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SECTION 1

1.0 INTRODUCTION

The Naval Air Station at Brunswick (NAS Brunswick) is located south of the
Androscoggin River between Brunswick and Bath, Maine. The NAS is an active base
owned and operated by the federal government through the Department of the Navy.
This facility is currently participating in the Navy's Installation Restoration Program
(IRP). In 1987, the U.S. Environmental Protection Agency (USEPA) placed NAS
Brunswick on the National Priorities List (NPL), and in 1990 a Federal Facility
Agreement (FFA) among the Navy, the USEPA, and the Maine Department of
Environmental Protection (MEDEP) was established. This FFA identifies timetables
and deadlines for the completion of a Remedial Investigation and Feasibility Study
(RI/FS) at NAS Brunswick.

An Initial Assessment Study (lAS) was performed on nine sites at NAS Brunswick
by Roy F. Weston, Inc. (R.F. Weston) in 1983. This study recommended further
investigation at seven of the nine sites.

In 1984, E.C. Jordan Co. (Jordan) was contracted by the Navy to perform a Pollution
Abatement Confirmation (PAC) Study, and in 1987, to conduct a complete RI/FS
on seven sites identified during the lAS and PAC study. Based on further
information, two additional sites, Sites 11 and 13, were added to the RI/FS program
in 1989 and a third site, Site 14 was included in 1990. Sites 5 and 6, initially
identified in the lAS were brought back into the RI/FS program in 1989. A total of
13 sites are currently part of the RI/FS program, as follows:

• Site 1 Orion Street Landfill - North
• Site 2 Orion Street Landfill - South
• Site 3 Hazardous Waste Burial Area
• Site 4 Acid/Caustic Pit
• Site 5 Orion Street Asbestos Disposal Site
• Site 6 Sandy Road Rubble and Asbestos Disposal Site
• Site 7 Old Acid/Caustic Pit
• Site 8 Perimeter Road Disposal Site
• Site 9 Neptune Drive Disposal Site
• Site 11 Fire Training Area and
• Site 12 Explosive Ordnance Dump Training Area

E.C. Jordan Co.

WOOI9126.MSO
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SECTION 1

The report is organized as follows. Section 2.0 of this report su=arizes the site
history and response objectives; Section 3.0 evaluates each alternative in accordance

• Site 13 Defense Reutilization and Marketing Office
• Site 14 Old Dump No.3

Because the Navy is committed to providing a timely response to environmental
contamination at NAS Brunswick, a strategy was developed to expedite the RIfFS
process. This strategy involves separating the 13 sites into "operable units" and
establishing separate timetables for the completion of the Final FS reports and
Records of Decision. The Navy has identified Sites 1 and 3, Site 8, and the Eastern
Plume (Le., contaminated groundwater originating from Sites 4, 11, and 13) as three
distinct operable units and believes the remedial process can be initiated for these
sites.

I

~
I
I
I
I
I
I
I

•
I
I
I
I
I
I
I

--
I

6836-02

1-2

E.C. Jordan Co.

WOO19126.MBO

Site locations are shown in Figure 1-1. In August 1990, Jordan submitted both a
Draft Final RI and Phase I FS report to the Navy. These reports included Sites 1,
2, 3, 4, 7, 8, 9, 11, and 13. The RI report described the field sampling investigations,
geology, hydrogeology, and presented contamination and risk assessments; the
Phase I FS report identified the remedial action objectives, and developed and
screened remedial actions for each site. In April 1991, Jordan submitted a Draft
Supplemental RI report and a Draft Supplemental Phase I FS report. The
Supplemental RI report included initial studies at Sites 5, 6, 12, and 14, and
additional studies at Sites 8, 9, and 11. The Supplemental Phase I FS report
provided remedial action objectives and developed and screened remedial
alternatives for Sites 5, 6, and 12.

This report is submitted in support of the Navy's overall strategy for remediation at
NAS Brunswick and completes the Focused Feasibility Study (FFS) for the Orion
Street Landfill - North (Le., Site 1) and the Hazardous Waste Disposal Area (Le.,
Site 3). This approach enables the Navy to proceed with developing remedial
strategies for two well-defined sites at NAS Brunswick. This report was conducted
in accordance with the Superfund Amendments and Reauthorization Act of 1986
(SARA), the National Oil and Hazardous Substance Pollution Conting~ncy Plan
(NCP) (USEPA, 1990), and USEPA guidance (USEPA, 1988), and fulfills part of the
requirements established in the Agreement. It consists of the detailed evaluation and
comparative analysis of the remedial alternatives developed and screened for Sites 1
and 3 and presented in the Phase I FS.
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SECTION 1

with the criteria set in the NCP, and contains a general description of and cost
estimate for each remedial action; Section 4.0 provides a comparative summary of
the alternatives.

E.C. Jordan Co.
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2.1 SUMMARY OF CONTAMINATION

SECTION 2

2.0 SUMMARY OF RESPONSE OBJECTIVES AND REMEDIAL
ALTERNATIVES DEVELOPED FOR SITES 1 AND 3

Sites 1 and 3 are located within a restricted area in the central portion of NAS
Brunswick (Figure 2-1). Historical records indicate that the Site 1 landfill was used
from 1955 to 1975. Material reportedly disposed of in this landfill included garbage,
food waste, refuse, waste oil, solvents, pesticides, petroleum products, paint wastes,
aircraft and automobile parts, and unknown chemicals.

6836-02
2-1

E.C. Jordan Co.

Site 3 is defined as the area across from Site 1, adjacent to the access road into the
Weapons Compound (Figure 2-2). Historical information reports that Site 3
operated as a disposal area from 1960 to 1973. Wastes disposed of at this site
included solvents, paints, and isopropyl alcohol. No waste material was observed at
Site 3 and only low level soil contamination (i.e., 1.1 milligram per kilogram (mgfkg)
chlordane, see Appendix E) was detected. Although Site 3 was originally believed
to be a separate disposal area from Site 1, field sampling activities did not show a
clear delineation between these two sites.

