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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 Municipal-Landfill Superfund 

Site Settling Parties (Settling Parties) undertake efforts to expedite response actions at the 

Bennington Municipal-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 is intended 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 

action objectives specified by USEPA The purpose of an EE/CA is to determine if the SACM 

approach is relevant to the Site. This EE/CA meets its intended purpose UlUmately^J|jf|||fiH 

Mtf icipatlfandf.il Sitls" 

most, appropriate Waf/to addfesKth'^ffcf 

the contamment of landfill 'contents and co/l^ol 
\ / '' '//'/ ' / \%(//W/\ / f \ T*T I * *" ' /* ..1 /////P/////^ '//'/;.ga$£s ,and§J|c,hate (if present). The objectiye'of the presumptive, 

¥ - " * ' 'W///"'/ ' Texperience to streamline, site mvestigatipjjsjand 

this point in the project, USEPA presumes the remedy 

for CERCLA municipal landfill sites, that is, the containment of landfill contents and collection 

and/or treatment of landfill gases and leachate (if present) might apply to the Sue If appropriate, 

other source control measures related to the containment remedy are also evaluated These 

additional source control measures can include control of surface and ground \\ater to prevent 

future saturation of the landfill contents The presumptive remedy does not address theTdeahup 
'-r. '•'/''" , i \ t- -i i l •r,/x'if presentf beyond the facility boundanes 
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The remedial-response technologies related to non-time-critical removal actions 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, 

soils/sediment^^^^^^^n^sures 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 fi^^Mll^contendG that the Site may present future potential impacts to health and the 
f/ft77///77ftrtrS SS f/S/S J \ I V 

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"anoSlpotential-, defmal exposure to the landfill contents through direct||fif!ffa|t 

USEPA considers the potential future environmental threat from the landfill to include the 

discharge of volatile organic compounds (VOCs) to groundwater and the air and the discharge 

of Polychlonnated 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 \sater downgradient of the landfill 

The following response action objectives evaluated in the EE CA are designed to address the 

potential threats outlined by USEPA 

fBENSV0000657.ROr.MA ES-2 
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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 landfil l , 

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

landfill debris mass mfofc§||jp ;efid reduce the resultant leachate generation; 

•	 Control, to the extent practicable, surface water runoff in order 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; 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 Objectives 

•	 Prevent, to the extent practicable, the migra t ion of contaminants from the soils and 

sediments in the Drainage Pond and cu lver t area to the groundwater. 

fBENN\00'j%57R<>OIA>	 ES-3 
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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 alternatives designed to meet the response 

action objectives identified above. The EE/CA will evaluate potential alternative removal action 

technologies in regard to effectiveness, implememabiliry and cost. Where applicable, some 

removal action technologies have only been prelimmanK evaluated based upon the expectation 

of incorporating additional engineering information gathered as part of the proposed Phase IB RI. 

(BEW'Ono065TR001 \,	 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 Municipal 

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 

1-91-1093) (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 Municipal-Landfill 

Superfund Site (Site). The USEPA considers the undertaking of a removal action for this Site 

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

Plan (NCP). For the Site, USEPA anticipates that based upon-the presumptive reh?e$p|ior 

^^^^^^^v|̂ |§ the NTCRA should njjpinvolve will not result in the removal and treatment 

of ^^^^^f^^^|n|s|contaminants off-site but rather should w4J involve the containment and 

treatment of contaminants on-site. Prefur$ptiye remedies are preferTed;technol6gies^bf^| 

atterns of remedy selection 'and EPA'sfscieriffl 

i'datalon technology implementation. The 

is to* use the program's past experience to streamlirf||fsife 

i|.speed^up selection of<-'cleanup actions (OSWER Directive 9355.Q-jj$EJSj. 

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

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

BENN>0000657.R001 A,, 
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This EE/CA presents site characterization information in Section 2 0 which includes site history, 

previous resp3||ie|remedial actions undertaken at the Site, a description of the source, nature and 

extent of contamination and description of previous analytical data obtained for the Site; Section 

3.0 presents response action objectives and regulatory requirements including statutory limits of 

removal action, response-action objectives^ a tentative schedule for any removal actions, and a 

description of potentially Applicable or Relevant and Appropriate 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 action alternatives for 

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

removal action alternatives. 

fBENN\0000657ROOIA, 1-2 
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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 until 

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 ffff| 

^^[^^p^^scrap capacitors containing polychlonnated biphenyls (PCBs), paint thinner, waste 
- I •'t«^''9/''K-iWj<^W.v///',y///MVjm.v ,  . . . i .- I I I P - I I r~ i n s- r\
inks, ^a^ejo^jsp^ain.t'̂ y^es, glues, and solvents were disposed ot 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 it is 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 its contents failed, was 

filled in with landfill material. Photogrammeinc mapping conducted during the Phase 1A 

Remedial Investigation (RI) indicates that approximately 5 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 v*as designed to divert surface water 

and shallow groundwater away from the landfill This drainage system discharges into a 

Drainage Pond on the eastern side of the Site 

A surface water diversion channel was constructed b\ the Tov.n in 1976 10 drain surface water 

runoff from the western portion of the landfill Water in t h i s diversion channel flows south along 

the west side of the landfill, eventually draining tnto a \\ooded. locallv sv-amos area south of the 

njENN\OOOu£5"R001 A) •7.1 
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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-l is located. USEPA has also observed sheet flow across this location 

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

A formal closure of the landfill pursuant to is^ate solid .waste Regulations',;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 I, 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 is 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, 
i i i /*• 11 i • i • '/#/////' '&•"%'',  , » t i f\ .1 e f\ r ic* T~' ~r\ t f*"A"' f''t'f/'//d£'"f'ffiffir&&the landfill thickness is appjojxjrmately between 30 and 50 feet (See Figure IV of^RpjJjgj^^. 

T*1 I 1 f 1 I • I "//W/"''/ '"I - I I I I T r-T- * X -7-k  I I ' "'%f"iW1@!!0i%f''!i'.The landfill is covered^cXosed with a low permeability VTANR approved soil cover,^mc^^$ 

cover and thick grassy vegetation. 

flllffihjloOperations taking place at the Site include the temporary staging of brush and white 

goods, and the transfer and recycling of municipal solid \\a5te Abutting West of the Site, 

dewatered municipal sewage sludge is temporarily stored This temporary stockpile area was 

built according to State regulations inc luding creation of fou r foot U-shaped berms of existing 

(BEKS'0000657 ROO' V 
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natural soils surrounding each stockpile Tarps are currently placed over the sludge to prevent 

rainwater infiltration. 

The Site is bounded to the north by an inactive sand and gravel pit, to 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 landfill 

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). In|§j|£Jf 
'̂:-'i •• t • i - i f ' ir '••?•'•&''W/,'/'MW//­°H which may intake surface water. No contarrunatipn 

iTrT-T>A • i r\r\tsampling by USEPA in 1992. 

The nearest residential area to the landfill is located approximately 875 feet south along 

Houghton Lane. The population within a 2-mue radius of the Site is 1,974 people 

(USEPA, 1987). 

2.1.2 Previous Investigations 

Several environmentally related investigations have p r e v i o u s K taken place at the Site 

In August 1974, the Town conducted a study of the leachate at the landfill, ut i l iz ing 

Environmental Associates of Burlington, Vermont The Vermont Agency of Environmental 

Conservation (VTAEC) also conducted a study cf :he landf i l l leachate as part of a research 
f 

<BENN\00006*7 R001 A. 2-3 



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

project in September 1974 A second evaluation by Environmental Associates was conducted 

in July 1975 

In the winter of 1976, the USEPA National Enforcement Investigation 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 landfil l , 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 1A Remedial Investigation 

Work Plan (RIWP). Benzene, ethylbenzene, toluene, xylene, 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 underdram (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 the landfill 

The VTAEC prepared a report entitled, "Bennmgton Landfill. Houghton Lane, Bennmgton 

Vermont, 05201, USEPA ID # VTD 981064223. Potential Hazardous Waste Site, SI, February, 

1987" which recommended that a Remedial Investigation Feasibil i ty Study (RI 'FS) be conducted 

at the Site 

On July 1, 1987 the Town ceased the disposal of solid \\aste in the landf i l l and began operation 

of a transfer station under contract with VICON Recover. S> stem The Town received final 

closure approval of the l andf i l l from the VTA-NR on Ociooer 16. 1990 in accordance with 
* 
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Vermont Solid Waste Management Regulations and the requirements 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 

spring and fall of each year from the monitoring wells. Drainage Pond and Hewitt Brook and are 

analyzed for the following parameters: p^tPhr conductivity, Total Organic Carbon (TOC), Total 

Organic Halogens (TOX), nitrate, Total Dissolved Solids (TDS), temperature, Chemical Oxygen 

Demand (COD), chloride, sodium, sulfate and heavy metals In addition, two monitoring 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. 

U.S.C §9605(8)(b), 

published by the Administrator o'f EPAfffiJfie 
(3*?i'i5'<̂ ifŜ '*'i*!23<2̂ !^^ ~-, nin\ T\ C"f c- l l ^•irap^gisfe^nirune524:fTj>88 (53 ,Fed?Reg. 23,978) The Site was finally us
 

aTrule update #5, 54 Fed Reg 13,295)
 

In May 1989, USEPA personnel conducted an assessment of the Site, dur ing which they 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 behal f of \ T A E C pursuant to a landfi l l 

assessment study, collected five groundwater moni tor ing v.e l l samples ana one domestic \sell 
^ 
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(Boulger) sample In addition, two surface water samples uere collected dur ing the August 

sampling event, and two leachate samples were collected during the December 1990 sampling 

event The August sampling results indicate detections of \o la t i l e organic and semivolatile 

compounds in MW-1, MW-3 and in the landfill underdram 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 \vere detected in MW-3 and in the landfill 

underdram 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 

indicate that dqme'sti^yvvells adjacent to/the^Site have off-site groundsvater has not been impacted 

by the landfill Additional sampling conducted by L'SEPA dur ing the Phase 1A RI in 1993 

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 retained McLaren/Hart to provide 

engineering services required by the Order 

During a limited inspection of the Site in July 1991, USEPA field-screened exposed areas of the 

landfill slopes with a photoiomzation detector ( P I D ) In addi t ion l imned sampling v.as 

conducted 

Limited Field Investigation 

A Limited Field Investigation (LFI) was conducted b\ McLaren Hart in December 1991 in order 

to streamline the RI/FS scoping process The LFI aiced in the ce'. e lopment of a conceptual Site 

model and served to further define the scope of-\\ork orese" re r  r ne Phase l A R.IWP 
i 
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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 time 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 activities 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 conductivity were identif ied south and east 

of the landfill 

•	 The geological reconnaissance located one bedrock outcrop in the northwest 

portion of the Site (OC-1) and a large exposure (OC-6) m the roadcut for Exit 2 

of Vermont Route 7 North Bedrock at both locations \\as determined to be of 

the Cheshire Quartzite Formation Bedding uas determined to dip at 

approximately 20° toward the southeast The predominan t fracture trend was 

N30°E with a near vertical dip 
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•	 Available information regarding the existing monitoring network was obtained. 

However, due to USEPA concerns regarding the u t i l i ty 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 concentrations, whi le analysis 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 subrmttal was conditionally approved by 

USEPA Field activities commenced m September. 1993 The f indings 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 m the northwest portion of the 

Site (<25 feet) Bedrock depths at other areas on-site \\ere much greater (up to 550 feet) and 

beyond the resolution of the technique Seismic determinations of the top of the glacial t i l l are 

in general agreement with depths at boring locations The top of the saprol i te uni t could not be 

distinguished from the overlying t i l l by the seismic s u r \ e > 
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Seventeen sediment samples were collected from the area south of landfill, area 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 sufficient concentrations or 

extentf te warrant further investigation. 

Eight samples of leachate and underlying soils were collected from landfill leachate seeps and 

from the landfill underdrain. In addition, one sample location initially 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 aqueous sample Analytical results 

confirmed previous findings (i.e.: no PCBs and only lov» concentrations 01" VOCs in leachate 

seeps, Aroclor 1242 and VOCs detected in underdrain leachate) TCL semivolatiles 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 identified 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 chlorination 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 landfill, 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 semivolatiles, pesticides and PCBs were not 

detected at concentrations above the CRQL in any of the surface v.ater samples TAL metal were 

not detected in surface water samples at concentrations or extent to \sarrant further investigation 

Thirty three groundwater samples were collected from S'te monitoring \selis during two rounds 

of sampling conducted during Phase I A. Results from ooth rounds indicate that detectable 
* 
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concentrations of several TCL VOCs are present in shallow groundwater immediately 

downgradient and adjacent to the landfill Highest concentrations during each round were 

encountered in water table well B-6-1 Several TCL YOCs were detected m both rounds of 

bedrock groundwater samples analysis at concentrations below a quantifiable level 

The two rounds of TCL semivolatile data indicate that quantifiable levels 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 m 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 samples 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 pesticide analysis indicate tentatively 

identified compounds at concentrations below quantifiable levels, however, Quality 

Assurance/Quality Control (QA/QC) review of the data indicates the probability- of false positive 

results 

Of the TAL metal analyzed, only barium was detected at a quantifiable 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 \sater bearing unit No quantifiable 

concentrations of any other TAL metal was detected abo\e an Applicable or Relevant and 

Appropriate Requirement (ARAR) in the round \sater sampling results 

Air Quality Assessment - Collection and analysis of upv.md and down \sind air samples during 

Phase 1A indicated that low concentrations of PCBs and benzene are present at the Site A 

preliminary assessment of the air quality indicates that the detected concentrations of PCBs do 

not present an unacceptable risk and that benzene.concentrations are u i thm \ ermont background 
* 
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concentrations (TJSEEA;-1988 Nonmetharfe Organic Compound Sampling Program, Final Re|[r>£t, 

Y^^SSSiy^.^MJ^Toxics.-Sarnpliri'g^jPrograrn. 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 Gap Soil Cover - An evaluation of the existing landfill eap 

was conducted which included both a visual inspection of the eap sotj[f6c»||i and 

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

eap cojlff soils, and geotechnical analysis were performed on seven soil samples. Results of the 

visual inspection indicate that the eap soil-cover is generally intact, however, several areas of 

erosion/settling of eap s6il'"'cover materials were noted Borings and geotechnical sampling 

indicate that eap soi^pyer thickness is locally less than 24 inches and that the permeability in 

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

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

concluded the following: 

•	 The Site is surrounded by a complex vegetative community typical of 

southwestern Vermont, and includes 13 identified wetlands 

•	 The vegetative community affords excellent habitat for a variety of mammal, bird, 

reptile, and amphibian species. 

•	 No ecotoxicological impacts \\ere observed m the terrestrial ecological 

communit ies is the ucinity of the Sue 
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•	 Ecological analysis of the on-site aquatic ecosystems did not identify any 

indications of impacts to those systems from possible environmental 

contamination 

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

nonpolluted waters 

•	 Substantial populations of amphibians, normally sensitive to environmental 

contaminants, were observed in all three ponds 

The results of the qualitative ecological assessment indicate that the potential 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 potentially impact ecological receptors 

Hydrogeological Investigation - A hydrogeological investigation was conducted during Phase \A 

which consisted of a boring program, well/piezometer/staff gage installation, h\ drauhc monitoring 

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

•	 A surficial, unconfmed sand and gravel water-bearing unit is present across the 

Site, perched on top of low-permeability till materials 

•	 The water table within this unit pinches out to the west and south and is oriented 

in a bowl-like shape which mimics the top of the underUmg t i l l deposits 

•	 Flow within the surficial water-bearing unit is honzontalK from west to east at 

velocities ranging from 403 x 10 feet da\ to 12 SO feerday, eventually 

discharging into the headwaters of Hewitt Brook (See Figure 5 of Appendix D) 
* 
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•	 A confined bedrock aquifer is present .mmediately west, south and east of the 

landfill, separated from the surficiai v>ater-beanng unit by 100 to 530 feet of low 

permeability till and weathered bedrock Northeast of the landfill this low 

permeability unit HS absent and groundwater in the bedrock exists under 

unconfmed 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 stream draining Pond B is a result 

of groundwater discharge from the surficiai \\ater-beanng unit 

2.2	 PREVIOUS REMEDIAL ACTIONS 

Several actions have been taken by the Town to 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 permeabilirs VTANR-approved soil eep covec/to 

minimize leachate generation by reducing infiltration of precipitation through the landfill 

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 \vater flowing from the west 

had created wet conditions in some areas of the western portion of the landfill The surface water 

diversion channel, installed in accordance with a request of the YTAEC, was intended to divert 

surface water away from the landfill This diversion channel runs south along the west side of 

the landfill, eventually draining into a wooded lo;?. A sv%amp\ area south of the landfill A 
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direct connection has not been observed between the di\ersion channel and any continuous 

surface water drainage features at the Site 

2.2.2	 GrouYidwater Diversion 

The existing landfill underdram system is the result of measures implemented by the Town to 

minimize the potential for groundwater to come in contact with landfill 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 conversation with the excavation contractor for the 

project indicated the following regarding construction of the first segment of the underdrain: 

•	 The underdrain excavation ran approximately east-west through landfill materials. 

•	 The western-most portion of the dram was oriented slightly south of west, to 

intercept the wet area described above 

•	 Six-inch diameter perforated drain pipe \sas placed approximately two feet below 

the base of the fill and backfilled \vith gravel, followed by the native materials 

excavated to create the trench. The average depth of the trench \\as approximately 

12 feet below the top of fill material at the time of excavation 

•	 Moist or saturated soil was encountered at most locations of the trench, including 

the western end of the trench 

•	 The trench did not extend into the area of the former buried lagoon The 

excavation contractor was not av.are of a la»oor. on-site 
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The northern extension of the underdrain system was constructed in natural soils in approximately 

1979/1980 to collect shallow groundwater from an area east of the landfill According to the 

former landfill operator, the northern extension of the landfill underdrain was constructed in a 4 

to 5 foot deep trench with corrugated, perforated pipe backfilled with stone. Landfill materials 

were not encountered during 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 time of the northern extension, diverting flow to the current location 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 located by Town employees using a 

metallic pipe locator. The western and northern portions of 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 Layout drawing dated December 20, 1982, 

are standpipes associated with the underdrain system. The excavation contractor and the former 

landfill operator indicated that standpipes were installed in at least two locations along the 

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

A formal closure of the landfill was conducted m 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 I, 1989 and 

was completed October 16, 1990 Design components included 

•	 grading of the landfill to provide drainage and reduce infiltration; 

•	 placement and compaction of a two-foot thick VTANR-approved 'soil cover to 

achieve a permeability of 5 x 10"6 cm/sec or less. 

•	 landfill gas control via installation of passive gas vents; 

•	 seeding and mulching to prevent erosion of the VTANR-approved,soif|cover and 

to protect the effectiveness of the VTANR-approved 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 wereimplff|||rff||| 

m accordance with Vermont Solid Waste Management Regulations and the requirements of the 
,, ._. . , -,, —. "V//'f//, ', '/,•('//£,'/,„ .Vermont Solid Waste Division were;;satisfied 
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23	 SOURCE, NATURE AND EXTENT OF CONTAMINATION 

23.1	 Contaminant Sources/Potential Release Mechanisms 

2.3.1.1 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 is 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 v.uh landfill material after attempts 

to solidify its contents failed. This area was subsequently covered by municipal refuse. 

Photogrammetric work conducted during Phase I A indicates that the refuse thickness ranges 

between 5 and 20 feet directly overlying the lagoon. 

Based on the current understanding regarding landfil l operations inc luding disposal in the area 

of the buried lagoon and the results of the LF1, it appears to be more appropriate 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 landfi l l 

r 
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The Drainage Pond located east of the landfill receives ihe eff luent from the aforementioned drain 

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

contained PCBs and VOCs 

Additional groundwater sampling will be conducted during Phase IB 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) 

2.3.1.2 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. 

23.2 Nature and Extent of Contamination 

2.3.2 1 Groundwater 

As discussed in Section 2.12, the Phase 1A characterization of Site groundwater quality 

identified quantifiable detections of constituents of concern in two areas within the shallow sand 

and gravel aquifer at the Site Samples from moni tor ing ^e l l B-6-1, in the western portion of 

the site, contained several YOCs above MCLs Samples f rom m o n i t o r i n g u e i i s B-5-1 and B-5-2. 
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located in the eastern portion of the site, downgradient of the Drainage Pond and the landfill, 

contained concentrations of VOCs belov, MCLs and PCBs above MCLs 

Existing data suggests that these detections are localized Further sampling during Phase IB will 

be conducted to confirm or modify this initial assessment The effort wil l 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 

2J3 Surface Water 

The LFI and Phase 1A characterization 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 

exposures were encountered at concentrations or distributions sufficient to warrant concern 

While it is anticipated that this initial characterization will be confirmed, L'SEPA has requested 

further evaluation of surface water quality and drainage patterns, to be conducted during Phase 

IB 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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2.3.4.1 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. 

2.3.4.2 Drainage Pond Area 

As indicated in Section 2.1.2, sampling during the LFI and Phase 1A identified PCBs m surface 

soil/sediment samples collected in the vicinity of the landfill underdram 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 IB 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 benzene are present in the air at the Site. As 

described in Appendix C of the Initial Site Characterization Report (ISCR), a preliminary 

assessment of the air quality indicates that the presence of PCBs in air at the Site do not present 

and unacceptable risk and that the benzene concentrations 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 metals are present at a sufficient 

concentration to require the sampling and analysis of additional air samples for the determination 

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

parti culates. 

No additional data requirements are identified for the Phase IB RI 

23.6 Leachate 

During LFI and Phase I A, leachate was sampled from three intermittently flowing seeps and from 

the landfill underdram Analysis of the seep samples indicated only low concentrations of VOCs 

and no detected PCBs Quantified detections 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 

2.4 ANALYTICAL DATA 

Analytical results for sampling at the Site prior to CERCLA activities 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 Analytical results collected during the 

Phase IA RI were presented in the ISCR submitted to USEPA on October 18, 1993 Data for 

additional PCB screening samples analyzed by the McLaren/Han 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 1A CLP sampling and from 

subsequent sampling efforts requested by USEPA (\shich include groundv.ater sampling during 

November, 1993 and January, 1994 and additional sampling of Drainage Pond sediments) have 

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

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

l^^^^^il^P^^^^^^^l^^ofitriisiSite. draft Approval Memorandum 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 to 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 L'SEPA using groundwater and 

sediment data derived from Phase IA of the Remedial Investigation. The risk evaluation indicates 

that the estimateds cancer risk posed by contamination at the Site is 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 beryllium. The 

risk evaluation further indicates that the release of hazardous substances to the sediments in the 

underdrainage area adjacent to the landfill (which is dry part of the year) presents a threat to 

youth trespassers. The estimated cancer risk is 2 x 10"\ based 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 Draft Approval Memorandum 

'$Wf^$j^1$i, USEPA has determined that a potential threat exists to public health or welfare \ss7/ws&ff7/m7s%sf''/7's*.'Jv* * * 

or the environment. TTiflNGl^ffactors referenced in the Approval Memorandum are: 

•'J1I3I-0)3^1tuafor,potential exposure to nearby human populations, animals, or\$iz$$& 
cHairCfrom' hazardous substances o'r pollutants c: contaminants; 
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contamination of drinking water supplies-or 

M'///////W'XtS'''i> i ' ' i'v i i i i • ' -'•"//t"///.iV7,^^Is^)f, hazardous substances or pollutants or contammants/mj£ojil[s 
' ' - ..... """" may migrate, 

".". '•" i '  ' j ' u ^ ' • 'M'1ns''''thafcTnay:' cause hazardous substances or polluf 
i i . released. 

A removal action is therefore appropriate to abate, prevent, minimize, stabilize, mitigate, 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	 SeOPE^OF REMOVAL ACTION, 

OBJECTIVES AND REGULATORY REQUIREMENTS 

and the.jion-time-critical remov 

ith'e ''extent practical/Tmpact ,to;gfounE 

»f the' Remedial.rrivestigation/Feasip^; 

raction of groiind^wa'ter remediatTort/i 

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, C^j^^j^^) anH 40 Code of Federal Regulations (CFR) §300.415(b)(5) 

specifically Gtatos p^vidj that "Fund-financed removal actions, other than those authorized under 

Section 104(b) of CERCLA, shall be terminated after S2 mi l l ion has been obligated for the action 

or 12 months have elapsed from the date that removal activities begin on-site," unless the lead 

agency determines that an exemption-orte^f/the'e^umerated is applicable to the response action. 

Response actions exempt from the aforementioned statutory l imitat ions can be classified as either 

"emergency" or "consistency" exemptions, and waivers may be sought in such cases As stated 

in Section 104(b)(5)(i)(fi|fU@( emergency exemptions may be granted uhen "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 104(b)(5)(n)(c)(l)(C), consistency 

exemptions are appropriate when "continued response action is otherwise appropriate and 

consistent with the remedial action to be taken" 
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The anticipated duration for removal actions (from on-site ini t iat ion to completion) for the Site 

is not expected to exceed 12 months. Estimated costs for some of the removal action alternatives 

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 is exceeded, an exemption waiver 

would be required to implement the removal action 

3.2	 R E S P O N S E : R E i y Q y x A L RESPONSE ACTION OBJECTIVES 

action objectives have been developed by USEPA for the 

Site to minimize future potential impacts to human health and the environment 

c^^^^^^^^s. These objectives were provided to the Settling Parties in a letter from USEPA 

dated March 7, 1994. The response racltfohyremoval 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) Response'-ATtiol^emoval Response A^+e« 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 and reduce the resultant ieachate generation, 

•	 Control, to the extent practicable, surface water runoff to minimize erosion; 

•	 Control landfill gas so that methane gas does not present ?. fire or explosion 

hazard. Prevent, to the extent practicable, the i r .nala t ion of l a n d f i l l gas containing 
9 
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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 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 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: and, 

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

Drainage Pond and culvert area. 

