibility exists that during the implementation of this r2moval technology wetlands may be

disturbed. The site includes 13 identifiable wetlands. as described in [ISCR.
Grouting

The use of grouting to seal voids in fractured bedrock 1s a technology which will aid in the
achievement of the response action objectives. [t has bz2n applied in conjunction with slurry
walls in the past to obtain a competent upgradient groundwater barrier in areas where bedrock
is the confining layer. Sole use of grouting to form a groundwater barrier is typically
recommended only in bedrock applications for short lengths duz 10 the high cost and its lack of
competence and high permeability in sand and gravel applications. Grouting has been eliminated

as an upgradient or downgradient isolation technology

P R
Uptradiént Interceptor Trenches

Interceptor trenches provide a hydraulic barrier much like slurnv walls which can achieve the

response action objectives both for prevention of g¢roundwater flow on and off the Site

Installation of an interceptor trench upgradient of the landfill wwould require an acuve collecuon
2

. . . . . . . o R R B i ez
and discharge system in order to maintain the hydraulic carner An acuve upgradiént systentas

22077,
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DEEA 0 B e sty s M A obTEEe can be AL BB SHEd i pas e
OB 41/ Because interceptor trenches are not effective as a passive upgradient
technology W;’ij they have been eliminated from consideration.

e aeah i A ac e AR A S AR s
%%W%W%gm

/7:;// Landfill Gas Management

This technology could satisfy the removal action objecuves for the Site by: controlling landfill
gas so that methane gas does not cause a fire or explosion hazard: preventing the inhalation of
landfill gas containing hazardous substances; and, meenng state and federal air quality standards.
Currently, a passive gas venting system is in-place at the Site that was approved by the Vermont

Agency of Natural Resources in 1990.

In order to confirm the requirement of an active versus a passive gas management system,
additional field testing of the gas directly below the existing eaas//// ,/(,/fv//é/ﬁ may be conducted.
The methodologies for gas collection and sampling i1s provided in 40 CFR Parts 51, 52 and 60.
Basically, this procedure includes the "punch bar" methods twpically emploved for soil gas
surveys with a sampling train/vacuum pump setup to collect a sample for a known duration. The
concentration (pounds per eight hours) of the gas is typically required for fourteen (14) different
organic compounds prescribed by the Vermont Air Pollution Control Division. The complete list
of the Hazard Ambient Air Standards is provided in Appendix C of the State of Vermont Agency
of Natural Resources Air Pollution Control Regulations (August 13, 1993). The results of this
analysis 1s compared to the action level concentrations for the fourteen compounds. If anyv of the
compound concentrations exceed the action levels then 2n acuve svstem 1s raquired.
Additionally, 1n the absence of Site-specific data, theoretcal caicuiatons can be used to esumate

the organic compound concentrations of the gas_
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The screening of three specific opuions for the gas management technology 1s provided below.

Existing Passive Gas Venting System

The existing vents (consisting of three) were installed as part of the VTANR:approved closure
in 1990. The passive system has been operauonal since 1990 with no apparent problems. The
existing system meets the removal action objectives. However, it is unknown at this time
whether the gas vents would meet the organic compound discharge criteria established by the
State and Federal requirements. The existing system could be upgraded as needed 10 meet the
air quality standards by installing activated carbon canisters to treat the gas. Therefore, because
the existing system satisfies the removal action objectives, this option will be ratained for further

evaluation.

Uperaded Passive Gas Venting System

Additional vents may need to be installed as part of the closure plan. Following installation of
additional passive vents, the gas emissions would be monitorad to determine the composition of

the gas. If the concentrations were below the action level. then. monitoring of the gas would

continue at the required time interval.

An implementation risk exists associated with designing a passive gas svstem and then
determining that, following installation, the system must be converted to an acuve syvstem. If the
concentration of the fourteen priority organics in the ¢as from the passive svstem 2xceeds the
action levels, then, a source of gas treatment must be rztrofitted and/or the vents must be
converted to an active gas collection/treatment system. The potenual exists for the concentration

. of the organic compounds in the landfill to increase over nms

(BENN\00O0O6ST\R00TA) 4-390
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The retrofitted treatment option would typically inciude the placement of organic carbon canisters
on the vent port. The collection/treatment conversion option would be designed and instalied
based upon the existing conditions of the vents and other site specific conditions.

Based upon the discussions presented herein, this option 1s retained for further analysis.

Active Gas Collection System—+#Gas Treatment

Active gas collection/treatment is applicable to the specific site conditions. Active gas
collecuion/treatment systems have been utilized at municipal landfill facilities. Installation of an

active system could control the landfill gas so that methane does not present a fire or explosion

hazard.

However, active gas collection systems can be very operation and maintenance intensive.
Additionally, the condensate collected from the process must be treated. An active system would
be more effective than a passive system in preventing off-site migration of gases following

capping.

Therefore, this option is also retained for further analysis pending evaluauon of site data.
R T PT: % . R 75 07 W5

55 Remedm&en-e(-Sonls_/Sedlmentszg’fégpﬁns/ 4&1 asures

(RO ririess 22

Excavation_and Consolidation

This technology is effective in preventing contact with impacted soil§/sediments and utilizes
established materials handling techniques. The quantitv of impacted soiis/sediments 1s minimal
relative to the landfill waste volume. This technology meets 40 CFR Subpart 6 (PCB Spill

Cleanup Policy) for the disposal of soils with PCB concentrations greater than 30 ppm.

*
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Excavation of impacted soil§/sediments in the Drainage Pond and culvert area and consolidation

within the limits of the landfill prior to capping has been retained for further evaluation as a part

of a removal alternative.

On-Site Solidification/Stabilization

On-Site solidification/stabilization has been eliminated from further consideration as the
technologies discussed have little proven effectiveness in the treatment of PCBs. [n addition, the
minimal volume and variable concentration of contaminants of concern within impacted

soils/sediments does not warrant consideration of in-situ or ex-situ treatment.

Off-Site Treatment and Disposal

Soil§/sediments with concentrations greater than 50 ppm PCBs by weight are hazardous waste
designated VT 01 as defined by Section 7-210 of the Vermont Hazardous Waste Management
Regulations (10 VSA Chapter 159) and would require disposal at an approved incinerator or
hazardous waste disposal facility. Soils/sediments with concentrations less than 50 ppm PCBs
can be disposed of at an approved municipal solid waste landfill. —Whie-eff-site-TSD-facthities
Cor effoct] hrolosiost : . : abilit—of e :

. oo ) . . atod_witl

transportatten- he off-site treatment and disposal of th2 impacted sediments has therefore been

eliminated from consideration.
Containment

Considering the ground surface topography in the pona area. containment via capping would
require the addition of fill to properly grade the area and wouid require separate monitoring apart

from the main landfill area. Extension of the Jandni! cap io include the Drainage Pond and

14
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culvert s cost prohibitive and technically difficult. Containment via capping has therefore been

eliminated from consideration.
43%% Management and Institutional Controls

Institutional controls can provide an effective means 1o control future use of and access to the
Site. Technology-specific monitoring requirements may be used to adequately assess site
conditions to assess the effectiveness of the removal action, and assess whether further removal
action is necessary. The technology specific monitoring should be consistent with the overall
remedial action for the site. Installation of chain-link fencing provides a low-cost, easily
implementable deterrent system to rapidly secure the area and himit unauthorized access to the
Site. Management and institutional controls are therefore retained for further analysis.

TR BT ACnToTeEY K teeninp/fias been presented in Table 42174 TRis summat/Aa61%

WA Y PP A R . Cy. o QR 7z
indlades 4 de pHGR/GEANE femovalZaction technology and the associated ‘process Oplions /4

R I RO B e T o0 s - s .- .. : .- ey
Aeiption B A proceé options;vand, .a description of the critical screening . crit

% A S A e 0 LG KA
summaryz thesscreeningzresults include:

S th

LGP s
Contamment

e

R 2 T, g s R A A §eR 2 AR N Sy T R I
THE A 8mpOsIte BaT&A 40 and ihe single‘barrier cap have been retained-because these OBHONS
LGN A AR . . .. P N
satistyAhe remoyal action/objectives:-, Bécause maintaining the existing soil cover WouUld 0h1%

LA IR, N TIN5 Lot g . e R R
pattallysansty e .temoval action objéctives, this technology has been eliminated from FuARér

5 Y i PRI ; PG Ty e . . . . R
consideration? ET ind‘Sediment control is common to ail containment options, theréforezit

will/be retained 461 both’the composite and single barriar containment options.
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L G ORIy I e SR ST TN T S
Landfill Teachate Colféétion7and *Treatment

PV R R A i R oK U S b 0 v . . . . - SIS IO NP i o € 2 7
UpBradiisahe £ st/ feachaté/colléction system - will be retained because;this optionAffiZ41d
<% L X el T R A i Al s iy &2 el W SR, A . R I st - Kz
e AN e val /adtionobjectives.  The well point- collection networkZHASAKEs
P4, G A YA A i o A ¥ 57 B ki e = A : 2T L o I BB ¢ 2 e
At DA tsE e chAo o8y may/impact groundwater; and, drilling info the [ARdBIIAH4S

s 2 g L 3 e e e e A 4 . o PR TR SNG4 ( 744~
BEhAzardous7/ Ot Sité/and on’site treatment have been retained because each option will/ZAtrsEs

SNt Doy
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e Femoval/Action precnves:
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The slurry wallproce chriology has been retained bzcause it satsfies the removalZ4¢tion
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objéctiye Dbeen-eliminated from consideration because this option is noteffecirve
B L e
i kandZand; eravel/and vould

Y
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AT

sz, Grouting b

7es.

ot-be structurally sound as a sole technology: Both-upgradfént

iz ord

oA dIEnTnteIcentoraTenchés idve been eliminated from further ¢onsideratigfi/Zffese

N
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S AT E VAT 618 assive technology (1e. must be atCompanicd BIEIEH
B I AT O Rty AN AIT A8 B effective). Additionally’ intefcéptor trenchAYStents
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I4ndfil Gas - Management

THEASIVE easmandeEnent’system: opfidh may satisfy the removal action objective. Addifionat

gy,
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the/ femoval ‘action;objéctivethérefore, Ahis oprion has been rerained.
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SO

EXcavation and L Ons ol I A E e S dny ok the BURABIBAEd KOIEiss
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alternative”
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44 SUMMARY OF REMOVAL ACTION ALTERNATIVES SELECTED

The purpose of this section is to combine the removal action technologies which have been
identified and referred in Section 4.2 and 4.3 into removal action alternatives. The technologies

that were retained have been grouped into four removal action alternatives. The abbreviated

description for each alternative has been presented below for simplification purposes.Z IHé

R R L R s R T s Ry » I
RO G e AT A A eI e A sCreened in: SERISH/A 2 /A0 A K SmbinEd/nts

st T

R s i A A e i ki A i R ik i et O s S W WY % : :
R A A Gl A e A R A S EAtBATe Presented or L able 4707 The alternatives described

Footossrets? S 1onre e el eR 2/ S ol vt PP

below shall be referred to as Altemative I through Alternauve IV henceforth throughout this

document. The following alternatives have been developed for screening purposes:

I I I 0 o R R oo e s T, 2 g o I
Nete A e Aot alteinanyvesassociated mihdowngradient groundwat avebeen

I e A 75 G500 s K I LT R R e
eiiminated /The fotir foliowing alleinalivesyepresentupgradient g

Lert0109050000250: 20 08072005 4 0 P00,

G v
+.isofation:
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II.

[11.

V.

Composite Barrier Cap / Upgradient Groundwater Isolation / Exisung Discharge Pipe
Collection with Off-site Treatment : Active Gas Management : Excavaton of Impacted
Soils with On-site Landfill Consolidation / Management and Institunonal Controls

Single Barrier Cap / Upgradient Groundwater lIsolauon / Existing Discharge Pipe
Collection with Off-site Treatment / Active Gas Management System / Excavation of
Impacted Soils with On-site Landfill Consolidation : Management and Institutional

Controls

Composite Barrier Cap s Upgradient Groundwater Isolanon ; Exisung Discharge Pipe
Collection with Off-site Treatment : Passive Gas Management ¢ Excavauon of Impacted

Soils with On-site Landfill Consolidatuon / Management and Insututuonal Controls

Single Barrier Cap / Upgradient Groundwater Isolauon / Existing Discharge Pipe
Collection with Off-site Treatment / Passive Gas Management System / Excavation of
Impacted Soils with On-site Landfill Consolidation . Management and Institutional

Controls

The primary technology/option varniables which disunguish 2ach of the alternanves are as follows:

e active versus passive gas management. and
» composite versus single barrier cap.
L ] %ﬁe—%mmm ; -

. A . .
Alternatives I and II HiardIV incorporate the active ¢as managament technology option whereas

Alternanves [II"and’ IV ¥ VH-andVH incorporate a passive vas management technology.

Thetechrologsyropton—vartablesforteachatetreatmantaredoseribad-balow
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Alternatives I andiIII H -/ -and— incorporate the composite barrier cap whereas Alternatives
Wand 1V BV VH-and-VH incorporate the single barrier cap.

Y e PN X L A . - . -
OUr7Al temaﬁVes?ﬁmjpdg}/ﬁ%kemaﬂw—l—M&em&aw#l—%emaﬂw—k—m - Ay —Adterratve-MH

conststs—of an upgradient groundwater 1solation (slurry wall) opuon. The purpose of the slurry

wall is to prevent groundwater from contacting the landfill contents. A toe drain ma¥/f&is

10 le iVl

required to redirect the groundwater flow upgradient of the slurry wall. The cap system wll
minimize any future infiltration of surface water into the landfill contents. Over time with no

influent water, the leachate flow from the landfill should attenuate, eventually resulting in a

LR e

stoppage of flow from the discharge pipe. This assumption is based upon best professipnal

S i

ot and prelinindfyzev

yro

judgeme ation of the Phase IB investigation data which indicates 335415

B A i e B R AR LR A 6 - e . g e IR
assumption’is/reasonable’/ (47 one yearsduration for leachate flow: was”assumed for/Cashing
YN« . .

DHIDHSESY/ Ahis—conclusion-however—may-be—changed-based-on—the-ouicome—of-thePhaseIB
The assertion of short-term leachate production in the four Alternatives E--HE—anrd-VH brings

a temporal view to the leachate collection and disposal portion of the Alternauves. Given the
éfiMatéd/expected duration to zero leachate discharge (less than one vear), the selection of the

CTPr 0700200577007

on-site treatment options 1s not logical. The only remaining option 1s off-site treatment at an
. . P LG II 425 o Loy IR .. - IR
industrial treatment facility. TH&Zestimated average flow rate from the discharge.pipe 45Alree
P { i e e e e L e
elisnperminate /IR assimed

A SIS EE

Z LI o D )

4o

ispose of the leachate-at an industrial treatmeBtAacity

Lt . . [P Al UL R
Cthis point in time, a specific industrial treatment a1ty

i i s sk g v 77 . . P .
Ha&hovheenadentitied”7/Double-contained tanks and a truck loading facility would be installed

near the discharge point as part of this option to facilitate the transfer process.

Vi -consisis-of a-downgradtent-sroundwater-coHecton sy siem-{ interecptorreneiyfoHewed by
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the- ROV -eoran-NPDES-discharge potnt-appears-to-be-the-lovical -opiton—The ful-extentof-the
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MODJEICATIONS HAVEB

5.0 ANALYSIS OF REMOVAL ACTION ALTERNATIVES

S.1 INTRODUCTION

This section provides a detailed analysis of the-eight four alternauves using the effectiveness,

implementability, and cost criteria identified in the document ntled "Guidance on Conducting

NTCRAs under CERCLA". Thé’main ¢riteria and subcriteria recommended for analysjshavé
4 h "L

. . . . R LT
criteria/subcriteria that are applicable to the-Site/have

7’//////’///7////#1’//‘////’1’”/ YR TG

beensextracted

A

, L O %
om::this/dgcument

o At 72007:

L RIS 7, .
b analyzed for eactt/Kltemativé Where-appropriate.

5.1.1 Effectiveness

Etecivenessadaressesateidéeree 16 which the -Alternative: meets the objective within AHEAEATE

e t
z ~
B = P o ey A A l.‘l/,;.

’ 7 ARG R e s ] . . . ALY
AR SV AGTOATARAITId i/ Seétion- 3.2); complies with ARARs and othei K%

e 4

R AL 7 Ry Ok Y L s s ot PR . e I
At AR danCe /o Adtm etfectiveness and permanence. The objectives/Kfféris

Gesill 2lee Po0 s

R W . . <\ g Ty
e nsed n Al comparative analysis for etfectiveness of the alternatives are described TNZeAH0N

S A %

44y o SHi L s o L n e
yi/ G AR, ATASN
% M 2 /,,,,gm,l, DILZ L0 ,;t,he 220 2

v st 7

P e

RA/Glidance: These subcriteria (from Exhibit 7) are listedBEI5%

%)) proiechyeness
PO SREIHATA the communiy

T ——

T, Proiéctve ot Anvironment

7/ Complies Vath/ARAR'S

ST, KT 2 T RS A A Lo .
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i YT 6F Aréatment/containment expected
s
4

9 Wil Aiaintain Kontrol Gntil long term-solution implemented

=z v A0

Pk i R S ksl e e Ll S 4 ka3 R W S S e . S y § SRS T OISl R Zri iz
b A adtoryédardingfesidual éffect concern and maintaining control until1ong ferm Ao H

I TH P 228 2, Fre s o

Ry TR N . L e I
ISAmipfémentedZTemot applicablé to this Site. Therefore, these issues were not diséus§ed4nARE

SAA o Ni er N

TR
Yihsequent sechians;

5.1.2 Implementability

IV/////// LA Wk *(’”% " S i oy

niplémentability gyaluatign of Altematives includes the an assessment of the technical féasSiBilif%
% A CULL T 7 s 8 SREls 2l Dty
HEAdministatve feasibility,.

zz ere. Fhzs.

and,” the availability of various services and material§7/ZI1ié

P § Vi UGt S B Lkdad h kol e iy SAIEG e e - . P -
fofl6pang subcriterrazhave:been extracted from Exhibit 7 of the NTCRA Guidance.

4 A A iy L Y e AR X 7 . .
L 0y GionZand operational“considerations

Yk sirated/perfotmanceluseful life
S RAEabIe o %nvironmental .Conditions
A OnTTIbL medial ‘performance
AN Beamplémented in;

9 /Fatipment
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d;services

ng;capability

+ #7 Pgst/Reémoval.Site' Control (PRSC)
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¢/ Adminidtnande Feasivility

Srrer PP Py

.‘Z'ng/@zﬁ;y/////x////y///_///////x///z%
% {sa-
s LTS A e quLred

Leerte?l.

i asEmEntSOraTeht/of-ways Tequired
B i ////////7'-”////’//////(—.’4,7_’:;"1 RS A
AP ON AQSINIIE property,
B2 U 9 iR A i i /i ol G M e s Y R B
%) ABHIN A6 anposeansiitutional/Controls

2 D A AR -

% AREhBssd finpose bbtaiming/éxemption from statutory:limits (if needed)

T8¢ pemite And Faseiments/BY nehtiof-Ways irequired will essentially.-be identicalZfF/84h
A Te /A dditional1¥ the/impactzon-adjoining property and the likelihood “of BEGHHE
exemphions fromhe statutory limits (if ieeded) should be virtuaily identical for each ALtEfHATIVe:

R
THerefore; these

AT

2factors are not discussed in the subsequent sections.

5.1.3 Cost

Cost evaluations include an estimation of the capital cost (direct and indirect) and the annual
Post-Removal Site Control (PRSC) cost. Specifically, the cost analysis portion of the EE/CA
consists of estimating the capital and PRSC costs for the technologies of each alternative,
calculating the present worth for each alternative, performing a sensitivity analysis for changes

in key parameters, and using the results in the comparanve analvsis of Szcuon 6.