This section su=arizes the contamination assessment, Applicable or Relevant and
Appropriate Requirements (ARARs) response objectives, and remedial alternatives
developed for Sites 1 and 3 that were presented in the Draft Final RI and Phase I
FS reports (E.c. Jordan Co., 1990a,b). The RI and FS reports contain more detailed
information including the site history, hydrology, geology, and contamination
evaluation. Su=aries of the groundwater, surface water, sediment, leachate and
soil data are presented in Appendix E.

Based on the proximity of the two sites, co=on historical· land use, and
hydrogeologic characteristics, the impacts of past disposal practices from Sites 1 and
3 cannot be distinguished. Therefore, these areas of contamination are combined
and discussed as one site. Test pit information and field sampling results were used
to estimate the combined size of the landfills at 12 acres. The waste is estimated
based on test pit data and boring logs. The waste in the trench area is approximately
20 feet in the deepest areas with the depth of waste decreasing to the east and west.
An average depth of 15 feet was assumed for an approximate combined refuse

WOO19126.M80
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SECTION 2

volume of 300,000 cubic yards (cy) for Sites 1 and 3 (E.C. Jordan Co., 1990a and
1990b).

Environmental contamination was observed in several media at Sites 1 and 3,
including soils, groundwater, leachate/sediment, and surface water/sediment.
Contaminants detected above background levels include polycyclic aromatic
hydrocarbons (PARs) and pesticides in soil; volatile organic compounds (YOCS) and
inorganic compounds in groundwater; inorganic compounds, YOCS, and semivolatile
organic compounds (SYOCs) in leachate; and inorganic compounds in surface water.
The source area for this contamination is considered to be the landfill located north
and west of the Weapons Compound. No single, well-defined source of
contamination has been identified in the landfill.·

Inorganic concentrations in Mere Brook are effected by discharge of groundwater
and leachate seeps emanating from Sites 1 and 3 (E.C. Jordan Co., 1990a). However
upgradient of Sites 1 and 3, (e.g., SW-316 and SW-317, see Appendix E)
concentrations of iron and zinc in Mere Brook are observed at levels that exceed
their respective Ambient Water Quality Criteria (AWQC). Iron concentrations
ranged from 1,300 to 4,830 (SW-316, see Appendix E) micrograms per liter (Jtg/L)
and 519 to 1,300 p.g/L (SW-317, see Appendix E), for sampling Rounds I through IV.
The chronic AWQC value for iron is 1,000 p.gjL Zinc concentrations also exceeded
the chronic AWQC at these two upgradient sampling locations and ranged from 22
to 58 p.g/L (average 35 p.g/L; SW-316, see Appendix E), and from 31 to 152 p.g/L
(average 51 p.g/L; SW-317, see Appendix E). The AWQC for zinc in based on water
hardness as expressed in milligrams per liter (mg/L) CaC03• Hardness, as CaC03
was not measured, however estimated values, based on calcium and magnesium
concentrations in Mere Brook range from 36 to 54 mg/L. This range corresponds
to a range in the chronic AWQC for zinc of 9.7 to 13.8 p.g/L.

The concentrations of iron and zinc at SW-316 and SW-317 do not represent true
background values for Mere Brook as storm sewer drainage from the runway area
discharges to the brook in the vicinity of SW-316 and SW-317 (E.C. Jordan Co.,
1990a and Appendix E). Actual background values for iron and zinc in Mere Brook
are given by surface water sampling locations BK-1 and BK-2 which are located
along Mere Brook west of the runways, upgradient of the runway storm sewer
discharge (B.C. Jordan Co., 1990a and Appendix E). Iron concentrations at these
locations range from 349 to 395 p.g/L, while zinc was not detected. Therefore, iron
and zinc concentrations at SW-316 and SW-317 are impacted by the storm sewer

E.C. Jordan Co.
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SECTION 2

discharge, and significant impact from Sites 1 and 3 along Mere Brook is only
observed at SW-l22 where 7,060 p,gjL iron is reported (see Appendix E). Calcium,
manganese, sodium and magnesium concentrations are all significantly elevated at
this sampling location which is directly downgradient from the predicted groundwater
discharge zone (see Figure 6-27, E.C. Jordan Co., 1990a, and Appendix E).
Concentrations of iron and zinc in Mere Brook both upgradient and downgradient
of SW-122 are at levels consistent or lower than that observed at SW-316 and
SW-317 (see Appendix E).

2.2 SUMMARY OF BASELINE RISK AsSESSMENTS

The human health and ecological risks associated with contaminant exposure at Sites
1 and 3 were evaluated and presented in Appendix Q of the RI report (E.C. Jordan
Co., 1990a). The results of these risk assessments are summarized in the following
subsections.

2.2.1 Human Health Risk Assessment

Human health risks were evaluated based on potential contaminant exposure under
both current (including worker exposure) and future land-use (e.g., residential)
scenarios. Because access to these sites is currently controlled, long-term repetitive
exposure to soils, sediments, and surface water is not considered likely. Exposure to
groundwater is also not considered likely as this area of the NAS is serviced by a
public water supply system. In addition, the Navy can implement institutional
controls to restrict current and future land use in this area There were no exposure
routes considered to present a risk to human health under present land-use
conditions. However, because the role of the baseline risk assessment is to address
risks associated with the site in the absence of any remedial action, including
institutional controls, potential risks under a future residential scenario were also
estimated.