3.3	 SCHEDULE OF REMOVAL ACTION 

The components of removal action schedule consists of 

» preparation and submittal of the EE/CA-: 

•	 c-alcction of the removal action alternative bv USEPA. and. 
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a public comment period 

'?/r//s//////x?//4'//''"",/>'-/t,/i'Sy>///'/ •/'//'"' '/•/»« '•'',''-''"•" \_' * \ compODeDts/ofahelfemovakaction --scnedule consist of : 

In accordance with Section 300.820(a) of the NCP, a public notice which describes the EE/CA, 

describes the LJSEPA'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 anticipated 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 identified in the Action Memorandum, then 

commences. It is anticipated that the removal action design migh t commence dur ing the early 

FaHf|||ate; of 1994 and could be completed during the carls Winter Summer of 1995 The 

preliminary construction removal action schedule presented on Figure 3-1 was prepared assuming 

a removal action design process consisting of Prel iminary (30%), Pro F ina l (90%) and Final 

(100%) removal action design submittals In addition, the pre l iminary schedule was developed 

assuming that the USEPA selected alternative and resultant removal action work plan will not 

require treatability studies, pilot-scale studies or addi t iona l cata outside of the scope of the 

approved Phase IB Work Plan It is anticipated that an\ -e-noval action al ternat ive, w i l l be 

' BENNW000657\ROO I A) 3-4 



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

constructed in ICGS than appfpximately'r;one year. Following removal action construction, the 

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

3.4 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

3.4.1 Introduction 

Under Section 300.415(0 of the NCP, the selection of an NTCRA at National Priorines 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 identify potential 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 Appropriate 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, uh i l e not "applicable" to a 

hazardous substance, pollutant, contaminant, remeoial action, location, or other 

circumstance at a CERCLA site, address problems or s i tua t ions suff ic ient ly similar to 

those encountered at the CERCLA site tHat the i r use is w e l l sui ted to tr.e particular site 
f 
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Applicable requirements imply that the jurisdictional prerequisites of a requirement are satisfied 

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 objective 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 \\ith 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 (TBC) relevant and 

appropriate and for the rest of the requirement not to be eet considered. 

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

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

identification process: 

•	 CERCLA Compliance with Other Laws Manual Draft Guidance. (Aueust 1988. 
USEPA/540/G-89/006) 

•	 CERCLA Compliance with Other Laws Manual Pan II 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/S40/P-91/001. 
Office of Solid Waste and Emeruencv Response (QSWER) Directive 93553-11. 
February 1991 

Section 4 of Guidance of Feasibility Studies Under CERCLA (USEPA, 1985c ­
EPA/540/G-85/003), and Appendix E of the Guidance for Conducting RI/FS Under 
CERCLA (USEPA/540/G-89/004. OSWER Direcrve 93553-01. USEP\ October 
1988) 

» 
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These documents provide a list of potential ARARs A derinmon of these ARARs and identifica­

tion of potential ARARs for the Bennington Landfill are discussed below 

3.4.2 Identification of Potential ARARs 

3.1.2.1 Location Specific ARARs 

Location specific ARARs restrict the concentrations of hazardous substances or the typo of 

activities conducted at a site based solely on the site's location.—Examples of those types of 

locations include floodplamo, wetlands, historic places ana sonsiti1^ ecosyotoms or habitats. 

Table 3 1 lists the potential Federal and State location specific ARARs 

concentration limits or discharge/hmjj 
*50»i- - ' - V" '" . -T-I ' •'•'••' ' •"•'•tmww,
:ig hazardous substances.' These requirementCggnij 

BSJfSW^KJSi^it*" IK/'/'//?,:- , f  . , ,  I I - .,:,/~~//////A

y£\$%si;\5\& chemicals of concern in the designated medja, or mdrca|j 

chargej|f|«arr-environmental medium occurring as'a^resul 

;mjc |̂jfias'|rn^jelthan one ARAR, the more stringent requlretnff 

potential Federal and State chernlcall 

Chomical Specific ARARs 

Chemical specific ARARs set hoalth or risk based concentration l i m i t s or discharge limitations 

in various environmental media for specific hazardous substances—These requirements generally 

set protective cleanup levels for the chemicals of concern-m i.'-.e designated media, or indicate an 

acceptable level of chemical discharge to an cnsjronmemal rudium occur r ing as a result of a 
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remedial activity:—If a chemical has more than one ARAR. the more stringent requirement is 

generally complied with.—Table 3 2 lists the potential Federal and State chemical specific 

AP AB-; I L1VJ 11VJ. 

^^tlil^Bncfentratioris -of 'hazardous substances' 
'i'///'«y/'''//fMW//i /-f.y.","' , ' .". .•'.'' • "•/•".-^. < . ' f.'-Mw""""/

\y%$n.,the sites- locauon.vJExamples of;5nese| 

^^^tlSds^lfiistoric places and sensitive ecosystems btl 

location-specific ARARs. 

3.4.2.3 Action-Specific ARARs 

Action-specific ARARs are those requirements associated with the preliminary response actions 

under consideration for the Bennington Landfill Site These ARARs generally set performance, 

design, or other similar action-specific controls or restrictions on particular kinds of activities 

related to management of hazardous substances (i.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 determinations on the extent that other publ ic ly available 

criteria, advisories and guidances are pertinent to the hazardous substances, location of the Site 

and remedial ?e'sf|fn1re|actions will be made. Non-promulgated criteria, advisories or guidance 

issued by Federal or State agencies do not have ARAR status, however, the\ may be considered 

in determining necessary cleanup levels for the protect ion of o u b l i c neahh or the environment 
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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 ARARs are not sufficient to be protective of public 

health and the environment. Federal and State criteria, advisories and guidance TBC is provided 

in Table 3 '1 
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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 time or reasonably anticipated; the remedial removal action objectives; jiff 

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 Gap Cover 

• ^^^^^nH^f îfn^n |̂9Ji;(E;8:'S) Control (common element of the three contaitm^nl 

2§ Landfill Leachate Collection and Treatment 

•	 Leachate Collection
 

Existing Loachate Collection Svstem
 

Well Point Network
 

• Leachate/Groundwater-Treatment 

- Off-Site Treatment 

—On Site Treatment 

—Chemical Treatment ProcessJndusmal \Vastewater Treatment Facility 

—Physical Treatment Process POTW. 
9 
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f| Leachate/Groundwater Isolation 

• Slurry Walls 

• Grouting 

• Interceptor Trenches 

4f Landfill Gas Management 

• Passive Gas Venting System 

• Active Gas Collection System 

• Landfill Gas Treatment 

H Remediation of-Soils/Sediments?-B|jtsponse Measures 

• Excavation and Consolidation 

• On-Site Solidification/Stabilization 

• Off-Site Treatment and Disposal 

• Containment 

^, Management and Institutional Controls 

• Access Restrictions 

• Institutional Controls 

• Monitoring 

• O&M 
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A description of the removal action technologies considered is 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 alternatives for analysis. 

4.2 IDENTIFICATION OF REMOVAL ACTION TECHNOLOGIES 

4.2.1 Containment 

The containment (landfill cap) technology is the primary presumptive remedy for CERCLA 

municipal landfill sites. Capping technologies are designed to provide a barrier to prevent direct 

contact with landfill contents, restrict the percolation of water through the contents of the landfill 

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

be required prior to cap installation 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 potential risks posed by the Site, the re^^^i 

remedial action objectives and ARARs. -:Typical landfill cap components include a tojff||ff<jfrf 

^aWfim9mer*(l,m^rffilrauIieTconductivity) layer which are described beTo|| 

USEPA m the technical guidance documejifffllli 

Us and Surface Impoundments" (EPA 530-SW-f^^^ 

muitfflyer final covers The upper component is typ|f||[|§|| 
11 r- r- r-f f ' ' " '"WW/M////>'/'i?>K.allow for surface water runoff from storni^^enj§ 

although in some areas the prevailing^^"^| 
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n which/case 

top layer must'be,capable;o£s'uf>f 
Mt/Jf///,/' . /". A -". '' ' / ' '" ' -T - ' -"'*. ¥&MMtf%&W
Ka;|yanety-of material types"(e.g,,,soil, papennill^^j 

-and ?rbsrsuscepnb1ii'ty? 

^Srt^!Tay.ec, which'%ereby.-decreases tHe/­

consist of granular soil or geosyntheticl 

minimize the .infiltration of;vvi 

joilf clay, synth'etc materials"'[I!ef| 

, imported anthropogenic rnatell 

not limited to, polyvinylchloride 

density polyethylene (VLDPE) and cHtlfraa! 

A composite barrier cap, single barrier cap, and maintaining/upgrading the existing soil 
i i i t i r^'^ff^/^i'-/-1'''''''^ "/W"*'/WPM" ' i ' J y-r- o *- v i • 1 J J -̂̂ *?*ŝ  are described below Irpiddition;-^eosipn?and sediment (E&S) control is included withjji
 

removal action containment technologies!
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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, 

the cover should consist of a vegetated top cover, middle drainage layer, and low permeability 

bottom (or barrier) layer in order to satisfy the performance requirementG LTSEPA's tKef|||xl5e 

si^5e^|tec^mgal^^3imce,documen^itled "Final Covers on Hazardous Waste LandJlf *ffl"d 

MMaMente^n^i^lOrSV^I^^?, July 1989) recommends a multilayer^ 

;nts: (1) either a vegetated or annorj|l 

U'to'-'imijyfijpifze erosion and, to the extent possible^ 
vjnysif&itt"' •« •'"• ' - i • i - 'i <Wtr(2pa soil component v.ith a minimum thickness^q, 

/or fill soil/as appropnate,'-the-surfacel 
„.. ., {•••w?//"i:."W'"'£'W"/xy,ltt'" { \ e ' '-i """///.iwtojjffiiy&t least,3xpj£.6ent but not more than 5. percent; a soil compj 

fcRfo'assure that'the underlymg^low-pefmea! 

l _ - J j - \ 1 l • "'•^'(^bedding) layer with minimurrr£.tm 
"™WSt&HW " 1 1 i i ' • r i i r t ' ' rrimjnj.um hydraulic conductivity of 1 x 10 ­

xlL '  •'' ' L - l - 1into the low-permeabiliry layer, 
, j , - j , , -'///////////fr'S////////.

settlement and subsidence, or a dramajgejlayjer, 
- , , ~ , //'/,/jf////*m/////" V/K

with eouivalent performance cnaracterr5ti£S£janQ 
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•'/•.•;,,/"" :  • V//S//Us, ." . ":""///*',///

t^o>v,-permeaDilify- layer, lying wholly below-the frost -Tpnej^h^ 
f//:"//:'//S'* ,'//,.'/St,:'- ' . ,/•/• . -, . . . , , ,,., (,,/////:,/, ,

proviqes ,̂o.ng-Jerm minimization of~water infiltration "into the -underlying^ajfegj 
'' • - t • i ' n '•"•i Tminimum thickness flexible 
. ., ' -*"*rw . , ••
'soib'componennv/ith -a. 

"MfWM&'W«Z^'^''/'"/#W&ZW////^'U7/sW^ - ''•'"'*' "• "•'".>?•,' -, i - . ",-/"- '/•'fP/M%mW'Mt'^^M^^^^^^^^Ii^M^B^^^^ m-place saturated-hydraulic con|[î ^ 

final coyer-designs may 

ic^pnditionsSicI upon a determination by. USEPA that an.€JH 

l^^teiy^ulfills the regulatory requirements. Furthermore, USEPA's technical-'guicf| 

cility owner or operator to demonstrate that the^aj 

^^^^^^^i^^l^S^tl^rrnanf^Kat. is at least equivalent to,that of 

36cumeht'z"In'addition;'< USEPA- makes prov| 

•basis which may include a bic 
.„- , . ,/fwr/S'&W't' i --̂ "̂ . "'• . . '''//''W//MM&WJK?eMtprnianuTial|pr?plant'intnjsion/'and,a gas vent layer to remove gases^prpajflJl 

ĵ r̂te1t|c^car ̂ uTSance/d^6cument7(USEP A/July 19&fj|C^^^ 

^^^^f|̂ ^qpn.̂ oj!fen''ge^)t|Hile be-provided between the drainage and^egefjp|̂ | 

i^velaiTnu^^unv'trirckness of 40 mils. 

Regulations, Chapter 1, 

' stringent' than those found '\ 

comply with die design, cc 

trough §266 and'§270 as 

e State of Vermont Environmental Protection Rules; 
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Rules, speciticall^-addfess 

;. These rules do. not/generally, contalp^^j 
_, . - . ~ '"i"///*-''' : • " .'. | "•. -.5"'" '"/>/'///*
Subtitle C regulatipns.with the.iexceRl 

~n ,  - i • - i i &f!ltltl}i!lfvt}<tK'-4P><Xt&IW\'-''\ « ' " • i - TTf»T—r> « i •".•?•''/,•*•.;•..•'. -,'.' .", •'•••••'"/:?'f:-.'.-:7//The barrier layer is typically^^ecQmmendeq,by:^the USEPAs technical guidance*docu 

a composite layer which consists of a Flexible Membrane* Liner (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 conceptual composite barrier cap which satisfies the RCRA Subtitle 

C dî ^S^^^^^T® final cover performance requirements, LTSEPA's. recbmrrieridafu \S//MwWM/f/fWW/K&''s77//S&s7f//7//tSfTr r • * • f*rr<i'SSr • * , , . . , , . ,.ssSSrr 

requirements offlSEEA^egipn 

^^pfeKSiibchapter 5, and Vermont Solid Waste Mafll 

fpfefff (in descending order) are as follows 

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

Protective layer - 18 inch (minimum) layer of native soil; 

m 
Drainage layer - 12 inch sand layer (permeabili ty > 1 x lO'5"* cm/sec) or a synthetic 
, . '//'j'4ffy/%'/,'///~<-/.-"v'/s,<'''.'*''/*&y/fi . -. t -* •drainage net (na|i&rnissi(yirjf2-/3 x 10° m'/sec).
 

Barrier layer (upper component) - =3 40 mi l ( m i n i m u m ) FML.
 

Barrier layer (lower component) - 24 inch layer of low permeabihry soil (permeability
 

< 1 x ID'7 cm/sec) %ij$&, and.
 

Bedding layer (optional) - 12 inch layer of n a t i v e soil or granular subgrade.
 

Alternate materials (such as synthetic drainage net. bontoni: ; mat t ing manufactured clawf(f(|lff| 

sideslope erosion armoring, etc.) may be used in the composite barr ier cap technology if it is 

demonstrated that the performance of the al ternate ma te r i a l :s adequate and aadresses the removal 
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action objectives. The Aj|||n(cepnrat composite barrier cap detail, reflecting the minimum 

requirements described above, is presented on Figure 4-1 

Single Barrier Cap 

§258.60) for management of soiid 
''M'/W/,4('':n'.' •. , '- - - -.»•, . _.#/,.••;#///, '•</".,- • . ss'/
rc,onstrocted. tonrnmmize infiltration; and .erosion 

6 inche'srof, 

layer must be comprised of a 

less than or equahto the permeability; 
T • * . fss/7fJ/S. 

m or^^ifr|^uj^sons';present, or a permeability'less than I x 

"SW/'' /»;'•"•"! ' j v • " -p. ••'»«*'•" "• • ' i •- "̂ s txj5effinab cover, designs if-itrfe^-erosioa-layeg 

ami the Tnfilatioh 

guidance document, (USEPA, July 
i - i j i_ ,1 jbe provided between-the dramaee 

* ^ **> 

,'-v., - .A -,v. 
thickness of 40 mils. 

The single barrier cap will provide increased reduction of infiltration of precipitation through the 

landfill, reduce the potential for leaching of chemical constituents from the landfill, control 

emissions of gas, and protect the landfill area from erosion The single barrier cap technology 

consists of placement of a low-permeability barrier layer, drainage layer and vegetative soil cover 

over the landfill contents The single barrier cap \\ouid include a barrier layer with a 
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permeability of less than or equal to 1 x 10"7 cm/sec The two most commonly used barner 

layers are low permeability soils and FMLs 

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

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

barrier layer. State regulations, Site-specific conditions and the RCRA Subtitle C performance 

criteria cited above are considered m the design of a single barrier cap.> THe^CQirfp^^ 

' ''*\r "*""WXand Vermon 
/•""''j 3- 'j \ "f II (uvdescendmg order) are as follows 

A-typical cross section of a single barrier cap consists of the following (in descending order) 

• Vegetative layer - six inch layer of soil capable of supporting vegetation, 

• Protective layer - 18 inch (minimum) layer of native soil. 

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

Earner layer - 24 inch layer of low permeabihry soil or a 30 40 mil (minimum) 

FML, and, 

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

10"4 cm/sec) The type of gas managemen1f|||p!n| 

specifications related to this layer 

barner cap incorporating the a FML barner layer is presented on Figure 4-2 
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Maintain/Upgrade the Existing Soil Gap'-Cover 

This technology would include upgrading the existing soil-eap cover 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 eanhfill. Earthwork activities would be followed by reseedmg to establish 

vegetation. Additionally, this technology may include conditioning the existing soil 

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

n'^ahd .-'Sedrnrent.' Con trot 

•". .. , ,. I i •.•"'/"-'ii common element .of. the composite oam 
•••'".:• '•"/,. .. . .-, • • 

coverre medial action 

'options. E&S control features typically 

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

and silt fence. Channels are typically required to divert stormwater, thus minimizing erosion. 

Culverts can be utilized to direct stormwater flow under roadways, 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 typically 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 be lined with geomatenals, concrete 

mats, gabions, reno mattresses, riprap or grass. 

Landfill Leachnte Collection and Treatment 

Landfill leachate collection and treatment technologies consis t of technologies comprised of 

systems with a collection technology and treatment technology 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 collection technologies are designed to prevent the landfill leachate from impacting 

groundwater. Potential applicable technologies for the Site include leachate collection utilizing 

the existing leachate collection piping network and leachate collection through a network of 

wellpoints. A description of each technology is presented below 

The collection of leachate from the existing landfill underdrain system prior to discharge to the 

Drainage Pond can be accomplished by upgrading installing a collection sump at'ffif|||0f|fj: 
'/JW/&WW////W/X74W///&/ST///W//////W/4W0& i i i f - t i j j • i i i ­ES^^S ÎlH^Mĵ ^^ySJiSliB-"^ landfill underdrain system, to accommodate 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 locations 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 of 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 collected leachate to meet discharge 

requirements. Discharge requirement are determined by the off-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 i n c l u d e chemical
# 

 t reatment processes 
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and physical treatment processes Off-site treatment technologies consist of the use of the local 

POTW or an industrial 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-transponation, 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 of industrial treatment facility and 

POTW facilities is provided below 

Industrial Wastewater Treatment Facility 

Facility treatment requirements for various physical and chemical parameters determine the off-

site treatment options Industrial facilities are commercial facilities that accept and treat 

wastewater (leachate) and generally have less stringent acceptance requirements that POTWs and 

therefore usually do not require pretreatment Industrial wastesater t reatment facilities have the 

ability to handle a variety of contaminants at high concentrations 

POTW 

POTWs generally have more stringent requirements than industrial treatment facilities The 

ability to discharge water to the local POTW is contingent upon pretreatment standards, the 

composition of the leachate/groundwater, and the volume to oe treated re la t ive to the capacity 

of the POTW Depending on the POTW requirements. on-si:e pretreatment may be required 

Applicable pretreatment processes are presented.belou as on-site treatment options 
f 
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On-Site Pre/fTreatment 

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/ftreatment 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 appropriate. 

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 Oxygen Demand (BOD) range to as 

high as 40,000 mg/1. Older landfills in the methanogenic phase (greater than 10 years old) 

produce leachate which contain more long-chained (refractory) volatile compounds (BOD less 

than 550 mg/1), as seen in the Bennington Landfill. The longer-chained volatiles 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 rofloctivo J,̂ p 

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

herein. 
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Chemical Treatment Processes 

Neutralization is the mixing of an acid or a base into an aqueous stream to achieve a desired 

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

Coagulation/flocculation is the process by which colloidal material agglomerates, with help from 

chemical additives, to form a small floe (coagulation) which then combines (flocculates) to 

produce larger particles that separate from the liquid. Lime is a preferred coagulant for the 

precipitation of heavy metals. 

Physical Treatment Processes 

Physical separation which includes precipitation, specific gravity separation, filtration and 

dissolved air flotation (DAF) processes, is used to remove soluble and insoluble matter from 

aqueous streams. Precipitation is a physical process which transforms soluble matter into a solid 

phase which can be removed by settling. Sedimentation is a purely physical process which uses 

gravity and inertia to settle suspended panicles from solution Specific gravity separation refers 

to the separation of fluids based on the specific gravity of its components. Filtration removes 

suspended solids from a liquid via disposable or backwashabie filter media DAF is a process 

which uses the release of dissolved air or other gas to earn,' 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 to the gaseous 

phase. Air pollution control equipment may be required to contain the volatiles in the gaseous 

phase. 

Adsorption is the process by v-hich material is transferred f rom a gas or l i q u i d to the surface of 

a material (sorbent) due to either physical or che.mical surface forces Activated carbon is the 
» 
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most widely accepted sorbent for volatile compounds and can remove metals at \o\\ quantity 

levels Carbon can be used in both powder or granular form 

4jHI Leachate/Croundwater Isolation 

Groundwater diversion technologies are implemented to either prevent or control groundwater 

flow into or through desired locations. Three technology options potentially applicable to the Site 

are presented The first option entails the interception of groundwater flow utilizing a slurry wall 

with an upgradient toe dram to redirect the flow The second option is the use of grouting for 

groundwater containment in the near-surface bedrock areas located at the northwestern portion 

of the Site The third option is an downgradient interceptor trench in which groundwater is 

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 mav be used as load bearing 

foundations This technology is widely accepted as an ef fec t ive iov» permeabil i ty 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 t\ pical trench excavation techniques, 

and the trench is filled during excavation with a bentonue-based slurry, which holds the 

excavation open and hardens into a low-permeabihw vert ical zone 

Soil-bentonite slurry walls can only be installed in relamelv f a t areas since it the slurp, will flow 

under stress (gravity) Cement-bentonite slurry vsa l l s set s e m i - r i g i d and provide a stronger barrier 

than soil-bentomte walls The cement-bentonite slurp, u a i l s a .erase higher ir cost (30%), have 
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a somewhat lower resistance to chemical degradation ana 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 to prevent overtopping of the wall 

and to minimize potentially impacted water contact \ \ i th the wall (the latter in the case of 

downgradient walls) The groundwater could be discharged to the surface uater or remtroduced 

into an underlying formation Drains can consist of both perforated piping or gravel drains 

Selection of the dram material is dependent on the characteristics of the groundwater and 

formation 

Slurry walls may be keyed-into low-permeability confining layers Walls that are not keyed-into 

confining layers are general utilized in cases where gases or substances are founa at or near the 

water table surface Where the integrity of a confining layer (/ e , a fractured bedrock) is in 

doubt, grouting is recommended to cut-off subsurface flow 

Grouting 

Grouting is a process during which a cementitious f lu id is injected into a rock or soil mass for 

the purposes of reducing permeability and increasing strength Grouting is pest used for sealing 

of fractures in rock Grouting can be performed in formations below the uater table, however, 

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

waters 

Interceptor Trenches 

Interceptor trenches act as buried conduits to conve\ and co l l ec t the g round* .a te r as  i t flows into 

the trench Trenches function as an inf in i te l ine of extract ion ue i l s ana there fore mav be utilized 
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to collect impacted water or lower the groundwater table, in lieu of wells 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 to 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 integrity of the trench while the gravel layer is installed. The trench is then backfilled as the 

slurry naturally biodegrades and seeps into the groundwater. Generally, collection sumps are 

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

ffHH 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 migration 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 treatment system can be installed. 

Several factors may be considered when determining whether to select an active or a passive gas 
I I - / 1 X I-. r - l l , • 1 I • 1 T-T1 . "''/''W////'///!>'''//tmanagement system including: (1) State or Federal requirements (including ihe-'EPA^j^p^^io 

mw/W///#X/^W?"//"/////'WSi?Z'//'^ v-VMxt f\\ • • i cc • • ft\ \,^^mM^^M^M^WM^^.-Z^^^.' (2) existing or potential off-site gas migration, (3) the 

gas generating potential of the landfill (including waste volume, waste age. and type of waste), 

(4) the existing or expected contaminants and/or odors of the ^as. (5) the location of existing or 

planned structures and the potential threat of either an explosion or i n h a l a t i o n hazard, and (6) the 

final proposed usage of the Site. 
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A general description of the applicable gas management technologies is descnoed below 

Passive Gas Venting System 

Passive systems are functional due to the natural pressure gradient (i.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 is typically vented directly into the 

atmosphere. Additionally, activated carbon canisters can be installed onto the vent for treatment 

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

active system (if needed). 

Active Gas Collection System 

Active gas collection systems consist of vertically oriented venting systems 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 system This network of 

extraction wells, trenches and pipes is designed to provide the capability of inducing negative 

pressure within the landfill. When the water saturated gas is extracted through the landfill, the 

decrease in pressure and temperature will result in the veneration of condensate The condensate 

is pumped through a force main to a collection vessel for subsequent treatment The collected 

landfill gas is typically transported via piping to a gas t reatment s>stem (described below) 
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Landfill Gas Treatment 

The most common technology used at CERCLA municipal 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. 

HHf Rcmcdintion-of Soil|/SedimentsaResponse Measures 

In order to meet the RA objectives identified in Section 3 2 four technologies will be considered 

potentially applicable re^ons^measures;fqr to remediate the soils/sediments in the drainage pond 

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 in-situ or ex-situ 

methods; 

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

facility; and, 

•	 containment of impacted soils/sediments m-place via capping. 