The cost analysis was performed in accordance with thz ¢uidance contained in the documents
titled "Remedial Action Costing Procedures Manual” (USEPA600/8-87'049) and "Superfund
Remedial Design and Remedial Action Guidance” (OSWER Directive 9355.0-3A June 1986).
Capital costs (direct and indirect) and PRSC costs were zsumated using cost estimating
information such as vendor information, Means Building Construction Cost Data, McLaren/Hart's
past experience at similar sites, estimates for simiar projects. and the USEPA documents

referenced above.
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The present worth analysis was used as a mechanism to relate the long-term expenditures for
PRSC to a current dollar value so overall costs of the various alternatives could be compared.
Through a present worth analysis the impacts of high PRSC costs can be evaluated against low

initial capital costs for any alternative. The present-worth analysis evaluating the PRSC cost after

year zero uses a discount rate of 7 and-10 percent before taxes and after inflation for a tf{ff¢

three year period. Altheusgh-netrequired-by-the-cosung procedures—anual—the-seven-percent

A 2l
cy f //7//////// s ’ ,.’.;7/// ,.,4,..: ,,.,’;//,‘,,;',V///.f//;v/////// ///y//%///////y o ,4/,//,,' R . ; / , 7;,7,.7//.7//'/‘,,7///// )
PRSC Was chosen for &M Actupifies A¢diated Anthy the final remoyal action/fov fite Kjte

P A L 2 R e e il i A 2 R e R e T il e G gl i A i e e
ConseausmtivabIs remoyal Action s el Aontaed And doss notrely on/subsequent/acions,

Geselisee e

The variability of the cost estimate is anticipated to be +50 to -30 percent of the actual cost; the
actual cost will depend on the final design and contractor bids. A summary of the capital (direct
and indirect), annual PRSC, and total present worth cost of each alternative is presented in Table
5.1 with detailed cost tables provided in Appendix C. In addition, the rationale or source used

in developing the costs for each Alternative is presented in the notes provided in Appendix C.
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5.2.1 Effectiveness
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+  $20.000/vear for erosion and sedimentation control maintenance and repair.

. $1.600.000 tmn3 to $3,900,000 tmax— for leachate collection and treatment; and,

»  $50.000/vear for Barrier Performance Analvtical Costs.
*  $50.000/vear tor the gas extraction system O&M.

The present worth cost is estimated to range from a minimum of $8:534.73$ $9:333274t0 a
maximum of-$+8:83+-235: $12:1555,673 assuming a 3 30 vear period with a 7 percent discount
rate and—from—a—mmum—of-—$8 516 -8 to-a-maxtmum—ot—1+0-8+6-178—with—a—10—percent
diseount—tate—tboth before taxes and after inflanons The results of this cost estimate iszare
summarnzed in Table 5-1. The calculations that were performed to esumate matenal costs and

quantities are provided in Appendix C.

(BENN 000085TRMIA" 5.8
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Ahe permits/Tequired;to  manage the condensare generated from the active/gas

R A

management/system

5.3.3 Cost

The esumated capital cost for Alternative IT is $5429363- $3.781,960. The esumated PRSC cost
is estimated to range from $1,735,000 to $4,035.000 which includes the following:

$15,000/year for cap maintenance including mowing and cap repair;

»  $20,000/vear for erosion and sedimentation controi maintenance and repair:

+  $50,000/year barrier performance analytical costs:

» 31,600,000 @min to $3,900,000 Gmax-) for leachare disposal to an off-site Industrial

Treatment Facility; and,

* $50,000/year for the gas extraction system O&NMN

The presem worth cost is estimated to range from $7383-333 $8,704,523 10 $968335335

/////

$9-665—028—M§h-a-+0—pe¥eem—d+seeam—f&6e—(-be+h berore taxes and after inflation. The results
of this cost estimate is7aré summarized in Table 3-1  The calculations that were performed to

estimate material costs and quantities +s-are providad in Appandix C

547 ALTERNATIVE) 1Il''-  COMPOSITE BARRIER CAP / UPGRADIENT

GROUNDWATER ISOLATION / EXISTING DISCHARGE PIPE COLLECTION

'BENNW000065T ROUIA)
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3.4.3 Cost

s WP,

The estimated capital cost for Alternative III is estumated to be—$6:331453 fampe Arom
S%%%%%X@ﬁ% The estimated annual PRSC cost 1s estimated to range from
$1,745,000 to $4,045,000 which includes the following:

¢ $15,000/year for cap maintenance including mowing and cap repair:

+  $20,000/year for erosion and sedimentation control maintenance and repair;

¢+ 81,600,000 g 1o $3,900,000 @gmax-) for leachate colliection and treatment; and.
e  $50,000/year for Barrier Performance Analytical Costs.

»  $60,000/year for the gas extraction system O&M.

The present worth cost 1s estimate to range from $8333:879 S9078365 10 $10.:431979
$VES0/164 assuming a 3730 year period with a 7 percent discount rate-and-from-$8-1H2:046-t0
$10-412-046-wath-aH0-percent-discount-rate-(both before taxes and after inflauony. The results
of this cost estimate is7are summarized in Table 5-1. The calculations that were performed to

estimate material costs and quantities are provided in Appendix C.

57 AVIERNATIVIAV . SINGUABARRIER CAP/ UPGRADIENT GROUNDWATLE,
ONZEXISTING DISCHARGH

AITUTIONAL CONTROLS
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21k 4

chom

R,
matenals:

IWis mcknowledeed Ahat ngle barrier cap, by. definition, does not satisfy the USEPA%

oy fr ey v v
2 //////////////////'///"////// "”/4'///'5,”/’/,""”///-f’/{ff'"///,{’t"”t’, Ly . .y . ' . - Lo T
S mendation A0T 4’ S tWocomponent’ low-permeability layer” which is déScribbdgm/ans

feeteal/ suidante document t

GIIIII 01 20Tt

R . T
Irpotndments’ (E

PR SOy R A

offered by-a composite |
S ) Ak s
bArer £avy Howe

2 o

itled "Final' Covers on Hazardous Waste Landfills and /Siirface

TS YU IS

ly. 1989), does not provide the redundant/protection

s
1

4 4 L g ik £ KA e L RN £H50y ) . g e
objectives forthe/Site//is'potentially. applicable and can be designed 1o comply with’th&/RCRA

VAL A0 YL

SHBHE  final edver/performance réquirements (40 CFR §264.310). The RCRA7/Subfitled

:".?,’7/////%’////_//// R L G s
& reeuiation

CAODInEAcE
Rules// Ther

7. more,sfringent than the VTANR Solid Waste Managenment

tainment technology will sausfv both the Federal and Sta

SR

g o %3 AV 2 e [ ~ L I
reuitements’ Instalfation’6f An/active gas management system would conform 1o thé applicable

Stite and Federalzcquirements’/

S AIRAL L 12, A

owever, additional analytical data for the landfill’gasswauld

R i 3 Y O AR 85 2 Sy . . . L
berequired/ioddéfermine if passive gasiventing is acceptable  The Act 230 requirements, would
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i A/ AUhieve/Reémoval‘Objectives

e

THe sinelébarmer cap systemwiil prevent-direct contact and ingestion of soil and debrisayitHin
and BEAsatl AnE Handnll The cap willzai
BRI Bt N acate /And Kontain  Tandfill ‘generated gas and oddrs: Implementation/Sf4He
srmwateY magadément system will/€ontrol. surface water, runoff to.. minimize//efo8iar
ARG 6 A ARt Ay 3141 Prevent contact of the groundwater AAHALTALIE
BRI MEEI1e) SoRIOIIIRE potential/leachate - production. . Thgz EroundatE
SIS prevent AL @extentpracticable, the saturation of the landfill debris H&SATAH

Ly . .. .. . . A I
d in‘minimizing stormwater infiltrationzprevent/ Al

gy

upgradientgroundwater, The upgradient groundwater isolation unit will divert the groundgater

L R L Ry e L Ty e e . . . ey,
%&@%eﬁaﬂdﬁ} . This;will'esult in minimizing the migration of contaminated groundwater

sy

vevond ihe bonddary/of Compliance. - The:existing landfill underdrain system will be fitted &ith

RS et R Qalize /and storé Aeachate for transportation to an industrial AVaS(EHALE
R AT B4Rt the miBration of leachate and prevent leach4f&A74tH
A AHalI6% BrGtrdWater/ The paséive landfill gas system may control the off:Site MigratioH
SEA A0 et Bl an 68 /as beloW the cap. The passive system will also’ mMinimiZeAta
PRTERtAT Ao fite and Explosion’hazards. .

A /8 s e i
HazArdoe substances m

POY L VTSI 08 101177

R R

However, the inhalation of landfill gas:confaining

Wiy g v . Sy R A
v mot//bexprevented.  Excavationiconsolidation of the’ impacted

77 v

R rrey ey

rainage ‘Pond will address the removal action objectives/at/this

% I/// 2

soilfsediments from th
A A
focation .

§527 Implementability

AP S ra T 7

Tééhaical Feasibit

Irplementation of this Alternative is technically feasible. Specialty contractors will be'required

O A R

/geomembrane: componen 1e cap system and the upgradient groundwa
eomembrane  components of 1l r 1 d the upg t groundwater

toZanstall “th
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DAL
>

IR Ve AL At piober operation and maintenance.of the-installed/sysfems/re
DEHGTed P S A ISt Aite/ot this Alternative should be acceptable.

RGTaSHHY

RSSO AT IRTERTTRA ot consirucion should B8 el villibTERER
SRR RER e s have Seen Fraliinanly e EEIoRg
S B SSBrS il 1 cortrot ould e'seively ST ERGRRRS

TR AT o Adasal vasteWatéciteatment facility within a reasonable distandé4G4RE4IE

R K ) i) 7
2 ¢ 1

T Al sl v A sty At bbtaimine permission-to dispose of the impacted grotnaAIY4
B A R et antiipated i be problematic. This Alternative is not in COMBIGREA
U A A e A S AMTIOH t6F emoval actions. Securing instinutional c8RtBIAVARS
SR AR A b arAssae /1 ktitttional ‘Gontrols such as access and/or deed G
S e it scis

5.5.3 Cost

The estimated capital cost for Alternative IV is esumated 10 b2 $50636-053- $3,506/96(; The
estimated PRSC cost 1s estimated to range from $1.745.000 0 $4.045,000 which includes the

following:

» 3$15,000/year for cap maintenance including mowing and cap repair:

*  $20,000/vear for erosion and sedimentation conirs: mantenance and repair.

’

(BENN'000065T\RO01A) 5-20
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$50.000/vear barrier performance analvtical costs:

. $1.600.000 tmin) to $3,900,000 (max for leachate disposal to an orf-site Industrial

Treatment Facility; and,
*  $60,000/vear for the gas extraction system O&M.

The present worth cost estimated to range from $%046-579 $8:435,364 to $9346-579 $10 735454
assuming a 330 year period with a 7 percent discount rate and-from-$6-096-646-16-$9.286-646
with-a—10-percentdiscount—rate~(both before taxes and arter inrtatuony. The results of this cost
estimate #s-are summarized in Table 5-1. The calculauons that were pertormed to estimate

material costs and quantities is ar¢ provided in Appendix C.

({BENNWOOO0SSTROGT A
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6.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

The goal of the comparative analysis of removal acuon alternanives 1s to evaluate the relative
performance of each alternative in relation to each of the response action objectives. The purpose
of this section is to identify the advantages and disadvantages of each alternative relative to one
another so that important tradeoffs that affect the removal action can be idenufied. The

Alternative evaluations are based on effectiveness, implementability and cost.

The advantages and disadvantages of removal action technologies which are constant among the

alternatives (E&S Control, Gas-Management, Leachate/Groundwater-Collection; Treatmentzand

et %

YR anContanpient, Soils/Sediments Remediation, and Management and Institutional Controls)
are not presented below, but can be found in Section 4.3. The relauve advantages and
disadvantages of the C8RiAinmeniCappine, and Landfill Gas Managementleachate/Groundwater
Collection—Treatment—and-Isolation/Contatnment portions of the Aalternatives are presented

below.
64 Erfecnveness

feétrieness

’@K/ LRI F 775

iainment
‘AT Altearanves identified wouldproyide protection of public health and the, envifonnent
BY Airssn e Me doiential risks aiale Site G ph e
RS AR S
% % R e o Al o et P Dty ety o = e S A
A e Rl Realill S Ahe residents living south'of the landfill may 3657 £6%
KT ARG AG Al ancreased Vehitcular wraffic required to deliver construction materals:
The two landfill caps selected in Alternatives land III ~H——and-V1 (composite barrier), and IT

R

" A'moderate short-term risk-would exis

BV H-and VA (single barrier) are.constdereg 2rractive in the snort- and long-term

v
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and provide a permanent remedy for the Site bv containing the landfill contents and mimimizing
the migration of landfill gases and infiltration through the landnll. Proven tachnologies and
construction practices exist to place both caps and the gas management syvstem etfecuvely.
USEPA guidance specifies that containment is the presumpuve remedv for municipal waste

landfills like the Bennington Municipal Landfill Superfund Site (Site).

Given the characteristics of the Site, no significant differences in the ability of the composite

barrier cover over the single barrier cover to protect public health and the environment at the Site

. . R L YR Y LGP G i B gy . . . . . 2
were identified. BSlY containment/8ptions. will satisfy the applicable - State - and “F&dézat
LRI ST L

requirements.

Yandhill"Gas/Managément

o7 A S A Y e S I L e R R X AR A A e e ~ W7 A
SAI1aton ot /An/ achiye /as management/treatment system would conform to the appfféablé

ABARI H6wever Atis inknown Wheaiher the installation of a passive gas management3YSens
W oSG e applicable State i Federal air quality criteria.” Additional analyica/dafs

R o O R R R o P R 6 7 7% o : . NI IR T I §¢
R andiill gas wonld Befequired A8 determine if passive gas venting’is acceptablé?Z

b ez

prorr P )

W 7 dasi

bz

: cFact l , ' o " of ‘
leachate/groundwater-beyond-the boundary-of-comphance—The-Ahermanves HI P l-apd1H
which—have—the—dewneradieni—nterceptor—trench—wil—not—however—meci—the-objeetrve—of

: : c 1l dobeic £ sradicnte aterii _ s
VD -is—+a-the-approach-to—=2 = ke ' —HH s '
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G 1l W il e o PR G, 7 ', oo iaigiion
187Achieve/Remaval/0bie

QRGBT 000
Coptamment

Bty i andiiny Bt Edos ol Za

(L S e P N . A g 1
id “in-minimizing stormwater infiltration, prevepf/ite

EElio oAt AR Contain T4RdIill generated gas and odors.

R 7 R R, I Y P . . - e
BEY cap systemn Bptions mill/prevent/diréct contact and ingestion of Soil and debris With{ivA

A eneny

THe Achivegas/n .(if “‘properly designed and operated) will meet7all;

P 2 j/////f R
applicabi€removal actcn ot
L. ) s P e LAk B it
BT 0t Bas and prevent

R eTs

7 The passive landfill gas system may control the7off:
il also
sion- hazards. However; the inhalation of Tandff{f/ga¢

62/)/Amplementability

P IR s o e SN i g o Y
Tééhnical Feasibility

ik it

Copitament

The two landfill caps are technically feasible and relatve:v 2asv to implement since limited

LA

construction and operations are required. Specialty contractors will be raquired to instalf’'the

e
“of the’

I A S e . . , N .
Srembranexo ‘cap;system. The amount ¢f grading rzquired would effect the

egmembrane’component

L 2z o

cost and ume of implementation of the two cappiny tecnne.ougies  The avariabiliny of suitable

low permeability soil (clay) in the local area can,aiso =ttecr in2 cost and ums of impiementaton
(BENN0000657 ROOIA) 6-3
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Clay may be substituted for FMLs in the single barrier cover Placement of the composite barrier
< sy,

mgy requires the use of both low permeability soil and GCL in combination with-ard th&/FML.

VARdGIl Gas’Matagement’

7.
7. e

IHBleeniation AL bofli €55 management/ystems is technically feasible. A 'specialty, conff#fsE
KOIAYL 1), Vo i - 7 e i i § 7 N g e e : IR L ,
W M rediired Ao anstlAe /i35 management system.  The..operation zand. main{Eagics

OO e A Ssten kgl bevelatively high. Assuming that proper SEF#fiH

WA ance st eanstalled systémeare performed the performance/useful Tife oSS

s

g'//// AL A 0

management systems:should be“acceptable.

72 2 gl
Uhhtsmment

CTILT . . y- . R et ;% /

quired for construction of ‘both caps should beZ#adity
G . . . - PR “A
g;{;//é/ther;;,soxl material sources have: been ‘prelifaffgnly

(ﬁiﬁfﬁ%mm@/reaso 1able’distance of the Site. ‘Post removal site control would be refafigely

T8¢ %ryices /squipment/and materiat

v

AIABIET oW oermenbility/ $63

s

PS5 WS it
ght/farwa

% rad#
PRk~ Py b APt 4

VAndfill/Gas Mdnagemént

R 7

& servides and equipment. fo assive system would b2 more readily available compared

posriragy:

"/'/Z%'//h'/é?///////r%,’////////;y“//f e

to/the actiye system’

b A A

I U A A e & A X $&/ 4
Adiinistrative Feasibility

Céntainment
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. R )RR Sl ke M 112 LR § L i i 7 4
NOsIsiative A5es e ot AR K0 i ionpantively different for githercap alfermative

¥4 7 A A

&% A, T A K s/ LA G ////////// G
M ey B A

& IR e o
//’ e & 1 Iy 73

)]
27 & Z Ll /s 4

“
757

The d##&/cost for the composite barrier and single barrier capping varies by approximately
M

$440100 £ 5805,000 ($225/44G $2.62 million (f/composite barrer capoptions) verses S1.81

mxlllon(%y%%f%%%) Alternatives I/@//aﬁ///%li —H—-ard V3] provide greater capping

protection because the composite barrier system provides redundancy tn minimizing the rate of

infiltration. However, 1t i1s not clear that the increased direct cost associated with providing a
redundant barrier layer is warranted. Results of HELP analyses indicate that the single barrier
cap does minimizes infiltration and therefore satisfies the RCRA Subutle C final cover
performance criteria. THE pESERUMONTLOS 161 an active and passive gasimandenient system
A AR ST00 00

s ]
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cost{3vears—10% discount)-forthe-upgradient-shurry-wak -and-ofi-ste-disposal-ransesfrom-$7.0
bined ] 3 0% di : ownaradi Hection. .
Hee diff ol L s ons-S3. 29 . . m
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TABLE ¢-1
TRECHNOLOGY SCREENING
ENGINEERING EVALUATION/COST ANALYSIS
BIH‘NINGTON LANDFILL SUPERFUND SITE
BENNINCTON, VERMONT

REMOVAL ACTION TECHNOLOGY ) PROCESS OPTION DESCRIPTION SCREENING COMMENTS
COMPOSITE BARRIER CAP FML and Soil or GCL Barrier Layer Satusfies Removal Action Objectives
4
— .
SINGLE BARRIER CAP FML or Sou Barrier Layer Sausfies Removat Action Objectives
TONTAINMENT
Regreding Backfill and Vegetation Partially Saisfies Removal
Action Objectives
EROSION AND C P \gmeering controls Saisfies Removal Action Objectives
SEDIMENTATION CONTROL Common t0 ] contanment opaons
EXISTING LEACHATE Insallation of collection sump with Satisfies Response Action Objectives
COLLECTION SYSTEM level control
Shallow wells with collection sump May tmpact groundwater, drilling into the landfill
and level controls <ould be hazardous.
LANDFILL LEACHATE
COLLECTION AND TREATMENT OFF-SITE TREATMENT POTW or industrial treatment facility Sacisfies Removal Action Objectives
ON-SITE TREATMENT Chemical svd/or phyzical trestement Sxisbes Removal Action Objectives
process feurface or POTW discharge
SLURRY WALLS /b - /o ite, intalled Lo Satisfies Removal Action Objectives
confining subsurface
LEACHATEAGROUNDWATER sound as 8 sole lechnology
1SOLATION
Perforsied pips with collection sump and Not effective 28 & sole passive npgradient
PASSIVE GAS SYSTEM Perforsted collection wella, vented (0 stmosphers May Satisfy Removal Action Objectives
or sctivated carbon
ACTIVE GAS SYSTEM Purforsisd collection wells snd/or tremch system, ifies R l Action Obj
LANDFILL GAS MANAGEMENT ‘hesder transfer sysiem, (o trestment sysom
LANDFILL GAS TREATMENT Theomal treatment consisting of SatieBes Removal Action Objectives
ground flares
EXCAVATION AND Indentification, excvation, transportation snd Setisfies Revaoval Action Objectives
placement on Gw land Gk
in-aitn /s, ex-sitn ¥'s or 30d flushing Effectiveness snproven
SOLLS/SEDOMENTS
RESPONSE MEASURES
Indetification. excvation, transportation and Nt practical for limited volumes
trestment or disposal st an epproved ofT-site facily
Site 2y fencing wd e R J Action Obj
INSTITUTION CONTROLS Health ordinances. zorung, and/or doed restnicbons Satisfies Removal Action Objectives
MANAGEMENT AND
INSTITUTIONAL CONTROLS
MONTTORING Periodic sir. sarface water. soll, sediment end or Satisfies Removal Action Objectives
groundwater monitoring
OPERATION AND MAINTENANCE 1nspection and folow-up actions Sansfies Removal Action Objectives
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BENNINGTON MUNICIPAL LANDFILL SUPERFUND SITE

TABLE 5-1
COST ESTIMATE SUMMARY
ENGINEERING EVALUATION/COST ANALYSIS

BENNINGTON, VERMONT

INDIRECT

ALTERNATIVE | DIRECT PRSC PRESENT WORTH DISCOUNTED
COST COST FOR 330 YEARS ($)
$ $ $ ot 0%
I (minimum) 5055 YEBA88 | 1,735,000 47504 8,516,178
I (maximum) 4,586,960 1,993,493 | 4,035,000 E97, 055 91 10:816,178
Uommom) | SEEERS | GBS | iSO s 2260744
W i) | SOHM | AN | 1BASD S 2365028
mnecmm) | SOSRS | U | GO0 s 665028
IV (minimum) ” e S e
IV (maximum) 5555464 6:350:395

Note: The minimum and maximum costs reflect the potential sensitivity of the Alternatives.