Human health risks are associated with exposure to groundwater under a future land
use scenario. Concentrations of some contaminants detected in groundwater from
monitoring wells placed within and immediately downgradient of the landfill area
exceed state guidelines and federal drinking water standards. These contaminants
are listed in Table 2-1. Although groundwater beneath the site is not currently and
likely will never be used for potable purposes, human health risks associated with

E.C. Jordan Co.
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TABLE 2-'
·CHEMICAL-5PECIFIC ARARS. CRITERIA. ADVISORIES;AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWICK

MEDIA

GROUNDWATERI
SURFACE WATER

Federal

'"Ia-

REQUIREMENT

SDWA· MCL.s (40 CFR
141.11 -141.16)

SDWA· MCLGs (40 CFR
141.50 .141.51)

RCRA· Subpart F
Groundwater Protection
Standards, Alternate
Concentration Umits
(40 CFR 264.94)

Federal AWQC

STATUS

Relevant and
Appropriate

Relevant and
Appropriate

Relevant and
Appropriate

Relevant and
Appropriate

REQUIREMENT SYNOPSIS

MCLs have been promulgated for several common
organic and Inorganic contaminants. These levels
regulate the concentration of contaminants in public
drinking water supplies, but may also be considered
relevant and appropriate for groundwater aquifers used
for drinking water.

MClGs are health-based criteria. As promulgated under
SARA, MCLGs are to be considered for drinking water
sources. MCLGs are available for several organic and
Inorganic contaminants.

This requirement outlines standards, In addition to
background concentrations and MCLs, to be used In
establishing clean-up levels for remedlatlng groundwater
contamination.

Federal AWOC include (1) health-based criteria
developed for 95 carcinogenic and noncarcinogenic
compounds and (2) water quality parameters. AWQC for
the protection of human health provide levels for
exposure from drinking water and consuming aquatic
organisms, and from consuming fish alone. Remedial
actions Involving contaminated surface water or
groundwater must consider the uses of the water and the
circumstances of the release or threatened release; this
determines whether AWaC are relevant and appropriate.

CONSIDERATION IN THE RIIFS

To assess the potential risks to human health due to
consumption of groundwater, contaminant
concentrations were compared to their MCLs.

The 1990 National Contingency Plan states that non
zero MClGs are to be used as goals. Contaminant
concentrations In groundwater were compared to their
MCLGs.

These requirements may be relevant and appropriate
If certain conditions relating to transport and exposure
are met.

This requirement wlll be complied with when
determining clean.up levels or potential discharge
limits for treated groundwater.
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continued

TABLE 2-1
CHEMICAL-SPECIFIC ARARS. CRITERIA. ADVISORIES. AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWICK

N
I....

MEDIA

Federal Guidance and
Criteria To Be
Considered

Slale

WOO19126.T80/2

REQUIREMENT

USEPA Aisl< Reference
Doses (RIDs)

USEPA Carcinogen
Assessment Group
Carcinogenic Potency
Faclors (CPFs)

Maine Drinking Waler Rules
(1D-144A CMR Chaplers
231-233)

Maine Regulations Relating
to Water Quality Criteria for
Toxic Pollutants (MEDEP
Regs, Chapter 584)

STATUS

To Be Considered

To Be Considered

Relevant and
Appropriate

Applicable

REQUIREMENT SYNOPSIS

RfDs BfB considered the levels unlikely to cause
significant adverse health effects associated with a
threshold mechanism of action in human exposure for a
lifetime.

Carcinogenic effects present the most up-to-date
information on cancer risk potency derived from USEPA's
Carcinogen Assessment Group.

Maine's Primary Drinking Water Standards are equivalent
to federal MCLs. When state levels are more stringent
than federal levels and have been legally and consistently
applied, the state levels may be used.

This rule limits the concentrations of certain materials
allowed in Maine waters to prevent the occurrence of
pollutants in toxic amounts as required by state and
federal law. Except if naturally occurring, ambient levels
of toxic pollutants shall not exceed the Clean Water AI::t
AWaC. Where AWOC do not exist, the Board of
Environmental Protection shall adopt site-specific
numerical criteria.

CONSIDERATiON IN THE RI/FS

USEPA RfDs are used to characterize risks due to
noncarcinogens in various media.

USEPA CPFs are used to compute the Individual
incremental cancer risk reSUlting from exposure to
certain compounds.

Primary drinking water standards will be used to set
clean~up levels.

These standards will be attained when determining
clean-up levels or potential discharge limits.



continued

TABLE 2-1
CHEMICAL-SPECIFIC ARARS. CRITERIA. ADVISORIES. AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWiCK

'"I0>

MEDIA

State Criteria and
Guidance To Be
Considered

AIR

Federal

Federal Criteria and
Guidance To Be
Considered

State

REQUIREMENT

Rules Relating to Testing
of Private Water Systems
for Potentially Hazardous
Contaminants (10-144A
CMR Chaptar 233,
Appendix C)

Clean Air Act . National
Primary and Secondary
Ambient Air auelity
Standard. (40 CFR 50)

Control of Air Emissions
from Superfund Air
Strippers at Superfund
Groundwater Site. (OSWER
Directive 9355.0-28)

Establi.hment of Air Quality
Region. (38 MRSA, Section
583; MEDEP Reg.,
Chapter 114)

STATUS

To Be Considered

Applicable

To Be Considered

Relevant and
Appropriate

REQUIREMENT SYNOPSIS

Appendix C outlines Maximum Exposure Guidelines
(MEGs) for organic and Inorganic compounds. MEGs
include health advisories, which are maximum allowable
concentrations of specific contaminants in drinking water.

Primary ambient air quality standards define levels of air
quality to protect public health. Secondary ambient air
quality standards protect public welfare from known or
anticipated adverse effects from pollutants.

Controls on air strippers at sites located In attainment
areas can be based on state ARARs, risk management,
guidelines, and other requirements of CERCLA Section
121.

The Metropolitan Portland Air Quality Region I. Class II.

CONSIDERATION IN THE RIIFS

MEGs will be considered for chemical compounds for
which there are no promulgated standards.

Particulate standard for matter less than 10 microns Is
150 pg/m3

, 24-hour average concentration.

NAS Brunswick Is located in a Class II area. Controls
on air strippers will be determined by the system's
performance and ability to attain state ARARs, criteria,
and guidance.