Information contained in the LFI, and the Phase I A RI indicates that constituent!s) of concern 

at the drainage pond and culvert area to be soils/sediments conta in ing PCBs. The origination of 

the PCBs that are present in the soils and sediments is presumed to be the landfill underdrain. 

which discharges directly to the Drainage Pond - For the purpose of this EE CA. it is assumed 
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that approximately 1,500 cy of impacted soils/sediments exist tn the Drainage Pond and culvert 

area that will be subject to removal. TKe|affected soils/sediments'.were estimated;assu1|iff|||iB 
*.4MM'////s-/. •/'•4'MX////.///////.'/• '',  - , •/•'•;V''-'' r- •'• • /* i /-*v f f t ~r^ '"-••"••''//'W'fm&W'i
^^'^^'9^^^M^S?::^P^'Gf^^cavznon of three (3) feet for the-Drainag^^id 

Data acquired during the Phase IB delineation may result in an increase or 

decrease in the volume of impacted soils/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 identifying, excavating, 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 limits. 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. Solidification/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 landfi l l for potential use as f i l l to regrade the 

landfill prior to cap placement. 

Subsequent to the excavation activity, confirmatory screening or sampling \ \ould 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 potentially applicable to PCB impacted soils 

are identified on Figure 3-1 of the document entitled "Stabilization Technologies for RCRA 

Corrective Actions" (USEPA/625/6-91/026) These applicable technologies include 

• In-situ solidification/stabilization. 

• Ex-situ solidification/stabilization, ana. 

• soil flushing 

In-situ removal technologies involve the application of the technology to soils m-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 treatabihry or pilot study programs to evaluate the effectiveness and implementability 

of the technology 

Ex-situ removal action technologies require the del ineat ion of the area, remo\al \ i a excavation 

of the impacted material, treatment, verification of treatment and the placement of treated 

materials back to the excavation area, or to other areas Solidif ication/stabil ization is analogous 

to in-situ s/s except that the reagents and cementmous addin.es are mixed -n 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 \ ia mixing with a hydraulic excavator, 

backhoe or rotary drilling methods, usually with cemenmtous aaditives to stabilize or solidify the 

constituents of concern, prevent their migration, and reduce their exposure potential. 

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 excavation and transportation of impacted 

soils/sediments with PCB concentrations greater than the action l imi t s 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 facility The excavated area could then 

be backfilled with general earthfill and revegetated. 

Containment 

Currently, the Drainage Pond and culvert area are not considered potential source 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 impacted soils/sediments Capping could 

consist of the use of a single barrier cap, or composite barrier cap 

I Management and Institutional Controls 

^WW/W////?////"''""''"'''''''//''":'?'"' "!"• '••''• '*'?"VWS.'#// , ,'.;,:• „ „ , . V«X!V"/^—~.%p^^^^agernen|fand''institutional controls are a common element ot all ot the alternanyes^The 

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

include maintaining access restrictions, securing.deed restrict. ons securing , ana-use restrictions 
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or easements; and, performing monitoring activities necessary :o verify the performance of the 

removal action. This technology is used to restrict sue access or to ensure fu ture site accesses 

are conducted in an approved manner. Insti tutional controls typical ly 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 effective means to control future use 

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

described below. 

Access Restrictions 

Fencing would provide a low-cost, easily constructed technology to rapidly secure the Site and 

limit unauthorized access. This technology would typically include installation of continuous 

chain-link fence around the Site perimeter. The fencing would be equipped with lockable gates 

and warning signs. Typically, a six-feet high chain l i n k fence \sould provide a barrier to prevent 

unauthorized access. Access gates are already present at Site access road locations Fencing may 

be necessary around the Site perimeter or at specific Sue locations dur ing removal activities to 

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

Institutional Controls 

Institutional controls identified for the Site include the implementa t ion of local heal th ordinances, 

local zoning ordinances, and/or deed restrictions 
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Monitoring 

Monitoring of the implemented removal action provides information needed to 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 specific 

monitoring may include monitoring of landfill gases from a venting system and periodic 

inspection of the containment (cap) as required. 

jeration and Maintenance) 

), hereinafter referred to as PRS^would 

include the activities required to sustain the removal action during the post-removal action period. 

Operational procedures would include the functional tasks required for the performance of any 

systems that are in-place. Maintenance procedures would include the routine inspections and 

follow-up actions necessary to maintain the removal action technologies 

4.3 SCREENING OF TECHNOLOGIES 

This section provides the criteria necessary to screen the potential removal action technologies 

The document titled "Guidance on Conducting Non-Time-Critical Remo\ai Actions Under 

CERCLA" (USEPA/540/R-93/057, Publication 93600-32. August . 1993) vsas used to establish 

a procedure for screening the technologies. Section 2 6 of th is document pro'.ides information 

pertinent to the screening process. Based upon McLaren'H?.rt s review of ;r-.ss document, the 

following criteria will be used to screen the technologies descnoed in Sectior. 4 2 
» 
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Applicability of the technology to the specific media or contamination characteristics 

(i e. evaluated against the removal action objectives), 

The selection of the technology at similar sites with similar sources of contamination, 

and. 

Site characterization information 

Bntifieq^Tn Section 4.2 and summary of technology sc 

r^^t^wl^hfare/^esclfll^tllwitlim this Section are presented on Table 4-1 

Examples of contaminant characteristics may include soil/contaminant characteristics. 

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 information The technologies 

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

below 

4.3.1 Containment 

i • i ii /- i i i-which are potentially feasible for 
i '•'•' ''  i t i •barrier cap, single barrier cap and majntai 

"/• i i i.of the barrier layer component is common 
>, \ . i • i are screened herein as appropriate. As stated in the 

mayPconsist of native sou, clay, FMLs (e.g 
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'///////&w/wwy/w/////////////w//w//#''Wtf^^v^^^t|̂ creei^^lpne|f^^i|̂  
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Composite Barrier Cap 

of the containment technology are depeS 

iz'SFte.. No'dpcumentatioa-is available thafsulf^ 

K^^cMlfftffrNovember 19, 1980'Shich,would. trigglS 

nature of the.wjieSLai|posed;atih^i 

f^Sun^ntly reguj»;Re»iHa^o1 

M^P^Miam^MublJiMter^wouId be relevant and appropriate. 

The composite barrier landfill cap technology satisfies the response action objectives for the Site 

and is potentially applicable. The landfill cap profile described in Section 4.2.1, which illustrates 

a ty^w^ffllflflflllfll composite barrier cap, may require modification to satisfy State guidelines 

and Site specific climatic and topographic conditions will require'rjurther evalu£ 

Calculations were performed to preliminarily evaluate the hydrologic performance of the 
•//W/y///////^/^'///W'r//////^PM • T T f - T - T ^ . I r¥ J I I~ I  - t 'J -11 r, - /TTT-T l-»\ 9^M l̂̂ ^ l̂SMcaP usin§ USEPAs Hydrologic Evaluation or Lanafill Pertormance (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 material comprising the drainage layer 

should have a permeability of 1 x 10'J cm/sec or greater. If a synthetic drainage layer or 

composite (natural/synthetic) drainage layer is used, the required min imum permeability of the 

drainage layer should be evaluated as part of the removal action design. Based on the infinite 

slope stability analysis and assuming a maximum sideslope grade of 4H I V after regrading, 

textured FML should be installed on the landfill sidesiopes to provide acceptable slope stability 

Smooth FML was judged to be adequate on the upper reaches (top or piateau) of the landfill 

considering that the plateau area may be regraded to have a m i n i m u m siope of five percent 
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HELP and infinite slope stability calculations are provided in Appendix B A Vory Low Density 

Polyethylene (VLDPE) FML, orfHigh Density Po lyo ths lono (HDPE) FML, Polyvmvl Chloride 

(PVC) FML, or other FML should be evaluated during the removal action design Based on 

experience at similar sites^^^^^^^ionll and VTANR requirements, a FML with a minimum 

thickness of approximately 40 mils should be used (assuming a polyethylene FML) 

^ |̂lffi |̂clay on the landfill sijdeslppes;and,xb'yfa?<j^]^1 

Based on discussion with regulatory personnel and review of available frost penetration maps, 

a minimum of approximately three feet of cover material should be provided above the barrier 

layer to provide protection against the average depth of frost in the Benmngton area The Solid 

Waste Management Rules of 10 VSA Chapter 1 59 (Section 6-702(b)(9) of VTANR, February 7, 

1994)^^^^^^^^^^^^^^ |̂̂ i^^^*document (USEPA, JuIy^J989) require that landfills 

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 f i l l obtained from an on-

site or off-site source will therefore be required to achieve the min imum plateau grading 

requirements. The composite barrier cap technology is retained for alternative analysis 

Single Barrier Cap 

i j i- • i /- icap, by definition, does not satisfy the 
A''///*'/'////W '/*-t,:>,., I -I I .1 1 1 -1 *• J ZW' '%&"/'attoJ|^og|;^^o^p£rnRpnentaow-perrneabilit>' layer which is prescnbed|in^hg 

IT _. \\1 T JiTII »-/ci?ggi»g%^ on Hazardous Waste Landfills'and|St^fge 
i t\nr\\ J • 1 I I I ' ""•"••'•̂ '''"'g '̂-̂ S îS^ 1989), does not provide the redundant -protac^it 

' n~ , , ' , • ' " '  / ''/r/////X'//W/&''na/]jiay offer less long-term protecuveness than^a com£Qsi$.Q 
^//#//<W///?>'/#/S: I  1 1 I I/-II I - Io^Jei^ the single barrier landfill cap technology satisfies the response action 

objectives for the Sitev and is potentially applicable and can be designed to comply ^wiffilfnll 

^ final covervperformance requirements (40 CFR §264 310) The s ingle barrier 
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cap technology is therefore retained.—The landfi l l cap prof i le described in Section 1 Z . I , which 

illustrates the typical components of a single barrier cap, may require modification to satisfy State 

guidelines and Site specific climatic and topographic conditions. In addition, the single barner 

cap would bo designed to satisfy the RCRA Subtitle C final cover performance requirements. 

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 Subtitle C final cover performance requirements 

As with the composite barrier cap, the single barrier cap may require modification to satisfy State 

guidelines and Site specific climatic and topographic conditions.will require furtherre^^^^^ 

d^^^)^^^e^renip^al4|icj^cjr^d^^'gh^jo^fensure' that the minimum performance requirements^u^g 

^^^ |̂ Specifically, the typical single barrier cap described in Section 1 2.1 should bo further 

refined to include a 40 mil FML (textured on landfill sidoslopes) with an overlying drainage layer 

having a permeability of I x 10"* cm/sec or greater based on calculations performed as described 

above. The single barrier cap is retained for use in development of alternatives 

Maintain/Upgrade the Existing Soil €ap^-C6ver 

The landfill contents were previously capped covered w i t h a two feet th ick soil cover as 

described in Section 2.2.3. The findings of the ISCR indicated that the plateau region cf the 

landfill eapfcpyec and a major portion of the landf i l l sideslopes are intact Additionally, the 

vegetative growth above the eap ĉo||ef is well established However, some areas of erosion and 

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

was also documented (possibly due to settlement) along the nor theas tern 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 is in excess of 25 percent (4H IV) 

This technology potentially satisfies the response action objectives 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 

eapffHHJ! with the intent of satisfying the RCRA Subtitle C final cover performance requirements 

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

• - n .v*- - "• '»«ĝ *̂ **2?» is common to all three removal||iqht|b 
* _.. *-. i j - « f - f-r-nr*^.'., The Erosion and Sedimentattee (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, respectively 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 into the design of the single barrier 
i • ifVSIKssyiWiWpfyJIfilih' \ j MI j j i i ti-^"- jj— ' • -'̂ '̂ s *̂?!̂ ?^^ cap or composite barrier cap.|̂ |aadaj$]|gwe designrwm address the shallow diyersior^^^^i 

^̂ ?̂̂ *8̂ <2̂ ': '̂??> ît̂ '̂ 2̂  i jr-'n ' j i- j • c- ' <""•""•>, ~ ;, • c.- . , • ^^^^ctg^^t^g|̂ &'f^fKil®?9gMc>J^J? landfill as described m Section;,2.2.1: Since this 

technology potentially satisfies the response action objectives for the Site by reducing the effects 

of long-term erosion and is potentially applicable to the Site, this technology was selected for 
_ , , -^W//iWW/S#///////'VV/>'<''!'4 ''•'•''''/''/' *• I I I /- 1 T '̂ • " •./further evaluation. T^^^ |̂̂ irg|S :̂cg|i_§i,dered a subset ot the removal^'action ;;c 

specifically called out in the'subsequent'affjflll 

'̂ ^^Pf^^s^The possibility exists that during the implementat ion of this removal technology 

i i i j i i'-//'/'%t ti. *' c*"&'// • -^ j j L. i - 'V"'///#/0sa«!iif'y'wetlands may be disturbedfaslthe; Site^is surrounded by a complex vegetative community 
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^ _, - „. 
i.ca«.ctij,T.,treg This Site 

includes 13 identifiable wetlands, as described in ISCR. 

IfifZ Landfill Leachate Collection and Treatment 

Loochate Collection 

Existing 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 effectively 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 implememable technology. Placement 

of the well points is dependent on a the subgrade topography 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 system to 

effectively achieve the removal action goals cannot be evaluated at this time 
- w * 
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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) potential 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. 

the eastern boundary of th'e'landfill^anc 
?5''Wi;?«» î%'̂ ««2S '̂"'x'̂ ^V«4rajĵ 55g?X* , i , I I J /- 1 I ff ' '̂ ^ 

^drenj^l^ireasfl^owTj to carry groundwater impacted by the landfill is an effectt^ 

technology to prevent the migration of leachate and shallow groundwater. Ifowgf* 

removal action 

through the landfill deb'risfntai 

U 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 is 

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

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

Interceptor trenchs have been elijmjnateB as a downgradient isolation technology beqafuse||jiu| 

Leachate Treatment 

From the leachate collection systems, the leachate would be transferred to equalization or storage 

tanks. These tanks would serve to equalize influent concentrat ions 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 treatment facility 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 off-site treatment 

is the primary factor in the selection of the appropriate off-site treatment location. Previous 

studies indicate that the standard treatment processes wi th in a local POTW can effectively treat 

leachate if the flow accounts for less than five percent of the POTW's influent The expected 

llffffflflll collection rate from the Site is approximately one percent of the current POTW loading 

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

effectively treat the leachate. 

Pretreatment of the leachate may be required for discharge to the POTW depending on final flow 

rates and concentrations. Comparison of the leachate analysis w i t h the POTW acceptance criteria 

indicates that pretreatment would be required for heavy metals (arsenic, iron, magnesium, 

manganese, and zinc). Additional treatment for bar ium is expected since leveis greater than the 

MCL have been found. Off-site treatment to the POTW has therefore been retained 
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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 filtration. 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 technologies presented below are selected based on past experience and 

published studies. As with most treatment plant designs, bench 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 necessary to aid in the treatment of metals 

This is a standard pretreatment process which should be considered based on previous treatment 

system designs 

Coagulation/FIocculation with lime is an effective removal mechanism of heavy metals in the 

leachate/groundwater based on past experience This is a primary pretreatment process for 

disposal to the POTW The primary equipment required for t n i s process includes a mixing tank, 

clanfier, and sludge filter press. 
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jjjjjjjjj&Kthtmiczi treatment processes are.reqmfecil^/^^^ 

^>»^m&MMiSi^^-': Chemical treatment.processes arexcor^difila 

insideratiori: 

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 effectively removed by filtration 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 primary 

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 l iquid to the vapor phase, some additional processes 

may be required to control the release of VOCs into the atmosphere. Due to the low level of 

VOCs encountered in the leachate/groundwater, the DAF process may prove to 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 wi l l effectively treat both VOCs and low 

levels of metals. Treatment may be performed in the l iquia phase as a primary treatment unit 

for VOCs and as a polishing step for metals removal. L iquid phase carbon is available in both 

granular and powered form. The benefit with powdered caroon is the addit ional BOD treatment 

capability. Since the BOD of the leachate is representative of an older landfi l l (less than 

500 mg/1), this treatment option is of no additional use ana therefore is e l iminated. 
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Vapor phase activated carbon treatment would tvpicallv follow 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 pan 

of the regulations 

_ r> 11 i i i tx f'#W */ • fs* //"/#%' //*"/s/ * 4W'/ / ws'y/*iy%%ftf'WIn summary, on-site treatment of collected leachate has not been^tained 'du&,tp|thexel 

is boon rotamcd 
•m-//,r ss/.v /<7/wm///' , , . .,,„ , ,. '/'//M
lave^oeen^evaluated, more definitive conclusions rel 

^^ndwate1r/leachate''coritiriionsx'can'b&''''inade. If the results indicate that the f! 
v/'  f/'#SWffiKi'/y  "#?///* s S1"\ r%//"''''/#%&* \ ' * \/'4 •  I T -d^ghjirge^jypj^^vjjl^e^tejid,beyond the^estimated one year, then, the on-site systemgj 

^^^iafiiH^A combination of a variety of technologies is effective in treating the leachate to 

discharge or off-site facility requirements. 

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 hydraulic gradient of 

the groundwater upgradient of the landfill (west and north), an upgradient toe dram may be 

required to collect the groundwater and redirect it around the landf i l l Upgradient slurry walls 

have been installed in many similar projects and have proven to be ef fec t ixe A cement-bentonite 

slurry wall may be required in this case due to Site condi t ions 

The wall should extend approximately five feet into the u n d e r K m c confining ia\er to effectively 

block the flow of groundwater The slurry v.all*uould be ke \ ed -m to th^e u n d e r l y i n g t i l l in the 
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southwest and northern landfill perimeter. In the northwest corner of the landfill where bedrock 

is exposed the wall would be keyed-into a competent surface Grouting may be required to 

effective cut-off upgradient flow in the bedrock fractures \n 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 isolation technology. The 

possibility exists that during the implementation of this -emovai technology wetlands may be 

disturbed The sue includes 13 identifiable wetlands, as aescnoed in ISCR 

Grouting 

The use of grouting to seal voids in fractured bedrock is a technology which will aid in the 

achievement of the response action objectives It has been applied in conjunction with slurry 

walls in the past to obtain a competent upgradient ground\\ater 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 due to 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 

///////{*'M'///" '-, T ,raraienHnterceptor Trenches 

Interceptor trenches provide a hydraulic barrier much l i k e slurr\ \salls \shich can achieve the 

response action objectives both for prevention of grounds aier flow on and off the Site 

Installation of an interceptor trench upgradient of the landf i l l v.ould require an active collection 
, , , ,  1 1 , , , '**', '''/////////////////#//

and discharge system in order to maintain the hydrau l i c earner An active upgradient sj^jejnm 
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u ^Because interceptor trenches are not effective as a passive upgradient 

technology they have been eliminated from consideration. 

Landfill Gas Management 

This technology could satisfy the removal action objectives 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, meeting 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, 
. . . . . _ . . . ,, . ,. i i i i • - "'//Moajzw'///////'/. , , ,

additional field testing of the gas directly below the existing ea0?SQî c^e| may be conducted. 

The methodologies for gas collection and sampling is provided in 40 CFR Pans 51, 52 and 60. 

Basically, this procedure includes the "punch bar" methods typically employed 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 is compared to the action level concentrations for the fourteen compounds. If any of the 

compound concentrations exceed the action levels then an active system is required. 

Additionally, in the absence of Site-specific data, theoretical ca lcu la t ions can be used to estimate 

the organic compound concentrations of the gas.. 
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The screening of three specific options for the gas management technology is 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 operational 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 to 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 wi l l be retained for further 

evaluation. 

Upgraded 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 monitored 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 system and then 

determining that, following installation, the system must be converted to an active system. If the 

concentration of the fourteen priority organics in the gas from the passive system exceeds the 

action levels, then, a source of gas treatment must be retrofitted and or ;he vents must be 

converted to an active gas collection/treatment system The potential exists for the concentration 

- of the organic compounds in the landfill to increase over n m e 
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The retrofitted treatment option would typically include the placement of organic carbon canisters 

on the vent port. The collection/treatment conversion option would be designed and installed 

based upon the existing conditions of the vents and other site specific conditions. 

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

Active Gas Collection SvstenWGas Treatment 

Active gas collection/treatment is applicable to the specific site conditions. Active gas 

collection/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 evaluation of site data 

Excavation and Consolidation 

This technology is effective in preventing contact with impacted soils/sediments and utilizes 

established materials handling techniques. The quantity of impacted soiis'sediments is minimal 

relative to the landfill waste volume This technolog> meets 40 CFR Subpan 6 (PCB Spill 

Cleanup Policy) for the disposal of soils with PCB concentrations greater than 50 ppm 
« 
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Excavation of impacted soils/sediments m 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. In addition, the 

minimal volume and variable concentration of contaminants of concern within impacted 

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

Off-Site Treatment and Disposal 

Soils/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 While off sue TSD facilities 

offer effective technologies, the technology would distribute l iabi l i ty of the Settling Partiec to 

other sitoo and also increase exposure risks to the p u b l i c and environment associated with 

transportation The off-site treatment and disposal of the impacted sediments has therefore been 

eliminated from consideration 

Containment 

Considering the ground surface topography in the pona area, containment v i a capping would 

require the addition of fill to properly grade the area ana v.ouid require separate moni tor ing apart 

from the main landfill area Extension of the Jandn.! cao ;o i n c l u d e the Drainage Pond and 
» 
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culvert is cost prohibitive and technically difficult Containment \ i a capping has therefore been 

eliminated from consideration. 

% Management and Institutional Controls 

Institutional controls can provide an effective means to control future use of and access to the 

Site. Technology-specific monitoring requirements mav 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 cha in- l ink fencing provides a low-cost, easily 

implementable deterrent system to rapidly secure the area ana l imi t unauthorized access to the 

Site Management and institutional controls are therefore retained for further analysis 

• ' j T~"T_r* * "l" '"•n"-*'•"''•<»'"''XWMMIIW'l&tplbeen presented in Table 4-1. xTms sumrrrar^pipjg 
i i i , i •s./a><tm»»r9!g»4

technology and the associated 'process options^ 
A j • c i • • t • /",•,-/' -mi,//,s;'and, a description of the critical screening,cntena,^j| 

"S/aWtW"//'!'*'''"y{\'' '/"W"/'"''7W,'"/"'''' • '.'' , ,
sti^rQmaiy||tn.e/-s,cpeenmgjresults include. 

(^m^unrrfenl 

cap have been retained because 

s.- Because maintaining the existing soil cover wotT0^n|x 

i||^P^empvai'action objectives, this technology has been eliminated frorr^ftrrffilr 
///////VS. / '"M"/'//''W~4?//y'4'/ff ' ' ' , ' / . , ,  * . . ,, , f,//,?///'/*/

consideratfonr^rosion/and'sedirnent control is common to ail containment options, therefor^t 

and single barrier containment options 
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T <fc V1.'-S*Y,*S:/,'"J' 1 ,'<-"S///$:^,//tW//W:/"'-"'"W.',±.,-:Lananll-LeacnatefColfecTOn/andTreatment 

& '''••»'"'4"*&"" - H i i i_ * ' //- '.,•  » ' /''•//•yMW|tollection system will be retained because,this optionj$ij 
T-t. n 11 - "" ' i"""t? The well point collection network^hj 

, •, , -I,- -' ' ,' ,- v/'fyfe^groundvsater; and, drilling into the landfy, 
i L - j i_ i - " have been retained because each option 

has been retained because it satisfies the removal^Sl^ 

oSf^^f^s;f;J3fou^g;h'̂ .been-'eliminated from consideration because this option is nogefjflfjjfjg 

v^^^^^^'^^^^^^^^^i^1jn6t-^Q.simtl\ira.\\y sound as a sole technology.; Both upj|ff||f|||f 

been eliminated from further cqnsideratiof 

technology (i.e. must be accompanied^ 
««>«^52sw{9s»K8s»*7s?w»gK3»»K3K#«ŝ  P-C- • • \ Ajj- - n '' '•''",;""•'• '' "• '•?/Ws//P76Tî ^ra^gc:r^^§1rarry|wan.ig^be effective). Additionally, interceptor trencf|f|i| 

live. 

Management 

' ' '#*'//*/'' . f. . . . ., .0pnon may satisfy die removal action objective. 
{'V \ •c i • • ^ - i i ^ ^ d;to determine if this option is acceptable. •At 

• • 11 ' ' ctive gas collection/treatment system 
VMHii'/W/W' / , • '"&////""". ~"/, ,/'*•/'"", . - ,. ' , . . . . .th^jemoval action^-objective^-therefore^-thiS option has been retained 
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fcWalternatives 

4.4 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.||frif| 

•v//'////?'/W/W//S///'#///4fM^ V^v^-r-L 1 J L Jremoyzu||ictraj^^ alternatives described 

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

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

^ • 

•^vy////#'////<"////Z<W^/#/#'£w///^^ *•''<'', '' --' '-; ' • •'"• .wfsstzv'''/"-'elimmatedlf^ejfourfi^l^ 
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I Composite Barrier Cap / Upgradient Groundwater Isolation / Existing Discharge Pipe 

Collection with Off-site Treatment ,• Active Gas Management / Excavation of Impacted 

Soils with On-site Landfill Consolidation / Management and Inst i tut ional Controls 

*' 

II.	 Single Barrier Cap / Upgradient Groundwater Isolation / 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 

III Composite Barrier Cap / Upgradient Groundwater Isola t ion / Exist ing Discharge Pipe 

Collection with Off-site Treatment Passive Gas Management Excavation of Impacted 

Soils with On-site Landfill Consolidation / Management and Ins t i tu t ional Controls 

IV.	 Single Barrier Cap / Upgradient Groundwater Isolation / 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 variables which d i s t i ngu i sh eacn of the al ternatives are as follows 

• active versus passive gas management, and 

• composite versus single barrier cap 

• upgradient verGUG downgradient groundsater- isola t ion, and. 