(BENNOO0O6ST\ROOI A
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de maximis, inc.

S T, MAR
: M2 1 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 071904
§‘ M g REGION |
% ~§ JOHN F. KENNEDY FEDERAL BUILDING
P4 ppor® ONE CONGRESS STREET

W)

BOSTON, MASSACHUSETTS 02203-2211

By Facsimile and Certified Mail

March 1, 1994

Geoff Seibel ~

Project Coordinator,

Bennington Landfill Superfund Site
de maximis, Inc.

186 Center Street

Clinton, NJ 08809

Re: Correction to February 18, 1994 Engineering Evaluation/Cost
Analysis Letter, Bennington Landfill Superfund Site,
Bennington, VT.

Dear Mr. Seibel:

Enclosed is a revision to Table 1 of the statement of work
(Attachment A of the consent order) to replace Table 1 enclosed
with the February 18, 1994 Engineering Evaluation/Cost Analysis
(EE/CA) letter. The February 18, 1994 Table 1 due date for the
Final EE/CA deliverable was incorrect. The correct due date is 5
weeks following EPA Approval of the Draft EE/CA. Please replace
the incorrect Table 1 with the revised table.

Please do not hesitate to contact me at (617) 573-5768 should you
have any questions regarding this matter.

Sincerely,

Mlan &. Bt

Indira G. Balkissoon, RPM
ME and VT Superfund Section

Enclosure

cc: Mary Jane O’Donnell/EPA Section Ghief
Andrew Raubvogel/ EPA Assistant Regional Counsel
Stan Corneille/VTDEC
Bruce Mackie/McLaren/Hart

vy Racycled/Recyclable
75 <\ Primed with Soy/Canols Ink on paser tha:
"SC:’/ comains a1 least 75% recyced fber



—STEP
1. Scoping
the RI/FS
2. Phase IA RI

Phase 1B
Field Work
(Phase 1B RI)
{Phase 1 FS)

Draft EE/CA

Final EE/CA

TABLE 1
DELIVERABLE

Work Plan for the
Limited Field
Investigation

RI/FS Work Plan

Initial Site
Characterization
Report,

Long Term Monitoring
Work Plan,

Phase 1B Work Plan
(if necessary)

Draft RI, .
Development and
Screening of
Alternatives

Technical Memo,
Post-Screening Field
Investigation Work Plan
(if necessary)

First draft EE/CA

Final EE/CA

.DUE_DATE

6 weeks after
the effective
date of the

Consent Order

12 weeks after
EPA approval
of the LFI1
Work Plan

36 weeks after
EPA approval
the RI/FS Work
Plan

May 1, 1994
March 7, 1994

18 weeks

EPA notice to
proceed with
Step 3

April 15, 1994

5 weeks
following EPA
Approval of
Draft EE/CA



TABLE 1 (Continued)

STEP DELIVERABLE DUE DATE
6. Post-screening + First draft RI/FS to be
Field Investigation determined by
and FS Development EPA

(Phase 2 RI)
(Phase 2 FS)

7. Additional RI/FS Second draft RI/FS to be
Drafts, Reviews, and subsequent draft determined
and Revisions of the RI/FS until a by EPA

final RI/FS is accepted
by EPA for public review
and comment, a
responsiveness summary is
"completed and a Record of
Decision is signed

+ Major Deliverable
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2 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3 ‘%‘0 9 1994 REGION |
e JOHN F. KENNEDY FEDERAL BUILDING
4 e . ONE CONGRESS STREET
| BOSTON. MASSACHUSETTS 02202211
g

VIA TELECOPIER AND FIRST CLASS MAIL

March 7, 1994

Mr. Geoff Seibel

Project Coordinator

Bennington Landfill Superfund Site
de maximis, Inc.

186 Center Street

Clinton, NJ 08809

Re: Response Action Objectives for the Removal Action at the
Bennington Landfill Superfund Site ("Site")

Dear Mr. Seibel:

The purpose of this letter is to summarize the Response Action
Objectives for the Non-Time-Critical Removal Action (NTCRA) at
the Bennington Landfill Superfund Site (the Site) as discussed
during our telephone conversation on February 14, 1994.

The Presumptive Remedy Guidance states that the presumptive
remedy for CERCLA municipal landfill sites relates primarily to
“"containment of landfill mass and collection and/or treatment of
landfill gas. In addition, measures to control landfill
leachate, affected groundwater at the perimeter of the landfill,

- and/or upgradient groundwater that is causing saturation of the
landfill mass may be implemented as part of the presumptive
remedy."

In general, the response objectives for the Site are to minimize
future potential impacts from the landfill to the shallow
groundwater aquifer and the drainage pond area. To address these
potential future impacts, the following NTCRA Response Action
Objectives should be incorporated into the Engineering
Evaluation/Cost Analysis (EE/CA) for this Site.

Landfill (Source Area) Response Action Objectives:

. Prevent, to the extent practicable, direct contact with
and ingestion of soil/debris within the landfill and
beneath the landfill:

. Prevent, to the extent practicable, the potential for
water to infiltrate through the landfill-’debris mass:;

. Control, to the extent practicable, su;face water run

- .
@ Recycied/Recyciable
%9 Primted with Soy/Canola K on papes that

conmaing at least 75% recycied fiber



off to minimize erosion.

. Control landfill gas so that methane gas does not
present a fire or explosion hazard. Prevent, to the
extent practicable, the inhalation of landfill gas
containing hazardous substances, pollutants or
contaminants to the extent necessary to meet state and
federal standards:

. Prevent, to the extent practicable, the saturation of
the landfill debris mass from upgradient groundwater:;

. Prevent, to the extent practicable, the migration of

contaminated ground water and leachate beyond the
boundary of compliance.

Drainage Pond and Culvert Area Response Action Objectives:

. Prevent, to the extent practicable, the migration of
contaminants from the soils and sediments in the
drainage pond and culvert area to the groundwater;

. Prevent, to the extent practicable, direct contact with
and ingestion of soil and sediments in the drainage
pond and culvert area;

. Prevent, to the extent practicable, ecological impacts
from contaminants in the drainage pond and culvert
area.

For purposes of these objectives, the "Boundary of Compliance"
shall be the edge of the waste management unit, i.e., the
landfill area. In the future, the boundaries of the waste
management unit may be expanded to included any upgradient
shallow groundwater control system and downgradient leachate
collection system and/or vertical barrier that is part of the
selected remedy for this Site.

As we discussed, during the week of March 7th you will send me an
outline of the EE/CA. The outline should indicate the specific
response alternatives that you propose to evaluate in the EE/CA.



Please do not hesitate to contact me at (617) 573-5768 should you
have any questions regarding this matter.

Sincerely,
.,‘.\zw\ 2D Ve )

Indira G. Balkissoon, RPM
ME and VT Superfund Section

cc: Mary Jane 0’Donnell/EPA Section Chief
Andrew Raubvogel/EPA Assistant Regional Counsel
Stan Corneille/VTDEC
Bruce Mackie/Mclaren/Hart



U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION I de maximig, izg,
- J.F.K. FEDERAL BUILDING, Boston, MA 02203 g

T m

MEMORANDUM

Ve

-

'DATE: May 9, 1994

SUBJ: Bennington Landfill Superfund Site - Appbrcval Memorandum to
Perform an Engineering Evaliluation/Cost Analysis Zor a Non-Time

Critical Removal Action

Vo4
FROM: Indira Balkissoon, Remedial Project Manage*//x/ /ZQ//
Andrew Raubvogel, Assistant Regional Counse /L;Zi;_,

TO: John P. DeVillars
Regional Administrator

THRU: Frank Ciavattieri, Acting Director j%?ahz7f 532a¢n222£2a/
Waste Management Division

//A_Edward Conley, Dlrecto
Environmental Services 17y6n<:7é_’/
Pam Hill ()K

Deputy Regional Counsel

This memorandum recommends that you authorize the preparation of
an engineering evaluation/cost analysis (EE/CA) for a non-time
critical removal action at the Bennington Landfill Superfund
Site. The EE/CA will evaluate cleanup alternafives for source
control measures (operable unit #1) at this Site. The decision
to proceed with an EE/CA was concurred on by the Superfund
Accelerated Clean-up Model (SACM) Regional Decision Team (RDT) at
a meeting on January 27, 1994, and is consistent with EPA
guidance documents regardlng SACM acticns. ‘o

This memorandum is not a final Agency decisicn regarding the
selection of response actions at Bennin gtoq The Superfund
decision making process for this Site will proceed as Iollows:

Operable Unit 1 (Source Control .

-- RDT concurs that Site conditions warranI & ncn-zTime critical
removal action (NTCRA).

-- Initiate an EE/CA to evaluate NTCRA cC

-- Finalize EE/CA Report and conduct :2 2

-- Select the NTCRA 1n an Actlon, Memorznd:



Operable Unit % 2 (Management of Migrazicn):

-- Finalize RI/FS and conduct comment period on Proposed Plan.
-—- Select a final remedial action in a Record of Decision.

I. Site Description and History

The Bennington Landfill Superfund Site (the Site) is located
three miles north of the Bennington, Vermont town center (see
Attachment 1). It is bounded to the north by an inactive sand
and gravel pit:; to the east by a wetland and Hewitt Brook: to the
south by Houghton Lane, and to the west by a rural residential
area and apple orchards. The landfill occupies 15 acres of a 28
acre parcel owned and operated by the Town of Bennington (see
Attachment 2). A brief chronology of significant events related
to the Site is detailed below:

Pre-1969 The Site was used as a sand and gravel pit.

1969-1987 The Site began operations as a municipal
landfill, receiving residential, commercial
and industrial wastes.

1969-1975 Liquid industrial wastes from Bennington area
industries were disposed of in an excavated
area ("lagoon”).

1975 Disposal of liquids into the lagoon area
ceased. The area was filled in with 30 feet
of municipal refuse.

1976 A buried drainage system (underdrain) was
installed to diver:t surface &ater and shallow
groundwater away ifrcm the landfill. The
lagoon was buried telow 3Q feet of landfill
waste.

1989 EPA listed the Site on the Naticnal
Priorities List.

1990 The landfill was closed under the State of
Vermont’s Solid Was<e 2Program.

1991 The PRP Group began ccnducting the RI/FS
under EPA oversign=

1994 EPA approved the In:ziz2i Site »
Characterization =Zeccrt of the Remedial
Investigation.



II. Nature and Extent of Contamination

The source area for the contamination migrating from the Site is
contained within the 15 acre landfill. Although Site historical
information indicates that the "lagoon" is a potential hot spot,
sampling of the underdrain and leachate break-outs at four
locations along the landfill perimeter indicates that the total
landfill is acting as one source. In addition, the drainage pond
area east of the landfill which receives surface water and
shallow groundwater diverted away from the landfill by the
underdrain may be a potential hot spot.

During the 1lst Phase of the Remedial Investigation, the Phase 1A
Investigations, groundwater, surface water, soll, sediment and
air media were each investigated for the presence of site
contaminants. The following data summarizes the media and
contaminants which may pose a potential threat to human or
ecological health as derived from those investigations. All
listed compounds are "hazardous substances" as defined by CERCLA
§ 101(14) and 40 C.F.R. § 300.5:

Groundwater - overburden groundwater:

Contaminant Max. Conc. Federal MCL
vinyl chloride 77 2
trichloroethene s3 5
tetrachloroethene 66 5
methylene chloride 180 5
1,1 DCE 9 . 7
1,1 DCA 1800 -
benzene 25 5
arsenic 17 50
PCBs 6 . 0.5
’d

All data is expressed in parts per billion (ppb).
Sediments

Drainage Pond Area:

- PCBs detected in sediments cf the drainage pond
area at a maximum concentration”of 100,000 ppb.

Underdrain Portion of the Drainace Pond Area:
- PCBs detected in sediments at the discharge point

of the underdrain at a maximum concentration of
14,000,000 ppb. : ,



Culvert Southeast of the Landfi:l:

- PCBs detected in sediments at the culvert
southeast of the landfill at a maximumnm
concentration of 1,940 ppb.

III. Basis for EE/CA and Non-Time Critical Removal Action

Section 300.415(b) (2) of the National Contingency Plan (NCP)
lists a number of factors for EPA to consider in determining
whether a removal action is appropriate, including:

- (i) Actual or potential exposure to nearby human
populations, animals, or the food chain from hazardous
substances or pollutants or contaminants;

- (ii) Actual or potential contamination of drinking
water supplies or sensitive ecosystems;

- (iv) High levels of hazardous substances or pollutants
or contaminants in soils largely at or near the
surface, that may migrate:

- (v) Weather conditions that may cause hazardous
substances or pollutants or contaminants to migrate or
be released.

o,
Ped

The site conditions discussed above (and as described in greater
detail in the Initial Site Characterization Report) demonstrate
that there is a continuing release and migration of hazardous
substances from the source area at the landfill to groundwater
and to the sediments in the drainage pond area." The release of
hazardous substances to the groundwater has resulted in
exceedances of federal and state drinking water standards, and
thereby poses a potential threat to future residential users of
the overburden groundwater.

EPA initiated a baseline risk assessment for this Site (through
its contractor, TRC), using groundwater and sediment data derived
from Phase IA of the Remedial Investigation. THe draft findings
indicate that the estimated cancer risk pcsed by contamination at
the Site is 3x10~-3, based upon a reasonakble naximum exposure to
ingestion of shallow groundwater by a future residential user.
The risk is primarily due to the preserce cZ vinyl chlcride,
PCBs, arsenic and beryllium. The risk data further indicates
that the release of hazardous substances T2 sediments in the
underdrain area adjacent to the landfill /which 1s.dry part of
the year) presents a threat to youth trespassers. The estimated

[,



cancer risk is 2x10-3, based on a reasonable maximum exposure
(dermal contact and ingestion) with sediments by a current
trespasser. The risk is due to the presence of PCBs.

Attachments 3 and 4 provide a summary of the estimated risks for
this Site, as detailed in the draft risk assessment report
prepared by TRC. An EPA risk assessor has reviewed and confirmed
the results contained in the draft risk assessment report.

Consideration was also given to EPA’s '"Presumptive Remedy for
CERCLA Municipal Landfill Sites" (OSWER Dir. 9355.0-49FS,
September 1993) (Attachment 5). This guidance supports the use
of a streamlined risk evaluation which primarily focuses on the
groundwater pathway and does not attempt to quantify all pathways
(including direct contact with soil or releases of hazardous
substances into the air). The presumptive remedy guidance states
that once an unacceptable risk is identified through the
groundwater pathway, other risks associated with soil and
landfill gas can be identified using the conceptual site model
which has been developed for municipal landfills.

Consequently, based upon the NCP factors listed above, a
potential threat exists to public health or welfare or the
environment. A removal action is therefore appropriate to abate,
prevent, minimize, stabilize, mitigate, or eliminate such
threat(s). 1In particular, a removal action is necessary to
control and contain the release of hazardous substances from the
landfill at the Site through source control measures.

This removal action is designated as non-tine critical

because more than six months planning time is available before
on-site activities must be initiated. Prior to the actual
performance of a non-time critical removal action at this Site,
section 300.415(b)(4) of the NCP requires that ,an engineering
evaluation/cost analysis (EE/CA) be performed i order to weigh
different response options.

IV. Scope of EE/CA

The purpose of the EE/CA will be to evaluate alternatives for
source control response measures at the Site. (The EE/CA will
consider alternatives which will meet the fcllowing removal
action objectives:



Landfill Area:

Prevent, to the extent practicable, direct contact with
and ingestion of soil/debris w1*h1n the landfill and
beneath the landflll,

Prevent, to the extent practicable, the potential for
water to infiltrate through the landfill debris mass;

Control, to the extent practicable, surface water run
off to minimize erosion.

Control landfill gas so that methane gas does not
present a fire or explosion hazard. Prevent, to the
extent practicable, the inhalation of landfill gas
containing hazardous substances, pollutants or
contaminants to the extent necessary to meet state and
federal standards;

Prevent, to the extent practicable, the saturation of
the landfill debris mass from upgradient groundwater:

Prevent, to the extent practicable, the migration of
contaminated ground water and leachate beyond the
boundary of compliance.

Drainage Pond _and Culvert Area:

Prevent, to the extent practicable, the migration of
contaminants from the soils and sedim®ents in the
drainage pond and culvert area to the groundwater!

Prevent, to the extent practicable, direct contact with
and lngestlon of soil and sediments in the drainage
pond and culvert area:; ‘d

Prevent, to the extent practicable, .ecological impacts
from contaminants in the drainage pond and culvert
areas.

Pursuant to EPA
evaluated based
compliance with
million will be
future remedial

guidance on EE/CAs, alternatives will be

upon effectiveness, 1mplenentab111ty, cost, and
ARARs. Further, alternatives whHich exceed $2
evaluated to determine their consistency with
actions to be taken at the Site.

In developing the range of alternatives =o ke evaluated in the

EE/CA, EPA will

consider section 300.413(4), of the }NCP as well as

relevant guidances (including the Presumnptive Remedy Guidance).
Section 300.415(d) of the NCP identifies varicus removal actions
which may be appropriate in given situaticns, including:

e



(2) Drainage controls, for example, run-off or run-on
diversion - where needed to reduce migration of hazardous
substances . . . ;

(4) Capping of contaminated soils or sludges - where needed
to reduce migration of hazardous substances or pollutants or
contaminants into soil, ground or surface water, or air:

(6) Excavation consolidation, or removal of highly
contaminated soils from drainage or other areas - where such
actions will reduce the spread of the release; and

(8) Containment, trgathent, disposal, or incineration of
hazardous materials -~ where needed to reduce the likelihood
of human, animal, or food chain exposure.

These alternatives and others may be evaluated in the EE/CA.

V. Other Considerations

EPA will continue to examine the need for other response actions
(e.g., remediation of the groundwater) through the ongoing RI/FS
process. EPA will embody its decision regarding other response
actions in a ROD. ..

The current schedule is to have a ROD for both SC and MOM signed
by the Spring 1995, with RD/RA negotiations completed by December
1995 and RA beginning in 1997. If a non-time critical removal
action were initiated, an Action Memorandum could be issued in
August 1994, consent order negotiations conducted in September
1994, and the removal action completed by the Spring 1995. A
SACM early action would thus save at least two years in the
implementation of the source control remedy.

The PRP Group that is currently performing the RI/FS has agreed
to perform the EE/CA under the terms of the existing
Administrative Consent Order. The existing order provides for
the reimbursement of EPA’s oversight costs.

Finally, the State supports a SACM early acticn at the Site.



VI. Recommendation

In light of the facts discussed above, the case team recommends
that you approve the initiation of an EE/CA for this Site.

