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Executive Summary

This Focused Feasibility Study utilizes USEPA criteria for remedy evaluation in a
thorough analytical comparison of the single-barrier cap prescribed by the Record of
Decision (ROD) and an alternative vegetative cover for the Woodlawn Landfill Site.
It is recommended that the vegetative cover be implemented on a pilot-test basis as a
conclusion of this analysis. The vegetative cover alternative is expected to satisfy
the remedial action objectlves and to exceed the single-barrier cap in remedlal
performance. :

Conducting a five-year pilot test is warranted for several reasons. The pilot test can
be.done without endangering human health or the environment. Extensive data have
been collected at the Site demonstrating that groundwater constituents are not
migrating to endanger local residents’ water supply. The extensive monitoring well
network assures that any significant expansion of the zone of affected groundwater
would be detected well before it could threaten public health. The knowledge gained
during the pilot test will be useful to regulatory agencies in future decision-making
at other landfills across the country. The vegetative cover also offers additional

‘ benefits, including ecological, economic and public safety benefits, which confirm it
as the right technology for this Site.

The fate of the most important Site groundwater constituents of concern (COCs) is
governed by natural attenuation mechanisms. Data collected over more than 15 years
demonstrate that natural attenuation is effective in both containing further migration of
COCs from the Site and in reducing their concentrations. A vegetative cover will
promote these ongoing processes by allowing the influx of oxygen into the subsurface,
to assist in the breakdown of landfilled waste and groundwater COCs. In contrast, the
single-barrier cap, by blocking the migration of oxygen to the subsurface, could
actually retard these processes and delay achievement of the groundwater cleanup
objectives. Natural hydraulic controls and the continued effect of natural attenuation
mechanisms will reduce the toxicity, mobility, and volume of the COCs in
groundwater. Extensive monitoring of groundwater and surface water, as necessary,
will provide a reliable means of conﬁrming the ongoing effectiveness of the vegetative
cover.

Compared to the ROD-prescribed remedy for the Site, a vegetative cover:
= will pose fewer short term risks to human health and the environment;

- = will be combined with institutional controls, as necessary, to meet the remedial
‘ action objectives of the ROD; '

E-1
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» asa pilot test will meet the environmental goals intended by landfill closure

regulations;

» s as effective as, if not more effective than, the single-barrier cap in achieving the
long-term remedial goals for the Site, including a much shorter monitoring and

maintenance timeframe;

» has higher implementability;

and has significantly lower cost.

The vegetative cover will allow the natural succession of native plants and grasses to
eventually restore the Site to its pre-remedial action conditions, providing a natural
habitat for wildlife and a safe and aesthetically more-pleasing resource for the
surrounding community. Future beneficial use of the site may also be achieved by
using the vegetative cover environment as an educational center for wildlife and
landfills/waste management issues, in conjunction with the Wildlife Habitat

Counsel.
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€-2




Executive Summary

1. Introduction
1.1 Purpose
1.2 Backgrouhd
1.2.1 Site Description
1.2.2 Hydrogeology
1.2.3 Environmental Activities
1.3 Occurrence and Distribution of Constituents of Concerns

1.4 Sumrhary

2. Remedial Action Objectives
2.1 Remaedial Action Objectives

2.2 Feasibility Study Evaluation Criteria

3. Description of Cover Alternatives

3.1 Vegetative Cover
3.11 'ngrviéw
v3.1 .2 Existing Cover Conditions
3.1 .3_Vegetative Cover System AC\omponents
3.1.3.1 Vegetative/ProfeEti\}e Layer
3.1.3.2 Trees
3.1.3.3 Gas Management
3.2 Single-Barrier Cap
3.2.1 'Foundation Layer
3.2.2 Barrier Layer
3.2.3 Drainage Layer
3.2.4 Vegetative/Protective Layer
3.2.5 Final Grading Plan

3.2.6 Gas Venting System

ARCADIS GeraGHTY&MILLER

1-2
1-3

14

3-1
32
3-2
3-2
3-3
3-3
33
3-4
3-5
3-5
3-6

3-6

AR312353

Table of Contents '




4. Performance Differences Between Cover Alternatives
4.1 Control of Constituent Migration
4.2 Erosion Control and Prevention of Direct Contact with Waste
4.3 Maintenance Requirements
4.4 Public Safety Risks
4.5 Beneficial Site Re-Use
4.6 Stormwater Management

4.7 Pilot Study and Evaluation of Vegetative Cover

5. Comparative Analysis of Alternatives
5.1 Overall Protection of Human Health and the Environment
5.2 Compliance with ARARs
5.3 Long-Term Effectiveness and Permanence
5.4 Reduction of Toxicity, Mobility, or Volume
5.5 Short-Term Effectiveness
5.6 Implementability
5.7 Cost

5.7.1 Capital Costs
5.7.2 Operation and Maintenance Costs

5.7.3 Present-Worth Analysis

5.8 Support Agency and Community Acceptance
6. Recommended Alternative
7. References

Tables

5-1  Opinion of Probable Costs for Vegetative Cover System

5-2  Opinion of Probable Costs for Single-Barrier Cap System

ARCADIS GeragHTY&MILLER

Table of Contents

5-1
5-2
5-4

5-4

5-6
5-6
5-6

5-7

6-1

7-1

AR31233L




Figures

1-1

1-4

1-57‘
1-6a
1-6b

1-7

. 1-8

1-9

4-1

Site Location Map, Woodlawn Landfill, Cecil County, Maryland
Site Map, Woodlawn Landflll Cecil County, Maryland.

Site Map with Geologic Cross Sections, Woodlawn Landfill, Cecil
County, Maryland

Generalized North/South Geologic Cross Section, Woodlawn Landfill,
Cecil County, Maryland.

Generalized East/West Geologic Cross Section, Woodlawn Landfill,
Cecil County, Maryland.

Groundwater Elevation Contour Map, Saproiite Monitoring Wells, July
1998, Woodlawn Landfili, Cecil County, Maryland. ~

Groundwater Elevation Contour Map, Bedrock Monitoring Wells, July
1998, Woodlawn Landfill, Cecil County, Maryland. i

Observed Vinyl Chioride Concentratlons in Groundwater November
1987, Woodlawn Landfill, Cec1l County, Maryland

Observed Vinyl Chloride Concentrations in Groundwater, Saprolite,
November, 1990, Woodlawn Landfill, Cecil County, Maryland.

Observed Viny! Chloride Concentrations in Groundwater, Bedrock,
November, 1990, Woodlawn Landfill, Cecil County, Maryland.

Observed Vinyl Chloride Concentrations in Groundwater, Saprolite,
March, 1996, Woodlawn Landfill, Cecil County, Maryland.

Observed Vinyl Chloride Concentrations in Groundwater, Bedrock,
March, 1996, Woodlawn Landfili, Cecil County, Maryland.

Observed Vinyl Chloride Concentrations in Groundwater, Saprolite,
May, 1997, Woodlawn Landflll Cecxl County Maryland

Observed Viny! Chloride Concentrations in Groundwater, Bedrock
May, 1997, Woodlawn Landfill, Cecil County, Maryland.

Approximate Limits of Vegetative Cover System, Woodlawn Landfill,
Cecil County, Maryland.

Approximate Limits of Single Barrier Cover System Woodlawn Landfill,
Cecil County, Maryland.

Predicted Vinyl Chloride Concentrations in Saprolite, Year 2001,
Vegetative Cover Alternative, Woodlawn Landfill, Cecil County,
Maryland.

ARCADIS GERAGHTY&MILLER

Table of Contents

AR312355




Table of Contents

4-2  Predicted Vinyl Chloride Concentrations in Bedrock, Year 2001,
Vegetative Cover Alternative, Woodlawn Landfill, Cecil County,
Maryland.

4-3 Predicted Vinyl Chioride Concentrations in Saprolite, Year 2006,
Vegetative Cover Alternative, Woodlawn Landfill, Cecil County,
Maryland.

4-4  Predicted Vinyl Chloride Concentrations in Bedrock, Year 2006,
Vegetative Cover Alternative, Woodlawn Landfill, Cecil County,
Maryland.

4-5 Predicted Vinyl Chloride Concentrations in Saprolite, Year 2011,
Vegetative Cover Alternative, Woodlawn Landfill, Cecil County,
Maryland.

4-6  Predicted Vinyl Chloride Concentrations in Bedrock, Year 2011, .
Vegetative Cover Alternative, Woodlawn Landfill, Cecil County,
Maryland.

4-7  Predicted Vinyl Chloride Concentrations in Saprolite, Year 2001, Single-
Barrier Cover Alternative, Woodlawn Landfill, Cecil County, Maryland.

4-8  Predicted Vinyl Chloride Concentrations in Bedrock, Year 2001, Single-
Barrier Cover Alternative, Woodlawn Landfill, Cecil County, Maryland.

4-9  Predicted Vinyl Chloride Concentrations in Saprolite, Year 20086, Single-
Barrier Cover Alternative, Woodiawn Landfill, Cecil County, Maryland.

4-10 Predicted Vinyl Chloride Concentrations in Bedrock, Year 2006, Single-
Barrier Cover Alternative, Woodlawn Landfill, Cecil County, Maryland.

4-11 Predicted Vinyl Chloride Concentrations in Bedrock, Year 2011, Single-
Barrier Cover Alternative, Woodlawn Landfill, Cecil County, Maryland.

Appendices

A Opportunities for Wildlife Habitat Enhancement at the
Bridgestone/Firestone Woodlawn Landfill.