• Off site versus On site leachate treatment 

Alternatives I anc! II III and IV incorporate the actr, e uas management technolog> option whereas 

Alternatives Hl'iind IV V. VI. VII and VIII incorporate a pass ive gas management technology 

The technology/option variables for Icachato treaim.?m-afe J . -Gir i 
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Alternatives I and^III II, V and VI incorporate the composite barrier cap whereas Alternatives 

djl\£ III. IV, VII and VIII incorporate the single barrier cap 

» . »  I T Y k l \ • 1 A I » *•»•• I, Altornat iso 111. Alternat ive V and Alternative VII 

consists of an upgradient groundwater isolation (slurry wall) option The purpose of the slurry 

wall is to prevent groundwater from contacting the landfill contents A toe drain rn^^^ps 

required to redirect the groundwater flow upgradient of the slurry wall The cap system will 

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 

stoppage of flow from the discharge pipe This assumption is based upon best profe1sj||cijiif 

?ejri^,^^e;^iuatipn of the Phase IB investigation data which indicatesjjfji 
x, /',/• ' "''•{"{///#'/' 'ytfl /' '  • '  \ - f \ \ n i l- •'/'sJreasonab^^^\A/qne;.yeaB-:duration for leachate flow was'-assumed foi­

§||iilil5l|rhis concluGion, however, may bo changed based on the outcome of the Phase IB 

investigation 

The assertion of short-term leachate production in the four Alternatives I, III, V and VII brings 

a temporal view to the leachate collection and disposal portion of the Alternatives Given the 

duration to zero leachate discharge (less than one year), the selection of the 

on-site treatment options is not logical. The only remaining option is off-site treatment at an 

industrial treatment facility. Tjfefjesiimateci average flow rate from the discharge pip,^^^^^ 
- , , , - - j • '<•'. , ' '/tw&ti'/s'tvyv': of the leachate at an industrial treatmenig£|g|y|j| 

&."„•,',# •/*'.  - . - -~ . , '/_-•-, ^_ W4mtW/JW0fl^er;~aUms point in time, a specific industrial treatmenJII^jfgf: 

ffa^^Sl^^eSTHeSrtffe^^Double-contained tanks and a truck loading facili ty v-ould be installed 

near the discharge point as part of this option to faci l i ta te the transfer process 

The unique component of Alternatives II. IV. VI and \ III ( re la t ive to A l t a r - n a t i v e s I. Ill, V and 

VII) consists of a dovvngradiont groundwater co l l ec t ion system ( in te rcc -Dtor t r o n c h ) followed by 

continuous treatment of the impactod groundvvmor co l lec ted from ihe iranch—The interceptor 
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trench would be designed to collect groundvvator that has contacted the landf i l l comontG—Because 

treatment of the impacted groundwater will be continuous, on sue treatment prior to disposal to 

the POTW or an NPDES discharge point appears 10 be-Hve logical option—The ful l esient of the 

treatment requirements cannot be delineated at this t ime 
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HAS BEEN REVISED. HOWEVER, ONLY 

RED-LINED AND STRUCK-OUT. 

5.0 ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

5.1 INTRODUCTION 

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

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

NTCRAs under CERCLA" Tfi'ejrnairi criteria and subcritena recommended for analy'sjs|̂ t|/;| 
' • • , I , | , 1 L f "/«&»?"cnteria/subcntena that are applicable to the Sitejhave 

5.1.1 Effectiveness 

i the Alternative meets the objective withinTh^^^^f 

firr/Section 3.2), complies with ARARs and otherJiflli 

and permanence The objective^ 

jlfs'forEffectiveness of the alternatives are described7rtj|e 

$ndan'ce: These subcntena (from Exhibit 7) are 

4̂ îl1f! '̂'/ '<i ' Lhealth''and the communit 

' 'Ability'JxKAchieve/Removal Objectives • 
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expected 
,


*^C^^^ Î!3uaI;; effect concern
 
•''jf^Zy^WW//^^'//''.-*/////*//'-'/-''-. -w-''-'ft i • • , ,
? ;^^(g^aintai.n.|control unm long term solution implemented 

• ' j • - . ... •.v:'i;r-'-'-'.w.'»w/if
.effect concern and maintaining control untillong terraJ 

^- —. /- i • •': i • -..X* /'//<"Site. Therefore, these issues were not discussxe. 

5.1.2 Implementability 

ff^Tl^entabTftW^yaluation of Alternatives includes the an assessment of the technical 

t]^^^^^inii^aU^^f^e;&iS1Xit^2.^di:'tne availability of various services and 
w/4iww/////////y/%'S#'iW/s/#&/#/w '% > _ , . . . _ ~ . ,,_,_„ „ ,. .foIIowinS»UDcnterragnave':Deen extracted from Exhibit 7 of the NTCRA Guidance. 

f^fms^\'uv.^y^/-vf'^..--">\:-A--'- •  < i i Q i n d f e r a t i n a  l -considerations 
#//wW4v/"7"V""//'Z''-'''/&'#3W'>M'^ •'•''••::•'•''••) /. • . • n•^^K^r^jstratea^erTorrnance/useful 11 fe 

.,. - • ~ .:performance 

?#mm<^///M'M!/-''-W''-;dlBlafR.ment 

•'/••M'^^///£/W£WM'-W/,:;-':-,.'-r - •—- . - . - . •<• , • . - • ••• : . . . . •^^Qufeig^labpratpry; testing;-capabi 11 r\r 

.•<!»Sî *i4'8?}!SfK»^^ '̂'-''x'?'<«s*-f»''''<'r''̂ ^ '̂'v; '•'^•" .'• * ̂ AQM^testreatrnent ;an d. di sposal capac i r>;
 

fllmo'va^Site;Control (PRSC)
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required 

,. ' " T • ' t- r, '•' , ,^from statutory-limits (if needed) 

will essentially, be identical! 

property and the likelihood/' 

ej|nfp£c>ns froitrffSfstatutory^Hrhits (ifheeded) should be virtually identical for each Altefjfpffi'; 

TJ^|^ore;^Ae¥e|sup7factors"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 comparative analysis of Section 6 

The cost analysis was performed in accordance with the guidance contained in the documents 

titled "Remedial Action Costing Procedures Manual" (USEPA'600/8-87'049) and "Superfund 

Remedial Design and Remedial Action Guidance" (OSWER Directive 9355 0-4A June 1986) 

Capital costs (direct and indirect) and PRSC costs \%ere estimated using cost estimating 

information such as vendor information. Means B u i l d i n g Construct ion Cost Data. McLaren/Hart's 

past experience at similar sites, estimates for s i m i l a r projects and :he L'SEPA 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 HHH 

three year period. Although not required by the costing procedureG manual, the seven percent 

discount rate was included as port of tho cost to evaluate the sensitivity of the discount rate. A 

throe year period was chosen to reflect tho expected time between the completion of the NTCRA 

and the start of O&M activities under the final Remedial Action (RA). Once tho removal action 

is implemented, the PRSC coGts of tho NTCRA will bo included as pan of tho RA. 

The variability of the cost estimate is anticipated to be -r50 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 

'*."- J \-'// ' /'/'/'//•'• 

' '•,'•#>{''////''<'• "4V'"^,y,//, •'•• t'//w,-{///"'"•­ ,////Waste:;Ma 

/#w''''''v^^^^

^^y''^/^^

^ 

nPSoi^^st'^^^em«it!Rfle^^ 
••'^//w///w*0///''/'tfMfr'?/-\''/#/"* '/'////'/'''-'/////// 

'\'-\-//-' c "' '•"• , ' \ • ,­ ­ ,•appltcab 
•'•wx'/jw/./,/.„//'.•'••".•/.: .'v,­ ., ' . •'-.'• 
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. t"^r'^////<//^^/t'/My/'^/'//'/^ TV^4^ '̂̂ W^^¥^# '̂?'*:̂ -'-''' Abtfi tv^toiAcnreve KemovatC)brecfives 

.:<W^///////'////////&/4ZW/>&l£'' "-!^%52^^^^^^%^^*!* '̂" r̂i-Tr'̂ "— j.' j<" •x'/ztxi'"/"^ •///*••'"•'•-w'fmrfr.,,,,.,-,tniteOTOT^ 

upjffad'ienpgro^ 

arp1w1|;Ih^3l32ii[|p]- ,,t!&i^$itllllk^^^ SLQuililflll 

0^>n^;t|̂ Sp^^a^oJ^fm^Jn^ce^I^^^^ingT^ 

"WW///^//Zr%W#////4'iW////#//'"/'WW "• "/'Sif<W'//"" '""".•'/,; ^ "'•£:.'/,<•. ^^//'/^/•////M'M'/////,
tt%£\\$%jj$fcW$$^ 

'VW//////////////rS////////m%'///^^^ 

stand 

iWfurnflppI}! fdati olL^^^^mp acted- soii s/sedimen ts 

wTli^addres^the^ren^Qvat/action^bbjectivje^^^this location. 

5;2.Z!f2;Inip]enientabiIify 

Tecnrii cat Feasibi1 i ty 

rrnplementatiori of thiVAIt'ernative is tecfmcally feasible. Specialty contractors will be required 

to';!nstall the geomembrane componerits'^f^ffe cap system, the active gas management system and 

the upgradient groundwater isolation syslfm. Assuming that proper operation and maintenance 
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mm'Ct^ 

hould be readily, 
for construction s 

ave been 

qyal site control would 

facility within 

//ft /'/'/' '/"/>"' /!?""•"''e-a concern: 

*///£'//ftS/MSA'S//' • r*/// - t _ M Administrative Feasibilv 
sion to dispose of the impacted grounH |̂|( 

_, ., . . •' '/'////W/,. 

This Alternative;^ tiot^in^cpj|jpjj.a 
i e\ * •*'{"#/*•'/ // &, /'S/W/////MP/#///6pifBo 1 actions Securing institutionaPc^mr^^* 

Siffif'n^consvu,?^-^/^ ... ^ comrols such ̂  access and/or-"^^^ fefi 
^K^t^i^l^^Mlctiatte^uture site access Potential admmistativeassues^rrmy^effst 

associated^vvitVCf^e,permits required to manage the condensate generated from the active igas, 

////////'//// /'///#////V/'*,/'//¥/';' "^^"^^SMKkmanagement sy§fem<- ™-̂ ----p 

5.2.3 Cost 

The estimated capital cost for Alternative 1 is S6.5&0.153 estimated to range'ffom ^^SSS^ 

tof^SBK^SO: The PRSC cost is estimated to range from SI 735 000 to 54,035,000 which 

includes the following. 

» 515,000/year for cap maintenance mclua.ng mo. mi ana cap reoair. 

http:mclua.ng
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• S20.000/'year for erosion and sedimentation control maintenance and repair. 

• SI. 600.000 (mm) to $3,900,000 (max > for leachate collection and treatment; and, 

• S50.000/year for Barrier Performance AnaKtical Costs 

• S50.000/year for the gas extraction system O&M 

The present worth cost is estimated to range from a minimum of S8,-S34,73S $9,33]^§to a 

maximum of S10.83 l."3S. 51X1555,673 assuming a 5- 30 \ear period \\ith a 7 percent discount 

rate and from a minimum of $8,516.178 to a maximum of SiO.816.178 vvith a 10 percent 

discount rate (both before taxes and after inflations The results of this cost estimate «'«are 

summarized in Table 5-1 The calculations that \sere performed to estimate material costs and 

quantities are provided in Appendix C. 
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5.3.1 Effectiveness 

^^y^^^fir^o^&^^^fM^^f 

> /-T-T-y'/ r- .y-i - > i n \ - ­- CFR §264{3X10). 
, T T-i' » -v^r% ^-> f T «<•• the VTANRSolid N 

W%wy- ' -,i - ^ t t i T ^ T i j < - < '/,'"/'-"W/,''''^will satisty both the 'Federal and Stateclosure 
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.,,,,, , ̂  /xr -/,-; 
an active :gas, management system would contorm to the applicable 

.'.'A/',/ ,r*t<- \.'*'.''^~^ • l i t - T » ' k uirements: The- Act 250 requirements would be met with this: 

VV'/MS/'////'f"///%V>;7/M*/M-/'/////~L,, ', ••>•/"/" , ; _ t , ',,ts//

Abilitv^tomthrevelRemoval Obi ectives 

feravwill'preye^direct contact and ingestion of soil 

I. in-'minimizing stormwater. 

t?«>nta^flan<|fill. generated gas and odors. 

^iy^sterrv-Fvrtirfcbntrol surface water runoff to ;i 

In^a|la^^^^an|upgTaHient slurry -wall 'will prevent contact of the groundwater wTth^flmftill 

potential- leachate production The upgradient grounS^at^ 

rippfeven^to'the extentpracticable, the saturation of the landfill debri£irn1Is||̂ ra 

a^^^^^^^^^t^jC^^wiffTesulirin'minimizing the migration of contaminated'gr^u^^^^ 

ice^'TKe'existing landfill underdrain system "will ba |̂F^^^^ 

chate for transportation to an indusmalJ^aif|fff|f| 

s|systern will'prxevem the migration of leachate and prevent le'achaf^^^ 

vaVer,, TKefactive landfill gas s\-stem will control the off-sitefml^^^^ 

,,of "gassb'elow the cap. The gas management s>'Stem 'wilJIalsiS 

ion hazards and aid in preventing the ixhKala^Q|̂ | 

fa^BSftJf^^^x^^atiolifconsoli'dation of the impacted soils/sediments from the Drainag'e^^ 

^ff^dTSI^^Ternovalvaction objectives at this location 
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re fs^Slinically feasible Specialty contractorsAviirbe^re^^eH 

cap system, the active gas rnanagejnentxsyst^^^S 

Assuming that proper operation/arrd'mamf^^^^ 

life of this Altepfativl 

ac ^a^eji^^g^T^aS^^elafjon and maintenance component is af^Ictpated^ 

systenu/AHditional operational considerations for the actrvl%as 

management system, in eludes the management of the condensate that wi l l be generated. 

A^fifbitr^ 

' '/v// </, '/ . / - ' / ' ~ . * . i.. f-r'/ 
en£#pamateHals.required for construction should be readily 

//A/'/'', '-Sv T i i i ­4^atenar;sources have been prelimmanly i 
'//S^^^ //////^ —S/s//''/'"S/' "/; . , i i i \ i / ' " t [*"////////•"' >. ln^Sitei Posrj:emoval site control would be relatively straight -forward, 

wastewater treatment facility within a reasonable distance toth%-site 

concern. 

, '/?/// 4V /S////////W ""/,-ri/, \"\"._Aamimstrativ&^FeasiDintv 

/ " / / , . - , J ^ ^ 7 ! g permission to dispose of the impacted groundwater at 

blernatic This Alternatue is not in compliance with 
///-^/', ////////s////'"//,/ '/ //4-/////V /'/f.'*.*- /  / - tt '

x /> '"  1 1 - i i itx x-t tth%^tajuforyjiimt/or'$2 rjullion for/emoval actions Securing ins t i tu t ional controls at JneSire 
. SO'/'///'/////''//// /f\'/// '//•//' \ // /• T • 1 1 1 I 11 isiio£ considered to be<-an issue Institutional controls sucn as access and or deed restrictions will 

restrict 'Site access and regulate future site access Potential aammista*i\e issues may exist 
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//!"/?/''». ''*/#/"/•/.* '//*',// '" '<•'» '*"'/"//', s , f / , ' / ~ ' . .	 , ~ , , '///'//,ass$jciated|witrv;tne permrts^equiredrto manage The condensaie generated from the acuye^gas 
"/////'//"/"" /W//'" // /, ,

management'system. 

5.3.3 Cost 

The estimated capital cost for Alternative II is S5.129.303 S3.781,960 The estimated PRSC cost 

is estimated to range from $1,735,000 to $4,035,000 uhich includes the following. 

•	 $15,000/year for cap maintenance including moving and cap repair, 

•	 S20,000/year for erosion and sedimentation control maintenance and repair. 

•	 S50,000/year barrier performance analytical costs. 

•	 51,600,000 (mm •) to $3,900,000 (max ) for leachate disposal to an off-site Industrial 

Treatment Facility; and, 

•	 S50,000/year for the gas extraction system O&M 

The present worth cost is estimated to range from S7.3S3.585 58,704,523 to 59,683,585 

$l;3t£t$f523 assuming a 3-^JO year period with a 7 percent discount rate and from 57,365,028 to 

59,665,028 with a 10 percent discount rate (both before taxes and after inflation-) The results 

of this cost estimate ware summarized in Table 5-1 The calculations that v.ere performed to 

estimate material costs and quantities ts are pro \ idea ,n Acper.aix C 

A? ALTERNATIVE^ III - COMPOSITE BARRIER CAP , UPGRADIENT 

GROUNDWATER ISOLATION / EXISTING DISCHARGE PIPE COLLECTION 

BEVN 000065TRX1 A) 
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' n A OCTANT? *"* 4 c/ PASSES E GAS 

AND INSTITUTIONAL CONTROL^ 

that the overall protection of the public 'healf|||snd 

I/action, a technology specific monitoring pro 

of the Alternative. 

i i tworkers during the 
'''/''-''''t'^ it t  i - i i t <» i '' •-/•}W/-"'i*'"%r'%0iin nsk.to the public health of the residentsiiwm - K , .i.t, ,r»s7,,f-f7,frt& 

' 'fW/S"3''///'<P'>VS&'"consf 

^|bl^^1^R^r|lyati^efto'lKe^seiection of the containment technology are depenjjjjjJQtt 

ite. No documentation is, available wa.t>mwrnrnmssm 
, ^ 1980, .which we 

i i nature of the wastes disposed,'ayheuSJjJj 

to currently regulated RCRA Hazafdou^^^j^s 

and Vermont Hazardous \Vaste'Man'aglm€B| 

i^^^WCRtf^^^bch^jerSf^puid be relevant and appropriate. The RCRA-,Su]^^^ 
'///'yty////^//'/////////'/^///^^ '"/'ys/W/'<''4W/' , T - , ~r , ,-»•--" ••»'*• W/4'/7<'/W,"7/S'

:;regulapp'ns;ar^en.erjilljjhpTeiStnngent than the \ ermont Hazardous \Vaste,Manag||5y£Dt 

Waste Management Rules.,, Ins|£|t̂ r̂i 

to the applicable State and Federal 'airquali^f 
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crifena;^HQwever||i|[toiQnal?ana\ytvcal data for the landfill gas would be required to'deterrnme 

ifi^assive/ gas venting is acceptable. The Act 250 requirements would be met with'this 

''i'W/W-ZWMVW'ii"'^'-- •"W//WW'"' ":''-<'Wnr- '"•••'Aftmmto'Achteve^RemovahObiectives 

-ii !• t - • • ~'."'.''/*w/'.'.'''"awt'iMSM<i'tf,will prevent direct contact and. ingestion of»soil?ana ,̂ebi|S 
--.' . ........ . . .  . •"/..
 

will aid in minimizing stomvwater 
fWt'-'''\-y/-''''' "•"••:••?/*••• • i i/-n i , ,, ; - | [ e a c h a t e  r and:contain landfill generated gas and odors. 

stafrnwater:; management system will control surface water runoff to minimize erosion;-. 

nt.slurry wall will prevent contact of the groundwater withjljndfill 
-ir-7: - i i i \ T-I i- •-•••••• w/.-a'/////'.".--­lling potential leachate production The upgradient groundwatej 

#WW ' ' i l l - r i i ir-ii'i t -••''•/,'.; y//////M?////////s,the saturation of the landfill debrisma^^jj^ 
• • • ' i i • -.1 i- •'•,'••• ''^'K'//////?///////?////,isolation unit will divert .the .gjrou^^^,^ 

vM^////w/4w/'/w/-/-'y$'&WW('!i^-'''''-/*\'W ' • • • • •  • i • ,- - • i •..••••••••.'.•••///tw/M-t.yr/,&i%jfa%d^gj\!&dii)KJ;^ the migranon ot contaminated ;grpund^ate.l 
*/'%M%W^/fWi^Z>.iW!'-/>"'tW'!'//>''':':<--e*'' ""•'-\*',y . ~~ • • • , i/^ 11 • i - -it-i -- T»-<*-^'W/>>'"•&>M^^MlM-vP^ndaryxpf compliance.--The existing landfill unaerdram system w'lllbe nUedfwitn 
•,••//#////////"/"'/>'/:•/•.''•• ' • '-,t'//S/M''!/'- ':. • •'•'?+•?•-• • ' • • • • •  . - . . ,.  . . . - • - •"s/vzm,"-.'v
a^^em'̂ 0-;-collect ,̂eq.uahze:<;and. store leachate for transportation to an maustnal wastejvater. 
'•'W/'/'/s//////'//:'/."''''''•:"•:"•'"'!'////?','£&?& / • - . - • ; - -\\ -\ • • i • - - 1 1 \-;v/?"/' •"/-. t^j^^nt;S^stenife |̂5tistsystem"will •'aid in preventing the migration ot leachate and|pj:$yent 
t ''/////><\WW-''- f~'/'-'- ••'•''•' "'f&'y</'/-''-- <•• • \'-' \\ •••• • -r-t • ^ .^i. -"'?/.•;•'> ,,///, lejc^a|e^jrpm'afleictj.ng;;snallqw;;g The passive lanatill gas system may contrpl^thi.?, 

• " • • • t '•'•'•'t-v•• • c • i i i T~> - • • • •event build-up of gas below the cap. The passive sy 
•-'.,.,. . . ,T . . . * , ••'•/'

hazards. However, the inhalation of•;ian 

Qt^ prevented. Excavation/consolidation of theimpacfeci 
'W//W"'/''"/- '* ":"<~'M'-'-////-:'''>\ •:•.+&:•••.',•••"• '•'•+*•• ' i -ii i i t i • i • ."/•£•-"• 'i-'.̂ rx. sIsediments .;ftpm' the /Drainage Pond will address the removal action objectives; at. this 

location.. 
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Afailabitfty 

«!̂ ^»i!̂ /̂x̂ -,̂  .,W/- /•'*////#//£,,,•.£//„,•//,', 'j^£ '''' -Jî %^̂ ^ 

"'••~^i'^y//i"fm'////^/''~f////' • ••""/' . "^w/////////^///////^/,:̂  Thi^.tt ernatiye is not, i a'cqiripj^tngg 
"4c'/'///> •"*'//'/•'/•/-' /r" -' • "'i t '<''/v-//-i'MK" "•/,•('/' 
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5.4.3 Cost 

The estimated capital cost for Alternative III is estimated to be S6,151,453.^^^^^^t 

^W^S^^K^f^SM^. T^6 estimated annual PRSC cost is estimated to range from 

51,745,000 to 54,045,000 which includes the following: 

• 515,000/year for cap maintenance including mowing and cap repair; 

» 520,000/year for erosion and sedimentation control maintenance and repair; 

• 51,600,000 (mm ) to 53,900,000 (max.) for leachate collection and treatment; and, 

• 550,000/year for Barrier Performance Analytical Costs. 

• 560,000/year for the gas extraction system O&M 

The present worth cost is estimate to range from S8.131.979 $%$2&2'6S to 510,431,979 

%Mi$i$iit$il- assuming a 3--3Q year period with a 7 percent discount rate and from 58.112.046 to 

510,412.046 with a 10 percent discount rate (both before taxes and after inflation}. The results 

of this cost estimate is^irc summarized in Table 5-1 The calculations that were performed to 

estimate material costs and quantities are provided in AppendixC 

flMfll^
 
Tl1|̂ £Mff¥ASSft̂ 
 
nffiCOTffl^^
 
MNAGEMENT/AND 'Mf^flONAL, CONTROLS 
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-rMW/"'W'•/'/""//'/'"Protecnveness 

///•'•; ,' ... . . . . .n^or public health and the environment 
' t .1 - rt *the overall protection of the 

'//«mMW// ••W'-/'W#WWW/'>///'''''''''''--\9J'/-''/'- '" 1 i -r- ' ^ specific monitoringp 
-x . . ­

of the Alternative. 

skf/-would exist-to on-site \vorkers during the 
<"/%%$/// /'?/'\'>// * /-^ --, /*" * * . •>// - . , . . . . , . - , .*///*,,// ',/"S////S ~>rej^P^J§?tipn.̂ A relatiyely^low short-term risk to the public health ot the residents liyingjspjjlj 

"/MWi"m><(,w//''/>-C'{,s/,,''"'''''"/ /' ',//,z;\/////,- , - • - , , . . -_ . . . . '/ ••?/«//" v//",o^EhL^andiiiL,may,occur/aue,to.,the increased vehicular traffic required to deliver constraclipn 

. '."' . , ~ , .,barrier cap, by definition, does not satisfy 

ll-h"'' I /-v TT TIT T J£"TI F.inal Covers on Hazaraous Waste Landfills 
-v^-r"-T- 1 lr,or,^ j  - j i j j4^i4uly 1989), does not provide the redunda 

ol^^^^^WmRpsite 'barrier cap, and may offer less long-term protectiveness than a';cgrnp,q|ite 
^-t'///<'//''''>'*''' '""*'•''./'/•*'•///*•• , ' - . - - - - . ._ ., _ . '/» vy-v <«f///Ho^ey^thejsmgle barner;;.landfill cap technology satisfies the responsejactipn 

"" y/tw//' , , , , , . , , . i ' ", v///^"f~m .applicable and can be designed to comply with'Uie|RGRA 
;, . . /-.I-T-, p -. -̂ . -, . rt\ T-i T-, -̂r. *.' / ri'''^^'-^' trequirements (40 CFR §264.310). The RCRA^Sup^e^ 

/////''/' ' "' " ',/'// '/'///./.I,,, / • • • / / • / . » TTN r- 1 1 i t r • ^"/'""/".//KW/t",than the \TANR Solid \\ aste AJa^jtgfgi}^ 

technology will satisfy both the Federal and Statef closure 
//j//////w//y/s////I',/;'yv//////±'//////"'/,V'/"*'''''' "'Art'W''"" " ' , , \%^$%fas^^%^ system would conform to 
^///////////'//////'•S'/¥?////t'///////4m//'''- "W//W/',/'/'7'//'//.'~- :' •"""/?///>/ ... . . . . .

Smte^nva:|redera^tequirementsr';^However, additional anaKtical data tor the
 

b^lqtjIreMo^elermineifrpassive gas;ve'nting is acceptable The Act 250 requirements
 
* / '/// V"///// ty/ '£ T / ^'W''* * ' *"/'/beltneifwith. this' Alternative. 