\57%;é%/ e ;;%%izlf?/

Date 7ék/John DeVillars
Regional Administrator

e
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ATTACHMENT 3

TABLE 3-23. SUMMARY OF CARCINOGENIC RISK ESTIMATED FOR THE
BENNINGTON SITE

Presenv Total Risk
Scenario Receptor Future Average Maximum
GROUND WATER - OVERBURDEN
[ngestion Adjacent Resident F 4 3E-3*
GROUND WATER - BEDROCK
Ingestion Adjacent Resident F 4 1E-5
SURFACE SOILS AND EXPOSED SEDIMENTS
Ingestion Youth Trespasses 4 SE-7 4E-6
Dermai Contact Youtb Trespasser P 8E-7 1E-S
Toul 1E-6 1E-5
Ingestion Adjacent Resident F IE-S IE-4
Dermal Contact Adjacent Resident F 1E-5 1E4
Towl 2E-5 2E4*
BROOK AND POND SUBMERGED SEDIMENTS
[ngestion Youth Trespasser P 4E-7 1E-6
Dermal Contact Youth Trespasser P NG, NG,
Towl 4E-7 IE-6
Ingestion Adjacent Resident F .. 4E-6 1E-5
Dermal Contact Adjacent Resident F NG, NG,
Touwl 4E-6 1E-5
UNDERDRAIN EXPOSED SEDIMENTS
Ingestion Youth Trespasser P “YE-3 1E-3*
Dermal Contact Youth Trespasser p 1E-3* 1E-3*%
Towl -  2E-3* 2E-3*
Ingestion Adjacent Resident F IE-2* IE-2*
Dermal Contact Adjacent Resident F SE-3* SE-3°
Toul 3E-2* 2E-2
DRAINAGE POND EXPOSED SEDIMENTS T
Ingestion Youth Trespasser ? . 7E-6 8E-6
Dermai Contact Youth Trespasser P TE-S 9E6
Total 1E-3 2E-S
L9135 ¢xt 3-68
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ATTACHMENT 2 (CCNTINUED)
TABLE 3-23. (CONTINUED)
Present Total Risk

Scenarto Receptor Future Average Maximum !
{ngeston Adjacent Resident F 7E-5 8E-5
Demmali Contact Adjacent Resident F 3E-5 4E-S

Totad 1E¢ 1E4
POND AND BROOK SURFACE WATER
Ingesuon Youth Trespasser 2 NCs NCs
Dermal Contact Youws Trespasser P 1E-7 4E-7

Toul 1E-7 4E-7
Ingestion Adjacent Resident F NCs NCs
Dermal Conuact Adjacent Resident F SE-7 2E-6

Towl SE-7 2E-6
AMBIENT AR hH
Inbalation Transfer Stadon P 3E-7 8E-7

Empioyee
don Adjacent Resident F 2E-6 6E-6

~——

*Exceeds 10™ risk

NC, - Not cajculated. EPA guidance calls for assessment of dermal exposure of cadmium. PCBs. and dioxins only.
NC, - Not calculated because brook and ponds are 100 shallow for swimming, thus precluding incidental ingestion

# - 5
# Averages not calculated due to limited number of data points.

s DRAFT
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ATTACHMENT =

TABLE 3-24. SUMMARY OF NONCARCINOGENIC HAZARD INDICES (HIs)

—_ ESTIMATED FOR THE BENNINGTON SITE
Present Chronic HI

Scenario Receptor Future Average Maximum

GROUND WATER - OVERBURDEN

[ngestion Adjacent Resident F 6E+1*

GROUND WATER - BEDROCK

Ingesuon Adjacent Resident F SE+O*

SURFACE SOILS AND EXPOSED SEDIMENTS

{ngestuon Youth Trespasser P 1E-02 TE02

Dermal Contact Youth Trespasser P 1E-2 1E-1
Total SE-2 3E-I

Ingesuon Adjacent Child Resident F 2E-1 ZE+0*

Dermai Contact Adjacent Child Resident F 7E-2 9E-]
Toual IEQ SE+0*

ngeston Adjacent Adult Resident F 3E-02 2E-1

~Dermal Contact Adjacent Adult Resident F 4E-2 SE-1

Towal 1E-1 1EQ

POND AND BROOK SUBMERGED SEDIMENTS

Ingestion Youth Trespasser P SE-3 3E-2

Denmal Conuct Youth Trespasser p NC, NG,
Towl SE-2 2E-1

Ingestion Adjacent Child Resident F JE-1 4E-1

Dermal Contact Adjacent Child Resident F NE, NG,
Toal 1E-1 4E-1

Ingesuon Adjacent Aduit Resident F ' 6E-3 ZE-2

Dermal Contact Adjacent Aduit Resident 7 NC, NC
Towi 6E-3 ZE2

LANDFILL UNDERDRAIN SEDIMENTS .

[ngesuon Youth Trespasser ? IE+L* 1E+1"

Dermad Contact Youth Trespasser 2E+i" E+vi”
Lol 3E+l - SE?I -

L9155 xt 3-70 .
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ATTACHMENT 4 (CONTINLUED)
TABLE 3-24. (CONTINUED)
Presenv Chronic HI
Scenario Receptor Future Averaye Maximum
[ngesuon Adjacent Child Resident F 2B+2* 2E+Z"
Dermal Conuact Adjacent Child Resident F SE+]* SE+1* :
Total 3E+2° JE+2" 1
Ingesuon Adjacent Adult Resident F 1E+1* IE+1® :
Dermal Contact Adjacent Adult Resident  F 1E+1* 1E+1*
Total 2E+1” JE+1*
DRAINAGE POND SEDIMENTS
{ngestion Youth Trespasser p 9E-2 1E-1 |
Dermal Cunact Youth Trespasser P 1E-1 1E-1
Total 2E-1 2E-1
i
Ingesuon Adjacent Child Resident F 1E+D 1E+0 :
Dermal Coantxct Adjacent Child Resident F 3E-1 4E-1 !
Towd 1E+0 1E+0
e -ion Adjacent Adult Resident  F 7E-2 8E-2 ?
’ ! Contact Adjacent Adult Resident  F 9E-2 1E-1 !
\ — Toal 2E-1 2E-1 |
|
POND AND BROOK SURFACE WATER !
H
Ingesuon Youth Trespasser P NC, NC, :
Dermal Contact Youtss Trespasser P E-2 .. 8E-2 :
Tow  2E2 SE2 I.
Ingesuon Adjacent Child Resident F NC, NC,
Dermal Counuact Adjacent Child Resident F 6E-2 3E-1
Towd 6E-2 * ¢ 3E-1
Ingesuon Adjacent Adult Resident F NC, NC, !
Dermal Conuact Adjacent Adult Resident F 2E-2 TE-2 :
Touwl 2E-2 7E-2 !

— P S5 xt

RECYCLED PAPER
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ATTACHMENT 4 {continued)

TABLE 3-24. (CONTINUED)

Present/ Chronic HI
Scenario Receptor Future Average Maximum
AMBIENT AIR
Inhalation Transfer Staton I 1IE<4 1IE4
Employee
Inbalation Adjacent Resident F 8E4 6E-4

*HI and/or HQ exceeds ooe (1)

NC, - Not calculated due to lack of available toxicity values
NC, - Not calcufated because brook and ponds are to shallow for swimming, thus precluding incidental ingesuon.

L94-155.txt

RECYCLED PAPER
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APPENDIX B



Hydrologic Evaluation of Landfill Performance (HELP) Calculations
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EE/CA
BENNINGTON, VERMONT
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FAIR GRASS

VERTICAL PERCOLATION LAYER
= 6.00 INCHES

0.4730 VOL/VOL

0.2217 VOL/VOL

0.1043 VOL/VOL

0.2217 VOL/VOL

0.001560000004 CM/SEC

THICKNESS
. POROSITY
" FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

wnnhn

LAYER 2

VERTICAL PERCOLATION LAYER

18.00 INCHES

0.4710 VOL/VOL

0.3418 VOL/VOL

0.2099 VOL/VOL

0.3418 VOL/VOL
0.000042000000 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LATERAL DRAINAGE LAYER

12.00 INCHES

“0.4370 VOL/VOL
0.0624 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY



WILTING POINT
INITIAL SOIL WATER CONTENT

SATURATED HYDRAULIC CONDUCTIVITY
SLOPE

JRAINAGE LENGTH

0.0245 VOL/VOL
0.0624 VOL/VOL
0.001000000047 CM/SEC
5.00 PERCENT

200.0 FEET

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER

0.20 INCHES

0.4000 VOL/VOL

0.3560 VOL/VOL

0.2899 VOL/VOL

0.4000 VOL/VOL
0.000000000000 CM/SEC
0.00000000

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
—, EVAPORATIVE ZONE DEPTH
" UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

74.26
43560. SQ FT
20.00 INCHES
9.4320 INCHES
6.5291 INCHES
1.5805 INCHES

8.3114 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR ALBANY NEW YORK
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 137
END OF GROWING SEASON (JULIAN DATE) = 278

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV . JUN/DEC

. - - ot - - -—— e > ens > w— - um > - o - - — . ———— - - - - - - - —-——

21.10 23.40 33.80 46.60 ~ 57.50 66.70
71.40 - 69.20 61.20 50.50 39.30 26.50
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~— AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

- - — - —— - — . — — —— — — T - T - — —— ——— - - — — — . —— — — ——— —

PRECIPITATION
TOTALS 3.10 2.36 3.46 2.74 3.11 3.99
4.15 4.25 4.22 3.99 2.79 3.38
STD. DEVIATIONS 2.22 0.98 1.48 0.82 1.15 1.00
1.88 1.21 1.97 1.85 1.63 0.02
RUNOFF
TOTALS 0.457 1.037 3.184 0.489 0.009 0.027
0.002 0.001 0.014 0.379 0.485 0.661
STD. DEVIATIONS 0.628 0.669 1.803 0.430 0.012 0.061
0.004 0.001 0.031 0.824 0.750 0.923
EVAPOTRANSPIRATION
TOTALS 0.382 0.746 2.284 2.965 3.386 4.113

5.512 5.041 3.015 1.933 1.197 0.665

STD. DEVIATIONS 0.051 0.225 0.303 0.481 1.276 0.945
0.871 0.944 0.629 0.404 0.198 0.107

LATERAL DRAINAGE FROM LAYER 3

TOTALS 0.4224 0.4262 0.4756 0.3625 0.3113 0.2733
0.2673 0.2545 0.2427 0.2784 0.3221 0.3710

STD. DEVIATIONS 0.0866 0.0433 0.0276 0.0287 0.0259 0.0043
0.0094 0.0073 0.0026 0.0471 0.1036 0.1264

PERCOLATION FROM LAYER 4

- — — . — T T o - - - -

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

KA Rk kA kAR AR AR A AR AR AR ARk ARk Ak kb k ko kkkkkkhkkkdkhkhhkdkhkhkkhhkhkhhkdbhkhdhk

Kk ER kAR R hkRIrrh kR kkh kR hhhhhhrkhkkkkkhhbrhkhkhkkdbhkkkkhhkkkkhkkk

~IVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78

s ——— - - - T . D WP WD D i G - W D R D D W W P G . G W = — —— A - - . = — -



»PRFCIPITATION 41.54 ( 5.308) 150790. 100.00

RUNOFF 6.743 ( 3.477) 24478. l6.23

_\(POTRANSPIRATION‘ 31.240 ( 2.180) 113403. 75.21

LATERAL DRAINAGE FROM 4.0073 ( 0.2415) 14547. 9.65
LAYER 3

PERCOLATION FROM LAYER 4 0.0000 ( 0.0000) 0. 0.00

CHANGE IN WATER STORAGE ~0.451 ( 2.103) ~1637. -1.09

22222 222222222 X2 2222 222 2222222222223 222222222222 22222222 22X2 22222 X2 223

1232222222222 2222222222222 2222222222232 2 2322322222222 233222222222 22 222

PEAK DAILY VALUES FOR YEARS

— - —— — — - — - — —— — - —-— -

74 THROUGH 78

(INCHES) (CU. FT.)

PRECIPITATION --;jzg-‘ --;;;;T;-

RUNOFF 2.264 8218.2

LATERAL DRAINAGE FROM LAYER 3 0.0167 60.7
— PERCOLATION FROM LAYER 4 0.0000 0.0

HEAD ON LAYER 4 36.7

SNOW WATER 5.45 19797.8

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4716

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1781

ddkkdkhkhkdkdkhkhkhhhhkhdhhkdkhkhkhhkhhhkhkhhhdhdhdhhdhdhhhhhkhhhhhkkhdhkhkdhhhkhdkhkhkhkhhhkhhhhhhdhd

khkdkhhkhkhkhkkkhkhhkkkhhkhhhrhhhkkhkkhhkhkhhkhhkhhhkhhhkkhkhkhhhhkkhhkhdkhkhhhhkkhkkkhhkhhhd

FINAL WATER STORAGE AT END OF YEAR 78

- — i T G . - - D G D D = —— — -, G - ———— -~ — -

LAYER (INCHES) (VOL/VOL)
1 166 0.2775
_ 2 6.22 0.3454 '
3 4.64 0.3866
4 0.08 0.4000



SNOW WATER 0.46
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FAIR GRASS

VERTICAL PERCOLATION LAYER
= 6.00 INCHES

0.4730 VOL/VOL

0.2217 VOL/VOL

0.1043 VOL/VOL

0.2217 VOL/VOL

0.001560000004 CM/SEC

THICKNESS
. POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER

18.00 INCHES

0.4710 VOL/VOL
0.3418 VOL/VOL
0.2099 VOL/VOL
0.3418 VOL/VOL
0.000042000000 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LATERAL DRAINAGE LAYER

12.00 INCHES
*0.4370 VOL/VOL
0.0624 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY.



WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE

JRAINAGE LENGTH

~—

0.0245 VOL/VOL
0.0624 VOL/VOL
0.009999999776 CM/SEC
5.00 PERCENT

200.0 FEET

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
24.00 INCHES

0.4000 VOL/VOL

0.3560 VOL/VOL

0.2899 VOL/VOL

0.4000 VOL/VOL
0.000000000001 CM/SEC
0.00000000

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

__ EVAPORATIVE ZONE DEPTH

4 UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

74.26
43560. SQ FT
20.00 INCHES
9.4320 INCHES
6.4829 INCHES
1.5805 INCHES

o nnu

17.8314 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

" SOLAR RADIATION FOR ALBANY NEW YORK
MAXTIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 137
END OF GROWING SEASON (JULIAN DATE) = 278

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV. JUN/DEC

21.10 23.40 33.80 46.60 * 57.50 66.70
71.40 . 69.20 61.20 50.50 39.30 26.50
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~— AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

- S > - — — T . — > —— S — - ——— Y — — - — — T - — A ——— - - ———— —— —— —— ———

PRECIPITATION
TOTALS 3.10 2.36 3.46 2.74 3.11 3.99
4.15 4.25 4.22 3.99 2.79 3.38
STD. DEVIATIONS 2.22 0.98 1.48 0.82 1.15 1.00
1.88 1.21 1.97 1.85 1.63 0.02
RUNOFF
TOTALS 0.000 0.006 0.108 0.006 0.000 0.008
0.001 0.000 0.014 0.115 0.000 0.000
STD. DEVIATIONS 0.000 0.012 0.219 0.014 0.000 0.018
0.002 0.000 0.031 0.237 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.382 0.746 2.287 2.968 3.399 4.108

4.052 4.624 3.068 1.932 1.213 0.668

~—

STD. DEVIATIONS 0.051 0.226 0.303 0.480 1.284 0.946
1.538 0.867 0.581 0.434 0.200 0.108

LATERAI. DRAINAGE FROM LAYER 3

TOTALS 1.2600 1.2218 2.0129 2.0397 1.5327 0.9957
0.7026 0.3173 0.1155 0.3344 0.7711 1.0468

STD. DEVIATIONS 0.4706 0.4172 0.3281 0.4745 0.3542 0.1820
0.1869 0.1389 0.0411 0.3083 0.5764 0.7433

PERCOLATION FROM LAYER 4

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.00OO
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

kkkhkhkhkhkhhkhkhkhhkhkhkhhkhkhhkhdhhhkkhkhhkkhdhhhhkhhhkhhhhhhhhhhkhkkkhkhkhkhkkhkhhdhhkkhkkdkhkd

Shhkkkhkhkhkhhkhhkhhkhhkdhkhkkhhkhkhkdhhhkhhhhhhhhkdhhhhhdkhdohhkkhkhkhhhhhhkrhkhhkhkkkkkhkhhk

~sVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78

(INCHES) - (CU. FT.) PERCENT



PRECIPITATION 41.54 ( 5.308) 150790. 100.00

RUNOFF 0.258 ( 0.301) 935. 0.62
APOTRANSPIRATION 29.448 ( 2.424) 106895. 70.89
\EATERAL DRAINAGE FROM 12.3504 ( 2.1181) 44832. 29.73
LAYER 3
PERCOLATION FROM LAYER 4 0.0000 ( 0.0000) 0. 0.00
CHANGE IN WATER STORAGE -0.515 ( 2.485) ~-1871. -1.24

322222 A2 2R R ARl 2222222222222 2222323222222 22222222222 22222 22232222

(2 2222233222222 22222 222222222232 2222223 2222222222222 232222222 ts 2 2]

PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

(INCHES) (CU. FT.)
PRECIPITATION --;TZ;-- -‘;;;;T;-
RUNOFF 0.469 1702.4
LATERAL DRAINAGE FROM LAYER 3 0.0888 322.2
_ PERCOLATION FROM LAYER 4 0.0000 0.0
| HEAD ON LAYER 4 30.8
SNOW WATER 5.45 19765.9
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4522
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1779

ddrdkkdkkkkdkkkhkhhhkhdkdkdhkdkdhkhkhhkhhdkdkhkkhdhkdhhdhkhhhhhkhhkhhkhkkhdkhkkhkhkhkbkhkhkhkhhhkbkdhdhhdd

Rhkkkkkkkkkdehkhkhhkhhhhhhhkhhkhhhhhhrhhhhhhhhhkkhhhhkhhkhkkhkhkhhhkhhohkhrrkhdhhhkk

FINAL WATER STORAGE AT END OF YEAR 78

LAYER ( INCHES) (VOL/VOL)
1 Tl.es T0.2775
2 6.10 0.3388 |
N 3 0.76 0.0633

b

4 9.60 0.4000



SNOW WATER 0.46
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EE/CA
BENNINGTON, VERMONT
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FAIR GRASS

VERTICAL PERCOLATION LAYER

6.00 INCHES

0.4730 VOL/VOL

0.2217 VOL/VOL

0.1043 VOL/VOL

0.2217 VOL/VOL
0.001560000004 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LAYER 2

VERTICAL PERCOLATION LAYER

18.00 INCHES

0.4710 VOL/VOL

0.3418 VOL/VOL

0.2099 VOL/VOL

0.3418 VOL/VOL
0.000042000000 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

~ LATERAL DRAINAGE LAYER

THICKNESS 12.00 INCHES

POROSITY ~“0.4370 VOL/VOL
FIELD CAPACITY 0.0624 VOL/VOL

t un



WILTING POINT
INITIAL SOIL WATER CONTENT

SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
__JRAINAGE LENGTH

0.0245 VOL/VOL
0.0624 VOL/VOL
0.001000000047 CM/SEC
25.00 PERCENT
200.0 FEET

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER

0.20 INCHES

0.4000 VOL/VOL

0.3560 VOL/VOL

0.2899 VOL/VOL

0.4000 VOL/VOL
0.000000000000 CM/SEC
0.00000000

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER

~— EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS

74.26
43560. SQ FT
20.00 INCHES
9.4320 INCHES
6.4829 INCHES
1.5805 INCHES

8.3114 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR ALBANY NEW YORK
MAXIMUM LEAF AREA INDEX = 2.00 -
START OF GROWING SEASON (JULIAN DATE) = 137

END OF GROWING SEASON (JULIAN DATE) = 278

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

_ JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV - JUN/DEC

— . o - - e - - - o - s o an - e - - - - - - - - o - - -

21.10 - 23.40 33.80 46.60 57.50 66.70
71.40 69.20 61.20 50.50 39.30 26.50



ThkkhkkkhkhkhkhhkdhhkRhkkhkh kR khkh kA khkhhkhkkhrhhhkhkhhhkhkhhkhhbrehkik

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

——— S — - T G D G —— —— - — Gy —— ————— —

PRECIPITATION
TOTALS 3.10 2.36 3.46 2.74 3.11 3.99
4.15 4.25 4.22 3.99 2.79 3.38
STD. DEVIATIONS 2.22 0.98 1.48 0.82 1.15 1.00
1.88 1.21 1.97 1.85 1.63 0.02
RUNOFF
TOTALS 0.000 0.006 0.108 0.008 0.000 0.008
0.001 0.000 0.014 0.115 0.000 0.000
STD. DEVIATIONS 0.000 0.012 0.219 0.019 0.000 0.018
0.002 0.000 0.031 0.237 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.382 0.746 2.287 2.968 3.399 4.108
4.069 4.624 3.068 1.931 1.213 0.668
STD. DEVIATIONS 0.051 0.226 0.303 0.480 1.284 0.946

1.566 0.868 0.581 0.434 0.200 0.108
LATERAL DRAINAGE FROM LAYER 3

TOTALS 1.2778 1.23%96 2.0739 2.0812 1.5085 0.9119
0.5838 0.3538 0.2103 0.3588 0.7472 1.0473

STD. DEVIATIONS 0.4854 0.4337 0.3124 0.4977 0.3616 0.2035
0.1218 0.0700 0.03%2 0.2770 0.5825 0.7706

PERCOLATION FROM LAYER 4

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

khkhhkkhkkhkkkhhkhhhkkhhkdhhkhkhhkhkhhkhkkkkhhkhhhkhkhkhhkhkhkhkkkhhhkhkhhhhhkhkhkhkhkkkkkkkrhd
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'AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78



PRECIPITATION 41.54 ( 5.308) 150790. 100.00

RUNOFF 0.260 ( 0.304) 942. 0.62

__ /APOTRANSPIRATION 29.464 ( 2.440) 106953. 70.93

LATERAL DRAINAGE FROM 12.3942 ( 2.1230) 44991. 29.84
LAYER 3

PERCOLATION FROM LAYER 4 0.0000 ( 0.0000) 0. 0.00

CHANGE IN WATER STORAGE -0.578 ( 2.470) -2097. ~-1.39

i3 2222222 22222222222 22222222222 22222323 2222222222222 2 222222222222 22222

2222222222222 X2 222222 22222222 22222222 2222222222222 2222232222223 22222

PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

(INCHES) (CU. FT.)