ARCADIS ceraghrvamier ~ 4R312356
_—




Focused
Feasibility Study

Final Cover System

1. Introduction

ARCADIS Geraghty & Miller, Inc. has prepared this Focused Feasibility Study (FFS),
on behalf of Bridgestone/Firestone, Inc. (BFS), to evaluate an alternate landfill cover
option for the Woodlawn Landfill site (Site) in Cecil County, Maryland (see Figure 1-
1). The U.S, Environmental Protection Agency (USEPA) requésted this FFS to
modify its Septembef 28, 1993 Record of Decision (ROD), which selected a highly
engineered single-barrier cap system for the Site. USEPA proposes to authorize a five-
year pilot study to confirm that a simpler vegetative cover system will be adequate to
achieve the USEPA’s environmental protection objectives. This proposal is based
primarily on new evidence demonstrating the protective effect of natural attenuation
mechanisms, which are projected to achieve the Site cleanup objectives within
essentially the same time frame regardless of the cover design employed. Data will be
collected throughout the term of the pilot study to document the performance of the
vegetative cover and tO evaluate the potential need to install the original ROD cover.

‘Conducting this pilot test is warranted for several reasons. The pilot test can be done

without endangering human health or the environment. Extensive data have been
collected at the Site demonstrating that groundwater constituents are not migrating to
endanger local residents’ water supply. The extensive monitoring well network assures
that any significant expansion of the zone of affected groundwater would be detected
well before it could threaten public health. Knowledge gained during the pilot test will
be useful to regulatory agencies in future decision-making at other landfills across the
country. Perhaps most importantly, the vegetative cover offers several advantages
over the single-barrier cap (including ecological, economic and public safety benefits
discussed below) which make the vegetative cover the right technology for this Site.

1.1 Purpose

The main purpose of this FFS is to compare and evaluate the ROD single-barrier cap
against the proposed alternate vegetative cover system with respect to attainment of the

‘remedial objectives stated in the ROD, which are as follows:

1. prevent exposure to contaminated groundwater;

2. prevent migration of contamirfapts from the landfill and polyviny! chloride (PVC)
sludge cells to groundwater and surface water; '

3. - restore groundwater to its beneficial use;

1-1
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4. preveiit exposure to the contents of the landfill and the PVC sludge cells, and
contaminated soils and sediments; and

5. control landfill gas to ensure protection of human health and the environment.

This FFS compares these two cover alternatives using standard USEPA remedy
evaluation criteria and concludes that overall, the proposed vegetative cover is better
suited to this Site.

1.2 Background

A brief summary of the available background information for the Site is provided
below. Detailed descriptions of previous investigations can be found in prior reports
(Refs. 1.2.3,4, & 5).

1.2,1 Site Description

The Site is a former municipal landfill located approximately one-half mile north of
the Town of Woodlawn and one mile north of the intersection of Routes 275 and 276
in Colora. Cecil County, Maryland (Figure 1-1). Prior to 1960, the 37-acre property
was privately owned and operated as a sand and gravel quarry.

In 1960. Cecil County (County) purchased the property and operated a landfill at the
Site. From 1960 to 1978, municipal, agricultural and industrial wastes were reportedly
landfilled and sometimes burned at the Site. In June 1978, the landfill was closed to
further disposal of municipal waste, although a transfer station has continued to
operate in the northeast corner of the Site. A soil cover layer was placed over the
landfill after closure. This soil cover, which averages twelve inches in thickness across
the Site. has performed with little or no maintenance since closure. No waste is
exposed on the surface of the landfill.

Between 1966 and 1981, Firestone Tire & Rubber Company, Inc. (Firestone) was
permitted to dispose of sludge from its Perryville, Maryland PVC manufacturing
facility. In the later years, this sludge was disposed of in special areas, identified as
Cells A. B and C. Because Cell C overlies Cell B, the two cells are referred to together
as Cell B/C throughout this document. The approximate locations of Cells A and B/C
are shown in Figure 1-2. Early in 1981 Cell B/C was closed by covering with eight
inches of clay and two and a half feet of soil in accordance with an agreement with the
State of Maryland.

ARCADIS GeraGHTY&MILLER
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The Site is heavily vegetated, by generally robust deciduous forestland and a mix of
herbaceous and scrub/shrub rangeland. In 1992, a small (less than one acre) area of
palustrine emergent scrub/shrub wetland habitat was observed in an area originally
excavated as a retention basin. An unnamed stream traverses approximately 150 linear
feet of the extreme southern portion of the site. The site layout is shown on Figure 1-2.

Roadways have been constructed arouud the perimeter and over the surface of the
landfill to allow access to the site and the monitoring wells. These roadways are
maintained to permit unrestricted access to the landfill. Swales and perimeter ditches
were installed to capture and transport stormwater runoff to a retention basin located
on the south side of the landfill or an unnamed stream in the southwest corner of the
landfill. The existing grades of the landfill surface range from 2 to 25 percent and

currently promote runoff and minimize any ponding of water on the surface of the
landfill. —

The Site is located in a rural area dominated by agricultural and residential land use,
with other uses such as an abandoned gravel mine and an automobile salvage yard
within one mile of the site. Influences from agricultural activities are evident in most
of the ecosystems surrounding the Site..

'1.2.2 Hydrogeology

The stratigraphy and hydrogeology of the unconsolidated sediments and upper bedrock
at the site have been described in detail (Refs. 1, 5, 6,7, & 8). Generally, the three

' followmo stratigraphic units are present beneath the site: (1) unconsolidated sands,
gravels, and various landfiil materials; (2) saprolite (decomposed bedrock) and (3)
bedrock. A line of section map and geologic cross-sections showing the Site
stratigraphy are provided as Figures 1-3, 1-4, and 1-5.

Throughout the Site, only the saprolite and bedrock units are saturated with
groundwater. The Site receives recharge mainly from precipitation, with a small
fraction coming from influx of groundwater from upgradient. Groundwater discharges
to perennial streams located along the topographic lows and geologic lineaments
(zones of increased weathering). A stormwater retention basin is present in the south-
central portion of the site that was reportedly designed to collect runoff from the -
landfill.

The site is located within a hydrologic flow cell that limits the distance that Site-
affected groundwater can flow before being discharged to surface water. The flow cell
is defined by the ridge to the northeast of the site, generally along Waibel Road to the

1-3
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east, along the unnamed creek to the south, and along a topographic low to the west
(within the boundaries of the landfill, the topographic low was filled with waste). This
hydrologic flow cell is illustrated by Figures 1-6a and 1-6b that depict observed water
levels for July 1998.

1.2.3 Environmental Activities

In the summer of 1981, the State initially identified volatile organic compounds
(VOCs), including vinyl chloride, benzene, and toluene, in groundwater samples
collected from a group of monitoring wells located in the vicinity of Cell B/C. In 1982
numerous additional monitoring wells were installed to assess groundwater quality at
the Site. Data collected from these wells indicate the presence of various chemical
constituents in groundwater beneath the Site (Ref. 2).

USEPA proposed the Site for inclusion on the National Priorities List (NPL) on
January 22, 1987, and placed it on the NPL on July 22, 1987. Two of the Potentially
Responsible Parties (PRPs), the County and BFS, entered into an Administrative Order
on Consent with USEPA on December 28, 1988, agreeing to perform a Remedial
Investigation/Feasibility Study (RI/FS) (Ref. 6) with USEPA oversight, in accordance
with the Comprehensive Environmental Response, Compensation, and Liability Act of
1980. as amended (CERCLA).

An additional 13 groundwater monitoring wells were installed during the Remedial
Investigation to further characterize and monitor groundwater conditions at various
depths beneath the Site. Groundwater samples were collected from wells on the Site
and residential wells surrounding the Site. PVC sludge in Cell B/C, soils, leachate
seeps and seep sediments, surface water and stream sediments were also sampled and
evaluated.

A Baseline Risk Assessment (Ref. 1) was performed in order to evaluate the human
health risks and the environmental impacts associated with potential pathways of
exposure to chemical constituents from the Site. The risk assessment concluded that
groundwater poses the primary exposure risk at the Site, that vinyl chloride presents
the greatest potential future carcinogen exposure risk and that manganese presents the
greatest potential future noncarcinogenic exposure risk.

The Feasibility Study (FS) for the Site was completed in April 1993 (Ref. 6). The FS
evaluated remedial action alternatives for the Site based on then-current understanding
of the Site and modeling that predicted extensive vinyl chloride migration in future
vears if an aggressive remedy was not employed. The FS modeling was performed
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without considering the impact of natural attenuation, which was not recognized as a
significant factor at the time. Based on the FS evaluations, a proposed Remedial
Action Plan (RAP) incorporating Landfill Capping/Groundwater Extraction and
Treatment was issued by USEPA on May 26, 1993. The ROD was issued on
September 28, 1993. ’ '

Since the Site ROD became effective in 1993, predesign investigations have collected
new and significant site-specific data showing that natural attenuation mechanisms are
causing groundwater constituents to decline or stabilize and not mlgrate from the
landfill (Refs. 3, 5 & 8). In recent years, the level of research and understanding has
advanced dramatically in the area of natural attenuation mechanisms. To date, five
quarters of biogeochemical groundwater data have been collected using USEPA-
approved protocols to confirm and further demonstrate the effectiveness of natural
attenuation as the alternative remedy for groundwater. In an August 6,.1997 letter,
USEPA stated that it will propose an amendment to the ROD supporting the use of
monitored natural attenuation, rather than groundwater extraction and treatment, as the
preferred alternative remedy for groundwater at the Site. '

The new understanding of the ability of natural attenuation to remediate the
groundwater has also prompted a reconsideration of the landfill cover portion of the
ROD remedy for the Site. This FFS provides an evaluation and comparison of a
vegetative cover and the single-barrier cap systems. The systematic comparison of the
cover alternatives indicates that the vegetative cover system is preferred over the
single-barrier cap not only in groundwater protection, but also in other relevant
respects, including cost-effectiveness, public safety, ecologlcal net benefits and long-
term performance and maintenance.