5- IS 



ENGINEERING EVALUATION / COST ANALYSIS DRAFT
 
BENNTNGTON LANDFILL SITE REV JUNE 25. 1994
 

Objectives 

/'/ •"•,, , , c \ jx^vill prevent direct contact and mgestion ot soil and 
*\\'//' * 1 • • c-t /' "'-WMWMLhe^ap^will/aid in-minimizing stormwater infiltranon^preye£j|tj| 

'' i j < T i /-*";•' /''•W/WW/M'L generated gas and odors ImplementaUonjy||lfe 
/- /v» . . . '""/"/////w///'//surface water runoff to mmimjzej^e^*f>ii 

j T Î ' ' "" production. The^u 
i r- i i u-n , the saturation of the landfill 

'//^/////•//^'C/, / '//y,-jv"v/"///:S'///s/ '/" ' __ . . , , 1 1 1 i ''WjWSfs ' 
upgra.dien^grpurrdwater:;,Tne upgradient groundwater isolation unit will diven the ground$|ter 

v / -if" l i J" J "*'/'/////'/'nis/yvil^ result in minimizing the migration of contaminated ground^atei 
-rv - - ,.• i jr-ii j j 11 t- r^^'^&^iLThe .existing landtill underdram system \vill be ntte,d^ |̂D 

• j •*>#/'/" W&Mi/flSlf'W'transportation to an mdustnal/<w^st^|iej 
l -x r- i l j i x t'Vi'miSftXMyM''the migration of leachate and prevent leachate^^Jp 

x  x V/ft'*' i ji-n i l /v^ •  ' "V//s//f///4»'////tpassive landfill gas system may control the off-site rnrgj^|^pn 
T-i 11 i '"' s ''S///jftf'M!!«i/Kte6

cap The passive system will also minjr^^^f 
xxx--, , x jr-tl ' ?'•%'""/ ' L hazards. However, the inhalation ot landtill gas containing 

x%^ ;̂%^^«^^?'2^^:(W;/'x  "/"/'"*.{,,\- ' '""' * J T- I J ^ L. •/'///,"////' ,^r|tg|is^uDjfa^.e^[nay;//-BOt7;be2 prevented Excavation/consolidation of the imp|ct?a 
n j 11 i j i i i /"2Jxxxf *' Pond will address the removal acnon objecnvesr'atflnis 

ica 

ternative is technically feasible Specialn- contractors will be required 

tofrhsfall the#xge'omernbrane components of the can b \s ter r ^id the upgraaient groundwater 

BEKN. 00006>7R001A) 
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iWmmm0mSmmm®®^^B**^ and maintenance of the installed^sfernJirfi 
'/%%»^/»'"/^^/se:(z^/4fZ^^ - » i i i i t . rp^9|Egjja^p^pJ^^^^eJ^fjiLuFe|oFthis Alternative should be acceptable. 

^rjeclxfor, construction sKqu)d r|e readi^y;a^j^^ 

lUtcess^have been plreirmiharily^fdentil 

imipyal'sfte?control would^e'reTativel/stfaTg^ 

within a reasonable distanc^8^ 

to dispose of the impacted grourjii 

.cffie' problematic. This Alternative is not in;c1 

^rHemoval actions Securing institutional c 

controls such as access and/or deed ft 

Jsite access. 

5.5.3 Cost 

The estimated capital cost for Alternative IV is estimated 10 oe S5.036.053 S3,506^60* The 

estimated PRSC cost is estimated to range from SI,745.000 to S4.045.000 \\hich includes the 

following 

• S15,000/year for cap maintenance including mov,me and can repair. 

• S20,000/year for erosion and sedimentation ccnrc. maintenance ana reoair. 

0000657\ROOIA) 5-20 
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• S50.000/year barrier performance anaKtica! costs. 

•	 SI.600.000 (mm.) to 53,900,000 (max » for leachate disposal to an off-site Industrial 

Treatment Facility; and, 

•	 S60,000/year for the gas extraction system O&M 

The present worth cost estimated to range from $7,016,579 58,435,364 to S9.3 16.579 $l|iiliffi| 

assuming a i-30 year period with a 7 percent discount rate and from S6.996.646 to S9,296,646 

with a 10 percent discount rate (both before taxes and after inflation-) The results of this cost 

estimate ts- are summarized in Table 5-1. The calculations that v.ere performed to estimate 

material costs and quantities ts are provided in Appendix C 

,'BENNMXX»6S7\R001 A 
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6.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

The goal of the comparative analysis of removal action alternatives is 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 identified. 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, Treatmffftfknci 

^^^^^^^^^^^^^ Soils/Sediments Remediation, and Management and Institutional Controls) 

are not presented below, but can be found in Section 4 3 The relative advantages and 

disadvantages of the C^^^jrtrnejfCopping, and Landfill Gas ManagementLeachate/Groundwater 

Collection, Treatment, and Isolation/Containment portions of the Aalternatwes are presented 

below. 

_ &: A moderate short-term risk'would exist ̂ ^mm^~ 

''W<(%j0W//W^WWW/'W(W//(i%i''' '' ~1  I - • 1 [• I 1 JJ~1t IT ^T^JbJ|®eaIffi^^the residents living south of the landfill 

ifcular traffic required to deliver construction tn|fi|t 

The two landfill caps selected in Alternatives land III . 1 1 \ ana X'l (composi te barr ier) , and II 

"j$ III, IV. VII and VIII (single barrier) are.considerea effect' .\e in the snort- and long-term 

fBEKN\0000657VROOl \) 
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and provide a permanent remedy for the Site by containing the landfill contents and minimizing 

the migration of landfill gases and infiltration through the landfill Proven technologies and 

construction practices exist to place both caps and the gas management system effectively. 

USEPA guidance specifies that containment is the presumptive remedy for munic ipal 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 
• i • f  - j n/4!%<&!^"/////#"/4'V/-'''"V-W't'/%P///.-•'/*•••••• •:•.,. . .. . .. . . _ - .. v~*iy/*v/////Mwere identified. Bc?yi^^mainnien^)p4ions-will satisfy the applicable State and A 

rVcfuifefnents: 

^V^ '"-*/i " "•''•/"/':•/'"/'Gisf}danagernent 

system would conform to the 

installation of a passive gas 
''w//w//w/-y/w^M'y(#^////////#^^^ i i - • • . 11 - - i ' i •'"•w'/'Wwz'tK^^^^rr^^*\m^r^^^^^^^^^ air quality criteria. Additional analyt^E|| 

if passive gas ventingls acceptable^ 

combined—leachate/groundwator—isolation.—collection—afna—treatment—options—we—both 

considered effective (short term and long term) in pre1.entina the migrat ion of contaminated 

loachate/groundvvater beyond the boundary of compliance—The Alternatives i l l , IV. VI and VII) 

which have the downgradiem interceptor trench mil not. however, meet the objective of 

preventing saturation of the landfill debris from upgradiem groundwater, if this condition exists. 

The overall difference between Alternatives (I. III,V and VI I ) and A l t e r n a t i v o 3 (II, IV. VI, and 

VII) is in the approach to groundwater management—Alternatives (I, III.V and VII) provide a 

proactive approach, preventing further impact to v.atero \ l t e rna t tve3 (\\. IV. VI. and VII) 

provide-a reactive approach combining some continuc-u-f 'noact to watorc- n i t h an effecuve 

treatment and disposal systom 

. B ENNN00006 5T& 001 A. i 
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sw/^ i - • /."/ M i i t - ''•J/p,rftven,|;airect contact and mgesnon of soil and debris wi 
'̂ 2 f̂̂ f̂î H4^^T^^^^2^ '̂*̂ *̂iT? '̂'s^ ' • ' . . . . • »-1 • • ' •* Sl^JJP^MwJMap^^i!Ifeid,;m minimizing stormwater infiltration, pre 

(if'properly designed and operated) wtll meerfajj^the 

^jecHyesVy xThe passive landfill gas system may control thefpJJlsite 

below the cap. The passive system .w l̂̂ iso 

hazards. However, the inhalation of 1 

prevented. 

/^"//i's^'W'VW&i'grcal^Feasimli 

The two landfill caps are technically feasible and reiatuei> easy to implement since limited 

construction and operations are required Specialty contractors will be required to insTall the 
•///M//////////'"* '//•/" ""MMKjr/V" -/"s '/, ' ,• *tw,' • ' -,., . i i -/­ge^|nemDrane^Omponents"'of the^ap/system. The amoun t ci g rad ing r e q u i r e d - A o u l a effect tne 

cost and time of implementation of the two capping tecnr.o.ogies The a ' . a i i a o i n t y of su i tab le 

low permeability soil (clay) in the local area can.aiso etfcc: v.e cost ana t i m e c: implementa t ion 

iBENN 0000657 R001 A) 
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Clay may be substituted for FMLs m the single barrier cover Placement of the composite barrier 

raf5§requires the use of both low permeability soil and GCL in combination wuh-af*d th'IfFML 

is technically feasible. A specialty,con 

system The, operation and mainj 

high. Assuming that propera 

lire performed the performance/useful liFe^ofH 

^^ja^^^siQm^^o^l^^'SLCCQp^blt. 

/, / . » , , " , , , for construction of both caps should b 
/W////W i r , ,soil material sources have been 

•"'£'/.* o- T. i i i t t oplhe Site. Post removal sue control would be 

//,ent 

""'//•M0'' ""/v/SJXVM""". f "'sSi-' <" ' ' '* ' , j i , , , , , "W'//» ,^^QHlP-W^t,fqp|thex passive system v,ould be more readily available compared 

. ,4/////////,S////M/ -: i'////'"—I/,, . , *{•'//:•Aqmtmstrative^ Feasibility 

Containment 

BEKN OOOC65TJIC01 A 0-4 
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The loachate/groundwater isolation, collection, treatment and disposal technologies presented 

within the Alternatives arc all technically feasible at the site. With the additional data performed 

during the Phase IB investigation and pre design bench studies, implementation of the interceptor 

trench, and treatment/disposal systems should offer no major problems.—Construction of the 

slurry wall and grout injection in the northwest corner of the landfill may offer some technical 

challenges, but those are proven construction techniques which should not pose any significant 

problem. 

The ;t for the composite barrier and single barrier capping varies by approximately 

^5805,000 $2.62 million verses S1.81 

Alternatives . II. V and VII provide greater capping 

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

infiltration. However, it is 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 Subtitle C final cover 

performance criteria, f 

.•EENNv000065TRD01A) 6-5 
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Evaluating tho differences between Alternatives I. III. VI. ana \ II the combined present wonh 

cost (3 years, 10% discount) for the upgradient slurry wall aim on one disposal ranges from S7.0 

million to $10.8 million. Evaluating the difference between alternatives II. IV. VI and VII, the 

combined present worth cost (3 years, 10% diocount) for the downgradiom collection, on site 

treatment and POTW disposal ranges from S5.8 million 10 S7 5 million—The latter costs arc 

much less than the former costs, especially at the maximum anticipated flow rates Changing the 

evaluation of those coots, though, to a 30 year period v.uh-a 7 percent discount reveals a much 

smaller differential between the different opnons: $84 to S12 2 million (Alternatives I, III, VI 

and VII) verses $7.88 to SI0.2 million (Altornativoo II. IV. VI and VII) 

(BENN\000065TR001A) 6-6 
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ẑ ^
 

tH 
9 •J ' . >» c H ,. 

I! illl Il^

<c
 o

p
e
ra

tio
n
. 

i
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TABLE 4-1
 
TECHNOLOGY «C REINING
 

OCINCIR1NC EVALUATION/COST ANALYSIS
 
BENN1NCTON LANDFILL SUPERFUND SITE
 
^ BENNINCTON VERMONT 

REMOVAL ACTION TECHNOLOGY 

COSTAIVMEST 

LANDFILL LEACHATE
 
COLLECTION AM) TREATMENT
 

LEACHAT&CROUKDUATER
 
ISOLATION
 

LANDFILL GAS MANAGEMENT 

RESPONSE MEASURES 

MANAGEMENT AM)
 
IvsmvnONAL COV7HOLS
 

PROCESS OPTION 

COMPOSITE BARRIER CAP 

SINGLE BARRIER CAP 

EROSION AND
 
SEDIMESTATION CONTROL
 

EXlSTma LEACHATC
 
COLLECTION SYSTEM
 

OFF-StTE TREATMENT 

OS-S1TC TREATMENT 

SLURRY WALLS 

PASSIVE OAS SYSTEM 

DESCRIPTION	 SCREENING COMMENTS 

FML Bid Sod or OCL Bnm«r Layer S«i<fics Remov«] Acoon 

FML or Sot] Bvner L*y« Sxitfies Removal Anjon Ob]ectives 

«nd Vcgctflion Pvnallv Stfisfic* Removd 
Amon C*)«aivts 

Cotulnunoa pncocM. cnpi	 Sutfici Rcmovtl Action Objccbvts
 
Common u «a mulMiuntnt opaont
 

buunabon of coQ«oioa rump w«h S«ufic* Responcc AOion Objective* 

Shtflow wtQi wxh couectwa ramfi Mjy nn£«a (roundw««r driQmg tnlo the undfill 
nd kvd contra* could be hmrdouf 

POTW or ncaKCnl (rtetmnl holly Starfec Ractovml AcOo* ObjeclivM 

l andVor pbyacal IrteUMMM Seai6ci Removil Action Obpcovt* 
proom nnriict or POTW ixdurp 

nal/benueau. xoutd ID Sufo Removd Action Ovjearm 

CeiiMiowlhnliniecud into rock fanMna Pcmatik • end nd pmi. nd not «ncB«iUy 
toand • ie 

Pwfonud pq» «n>k coIUcnai nap md 
DoOTatn&aK iy.<i..t win net wtuty 

nmtmt acboa obj«ctivM 

I*tay S-BifV fUeMml Aadioa Ofc>»>divi« 

rHcfort̂  cofleKtw. wdh »4^ tre»ii± f>«^ S..wfiM Ream! Action Objtxtivcs 

SMMfia Rewxnl Action ObjMtivK 

ta-ca •%.«-««« M or 

Not pncticai for hnatod vohmci 
tf««Un*ul or ilininnj M « apviuKed ofT-a* riaary 

S«« Mcnrty f«ttong and Seta«e> Rtmonl ACHCM ObjKtmi 

nj. ind/or de*d nanoioai Sufiei Renovil Action Ob)«tivt» 

Periodic ttf rarfu w«*r ted. iilimiH endue StartVei Removal Aetna Objtcuvti 

Infoecoon and foOow-ap Ktiom SeDr5e* Removal Action Objective* 

RET AWED	 ELIMINATED 





TABLE 5-1
 
COST ESTIMATE SUMMARY
 

ENGINEERING EVALUATION/COST ANALYSIS
 
BENNINGTON MUNICIPAL "LANDFILL SUPERFUND SITE
 

BENNINGTON, VERMONT
 

ALTERNATIVE DIRECT INDIRECT PRSC PRESENT WORTH DISCOUNTED 
COST COST FOR »30 YEARS ($) 

$ $ 
7% ino/

A U III 

I (minimum) 1,735,000 8,516.178 

I (maximum) 4,586,960 1,993,493 4,035,000 10,816.178 

II (minimum) '.269.711 

II (maximum) 7,501,515 

III (minimum) 7.365.028 

HI (maximum) 9.665.028 

IV (minimum) 6.118,561 

IV (maximum) 6,350.395 

V (minimum) 1.286,960 1.861.193 1.715.000 8.131.979 8.112.016 

V (maximum) 4.286.960 1.861.193 1.015,000 10.131.979 10,112.016 

VI (minimum) 1.127,160 1.961.068 205 000 6.929,513 6.901.332 

VI (maximum) 1.181,160 1,992.688 265 000 ,169.592 7.133,161 

3,506,960 1,529,093 1.715.000 7.016.579 6.996,616 

VII (maximum) 1.529.003 1.015.000 9.316.579 0,206.616 

Vlll (minimum) 3.622.160 1.617.918 205 000 5.778.363 5.750.182 

Vm (maximum) 3.676.160 1.616,538 6.018.112 5.982,011 

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

rBEKN\OOOG657\ROOI A; 
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MAR 0 7 tQQ/l 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
 

REGION I
 
JOHN F. KENNEDY FEDERAL BUILDING
 

ONE CONGRESS STREET
 
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 03809
 

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,
 

Indira G. Balkissoon, RPM
 
ME and VT Superfund Section
 

Enclosure
 

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

Racycltd/FUcycUbl* 
Prtnud »«n Soy<^nda If* on pas*/ 
OXTUUT* n mst 75% f»cya»o Uov 



TABLE 1 

-STEP DELIVERABLE .DUE DATE 

1. Scoping
the RI/FS

 + Work Plan for the
 Limited Field

Investigation

 6 weeks after 
 the effective 
 date of the 

Consent Order 

+ RI/FS Work Plan 12 weeks after 
EPA approval 
of the LFI 
Work Plan 

2. Phase IA RI + Initial Site
Characterization
Report,
Long Term Monitoring
Work Plan,
Phase IB Work Plan
(if necessary) 

 36 weeks after 
 EPA approval 

 the RI/FS Work 
 Plan 

 May 1, 1994 
 March 7, 1994 

3. Phase IB
Field Work
(Phase IB RI)
(Phase 1 FS)

 + Draft RI,
 Development and

 Screening of
 Alternatives

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

 18 weeks 
 EPA notice to 

 proceed with 
 Step 3 

4. Draft EE/CA First draft EE/CA April 15, 1994 

5. Final EE/CA Final EE/CA 5 weeks 
following EPA 
Approval of 
Draft EE/CA 



'STEP


6. Post-screening

Field Investigation

and FS Development

(Phase 2 RI)
 
(Phase 2 FS)
 

7. Additional RI/FS

Drafts, Reviews,

and Revisions


+ Major Deliverable
 

TABLE 1 (Continued) 

 DELIVERABLE DUE DATE 

+ First draft RI/FS to be 
 determined by 
 EPA 

 Second draft RI/FS
 and subsequent draft

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

 to be 
 determined 
 by EPA 



inc. 
STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION I
 
JOHN F. KENNEDY FEDERAL BUILDING
 

ONE CONGRESS STREET
 
!'BOSTON. MASSACHUSETTS 02203-2211 

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, surface water run
 

*-•
 
FU cycled/Re cycUble 
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- 2 ­

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,
 

Indira G. Balkissoon, RPM
 
ME and VT Super fund Section
 

cc:	 Mary Jane O'Donnell/EPA Section Chief
 
Andrew Raubvogel/EPA Assistant Regional Counsel
 
Stan Corneille/VTDEC
 
Bruce Mackie/McLaren/Hart
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
REGION I 

~ J.F.K. FEDERAL BUILDING, Boston, MA 02203 ,­ . 
' f 1 

MEMORANDUM
 

DATE: May 9, 1994
 

SUBJ: Benninqton Landfill Superfund Site - Approval Memorandum to
 
Perform an Engineering Evaluation/Cost Analysis for a Non-Time
 
Critical Removal Action
 

FROM: Indira Balkissoon, Remedial Project Managerr >J[~ '̂"̂  '/
 
Andrew Raubvogel, Assistant Regional Counsel
 

TO: John P. DeViliars
 
Regional Administrator
 

THRU: Frank Ciavattieri, Acting Director
 
Waste Management Division


 ̂ •»
\
 
/Jv_Edward Conley, Director"̂ -/ v£,
 
N Environmental Services -OiVisTon
 

* /iff ' '
 Pam Hill !' V\
 
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 alternatives 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 regarding SACM actions. -^
 

This memorandum is not a final Agency decision regarding the
 
selection of response actions at Bennington. The Superfund
 
decision making process for this Site will proceed as follows:
 

Operable Unit # 1 (Source Control):
 
^ ^
 

-- RDT concurs that Site conditions warrant a ncn-cime critical
 
removal action (NTCRA).
 

-- Initiate an EE/CA to evaluate NTCRA options.
 
-- Finalize SE/CA Report and conduce 3: day comment period.
 
-- Select the NTCRA in an Action Merr.orar.duT..
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Operable Unit 3 2 (Management of Migration) :
 

— 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 tlte lagoon area 
ceased. The area was filled in with 30 feet 
of municipal refuse. 

1976 A buried drainage system (upderdrain) was 
installed to divert surface'<4/ater and shallow 
groundwater away from the landfill. The 
lagoon was buried below 3Q feet of landfill 
waste. 

1989 EPA listed the Site on the National 
Priorities List. 

1990 The landfill was closed uncie'r the State of 
Vermont's Solid Waste Program. 

1991 The PRP Group began conducting the RI/FS 
under EPA oversight. 

1994 EPA approved the Initial Site • 
Characterization Report of the .Remedial 
Investigation. 



II. Nature and Extent of Contamination
 

The source area for the contamination migrating fron the Site is
 
contained within the 15 acre landfill. Although Site historical
 
information indicates that the "lagoon" is a potential hoc 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 1st Phase of the Remedial Investigation, the Phase 1A
 
Investigations, groundwater, surface water, soil, 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. Cone. Federal MCL
 

vinyl chloride 77 2 
trichloroethene 53 5 
tetrachloroethene 66 5 
methylene chloride 180 5 
1,1 DCE 9 f. 7 
1,1 DCA 1800 
benzene 25 5 
arsenic 17 50 
PCBs 6 0.5 

-1* 
All data is expressed in parts per billion (ppb).
 

Sediments
 

Drainage Pond Area:
 

PCBs detected in sediments of the drainage pond
 
area at a maximum concentration'*crf 100,000 ppb.
 

Underdrain Portion of the Drainage Pond Area:
 

PCBs detected in sediinenrs ar the discharge point
 
of the underdrain at a -axir.ur. concentration of
 
14,000,000 ppb.
 



Culvert Southeast of the Landfill:
 

PCBs detected in sediments at the culvert
 
southeast of the landfill at a maximum
 
concentration of 1,940 ppb.
 

III. Basis for EE/CR 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.
 

,»»
 
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. 'Trie draft findings
 
indicate that the estimated cancer risk posed by contamination at
 
the Site is 3x10-3, based upon a reasonable maximum exposure to
 
ingestion of shallow groundwater by a future residential user.
 
The risk is primarily due to the presence cf vinyl chloride,
 
PCBs, arsenic and beryllium. The risk data further indicates
 
that the release of hazardous substances to sediments in the
 
underdrain area adjacent to the landfill 'v:hich is. 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). 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.
 

This removal action is designated as non-tine cftitical
 
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 300.4l5(b)(4) of the NCP requires that ̂ an engineering
 
evaluation/cost analysis (EE/CA) be performed in^ 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 following removal
 
action objectives:
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Landfill Area;
 

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, 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 sedimfents in the
 
drainage pond and culvert area to the groundwater;
 

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

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

Pursuant to EPA guidance on EE/CAs, alternatives will be
 
evaluated based upon effectiveness, i mpl ernen tab. ility, cost, and
 
compliance with ARARs. Further, alternatives "wh'ich exceed $2
 
million will be evaluated to determine their consistency with
 
future remedial actions to be taken at the Site.
 

In developing the range of alternatives to be evaluated in the
 
EE/CA, EPA will consider section 300.415(d) of the NCP as well as
 
relevant guidances (including the Presumptive Remedy Guidance).
 
Section 300.415(d) of the NCP identifies various removal actions
 
which may be appropriate in given situations, including:
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(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, treatment, 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 conduct'ea 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 or,£e,r provides for
 
the reimbursement of EPA's oversight costs.
 

Finally, the State supports a SACM early action at the Site.
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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.
 

Date ohn DeViliars ^
 
Regional Administrator
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ATTACHMENT 3
 

TABLE 3-23. SUMMARY OF CARCINOGENIC RISK ESTIMATED FOR THE 
BENNINGTON SITE 

Present/ Total Risk 
Scenario Receptor Future Average Maximum 

GROUND WATER - OVERBURDEN 

Ingesuon Adjacent Resident F it 3E-3­

GROUND WATER - BEDROCK 

Ingesuon Adjacent Resident F il IE-5 

SURFACE SOILS AND EXPOSED SEDIMENTS 

Ingesuon Youth Trespasser P SE-7 4E-6 
Dermal Contact Youth Trespasser P 8E-7 IE-5 

Total 1E-6 IE-5 

Ingesuon Adjacent Resident F IE-5 lE-t 
Dermal Contact Adjacent Resident F IE-5 IE-* 

Total 2E-5 2E-4* 

BROOK AND POND SUBMERGED SEDIMENTS 

Ingesuon Youth Trespasser P 4E-7 1E-6 
Dermal Contact Youth Trespasser P NC. NC. 

Total 4E-7 1E-6 

Ingesuon Adjacent Resident F 4E-6 IE-5 
Dermal Contact Adjacent Resident F '"NC, NC. 

Total 4E-6 IE-5 

UNDERDRAEN EXPOSED SEDIMENTS 

Ingesuon Youth Trespasser P IE-3" 
Dermal Contact Youth Trespasser P IE-3" IE-3" 

Total 2E-3­ 2E-3­

Ingesuon Adjacent Resident F 1E-2­ IE-2" 
Dermal Contact Adjacent Resident F 5E-3­ 5E-3­

Total 3E-2­ 2E-2 

DRALNAGE POND EXPOSED SEDIMENTS "' 

Ingcsuon Youth Trespasser ? » 7E-6 8E-6 
Dermal Contact Youth Trespjisser 

Total TifJ 
9E-6 
2E-5 

L94-I55.KI 3-68 
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bcenano 

Ingcsuon 
Dermal Contact 

POND AND BROOK SURFACE

Ingcsuon 
Dermal Contact 

Ingesuon 
Dermal Contact 

AMBIENT AIR 

Jaiion

tion

•Exceeds 10* risk 

ATTACHMENT ? ' CONTINUE 

TABLE 3-23. (CONTINUED) 

Present/ Total Risk 
Receptor Future \verace Maximum 

Adjacent Resident 
Adjacent Resident 

F 
F 

Total 

7E-5 
3E-5 
lE-i 

8E-5 
4E-S 
1E-4 

 WATER 

Youth Trespasser 
Youth Trespasser 

? 
P 

NCs 
IE-7 

NCs 
4E-7 

Total 1E-7 4E-7 

Adjacent Resident 
Adjacent Resident 

F 
F 

NCs 
5E-7 

NCs 
2E-6 

Total 5E-7 2E-6 

 Transfer Station P 3E-7 8E-7 
Employee 

 Adjacent Resident F 2E-6 6E-6 

NC, - Not calcuiated, EPA guidance calls for assessment of dermal exposure of cadmium. PCBs. and dioxins only.
 