Remedial actions should not result In the degradation
of air quality classification.

-
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continued

TABLE 2-'
CHEMICAl-SPECIFIC ARARS, CRITERIA, ADVISORIES. AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWiCK

MEDIA REQUIREMENT

Maine Ambient flJr Quality
Standards (38 MRSA,
Section 584; MEDEP Regs,
Chapter (10)

STATUS

Applicable

REQUIREMENT SYNOPSIS

This Chapter establishes ambient air quality standards
that are maximum levels of a particular pollutant
permitted in the ambient air.

CONSIDERATlON IN THE RIIFS

Standards for specific contaminants Include:
(1) particulate matter·l50 /191m 3

, 24-hour average
concentration; (2) hydrocarbons-tOO pg/m'J, 3-hour
period; (3) lead-,.5/1g/m', 24-hour period; (4) total
chromlum-O.31l9/m'J. 24·hour period; and
(5) photochemical oxidants-ISO /lg/m', 24-hourperiod.

NOTES:

ARAR
AWaC

N· CERCLAI
-e CFR

CMR
CPF
FS
MCl
MClG
MEG
MEDEP
MRSA
NAS
OSWER
RI
RCRA
RID
SARA =
SDWA
USEPA
/lg/m'

Applicable or Relevant and Appropriate Requirement
Ambient Water Quality Criteria
Comprehensive Environmental Response, Compensation, and Uability Act
Code of Federal Regulations
Code of Maine Rules
carcinogenic potency factor
feasibility study
Maximum Contaminant Level
Maximum Contaminant Level Goal
Maximum Exposure Guidelines
Maine Department of Environmental Protection
Maine Revised Statues Annotated
Naval Air Station
Office of Solid Waste and Emergency Response
remedial investigation
Resource Conservation and Recovery Att
reference dose
Superfund Amendments and Reauthorization Att
Safe Drinking Water Act
U.S. Environmental Protection Agency
micrograms per cubic meter
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SECTION 2

Human health risks associated with long term repetitive dermal contact and
incidental ingestion of soil were also evaluated under a future residential scenario.
The carcinogenic risks associated with this scenario were 3x1~ and attributed almost
entirely to the presence of PARs. (E.C Jordan Co., 1990a). This estimate is at the
lower end of the risk range of 104 to 10-6 and is considered to be conservative as is
does not account for any decrease in contaminant concentrations that will result from
natural degradation and dispersion processes. Based on the results of this evaluation,
no remedial action objectives were developed for soil contaminants. (A summary of
the soil data are presented in Appendix E.)

Based on the results of the risk assessment, remedial action objectives were
developed to eliminate, reduce, or control risks to human health from future
potential exposure through ingestion of groundwater. The Target Cleanup Levels for.
the contaminants of concern are proposed at Chemical Specific, ARARs (e.g.,
Maximum Contaminant Levels [MCL], Maximum Contaminant Level Goal [MCLG])
or appropriate risk-based levels (e.g., carcinogenic risk of 10-6 or HI of 1.0). A range
of remedial alternatives were developed that include maintaining controlled access
to and land-use at the site to limit contaminant exposure, and diverting groundwater
flow around the landfill to reduce leachate and contaminant concentrations in
groundwater. The remedial action objectives are discussed in more detail in
Subsection 2.4.

exposure to groundwater were considered. (A summary of the groundwater data are
presented in Appendix B.)

Carcinogenic risks in excess of 10-6 and noncarcinogenic risks greater than a Hazard
Index (HI) of 1.0 were associated with exposure to certain contaminants detected in
groundwater beneath Sites 1 and 3. No risk estimates exceeded the 104 risk level.
The contaminants of concern in groundwater include arsenic, vinyl chloride,
methylene chloride, 1,2-dichloroethylene (DCB), chromium, lead, and nickel.
1,1-Dichloroethane was originally listed as a contaminant of concern. However,
because it was detected at concentrations less than its risk reference dose
[0.1 milligram per kilogram per day (mg/kg-day) or 3.5 mg/L assuming a 70 kg adult
ingests 2 liters of water per day], it has been eliminated as a containment of concern.
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SECTION 2

2.2.2 Ecological Risk Assessment

Zinc and iron were detected in the surface water of Mere Brook in excess of their
respective AWQC. AWQC are contaminant concentrations in surface water
considered to be protective of aquatic organisms.

Based on the results of the ecological risk assessment, remedial action objectives
were developed to reduce exposure to or contaminant concentrations in surface water
and leachate sediments around Mere Brook. Surface water Target Clean-up Levels
for iron and zinc were proposed at the contaminants' AWQC; leachate sedimen.t
Target Clean-up Levels for mercury were derived based on the food-web analysis.
The derivation of these clean-up levels is described in Subsection 2.4.2. A range of
remedial alternatives were developed to reduce contaminant concentrations in the
leachate sediment and surface water. These include diverting groundwater flow
around the landfill and collecting and treating contaminated groundwater prior to its
discharge to Mere Brook.

6836-02
2-11

E.C. Jordan Co.
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Ecological risks associated with contaminant exposure at Sites 1 and 3 focused on the
Mere Brook Beaver Marsh and were estimated using a food-web analysis
(E.C. Jordan Co., 1990a). According to this analysis, exposure to mercury in soil and
sediment around the leachate seeps at Sites 1 and 3 may cause chronic impacts to
some terrestrial receptors. Soil organisms such as earthworms and other
invertebrates with a small home range (e.g., small birds and rodents) might receive
the greatest exposure because a large proportion of their diet consists of organisms
inhabiting the contaminated area. Organisms with a large home range (e.g., hawks
and foxes) are expected to receive smaller exposures because most of their diet
consists of organisms inhabiting uncontaminated areas. Deer and other herbivores,
that have a large home range, are not expected to be adversely affected by
contamination in this area. It is not possible to quantify population-level effects of
this exposure because the boundaries and densities of wildlife populations at NAS
Brunswick are not known. No chronic or acute ecological effects were estimated
based on exposure to other contaminants detected within the Mere Brook ecosystem
including polychlorinated biphenyls (PCBs) and dichlorodiphenyltrichloroethane
(DDT). These contaminants were not present at concentrations considered to
present an ecological risk (E.C. Jordan Co., 1990a). (A su=ary of the surface
water and sediment data are presented in Appendix E.)
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SECTION 2

As discussed in Section 1.0, a separate evaluation of the remedial alternatives
proposed for Site 2 is being conducted. This evaluation includes a discussion of the
possible impacts of Site 2 on the Mere Brook Beaver Marsh. Any remedial
alternative proposed for this site, will be consistent with achieving the remedial
action objectives for Sites 1 and 3.