1.3 Occurrence and Distribution of Constituents of Concern

As explained in previous reports, the occurrence and distribution of the most important
groundwater constituents of concern (COCs) is governed by natural attenuation
mechanisms (Refs. 3, 5 & 9). The foundation for determining the importance of

"natural attenuation lies in the observed marked decline in concentration and reduced
area of primary groundwater constituents detected at the Site. The historical
distribution of constituents indicates vinyl chloride and manganese are the most
commonly detected and most widely distributed constituents at the site. As such, the
occurrence and distribution of these constituents are the predominant factors in
defining the area-of-attainment and potential exposure risk associated with the site.
The new and sighiﬁcant Site data have demonstrated that these constituents are being
reduced and controlled by natural physical and chemical factors at the Site.
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The vinyl chloride plume (in both the saprolite and bedrock water-bearing units)
continues to shrink. Concentrations in individual wells have fallen by approximately
90 percent since 1987, while the area of the vinyl chloride plume has concurrently
decreased (see Figures 1-7 through 1-13). The vinyl chloride plume extends beyond
the area of waste-in-place only in small areas at the northern and southern portions of
the Site. Both anaerobic and aerobic biodegradation mechanisms are actively
degrading the vinyl chloride. The aerobic processes, which are likely the predominant
degradation mechanisms, are dependent on the amount of dissolved oxygen in
groundwater at the Site. Oxygenated water is received through precipitation recharge,
influx of groundwater through upgradient sources, and gaseous diffusion from the
atmosphere through the soil surface. The level of oxygenation can be identified by
oxidation/reduction potential (redox) measurements in groundwater.

The dissolved manganese in groundwater has apparently stabilized, and is not
migrating. An evaluation of historical trends for wells located near and outside the
boundary of waste-in-place indicates that manganese concentrations are at least stable
in the majority of the wells. Other wells show decreasing trends, while a few wells
(located in the oxygen-starved interior of the Site) show increasing trends. (A recent
increase in dissolved manganese concentrations observed in some wells may be an
artifact of the low flow sampling procedures, which cause less air to be introduced into
samples. that have been employed since February 1997, especially for wells located in
the most reduced,portion of the Site plume.) )

The occurrence and distribution of manganese is controlled by biogeochemical
conditions, especially redox potential, which is strongly affected by the availability of
dissolved oxygen. The recently generated biogeochemical data set collected using
low-fTow sampling techniques indicates that elevated dissolved manganese
concentrations can be directly correlated to anaerobic and strongly reducing conditions
in groundwater. Therefore, the aerobic and oxidizing conditions that currently exist at
the Site, surrounding the area of waste-in-place, are sufficiently controlling the
migration of manganese.

The occurrence, fate and transport of constituents of concern other than vinyl chloride
and manganese have also been discussed in previous reports (Refs. 3. 5 & 9). Since
these other constituents are generally found in low and declining concentrations and
since they generally exhibit low mobility in the environment, these other constituents
also do not require application of the original ROD remedies.
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1.4 Summary

The data collected and interpreted during the predesngn investigations comprise
significant and new information developed since the ROD for the Site was signed in
‘September 1993. The assumptions regarding constituent distribution, fate and
transport that formed the risk basis for the ROD are untenable in light of this new
information. In addition, improved understanding of the hydrogeology, groundwater
flow patterns and COC fate and transport warrant reevaluation of exposure risks
assumed for the ROD. There is an increased understanding of the potential risk to
groundwater users posed by the site and the potential effects of landfiil capping on
groundwater biogeochemical conditions. Also, the advent of a large and growing body
of research provides confidence that monitored natural attenuation is an effective
remedial approach for site COCs. This increased understanding and knowledge base
provide the basis for re-evaluating the landfill cover portion of the remedy in this FFS.

1-7
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2. Remedial Action Objectives

The National Contingency Plan (NCP) requires that a feasibility study be performed
for sites under CERCLA “to ensure that appropriate remedial alternatives are
developed and evaluated such that relevant information concerning the waste
management options can be presented to a decision maker and an appropriate remedy
selected.™ It also requires that, as part of the feasibility study, “the lead agency shall
develop one or more innovative treatment technologies for further consideration if
there is a reasonable belief that they offer potential for better treatment performance or
implementability; fewer or lesser adverse impacts than other available approaches; or
lower costs for similar levels of performance than demonstrated treatment
technologies.” '

This section sets out the cleanup goals, or Remedial Action Objectives (RAOs).
Information on the cleanup goals permits comparison of the two alternative cover
technologies on the most important remedy selection issue: remedial performance.

This section also identifies the standard factors governing remedy selection in
feasibility studies. Consideration of factors other than performance is deemed
necessary to identify the most appropriate remedy. These standard factors will govern
remedy selection when more than one alternative is judged to be sufficient to achieve
the remedial objectives.

2.1 Remedial Action Objectives

Remedial Action Objectives are statements in the ROD that specify site remediation
goals and identify COCs, media, and exposure pathways that will be addressed by
remedial actions. Remedial goals establish exposure levels that are protective of
human health and the environment. The RAOs are used in the screening of
technologies and in the development and detailed evaluation of remedial alternatives.

According to the ROD, “The overall remedial objectives for the Site are as follows:

(1) to prevent exposure fo contaminated ground water;

(2) to prevent migration of contaminants from the landfill and PVC sludge cells to
ground water and surface water;

(3) to restore ground water to its beneficial use;
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(4) to prevent exposure to the contents of the landfill and the PVC sludge cells, and
contaminated soils and sediments; and

(5) to control landfill gas to ensure protection of human health and the environment.”

Based on these goals, the following remedial objeétives and cleanup levels were
developed for groundwater at the Site based on the findings from the Remedial
Investigation, Baseline Risk Assessment, and post-ROD predesign investigations:

(1) Prevent exposure to ground water that contains COCs at concentrations that
exceed the cleanup levels presented in Tables 9 and 10 of the ROD, until the
ground water cleanup levels are achieved.

(2) Remediate ground water in the area-of-attainment so that the levels of COCs with
carcinogenic health effects do not exceed the ground water cleanup levels
presented in Table 9 of the ROD.

(3) The levels of COCs with noncarcinogenic health effects presented in Tables 9 and
10 of the ROD and revised in ARCADIS Geraghty & Miller’s January 1998 letter
(Ref. 10) do not exceed a hazard index greater than 1.0 as calculated on a per well
basis. As noted in Tables 9 and 10 of the ROD, USEPA will take background
levels of arsenic and manganese into account in determining whether the
remediation objectives have been achieved.

- 2.2 Feasibility Study Evaluation Criteria

The USEPA guidance for evaluating remedial alternatives prescribe a set of criteria to
be evaluated to determine the effectiveness of each alternative in addressing the
impacts to human health and the environment attributed to the COCs at the Site

(Ref. 11). Each alternative is evaluated based on the following evaluation criteria:

Overall protection of human health and the environment,

»  Compliance with Applicable or Relevant and Appropriate; Requirements
(ARARs) ' '

= Long-term effectiveness and permanence,
a  Short-term effectiveness,

»  Reduction of toxicity, mobility, or volume,

2-2
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» Implementability,
s Cost.
= Support agency acceptance, and

» Community acceptance.

The first two criteria are referred to as threshold criteria. The next five criteria are
commonly referred to as primary balancing criteria. In combination, these seven
criteria make up the major portion of the evaluation. The final two criteria are
commonly referred to as modifying criteria. These criteria will be evaluated following
completion of the FFS and public review and comment.

2-3
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3. Description of Cover Alternatives
This section describes in detail the two cover alternatives being evaluated.
3.1 Vegetative Cover

A vegetative cover will provide containment by preventing exposure to the contents of
the landfill and PVC sludge cells. Treatment will be achieved by allowing infiltration
and oxygen flux to promote the continuation of ongoing natural attenuation of
groundwater. Institutional controls will be provided during the period of attainment
with a perimeter fence and monitoring to demonstrate the success of natural
attenuation. The vegetative cover will achieve the RAOs of the ROD, provide a
holistic approach to site remediation, minimize maintenance and costs, and provide
permanent effectiveness. As the cover vegetation is allowed to mature, it will provide
a natural habitat for local wildlife that currently inhabit the site, and also be more
aesthetically pleasing. )
The vegetative cover alternative consists of at least 2 feet of vegetated cover soil with a
slope of at least 4-percent. Trees existing on the landfill cover will be cleared if soil is
required to attain the 2-foot soil thickness or the 4-percent slope. (See Figure 3-1).

3.1.1 Overview

Current conditions at the Woodlawn Landfill permit and enhance natural attenuation of
the groundwater and stabilization of the waste (Ref. 5). To sustain continued natural
restoration of the aquifer and to meet the other RAOs of the ROD, a vegetative cover is
proposed as a remedial alternative at the Site. As supported by the NCP, and

compared to the remedy prescribed in the ROD, the vegetative cover alternative offers
enhanced waste treatment performance and implementability; fewer or lesser adverse
impacts than other available approaches; and lower costs for similar levels of
performance than demonstrated treatment technologies. The vegetative cover will
prevent exposure to the contents of the landfill and the PVC sludge cells, as required
by the RAOs. ' '

Construction of the vegetative cover would include placing additional cover soil as
necessary to establish minimum slopes and thicknesses, and establishing and
promoting a healthy vegetative cover. Once the initial grading is complete, the
restored areas will be seeded with indigenous grasses that promote runoff and are
suggested for use in highly erodible areas. :
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3.1.2 Existing Cover Conditions

The existing soil cover has been in place over the landfill and PVC sludge disposal
cells for approximately the last 17 years. The depth of the soil cover across the site
ranges from 0.5 to 2 feet, with an average depth of 1 foot (Ref. 8). The soil cover
has provided adequate protection of the in-place waste from surface exposure since
closure. as indicated by the lack of detectable impacts to the nearby stream. Also,
the site is heavily vegetated with grasses, brush, shrubs, and trees except for a few
areas that have been cleared and used for access and storage during past
investigations.