NC, - Not calculated because brook and ponds are too shallow for swimming, thus precluding incidental ingesuon
 

» - Averages not calculated due to limited number of data points.
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J 

TABLE 3-24. SUMMARY OF NONCARCINOGEN1C HAZARD INDICES (His) 
ESTIMATED FOR THE BENNTNGTON SITE 

Present/ Chronic HI 
Scenario Receptor Future Average Maximum 

GROUND WATER ­ OVERBURDEN 

[ngesuon Adjacent Resident F 6Et-l" 

GROUND WATER ­ BEDROCK 

Ingesuon Adjacent Resident F SB*­

SURFACE SOILS AND EXPOSED SEDIMENTS 

[ngesuon 
Dermal Contact 

Youth Trespasser
Youth Trespasser

 P 
P 

Total 

1E-02 
1E-2 
5E-2 

7E-02 
IE-1 
3E-1 

Ingesuon 
Dermal Contact 

Adjacent Child Resident
Adjacent Child Resident

 F 
F 

Total 

2E-1 
7E-2 
1E-0 

9E-1 
SE-+0* 

ngesuon Adjacent Adult Resident F 3E-02 2E-1 
Dermal Contact Adjacent Adult Resident F 

Total 
4E-2 
IE-1 

5E-I 
1E-0 

POND AND BROOK SUBMERGED SEDIMENTS 

Ingesuon 
Dermal Contact 

Youth Trespasser
Youth Trespasser

 P 
P 

Total 

•9E-3 
NC. 
SE-2 

3E-2 
NC, 
ZE-1 

Ingesuon Adjacent Child Resident F 
Dermal Contact Adjacent Child Resident F t£ NC. 

Total IE-1 -lE-I 

Ingesuon 
Dermal Contact 

Adjacent Adult Resident
Adjacent Adult Resident

 F 
F 

6E-3 
NC. 

2E-2 
NC. 

Total 6E-3 

LAiNDFILL UNDERDRAW SEDIMENTS 

Ingesuon Youth Trespasser ? lE-t-1' lE-t-1" 
Dermal Contact Youth Trespasser ? 2E+I" 

Total 3E+1" 
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ATTACHMENT 4 (CONTINUED)
 

TABLE 3-24. (CONTINUED)
 

Present/ 
 Future 

F 
F 

Total 

F 
F 

Total 

P 
P 

Total 

F 
F 

Total 

F 
F 

Total 

P 
P 

Total 

F 
F 

Total 

F 
F 

Total 

Chronic HI 
Avenue

2E+2­
5E+I­
3Ef2­

lEfl­
lEt-1* 
2E+1­

9E-2 
IE-1 
2E-1 

lE-hO 
3E-1 
1E+0 

7E-2 
9E-2 
2E-1 

NC. 
2E-2 f. 
2E-2* 

NC, 
6E-2 
6E-2?^ 

NC. 
2E-2 
2E-2 

 Maximum 

2Ef2­
SEfl* 
3Ef2­

IE-i-1­
lEt-l* 
2E-»-r 

IE-1 
IE-1 
2E-1 

lE-^O 
4E-t 

lE-tO 

8E-2 
IE-1 
2E-I 

NC, 
8E-2 
8E-2 

NC. 
3E-1 
3E-1 

NC. 
7E-2 
7E-2 

Scenario 

Ingesuon 
Dermal Contact 

Ingesuon 
Dermal Contact 

DRAINAGE POND SEDIMENTS 

Ingesuon 
Dermal Contact 

Ingesuon 
Dermal Contact 

lr 'ion 
'. Contaa 

V „
\ 

POND AND BROOK SURFACE WATER
 

Receptor

Adjacent Child Resident 
Adjacent Child Resident 

Adjacent Adult Resident 
Adjacent Adult Resident 

Youth Trespasser 
Youth Trespasser 

Adjacent Child Resident 
Adjacent Child Resident 

Adjacent Adult Resident 
Adjacent Adult Resident 

Ingesuon 
Dermal Contaa 

tngesuon 
Dermal Contact 

Ingesuon 
Dermal Contact 

Youdi Trespasser 
Youth Trespasser 

Adjacent Child Resident 
Adjacent Child Resident 

Adjacent Adult Resident 
Adjacent Adult Resident 

s^*s-^ a «• "f
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ATTACHMENT A ' con t inued) 

TABLE 3-24. (CONTINUED) 

Present/ Chronic HI 
Scenario Receptor Future Average Maximum 

AMBIENT AIR 

Inhalation	 Transfer Station P 1E-4 1E^ 
Employee 

Inhalation	 Adjacent Resident F 8E-4 6E-4 

*H3 and/or HQ exceeds one (1) 
NC, - Not calculated due to lack of available toxicity values 
NC, - Not calculated because brook and ponds are to shallow for swimming, thus precluding incidental ingestion. 
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APPENDIX B
 



Hydrologic Evaluation of Landfill Performance (HELP) Calculations 



EE/CA
 
BENNINGTON, VERMONT
 

FAIR GRASS
 

LAYER 1
 

VERTICAL PERCOLATION LAYER
 
THICKNESS 6.00 INCHES
 
POROSITY 0.4730 VOL/VOL
 
FIELD CAPACITY 0.2217 VOL/VOL
 
WILTING POINT 0.1043 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.2217 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.001560000004 CM/SEC
 

LAYER 2
 

VERTICAL PERCOLATION LAYER
 
THICKNESS 18.00 INCHES
 
POROSITY 0.4710 VOL/VOL
 
FIELD CAPACITY 0.3418 VOL/VOL
 
WILTING POINT 0.2099 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.3418 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.000042000000 CM/SEC
 

LAYER 

LATERAL DRAINAGE LAYER 
THICKNESS 12.00 INCHES 
POROSITY ** 0.4370 VOL/VOL 
FIELD CAPACITY 0.0624 VOL/VOL 



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
 

LAYER 4
 

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
 
THICKNESS 0.20 INCHES
 
POROSITY 0.4000 VOL/VOL
 
FIELD CAPACITY 0.3560 VOL/VOL
 
WILTING POINT 0.2899 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.4000 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.000000000000 CM/SEC
 
LINER LEAKAGE FRACTION 0.00000000
 

GENERAL SIMULATION DATA
 

SCS RUNOFF CURVE NUMBER 74.26
 
TOTAL AREA OF COVER 43560. SQ FT
 
,EVAPORATIVE ZONE DEPTH 20.00 INCHES
 
UPPER LIMIT VEG. STORAGE 9.4320 INCHES
 
INITIAL VEG. STORAGE 6.5291 INCHES
 
INITIAL SNOW WATER CONTENT 1.5805 INCHES
 
INITIAL TOTAL WATER STORAGE IN
 
SOIL AND WASTE LAYERS 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
 
r
 

7AN/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
 



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78
 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
 

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
 

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
 

. 0. 0.
 STD. DEVIATIONS 0,0000 0.0000 ,0000 0.0000 ,0000 0.0000
 
0. ,0000 0.0000 0. ,0000 0.0000 0*. ,0000 0.0000
 

************************* ****** ** ****** •*** ******* ** ****** **4 ****** •** *******
 

IT*****	 ******** ******************
 
****************!
 

-AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78
 

( INCHES) (CU. FT.) PERCENT
 



PRECIPITATION 41.54 ( 5.308) 150790. 100.00 

RUNOFF 6.743 ( 3.477) 24478. 16.23 

^ POTRANSPIRATION 31.240 ( 2.180) 113403. 75.21 

LATERAL DRAINAGE FROM 
LAYER 3 

4.0073 ( 0.2415) 14547. 9.65 

PERCOLATION FROM LAYER 4 0.0000 ( 0.0000) 0. 0.00 

CHANGE IN WATER STORAGE -0.451 ( 2.103) -1637. -1.09 

PEAK DAILY VALUES FOR YEARS


PRECIPITATION
 

RUNOFF
 

LATERAL DRAINAGE FROM LAYER 3
 

PERCOLATION FROM LAYER 4
 

HEAD ON LAYER 4
 

SNOW WATER
 

MAXIMUM VEG. SOIL WATER (VOL/VOL)
 

MINIMUM VEG. SOIL WATER (VOL/VOL)
 

 74 THROUGH


(INCHES)
 

2.45
 

2.264
 

0.0167
 

0.0000
 

36.7
 

5.45
 

0.4716
 

0.1781
 

 78
 

(CU. FT.)
 

8893.5
 

8218.2
 

60.7
 

0.0
 

19797.8
 

FINAL WATER STORAGE AT END OF YEAR 78
 
m  ^ ^̂ ^ B»^^v^^

LAYER
^ iff.^^••^ ̂ »̂̂ «v̂ »̂ »^̂ •̂•»^^«. ^^m ^m,••^ *M

 (INCHES) (VOL/VOL) 
^•••»^ *»« 

1 1.66 0.2775 

2 6.22 0.3454 

3

4

 4.64

 0.08

 0.3866 
«-* 

 0.4000 



SNOW WATER 0.46
 



EE/CA
 
BENNINGTON, VEEMONT
 

FAIR GRASS
 

LAYER 1
 

VERTICAL PERCOLATION LAYER
 
THICKNESS 6.00 INCHES
 
POROSITY 0.4730 VOL/VOL
 
FIELD CAPACITY 0.2217 VOL/VOL
 
WILTING POINT 0.1043 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.2217 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.001560000004 CM/SEC
 

LAYER 2
 

VERTICAL PERCOLATION LAYER
 
THICKNESS 18.00 INCHES
 
POROSITY 0.4710 VOL/VOL
 
FIELD CAPACITY 0.3418 VOL/VOL
 
WILTING POINT 0.2099 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.3418 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.000042000000 CM/SEC
 

LAYER 

LATERAL DRAINAGE LAYER 
THICKNESS 12.00 INCHES 
POROSITY "0.4370 VOL/VOL 
FIELD CAPACITY 0.0624 VOL/VOL 



WILTING POINT
 
INITIAL SOIL WATER CONTENT
 
SATURATED HYDRAULIC CONDUCTIVITY
 
SLOPE
 
1RAINAGE LENGTH
 

0.0245 VOL/VOL
 
0.0624 VOL/VOL
 
0.009999999776 CM/SEC
 
5.00 PERCENT
 

200.0 FEET
 

LAYER 4
 

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
 
THICKNESS 24.00 INCHES
 
POROSITY 0.4000 VOL/VOL
 
FIELD CAPACITY 0.3560 VOL/VOL
 
WILTING POINT 0.2899 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.4000 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.000000000001 CM/SEC
 
LINER LEAKAGE FRACTION 0.00000000
 

GENERAL SIMULATION DATA
 

SCS RUNOFF CURVE NUMBER 74.26
 
TOTAL AREA OF COVER 43560. SQ FT
 
EVAPORATIVE ZONE DEPTH 20.00 INCHES
 
UPPER LIMIT VEG. STORAGE 9.4320 INCHES
 
INITIAL VEG. STORAGE 6.4829 INCHES
 
INITIAL SNOW WATER CONTENT 1.5805 INCHES
 
INITIAL TOTAL WATER STORAGE IN
 
SOIL AND WASTE LAYERS 17.8314 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
 

TAN/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
 



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78
 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
 

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
 

LATERAL 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 0.0000
 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
 

*********************** ******** ** ****** :********< r* ******* ** ****** *********
 

-*********************************************************************
 

-AVERAGE 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 

LATERAL 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 

PEAK DAILY VALUES FOR YEARS 

(INCHES) (CU. FT.) 

PRECIPITATION 2.45 8893.5 

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
 

FINAL WATER STORAGE AT END OF YEAR 78
 
»^«»«»^V*W^^̂ ^̂ «Bi•*^^•!»•»̂ «̂»̂ »̂ »̂ »̂ V̂ B̂̂  ̂*«k MV •»^ ^m ̂ V^^ ̂ ̂ ̂  ̂ •
 

LAYER (INCHES) (VOL/VOL) 

1 1.66 0.2775 

2 6.10 0.3388 

3 0.76 0.0633 
«-» 

4 9.60 0.4000 



SNOW WATER 0.46
 



EE/CA
 
BENNINGTON, VERMONT
 

FAIR GRASS
 

LAYER 1
 

VERTICAL PERCOLATION LAYER
 
THICKNESS 6.00 INCHES
 
POROSITY 0.4730 VOL/VOL
 
FIELD CAPACITY 0.2217 VOL/VOL
 
WILTING POINT 0.1043 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.2217 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.001560000004 CM/SEC
 

LAYER 2
 

VERTICAL PERCOLATION LAYER
 
THICKNESS 18.00 INCHES
 
POROSITY 0.4710 VOL/VOL
 
FIELD CAPACITY 0.3418 VOL/VOL
 
WILTING POINT 0.2099 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.3418 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.000042000000 CM/SEC
 

LAYER 3 

LATERAL DRAINAGE LAYER 
THICKNESS 12.00 INCHES 
POROSITY S).4370 VOL/VOL 
FIELD CAPACITY 0.0624 VOL/VOL 



WILTING POINT 0.0245 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0624 VOL/VOL 
SATURATED HYDRAULIC CONDUCTIVITY 0.001000000047 CM/SEC 
"LOPE 25.00 PERCENT 
JRAINAGE LENGTH 200.0 FEET 

LAYER 4
 

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
 
THICKNESS 0.20 INCHES
 
POROSITY 0.4000 VOL/VOL
 
FIELD CAPACITY 0.3560 VOL/VOL
 
WILTING POINT 0.2899 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.4000 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.000000000000 CM/SEC
 
LINER LEAKAGE FRACTION 0.00000000
 

GENERAL SIMULATION DATA
 

SCS RUNOFF CURVE NUMBER 74.26
 
TOTAL AREA OF COVER 43560. SQ FT
 
EVAPORATIVE ZONE DEPTH 20.00 INCHES
 
UPPER LIMIT VEG. STORAGE 9.4320 INCHES
 
INITIAL VEG. STORAGE 6.4829 INCHES
 
INITIAL SNOW WATER CONTENT 1.5805 INCHES
 
INITIAL TOTAL WATER STORAGE IN
 
SOIL AND WASTE LAYERS 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
 



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78
 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
 

PRECIPITATION
 

TOTALS 3.10
 
4.15
 

STD. DEVIATIONS 2.22
 
1.88
 

RUNOFF
 

TOTALS 0.000
 
0. 001
 

STD. DEVIATIONS 0. 000
 
0. 002
 

EVAPOTRANSPIRATION
 

TOTALS 0.382
 
4. 069
 

STD. DEVIATIONS 0. 051
 
1. 566
 

LATERAL DRAINAGE FROM LAYER
 

TOTALS 1.2778
 
0. 5838
 

STD. DEVIATIONS 0. 4854
 
0. 1218
 

PERCOLATION FROM LAYER 4
 

TOTALS 0 .0000
 
0. ,0000
 

STD. DEVIATIONS 0. 0000
 
0. 0000
 

************************* t*****
 

********************** ******
 

AVERAGE ANNUAL TOTALS & (STD.
 

——


2.36 3.46 2, .74
 
4.25 4.22 3. .99
 

0.98 1.48 0, .82
 
1.21 1.97 1, .85
 

0. 006 0. 108 0.008
 
0. 000 0. 014 0.115
 

0. 012 0. 219 0.019
 
0. 000 0. 031 0.237
 

0. 746 2. 287 2.968
 
4. 624 3. 068 1.931
 

0. 226 0. 303 0.480
 
0. 868 0. 581 0.434
 

3
 

1. 2396 2. 0739 2.0812
 
0. 3538 0. 2103 0.3588
 

0. 4337 0. 3124 0.4977
 
0. 0700 0. 0392 0.2770
 

0. 0000 0. 0000 0.0000
 
0. 0000 0. 0000 0.0000
 

0.0000 0. 0000 0.0000
 
0.0000 0. 0000 0.0000
 

******** *** r*****i k* ******
 

***t***** r*** r*****i fc*******
 

DEVIATIONS) FOR YEARS
 

———— -Y;-­
( INCHES) (CU.
 

3.11 3.99
 
2.79 3.38
 

1.15 1.00
 
1.63 0.02
 

0. 000 0. 008
 
0. 000 0. 000
 

0. 000 0. 018
 
0. 000 0. 000
 

3. 399 4. 108
 
1. 213 0. 668
 

1. 284 0. 946
 
0. 200 0. 108
 

1. 5085 0. 9119
 
0. 7472 1. 0473
 

0. 3616 0. 2035
 
0. 5825 0. 7706
 

0. 0000 0. 0000
 
0. 0000 0. 0000
 

0. 0000 0. 0000
 
0. 0000 0. 0000
 

**4 r***** •*** r******
 

**4 t***** :*** r******
 

.74 THROUGH 78
 

FT.) PERCENT
 



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 

(INCHES) (CU. FT.) 

PRECIPITATION 2.45 8893.5 

RUNOFF 0.469 1702.9 

LATERAL DRAINAGE FROM LAYER 3 0.1045 379.2 

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
 

FINAL WATER STORAGE AT END OF YEAR 78
 
»«•»** ̂  •»«»•»•»^ «•• ̂  ̂ M»«V^V^» •• •• mm ̂  WB«»^^»«» •»•»••^ •> •» ̂ *» ̂ *b^ «H •,^ ^m 

LAYER (INCHES) (VOL/VOL) 

1 1.66 - 0.2775 

2 6.10 0.3388 

3 0.82 .0.0686 

4 0.08 0.4000 



SNOW WATER 0 .46
 



EE/CA
 
BENNINGTON, VERMONT
 

FAIR GRASS
 

LAYER 1
 

VERTICAL PERCOLATION LAYER
 
THICKNESS 6.00 INCHES
 
POROSITY 0.4730 VOL/VOL
 
FIELD CAPACITY 0.2217 VOL/VOL
 
WILTING POINT 0.1043 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.2217 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.001560000004 CM/SEC
 

LAYER 2
 

VERTICAL PERCOLATION LAYER
 
THICKNESS 18.00 INCHES
 
POROSITY 0.4710 VOL/VOL
 
FIELD CAPACITY 0.3418 VOL/VOL
 
WILTING POINT 0.2099 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.3418 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.000042000000 CM/SEC
 

LAYER 3 

LATERAL DRAINAGE LAYER 
THICKNESS 12.00 INCHES 
POROSITY *O.4370 VOL/VOL 
FIELD CAPACITY 0.0624 VOL/VOL 



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
 

LAYER 4
 

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
 
THICKNESS 0.20 INCHES
 
POROSITY 0.4000 VOL/VOL
 
FIELD CAPACITY 0.3560 VOL/VOL
 
WILTING POINT 0.2899 VOL/VOL
 
INITIAL SOIL WATER CONTENT 0.4000 VOL/VOL
 
SATURATED HYDRAULIC CONDUCTIVITY 0.000000000000 CM/SEC
 
LINER LEAKAGE FRACTION 0.00000000
 

GENERAL SIMULATION DATA
 

SCS RUNOFF CURVE NUMBER 74.26
 
TOTAL AREA OF COVER 43560. SQ FT
 
EVAPORATIVE ZONE DEPTH 20.00 INCHES
 
UPPER LIMIT VEG. STORAGE 9.4320 INCHES
 
INITIAL VEG. STORAGE 6.4829 INCHES
 
INITIAL SNOW WATER CONTENT 1.5805 INCHES
 
INITIAL TOTAL WATER STORAGE IN
 
SOIL AND WASTE LAYERS 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 

PEAK DAILY VALUES FOR YEARS


PRECIPITATION
 

RUNOFF
 

LATERAL DRAINAGE FROM LAYER 3
 

PERCOLATION FROM LAYER 4
 

HEAD ON LAYER 4
 

SNOW WATER
 

MAXIMUM VEG. SOIL WATER (VOL/VOL)
 

MINIMUM VEG. SOIL WATER (VOL/VOL)
 

 74 THROUGH


(INCHES)
 

2.45
 

0.468
 

0.2531
 

0.0000
 

7.6
 

5.45
 

0.4523
 

0.1779
 

 78
 

(CU. FT.)
 

8893.5
 

1700.1
 

918.7
 

0.0
 

19766.1
 

FINAL WATER STORAGE AT END OF YEAR 78
 
» ̂  d» ̂ »^ ̂ v ̂  •«^ *v ̂  ̂  ̂ «* ̂ ^•»^BMB«»«M»^M^»^»^^ *v ̂ ^^— •» —• ̂ •— •» >» •"• ^mmmr 9 

LAYER (INCHES) (VOL/VOL) 

1 1.66 . 0 .2775 

2 6.10 0.3388 

3 0.75 0.0627 ' 
«T 

4 0.08 0.4000 



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78
 

JAN/JUL FEB/AUG MAR/ SEP APR/OCT MAY/NOV JUN/DEC
 

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, .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 0.0000 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
 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 74 THROUGH 78
 

(INCHES) *" (CU. FT.) PERCENT
 



SNOW WATER 0.46
 



Infinite Slope Stability Calculations 
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THHVIHA­ TECH 
PUNBOND Hoecrtst Celanesa Corporation 

SQIL/GEOSYMTHgriC
 

Test Procedure; The coefficient of friction between « geoaynthetic and coil
 
(sea table 1) or between any "«"*yfiw-lffn of geosyn the tics selected by the user
 
Is determined by placing the geosynthetic and on* or sore contact; surface*
 
victiln a 12* z 12* direct shear box. A constant, nocaaJL ccwpreaeiv« vtzaaa la
 
applied to cha speeiaaa and a caxxŝ nrlal (shaar) fore* t* appliad to die appaza*
 
cu« so chat on* ••otloa of tha box »ov«> in relation to ch» other -sactlon. The
 
shear fore* is recorded aa a function of the deflection of the moving section of
 
cha shear box. The teat is performed for a «•<«•<••«• of three different, noraal
 
stzessei selected by the user (100, 200, and 250 psf vere used here) to modal
 
AOproDdate field conditions. The peek <or reaidual) sheer stressea recorded
 
are plotted against the applied, nomal coapressive ctraaaes used for testing.
 
T̂ .a cast iaca generally fonts a straight line vhoae slope is the coefficient of
 
friccion. ̂ , b*cva«a ch» cvo aaceriala whare che •hearing occurred. The y­
.r.cercapc of che plot is the adhesion, a. The equivalent friction angle, i. is
 
calculaceo as: J - can (/i).
 

Relaced Test: Interlock Friction by Pullouc is « related teat used primarily
 
vith gtogrids. Generally, for geocextiles, the direct shear teat provides more
 
conservative (lover) results. trh*«i che pullout teat.
 

Icchnol.ogy 

Ottova Stno/THEVISAeUlU.
 
0.51 27 68 Ottova Saad/Trevira 1155
 0.63 34 Glatial TLll/Travlri. 1114 21
 
0.76 37 Glatlal Tlll/Trevira 1155 32
 
0.75 37 10 Gulf Coast Clay/Trtvira 1114
 0.96 43 Gulf Coast Clay/Trevira 1155 62
 
1.26 52 45 KDPE Caonef/Trevira 1114
 0.46 25 29 HOPE Geonet*/Trevirs 1114
 
0.32 IS 39 UDPC CeoeaabTsaa/Trevlra 1155
 0.17 10 0Eobossed HDFB Ceoaesjbrsne/Trevira 1155
 0.72 36 TOTIBA* 1155/Travlra 1155** 18
 
0.33 18 Typar 3401/Typar 3401** 13
 
0.19 11 44 Mlrafi 600X/Kiraf1 600X**
 0.29 16 60 
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of- 17. 

Oesiqnmq witn GeomemoraiMs Chao. S -' 

SOIL.TO-GEOMEMBRANE. (bl GEOMEMBRANE-TOGEOTEXTJIE. AND 
let SOIL-TO-GEOTEXTIIE COMBINATIONS' 

la) SoiM<Mi«om«moran« tneeon anqiM 

Soil 

--KH - in »• vn 
EFDM 24* (0.771 2CT (O.M) 2r (0.91) PVC 

rr (04t) IT (046) 
2T (041) 2r (0.77) CSFE 23* (041) (0.7Z1 2T (047) HOPE ir (OJ6) ir 

b) GM>m«mor»n»404MawRit« tnenon •not* 

PVC 

EPDM OPE rare 
IT 
IDT 
ir 

ir 
tr 
:i» 
r 
ir 

r 
ir 
6« 
icr 

tm«fricnon 

Soil 

Coaomesaaa Oam una 
c^w"-*- (*- KH (*• 2D (•• W) 

fO.921 IT (0.96> 

2£. fOI4> 

2«» fQ.771 2T (0471 

After M*raB.et«i. |X) 

i £ - <ua «V(ua •) 

on traooni gnrtna the lowest fricnan ro LIUJIUOJU. Pat e of. 
Table 5J ghres me soiiHo^eoieznk fricnon vtntes out tie n for stope neam of 
lines slopes wnh geoexniei unaer or over me tiner. 

The friaionai bdwnor of gf-onuuimrm otxcea on ciav sous is of 
in the camposne linen of wuxe Cun«a sre rortne 

i
il
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Textured 
Gundiine- HOT 
Maximizes Slope 
Stability 
Gunoie uninq Systems nas aeveiooea
 
a metnoa tor aaotng a rougn texture to
 
•.ne sunace ot our ouraote Hign Density
 
Polyetnvtene iHDPB Hners. The result
 
s a man performance product catted
 
Gunoune nOT when increases siooe
 
siaomtv in engineered landtiUs ana
 
omer iming applications.
 

Gunonne riDTs special texturea sur­
'ace oramaocatiy tmoroves siooe staori­
tv oy increasing tncnon petween me 
svmnetic uner and sons, geotextues. 
-.no otner geosvntneties. Cover sons 
irs neia on tne uner wnn me qreativ 
-creaseo mctton. ana satetv-consaous 
engineers can imorove tactors 01 satetv 
:n siooes ot varying steepness. Table 1 
>sis tne imorovements m tncnon angie 
'or Gunoiine nOT. aeterminea oy atrect 
snear oox testing. 