2.3 IDENTIFICATION OF ApPLICABLE OR RELEVANT AND ApPROPRIATE
REQUIREMENTS

ARARs are federal and state public health and environmental requirements and
guidelines used to (1) evaluate the appropriate extent of site cleanup, (2) define and
formulate remedial action alternatives, and (3) govern implementation and operation
of the selected action.

2.3.1 Definition of ARARS

To properly consider ARARs and to clarify their function in the RIfFS and remedial
response processes, the NCP define two ARAR components: (1) applicable
requirements, and (2) relevant and appropriate requirements. These definitions are
discussed in the following paragraphs.

Applicable requirements are those federal and state requirements that would be
legally applicable, either directly or as incorporated by a federally authorized state
program. Requirements that specifically address, and have jurisdiction over, a given
situation are considered "applicable requirements." An example of an applicable
requirement is the use of MCls for a site where groundwater contamination enters
a public water supply.

Relevant and appropriate requirements are those federal and state requirements that,
while not legally "applicable," can be applied if the decision-maker's best
professional judgement determines that site circumstances are sufficiently similar to
those situations that are covered and use of the requirement makes good sense.
Relevant and appropriate requirements are intended to have the same weight and
consideration as applicable -requirements.

The term "relevant" was included so that a requirement initially screened as non
applicable because of jurisdictional restrictions would be reconsidered and, if

E.C. Jordan Co.
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SECTION 2

• location-specific (Le., pertain to existing site features),

• chemical-specific (Le., govern the level or extent of site remediation),
and

• action-specific (Le., pertain to proposed site remedies and govern
implementation of the selected site remedy).

6836-02

the NCP, state and federal
These requirements include

2-13
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2.3.2.2 Location-Specific ARARs. Location-specific ARARs govern natural site
feature (e.g., wetland, floodplains, and sensitive ecosystems) and manmade feature
(e.g., existing landfills, disposal areas, and places of historical or archeological

2.3.2.1 Chemical-Specific ARARs. Chemical-specific ARARs are usually health- or
risk-based standards limiting the concentration of a chemical found in or discharged
to the environment. They govern the extent of site remediation by providing either
actual clean-up levels, or the basis for calculating such levels. For example,
groundwater standards may provide necessary clean-up goals for site with
contaminated groundwater. Chemical-specific ARARs for the site may also be used
to indicate acceptable levels of discharge in determining treatment and disposal
requirement, and to assess the effectiveness of future remedial alternative. Table 2-2
provides a list and synopsis of potential chemical·specific ARARs.

Other requirements to be considered (TECs) are federal and state nonpromulgated
advisories or guidelines that are not legally binding and do not have the status of
potential ARARs. However, if there are no specific ARARs for a chemical or site
condition, or if existing ARARs are not deemed sufficiently protective, then guidance
or advisory criteria should be identified and used to ensure public health and
environmental protection.

Under the description of ARARs set forth in
environmental requirements must be considered.
ARARs that are:

2.3.2 Identification of ARARs

appropriate, be included as an ARAR for the site. For example, MCLs would be
relevant an appropriate requirements at a site where groundwater contamination
could affect a potential (rather than actual) drinking water source.
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TABLE 2-2
CHEMICAL-SPECIFIC ARARS._CRITERIA. ADVISORIES, AND GUIDANCE,FOR SITES 1 AND 3

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

N

I-
~

MEDIA

GROUNDWATER/SURFACE
!!mB
Federal

Federal Guidance and
Advisories To Be
Considered

REQUIREMENT

SDWA - M:Ls (40 CFR
141.11 - 141.16)

SDWA - M:LGs (40 eFR
141.50 - 141.51)

RCRA - Subpart F
Groundwater Protection
Standards, Alternative
Concentration Limits
(40 CPR 264.94)

Federal A\«2C

USEPA Risk Reference
Dos8s (RfDs)

STATUS

Relevant and
Appropriate

Relevant and
Appropriate

Relevant and
Appropriate

Relevant and
Appropriate

To Be Considered

REQUIREMENT SYNOPSIS

MCLs have been promulgated for several common
organic and inorganic contaminants. These
levels regulate the concentra~ion of
con~aminan~s in public drinking wa~er

supplies, but may also be considered re1evan~

and appropriate for groundwa~er aquifers used
for drinking water.

HeLGs are health-based criteria to be
considered for drinking water sources as a
result of SARA. HCLGa are available for
several organic and inorganic con~aminants.

This requirement outlines standards, in
addition to background concentrations and
MeLs, to be used in establishing clean-up
levels for remediating groundwater
contamination.

Federal AWQC are health-based criteria
developed for carcinogenic and noncarcinogenic
compounds and parameters. AWQC for the
protection of human health prOVide levels for
exposure from drinking water and consuming
aquatic organisms, and from consuming fish
alone. Remedial ~ctions involving
contaminated surface water or groundwater must
consider the uses of the water and the
circumstances of the release or threatened
release; this determines whether AWQC are
relevant and appropriate.

RfDs are considered the levels unlikely to
cause significant adverse health effects
associated with a threshold mechanism of
action in human exposure for a lifetime.