Approximately 8.5 acres of the landfill area are covered with an oak-hickory forest
habitat. The center of the landfill, where the trees have not yet become established, is
classified as an old field habitat (Ref. 7). An old field habitat is an abandoned field or
disturbed terrestrial habitat with a well established soil base. This type of habitat is
characteristic of the beginnings of woodlands with dense clumps of slender trees.
Therefore, indications are that conditions at the landfill will promote the continued

be covered with trees.

maturation and sustainability of the forest habitat and the entire landfill will eventually .

Prior to construction, in order to verify the existing thickness of the cover soil on the
landfill, sufficient soil test pits will be excavated to the top of waste to determine soil
cover needs. This will enable better prediction of the quantity of imported soils
required for the construction of the final cover. ‘

3.1.3 Vegetative Cover System Components
3 1.3 1 Vegetative/Protective Layer

The function of the vegetative/protective layer is to promote surface runoff and
minimize soil erosion. The intent is to prevent human or environmental exposure to
the contents of the landfill and PVC sludge disposal cells, and to prevent the migration
of contaminants to surface water receptors. '

The areas that require additional cover soil to meet the 2-foot minimum soil thickness
and 4-percent minimum slope will be grubbed to prepare the site for additional cover

soil. The additional cover soil will consist of locally-available clean soils placed in 8-
inch thick loose lifts until the minimum thickness and slopes are established.

3-2
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Once the initial grading is complete, a 2-inch thick layer of 'co;npost will be placed
above the new cover soils. This compost will be incorporated into the upper 4 inches
of the cover soils by ripping or tilling to create a 4-inch thick layer with sufficient
organic content and nutrients to support the growth of vegetation. Alternatively, six
inches of topsoil will be placed above the cover soil so that the final protective layer is
a minimum of two feet thick, including the existing soils. The vegetative layer will
sustain plant growth in the uppermost layer of the cover system to restrict the rate of
soil erosion, promote drainage on the cover, and improve the overall appearance of the
closed landfill. This layer will also remove a portion of the infiltration via
evapotranspiration. '

3.1.3.2 Treés

As discussed in Section 3.1.2, a test pit invéstigation will be conducted to determine
which areas will require supplemental cover soil to meet the 2-foot soil thickness.
Based on the existing topographic survey, grading will also be performed to provide a
minimum 4-percent slope on the cover. The trees in the areas to receive supplemental
soil will be cleared. Where a 2-foot soil cover over the waste exists, trees will be
allowed to remain and be permitted to continue the process of natural succession in the
forested areas. Eventually the native oak-hickory forest, which has been gradually
reclaiming the landfill since closure 17 years ago, can be restored.

3.1.3.3 Gas Management

Since the vegetative cover does not incorporate a barrier layer that is impermeable to
landfill gases, construction of a gas collection system is not necessary. The minimal
remaining amount rate of landfill gas production will diffuse freely to the atmosphere,
or be assimilated within the root zone, without harming the cover.

3.2 Single-Barrier Cap

The single-barrier cap functions as a cap over the waste. Capping is a containment
technology that isolates the landfill contents and mitigates the off-site contaminant

. migration through the use of engineered controls. Capping does not contribute to
treatment of waste in the way that a vegetative cover does. The area to be capped is
listed as 31 acres in the ROD; however, based on the delineation of landfill material
and cell boundaries described previously, the actual area to be capped under this
alternative is approximately 20.5 acres. Accordingly, this evaluation was prepared
based on a 20.5-acre cap (see Figure 3-2). The single-barrier cap will also include
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institutional controls such as a perimeter fence to restrict access indefinitely and
monitoring to determine the effects on surrounding residential wells.

The major components of a single-barrier cap system, as determined in the Predesign
Investigation Report (PDIR) (Ref. 3) and in compliance with the ROD, consist of the
following elements, in ascending order:

»  Foundation layer (Random Fill)
»  Gas Venting Trench System

= Barrier layer

= Drainage layer

»  Vegetative/protective layer
Each layer is discussed in greater detail in the following sections.
3.2.1 Foundation Layer

The foundation layer must provide a structurally-stable subgrade to support the
overlving cap components and achieve a subgrade configuration that will ensure
positive drainage. The minimum depth of the foundation layer is 2 feet, and the
maximum slope is 4 percent. This subgrade configuration is accomplished by
clearing. grubbing, and proof-rolling, if necessary, the existing cover soil and
incorporating this material into the subbase layer. Relatively flat areas are regraded
to achieve a minimum 4 percent slope to prevent the ponding of surface-water runoff
that could increase infiltration. On-site regraded material is supplemented with off-
site common borrow material, as required, to achieve the final contours. This layer
will effectively ensure a subbase of uniform strength, demonstrated through
proof-rolling, that is adequate for the support of temporary construction equipment
and permanently overlying cover components.

The existing cover over the site is composed of between 6 and 24 inches (with an
average of 12 inches) of reworked sand and gravel material that contains fines and
resembles a silty loam (Ref. 8). The depth of cover across the landfill will be
investigated by installing 2 test pits per acre. Each pit will be excavated to the top of
waste and the depth of the soil cover reported. Data from this investigation will be
used to predict the quantity of imported soils required for the construction of the final
cover. It is anticipated that the existing soil cover material will be supplemented with
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an average of 12 inches of common borrow (of a similar particle-size distribution) over
at least a portion of the site to achieve an acceptable subbase thickness and minimum
slope requirements.. o ' o ' '

3.2.2 Barrier Layer

Overlying the foundation layer is a barrier whose primary function is to deflect the
infiltration of precipitation into the waste and to promote lateral drainage along the
upper surface of the barrier by diverting percolating water. Through the PDIR
alternatives evaluation, a synthetic membrane was selected as the cost-effective barrier
layer material for the Woodlawn Landfill (Ref. 3).

A 40-mil linear low density polyethylene (LLDPE) synthetic membrane was selected
for this site because of its flexibility, waste compatibility, accepted use, and cost-
effectiveness. A non-textured LLDPE was selected over most of the site because of
the gentle slopes (i.e., slopes less than 10 percent) that exist. On any portion of the
landfill with slopes greater than 10 percent such as the western portion of the site
where slopes approach 25 percent, a textured LLDPE was selected. The estimated area
requiring textured material is approximately 5.6 acres. The textured LLDPE would
also be applied locally on an as-needed basis to increase frictional resistance and,
therefore, slope stability. ' '

" 3.2.3 Drainage Layer

The purpose of a drainage layer is to intercept percolating infiltration that could
otherwise collect and build up head on the underlying barrier layer and to induce
internal drainage within the cover system. Water that accumulates immediately below
‘the vegetative/protective layer is routed through the permeable drainage layer for
release along the perimeter of the cover system. Through the PDIR alternatives
evaluation, a geocomposite was selected as the cost-effective drainage layer material
for this site (Ref. 3). ’ N

The geocomposite would consist of a geonet, which is comprised of two overlapping
polyethylene strands wound into a net structure that transmits fluid, sandwiched
between two geotextile layers, The geotextile layers provide a protective cushion and
also prevent clogging and obstruction of flow into the geonet.
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3.2.4 Vegetative/Protective Layer

The function of a protective soil layer is to ensure the integrity of the barrier layer from
root and burrowing animal penetration, frost/desiccation damage, and accidental
puncture through the application of an adequate thickness of soil material.
Furthermore, this layer will eliminate exposure of the synthetic membrane barrier to
ultraviolet degradation and preserve the moisture content of subsurface natural
materials.

The total thickness of the additional vegetative/protective layer is 24 inches. This
layer consists of commonly available, bank-run or other similar material to be used for
the foundation layer and which is screened to remove large rocks that may damage the
underlying drainage and barrier layers. Four inches of soil capable of establishing and
maintaining vegetative growth would be adequate to sustain vegetation at the site;
however, in accordance with the ROD, a minimum of 6 inches of soil was specified.
This soil is an organic-rich topsoil that overlays the lower 18 inches of bank-run
material or may be bank-run material or other common borrow that is amended with
an alternative organic-rich material, such as compost. The vegetative layer must
sustain plant growth in the uppermost layer of the cover system to limit the rate of soil
erosion. assist drainage on the cover, and improve the overall appearance of the
covered landfill. This layer will also remove a portion of the infiltration by
evapotranspiration.

3.2,5 Final Grading Plan

The final grading plan for this alternative is similar to the existing contours; however,
the overall grade is raised approximately 3 feet by the multiple layers composing the
cover. Significant regrading will only be required in those areas where less than a 4
percent grade is currently present, primarily in the north-central portion of the site.
This area is similar to that requiring regrading for the vegetative cover alternative.
Some limited additional grading may be required to smooth slopes and contours to
facilitate installation of the synthetic membrane barrier layer.

3.2.6 Gas Venting System

Given the age of the landfill and the advanced degree of waste degradation with

respect to the gas generation rates, an active gas-venting system is unnecessary. Based -

on calculations to estimate the rate of expected gas generation from the landfill, a
passive gas collection system has been designed to collect and vent landfill emissions
from beneath the low permeability barrier layer. This will reduce the potential for
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gases to accumulate under the cap that can cause an explosion or fire at the site and
which may damage the integrity of the cap. The passive gas system will consist of a
Header system and twelve surface vents. The three header pipes are trenched beneath
the foundation layer 1-foot into the waste and placed in gravel with a minimum_
hydraulic conductivity of 1 x 10-2 cm/sec. The header pipes run parallel in a north-
south direction across the landfill and are spaced approximately 300 feet apart, a
distance calculated as sufficient for maintaining gas pressures below 16 psf. Four-inch
diameter perforafed corrugated, polyethylene pipe is utilized for the piping system.
The vents will extend approximately 3 feet above ground surface. If gas generation
rates were to exceed the capacity of the surface vents, supplemental passive gas
venting wells would be installed along the header pipe system to increase the capacity
of the passive gas collection system.
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4, Performance Differences Between Cover Alternatives

4.1 Control of Constituent Migration

Two important functional differences exist between the vegetated cover and the single-
barrier cap that affect each system’s ability to contribute to meeting the groundwater
cleanup objectives. First, the single-barrier cap is more effective than the vegetative
cover in restricting precipitation infiltration into the waste, particularly in the initial
period before trees become established across the cover. Lower amounts of infiltrating
precipitation are typically considered more favorable in terms of restricting constituent’
migration, since the generation of leachate is minimized. Second, the vegetative cover
is far more permeable to oxygen than is the single-barrier cap. Oxygen migration into
the fill material and the groundwater is important, if not essential, to maintenance of
the natural attenuation mechanisms that are currently degrading vinyl chloride and
immobilizing manganese.