SLIDING SURFACE 

Gunaime/H.R. Clay 

Gunottne/Ottawa Sana 

Gunaune/Geotextite (Nonwoveni 

The movaave friction surtace ot 
GufKjttne HOT is manulactured simul­
taneously wnn extrusion ot the soud 
darner oornon ot the wier as oooosea 
:o oemg aoaea after extrusion, it's a 
rougn sunace. tuitv integratea wnn me 
sneet aurtng tne moiten onase ot man­
utacture. As • result it has excellent 
aorasion resistance ana remains 
intact regaraiess ot chemtcais con­
tacting tne sneet surtace. 

FRICTION ANGLE (DEGREES) 
POLYETHYLENE TEXTURED 

16 24 
17 26 
11 29 

• -iote- Friction anotss tor tne oroouos nsteo are tvoicai orwv ana may vary wnn «cai sou con­
i.-jons Accoronqty. enomeers must test tncnon anqiM KX me oroouct usmo sue soecmc 
EOII ccmoosmon tor an oesions incorooraung ine oroouct. 

Gundiine HOT Retains The important 
Advantages Of Gundiine® HD. 
Manutaourea in 22J foot wtae seam* 
'ess roiis ana in tnicxnesses ranging 
from 40-100 mits ot bamer wail. 
Gunoime HOT features tne same impor­
tant Qualities tnat nave made Gunoiine 
HO the wona's teaamg lining system, 
"ensue strengtn oetore yielding, biaxial 
elongation, tear resistance, ouncture 
•eststance. uitravtoiet hght resistance. 
cnemicai resistance, dimensional 
staouttv. neat resistance, and stress 
cracK resistance are ail excellent. So is 
resistance to microorganisms ana 
roaem oamage. 

AS wnn Gunoitne HD. Gunaie manu­

'actures Gundiine HOT witn onrv tne too 
performing pipe grace HOPE resin. The 
suoenor nigh grade resin creates an 
ideal structure to tne tinisnea sneet. 

u 

Textured 
Gundiine- VLT 
Gunoune VLT comotnes tne exceptional 
elongation ana elastic properties ot 
Gunatine* VL (Very tow Density 
Potyetnytene uneri wnn a texturaa 
surtace to otter me outstanding tncnon 
cnaractensncs ana siooe statMfczmg 
ouatmea ot Gunoune* HOT! The 
comomaoon maxes tne toner ideal tor 
landtiil closures and other applications 
wnere ewnganon. tiextottity. and stooe 
statttrty are important. The excellent 
mute-axial etonganon ot Gunottne VLT 
accommodates artterermai settlement 
wrote the textureo surtace provides rang 
term siooe staodity. 

Gundiine HOT 
Provides Solutions 
To Difficult 
Applications. 

A recent orooiem at istio. New Yorx 
.ilustrates tne effectiveness ot Gunotme 
HOT. It Began wnen the atys municioai 
lanotill neareo capacity. The orootem 
was tnen comoounaed by tne ttat ot 
available lana tor expansion. But Gunoie 
provnea the solution. After considering 
all available oonons. it was aecned to 
exoana vemcaiiy—a orocess ouobea 
'oiggyoacKing.' A new cert would be 
created to sit atoo tne existing oosea 
and caooed lanofitt. However, it was 
critical to establish siooe stability for tne 
new. steeo siooes ot this 80-toot ntgn 
addition. So Gunaie manutactured ana 
.nstallea 1.2 minion sauare teet ot 
Gunoiine MOT ana successtuUv tn­
creasea the tncnon angte between me 
mer anq the sano over sixty percent.
 

Tooay. not onrv aoes isUp have 1.8
 
•nrtlion cuoic varos ot new refuse ois­
oosai caoacnv. out they aiso have oeace 
ot mma Knowing it's lined with the 
.naustrys most stable and durable tiner. 

L 
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ALTERNATIVE I COST ESTIMATE
 
ENGINEERING EVALUATION/COST ANALYSIS
 

BENNINGTON LANDFILL SUPERFUND SITE
 
BENNINGTON, VERMONT
 

Item Coat Technology Technology 
•JOLOGY/Component Quantity Unit Price VOn. Max. Min. Cost Max. Co«t 

1 fr~ COMPOSITE BARRIER CAP $2,250,621 $2,615,935 
1 Appurtenance Decommissioning/Extension 1 LS $10,000 LS $10,000 
2 Clearing and Grubbing 17 ac $3,500 ac $59,500 
3 Structural Fill Placement 30,000 cy $800 cy $240,000 
4 Vegetative Layer 13,750 cy $18 00 cy $247,500 
5 Protective Layer 40,300 cy $900 cy $364,500 
6 Geotextile 78,700 sy $125 sy $98 375 
7 Drainage Layer 27,000 cy $800 cy $216,000 
8 First Barrier Layer 78,700 sy $3 80 sy $299,060 
9 Second Barrier Layer 

1 9 I Second Barrier Layer 57,500 cy $1400 cy $805,000 
1 9 2 Second Barrier Layer ll,130cy $1400 cy $155,820 

61,710 sy $460 sy $283,866 
1 10 Bedding Layer 27,000 cy $8.00 cy $216,000 
1 11 Mucellaneoui 1 LS $60,000 LS $60,000 

2 0 EROSION AND SEDIMENT CONTROL $197,500 $197,500 
2 1 Channels 6,000 If $1500 If $90,000 
2 2 Baiini 2ea $20,000 ea $40,000 
2 3 Silt Bamen 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 1 LS $5,000 LS $5,000 

3 0 UPGRADIENT GROUNDWATER ISOLATION $771,100 $771 100 
3 1 West Slurry Wall 15,000 sf $10 sf $150,000 .. 
3 2 North Slurry Wall 1 1,250 sf $10 sf $112,500 
3 3 Grouting 2,250 sf $25 sf $56,250 
3 4 West Biopolymer Trench and Toe Drain 15,000 sf $15 if $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 $5,600 
3 7 North Drain Pipe 300 LS $10 LS $3,000 
3 8 Miscellaneous 1 LS $50,000 LS $50,000 

4-b-- LEACHATE COLLECTION AND TREATMENT Mln. Max. $211,000 $211,000 
4 1 Existing Collection System $21,000 $21,000 

4 1 1 Collection Sump 1 0 LS 1.0 LS $20,000 sf $20,000 $20,000 
4 1.2 Miscellaneous 1 0 LS 1.0 LS $1,000 LS $1,000 $1,000 

4 2 No Pre-treatment, Off-site Industrial Treatment Facility $190,000 $190000 
4 2 1 Storage Tanks 1 0 LS 1.0 LS $100,000 LS $100,000 $100,000 
422 Loading Facility 1 0 LS 1.0 LS $80,000 LS $80,000 $80,000 
4 2  3 Miscellaneous 1 0 LS 1.0 LS $10,000 LS $10,000 $10,000 

5 0 ACTIVE GAS MANAGEMENT $675,000 $675,000 
5 1 Active Gas Management System 1 LS $650,000 LS $650.000 
5 2 Miscellaneous 1 LS $25,000 LS $25.000 

6 0 EXCAVATION AND CONSOLIDATION $55,625 $55,625 
6 1 Delineation 1 LS $5,000 LS $5,000 
6 2 Dewalenng 1 LS $25,000 LS $25,000 
6 3 Excavation 1.500 cy $450 cy $6,750 
6 4 Hauling 1,500 cy $3.25 cy $4,875 
6 5 Placement and Compaction 1,500 cy $100 cy $1,500 
6 6 Verification 1 LS $5,000 LS $5,000 
6 7 Restoration 1 LS $2,500 LS $2.500 
6 8 Miscellaneous 1 LS $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 
7 2 Warning Signs 20 ea $40 ea $800 
7 3 Access Road 1 LS $10,000 LS $10,000 
7 4 Miscellaneous 1 LS $10.000 LS $10,000 

SUBTOTAL DIRECT CAPITAL COSTS $4421,646 $4.5M,*<0 

Page 1 



ALTERNATIVE I COST ESTIMATE
 
ENGINEERING EVALUATION/COST ANALYSIS
 

BENNINGTON LANDFILL SUPERFUND SITE
 
BENNINGTON, VERMONT
 

TECHNOLOGY/Componcnt Quantity Unit Price

igineenng and Design (5% of Direct Cost)
 
-^supervision and Administration (6* of Direct Con)
 

10.0 Construction Quality Aiiurmnce (5% of Direct Con) 
11.0 Slut-Up tod Shake-Down (10% of Technology) 
12.0 Legal Pee*. Licensing and Permit* (2% of Direct Cost) 
13.0 Insurance/Bonding (2% of Direct Cort) 
14.0 Bid Contingency (IS* of Direct Cost) 
IS.O Change Orden and Clainu (8% of Direct Con) 

SUBTOTAL INDIRECT CAPITAL COSTS 

16.0 Cap Maintenance Including Mowing and Cap Repair 
17.0 Eronon and Sedimentation Control Maintenance and Repair 
18.0 Barrier Performance Analytical Con*
 
19 0 Leachale Disposal Industrial Treatment Facility (one year only)
 
20.0 Gas Management System Operation and Maintenance 

SUBTOTAL PRSC COSTS 

Total present worth cost for a 30 year period using a 7% discount rate before taxes and after inflation equals 

Notes- ac ' = acre 

cy = cubic yards 
ea ' E each 
•f = • square foot
 

«y ' • square yards
 
i f - lineal foot
 
LS = Lump Sum
 

Item Co«t

 Mid. Max.


 Technology
 
 Min. Cort
 

$211,082
 
$253,299
 
$211,082
 
$21,100
 
$84,433
 
$84,433
 
$633,247
 
$337,732
 

$1,836,408
 

$15,000
 
$20,000
 
$50,000
 

$1,600,000
 
$50,000
 

$1,735,000
 

$9,333,274 

Technology 
Max. Cost 

$229,348 
$275,218 
$229,348 
$21,100 
$91,739 
$91,739 
$688.044 
$366.957 

$1,993.493 \t 
$15,000 
$20,000 
$50.000 

$3,900,000 
$50.000 

$4,035.000 

$12.155,673 I L 
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ALTERNATIVE I COST ESTIMATE 
ENGINEERING EVALUATION/COST ANALYSIS 

BENNWGTON LANDFILL SUPERFUND SITE 
BENN1NGTON, VERMONT 

Dtienptfcn
 
411 labor open ihop. IS 5 ac landfill surface area.
 

1 Past Experience (gas vents, piezometers and monitoring wells)
 
2 Assume entire surface area of landfill Past experience 
3 Vender Quote Placement t3 00/cy from Means Assume I 5 feet over surface area of landfill 
4 Assume topsail. Vender Quote Placement S2 00/cy from Means. Assume 0 Sft -f 10% (3% slope factor 10% material for compaction) 
5 Assume select native soil or sand. Vender Quote Placement $3/cy from Means Assume 1 5fl + 8% (3% slope factor 10% on materials for compaction) 
6 Vendor Quote Assume 6otJsy non-woven + 5% ( 3% slope factor + overlap -f waste) 
7 Vendor Quote Assume 1 x 10-3 cm/sec sand Placement S2 00/cy from Means Assume 1 Oft + 8% (3% slope factor 10% materialfor compaction) 
8 Vendor Quote Assume 40 mil HOPE + 5% (3% slope factor and overlap and waste) 

1 9 1 Assume clay with 1x10-7cm/sec perm. Vender Quote Placement t4/cy from Means Assume 2ft + 15% (3% slope factor 20% material for compaction) 
1 9 2 Clay on sideslope/GCL on Plateau or GCL and geognd on sideslope/GCL on plateau Use former 

Assume clay with 1x10-7 cm/sec perm. Vendor quote Placement S4/cy from Means Assume 2ft+15% (3% slope factor. 20% material for compaction) 
Sideslope area 3 acres Vendor quote 15 Sac • 3ac~12 Sac +2% (overlap + waste) 

1 1 0 Assume select native soil or sand. Vender Quote Placement $2.00/cy from Means Assume 1 Oft + 8% (3% slope factor. 10% material for compaction) 
1 11 Mob/Demob and Sue/Temp Facilities Facilities include temp /perm, utilities, pon-a-john, garbage dumpster, field office, etc 

20 
2 1 Assume channels, lined with grass, erosion control matting and nprap. Past Exp Assume 2 channels around landfill circumference at plateau and midslope 
2 2 Assumes. 2 basins Past Experience 
2 3 Vender Quote Assume 200 horizontal feel spacing 
2 4 Past Experience 
2 5 Past Experience 
2 6 Mob/Demob 

30 
3 1 Assume slurry wall 1000'long and 15'deep Past experience ^ 
3 2 Assume slurry wall 750' long and 15 deep Past experience. 
3 3 Assume bedrock grouting ISO' long and 15' deep Past experience 
34 Assume biopolymer trench 1000 long and 15'deep Past experience 
3 S Assume biopolymer trench 750' long and 15' deep Past experience 
3 6 Assume drainage pipe TOO' long Past experience Includes dewatenng costs from Means 
3 7 Assume drainage pipe 300'long Past experience Includes dewatenng costs from Means 
3 8 Mob/Demob 

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
 

50 
5 1 Past experience 
52 Mob/Demob 

60 
6 I Past experience 
6 2 Assume pumped to landfill, past experience 
6 3 Assume pond area only. 022-238-0200 + 15%(trt) + 5O%(wt) + 25%(level C) 
64 022 266-2020.1/2 mi round tnp. + 25%(level C) + 50%(rough grade)
 
6 5 G12-208-4O4O. 50' haul. + 25%(level C) assume tracked in
 
6 6 Past experience
 
6 7 Past experience
 
6 8 Mob/Demob
 

70 
7 1 Assumes six foot chain link galv w/3 strand barbed wire, double 12foot gate around perimeter of landfill Past experience 
7 2 Assume 200foot intervals Past experience 
7 3 Assume 1 access road 725sy geotexttle @ 12 10/sy and 2SOcy stone & t35 00/cy 
7 4 Mob/Demob 
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...Ti. • <  P I ..TT ESTIMATE 
ENGINEERING t/ALUA' ;ON/CX»ST ANALYSIS 

BENND4GTON LANDFILL SUPERFUND SITE 
BENN1NGTON, VERMONT 

DtiaiflioH 

~^~a OSWER Directive 9355.0-44 for projects over 12 million 
9.0 OSWEX Directive 9355.0-4A 

10.0 Past experience 
11.0 Past experience, EPAHOO/S-f 7/049 recommends 5% to 20% of technology direct cost; use 10% based on past experience. 
12.0 EPA/6OO/8-S7/049 recommends 1% to 5% 
13.0 Past experience 
14.0 OSWEX Directive 93S5.0-4A for projects over S2 million, (EPA/6OO/S-87/049 recommends 15% 10 25%) 
\i.O OSWEX Directive 9355.0-4'A for projects over S2 million 

16.0 Past experience 
17.0 Past experience 
1S.O Past experience 
19.0 Past experience 
20.0 Past Experience 
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ALTERNATIVE n COST ESTIMATE (FORMERLY ALTERNATIVE ffl)
 
ENGINEERING EVALUATION/COST ANALYSIS
 

BENNINGTON LANDFILL SUPERFUND SITE
 
BENNINGTON, VERMONT
 

NOLOCY/Componcat 

J«3LE BARRIER CAP 
. 1 Appurtenance Decommissioning/Extens ion 
.2 Clearing and Grubbing 
3 Structural Fill Placement 
4 VegeUtive L«yer 
.5 Protective Layer 
6 Geolexule 
7 Drainage Layer 
8 Barrier Layer 
9 Bedding Layer 

1.10 MiicelUneoui 
2.0 EROSION AND SEDIMENT CONTROL 

2.1 Channels 
2.2 Banni 
2.3 Silt Bamen 
2.4 WetUndi Mitigation 
2.5 Seeding and Mulching 
2.6 Miscellaneous 

3.0 UPGRADIENT GROUNDWATER ISOLATION 
3.1 We* Slurry Wall 
3.2 North Slurry Wall
 
3 3 Grouting
 
3.4 Wot Biopolymer Trench and Toe Drain 
3.5 North Biopolymer Trench and Toe Drain 
3 6 Wot Drain Pipe 
3.7 North Drain Pipe
 
3 8 MitceUancoui
 

4.0 LEACHATE COLLECTION AND TREATMENT Min.
4. 1 Existing Collection System 

4.1.1 Collection Sump 1.0 LS
4.1.2 Miscellaneous 1 0 LS

4.2 No Pre-treatment, Off-stte Industrial Treatment Facility 
-—- 42.1 Storage Tanks 1.0 LS

42.2 Loading Facility 1.0 LS
42.3 Miscellaneous 1.0 LS

5.0 ACTIVE GAS MANAGEMENT 
5. 1 Active Gas Management Sy stem 
5.2 Miscellaneous 

6.0 EXCAVATION AND CONSOLIDATION 
6.1 Delineation 
6.2 Dewatenng 
6.3 Excavation 
6.4 Hauling 
6.5 Placement and Compaction 
6.6 Verification 
6.7 Restoration 
6.8 Miscellaneous 

7.0 MANAGEMENT AND INSTITUTIONAL CONTROLS 
7. 1 Security Fence 
7.2 Warning Signs 
7.3 Access Road 
7.4 Miscellaneous 

SUBTOTAL DIRECT CAPITAL COSTS 

Quantity 

1 LS 
17 ac 

30,000 cy 
13,750 cy 
40,500 cy 
78,700 sy 
27,000 cy 
78,700 sy 
27,000 cy 

1 LS 

6,000 If 
2ea 

4,500 If 
1 ac 

17 ac 
1 LS 

15,000 sf 
11,250 sf 
2,250 sf 

15.000 sf 
11,250 If 

700 If 
300 LS 

1 LS 
 Max. 

 1.0 LS 
 1.0 LS 

 1.0 LS 
 1.0 LS 
 1.0 LS 

1 LS 
1 LS 

1 LS 
1 LS 

1,500 cy 
1400 cy 
1,500 cy 

1 LS 
1 LS 
1 LS 

4,000 If 
20 ea 

1 LS 
1 LS 

Unit Price 

$10,000 LS 
$3,500 ac 
$8.00 cy 

$18.00 cy 
$900 cy 
$1.25 sy 
$8.00 cy 
$3.80 sy 
$8.00 cy 

$60.000 LS 

$15.00 If 
$20,000 ea 

$3.00 If 
$15,000 ac 
$2,000 ac 
$5,000 LS 

$10 sf 
$10 sf 
$25 sf 
$15 sf 
$15 If 

$8 If 
$10 LS 

$50,000 LS 

$20.000 sf 
$1,000 LS 

$100,000 LS 
$80,000 LS 
$10,000 LS 

$650,000 LS 
$25,000 LS 

$5,000 LS 
$25,000 LS 

$450 cy 
$3.25 cy 
$1.00 cy 

$5,000 LS 
$2,500 LS 
$5,000 LS 

$10 If 
$40 ea 

$10,000 LS 
$10,000 LS 

Item Coat
 
Min. Max.
 

$10,000 
$59,500 
$240,000 
$247,500 
$364,500 
$98,375 
$216,000 
$299,060 
$216,000 
$60,000 

$90.000 
$40,000 
$13,500 
$15,000 
$34,000 
$5,000 

$150,000 
$112,500 
$56,250 
$225,000 
$168,750 
$5,600 
$3,000 
$50,000 

$20.000 $20,000 
$1,000 $1,000 

$100,000 $100,000 
$80.000 $80,000 
$10,000 $10,000 

$650,000 
$25,000 

$5,000 
$25,000 
$6,750 
$4,875 
$1,500 
$5,000 
$2,500 
$5,000 

$40,000 
$800 

$10,000 
$10,000 

Technology 
Min. Coat 

$1,810,935 

$197,500 

$771,100 

$211,000 
$21,000 

$190,000 

$675,000 

$55,625 

$60,800 

$3,781, MO 

Technology 
Max. Coat 

$1.810,935 

$197.500 

$771,100 

•» 

$211,000 
$21,000 

$190,000 

$675,000 

$55,625 

$60,800 

$3,781,960 
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ALTERNATIVE H COST ESTIMATE (FORMERLY ALTERNATIVE Iff) 
ENGINEERING EVALUATION/COST ANALYSIS 

BENNINGTON LANDFILL SUPERFUND SITE 
BENNINGTON, VERMONT 

TvrTO4OLOGY/CompMMnt Quanthy Unit Price
Item Cost

 Min. Max.
 Technology 

 VGn. Cost 

v .ngineering tod Design (5% of Direct Cott) 
j Superviiioo and Adminiitntioo (6% of Direct Cost) 

10.0 Cooitnictioa Quality Assurance (5% of Direct Coit) 
11.0 Start-Up and Shake-Down (10% of Technology) 
12.0 Legal Feet, Licensing and Permit* (2% of Direct Cott) 
13.0 lanirance/Bonding (2* of Direct COM) 
14.0 Bid Contingency (15% of Direct Cott) 
1S.O Change Order* and Claimi (8% of Direct Cost) 

SUBTOTAL INDIRECT CAPITAL COSTS 

$189,098 
$226.918 
$189,098 
$21,100 
$75,639 
$75,639 
$567,294 
$302.557 
$1,647,343 

16.0 Cap Maintenance Including Mowing and Cap Repair 
17.0 Erosion and Sedimentation Control Maintenance and Repair 
18.0 Barrier Performance Analytical Costs 
19.0 Leachate Disposal Industrial Treatment Facility (one year only) 
20.0 Gas Management System Operation and Maintenance 

SUBTOTAL PRSC COSTS 

$15,000 
$20,000 
$50,000 
$1,600,000 
$50,000 

$1,735,000 

Total present worth cost for a 30 year period using a 7% discount rate before taxes and after inflation equals $8,704,523 

Notes: ac « acre 
cy « cubic yards 
ea = each 
sf « square foot 
sy = square yards 
If ­ lineal foot 
LS • Lump Sum 

Technology
 
Max. Cost
 

$189.098
 
$226,918
 
$189,098
 
$21,100
 
$75,639
 
$75,639
 
$567,294
 
$302,557
 

$1,647343 

$15,000 
$20,000 
$50,000 

$3,900,000 
$50,000 

$4,035.000 

$11,004,523 



ALTERNATIVE n COST ESTIMATE (FORMERLY ALTERNATIVE 1C) | / 
ENGINEERING EVALUATION/COST ANALYSIS
 

BENNINGTON LANDFILL SUPERFUND SITE
 
BENNINGTON, VERMONT
 

Description 

j All labor open shop. 15.S ac landfill surface area. 
1.1 Past Experience (gat vents, piezometers and monitoring wells) 
1.2 Astume entire surface area of landfill. Pott experience. 
1.3 Vender Quote. Placement S3.00/cy from Means. Astume l.S feel over surface area of landfill. 
1.4 Assume topsail. Vender Quote. Placement S2.00/cy from Means. Assume 0.5ft +• 10% (3% slope factor, 10% material for compaction) 
1.5 Assume select native soU or sand. Vender Quote. Placement $3/cy from Means. Assume l.Sft + 8%(3% slope factor. 10% on materials for compaction) 
1.6 Vendor Quote. Assume 6ot/sy non-woven + 5% ( 3% slope factor + overlap -f waste) 
1.7 Vendor Quote. Assume 1x10-3 cm/sec sand. Placement $2.00/cy from Means. Assume 1.0ft + 8% (3% slope factor, 10% material for compaction) 
1.8 Vendor Quote. Assume 40 mil HOPE + 5% (3% slope factor and overlap and waste) 
1.9 Assume select native soil or sand. Vender Quote. Placement t2.00/cy from Means. Assume I.Oft + 8% (3% slope factor. 10% material for compaction) 

1.10 Mob/Demob andSite/Temp. Facilities. Facilities include temp./perm, utilities, port-a-jokn, garbage dumpster. field office, etc. | ^ 
2.0 

2.1 Assume channels lined with grass, erosion control matting and riprap. Past Exp. Assume 2 channels around landfill circumference at plateau and midslope. 
2.2 Assumes 2 basin*. Past Experience 
2.3 Vender Quote. Assume 200 horizontal feet spacing. 
2.4 Past Experience 
2.5 Past Experience 
2.6 mob/Demob 

3.0 
3.1 Assume slurry wall 1000'long and IS'deep. Past experience. 
3.2 Assume slurry wall 750' long and 15' deep. Past experience. 
3.3 Assume bedrock f routing 150' long and IS' deep. Past experience. 
3.4 Assume biopolymer trench 1000' long and 15' deep. Past experience. 
3.5 Assume biopolymer trench 750' long and IS' deep. Past experience. 
3.6 Assume drainage pipe TOO'long. Past experience. Includes dewatering costs from Means. 
3.7 Assume drainage pipe 300' long. Past experience. Includes dewatering costs from Means. 
3.8 Mob/Demob 

4.0 
4.1 

4.1.1 Past Experience 
4.1.2 Mob/Demob 

4.2 
4.2.1 Assumes 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 + lS%(lrk) + SO%(wt) + 25%(level C) 
6.4 022-2*5-2020, 1/2 mi round trip. + 25%(level C) + SO%(rough grade) 
6.5 022-208-4040. SO' haul. + 25%(level C). assume tracked in 
6.6 Past experience 
6.7 7*011 experience 
6.8 Mob/Demob 

7.0 
7.1 Assumes six foot chain link galv. w/3 strand barbed win, double 12 foot gate around perimeter of landfill. Past experience 
7.2 Assume 200foot intervals. Past experience. 
7.3 Assume I access road 725sy geotextile Q S2.10/sy and 2JOcy stone @ 135.00/cy. 
7.4 Mob/Demob 