CONSIDERAtION IN THE RI/FS

To assess the potential risks to human health
due to consumption of groundwater, contaminant
concentrations were compared to their MeLa.

The 1990 National Contingency Plan states that
non-zero HeLGs are to be used as goals.
Contaminant concentrations in groundwater were
compared to their HeLGs.

These requirements may be relevant and
appropriate if certain conditions relating to
transport and exposure are met.

This requirement will be complied with when
determining clean-up levels or potential
discharge limits for treated groundwater.

USEPA RfDs are used to characterize risks due
to noncarcinogens in various media.

USEPA Carcinogen
Assessment Group
Carcinogenic Potency
Factors (CPFs)

To Be Considered Carcinogenic effects present the most
up-to-date information on cancer risk potency
derived from USEPA's Carcinogen Assessment
Group.

USEPA CPFs are used to compute the individual
incremental cancer risk resulting from
exposura to certain compounds.
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(continued)

TABLE 2-2
CHEMICAL-SPECIFIC ARARS. CRITERIA. ADVISORIES, AND GUIDANCE FOR SITES 1 AND 3

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

N
I...
.."

MEDIA

GROUNDWATER/SURFACE
WATER (continued)

State

gg

~

W0019126.TBO/2

REQUIREMENT

Maine Drinking Water
Rules (lO-144A CMR
Chapters 231-233)

Haine St8I1dards for
Classification of Minor
Drainages (38 ~.
Chapter 3, Section 468)

Maine Regulations
Relating to Water
Quality Criteria for
Toxic Pollutants (MEDEP
Regulations,
Chapter 584)

Clean Air Act - National
Primary 8lld Secondary
Ambient Air Quality
Standards (40 CFR 50)

STATUS

Relevant and
Appropriate

Applicable

Applicable

Applicable

REQUIREMENT SYNOPSIS

Maine's Primary Drinking Water Standards are
equivalent to federal HCLs. Maine MEGa have
been promulgated for several contaminants.
When state levels are more stringent than
federal levels and have been legally and
consistently applied, the state levels may be
used.

Mere Brook is classified as a Class B water
under the state water quality standards.

This rule limits the concentrations of certain
materials allowed in Maine waters to prevent
the occurrence of pollutants in toxic amounts
as required by state and federal law. Except
if naturally occurring, ambient levels of
toxic pollutants shall not exceed the Clean
Water Act AWQC. Where AWQC do not exist, the
Board of Environmental Protection shall adopt
site-specific numerical criteria.

Primary ambient air quality standards define
levels of air quality to protect public
health. Secondary ambient air quality
standards protect public welfare from known or
anticipated adverse effects from pollutants.

CONSIDERATION IN THE RI/PS

Primary drinking water standards will be used
to set clean-up levels.

Remedial actions should not result in the
degradation of water quality classification.

These standards will be attained when
determining clean-up levels or potential
discharge limits.

Particulate standard for matter less than 10
microns is 150 ~g/m3,2~-hour average
concentration.

4607-56



(continued)

TABLE 2-2
CHEMICAL-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITES 1 AND 3

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

MEDIA

Federal Criteria and
Guidance To Be
Considered

~

REQUIREMENT

Control of Air Emissions
from Superfund Air
Strippers at Superfund
Groundwater Sites (OSHER
Directive 9355.0-28)

Classification of Air
Quality Control Regions
(38 MRSA Chapter 4,
Section 583-B; MEDEP
Regs, Chapter 114)

Incinerator Particulate
Emission Standards
(MEDEP Regs,
Chapter 104)

STATUS

To Be Considered

Relevant and
Appropriate

Applicable

REQUIREMENT SYNOPSIS

Controls on air strippers at sites located in
attainment areas can be based on state ARARs,
risk management, guidelines, and other
requirements of CERCLA Section 121.

The Metropolitan Portland Air Quality Region
is Class II.

Establishes limitations on the amount of
particulate matter allowed to be emitted from
several categories and sizes of incinerators,
as well as a limitation on the capacity of
emission from all incinerators.

CONSIDERATION IN THE RIfFS

NAS Brunswick is located in a Class II area.
Controls on air strippers will be determined
by the system's performance and ability to
attain state AHARs, criteria, and guidance.

Remedial actions should not result in the
degradation of air quality classification.

These limits will be addressed it an on-site
incinerator is proposed.

N
I...
a-

Haine Ambient Air Applicable
Quality Standards (MEDEP
Regs, Chapter 110)

This Chapter establishes ambient air quality
standards that are maximum levels of a
particular pollutant permitted in the ambient
air.

The standard for particulate matter is 150
~gfm3,24-hour average concentration.

Haine Emission License
Regulations (38 MRSA
Chapter 4, Section 590;
HEDEP Regs, Chapter 115)

Applicable These requirements specify who must obtain an
air emissions license, application
information, and standards and criteria that
must be met.

New sources must be in compliance with all
applicable emissions limitations under the
Clean Air Act. Emissions of pollutants with
no standards should not exceed interim
guideline values.

WD0191A?
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NOTES,

TABLE 2-2
CHEMICAL-SPECIFIC ARARS. CRITERIA, ADVISORIES, AND GUIDANCE FOR SITES 1 AND 3

FOCUSED FEASIBILITY STUDY
NAB BRUNSWICK

ARAR • Applicable or Relevant and Appropriate Requirement
AWQC - Ambient Water Quality Criteria
CERCLA • Comprehensive Environmental Response, Compensation, and Liability Act
CFR - Code of Federal Regulations
CHR • Code of Maine Rules
CPF - carcinogenic potency factor
FS • feasibility study
K::L - Maximum Contaminant Level
M:LG - Maximum Contaminant Level Goal
MEG - Maximum Exposure Guidelines
MEDEP - Maine Department of Environmental Protection
HRSA • Maine Revised Statues Annotated
NESHAP - National Emission Standards for Hazardous Air Pollutants
OSWER • Office of Solid Waste and Emergency Response
ppm - parts per million

~ RI • remedial investigation
..... RCRA - Resource Conservation and Recovery Act
...... RfD - reference dose

SARA .. Superfund Amendments and Reauthorization Act
SDWA • Safe Drinking Water Act
USEPA • U.S. Environmental Protection Agency
JJg/m3 • micrograms per cubic meter
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SECTION 2

significance). These ARARs generally place restrictions on the concentration of
hazardous substances or the conduct of activities solely based on the site's particular
characteristic or location. Table 2-3 provides a list and synopses of potential
location-specific standards.