The impact of future infiltration through the landfill cover on the quality of
groundwater beneath and downgradient of the Site has been assessed using the three-
dimensional groundwater flow and transport model that was developed to support
natural attenuation as an alternative to the ROD-prescribed groundwater pump and
treat remedy. The details of the model are described in the Focused Feasibility
Study/Groundwater Remedy (Ref. 5).

The performance of the vegetated cover was evaluated by simulating the fate of vinyl
chloride using the calibrated transport model, and assuming infiltration rates based on
the current cover conditions. This modeling approach is conservative, because it
overestimates infiltration somewhat. The grading plan of the vegetative cover will be
an improvement over existing conditions in only a limited area, while the addition of
an average of 1 foot of cover soil will only marginally reduce the infiltration rate
through the cover. Also, no account is taken of expected reductions in infiltration that
will oceur as trees colonize the cover. A similar modeling of the single-barrier cap
performance was undertaken using much lower infiltration rates calculated for the
single-barrier cap design using the HELP modei (Ref. 4).

The simulations were evaluated using the March 1996 observed vinyl chioride
concentrations as initial conditions (see Figures 1-10 and 1-11). Existing levels of
domestic pumping were assumed for the simulations. Two additional simulations
were performed to evaluate the effects of future concentrated residential development
in the vicinity of the Site.

The output of the simulations were examined to estimate the time at which vinyl .
chloride concentrations are projected to achieve the remedial objective of | part per
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billion (ppb). While that the ability of groundwater transport models to precisely
predict the time of attainment of cleanup levels is limited, groundwater modeling, as
applied at the Woodlawn Landfill, is useful to compare the relative time frame for
attainment of cleanup objectrves for various remedial approaches.

1l
b

- Using either the current infiltration rate or the infiltration rate appropriate fora single-
barrier cap, vinyl chloride concentrations are predicted to decrease from 1996 levels
under current conditions and each future residential development scenario. The
simulations indicate that the concentrations of vinyl chloride will decline to levels
below the RAO of 1 ppb by approximately the year 2011 (see Figures 4-1 through 4-
11). The modeling predicts that existing or potential future domestic wells in the
vicinity of the site will not be 1mpacted for any of the remedial or future development
scenarios. Based on the fate and transport modeling results, future domestic wells in
any other region will not be impacted by vinyl chloride from the landfill. Recent water
quality data collected in 1997 utilizing low-flow sampling techniques indicate
continued site-wide concentration declines and validate the model predictions.

Thus, fate and transport modeling indicates that infiltration rate differences between
the vegetative cover and the single-barrier cap do not materially change the time at
which the groundwater cleanup objective for vinyl chioride is achieved. The model is
calibrated, however, to degradation rates observed under conditions of relatively free
influx of water and oxygen to the subsurface. There is a possibility that reductions in
these influxes caused by installation of a single-barrier cap could substantially retard
the degradation rates and slow the rate of cleanup.

Retardation of natural attenuation mechanisms under the single-barrier cap is
anticipated based on the current understanding of aerobic degradation mechanisms and
based on observations at this Site. Aerobic oxidation is the fastest natural attenuation
mechanism for the degradation of viny! chloride. Therefore, available dissolved
oxygen present within the plume is an important factor in the assimilative capacity of
the aquifer for vinyl chloride. Groundwater sampling data collected in March, May,
‘August, and November 1997 indicate an inverse correlation of vinyl chloride
concentrations to dissolved oxygen content in groundwater: vinyl chloride is not
present in groundwater that contains dissolved oxygen in the aerobic range.
Data from wells located along the landfill perimeter indicate that concentrations of
manganese in the area-of-attainment are declmmg with time via natural attenuation
mechanisms. While naturally-present manganese may be dlssolvmg within the more
anaerobic, hlghly-reduced portions of the landfill interior, it is evidently precipitating
once it has migrated to pomons of the aqulfer where aerobic conditions exist.

‘ Continuous replenishment of oxygen into the impacted areas is therefore advantageous
in maintaining the observed degradation of vinyl chloride and raising the redox
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potential. Raising the redox potential will also enhance the geochemical environment
within the plume to revert back to the background conditions at a faster rate. The
vegetative cover system, which allows the maximum infiltration of oxygen-rich water
into the plume, will facilitate this ongoing monitored natural attenuation remedy.

The shrinkage of the vinyl chloride plume indicates that any leachate being generated
is assimilated before it can threaten potential receptors, and the current knowledge of
natural attenuation mechanisms indicates that the process is oxygen-driven. Oxygen is
currently transported into the Woodlawn Landfill through precipitation recharge,
influx of groundwater from upgradient sources, and gaseous diffusion from the
atmosphere through the soil surface. Each of these pathways was evaluated in detail in
the Final Design Report {for the] Landfill Cover System (Ref. 4). Precipitation
recharge transfers about 400 pounds of oxygen per year into the landfill. The lateral
inflow of groundwater from upgradient sources is a minor contributor because the
landfill is located in the upgradient portion of the local flow system, and the water
supply well at the waste transfer station is between the landfill and upgradient recharge
areas, thereby reducing the available flow. Oxygen transport from lateral groundwater
inflow was computed to be only about 13.5 pounds per year. The primary mechanism
transferring oxygen into the landfill is diffusion into the soil from the atmosphere. As
summarized by Nyle Brady (Ref. 12),

“the exchange of gases between the soil and the atmosphere . . . is facilitated
by two mechanisms: mass flow and diffusion. Mass flow of air, which is due
to pressure differences between the atmosphere and the soil air, is less
important than diffusion in determining the total exchange that occurs. It is
enhanced, however, by fluctuations in soil moisture content. As water moves
into the soil during a rain . . . air will be forced out. Likewise, when soil water
is lost by evaporation from the surface or is taken up by plants, air is drawn
into the soil. Mass flow is also modified slightly by other factors such as
temperature, barometric pressure, and wind movement. Most of the gaseous
interchange in soils occurs by diffusion.”

Brady estimated the minimum rate of oxygen diffusion at the bottom of the root zone
to be 5 x 10~8 grams per centimeter squared per minute, or 2,340 pounds per year per
acre. Over the surface of the landfill, this translates into 48,000 pounds of oxygen per
vear into the landfill, which facilitates the stabilization of the waste. By contrast, the
single-barrier cap would admit only an estimated 51 pounds of oxygen or about a tenth
of one percent of the influx that is currently supporting the aerobic natural attenuation
mechanisms. The natural attenuation process is not sufficiently understood such that
the effects of incremental change in parameters can easily be quantified. However,
this tremendous reduction in oxygen loading is expected to have an adverse effect on
the degradation and stabilization of the waste and the natural attenuation of the vinyl
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chloride dissolved in groundwater. The resultant reduction in the natural attenuation
rate for vinyl chloride would likely cause dissolved vinyl chloride to be more persistent
and may actually increase the rate of contaminant influx to groundwater due to
reduced natural attenuation in the waste. Further, the time for achievement of the
RAOS could be extended. '

The vegetative cover will allow the maximum rate of oxygen flux into the groundwater
through the surface of the landfill, and experience at the site demonstrates that
continued infiltration is not detrimental to the attainment of the groundwater cleanup
objectives. Therefore the vegetative cover performance is most supportive of
continued natural attenuation and ultimate restoration of the aquifer. '

4.2 E’rosion"ControI and Prevention of Direct Contact with Waste

Since both cover alternatives include substantial vegetated surface layers, erosion and
sediment production rates are not expected to be significant for the instailed covers.
Maintenance of these covers will assure that waste will not surface and be a source of
direct contact or airborne exposure. Cuirent site conditions indicate no erosion rills or
channels, and no exposed-waste due to wind or stormwater runoff. The amount of
erosion and sediment production was quantified using the Universal Soil Loss
Equation for two scenarios: (1) a vegetative cover with the trees cleared and (2) a
vegetative cover with the trees remaining (Ref. 3). According to these results, no
permanent erosion and sediment control measures are necessary in either situation. If -
the trees are not cleared, the erosion rate was calculated to be approximately 0.1
tons/acre/year subsequent to the establishment of vegetation on the restored areas. If
the trees are cleared, the erosion rate was calculated to be approximately 0.2
tons/acre/year subsequent to the establishment of vegetation. As the vegetative cover
system evolves toward a forest community, the erosion rate is expected to decline,
whereas for the single-barrier cap system, which maintains essentially the same
susceptibility to erosion in perpetuity, the erosion potential will not decline from the
0.2 ton/acre/year rate. ' ' o

The amount of erosion and sediment production during the construction of the
vegetative cover system is significantly less than that produced for the single-barrier
cap alternative for several reasons. It is likely that the area requiring additional soil for
the vegetative cover is less than the area of the single-barrier cap. The slopes of the
vegetative cover will likely be less steep, since the vegetative cover will require less
additional soil than the single-barrier cap. Also, the construction will therefore require
less time than the single-barrier cap construction.
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4.3 Maintenance Requirements

The vegetative cover system will require very limited maintenance to ensure that a
permanent vegetative stand is established in the first full growing season. The seed
mixture is selected in conjunction with the Cecil County Soil Conservation Service to
incorporate components of the existing native cover which does not require mowing or
irrigation. and represents the end-stage natural vegetation in the area until trees are
established. Following the first season, maintenance is limited to annual inspections to
identify excessive settling that may cause ponding and erosion channel development
that could expose waste. The vegetative cover has only one layer to be maintained, as
opposed to the multi-layered single-barrier cap; therefore, any potential problems that
would require repair would be obvious in a visual inspection, such as ponding, erosion
rills. and stressed vegetation, and would be readily restored. These issues would not be
indicative of an underlying problem requiring excavation into the vegetative cover to
discover the cause or other further investigation. This one-layer maintenance
requirement minimizes potential threats to the function of the cover system and fosters
routine maintenance.