PRECIPITATION 2.4 see3.s

RUNOFF 0.469 1702.9

LATERAL DRAINAGE FROM LAYER 3 0.1045 379.2
~7 PERCOLATION FROM LAYER 4 0.0000 0.0

HEAD ON LAYER 4 31.8

SNOW WATER 5.45 19766.1

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4522

MINIMUM VEG. SOIL WATER (VOL/VOL) '0.1779

P22 22X XXX XX22 22222222 222222222222 2222322222222 2223222222222t

khkdkkhkkhkhkhkkkkhkhhkhkkhkRkkrkhhkkhhkhkkdhhhrhkhhkhhkhhhkhhkhkkkkkiokhhhkhhkhkkhkkkkkhhd

FINAL WATER STORAGE AT END OF YEAR 78

LAYER (INCHES) (VOL/VOL)
Y 166 . o0.27175

3 2 6.10 0.3388

3 0.82 .0.0686

4 0.08 0.4000



SNOW WATER 0.46
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FAIR GRASS

VERTICAL PERCOLATION LAYER

6.00 INCHES

0.4730 VOL/VOL

0.2217 VOL/VOL

0.1043 VOL/VOL

0.2217 VOL/VOL
0.001560000004 CM/SEC

THICKNESS

__20ROSITY

" FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

WHwnuww

VERTICAL PERCOLATION LAYER

18.00 INCHES

0.4710 VOL/VOL

0.3418 VOL/VOL

0.2099 VOL/VOL

0.3418 VOL/VOL
0.000042000000 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

— LATERAL DRAINAGE LAYER
THICKNESS 12.00 INCHES

POROSITY “0.4370 VOL/VOL
FIELD CAPACITY 0.0624 VOL/VOL

Wunn



WILTING POINT
INITIAL SOIL WATER CONTENT

SATURATED HYDRAULIC CONDUCTIVITY
SLOPE

. __JRAINAGE LENGTH

0.0245 VOL/VOL
0.0624 VOL/VOL
0.009999999776 CM/SEC
25.00 PERCENT
400.0 FEET

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
= 0.20 INCHES

0.4000 VOL/VOL

0.3560 VOL/VOL

0.2899 VOL/VOL

0.4000 VOL/VOL
0.000000000000 CM/SEC
0.00000000

THICKNESS
POROSITY
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER

—: EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS

74.26
43560. SQ FT
20.00 INCHES
9.4320 INCHES
6.4829 INCHES
1.5805 INCHES

8.3114 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR ALBANY NEW YORK
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 137
END OF GROWING SEASON (JULIAN DATE) = 278

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

— JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.10  23.40 33.80 46.60 57.50 66.70
71.40 69.20 61.20 50.50 39.30 26.50



PRECIPITATION 41.54 ( 5.308) 150790.

100.00

RUNOFF 0.255 ( 0.298) 927. 0.61

\/VAPOTRANSPIRATION 29.417 ( 2.396) 106783. 70.82

-LATERAL DRAINAGE FROM 12.2159 ( 3.1457) 44344. 29.41
LAYER 3

PERCOLATION FROM LAYER 4 0.0000 ( 0.0000) 0. 0.00

CHANGE IN WATER STORAGE -0.348 ( 0.739) -1263. -0.84

LA AR s 2SRt s2 s 222222222 2222222 Y X2 T 2 2 R 2 2 Y

khkkhkhkhkhhhkkhkhkhhhhkhkRhhkhhhhkhkhkhkhhhhhhhkhhhhhhhkhkhhhhkhhhkhkhhhhhkhhkhhhhhhkhhhhh

PEAK DAILY VALUES FOR YEARS 74 THROUGH 78

(INCHES) (CU. FT.)
PRECIPITATION T2.a5 " 8893.s
RUNOFF 0.468 1700.1
LATERAL DRAINAGE FROM LAYER 3 0.2531 918.7
- PERCOLATION FROM LAYER 4 0.0000 0.0
HEAD ON LAYER 4 7.6
SNOW WATER 5.45 19766.1
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4523
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1779

222 X222 2222222222222 X222 222222222322 2222222222222 22222222222
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FINAL WATER STORAGE AT END OF YEAR 78

LAYER (INCHES) (VOL/VOL)
1 166 . 0.2775
. 2 6.10 0.3388 '
3 0.75 k0.0627

4 0.08 0.4000



* Shhhkkkkhkhkhkkhhkkhkhhkhkhkhhkhkhhhhhhhhhhhhbhhhwdhhhbhkhhkhkhkhhhkddhddhhhkhhhkkidkk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78

PRECIPITATION
TOTALS 3.10 2.36 3.46 2.74 3.11 3.99
4.15 4.25 4.22 3.99 2.79 .3.38
STD. DEVIATIONS 2.22 0.98 1.48 0.82 1.15 1.00
1.88 l.21 1.97 1.85 1.63 0.02
RUNOFF
TOTALS 0.000 0.006 0.107 0.004 0.000 0.008
0.001 0.000 0.014 0.115 0.000 0.000
STD. DEVIATIONS 0.000 0.012 0.218 0.010 0.000 0.018
0.002 0.000 0.031 0.236 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.382 0.746 2.287 2.969 3.399 4.091
4.035 4.623 3.069 1.933 1.213 0.668
STD. DEVIATIONS 0.051 0.226 0.304 0.480 1.285 0.929

1.511 0.866 0.582 0.434 0.201 0.108
LATERAL DRAINAGE FROM LAYER 3

TOTALS 1.4135 1.3067 3.5619 1.8054 0.4479 0.1539
0.0826 0.0413 0.0309 0.7742 1.1746 1.4231

STD. DEVIATIONS 0.3659 0.6555 1.2174 0.8340 0.0948 0.0268
0.0268 0.0103 0.0143 0.8777 0.8585 1.1598

PERCOLATION FROM LAYER 4

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 ©0.0000 0©0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

hkdkkkdkkkhkkhkhkhkhkkhkhkhhkhhkhkhkhhkkkhkhhhkhhhhhkhhkdkhkhhhhhkhkhkhrkkhkkhkhhkkhkhkhkhkkkhkhkhkkhkkk
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78



SNOW WATER 0.46
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Infinite Slope Stability Calculations
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TECH NOTE 006-50 ((';IS)

Hoechst Colaness Corparation P.o. Box ses7 Soantanturg, s 2504

SQIL/GEOSYNINETIC INTFRFACE FRICTION
by DIRECT SHEAR

: The coefficient of friction between a geosyuthatic and soi)
(see Table 1) or batween any combinaticn of geosynthatics ssleccad by ths user
i3 decerminad by placing the geosynthatic and ons or mors contact surfacss
vithin a 12° x 12" direct shear box. A constant, normal compressive atrass i{g
applied to the specimen and a tangantial (shear) force is applied to the appaza-
Tus 50 that ons section of ths box moves in relation to the othar section. The
stiear Zorce {3 recordsd as a funceion of the deflaction of the moving ssction of
the shear box. The cest iz performed for a minimm of thrse different, normal
Stressas selectad by cha user (100, 200, and 250 psf wvers used hars) to madal
approoriate flald conditions. The Peak (or residual) shear strasses recorded
are plocted against the applied, normal compressive stresses used for testing,
-8 Tast cata generally forms a straight line winose slope is the cosfficient of
friccien. 4, bectveen ths twe natarials wvhara cha shaaring occurrsd. The y-

-ntercepc of the plot iz ths adhesion, 4. The equivaient friction angle, ¢, 3
calculated as: § = can (u).

- Do

Relaged Test: Interlock Friccion by Pullout i3 a
vith geogrids. Cenerally, for geotaxctiles,
conservative (lower) rssults than ths pullou

relaced Cest used primarily
the direcc gshear tasc provides nore
C tasc.

axu

%

ttowa Sand/THEVIRAS111l4

|k
E
E

0.5 27 68
Ottova Sand/Trevira 1155 0.68 35 21
Glatial T111/Trevira 1114 0.76 37 32
Glatial T111/Trevira 1153 0.75 3?7 10
Gulf Coast Clay/Trewvira 1114 0.96 43 62
Gulf Coast Clay/Trevira 1155 1.26 52 45
MDPE Geometr/Tresvira 1114 0.46 25 29
HDPE Geonscr/Trevira 1114 0.32 18 39
HDPE Cecasmbrane/Travira 1155 0.17 10 0
Exbossed HDPE Geomsmbrana/Travira 1155 0.72 36 18
TREVIRA® 1155/Travira 1155+ 0.33 18 13
Typar 3401/Typar 3401ww 0.19 11 44
Mirafl 600X/Mira€{ 60QXaw» 0.29 18 60
'm.dmu&lﬁ-ﬂﬂuntu. mtm“dum.u.

ARELY .. FIOPEETINS of CRrIZTG s,
W2 _TREmg Lo — OO QUR. . _ M IMTIDSE.
CORFINING QASEITT. T flam. v ape.

—_— auom . &z, xm en Al R . ey, aGem
Oceave Sans [} ] L . . 108 0.78 b °
¢lacial LI A 1333 13.30 g3 Ly 1) - 0.713 3 it
Oule Coass Clay a o n » o ouw Lote - 0.8 1 S
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ler £ 4
3z2 Designing with Geomemporanes  “hap. 5 - 3
v
TABLESS FRICTION VALUES AND EFRCIENCIES {IN PARENTHESES) FOR (s} :
SOIL-TO-GEOMEMBRANE. {b) GEOMEMBRANE-TO-GEOTEXTILE. AND o~
{c} SOIL-TO-GEOTEXTILE COMBINATIONS®
{a} Soil-to-aeomemarane tricnon anaies
Sail tvpes
Geomemorsne (&= W (&= 280 T % ) ’
EPDM %* 0.1 0° (0.68) 6 09
PYC
roesn I (03D -_— 3° (0.9
imoosn 3 08 - i 0™
CSPE 3° 0.2 2 (0.7 3 01N
HDPE I8* (0.56) 13* (0.81) I 1043
‘b) Goomommnao-qmo fricunon anaie
Geomesnorsne
PYC
Geoeeznite EPDM Rosen Smoma CSPE HOPE
RORWOVER. RCAnMS-OURCEAR pa o pa i 21 15 o
noRwoven. mes-bonasg 18° pio od 1} o b4 od e .o
woven. moaoaissase I 11* 10* tad . -
woven. siis film b3 od > od rZ o (h o [{+ 4
(e} Scil-to-qgeotextte fricuon anaie <
Sail tvpes
Coacrete 3ana QOuzws sana Mics scaum ta0a
Georeznte (= W (& = 287 (> ® 67
AORWOVES. NOMNIS-OUNCHRS 30° 1.00) 8° 10.92) S (0.98) ;
NONWOVER. Men-donoen 8° 0.54) — — '.._:
woven. monotismens 28° (0.34) - - —_
weoven. sz film ¢ 10.T0 26 (0.34) 3 0n .
Sowree: After Marnon, e al. (21 -
*Efficicacy vamas m careathanes are bemma 0o the recncomD £ = fua §V(d ©) -
On $ImooWn geotexuies gIving the jowest friction vaines. Farmm?mcm .
Table 5.5 ghammwm“mmmwrmmox .
linensiopawi:hgeumhum‘zormmzﬁm. o .-
MfdwmbehwwofgmpMmcizy soiis is of contideranie
imporance in the compose liners of wase tangslls. Current reqmrements are fcr e
%
r
X %
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Textured
Gundline® HDT
Maximizes Slope
Stability

Sunoie uning Systems nas qeveionea
3 metnoa for aoaing a rougn texture to
ne sunace of our gurapie Hign Densny
Polvetnviene 1HDPE) liners. The resunt
S a nigh perrormance proauct cated
Gunaune nDT which increases siooe
stapinty in engmeerea ianatilis ana
atner nning applicanons.
Gunanne nDT's soecial texturea sur-

‘ace oramaucatly umoroves siooe stapi-
ty Dy Increasing tncuon petwesn ne
vnnenc sner ana Soils. geotexties.
ing otrer geosvninencs. Cover sous
ireg nelq on e nner with the qQreatuyv
-creaseg INCloN. ana saretv-consclous
sngineers can Imorove 1actors of saretv
=n siopes ot varving steeoness. Tabie 1
1StS the ymorovements in inction angre
‘or Gunaune ~DT. deterrmineg bv arrect
shear pox testung.

g=>2ac>TABBESI= N IREERSHERARFBOXXFRICTION* ANGLES™

The nnovauve iriction surtacs of
Gunaine HOT is manutacturea simui-
taneoustv with extrusion of the soud
oarner poruon of the aner as coposea
0 DeNg acaeq after extrusion. U's a
rougn surace. tuily integratea with tne
sneet gunng e moren pnase ot man-
utacture. As a resun. it has excenent
40rasion resiSliance ana remamns
INtact regaraiess of chemicats con-
tacung e sneet surtace.

_Applications.

FRICTION ANGLE (DEGREES)
SLIDING SURFACE POLYETHYLENE TEXTURED
GunannesH.R. Clay 16 24
Gunaune/Ottawa Sana 17 26
Gunaune:Geotextie (Nonwoven) 1 29

“lote: Fnction anates 107 e Oroaucts hstea are ND'CI.I ONiv NG MAV vary win 10Cal S0u Con-
2.L0NS. ACCOrTINGty, engineers Must (est INCUON angies 10r NE OroauUCt USING Site Soecmic
04 CCMDOSILON fOf 3!l GesIONS INCOMDoraung the oroauct.

Gundline HDT Retains The important
Advantages Of Gundiine® HD.

Manutacturea in 22.5 oot wiae seam-
‘ess rolls ana in thicknesses ranging
from 40-100 mus of bamer wail.
Gunoune HOT features the same /moor-
tant guauties that nave maae Gungtine
D the wong's leaging tniNg system.
Tensue sirenatn betore vieiaing, diaxial
elongauocn, tear restStance. puncture
-a@sistance. uitravioiet light resistance.
cnemical resistance. gimensiona;s
stabilitv. neat resistance. ana stress
crack resistancs are all axcetient. So is
resistance 10 MICTOOrCANISMS ang
rogent gamage.

As win Gunaiine HO. Gunaie manu-

‘tactures Gungiine HOT with onty the too
pertrormmng pipe graae HDPE resin. The

supenor nigh grace resm creates an
rdeal structure to the finisnea sheet

Textured
Gundiine® VLT

Gunonne VLT comomnes the excepuonat
eionganon anc easic Droperes of
Gunatine* VL {Very Low Density
Potystnyiene Liner) with a texturea
surtace to orter tne outstanaing Mncuon
charactenstcs anda sicoe stabitizing
aquanives of Gunoune* HOTI The
comomanon maxes the tiner ideal for
fanatill ciosures ana other apphcatons
wnere eiongauon. fiexibiity, ana stope
stabdity are smoonant. The excedent
mutti-axia: elongauon of Gunotne vLT
accommodates aifterennal semement
wrwie the texturea surace proviaes 1ong
lerm siope staptity.

Gundline HDT
Provides Solutions
To Difficuit

A recent prootem at istin, New York
ilustrates tne erfecuveness ot Gunaune
HOT. it began wnen the city’s murnicioal
:anatill nearea capactty. Tha prodiem
was then compouncea by the tacx of
avauabie lang tor expanson. But Gunate
proviced the soiution. After consaenng
alt avanable oouons. it was cecxaed to
expana verically—a Orocess gubbea
‘oiggypacxing.” A new cet would be
created 1o Sit atoo the existing cioseq
ana capped fanafiil. However. it was ;
cntical to estaplish siope stabiity for the
new. steep siopes of this 80-foot nign
aqgition. So Gunole manufaciurea ang
nstalleg 1.2 miion sauare feet ot
Gunotine HOT ana successtiully n-
creassq the fricuon angte between tne
'iner ang the sana over sucty percent.
Today. not oniy goes 1sip have 1.§
mutlion cudic vares of new reruse ais-
posal capacny. Dut they aiso have peacs
ot Mna knowing t's linea with the
NAUSTY'S MOSt 5tabie ana durable kner.
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ALTERNATIVE [ COST ESTIMATE
ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

item Cost Technology Technology
. NOLOGY/Component Quantity Unit Price Min. Max. Min. Cost Max. Cost
§ " COMPOSITE BARRIER CAP $2,250,621 $2,615,935
1.1 Appurtenance Decommissioning/Extension 1Ls $10,000 LS $10,000
1.2 Clearing and Grubbing . 17 ac $3,500 ac $59,500
1.3 Structural Fill Placement 30,000 cy $8.00 cy $240,000
1.4 Vegetative Layer 13,750 cy $18.00 cy $247,500
1.5 Protective Layer 40,500 cy $9.00 cy $364,500
1.6 Geotextile 78,700 sy $1.25 sy $98.375
1.7 Drainage Layer 27,000 cy $8.00 cy $216.000
1.8 First Barrier Layer 78,700 sy $3.80 sy $299,060
1.9 Second Barmier Layer
1.9.1 Second Barrier Layer 57,500 cy $14.00 cy $805,000
1.9.2 Second Barrier Layer 11,130 cy $14.00 cy  $155,820
61,710 sy $4.60 sy  $283,866
1.10 Bedding Layer 27,000 cy $8.00 cy $216,000
1.11 Miscellaneous 118 $60,000 LS $60,000
2.0 EROSION AND SEDIMENT CONTROL $197,500 $197,500
2.1 Channels 6,000 If $15.00 If $90,000
22 Basioa 2c $20,000 eca $40,000
23 Silt Barriers 4,500 If $3.00 If $13,500
2.4 Wetlands Mitigation 1 ac $15,000 ac $15,000
2.5 Seeding and Mulching 17 ac $2,000 ac $34,000
2.6 Miscellaneous 1LS $5,000 LS $5,000
3.0 UPGRADIENT GROUNDWATER ISOLATION $771,100 $771.100
3.1 West Slurry Wall 15,000 sf $10 of $150,000 -
32 North Slurry Wall 11,250 of $10 of $112,500
33 Grouting 2,250 sf 325 sf $56,250
34 West Biopolymer Trench and Toe Druin 15,000 sf $15 of $225,000
3.5 North Biopolymer Trench and Toe Drain 11,250 If $15 if $168,750
3.6 West Drain Pipe 700 If $8 If - 35,600
3.7 North Drain Pipe 300 LS 310 LS $3,000
38 Miscellancous 1Ls $50,000 LS $50,000
4>— LEACHATE COLLECTION AND TREATMENT Min. Max. $211,000 $211,000
4.1 Existing Collection System $21,000 $21,000
4.1.1 Collection Sump 1.0 LS 1.0LS $20,000 sf $20,000 $20,000
4.1.2 Miscellancous ) 1.0LS 1.0LS $1,000 LS $1,000  $1,000
4.2 No Prc-treatment, Off-site Industrial Treatment Facility $190,000 $190,000
4.2.1 Storage Tanks . 1.0LS 1.0LS $100,000 LS  $100,000 $100,000
4.2.2 Loading Facility 1.0LS 1.0LS $80,000 LS  $80,000 $80,000
4.2.3 Miscellancous 10LsS 1.0LS $10,000 LS $10,000 $10,000
5.0 ACTIVE GAS MANAGEMENT $675,000 $675,000
5.1 Active Gas Management System 1Ls $650,000 LS $650,000
52 Miscelianeous I1LS $25,000 LS $25,000
6.0 EXCAVATION AND CONSOLIDATION $55,625 $55.625
6.1 Delincation 1Ls $5,000 LS 35,000
6.2 Dewatering 1LS $25,000 LS $25,000
6.3 Excavation 1,500 cy $4.50 cy $6,750
6.4 Hauling 1,500 cy $3.25 oy $4,875
6.5 Placement and Compaction 1,500 cy $1.00 cy $1,500
6.6 Verification 1Ls $5,000 LS $5,000
6.7 Restoration 1Ls $2,500 LS $2,500
6.3 Miscellancous 1Ls $5,000 LS $5,000
7.0 MANAGEMENT AND INSTITUTIONAL CONTROLS $60,300 $60,800
71 Security Feace 4,000 1f $10 If $40,000
7.2 Warning Signs 20 ca $40 ca $800
13 Access Road 1LS $10,000 LS $10,000
7.4 Miscellancous 1LS $10,000 LS $10,000
SUBTOTAL DIRECT CAPITAL COSTS $4,221,646 $4,586,960

e S AP XLS) Page 1 152 AM 20



ALTERNATIVE | COST ESTIMATE

ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE

BENNINGTON, VERMONT
TECHNOLOGY/Component

Item Cost Technology Technology
Quantity Unit Price Min. Max. Min. Cost Max. Cost
\gincering and Design (5% of Direct Cost) $211,082 $229,348
~——aupervision and Administration (6% of Direct Cost) $253,299 $275.218
10.0 Construction Quality Assurance (5% of Direct Cost) $211,082 $229,348
11.0 Start-Up and Shake-Down (10% of Technology) $21,100 $21,100
12.0 Legal Fees, Licensing and Permits (2% of Direct Cost) $84,433 $91,739
13.0 Insurance/Bouding (2% of Direct Cost) $84,433 $91,739
14.0 Bid Contingency (15% of Direct Cost) $633.247 $688.044
15.0 Change Orders and Claims (8% of Direct Cost) $337,732 $366.957
SUBTOTAL INDIRECT CAPITAL COSTS $1,836,408 $1,993.493
16.0 Cap Maintenance Including Mowing and Cap Repair $15,000 $15,000
17.0 Erosion and Sedimeatation Control Maintcoance and Repair $20,000 $20,000
18.0 Barrier Performance Analytical Costs $50,000 $50,000
19.0 Leachate Disposal Industrial Treatment Facility (onc year only) $1,600,000 $3,900,000
20.0 Gas Management System Operation and Maintenance $50,000 $50.000
SUBTOTAL PRSC COSTS $1,735,000 $4,035.000
Total preseat worth cost for a 30 year period using & 7% discount rate before taxes and after inflation equals $9.333,274 $12,155,673
Notes: ac = acre
cy = cubic yards
ea = each
of = square foot
sy = square yards
If = lineal foot -
LS = Lump Sum

Page 2
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2.0

3.0

5.0

6.0

1.0

ALTERNATIVE I COST ESTIMATE
ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

Description

1.1
12
1.3
1.4
1.5
1.6
1.7
1.8
1.9

-

.10
BR

pry

2.1
2.2
23
2.4
2.5
2.6

3.1
32

- 33

3.4
3.5
3.6
3.7
38

4.1

42

5.1
52

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

7.1
72
73
7.4

1.9.1
1.9.2

All labor open shop. 15.5 ac landfill surface area.