2.3.2.3 Action-Specific ARARs. Action-Specific ARARs are usually technology- or
activity-based limitations that control actions at hazardous waste sites. After
remedial alternatives are developed, action-specific ARARs pertaining to proposed
site remedies provide a basis for assessing the feasibility and effectiveness of the
remedies. For example, these action-specific ARARs may include hazardous waste
transportation and handling requirements, air and water emissions standards, and
Resource Conservation and Recovery Act (RCRA) landfilling and treatment
requirements.

Table 2-4 lists regulations identified as potential ARARs for the possible remedial
alternatives. Major requirements that must be attained are discussed in the following
paragraphs. Action-specific ARARs for each remedial alternative that passes initial
screening will be discussed during the detailed analysis of those remedial alternatives
retained after screening.

There are a number of federal and state regulations that govern facility standards
and actions conducted at hazardous waste sites. This group of general action-specific
ARARs would apply to all of the proposed remedial alternatives, except No Action.
RCRA General Facility Standards (40 CFR 264.10 - 264.18), Preparedness and
Prevention (40 CFR 264.30 - 264.37), Contingency Plan and Emergency Procedures
(40 CFR 364.50 • 364.56) would apply to any remedial action conducted at NAS
B~ck. The Maine Hazardous Waste Management Rules (MEDEP Regulations,
Chapters 800-802, 850, 851, 853-857) supplement the RCRA general standards;
therefore, would also apply. These regulations outline requirements for general
operation and maintenance, safety, and emergency procedures for hazardous waste
treatment facilities and remedial actions.

Occupational Safety and Health Administration (OSHA) requirements promulgated
under General Facility Standards (29 CFR 1910), Safety and Health Standards (29
CFR 1926), and Recordkeeping, Reporting, and Related Regulations (29 CFR 1904)
would apply to all worker activities conducted during remediation. OSHA
regulations include health and safety standards for federal services contracts, record

E.C. Jordan Co.
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TABLE 2-3

LOCATION-SPECIFIC ARARS. CRITERIA, ADVISORIES, AND GUIDANCE FOR SITES 1 AND 3

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

N
I..
'"

MEDIA

l/ETLANOS

Federal

FLOODPLAINS

W0019126.TBO/5

REQUIREMENT

CWA Section ~04

Guidelines for
Specification of
Disposal Sites for
Dredged or Fill
Materials
(40 CFR 230)

Fish and Wildlife
Coordination Act
(16 U.S.C. 661)

RCRA - Location
Standards (40 CFR
264.1B)

STATUS

Applicable

Applicable

Applicable

Relevant end
Appropriate

REQUIREMENT SYNOPSIS

Section 404 of the CWA regulates the discharge
of dredged or fill material into U.S. waters,
including wetlands. The purpose of Section 404
is to ensure that proposed discharges are
evaluated with respect to impact on the aquatic
ecosystem. If a remedial alternative involves
dredged or fill material discharge to a
wetland. 8 perm! t must be obtained from the
U.S. Army Corps of Engineers.

These guidelines maintain that no dredged or
fill material discharge will be permitted if
there is a practicable alternative with less
impact to the aquatic ecosystem. Discharge
will also not be permitted unless steps are
taken to minimize potential adverse impacts, or
if it will cause or contribute to significant
degradation of U.S. waters.

This act requires that any federal agency
proposing to modify a body of water must
consult with the U.S. Fish and Wildlife
Service, National Marine Fisheries Service, and
other related state agencies.

A facility located in a lOO-year floodplain
must be designed, constructed, operated, and
maintained to prevent washout of any hazardous
wastes by a lOO-year flood.

CONSIDERATION IN TOE RI/FS

During the identification, screening, and
evaluation of alternatives, the effects on
wetlands are evaluated.

If a remedial alternative involves discharging
dredged or fill material to a wetland, potential
short- or long-term effects must be determined,
based on various physical, chemical, and
biological parameters, Effects on humsn use
characteristics such as aesthetics and recreation
also need to be addressed.

Notification is not required for actions taken
on-site at a CERCLA site. However, actions will
be taken to minimize impacts to wetlands.

The impact of hazardous constituents on the
affected surface waters must be considered during
remedial actions.
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(continued)

TABLE 2-3
LOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITES 1 AND 3

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

MEDIA

IiETLANDS(FLOODPLAINS

REQUIREMENT

ItO CPR Part 6,
Appendix A

STATUS

Applicable

REQUIREllENT SYNOPSIS

Sets forth USEPA policy for carrying out the
provisions of the Wetlands Executive Order
(EO 11990) and Floodplains Executive Order (EO
11988). Under this order, federal agencies are
required to minimize the destruction, loss, or
degradation of wetlands, and preserve and
enhance natural and beneficial values of
wetlands; and minimize potential harm to or
within floodplains and to avoid the long- and
short-term adverse impact with modifications to
floodplains.

CONSIDERATION IN THE RI/FS

This requirement will be considered during the
development of alternatives. If no practical
alternative exists, potential harm must be
minimized and action taken to restore the natural
and beneficial values of the wetland or
floodplain.

N
I

No

~ Maine Natural Applicable
Resources Protection
Act (38 MRSA,
Section 480-A
through S)

This act outlines requirements for certain
activities adjacent to any freshwater wetland
greater than 10 acres or with an associated
stream, brook, or pond or adjacent to a coastal
wetland. The activities must not unreasonably
interfere with certain natural features, such
as natural flow or quality of any waters, nor
harm significant aquatic habitat, freshwater
fisheries, or other aquatic life.