4.4 Public Safety Risks

The location of the Woodlawn Landfill in a rural-residential setting reduces the
potential for high incidences of unauthorized site access. However, one short-term
concern that will arise during construction of this cover system is the risk to the
surrounding neighborhoods created by hauling soil and other building materials to the
site. The roads surrounding the site are narrow, do not have shoulders, and are lined
with residences in every direction. The risk posed by the trucks hauling materials to
the site may well exceed any risks currently posed by the site. Public safety risks
associated with hauling of materials would be larger for the single-barrier cap than for
the vegetative cover because larger amounts of imported soils and other materials are
required to construct the single-barrier cap.

4.5 Beneficial Site Re-Use

The minimal site construction that would be required to install and maintain the
vegetative cover expedite site stabilization and limit disruption of the current habitat
for local wildlife. Clearing of the existing stands of trees and ground cover around the
perimeter of the site is minimized. Remaining trees will intercept dispersing airborne
particles to create a natural noise barrier, screen the view from neighbors, and provide
a windbreak. Because no barrier layer is incorporated into the vegetative cover
system. this design is compatible with beneficial natural reforestation of the cover area.
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By contrast, installation of a single-barrier cap would limit the options for future
beneficial use of the Site. The currently established habitat for wildlife in the Site
vicinity would be more greatly disturbed becausg: the existing stands of trees and
ground cover around the perimeter of the Site would be removed to outside the limits
of waste placement. This removal would result in a significant reduction of, and in
some cases, the complete removal of the natural barrier between the Site and
surrounding residences. Because this alternative includes a synthetic membrane
barrier layer, natural reforestation is not possible because the tree roots would damage
the barrier system; a grassy condition will, therefore, need to be maintained forever.
Active reuse of the Site will also be limited, unless planned and incorporated into the -
remedy. The cover system could be susceptible to penetration from any surface
activities, resulting in contact with waste that would not be decomposed as water and
oxygen infiltration would have been shut.off.

A potential beneficial use for the Site, particularly under the vegetative cover
alternative, is the establishment of a wildlife and landfill educational center, as well as
a wildlife enhancement program in conjunction with the Wildlife Habitat Council
‘ (WHC). BFS is working with the WHC regarding a future program for management

. of wildlife and habitat diversity at the site while educating the public regarding landfill
management and environmental awareness. With the focus on environmental
enhancement and waste management, this project could be combined with a campaign
to increase recycling in the area as well. The WHC has prepared a report entitled
Opportunities for Wildlife Habitat Enhancement at the Bridgestone/Firestone
Woodlawn Land(fill (see Appendix A). BFS intends to foster communications between
the County, Marylénd Department of the Environment (MDE) and USEPA, with the
objective of working with WHC to implement these concepts.

‘4.6 Stormwater Management

In general, the final grades of both cover systems will mimic the existing topography
except at the crown of the landfill where currently flatter grades will be increased to 4
percent. The minimum slope for the entire landfill area will be 4 percent. Pre- and
post-development stormwater runoff quantities for these covers were calculated using;
the Soil Conservation Service Technical Release 55 (SCS TR-55) Computer Model -
Urban Hydrology for Small Watersheds (Ref. 3). Runoff quantities were calculated
for the following design storm events:

= 2-year, 24-hour reoccurrence interval;

= |0-year, 24-hour reoccurrence interval; and,

‘ = 25-year, 24-hour reoccurrence interval.

ARCADIS GERAGHTY@ MILLER’ AR312379

4-6




Focused
Feasibility Study

Final Cover System

The peak runoff from the landfill for the design storm events were calculated using the
Tabular Hydrograph Method.

The difference in the volume of runoff from each drainage area under the pre- and
post-development conditions for the 2-year design storm was used as the criterion for
requiring stormwater management and/or the type of stormwater management control
structures. If the calculated peak runoff during the post-development conditions
results in less than a 10 percent increase in runoff compared to that calculated for the
pre-development (i.e., current) condition, no additional permanent stormwater controls
are warranted or necessary for the site. The runoff resulting from the 10-year and 25-
year design storm events were used to size control features.

The post-development runoff for the 2-year design storm for the vegetative cover
system alternative with trees resulted in no increase in runoff from any of the three
drainage areas for the Site. Therefore, new stormwater management controls will not
be necessary if no trees are cleared. If all trees are cleared under the vegetative cover
system alternative or if the single-barrier cap system were to be implemented, there
would be an effective increase of more than 10 percent in one of the three drainage
areas.

In the long-term, the vegetative cover would be expected to evolve to a forested
condition that would actually reduce stormwater runoff rates from current levels,
which will constitute an overall benefit to the watershed. The design of stormwater
management controls will be determined by cover system components and grading.

4.7 Pilot Study and Evaluation of Vegetative Cover

The vegetative cover is proposed as a 5-year pilot study. If the pilot study evaluation
demonstrates that the vegetative cover allows natural attenuation to continue to restore
the aquifer to beneficial use, the vegetative cover will remain as a permanent solution.

A monitoring program has been designed to demonstrate natural attenuation,
consistent with the intent of USEPA guidance and technical protocols published by the
U.S. Air Force (Refs. 13 & 14) for long-term compliance monitoring practices and
RAOs and guidance for the Woodlawn Landfill discussed in this FFS. The purpose of
the long-term groundwater monitoring plan is to document that the natural attenuation
mechanisms that are currently effective in attenuating COCs in groundwater at the Site
continue, 1o ensure that cleanup levels are achieved, and protection of human health
and the environment is continued. The May 21, 1998 Long-Term Groundwater
Monitoring Plan was conditionally approved by USEPA on June 29, 1998, and the
Revised Long-Term Groundwater Monitoring Plan, in compliance with the conditions,
was submitted to USEPA on July 14, 1998 (Ref. 15).
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Five quarters of groundwater data have béen collected to date as part of the Long-Term
Groundwater Monitoring Program, and quarterly monitoring will continue throughout
the five-year pilot study. To ultiinately demonstrate final attainment of the RAOs, in
-accordance with the Revised Long-Term Groundwater Monitoring Plan, the quarterly
long-term groundwater monitoring data collected will be evaluated with statistical
methods consistent with USEPA guidance (Ref. 16) to determine if measured
concentrations are below the cleanup standard. Data will also be analyzed to ensure
that statistically decreasing trends continue, and no increasing trends are discovered
that indicate imminent threat to human health or the environment.

If the five-year statistical review demonstrates that groundwater concentration trends
continue toward remediation goals, it will be determined that the vegetative cover is an
appropriate cover alternative for the groundwater remedy at the Woodlawn Landfill,
and will remain as the permanent landfill cover. If the five-year statistical review
demonstrates that statistically increasing trend(s) exist that may threaten groundwater
users, construction of the USEPA-approved single-barrier cap system will be the
presumptive contingency remedy to the vegetative cover. Prior to implementing the
presumptive remedy, other remedies will also be evaluated in a focused feasibility
study which will address the specific identified imminent threat to human health or the
environment. ‘




5. Comparative Analysis of Alternatives

This section evaluates the remedial alternatives according to the feasibility study
remedy evaluation criteria identified above in Section 2.2.

5.1 Overall Protection of Human Health and the Environment

This evaluation criterion provides a final check to assess whether each alternative
provides adequate protection of human health and the environment. A review of each
of the pathways by which human health and the environment could be impacted shows
that the proposed vegetative cover remedy is at least equally protective as the barrier
cover remedy required by the ROD. Both alternatives minimize erosion and promote
runoff. Both alternatives remove COCs from the groundwater. Both alternatives.
prohibit contact with the underlying landfill contents, and both alternatives would
achieve cleanup levels within a similar time frame according to the groundwater
modeling. There is a significant possibility, however, that the single-barrier cap, by
blocking the migration of oxygen to the subsurface, would actually delay achievement
of the groundwater cleanup objectives.

5.2 Compliance with ARARs

Section 121(d) of the Superfund Amendment and Reauthorization Act (SARA) and the
NCP require that remedial actions under CERCLA comply with all federal Applicable
or Relevant and Appropriate Requirements, or ARARs. State requirements must also
be considered under Section 121(d)(2)(c) of SARA if they are legally enforceable and
consistently enforced statewide. Under Section 121(d)(4) of SARA, requirements may
be waived by the USEPA under specific conditions, provided that protection of human
health and the environment is still assured.

ARARS may include the following:

= Any standard, requirement, criterion, or limitation promulgated under federal
environmental law, and

= Any promulgated standard, requirement, criterion, or limitation under a state
environmental or facility-siting law that is more stringent than the associated
federal standard, requirement, criterion, or limitation.

“Applicable” requirements are promulgated cleanup standards, standards of control, or
other substantive environmental criteria, or limitations. In other words, these are legal
requirements specifically applicable to the site. These requirements specifically
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address a hazardous substance, a remedial action, a location, or other &te-specxﬂc
condition.