Past Experience (gas vents, pi s and itoring wells)

Assume entire surface area of landfill. Past experience.

Vender Quote. Placemeru $3.00/cy from Means. Assume 1.5 feet over surface area of landfill.

Assime topsoil. Vender Ouote. Placement $2.00/cy from Means. Assume 0.5ft + 10% (3% slope factor, 10% material for compaction)

Assume select native soil or sand. Vender Quote. Placement $3/cy from Means. Assume 1.5fi+8% (3% slope factor, 10% on materials for compaciion)
Vendor Quote. Assume 602/sy non-woven + 5% ( 3% slope factor + overlap + waste)

Vendor Quote. Assume 1 x 10-3 cmfsec sand. Placement $2.00/cy from Means. Assume 1.0ft + 8% (3% slope factor, 10% material for compaction)
Vendor Quote. Assume 40 mil HDPE + 5% (3% slope factor and overiap and waste)

Assume clay with 1x10-7 cm/sec. perm. Vender Quote. Placement $4/cy from Means. Assume 2ft + 15% (3% slope factor, 20% maierial for compaction)
Clay on sideslope/GCL on Plateau or GCL and geogrid on sideslope/GCL on pla. Use former.

Assume clay with 1x10-7 cmisec perm. Vendor quote. Placemens $4/cy from Means. Assume 2 fi+15% (3% slope factor, 20% material for compaction).
Sideslope area 3 acres. Vendor quote. 15.5ac - 3ac=12.5ac +2% foverlap + waste)

Assume select native soil or sand. Vender Ouote. Placement $2.00/cy from Means. Assume 1.0ft + 8% (3% slope factor, 10% material for compaction)
Mob/Demob and Site/Temp. Facilities. Facilities include temp. /perm. wtilities, port-a-john, garbage dumpster, field office, etc.

Assume channels lined with grass, erosion control matting and riprap. Past Exp. Assume 2 channels around landfill circumference at plateau and midslope.
Assumes 2 basins. Past Experience

Vender Quote. Assume 200 horizontal feet spacing.

Past Experience

Past Experience

Mob/Demob

Assurme slurry wall 1000° long and 15° deep. Past experience.

Assume slurry wall 750° long and 15° deep. Past experience.

Assume bedrock grouting 150" long and 15° deep. Past experience.

Assume biopolymer trench 1000’ long and 15° deep. Past experience.

Assume biopolymer trench 750° long and 15° deep. Past experience.

Assume drainage pipe 700° long. Past experience. Includes dewatering costs from Means.
Assume drainage pipe 300' long. Past experience. Includes dewatering costs from Means.
Mob/Demob

4.1.1 Past Experience’
4.1.2 Mob/Demob

4.2.1 Assume 3 steel tanks. Past experience.
4.2.2 Past expenience.
4.2.3 Mob/Demod

Past experience
Mob/Demob

Past experience

- Assume pumped to landfill, past experience.

Assume pond area only, 022-238-0200 + 15%(trk) + SO%(wt) + 25%(level C)
022-266-2020, 1/2 mi round trip, +25%(level C) + 50%(rough grade)
022-208-4040, 50" hasl, + 25%(level C). assume tracked in

Past experience

Past experience

Mob/Demob

Assumes six foot chain link galv. w/3 strand barbed wire, double 12 foot gate around perimeter of landfill. Past experience
Assume 200 foot inservals. Past experience.

Assime 1 access road 725sy geotextile @ 3$2.10/sy and 250cy sione @ $35.00/cy.

Mob/Demob

O TILL XLE) Page 3 1020 AM 6248




LTe 7 VRO SOT ESTIMATR
ENGINEERING E VALUZ™ (C“N/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

Description
~o OSWER Directive 9355.0-4A for projecis over $2 million
9.0 OSWER Directive 9355.04A
10.0 Past experience
11.0 Past experience, EPA/600/8-87/049 recommends 5% to 20% aof technology direct cost; use 10% based on past experience.
12.0 EPA/600/8-87/049 recommends 1% to 5%
13.0 Past experience
14.0 OSWER Directive 9355.0-4A for projects over $2 million, (EPA/600/8-87/049 recommends 15% 1o 25%)
15.0 OSWER Directive 9355.0-4A for projects over 32 million
16.0 Past experience
17.0 Past experience
18.0 Past experience
19.0 Past experience
20.0 Past Experience
-
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ALTERNATIVE Il COST ESTIMATE (FORMERLY ALTERNATIVE IIl)
ENGINEERING EVALUATION/COST ANALYSIS

BENNINGTON LANDFILL SUPERFUND SITE

BENNINGTON, VERMONT

Item Cost Technology Technology
NOLOGY/Component Quantity Unit Price Min. Max. Min. Cost Max. Cost
{NGLE BARRIER CAP $1.810,935 $1,810,935
R | Appurtenance Decommissioning/Extension 1LS $10,000 LS $10,000
1.2 Clearing and Grubbing 17 ac $3,500 ac 359,500
1.3 Structural Fill Placemeat 30,000 cy $8.00 cy $240.000
1.4 Vegetative Layer 13,750 cy $18.00 cy $247,500
1.5 Protective Layer 40,500 cy $9.00 cy $364,500
1.6 Gootextile 78,700 sy $1.25 sy $98,375
1.7 Drainage Layer 27,000 cy $8.00 cy $216,000
18 Barrier Layer 78,700 sy $3.80 sy $299,060
1.9 Bedding Layer 27,000 cy $8.00 cy $216,000
1.10 Miscellancous 1LS $60,000 LS $60,000
2.0 EROSION AND SEDIMENT CONTROL $197,500 $197.500
2.1 Channels 6,000 if $15.00 If $90,000
22 Basins 2eca $20,000 ca $40,000
23 Silt Barriers 4,500 if $3.00 If $13,500
24 Wetlands Mitigation lac $15,000 ac $15,000
2.5 Seeding and Mulching 17 o $2,000 ac $34,000
2.6 Miscellancous 1LS $5,000 LS $5,000
3.0 UPGRADIENT GROUNDWATER ISOLATION $771,100 $771,100
3.1 ~ West Slurry Wall 15,000 sf $10 of $150,000
32 North Slurry Wall 11,250 sf $10 of $112,500
33 Grouting 2,250 sf $25 sf $56,250
34 West Biopolymer Trench and Toc Drain 15,000 f $15 sf $225,000
3.5 North Biopolymer Treach and Toc Drain 11,250 if $15 If $168,750
3.6 West Drain Pipe 700 if $8 If $5,600 -
3.7 North Drain Pipe 300 LS $10 LS $3,000
38 Misccilancous 1LS $50,000 LS $50,000
4.0 LEACHATE COLLECTION AND TREATMENT Min. Max. $211,000 $211,000
4.1 Existing Collection System . $21,000 $21,000
4.1.1 Collection Sump 1.0LS 1.0LS $20,000 of $20,000  $20,000
4.1.2 Miscellancous 1.0LS 1.01S $1,000 LS $1,000 $1,000
4.2 No Pre-treatmeat, Off-site Industrial Treatment Facility $190,000 $190,000
— 4.2.1 Storage Tanks 1.0LS 1.0LS $100,000 LS  $100,000 $100,000
4.2.2 Loading Facility 1.OLS 1.0LS $80,000 LS $80,000 $80,000
4.2.3 Miscellancous 1.0LS 1.0LS $10,000 LS $10,000 $10,000
5.0 ACTIVE GAS MANAGEMENT $675,000 $675,000
5.1 Active Gas Management System 1LS $650,000 LS $650,000
5.2 Miscellancous 1Ls $25,000 LS $25,000
6.0 EXCAVATION AND CONSOLIDATION $55,625 $55,625
6.1 Delineation 1LS $5,000 LS $5,000
6.2 Dewatering 1Ls $25,000 LS $25,000
6.3 Excavation 1,500 cy $4.50 cy $6,750
6.4 Hauling 1,500 cy $3.25 ¢y $4,875
6.5 Placemeat and Compaction 1,500 cy $1.00 cy $1,500
6.6 Verification 1LS $5,000 LS $5,000
6.7 Restoration 1LS $2,500 LS $2,500
6.8 Miscellancous 1LS $5,000 LS $5,000
7.0 MANAGEMENT AND INSTITUTIONAL CONTROLS $60,800 $60,800
7.1 Security Feace 4,000 If $10 If $40,000
72 Warning Signs 20 ca $40 ca $800
73 Access Road 1LS $10,000 LS $10,000
7.4 Miscellancous 1LS $10.000 LS $10,000
SUBTOTAL DIRECT CAPITAL COSTS $3,781,%60 $3,781,960
RS ASTIALL XLS) Page 1 1637 A €203
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ALTERNATIVE 1I COST ESTIMATE (FORMERLY ALTERNATIVE IID

ENGINEERING EVALUATION/COST ANALYSIS ' £
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT
item Cost Technology Technology
.'rv “HNOLOG Y/Componeat Quantity Unit Price Min. Max. Min. Cost Max. Cost
«__ -nginecring and Design (5% of Direct Cost) $189,098 $189,098
+ Supervision and Administration (6% of Direct Cost) $226,918 $226,918
10.0 Construction Quality Assurance (5% of Direct Cost) $189.098 $189,098
11.0 Start-Up and Shake-Down (10% of Technology) $21,100 $21,100
12.0 Legal Fees, Liceasing and Permits 2% of Direct Cost) $75,639 $75,639
13.0 lnsurance/Bonding (2% of Direct Cost) $75,639 $75.63%
14.0 Bid Contingeacy (15% of Direct Cost) $567,294 $567,294
15.0 Change Orders and Claims (8% of Direct Cost) $302.557 $302,557
SUBTOTAL INDIRECT CAPITAL COSTS $1,647,30 $1,647.343
16.0 Cap Maintenance Including Mowing and Cap Repair $15,000 $15,000
17.0 Erosion and Sedimeatation Control Maintcnance and Repair $20,000 $20,000
18.0 Barrier Performance Analytical Costs $50,000 $50,000
19.0 Leachate Disposal Industrial Treatment Facility (onc year only) $1,600,000 $3,900,000
20.0 Gas Managemeant System Operation and Maiatenance $50,000 $50,000
SUBTOTAL PRSC COSTS $1,735,000 $4.035,000 | &
Total preseat worth cost for & 30 year period using &8 7% discouat rate before taxes and after inflation equals $8,704,523 $11,004,523 | 4
Notes: ac = acre
cy = cubic yards
ca = each

of = square foot
sy = squarc yards
If = lincal foot
LS = Lump Sum
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2.0

3.0

4.0

5.0

6.0

7.0

ALTERNATIVE II COST ESTIMATE (FORMERLY ALTERNATIVE III)
ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

Description

1.1
12
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

2.1
22
23
2.4
2.5
2.6

3.1
32
33
34
35
36
37
38

4.1

42

51
5.2

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

7.1
72
7.3
7.4

All labor open shop. 15.5 ac landfill surface area.

Past Experience (gas vents, pi and itoring wells}

Assume entire surface area of landfill. Past experience.

Vender OQuote. Placement $3.00/cy from Means. Assume 1.5 feet over surface area of landfill.

Assume topsoil. Vender Quote. Placement $2.00/cy from Means. Assume 0.5ft + 10% (3% slope factor, 10% material for compaction)

Assume select native soil or sand. Vender Quote. Placemens $3/cy from Means. Assume 1.5ft +8%(3% slope facior, 10% on maserials for compacnon)
Vendor Quote. Assume 602/sy non-woven + 5% ( 3% slope factor + overlap + waste)

Vendor Quote. Assume 1 x 10-3 cm/sec sand. Pl $2.00/cy from Means. Assume 1.0ft + 8% (3% slope factor, 10% material for compaction)
Vendor Quote. Assume 40 mil HDPE + 5% (3% slope factor and overlap and waste)

Assume select native s0il or sand. Vender Quote. Placemens $2.00/cy from Means. Assume 1.0ft + 8% (3% slope factor, 10% material for compaction}
Mob/Demob and Site/Temp. Facilities. Facilities include temp./perm. wiilities, port-a-john, garbage dumpster, field office, eic.

De.

Assume channels lined with grass, erosion control matting and riprap. Past Exp. Assume 2 channels around landfill circumference at plateau and midsl,
Assumes 2 basins. Past Experience

Vender Quote. Assume 200 honizontal feet spacing.

Past Experience

Past Experience

Mob/Demob

(o

Assume slurry wall 1000° long and 15' deep. Past experience.

Assume slurry wall 750° long and 15° deep. Past experience.

Assume bedrock grouting 150° long and 15° deep. Past experience.

Assume biopolymer trench 1000° long and 15° deep. Past experience.

Assume biopolymer trench 750" long and 15° deep. Past expenience.

Assume drainage pipe 700’ long. Past experience. Includes dewatering costs from Means.
Assume drainage pipe 300° long. Past expenience. Includes dewatering costs from Means.
Mob/Demob

4.1.1 Past Experience
4.1.2 Mob/Demob

4.2.1 Assume 3 steel tanks. Past experience.
4.2.2 Past experience.
4.2.3 Mob/Demob

Past experience
Mob/Demob

Past experience

Assume pumped to landfill, past experience.

Assume pond area only, 022-238-0200 + 15%(irk) + 50%(wt) + 25%(level C)
022-266-2020, 1/2 mé round irip, +25%(level C) + 50% (rough grade)
022-208-4040, 50" haul, + 25%(level C). assume tracked in

Past experience

Past experience

Mob/Demob

Assumes six foot chain link galv, w/3 strand barbed wire, double 12 foot gate around perimeter of landfill. Past experience
Assume 200 foot intervals. Past experience.

Assume 1 access road 725sy geotextile @ $2.10/sy and 250cy stone @ $35.00/cy.

Mob/Demob
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ALTERNATIVE 11 COST ESTIMATE (FORMERLY ALTERNATIVE )
ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

Description

0 OSWER Directive 9355.04A for projects aver $2 million

9.0 OSWER Directive 9355.04A
10.0 Past experience
1.0 Past experience, EPA/600/8-87/049 recommends 5% 1o 20% of technology direct cost; use 10% based on past experience.
12.0 EFPA/600/8-87/049 recommends 1% to 5%
13.0 Past experience
14.0 OSWER Directive 9355.04A for projects over $2 million, (EPA/600/8-87/049 recommends 15% to 25%)
15.0 OSWER Directive 9355.0-4A for projects over $2 million
16.0 Past experience
17.0 Past experience
18.0 Past experience
19.0 Past experience
20.0 Past Experience

SIS TINALLXLE) Page 4
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ALTERNATIVE I COST ESTIMATE (FORMERLY ALTERNATIVE V)

ENGINEERING EVALUATION/COST ANALYSIS AN
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT
Itam Cost Technology Technology
E(" "™NOLOGY/Component Quantity Unit Price Min. Max, Min. Cost Max. Cost
MPOSITE BARRIER CAP $2,250,621 $2,615,935 ‘ A
—~ 1.1 Appurtcaance Decommissioning/Extension 1Ls $10,000 LS $10,000
1.2 Clearing and Grubbing 17 ac $3,500 ac $59,500
1.3 Structural Fill Placemeat 30,000 cy $8.00 cy $240,000
1.4 Vegetative Layer 13,750 cy $i8.00 cy $247,500
1.5 Protective Layer 40,500 cy $9.00 cy $364,500
1.6 Gootextile 78,700 sy $1.25 sy $98,375
1.7 Drainage Layer 27,000 cy $8.00 cy $216.000
1.8 First Barnier Layer 78,700 sy $3.80 sy $299,060
1.9 Second Barner Layer
1.9.1 Second Barrier Layer 57,500 cy $14.00 cy $805,000 &
1.9.2 Second Barnier Layer 11,130 cy $14.00 cy  $155,820
61,710 sy $4.60 sy  $283,866
1.10 Bedding Layer 27,000 cy $8.00 cy $216,000
1.1 Miscellancous 118 $60,000 LS $60,000
2.0 EROSION AND SEDIMENT CONTROL $197,500 $197,500
2.1 Channels 6,000 If $15.00 If $90,000
22 Basins 2c $20,000 ca $40,000
23 Sil Barniers 4,500 If $3.00 If $13,500
2.4 Wetlands Mitigation tac §15,000 ac $15,000
2.5 Sceding and Mulching 17 $2,000 ac $34,000
2.6 Miscellaneous i1Ls $5,000 LS $5,000
3.0 UPGRADIENT GROUNDWATER ISOLATION $771,100 $771,100
31 West Slurry Wall 15,000 sf $10 sf $150,000
32 North Slurry Wall 11,250 sf $10 of $112,500 -
33 Grouting 2,250 sf $25 of $56,250
34 West Biopolymer Trench and Toe Drain 15,000 of $15 of $225,000
3.5 North Biopolymer Treach aad Toe Drain 11,250 If $15 U $168,750
3.6 West Drain Pipe 700 if $8 If $5.600
3.7 North Drain Pipe 300 LS $10 LS $3,000
38 Miscellancous 1Ls $50,000 LS $50,000
'ACHATE COLLECTION AND TREATMENT Min. Max. $211,000 $211,000
- 4.1 Existing Collection System $21,000 $21,000
4.1.1 Coliection Sump 1.0LS 10LS $20,000 sf $20,000  $20,000
4.1.2 Miscellancous 1.0LS 1.0LS $1,000 LS $1,000 $1,000
4.2 No Pre-treatment, Off-site Industrial Treatment Facility $190,000 $190,000
4.2.1 Storage Tanks 1.0LS 1.OLS $100,000 LS  $100,000 $100.000
4.2.2 Loading Facility 1.0LS loLs $80,000 LS 380,000 $80,000
4.2.3 Miscellancous 10LS 1.0LS $10,000 LS  $10,000 $§10,000
5.0 PASSIVE GAS MANAGEMENT $375,000 $375,000
5.1 Passive Gas Management System 1L8 $370,000 LS $370,000
52 Miscellancous 1LsS $5,000 LS $5,000
. 6.0 EXCAVATION AND CONSOLIDATION $55.625 $55.625
6.1 Delincation 1LS $5,000 LS $5,000
6.2 Dewatcring 1LS $25,000 LS $25,000
6.3 Excavation 1,500 cy $4.50 cy $6,750
6.4 Hauling 1,500 cy $3.25 ¢y $4,875
6.5 Pl t and Compacti 1,500 cy $1.00 cy $1,500
6.6 Verification LLs $5,000 LS $5,000
6.7 Restoration 1Ls $2,500 LS $2,500
6.8 Miscellanoous 1Ls $5,000 LS $5,000
7.0 MANAGEMENT AND INSTITUTIONAL CONTROLS $60,800 $60,800
7.1 Security Fence 4,000 If $10 If $40,000
72 Warning Sigas 20 ca 340 ex $300
13 Access Road tLs $10,000 LS $10,000
7.4 Miscellancous 1Ls $10,000 LS $10,000
SUBTOTAL DIRECT CAPITAL COSTS $3,921,646 $4,286,960 l iy
(e S ATINALYXLS) Page 1 16:39 AM 244



ALTERNATIVE Il COST ESTIMATE (FORMERLY ALTERNATIVE V)

ENGINEERING EVALUATION/COST ANALYSIS te
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT
Item Cost Technology Technology
.'!'Ef“'N()I.OGYIComponmt Quantity Unit Price Min. Max. Min. Cost Max. Cost
~—zngincering and Desiga (5% of Direct Cost) $196,082 $214,348
. Supervision and Administration (6% of Direct Cost) $235,299 $257,218
10.0 Construction Quality Assurance (5% of Direct Cost) $196,082 $214,348
11.0 Start-Up and Shake-Down (10% of Technology) $21,100 $21.100
12.0 Legal Fees, Licensing and Permits (2% of Direct Cost) $78.,433 $85,739
13.0 Insurance/Bonding (2% of Direct Cost) $78.433 $85,739
14.0 Bid Contingency (15% of Direct Cost) $588,247 3643,044
15.0 Change Orders and Claims (8% of Direct Cost) $313,732 $342,957
SUBTOTAL INDIRECT CAPITAL COSTS $1,707,408 $1,864,493 A
16.0 Cap Maintenance Including Mowing and Cap Repair $15,000 $15,000
17.0 Erosion and Sedi ion Control Mai and Repair $20,000 $20,000
18.0 Barrier Performance Analytical Costs $50,000 $50,000
19.0 Leachate Disposal Industrial Treatment Pacility (one year only) $1,600,000 $3,900,000
20.0 Gas Management System Operation and Maintenance $60,000 360,000
SUBTOTAL PRSC COSTS $1,745,000 $4,045,000 I A
Total preseat worth cost for a 30 year period using a 7% discount rate before taxes and afier inflation equals $9,028,365 $11,850,764 { &

Notes: ® = acre
cy = cubic yards
ca = each
sf = square foot
sy = square yards
If = lineal foot
LS = Lump Sum
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2.0

3.0

5.0

6.0

7.0

ALTERNATIVE III COST ESTIMATE (FORMERLY ALTERNATIVE V)
ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

Description

—

1.1
12
1.3
1.4
1.5
1.6
1.7
1.8
1.9

.10
A1

2.1
22

23

2.4
2.5
2.6

3.1
32
33
34
35
3.6
3.7
38

4.1

4.2

5.1
5.2

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

71
72
73
7.4

1.9.1
1.9.2

All labor open shop. 15.5 ac landfill surface area.