ALTERNATIVE U COST ESTIMATE (FORMERLY ALTERNATIVE HI)
ENGINEERING EVALUATION/COST ANALYSIS 

BENNINGTON LANDFILL SUPERFUND SITE 
BENNINGTON, VERMONT 

i A 

Deicriftion 

' .0
9.0

10.0
11.0
12.0
13.0
14.0
15.0

 OSWEK Directive 9355.0-4A for projects over 12 million 
OSWEK Directive 9355.&4A 

 Past experience 
Past experience, EPA/600/8-87/049 recommends 5% to 20% of technology direct cost; use 10% based on past experience. 
EPA/600/8-47/049 recommends 1% to 5% 

 Past experience 
OSWEK Directive 9355.0-4A for projects over $2 million, (EPA/600/8-87/049 recommends 15% to 25%) 
OSWEK Directive 9355.0-4A for projects over S2 million 

16.0
17.0
18.0
19.0
20.0

 Past experience 
Past experience 

 Past experience 
 Past experience 
 Past Experience 



ALTERNATIVE ffl COST ESTIMATE (FORMERLY ALTERNATIVE V)
 
ENGINEERING EVALUATION/COST ANALYSIS
 

BENNINGTON LANDFILL SUPERFUND SITE
 
BENNINGTON, VERMONT
 

Itam Cost Technology Technology 
TEf^OLOGY/Comnoiwot Quantity Unit Price Mln. Max. Mln. Coat Max. Coat 

MPOSITE BARRIER CAP $2,250,621 $2,615,935 
— . 1 Appurtenance Decommissioning/Extension 1 LS $10,000 LS $10,000 

.2 Clearing and Grubbing 17 ac $3,500 ac $59,500 

.3 Structural Fill Placement 30,000 cy $8.00 cy $240,000 

.4 Vegetative Layer 13,750 cy $18.00 cy $247,500 

.5 Protective Layer 40,500 cy $9.00 cy $364,500 

.6 Geotextile 78,700 sy $1.25 ly $98,375 

.7 Drainage Layer 27,000 cy $8.00 cy $216,000 

.8 First Barrier Layer 78,700 sy $3.80 ly $299,060 

.9 Second Barrier Layer 
1 9.1 Second Barrier Layer 57,500 cy $14.00 cy $805,000 
1.9.2 Second Barrier Layer ll,130cy $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 1 LS $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 
2.2 Basins 2ea $20,000 ea $40,000 

2.3 Silt Barriers 4,500 If $3.00 If $13,500 
2.4 Wetlands Mitigation 1 ac $15,000 ac $15,000 
2.5 Seeding aad Mulching 17 ac $2,000 ac $34,000 
2 6 Miscellaneous 1 LS $5,000 LS $5,000 

3.0 UPGRADffiNT GROUNDWATER ISOLATION $771,100 $771,100 

3.1 We«t Slurry Wall 15,000 sf $10 sf $150,000 

3.2 North Slurry Wall 11,250 if $10 if $112,500 •» 
3.3 Grouting 2,250 sf $25 if $56,250 
3.4 West Biopolymer Trench and Toe Drain 15,000 sf $15 if $225,000 
3.5 North Biopolymer Trench aad Toe Drain 11,250 If $15 If $168,750 
3.6 West Dram Pipe 700 If $8 If $5,600 
3.7 North Drain Pipe 300 LS $10 LS $3,000 
3.8 Miscellaneous 1 LS $50,000 LS $50,000 
'.ACH ATE COLLECTION AND TREATMENT Mln . Max. $211,000 $211,000 

-~­_ 4.1 Existing Collection System $21,000 $21,000 
4.1.1 Collection Sump 1.0 LS 1.0 LS $20,000 if $20,000 $20,000 
4.1.2 Miscellaneous 1.0 LS 1.0 LS $1.000 LS $1,000 $1,000 

4.2 No Pre-treatment, Off-lite Industrial Treatment Facility $190,000 $190,000 

4.2.1 Storage Tanks 1.0 LS 1.0 LS $100,000 LS $100,000 $100.000 
4.2.2 Loading Facility 1.0 LS 1.0 LS $80,000 LS $80,000 $80,000 
4.2.3 Miscellaneous 1.0 LS 1.0 LS $10,000 LS $10,000 $10,000 

5.0 PASSIVE GAS MANAGEMENT $375,000 $375,000 

5.1 Passive Gas Management System 1 LS $370,000 LS $370,000 
5.2 Miscellaneous 1 LS $5,000 LS $5,000 

6.0 EXCAVATION AND CONSOLIDATION $55,625 $55.625 

6.1 Delineation 1 LS $5,000 LS $5,000 
6.2 Dewatenng 1 LS $25,000 LS $25,000 

6.3 Excavation 1,500 cy $4.50 cy $6,750 

6.4 Hauling 1,500 cy $3.25 cy $4,875 
6 5 Placement and Compaction 1,500 cy $1.00 cy $1,500 
6.6 Verification 1 LS $5,000 LS $5,000 
6.7 Restoration 1 LS $2,500 LS $2,500 
6.8 Miscellaneous 1 LS $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 
7.2 Warning Signs 20 ea $40 ea $800 
7.3 Access Road 1 LS $10,000 LS $10,000 
7.4 Miscellaneous 1 LS $10,000 LS $10,000 

SUBTOTAL DIRECT CAPITAL COSTS $3,921,646 $4,286,960 
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ALTERNATIVE ffl COST ESTIMATE (FORMERLY ALTERNATIVE V)
 
ENGINEERING EVALUATION/COST ANALYSIS
 

BENND4GTON LANDFILL SUPERFUND SITE
 
BENNTNGTON, VERMONT
 

TE '̂NOLOGY/CompoiMnt Quantity Unit Price
Item Coat

 Min. Max.
 Technology 

 Min. Cost 

-— engineering and Design (5% of Direct COM) 
-, Supervision and Adminittrmtion (6% of Direct Cost) 

10.0 Construction Quality Auurance (5% of Direct Con) 
11.0 Sum-Up and Shake-Down (10% of Technology) 
12.0 Legal Fees, Licensing and Penniu (2% of Direct Cost) 
13.0 Insurance/Bonding (2% of Direct Cost) 
14.0 Bid Contingency (15% of Direct Cost) 
15.0 Change Orders and Claims (8% of Direct Cost) 

SUBTOTAL INDIRECT CAPITAL COSTS 

1196,082 
$235,299 
$196,082 
$21,100 
$78,433 
$78,433 
$588,247 
$313,732 

$1.707,408 

16.0 Cap Maintenance Including Mowing and Cap Repair 
17.0 Erosion and Sedimentation Control Maintenance and Repair 
18.0 Barrier Performance Analytical Cost* 
19.0 Leachate Diipotal Industrial Treatment Facility (one year only) 
20.0 Gas Management System Operation and Maintenance 

SUBTOTAL PRSC COSTS 

$15,000 
$20,000 
$50,000 

$1,600,000 
$60,000 

$1,745,000 

Total present worth cost for a 30 year period using a 7% discount rate before taxes and after inflation equals $9,028,365 

Notes: ac = acre 
cy = cubic yards 

ea = each 
sf = square foot 
>y = square yards 
If ­ lineal foot 
LS = Lump Sum 

Technology
 
Max. COM
 

$214,348
 
$257,218
 
$214,348
 
$21.100
 
$85,739
 
$85,739
 
$643,044
 
$342,957
 

$1,844,493
 

$15,000
 
$20,000
 
$50,000
 

$3,900,000
 
$60,000
 

$4,045,000
 

$11,850,764
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ALTERNATIVE ffl COST ESTIMATE (FORMERLY ALTERNATIVE V)
 
ENGINEERING EVALUATION/COST ANALYSIS
 

BENNINGTON LANDFILL SUPERFUND SITE
 
BENNINGTON, VERMONT
 

Description 
All labor open shop. 15.5 ac landfill surface area. 

1 1 Past Experience (gas vents, piezometers and monitoring wells) 
1 2 Assume entire surface area of landfill. Past experience. 
1 3 Vender Quote. Placement $3.OO/cy from Means. Assume 1.5 feet over surface area of landfill 
1 4 Assume topsail. Vender Quote. Placement S2 00/cyfrom Means. Assume 05ft + 10% (3% slope factor, 10% material for compaction) 
1 5 Assume select native soil or sand. Vender Quote. Placement S3tcy from Means. Assume 1 5ft+8% (3% slope factor. 10% on materials for compaction) 
1 6 Vendor Quote. Assume 6oz/sy non-woven + 5% (3% slope factor + overlap + waste) 
1 7 Vendor Quote. Assume 1 x 10-3 cm/sec sand. Placement S2.00/cy from Means Assume 1 Oft + 8% (3% slope factor. 10% material for compaction) 
1 g Vendor Quote. Assume 40 mil HOPE + 5% (3% slope factor and overlap and waste) 
1 9 

1.9.1 Assume day with 1x10-7 cm/sec, perm. Vender Quote. Placement $4/cy from Means Assume 2ft + 15% (3% slope factor, 20% material for compaction) 
1.92	 Clay on sideslope/GCL on Plateau or GCL and geognd on sideslope/GCL on plateau Use former 

Assume day with 1x10-7 cm/sec perm. Vendor quote. Placement t4/cy from Means. Assume 2 fi+15% (3% slope factor, 20% material for compaction) 
SuUslope area 3 acres. Vendor quote 15 Sac - Sac"12.Sac +2% (overlap + waste) 

1.10 Assume select native soil or sand. Vender Quote Placement f2.00/cyfrom Means Assume 1 Oft + 8% (3% slope factor, 10% material for compaction) 
1 11 Mob/Demob and Sue/Temp. Facilities. Facilities include temp./perm. utilities, port-a-john, garbage dumpster, field office, etc 

2.0 
2.1 Assume channels lined with grass, erosion control malting and riprap. Past Exp Assume 2 channels around landfill circumference at plateau and imdslope. 
1 2 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
 

30 
3 1 Assume slurry wall 1000' long and 15' deep Past experience. " 
3 2 Assume slurry wall 750'long and 15'deep. Past experience. 
3 3 Assume bedrock grouting ISO' long and IS' deep Past experience. 
3 4 Assume biopolymer trench 1000' long and IS' deep. Past experience. 
3.5 Assume biopolymer trench 750' long and 15' deep. Past experience.
 
36 Assume drainage pipe TOO'long. Past experience Includes dewatenng costs from Means
 
3.7 Assume drainage pipe 300'long. Past experience. Includes dewatenng costs from Means
 
3 8 Mob/Demob
 

4.1 
4.1.1 Past Experience 
4 1.2 Mob/Demob
 

42
 
4.2.1	 Assume 3 steel tanks. Past experience 
42.2 Past experience. 
42.3	 Mob/Demob 

50 
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 ana only. 022-238-0200 + 15%(lrk) + SO%(wt) + 25%(level C) 
6 4 022-266-2020.1/2 mi round tnp. +2S%(level C) + 5O%(rough grade) 
6 5 022-208-4040. 50' haul. + 25%(level Q. assume tracked in 
6 6 Past experience 
6.7 Past experience
 
68 Mob/Demob
 

7.0 
7 1 Assumes six foot chain link galv. w/3 strand barbed wire, double 12 foot gate around perimeter of landfill Past experience 
7 2 Assume 200foot intervals. Past experience. 
7.3 Assume 1 access road 725sy geotexlile @ f2.10/sy and 2SOcy stone 0 IJS.OO/cy
 
7 4 Mob/Demob
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ALTERNATIVE ffl COST ESTIMATE (FORMERLY ALTERNATIVE V)
 
ENGINEERING EVALUATION/COST ANALYSIS
 

BENNINGTON LANDFILL SUPERFUND SITE
 
BENNINGTON, VERMONT
 

Detenftwn 

t.O OSWEK Directive 935S.O-4A for projects over 12 million 
9.0 OSWEK 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 10% based on past experience.
 
12.0 EPA/600/8-87/049 recommends I%lo5%
 
13.0 Past expenence
 
14.0 OSWEK Directive 9355.0-4A for projects over S2 million. (EPA/600/8-87/049 recommends 15% to 25%)
 
15.0 OSWER Directive 9355.0-4A for projects over S2 million
 

16.0 Past experience
 
17.0 Past expenence
 
18.0 Past expenence
 
19.0 Post expenence
 
20.0 Past Expenence
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ALTERNATIVE IV COST ESTIMATE (FORMERLY ALTERNATIVES^
 
ENGINEERING EVALUATION/COST ANALYSIS
 

BENNINOTON LANDFILL SUPERFUND SITE 
BENNINGTON, VERMONT 

Item Co»t Technology 
T VOLOGY/Compooent Quantity Unit Price Min. Max. VCn. Cost 

,INGLE BARRIER CAP $1,810,935 
-—	 I Appurtenance Decommissioning/Extension 1 LS J10.000 LS $10,000
 

2 Clearing end Grubbing 17 ac $3,500 ac $59,500
 
3 Structural Fill Placement 30,000 cy $8.00 cy $240,000
 
4 Vegetative Layer 13,750 cy $1800 cy $247,500
 
5 Protective Layer 40,500 cy $9.00 cy $364,500
 
6 Geolextile 78,700 sy $1.25 «y $98,375
 
7 Drainage Layer 27,000 cy $800 cy $216.000
 
8 Barrier Layer 78,700 «y $3.80 sy $299,060
 
9 Bedding Layer 27.000 cy $800 cy $216,000
 

1 10 MucelUneoui	 1 LS $60,000 LS $60,000 
2.0 EROSION AND SEDIMENT CONTROL	 $197,500 

2.1 Channels	 6,000 If $15.00 If $90,000 
2.2 Basins	 2ea $20,000 ea $40,000 
2.3 Silt Bamen	 4,500 If $3.00 If $13,500 
2.4 Wetlandi Mitigation	 1 ac $15,000 ac $15,000 
2.5 Seeding and Mulching 17 ac $2,000 ac $34,000
 
2 6 MiicelUneoui 1 LS $5,000 LS $5,000
 

3.0	 UPGRADIENT GROUNDWATER ISOLATION $771,100 
3 I We* Slurry Wall 15,000 sf $10 sf $150,000 
3 2 North Slurry Wall 11,250 if $10 sf $112,500 
3 3 Grouting 2,250 sf $25 sf $56,250 
3 4 West Biopolymer Trench and Toe Drain 15,000 sf $15 sf $225,000 
3.5 North Biopolymer Trench and Toe Drain 11,250 If $15 If $168,750
 
3 6 Wed Drain Pipe 700 If $8 If $5,600
 
3.7 North Drain Pipe 300 LS $10 LS $3,000
 
3 8 Miscellaneous 1 LS $50,000 LS $50,000
 

4.0	 LEACHATE COLLECTION AND TREATMENT Mln . MM. $211,000 
4 1 Existing Collection System $21,000 

4 1.1 Collection Sump	 0 LS 1.0 LS $20,000 sf $20,000 $20,000 
4 1.2 Miscellaneous	 0 LS 1.0 LS $1,000 LS $1,000 $1,000 

4.2 No Pre-trealment, Off-site Industrial Treatment Facil ty $190,000 
"X— 4 2 1 Storage Tanks 0 LS 1.0 LS $100,000 LS $100,000 $100,000 

4 2.2 Loading Facility	 .0 LS 1.0 LS $80,000 LS $80,000 $80,000 
4 2.3 Miscellaneous	 0 LS 1.0 LS $10,000 LS $10,000 $10,000 

5.0	 PASSIVE GAS MANAGEMENT $400,000 
5 1 Passive Gas Management System 1 LS $375,000 LS $375,000 
5.2 Miscellaneous	 1 LS $25,000 LS $25,000 

6.0 EXCAVATION AND CONSOLIDATION	 $55,625 
6.1 Delineation	 1 LS $5,000 LS $5,000 
6.2 Dewalenng I LS $25,000 LS $25,000
 
6 3 Excavation 1,500 cy $4.50 cy $6.750
 
6.4 Hauling	 1,500 cy $3.25 cy $4,875 
6.5 Placement and Compaction 1,500 cy $1.00 cy $1,500
 
6 6 Verification 1 LS $5,000 LS $5,000
 
6.7 Restoration 1 LS $2,500 LS $2,500
 
6 8 Miscellaneous 1 LS $5,000 LS $5.000
 

7.0 MANAGEMENT AND INSTITUTIONAL CONTROLS	 $60,800 
7. 1 Security Fence 4,000 If $10 If $40,000 
7 2 Warning Signs 20 ea $40 ea $800 
7.3 Access Road	 1 LS $10,000 LS $10,000 
7.4 Miscellaneous 1 LS $10,000 LS $10,000 

SUB TOTAL DIRECT CAPITAL COSTS $3,5(W.9«0 

Technology 
Max. Coat 

$1,810.935 

$197,500 

$771,100 

$211,000 
$21,000 

$190,000 

$400,000 

$55,625 

$60,800 

$3406.960 



ALTERNATIVE IV COST ESTIMATE (FORMERLY ALTERNATIVES 
ENGINEERING EVALUATION/COST ANALYSIS 

BENNINGTON LANDFILL SUPERFUND SITE 
BENNINGTON, VERMONT 

Item Colt Technology Technology 
T~ tLOGY/Compoocnt Quantity Unit Price Min. Max. VCn. Cost Max. Cost 

Engineering and Design (5% of Direct Cost) $175,348 $175,348 
. SuperviiioD and Adnuniitratioa (6% of Direct Cost) $210,418 $210,418 

10.0 Conilrucuon 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 Fees, 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 Contingency (13% 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 Maintenance Including Mowing and Cap Repair $15,000 $15,000 
17.0 Erosion and Sedimentation Control Maintenance and Repair $20,000 $20,000 
18.0 Barrier Performance Analytical Costs $50,000 $50,000 
19.0 Leachate Disposal Industrial Treatment Facility (one year only) $1,600,000 $3,900,000 
20.0 Gas Management 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: sc = acre 
cy = cubic yards 
ea = each 
sf « square foot 
sy « square yards 
If = lineal foot 
LS = Lump Sum 
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ALTERNATIVE IV COST ESTIMATE (FORMERLY ALTERNATIVE vn)
 
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 (fat vena, piezometers and monitoring welts) 
1 2 Assume entire surface area of landfill. Past experience. 
13 Vender Quote. Placement 13.00/cy from Means. Assume 1.5 feet over surface area of landfill. 
14 Assume topsail. Vender Quote. Placement S2.00/cy from Means. Assume 0.5fl + 10% (3% slope factor. 10% material for compaction) 
15 Assume select native scut or sand. Vender Quote. Placement 13/cy from Means. Assume 1.5ft+8%(3% slope factor. 10% on materials for compaction) 
1 6 Vendor Quote. Assume 6oi/sy non-woven + 5% (3% slope factor + overlap + waste) 
17 Vendor Quote. Assume 1 x 10-3 cm/sec sand. Placement S2.00/cy from Means. Assume 1.0ft + 8% (3% slope factor. 10% material for compaction) 
1 8 Vendor Quote. Assume 40 mil HOPE + 5% (3% slopefactor and overlap and waste) 
19 Assume select native soil or sand. Vender Quote. Placement t2.00/cy from Means Assume 1 Oft + 8% (3% slopefactor. 10% material for compaction) 

1.10 Mob/Demob and Sue/Temp. Facilities. Facilities include temp. /perm, utilities, port-a-john, garbage dumpster, field office, etc. 
2.0 

2 1 Assume channels lined with grass, erosion control matting and riprap. Past Exp. Assume 2 channels around landfill circumference at plateau and midslope 
2.2 Assumes 2 basins. Past Experience 
2.3 Vender Quote. Assume 200 horizontal feet spacing 
2.4 Past Experience 
2.5 Past Experience 
2.6 Mob/Demob 

3.0
 
3 1 Assume slurry wall 1000' long and 15' deep. Past experience.
 
32 Assume slurry wall 750' long and 15' deep. Past experience.
 
3 3 Assume bedrock grouting 150' long and 15' deep. Past experience.
 
3 4 Assume biopolymer trench 1000' long and 15' deep. Past experience
 
35 Assume biopolymer trench 750'long and 15'deep. Past experience, ^
 
3 6 Assume drainage pipe TOO' long. Past experience. Includes dewatenng costs from Means
 
3.7 Assume drainage pipe 300'long. Past experience. Includes dewatenng costs from Means 
3.8 Mob/Demob 

4.0 
4.1 

41.1 Past Experience 
4.1.2 Mob/Demob 

^ 42 
4.2.1 Assume 3 steel tanks, fast 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%(lrk) + 50%(wt) + 25%(1evel C)
 
6 4 022-266-2020.1/2 mt round tnp. +25%(level C) + 50%(rough grade)
 
6.5 022-208-4040. SO' haul. 4- 25%<level C). assume tracked in 
6 6 Past experience 
6.7 Past experience
 
6 8 Mob/Demob
 

7.0 
7.1 Assumes so.foot chain link galv. w/3 strand barbed win. double 12fool gate around perimeter of landfill. Past experience 
7.2 Assume 200foot intervals. Past experience. 
7.3 Assume 1 access road 725sy geotexnle & K.lO/sy and 250cy stone & $35.00/cy.
 
7 4 Mob/Demob
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ALTERNATIVE IV COST ESTIMATE (FORMERLY ALTERNATIVE VII) 
ENGINEERING EVALUATION/COST ANALYSIS 

BENNINGTON LANDFILL SUPERFUND SITE 
BENNINGTON, VERMONT 

^ DtKripiian 

.0 OSWER Directive 9355.0-4A for projects over 12 million 
y.O 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 10% based on past experience. 
12.0 EPA/600/8-S7M49recommends I%lo5% 
13.0 Past experience 
14.0 OSWEK Directive 935S.O-4A for projects over $2 million. (EPA/600/8-87/049 recommends 15% to 25%) 
15.0 OSWEK Directive 9355.0-4A for projects over S2 million 

16.0 Peat experience 
17.0 Past experience 
18.0 Past experience 
19.0 Past experience 
20.0 Past Experience 
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TARGET SHEET 

THE MATERIAL DESCRIBED BELOW
 
WAS NOT SCANNED BECAUSE:
 

(X) OVERSIZED 

() NON-PAPER MEDIA 

() 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 

() 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 inclusion in the EE/CA.
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A \ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION I 

tc J F KENNEDY FEDERAL BUILDING, BOSTON, MASSACHUSETTS 02203-2211 

VIA FAX AND CERTIFIED MAIL 

(to max/mis, 

MM 2 7 
Mr. Geoffrey C. Seibel
 
Project Coordinator
 
186 Center Street, Suite 290 t
 
Clinton, NJ 08809 L
 

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 paraa-^-u -iber.
 

EPA requires the Settling Parties address eacn comment.
 
EPA reserves the right to make additional comments if 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 BECYCLED PAPER 



If you have any questions please do not hesitate to call me at
 
(617)	 573-5768.
 

Sincerely,
 

Indira G. Balkissoon, RPM
 
ME & VT Superfund Section
 

Enclosures
 

cc:	 Stan Cornell le/VTDEC
 
Gregory Kennan/EPA
 
Mary Jane O'Donnell/EPA
 
Lynne Jennings /EPA
 



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"4 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.
 



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 IB and any interim
 
monitoring. To minimize the volume of information, the EE/CA
 
could present average and maxitnums 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.
 



ENCLOSURE II
 
Page Specific Comments
 

Executive Summary
 

1. Page ES-1, 1st H -- 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 H, add new sentence: "The presumptive
 
remedy does not address the cleanup of contaminated groundwater
 
beyond the facility boundaries."
 

2. Page ES-1, 2d H -- Delete "remedial" from the first sentence.
 

3. Page ES-2, 1st bullet -- Replace "remediation" with "response
 
measures".
 

4. Page ES-2, 1st full H -- In 1st line, after "are" add
 
"intended".
 

5. Page ES-2, 2d full H -- 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". In 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 is to use the program's past
 
experience to streamline site investigation and speed up
 
selection of cleanup actions."
 

8. Page 1-1, 2d 1 -- In 2d line, delete "Municipal". In the 5th
 
line, after "that" add "based upon the presumptive remedy for
 



municipal landfills,". In the same line, replace "will not
 
result in" with "should not involve". In the 6th line, replace
 
"contaminants" with "the landfill contents". In the same line,
 
replace "will" with "rather should".
 

9. Page 1-1, 2d U -- The third sentence should be deleted.
 

10. Page 1-1, 3d H -- in the 2d line, replace "remedial" with
 
"response". In the 5th line, delete "response action objectives"
 
as it was already stated in the previous line.
 

11. Page 2-1, 1st H -- 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, 1st full \- - In first line after "landfill" add
 
"pursuant to state solid waste regulations." In the next H, 1st
 
line, change "the 28" to "a 28". Is 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. In the last H, 1st line, add
 
"Current" to the beginning of the sentence. Change "west of the
 
Site" to "Abutting the Site". In the last line of the H, 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 H -- 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, 1st 1 -- 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 Us -- 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 H -- What is the basis for the Vermont
 
background levels of benzene?
 

21. Page 2-12, carryover 1 -- 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.
 

m
 

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 1, same
 
comment re "low permeability" cap.
 

25. Page 2-17, top 5 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 1 -- Replace last line with "EE/CA Approval
 
Memorandum for this Site."
 

28. Page 2-23, 2d H, 3d line -- Change "estimates" to
 
"estimated". 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, 1st H -- After "However," add "CERCLA § 104(c)
 
and". Replace "specifically states" with "provide". In the last
 
line, change "an exemption" to "one of the enumerated
 
exemptions". In the 2d U, 2d line, change "104(b) (5) (i) " to
 
"104(c) (1) (A)". In the 6th line, change "104(b) (5) (i)" to
 
"104 (c) (1) (C)".
 



31. Page 3-2, 1st H, 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 1 -- In the 2d and 3d lines, replace "remedial"
 
with "response". In 2d H, 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 1, 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 Old 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 5th 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 1, 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 1 -- 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 H, 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 10"2 cm/sec or a synthetic material
 
with a transmissivity of 3 x 10"5 m/sec. Correct the text to
 
reflect this.
 

51. 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 1 -- 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 H -- 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, 2d \ -- 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 H -- Current EPA and OMB policy.is to use a 7%
 
discount rate. The wording of this *i 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 H -- 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.
 

http:policy.is
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73. Page 5-4, 1st 1 -- 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 H -- 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 5-4 -- 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 U -- 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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