“Relevant and appropriate” requirements are federal and state standards, criteria, or
limitations'that are not legally applicable to the project, but which may address
problems sufficiently similar to those found.

There are no regulations applicable to the design of the cover for this Site. Both cover
alternatives comply with Maryland regulatlons that could be considered “relevant and
appropriate”, with one exception. The vegetatvlve cover does not include a low
permeability layer or a drainage layer. However, it is not clear that it is appropriate to
apply the Code of Maryland Annotated Regulation (COMAR), which is applicable to a
newly closed lahdﬂll, to a landfill that has been closed for more than seventeen years.
Additionally, COMAR 26.04.07.03.A states, “A person may not engage in solid waste
handling in a manner which will likely . . . impair the quality of the environment or
create other hazards to the public health, safety or comfort as may be determined by
the Approving Authority.” The vegetative cover is an alternative proposal that
achieves the intent of the State’s design requirements, which is the protection of
groundwater and air quality, while preventing direct exposure to waste. The vegetative
cover allows ongoing natural attenuation mechanisms to continue to degrade and/or
stabilize COCs and restore the groundwater to its beneficial use. In the specific case of
the Woodlawn Landfill, construction of a final cover in compliance with COMAR
could interfere with the natural attenuation mechanisms currently cleaning up the
groundwater. With the support of this engineering analysis, a vegetative cover is an
appropriate technology to implement as a pilot study to meet the environmental goals
intended by COMAR. Compliance with ARARs may be re-evaluated at the
completion of the pilot study.

5.3 Long-Term Effectiveness and Permanence

This evaluation criterion addresses the results of a remedial action in terms of its
permanence and the quantity/nature of waste or residual levels of contamination
remaining at the Site after the RAOs have been met. The primary focus of this
evaluation is the extent and effectiveness of the controls that may be requlred to -
manage the reSIdual levels of COCs remammg at the Site.

Both alternatives would permanently remove COCs from the aquifer that underlies the
Site, while containing waste-in-place. The magnitude of residual risk, though, could
be higher with the single-barrier cap, as it would slow the degradation process, '
possibly preventmg the complete stabilization of the waste. Therefore, if the cover
should fail, there could be an environmental exposure to partially decomposed waste.

" ARCADIS GERAGHTY S MILLER R
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While this is a relatively small risk, allowing the waste to further decompose under the
permeable vegetative cover does provide an advantage in this respect.

Maintenance requirements for the single-barrier cap system are much greater than
those required for the vegetative cover alternative. The vegetative cover is a natural,
holistic remedy that will work with the surrounding environment to promote natural
attenuation of groundwater contaminants while allowing waste to decompose. Any
disruption of the vegetative cover would be apparent during visual inspections. For
instance, surface ponding, erosion gullies, and stressed vegetation are typical problems
that would require maintenance and each are detectable through a visual inspection.

Potential problems with the single-barrier cap system are not always as apparent. For
instance, if surface ponding is observed, the cause may be settling of the underlying
synthetic membrane and drainage layer. This would compromise the function of the
drainage layer and ultimately the synthetic membrane. An ensuing subsurface
investigation would therefore be required. Repair of geosynthetics in a single-barrier
cap system holds greater risks than the typical reseeding and erosion repair that may be
necessary for a vegetative cover. In addition, the outlet of the drainage layer for the
single-barrier cap will require perpetual maintenance to ensure that this layer maintains
proper flow capacity. Clogging of the drainage layer could cause detrimental effects to
the overlying cover soil and vegetation through head build-up.

A single-barrier cap will require perpetual maintenance to maintain a healthy stand of
grass. Routine maintenance is required to ensure that trees do not infiltrate onto the
landfill footprint because the roots would damage the synthetic membrane through
penetration. Under the vegetative cover remedy, native trees and grasses will
eventually take over and reduce requirements for maintaining healthy vegetation.

The vegetative cover will naturally vent any future gas generation at the landfill, which
will be minimal. Methanotrophs (methane-reducing bacteria) within the root zone of
the vegetation can also serve to assimilate some of the landfill gas, producing a net
reduction in total emissions. The single-barrier cap requires gas vents to be installed
so that gas does not accumulate beneath the impermeable synthetic membrane. The
natural venting system of the vegetative cover will function throughout the life of the
cover without fail. The landfill has naturally and successfully vented landfill gasses to
the atmosphere with no detected adverse effects to air quality for the past 17 years
since closure. Conversely, the gas venting system of the single-barrier cap will
concentrate gas before it is diffused into the atmosphere, requiring continual
monitoring. This system also has the potential to fail in the future, which could cause
detrimental effects to the cover system and local air quality.
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5.4 Reduction of Toxicity, Mobility, or Volume

This evaluation criterion assesses the ability of the remedial alternative to permanently
and significantly reduce toxicity, mobility, or volume of the COCs. The COCs
beneath the landfill have been monitored extensively for the last 10 years and are
clearly documented to be decreasing in magnitude and extent. This natural
remediation of the Site has occurred under existing conditions and will continue after
the vegetative cover has been constructed. The natural attenuation processes
responsible for the remediation of COCs are driven by the influx of clean water and
oxygen into the waste-in-place and the groundwater. At the current phase in the life
cycle of the Woodlawn Landfill, waste degradation is nearing completion, methane
generation has fallen to minimal levels, and the waste has consolidated well
(subsidence has not been noted since the inception of the RI/FS).

Recent investigative work at the Site to determine the thickness of the existing cover
indicated the waste currently has the consistency of a thick organic soil mixed with
nondegradable plastics. If the single-barrier cap were constructed at the Site, the
continued degradation of constituents and stabilization of the waste would virtually
stop. The influx of clean water and oxygen would stop and the waste would be
entombed, possibly creating management problems for future generations. The data
collected at the Site indicate that a vegetative cover will be more effective at reducing
the toxicity, mobility, and volume of the waste than would be a single-barrier cap.

5.5 Short-Term Effectiveness

This evaluation criterion assesses the effects of the alternative during the construction
and implementation phase, and until the RAOs are met. Under the criterion,
alternatives are evaluated with respect to their effects on human health and the
environment primarily during construction of the remedial action.

Both alternatives would provide short-term protection of residents who use
groundwater from the local aquifer by providing institutional controls (groundwater
monitoring, deed and groundwater use restrictions, provision of an alternate water
supply if necessary, and a chain-link fence around the Site) until cleanup levels are
attajined. The single-barrier cap system, however, would require over three times as
much soil fill, and implementation of the single-barrier cap system would increase
risks to the surrounding neighborhoods during construction created by hauling fill
materials to the Site. The roads surrounding the Site are narrow, do not have
shoulders, and are lined with residences in every direction. The risk posed by the
trucks hauling soil to the Site may well exceed the risk currently posed by the Site;
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theretore reducing the fill volume may be the most effective step that can be taken to
reduce overall site risks.

The single-barrier cap will require complete site clearing, which will permanently
eliminate habitats for several bird, mammal, reptile and amphibian species reported at
the Site (Ref. 7). If the forested area remains undisturbed under the vegetative cover
alternative due to sufficient cover soil in this area, disruption of these habitats will be
minimized, and would come mainly from noise and dust during construction.

5.6 Implementability

This evaluation criterion addresses the technical and administrative feasibility of
implementing an alternative and the availability of various services and materials
required during its implementation.

Both alternatives are technically and administratively feasible. Services and materials
for both alternatives are readily available. The vegetative cover alternative relies on
the natural treatment process occurring beneath the ground surface with minimal
engineered intervention and does not pose any exposure or risk of adverse impacts
related to operation. From a technical standpoint, the measure of implementability for
the alternatives becomes directly related to the amount of site work required to
complete the construction. The less site work required, the more constructable the
alternative. As presented previously, the vegetative cover alternative is able to achieve
the objectives with the least disruption to the Site and surrounding neighborhood
habitats.

Quality assurance/quality control requirements for installation of the geosynthetic
materials in the single-barrier cap far exceed those of the vegetative cover. There is a
much greater possibility of error when placing and seaming geosynthetics for the
purpose of hydrologic control. Manufacturing and construction errors can compromise
the purpose of the single-barrier cap system, while there are no synthetic materials in
the vegetative cover, and the possibility for construction error is minimized.

Construction time for the vegetative cover will be less than one-half of that required
for the single-barrier cap since no geosynthetic seaming will be required, less imported
soil is required, and less clearing will likely be required. The vegetative cover requires
less specialty skills than the single-barrier cap (i.e. geosynthetic seaming); therefore,
more qualified contractors will be available to perform the work, and it is more likely
that a local contractor will participate in the construction and operations and
maintenance. This would add benefit to the community by creating jobs locally.
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A measure of implementability includes the ability to monitor the effectiveness of the
remedy. The single-barrier cap and vegetative cover share the goals of minimizing
erosion and promoting runoff. Where the alternatives’ goals differ is that the single-
barrier cap aims to minimize infiltration into a landfill, while the vegetative cover
supports natural attenuation through oxygen influx. Natural attenuation will be
monitored through the monitoring program discussed in Section 4.7. It is possible to
measure the effectiveness of the single-barrier cap in minimizing infiltration with
lysimeters and time domain reflectometry, although this typically is not done for
landfill closures. These methods, because they are infrequently used, are less
standardized and possibly less reliable than laboratory analytical methods used to
measure the concentrations of contaminants in groundwater.

5.7 Cost

ARCADIS Geraghty & Miller has developed opinions of costs for capital and
Operations and Maintenance (O&M) for each alternative to use as a basis for
comparison in the evaluation of alternatives. Details regarding the development of
these cost opinions for each alternative are included in Tables 5-1 and 5-2.

5.7.1 Capital Costs

Capital costs consist of direct (construction) and indirect (non-construction and
overhead) costs. Direct costs include expenditures for the equipment, labor, and
materials necessary to install remedial actions. Indirect costs include expenditures for
engineering and other services that are not part of actual installation activities, but are
required to complete the installation of remedial alternatives.