Past Experience (gas venus, pi s and itoring wells)

Assume entire surface area of landfill. Past experience.

Vender Quote. Placemen: $3.00/cy from Means. Assume 1.5 feet over surface area of landfill.

Assume topsoil. Vender Quote. Placemeni $2.00/cy from Means. Assume 0.5t + 10% (3% slope factor, 10% mazerial for compaction)

Assume select native soil or sand. Vender Quote. Placemens $3/cy from Means. Assume 1.5ft+8% (3% slope factor, 10% on materials for compaction)
Vendor Quote. Asswne 60z/sy non-woven + 5% ( 3% slope factor + overlap + waste)

Vendor Quote. Assume 1 x 10-3 cm/sec sand. Placemens $2.00/cy from Means. Assume 1.0t + 8% (3% slope factor, 10% material for compaction)
Vendor Quote. Assume 40 mil HDPE + 5% (3% slope factor and overlap and waste}

Assume clay with 1x10-7 cmisec. perm. Vender Quote. Placement $4/cy from Means. Assume 2ft + 15% (3% slope factor, 20% material for compaction)
Clay on sideslope/GCL on Plateau or GCL and geogrid on sideslope/GCL on plateau. Use former.

Assume clay with 1x10-7 cm/sec perm. Vendor quote. Placemens $4/cy from Means. Assume 2 fi+15% (3% slope factor, 20% mazerial for compaction).
Sideslope area 3 acres. Vendor quote. 15.5ac - 3ac=12.5ac +2% (overlap + waste)

Assume select native s0il or sand. Vender Quote. Placement $2.00/cy from Means. Assume 1.0ft + 8% (3% slope factor, 10% material for compaction)
Mob/Demob and Site/Temp. Facilities. Facilities include temp. /perm. wiilities, port-a-john, garbage dumpster, field office, eic.

Assume channels lined with grass, erosion control matting and riprap. Past Exp. Assume 2 channels around landfill circumference at plateau and midslope.
Assumes 2 basins. Past Experience

Vender Quote. Assume 200 horizontal feet spacing.

Past Experience

Past Experience

Mob/Demob

Assume slurry wall 1000° long and 15° deep. Past experience. -
Assume slurry wall 750° long and 15° deep. Past experience.

Assume bedrock grouting 150° long and 15° deep. Past experience.

Assume biopolymer trench 1000° long and 15° deep. Past experience.

Assume biopolymer trench 750' long and 15° deep. Past experience.

Assume drainage pipe 700° long. Past experience. Includes dewatering costs from Means.

Assume drainage pipe 300" long. Past experience. Includes dewatering costs from Means.

Mob/Demob

4.1.1 Past Experience
4.1.2 Mob/Demob

4.2.1 Assume 3 steel tanks. Past experience.
4.2.2 Past experience.
4.2.3 Mob/Demob

Past experience
Mob/Demob

Past experience

Assume pumped 10 landfill, past experience.

Assume pond area only, 022-238-0200 + 15%(irk) + S0%(wt) + 25%(level C)
022-266-2020, 1/2 mé round trip, +25%(level C) + 50% (rough grade)
022-208-4040, 50° haul, + 25%(level C). assume tracked in

Past experience

Past experience

Mob/Demob

Assumes six foot chain link galv. w/3 strand barbed wire, double 12 foot gate around perimeter of landfill. Past experience
Assume 200 foot intervals. Past experience.

Assume I access road 725sy geotextile @ $2.10/sy and 250cy stone @ $35.00/cy.

Mob/Demob
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ALTERNATIVE I COST ESTIMATE (PORMERLY ALTERNATIVE V)
ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

A

Description
S—

3.0 OSWER Directive 9355.0-4A for projects over $2 million

9.0 OSWER Directive 9355.0-44
10.0 Past experience
11.0 Past experience, EPA/600/8-87/049 recommends 5% 10 20% of technology direct cost; use 10% based on past experience.
12.0 EPA/600/8-87/049 recommends 1% 1o 5%
13.0 Past experience
14.0 OSWER Directive 9355.0-4A for projects over $2 million, (EPA/600/8-87/049 recommends 15% to 25%)
15.0 OSWER Directive 9355.0-4A for projects over $2 million

16.0 Past experience
17.0 Past experience

18.0 Past experience

19.0 Past experience
20.0 Past Experience
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ALTERNATIVE [V COST ESTIMATE (FORMERLY ALTERNATIVEVI)
ENGINEERING EVALUATION/COST ANALYSIS

BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

Item Cost Technology Technology
T NOLOGY/Component Quantity Unit Price Min. Max. Min. Cost Max. Cost
_ +INGLE BARRIER CAP $1,810,935 $1,810,935
1.1 Appur Decommissioning/Ext 118 $10,000 LS $10,000
1.2 Clearing and Grubbing 17 ac $3,500 ac 359,500
1.3 Structural Fill Placement 30,000 cy $8.00 cy $240,000
1.4 Vegetative Layer 13,750 cy $18.00 cy $247,500
1.5 Protective Layer 40,500 cy $9.00 cy $364,500
1.6 Geotextile 78,700 sy $1.25 sy $98,375
1.7 Drainage Layer 27,000 cy $8.00 cy $216.000
1.8 Barrier Layer 78,700 sy $3.80 sy $299,060
1.9 Bedding Layer 27,000 cy $8.00 cy $216,000
1.10 Miscellancous 1LS $60,000 LS $60,000
2.0 EROSION AND SEDIMENT CONTROL $197,500 $197,500
2.1 Chanacls 6,000 If $15.00 If $90,000
2.2 Basias 2ca $20,000 ca $40,000
23 Silt Barriers 4,500 if $3.00 If $13,500
2.4 Wetlands Mitigation 1ac $15,000 ac $15,000
2.5 Seeding and Mulching 17T« 32,000 ac $34,000
2.6 Miscellancous 118 $5,000 LS $5,000
3.0 UPGRADIENT GROUNDWATER ISOLATION $771,100 $771,100
3.1 West Slurry Wall 15,000 sf $10 of $150,000
32 North Slurry Wall 11,250 of $10 of $112,500
a3 Grouting 2,250 sf $25 of $56,250
3.4 West Biopolymer Treach and Toe Drain 15,000 f $15 of $225,000
3.5 North Biopolymer Treoch and Toe Drain 11,250 I $18 If $168,750
3.6 West Drain Pipe 700 If 38 If $5,600 -
3.7 North Drain Pipe 300 LS $10 LS $3,000
38 Miscellancous 1LS $50,000 LS $50,000
4.0 LEACHATE COLLECTION AND TREATMENT Min. Max. $211,000 3$211,000
4.1 Existing Collection System $21,000 $21,000
4.1.1 Collection Sump 1.0LS 1.0LS $20,000 sf $20,000 $20,000
4.1.2 Miscellancous 1.0LS 1.0LS $1,000 LS $1,000 $1,000
‘ 4.2 No Pre-tr Off-sitc Industrial Treatmeat Facility $190,000 $190,000
~ 4.2.1 Storage Tanks 1.0LS 1.0LS $100,000 LS $100,000 $100,000
4.2.2 Loading Facility 10LS 1.0Ls $80,000 LS $80,000  $80,000
4.2.3 Miscellancous 1.0LS 1.0LS $10,000 LS $10,000 $10,000
5.0 PASSIVE GAS MANAGEMENT $400,000 $400,000
5.1 Passive Gas Managemeat System 1LS $375,000 LS $375,000
52 Miscetlancous 1Ls $25,000 LS $25,000
6.0 EXCAVATION AND CONSOLIDATION $55,625 355,625
6.1 Delineation 1Ls $5,000 LS $5.000
6.2 Dewalering 1L8 $25,000 LS $25,000
6.3 Excavation 1,500 cy $4.50 cy $6,750
6.4 Hauling 1,500 cy '$3.25 oy $4.875
6.5 Placemeat and Compaction 1,500 cy $1.00 cy $1,500
6.6 Verification 1LS $5,000 LS $5,000
6.7 Restoration 1L8 $2,500 LS 32,500
6.8 Miscellancous 1Ls $5.000 LS $5.000
7.0 MANAGEMENT AND INSTITUTIONAL CONTROLS $60,800 $60,800
7.1 Security Feace 4,000 If $10 If $40,000
72 Warning Signs 20 es $40 ca $800
7.3 Access Road 1LS $10,000 LS $10,000
7.4 Miscellancous 1LS $10,000 LS $10,000
SUBTOTAL DIRECT CAPITAL COSTS $3,506.960 $1,506,960
A S ALLXLE) Page 1 1194 AM G20
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ALTERNATIVE IV COST ESTIMATE (PORMERLY ALTERNATIVEVID
ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE

BENNINGTON, VERMONT

Item Cost

Technology Technology
.1"' WOGY/Component Quantity Unit Price Min. Max. Min. Cost Max. Cost
S
£ngincering and Design (5% of Direct Cost) $175,348 $175,348
. Supervision and Administration (6% of Direct Cost) $210,418 $210,418
10.0 Construction Quality Assurance (5% of Direct Cost) $175.348 $175.348
11.0 Start-Up and Shake-Down (10% of Technology) $21,100 $21,100
12.0 Legal Fecs, Licensing and Permits 2% of Direct Cost) $70,139 $70,139
13.0 Insurance/Bonding (2% of Direct Cost) $70,139 $70,139
14.0 Bid Contingeacy (15% of Direct Cost) $526,044 $526,044
15.0 Change Orders and Claims (8% of Direct Cost) $280.557 $280,557
SUBTOTAL INDIRECT CAPITAL COSTS $1,529,093 $1.529.093
16.0 Cap Maintcoance Including Mowing and Cap Repair $15,000 $15,000
17.0 Erosion and Sedimeatation Coatrol Maintcaance and Repair $20,000 $20,000
18.0 Barrier Performance Analytical Costs $50,000 $50,000
19.0 Leachate Disposal Industrial Treatmeat Facility (onc year only) $1,600,000 $3,900,000
20.0 Gas Managemcat System Operation and Maintenance $60,000 $60,000
SUBTOTAL PRSC COSTS $1,745,000 $4,045,000
Total present worth cost for a 30 year period using a 7% discount rate before taxes and after inflation equals $8,435,364 $10,735,364
Notes: ac = acre
¢y = cubic yards
ca = each
sf = square foot -
1y = squarc yards

If = lineal foot
LS = Lump Sum

e SO FINALAXLE)
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ALTERNATIVE IV COST ESTIMATE (FORMERLY ALTERNATIVE VII)
ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

Description

— 0 All labor open shop. 15.5 ac landfill surface area.
1.1 Past Experience (gas venis, pi ters and itoring wells)
1.2 Assume entire surface area of landfill. Past experience.
1.3 Vender Ouote. Placement $3.00/cy from Means. Assume 1.5 feet over surface area of lw:dﬁll
1.4 Assume topsoil. Vender (uote. Placemens $2.00/cy from Means. Assume 0.5 + 10% (3% slope factor, 10% material for compaction)
1.5 Assume select native soil or sand. Vender Quote. Placement $3/cy from Means. Assume 1.5ft+8% (3% slope factor, 10% on materials for compaction}
1.6 Vendor Quote. Assume 60z/sy non-woven + 5% ( 3% slope factor + overlap + waste)
1.7 Vendor Quote. Assume I x 10-3 cm/sec sand. Placemeni $2.00/cy from Means. Assume 1.0ft + 8% (3% slope factor, 10% material for compaction)
1.8 Vendor Quote. Assume 40 mil HDPE + 5% (3% slope factor and overlap and wasie)
1.9 Assume select native soil or sand, Vender Quote. Placement $2.00/cy from Means. Assume 1.0ft + 8% (3% slope factor, 10% material for compaction)
1.10 Mob/Demob and Site/Temp. Facilities. Facilities include temp. /perm. wiilities, port-a-john, garbage dumpsier, field office, etc.
2.0
2.1 Asswme channels lined with grass, erosion conirol masting and riprap. Past Exp. Assume 2 channels around landfill circumference ai plateau and midslope.
22 Assumes 2 basins. Past Experience
23 Vender Quote. Assume 200 horizontal feet spacing.
2.4 Past Experience
2.5 Past Experience
2.6 Mob/Demob
3.0
31 Assume slurry wall 1000° long and 15° deep. Past experience.
32 Assume slurry wall 750° long and 15' deep. Past experience.
13 Assume bedrock grouting 150° long and 15° deep. Past experience.
3.4 Assume biopolymer trench 1000’ long and 15’ deep. Past experience.
s Assume biopolymer trench 750' long and 15 deep. Past experience. -
3.6 Assume drainage pipe 700° long. Past experience. includes dewatering cosis from Means.
3.7 Assume drainage pipe 300° long. Past experience. Includes dewatering cosis from Means.
3.8 Mob/Demob
4.0
4.1
4.1.1 Past Experience
4.1.2 Mob/Demob
_ 42
4.2.1 Assume 3 steel tanks. Past experience.
4.2.2 Past experience.
4.2.3 Mob/Demob
5.0 .
5.1 Past experience
5.2 Mob/Demob
6.0
6.1 Past experience
6.2 Assume pumped to landfill, past experience.
6.3 Assume pond area only, 022-238-0200 + 15%(trk) + 50%(wt) + 25%R(level C)
6.4 022-266-2020, 1/2 mi round trip, +25%(level C] + 50%(rough grade)
6.5 022-208-4040, 50° haul, + 25%(level C). assume tracked in
6.6 Past experience
6.7 Past experience
6.8 Mob/Demob
1.0 .
71 Assumes six foot chain link galv. w/3 strand barbed wire, double 12 foot gate around perimeter of landfill. Past experience
72 Assume 200 foot intervals. Past experience.
7.3 Assume 1 access road 725sy geotextile @ 32.10/sy and 250cy stone @ $35.00/cy.
7.4 Mob/Demob
SO PINALAYLE) Page 3 (504 AM &30%¢
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ALTERNATIVE IV COST ESTIMATE (FORMERLY ALTERNATIVE VID
ENGINEERING EVALUATION/COST ANALYSIS
BENNINGTON LANDFILL SUPERFUND SITE
BENNINGTON, VERMONT

Description

OSWER Directive 9355.0-4A for projects over $2 million

4.0 OSWER Directive 9355.0-4A
10.0 Past experience
11.0 Past experience, EPA/600/8-87/049 recommends 5% to 20% of technology direct cost; use 0% based on past experience.
12.0 EPA/600/8-87/049 recommends 1% 10 5%
13.0 Past experience
14.0 OSWER Directive 9355.0-4A for projecis over $2 million, (EPA/600/8-87/049 recommends 15% to 25%)
15.0 OSWER Directive 9355.0-4A for projects over $2 million
16.0 Past experience
17.0 Past experience
18.0 Past expenience
19.0 Past experience
20.0 Past Experience

S P IALA LS Page 4
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TARGET SHEET

THE MATERIAL DESCRIBED BELOW
WAS NOT SCANNED BECAUSE:

(X) OVERSIZED

()  NON-PAPER MEDIA

(0  OTHER:

DESCRIPTION: DOC# 19805, Appendix D - Figures - Figure
3 - Sample and Monitoring Well

THE OMITTED MATERIAL IS AVAILABLE FOR REVIEW
BY APPOINTMENT
AT THE EPA NEW ENGLAND SUPERFUND RECORDS CENTER,
BOSTON, MA



TARGET SHEET

THE MATERIAL DESCRIBED BELOW
WAS NOT SCANNED BECAUSE:
(X) OVERSIZED
() NON-PAPER MEDIA

0  OTHER:

DESCRIPTION: DOC# 19805, Appendix D - Figures - Figure
4 - Geologic Cross - Sections

THE OMITTED MATERIAL IS AVAILABLE FOR REVIEW
BY APPOINTMENT
AT THE EPA NEW ENGLAND SUPERFUND RECORDS CENTER,
BOSTON, MA
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Appendix E has been removed.

Considered not applicable for jnclusion in the EE/CA.
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Po ¥ "‘i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
M $ REGION |
e ,...0‘&3 J.F. KENNEDY FEDERAL BUILDING, BOSTON, MASSACHUSETTS 02203-2211

VIA FAX AND CERTIFIED MAIL

de maximis, inc.
MAYT 2 7 1004

May 24, 1994

Mr. Geoffrey C. Seibel

Project Coordinator

186 Center Street, Suite 290 . {
Clinton, NJ 08809

Subject: Review of the Draft Engineering Evaluation/Cost
Analysis for the Bennington Landfill Superfund Site,
Bennington, Vermont.

Dear Geoff:

The United States Environmental Protection Agency (EPA) has
completed the review of the document entitled -"Draft Engineering
Evaluation/Cost Analysis, Bennington Landfill Superfund Site,
Bennington, Vermont" (the EE/CA) and the enclosed cover letter
dated April 15, 1994. This document was prepared by the
Bennington Landfill Superfund Site Settling Parties (Settling
Parties) to undertake efforts to expedite response actions at the
Bennington Landfill Superfund Site (the Site) within the
Superfund Accelerated Cleanup Model (SACM) program.

-

EPA has formatted the comments of this review into three
enclosures. Enclosure I summarizes EPA general comments.
Enclosure II lists page specific comments. Enclosure III
provides examples of several ARARs tables. All comments have
been numbered with the appropriate page and paraar=-* - =mber.

EPA requires the Settling Parties address eacn comment .
EPA reserves the right to make additional comments 1r appropriate
upon receipt of Vermont Department of Environmental Conservation
(VTDEC) comments. Following receipt of this letter EPA requires
that the Final EE/CA be resubmitted on June 27, 1994

PRINTED ON RECYCLED PAPER



If you have any questions please do not hesitate to call me at
{617) 573-5768.