»  The estimated capital cost of the vegetative cover is $1,360,000.

= The estimated capital cost of the single-barrier cap is $3,430,000.

5.7.2 Operation and Maintenance Costs

Annual O&M costs are post-constructlon costs necessary to ensure the continued
effectiveness of a remedial action. Such costs ‘include occasional reevaluation of the
site during and after remedial efforts have been implemented. Although the schedule
for reevaluation of a site during and after remediation is determined on a case-by-case

basis, for the purposes of this study, it hias been assumed that the site will be
reevaluated every 5 years until completion of the remediation.

ARCADIS GErRAGHTY&MILLER AR 311 2387

5-6




Focused
Feasibility Study

Final Cover System

The single-barrier cap has a higher risk for unscheduled maintenance costs. These
costs can be associated with the investigation and repair of the multiple cap layers,
which are susceptible to damage. These costs are difficult to quantify since they are
unscheduled, so they are not included in the O&M cost opinion for the single-barrier
cap. However, in order to maintain the cap at its intended efficiency, these costs can
be significant.

» The estimated annual O&M cost of the vegetative cover is $40,000.
=  The estimated annual O&M cost of the single-barrier cap is $45,000.
5.7.3 Present-Worth Analysis

A present-worth analysis is used to evaluate expenditures that occur over different time
periods by discounting all future costs to a common base year, usually the current year.
This allows the cost of remedial action alternatives to be compared on the basis of a
single figure representing the amount of money that, if invested in the base year and
disbursed as needed, would be sufficient to cover all costs associated with the remedial
action over its planned life. For this evaluation, a discount interest rate of 5 percent
has been assumed.

= The estimated present worth of the vegetative cover alternative is $1,970,000.
«  The estimated present worth of the single-barrier alternative is $4,120,000.
5.8 Support Agency and Community Acceptance

The single-barrier cap system final design has been approved by the USEPA, and the
concept was not opposed by the community during the ROD development. The
schedule mandated by the USEPA Administrative Order (Ref. 17) to implement the
response action decided by the ROD has been suspended to allow the completion and
consideration of this FFS to amend the ROD. This suspension is a result of USEPA
acceptance that the concept of a vegetative cover may be more effective and
appropriate for the Site, based on new knowledge showing that the groundwater plume
is static or receding. State and community acceptance will be demonstrated when a
ROD amendment is proposed, and comments on the FFS and proposed ROD
amendment are received.

. |

|
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6. Recommended Alternative

‘As a result of a thorough analysis of the two focused remedial alternatives currently
under consideration for the Woodlawn Landfill, it is recommended that the vegetatiVe
cover be implemented on a pilot-test basis. This alternative is expected to satisfy the
RAOs, is expected to exceed the single-barrier cap in remedial performance, and is
superior to the single-barrier cap on most of the USEPA criteria for remedy evaluation
in feasibility studies.

Rather than providing stagnant containment with a single-barrier cap, the vegetative
cover will foster natural attenuation processes that will continue to actively treat waste
and groundwater, while proving effectively mitigating any groundwater exposure risk
and achieving the RAOs. The soil cover of no less than 2 feet will provide protection
from contact with the underlying wastes at the Site, and the vegetated surface with a
slope of 4 percent or more will minimize erosion and promote runoff to ensure a stable
and functional cover for the landfill. The cover will be comprised of all natural
materials that will allow the natural succession of native plants and grasses to

. eventually restore the Site to its pre-remedial action conditions. Thus it will provide a

natural habitat for the local wildlife and a safe and aesthetically pleasing resource for
the surrounding community. A potential beneficial use for the site, fostered by the
vegetative cover alternative, is the establishment of a wildlife and landfill educational
center, as well as a wildlife enhancement program in conjunction with the WHC.

Historical and recently-collected data demonstrate that natural attenuation is effective
in both containing further migration of COCs from the Site and in reducing the
concentrations of COCs in the area-of-attainment and the waste management area. A
vegetative cover will promote these ongoing processes. Natural hydraulic controls and
continual natural attenuation mechanisms will reduce the toxicity, mobility, and
volume of the COCs in groundwater. Extensive monitoring of groundwater and
surface water, as necessary, will provide a reliable means of confirming the ongoing
effectiveness of the vegetative cover.
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Compared to the ROD-prescribed remedy for the Site, a vegetative cover:

will pose less short term risks to human health and the environment;

= will be combined with institutional controls, as necessary, to meet the RAQOs of the
ROD:

» is as effective as. if not more effective than, the single-barrier cap in achieving the
long-term remedial goals for the Site;

= has higher implementability;

= and has significantly lower cost.

In summary, a vegetative cover is equal to or superior to the ROD-prescribed remedy
on all measures of remedial performance, and is implementable at a far lower present-

worth cost. Thus, the selection of a vegetative cover is well supported as the
appropriate cover alternative at the Woodlawn Landfill.
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Table 5-1
Opinion of Probable Costs for Vegetative Cover System
"7 Bridgestone/Firestone, Inc.
Woodlawn Landfill
- Cecil County, Maryiand

Item Quantity Unit Unit Cost Total Cost
GENERAL REQUIREMENTS
Mobilization/demobilization 1 LS $20.000 $20,000
Test Pit [nvestigation 1 LS $10,000 $10.000
Closure Report - i LS $15,000 $15,000
Stabilized Construction Entrance ! LS $6,000 $6,000
VEGETATIVE CO\//ER CONSTRUCTION |
Clearing and Grubbing of Trees 5t AC $7,200 $36.000
Clearing and Grubbing of Brush, Shrubs, and Saplings 15.5] ~ AC $4,800 $74,400
Erosion Control (erosion mat, silt fence, etc.) i LS $35,000 $35.000
Protective Soit Layer (common bqrrow - 6 inches) 16,600 CY $11.30 $187.600
Seeding ) 20.5 AC $1,300 $26,700
Topsoil (6 inches) 16,600 CY $18.00 $298,800
PERIMETER SECURITY FENCE
Chain Link Fence (6 feet high, galvanized steel) 4,920 LF $16.40 $80.688
Corner Posts and Braces 1 LS $8,000 $8,000
Gates (Vehicle and Personnel) 1 LS $35,000 $35.000
TEMPORARY SEDIMENT PONDS )
Sedimentation Structure (inlets, outlets, traps, risers, etc.) 2 each $16,000 $32,000
Diversion Ditches, Berms ) 2,640 LF $9.50 $25.080
Geotextile Fabric 1,625 SF $0.17 $276
Perimeter Berm (cut fiil) 1,800 CY $5.75 $10,350
Demolish Basins/Traps 2 each $15,000 $30.000
Subtotal $930,894
Engineering and Administration (10%) $93.100
Construction Management (12%) $111,700
Health and Safety (5%) $46,500
Construction Cost Subtotal $1,182.194
Contingency (15%) $177.300
TOTAL CONSTRUCTION COST $1.360,000
ANNUAL O&M COSTS (POST-CLOSURE CARE) -
Cover Inspection and Maintenance LS $12.000
Fence Maintenance $5.000
Mowing 20.5 AC $800 $16,400
Subtotal $33.400
Administration (5%) $1,700
Annual O&M Subtotal $35,100
Contingency (15%) $5,300
TOTAL ANNUAL O&M COSTS $40,000
TOTAL PRESENT WORTH $610,000
5%. over 30 years
$1.970,000

TOTAL COST FOR VEGETATIVE COVER SYSTEM
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Table 5-2
Opinion of Probable Costs for Single-Barrier Cap System
Bridgestone/Firestone, Inc.
Woodlawn Landfill

Cecil County, Maryland ‘

Item Quantity Unit Unit Cost Total Cost
GENECRAL REQUIREMENTS ‘
Mobilization/demobilization i LS $60,000 $60,000
Closure Report 1 LS $20.000 $20.000
Stabilized Construction Entrance 1 LS $6,000 $6.000
SINGLE-BARRIER CAP CONSTRUCTION
Clearing and Grubbing 20.5 AC $4.800 $98.400 .
Erosion Control 1 LS $35.000 $35.000
Subbase Layer (common borrow - 6 inches) 16,540 CcY $11.30 5186.,902
Flexible AMembrane Liner (40-mil thick LLDPE) 895,000 SF $0.40 $358.000
Drainage Layer (geocomposite) 895,000 SF $0.50 $447.500
Protective Soil Layer (common borrow - 18 inches) 49,700 CY $11.30 $561.600
Seeding 205 AC $1,300 $26.700
Topsoil (6 inches) 16,600 cYy $18.00 $298.800
PERIMETER SECURITY FENCE
Chain Link Fence (6 feet high, galvanized steel) 4,920 LF $16.40 $80.688
Corner Posts and Braces 1 LS $8,000 $8,000
Gates [ Vehicle and Personnel) ! LS 335,000 $35.000
PASSIVE GAS COLLECTION SYSTEM
Trenching ’ 70 cY $4.53 $317
Transmission Piping (4-inch dia., perforated polyethylene) 3,630 LF $4.55 $16.517
Passive Gas Vents w/Rotary Turbine Ventilators 12 each $1,000 $12,000
Valves and Fittings 1 LS $2.000 $2.000
TEMPORARY SEDIMENT PONDS
Sedimentation Structure (inlets, outlets, traps, risers, etc.) 2 each $16,000 $32,000
Diversion Ditches, Berms 2,640 LF $9.50 $25,080
Geotextile Fabric 1,625 SF $0.17 $276 ,
Perimeter Berm (cut fill) 1.800 CcY $5.75 $10.350
Demolish Basins/Traps 2 each 515,000 330,000
Subtotal $2.351,130
Engineering and Administration (10%) $235.100
Construction Management (12%) $282.100
Health and Safety (5%) $117.600
Construction Cost Subtota