Sincerely,

(jf\dl/\ﬁ-\, b B

Indira G. Balkissoon, RPM
ME & VT Superfund Section

Enclosures

cc: Stan Corneille/VTDEC
Gregory Kennan/EPA
Mary Jane O‘Donnell/EPA
Lynne Jennings/EPA
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ENCLOSURE I
General Comments

1. The April 15, 1994 cover letter raises serious concerns
regarding the intent of the Settling Parties. In particular, EPA
is puzzled by the statement that "the landfill cap and the
landfill underdrain may be acting as effective measures to
reducing leachate generation by infiltration and minimizing the
contact of the landfill mass with the underlying groundwater...
that there may be minimal benefit to disturbing the existing
cap...".

The current cap has been tested and found to be less than 24" in
thickness and exceed 1 x 10" cm/sec. This would not even meet
the current U.S. EPA 40 C.F.R. 258, Subtitle D, Solid Waste
Closure, standards. The controlling factors in determining the
components of the cover for a landfill are (1) the nature of the
threat, and (2) the ARARs. The nature of the threat evaluation
is based upon whether the source material represents a threat to *
ground water.

If the source material represents a groundwater threat, then
reducing infiltration and waste containment remain the closure
objectives in addition to direct contact or gas control. The
controlling ARARs are determined by the date and nature of waste
disposal. Most CERCLA landfills did not receive RCRA Hazardous
Waste after 1980, which would trigger 40 C.F.R. 264 closure as
applicable. However, most CERCLA landfills in this Region did
receive wastes sufficiently similar to currently regulated wastes
that the use of the 40 C.F.R. landfill closure and compliance
requirements in Subparts F,G, and N would be relevant to the
situation and appropriate for use.

The cover requirements of 40 C.F.R. 264.310 are further described
in the technical guidance document: Final Covers on Hazardous
Waste Landfill and Surface Impoundments, EPA 530-SW-89-047, July
1989. This document sets the precedent for the requirement of a
multi-layer cap with two low conductivity barrier layers. The
two component barrier layer is required to provide a redundant
barrier in the event the upper barrier layer is compromised. The
technical guidance does allow site specific factors ( steep
slopes, frost depth) to influence the exact nature of each
component. EPA is always willing to have a technical dialogue
regarding the components. However, a double barrier system is
the cornerstone of the Subtitle C cap.

2. It is unclear whether or not the Settling Parties have

screened out the single barrier cap. Provide a more detailed

discussion to support the statement that the added protection

provided by the composite cap is not worth the added costs. The

composite barrier cap provides improved long-term effectiveness
— not provided by the single barrier cap.
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3. The Draft EE/CA must describe the scope of the EE/CA and the
non-time-critical removal actions (NTCRA) (i.e. source control and
specific risks to groundwater and sediment) and how the EE/CA
differs from the scope of the Remedial Investigation/Feasibility
Study (RI/FS)/long-term action (groundwater remediation and other
remaining risks). This discussion should be brief and included
in the Executive Summary and a more detailed discussion should be
included in Section 3 with the appropriate change in the title of
this section to Scope of Removal Action, Removal Response
Objectives and Regulatory Requirements.

4. The Draft EE/CA must include figures to aid the reader in
understanding the Site. At a minimum the following figures must
be included:
a. Figure indicating general site location in Vermont
b. Figure indicating major site features including
boundaries of landfill, boundaries of property, all
source areas (i.e. culvert and drainage pond), surface
water bodies and wetlands

C. Figure indicating surface water, sediment and leachate
sampling locations and groundwater monitoring wells

d. Figure identifying the general location of the existing
groundwater and surface water diversion structures

e. Figures indicating proposed location of upgradient

diversion structures and landfill gas collection wells

5. The Draft EE/CA must include tables which summarize the data
collected during the LFI, Phase 1A, Phase 1B and any interim
monitoring. To minimize the volume of information, the EE/CA
could present average and maximums for each media. Summarization
of both the groundwater and soil data is particularly important
since the basis for conducting the EE/CA stemmed from risks posed
from exposure to groundwater and soil in the drainage pond.

6. The ARARs tables must be presented in the same format as is
required for an RI/FS. The table should identify the authority
(i.e. state or federal), the requirement’s name and citation, the
status (i.e. applicable, relevant and appropriate, or to be
considered), a synopsis of the requirement and the action to be
taken. The ARARs table for the Parker Site in Vermont is
provided in Attachment III as an example.

7. The method utilized to develop and assemble the eight
alternatives in Section 4.4 is confusing and will not assist EPA
in the selection of an alternative. In addition, it is difficult
for the reader to keep track of the differences between the
alternatives. Of the eight alternatives listed in the Draft
EE/CA there appears to ultimately be 5 different categories which
require further comparison and analysis. EPA requires that the
EE/CA evaluate the technologies according to the categories
specified below:

1.Containment



composite barrier cap
single barrier cap

Erosion and sedimentation control would be a common element of
both options

2. Landfill Leachate Collection
upgradient groundwater isolation
downgradient groundwater collection

3. Treatment Options
off-site treatment

on-site treatment and discharge to a POTW

4. Landfill Gas Management
passive venting

active collection and treatment

5. Soils/Sediments Response Measures

Excavation and Consolidation

Management and Institutional Controls would be a common element
of all the alternatives.

9. The analysis of alternative does not follow the NTCRA
Guidance. The EE/CA must fully assess all effectiveness and
implementability sub-factors. As a result, the advantages and
disadvantages of each of the alternatives is not clearly
presented.
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ENCLOSURE II
Page Specific Comments ‘

Executive Summary

1. Page ES-1, 1st § -- In the 2d and 4th lines, delete
“Municipal". In the 10th line, delete the sentence beginning
"The purpose..." and the next sentence and replace with:

Ultimately, EPA will use the EE/CA to select its
preferred alternative for source control measures at
this Site. As detailed in the "Presumptive Remedy for
CERCLA Municipal Landfill Sites" (Dir. No. 9355.0-49FS,
September 1993), EPA believes that the most appropriate
way to address the source contamination at a municipal
landfill site is the containment of landfill contents
and collection and/or treatment of landfill gases and
leachate (if present).

At the end of the same 9§, add new sentence: "The presumptive
remedy does not address the cleanup of contaminated groundwater
beyond the facility boundaries."

2. Page ES-1, 24 § -- Delete "remedial" from the first sentence.

3. Page ES-2, 1lst bullet -- Replace "remediation" with "response
measures".

4. Page ES-2, 1lst full § -- In 1st line, after "are" add
"intended".

5. Page ES-2, 2d full § -- Replace "contends" with "has stated".

In the 4th line, after "environment", add "and potential dermal
exposure to the landfill contents through direct contact."

6. Page ES-2, 2d to last bullet, 2d line -- Delete "and" and
replace with "in order to". 1In the 3d bullet, after "runoff" add
"in order to".

7. Page 1-1, Section 1.0 -- Include an explanation of the
presumptive remedy. The Presumptive Remedy Fact Sheet OSWER
Directive 9355.0-48FS contains some good language. For example,
"Presumptive remedies are preferred technologies for common
categories of sites, based on historical patterns of remedy
selection and EPA’'s scientific and engineering evaluation of
performance data on technology implementation. The objective of
the presumptive remedies initiative 1s to use the program’s past
experience to streamline site investigation and speed up
selection of cleanup actions."

8. Page 1-1, 2d § -- In 2d line, delete "Municipal". In the Sth
line, after "that" add "based upon the presumptive remedy for
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municipal landfills,". In the same line, replace "will not
result in" with "should not involve". 1In the 6th line, replace
"contaminants" with "the landfill contents". In the same line,

replace "will" with "rather should”.

9. Page 1-1, 2d § -- The third sentence should be deleted.

10. Page 1-1, 3d § -- in the 2d line, replace "remedial" with
"response”. In the Sth line, delete "response action objectives"
as it was already stated in the previous line.

11. Page 2-1, 1st § -- In the fifth line, after "including" add
"but not limited to". In the sixth line, after "waste inks" add

"scrap batteries with metals, waste oils, lead waste, paint
wastes, "

12. Page 2-2 -- At a minimum, include a site map and a waste iso-
contour map would provide a better presentation of the thickness
of the landfill. _ -
13. Page 2-2, 1lst full § -- In first line after "landfill" add
"pursuant to state solid waste regulations." In the next Y, 1st
line, change "the 28" to "a 28", 1Is it accurate to characterize

the existing landfill cover as "low permeability" since the
permeability has been found to exceed 1 x 10™* cm/sec? Correct
this statement in the text. 1In the last §, 1st line, add
"Current" to the beginning of the sentence. Change "west of the
Site" to "Abutting the Site". 1In the last line of the §, be more
specific regarding the tarps. Specify when the tarps were placed
on the sludge, when they blew off and how long the piles existed
exposed without tarps covering the sludge.

14. Page 2-3, 3d § -- Correct the 2nd line to state that since
1987, the VTDEC sampled a well along Willow Brook which may
intake surface water. This well was sampled in 1991. No
contamination was detected in this well in 1991. This well was
again sampled in 1992 by EPA. Again no contamination was detected
in this well.

15. Page 2-4 -- Include a paragraph which discuss the listing of
the Site on the NPL.

16. Page 2-4, carryover § -- Provide a more accurate description
of Site sampling results. In addition to PCBs, other
contaminants have been detected at the Site which exceed drinking
water standards. At a minimum provide a summary tables of
analytical results and a text description of the range of
contaminants.

17. Page 2-6, 1lst § -- Correct the statement that analysis
indicates "that off-site groundwater has not been impacted by the
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landfill"” to state that domestic wells adjacent to the Site have
not been impacted.

18. Page 2-9, 3d and 4th {s -- Remove "and therefore warrant no
further investigation." EPA will make that determination.
19. Page 2-11 -- Discuss the levels of metals and VOCs which do

not have MCLS as compared to risk based levels.

20. Page 2-11, 4 § -- What is the basis for the Vermont
background levels of benzene?

21. Page 2-12, carryover { -- Deficiencies in the cap as
described here undercut earlier general statement that the cap is
a low permeability cap. Revise the text to reflect this change.

22. Page 2-13 -- At a minimum, include a cross-section and a
groundwater flow diagram.

23. Page 2-14 -- The information regarding the surface water
diversion indicates that historical information supports periodic
saturation of certain areas of the landfill prior to surface
water diversion. Consider this issue in the cap evaluation.

24. Page 2-14, 1st heading -- Delete "REMEDIAL". In that §, same
comment re "low permeability" cap.

25. Page 2-17, top S5 bullets -- These are described on the
previous page as "design components". Were these "design
components”" implemented and satisfied?

26. Page 2-20 -- Discuss any exceedances of acute exposures AWQC.

27. Page 2-22, last § -- Replace last line with "EE/CA Approval
Memorandum for this Site."

28. Page 2-23, 2d ¥, 3d line -- Change "estimates" to
"egtimated". In the 3d §, first line, list the NCP factors
referenced in the EE/CA Approval Memo.

29. Page 3-1 -- Regarding the exemption from the $2 million
statutory limit, additional text should be added which discusses
in a general way how the source control alternatives evaluated in
the EE/CA would be consistent with potential long term remedial
action to be taken at this Site.

30. Page 3-1, 1lst § -- After "However," add "CERCLA § 104 (c)
and". Replace "specifically states" with "provide". 1In the last
line, change "an exemption" to "one of the enumerated
exemptions”. In the 2d §, 2d line, change "104 (b) (5) (i) " to
"104(c) (1) (A)". 1In the 6th line, change "104 (b) (5) (i) " to

"104 (c) (1) (C)".
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31. Page 3-2, 1st §, 2d line -- After "environment", add "through
source control measures."
32. Page 3-3, Schedule of Removal Action -- According to the

NTCRA guidance, this section should discuss the schedule for
implementing the ultimate NTCRA, not the schedule for preparing
the EE/CA. Thus the text should read:

"The components of the removal action schedule consist of:

- preparation of the EE/CA Report (final version by 6/94);
- EPA issuance of Proposed Plan (7/94);

- public comment period (7-8/94);

- EPA issuance of Action Memorandum (9/94);

- NTCRA negotiations (10-11/94);

- NTCRA design period (11/94-5/95};

- NTCRA construction (5/95-11/95)

33. Page 3-4 -- The schedule does not anticipate construction -
activity in 1995. Revise the schedule to decrease the design
time frame. It is anticipated that the design shall commence
during the early fall 1994 and completed by early spring 1995 so
that construction might begin in summer 1995.

34. Fig. 3-1 -- Redo the dates to match the planned EE/CA
schedule.

35. Page 3-7, 1st § -- In the 2d and 3d lines, replace "remedial"
with "response". In 2d §, 3d line - delete "(TBC)". In the 4th
line, replace "to be not" with "not to be".

36. Page 3-8 -- Chemical-specific ARARs should be listed first.
37. Page 3-9, 1st full 9§, 3d line -- Replace "remedial" with
"response". Last line -~ TBCs should not be in a separate table;

rather, they should be incorporated into the chemical, action,
and location-specific tables.

38. Page 3-10 -- In general, the ARARs tables are too broad in
that they include ARARs that EPA may determine do not apply to
the bennington site, e.g., if the site is not in a floodplain or
not in a federal wilderness area. The tables must only include
ARARs that can apply to this Site. Attachment III provides
example tables from the 0ld Southington Landfill Superfund Site
case which show the proper format for ARARs tables and also
included are examples of ARARs for a source control landfill
remedy. Attachment III also includes a table from the Parker
Superfund Site. Many of the VT ARARs should be the same for the
two sites. [Note however that Parker is not just source control
but is a comprehensive remedy. Consequently, there are
groundwater ARARs included which would not apply to the
Bennington Site].
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39. Page 3-10, Table 3-1, 1st row, last column -- If the Site is
not in a floodplain, delete this row. Re Sth and 6th rows, same
comment .

40. Page 3-11, 1st, 3d, and 4th rows -- Same as previous comment.
41. Page 3-32 -- Wrong format; see examples attached hereto.
42. Page 3-33, Table 3-5 -- Reference and discuss this table in

the text. Also, municipal ordinances are not ARARs - only
federal and state laws and regulations.

43. Page 3-33 -- The State of Vermont stormwater discharge rules
would also apply.

44 . Table 3-3 -- The table is informative. However, the chemical
specific ARARs must also be presented in the standard ARAR
format.

45. Table 3-3 -- RCRA is relevant and appropriate where wastes
are sufficiently similar to RCRA wastes disposed of prior to
1980. Correct the text to reflect this.

46. Page 4-1, 1st ¥, 3d line -- Replace "remedial" with
"removal'". Replace "presumptive remedies" with "the presumptive
remedy" .

47. Page 4-2, item 6 -- Replace "Remediation of Soils/Sediments™
with "Soils/Sediments Response Measures". Make this same change
throughout text.

48. Page 4-3, 1st § -- In the 4th line, after "landfill" add
"(and thereby reduce the migration of contaminants to the
groundwater),". In the 9th line, change "remedial" to "removal".

In the second §, 6th line, provide the full title of the RCRA
guidance on Subtitle C caps.

49. Page 4-4 -- Reference the Technical Guidance Document: Final
Covers on Hazardous Waste Landfill and Surface Impoundments, EPA
530-SW-89-047 and used in the discussion of the cap layer.

50. Page 4-4 -- The drainage layer must have a sand hydraulic
conductivity of at least 1 x 102 cm/sec or a synthetic material
with a transmissivity of 3 x 10°® m/sec. Correct the text to
reflect this. :

S1. Page 4-4 -- Discuss the conductivity requirements of the
barrier layer. Region I also requires a minimum thickness of 40
mil for the geomembrane.
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52. Figure 4-1 -- Region I requires a non-woven geotextile filter
fabric between the drainage and vegetative layers. Also, change
mil thickness to 40.

53. Page 4-6 -- A single layer cap would not meet the performance
standards of the technical guidance document on RCRA caps. As
that guidance document is EPA’s interpretation of the fairly
vague 264 standards, not complying with the guidance is akin to
not complying with the ARAR. Correct the text to reflect this.

54. Page 4-6 -- The single barrier cap described in this
alternative is based upon the 264 closure standards. The
controlling ARAR should be more closely specified. The same mil
thickness and geotextile requirements apply to the single barrier
cap.

55. Page 4-9 -- The current ground water contamination supports
that the existing leachate collection system does not collect all
leachate. Provide a more detailed of what is meant by upgrading =
the landfill underdrain system.

56. Page 4-11 -- Provide the BOD range for the Site.

57. Page 4-15 -- The EPA proposed rule and Vermont Air Division
guidance should be considered in evaluating air systems.

58. Page 4-17, 1st § -- Provide more information regarding the
basis for determining that approximately 1,500 cy of impacted
soil/sediments exist in the Drainage Pond and culvert areas.

59. Page 4-21 -- Change heading to"Post-Removal Site Control
(Operation and Maintenance)". Make appropriate changes in the
text.

60. Page 4-22 -- Specify what State guidelines and climate
factors will affect the cap components.

61. Page 4-23 -- While the text describes a very well developed
single barrier cap, Region I does not currently accept a single
barrier as meeting the requirements of the RCRA Subtitle C
technical guidance. The technical guidance does allow for site
specific adjustments of the components. However, these
adjustments must be technically based ( i.e. steep slopes).
Correct the text to reflect this.

62. Page 4-25, carryover § -- Provide further discussion
regarding the statement that wetlands may be impacted.

63. Page 4-25 -- Consider the leachate collection trench in this
section rather than the next section.
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64. Page 4-28 -- Indicate in the text whether the chemical
treatment processes are retained or eliminated.

65. Page 4-31 -- Provide more discussion regarding the
elimination of upgradient interceptor trenches. Why is an active
system unacceptable?

66. Page 4-32 -- The installation of a barrier layer above the
waste material will change the dynamics of air flow. Consider
this in the landfill gas venting system discussions.

67. Page 4-34, 3d § -- Delete the third sentence.

68. Page 4-38, 1st § -- The estimated time for leachate to stop
is very optimistic. What is the basis for this less than one
year estimate? The text must discuss the residual drainage of
the landfill after infiltration is stopped. Also, historical
information supports that ground water is very close to the
bottom of waste. Some leachate generation may continue due to =
ground water.

69. Page 5-1, § 5.0 -- List all of the subcriteria of each
Criteria -- Effectiveness, Implementability, and Cost, and show
that they have been analyzed. See § 2.6 and Exhibit 7 of the
NTCRA Guidance.

70. Page 5-2, 24 § -- Operations and Maintenance (O&M) should be
costed out for 30 years. There may not be O&M activities under a
final remedial action; consequently, this removal action should
be self-contained and not rely on a subsequent action. Change the
last two sentences of the 2d § to reflect this change.

71. Page 5-2, 2d { -- Current EPA and OMB policy. is to use a 7%
discount rate. The wording of this § is confusing regarding the
use of the discount rate to determine the net present value, and
the use of the 7% rate to perform a "sensitivity" analysis (the
min-max figures in Table 5-1). Delete all references and
calculations for a 10% rate throughout the text and tables.

72. Page 5-4, carryover § -- The discussion of RCRA Subtitle C is
not accurate. In 2d §, delete second to last sentence regarding
the alternative not being in compliance with the statutory
limits. Make the same change in subsequent sections that have
the same sentence (§ 5.3.2, 5.4.2). The real focus should be
whether an alternative would be eligible for the consistency
exemption. As source control measures intended to minimize the
migration of contaminants to the groundwater and air, the
alternatives are consistent with any potential remedial action
that addresses groundwater.
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73. Page 5-4, 1lst § -- The RCRA reference on this page is
misleading since RCRA is relevant and appropriate to the action.
Correct this in the text.

74. Page 5-4, 2d | -- How can permission to dispose of the
impacted groundwater at the local POTW be problematic? This
alternative does not include discharge to a POTW.

75. Page S5-4 -- The statutory limit is not a factor for
consideration. Correct the text to reflect this.

76. Page 5-5 -- The text on page 4-38 indicates that leachate
would only be collected for one year. The cost associated with
this one year discharge seems excessive. What is the expected
flow rate?

77. Page 5-7 -- Table 5-1 should appear after pg. 5-2 rather than
here.
78. Page 5-11, top Y -- The single barrier cap does not meet RCRA

C requirements. Correct this discussion.

79. Cap cost -- The cost of a GCL in several other sites has been
reported between .56 and .9 dollars per square foot installed.
This would reduce the cost of the second barrier layer from
$805,00 to approx. $120,000 - $240,000. Why does the cost
estimate include a bedding layer, when an interim cap exists?

80. Section 6.0 -- Redo the comparative analysis based upon
comments above regarding reconfiguring the alternatives.

81. Appendix A -- Include the Final EE/CA Memo and a better copy
of 3/7/94 letter from EPA to the Settling Parties.
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