Remedial activities regulated under this act must
meet activity standards. Substantive
requirements of these regulations must be met by
any action taken within 100 feet of a wetland or
stream.

Natural Resources
Protection Act,
Permit by Rule
Standards (MEDEP
Regs, Chapter 305)

Maine Hazardous
Waste Management
Rules (06-096 CMR
800-802, 850, 851,
853-857)

Applicable

Applicable

This rule outlines prescribed standards for
specific activities that may take place in or
adjecent to wetlands and water bodies.

These rules correspond to RCRA hazardous waste
requirements and outline the criteria for the
siting of a new facility. No portion of a
treatment facility may be located within a
wetland or within 300 feet of any lOa-year
floodplain. These rules supplement RCRA
hazardous waste regulations.

Proposed activities involving disturbance of soil
material and discharge of treatment water, within
100 feet of the normal high water line, would be
designed to incorporate all applicable standards.

The siting rules will be considered when
selecting a location if an on-site treatment
facility is proposed that would handle hazardous
waste.

110019126. T80/6 4607-56

- 'J_ - - - - - - .' - - - - - - _tL -



- ..- - - - - - - • - - - - - - -, -
(continued)

TABLE 2-3
LOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITES 1 AND 3

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

MEDIA

MERE BROOK

~

REQUIREMENT

Maine Standards for
Classification of
Minor Drainages (38
MRSA, Chapter 3,
Section 1J68)

STATUS

Applicable

REQUIREMENT SYNOPSIS

Mere Brook is classified as a Class B water
under the state water quality standards.
Class B waters are defined as suitable for
drinking water (after treatment), fishing,
recreation in end on the water, and as habitat
for fish and other aquatic life.

CONSIDERATION IN THE RI/FS

Remedial actions should not result in the
degradation of water quality classification.

Maine Natural Applicable
Resources Protection
Act (38 HRSA,
Section 480-A
through S)

A permit application must be submitted and
approved by the Maine Bureau of Land Quality
Control and Section 480-D performance standards
met when conducting activities adjacent to any
freshwater wetland greater than 10 acres or
with an associated stream, brook, or pond.

Remedial activities regulated under this act must
meet activity standards developed by the Maine
Bureau of Land Quality Control. .

N
I
N
I-'

OTHER NATURAL
RESOURCES

~

~

Maine Water
Pollution Control
Law: Solid Waste
Disposal Areas;
Location (38 MRSA,
Chapter 3,
Article 2,
Section 421)

Endangered Species
Applicable Act

Maine Standards for
Classification of
Groundwater (38
MRSA, Chapter 3,
Section 470)

Applicable

Applicable

Applicable

No boundary of any public or private solid
waste disposal area shall lie closer than 300
feet to any classified body of surface water;
also known as the Three-Hundred-Foot Law.

This act requires action to avoid jeopardiZing
the continued existence of listed endangered or
threatened species or notification of their
habitat.

This law requires the classification of the
state's groundwater to protect, conserve, and
maintain groundwater resources in the interest
of the health, safety, and general welfare of
the people of the state.

During the development of alternatives, effects
on the surface waters will be evaluated.

Endangered or threatened species in the site area
will be identified. Activities must not impact
such species.

Under the Maine standards, groundwater is
classified as GW-A.

W0019126.T80/7 4607-56



(continued)

TABLE 2-3
LOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITES 1 AND 3

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

MEDIA

OTHER NATURAL
RESOURCES
(continued)

REQUIREMENT

Haine Site Location
of Development Law
and Regulations
(38 MRSA Sections
481-490; MEDEP Regs,
Chapters 371-377)

STATUS

Applicable

REQUIREMENT SYNOPSIS

This act and regulations govern drilling for
natural resources and includes hazardous
activities that consume, generate, or handle
hazardous wastes and oil. Activities cannot
adversely affect existing uses, scenic
character, or natural resources in the
municipality or neighboring municipality.

CONSIDERATION IN THE RI/FS

Remedial alternatives will be developed
considering these regulations. A penmit will not
be required if the activity is on-site.

Applicable

N
I
N
N

Haine Solid Waste
Management Rules:
Landfill Disposal
Facilities (38 MRSA,
Section 1301 et
.!.!,g.; HEDEP Regs,
Chapters 400-406)

Maine Inland Applicable
Fisheries and
Wildlife Laws and
Regulations (12 MRSA
Chapter 713,
Section 7751)

These regulations outline landfill siting
requirements including minimum distances to
aquifers, bedrock, and geologic faults.

The state of Maine has authority to research,
list, and protect any species deemed endangered
or threatened. These species are listed as
either endangered or threatened in the state
regulations. The Maine Department of Inland
Fisheries and Wildlife has also developed the
following administrative categories for species
not considered endangered or threatened but
considered important for research and further
evaluation: Maine Watch List, Special Concern
List, and Indetenninate Category. The
Department determines appropriate use(s) of
various habitats on a case-by-case basis. The
Maine lists may differ from the federal lists
of endangered species.

The standards outlined in this requirement will
be incorporated into the design of any remedial
alternative proposing construction of a land
disposal facility.

Endangered or threatened species in the site area
will be identified. Activities must not impact
an endangered or threatened species.

-
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(continued)

TABLE 2-3
LOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITES 1 AND 3

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

MEDIA

State Guidance To Be
Considered

N
I
N
CO

REQUIREl'JENT

Town Shorelend
Zoning Ordinances
and State Minimum
Guidelines

Haine Critical Areas
Program and Maine
Natural Heritage
Program

Maine Critical Areas
Act (5 MRSA 3310
through 3316)

STATUS

To Be
Considered

To Be
Considered

To Be
Considered

REQUIREMENT SYNOPSIS

These minimum guidelines and town ordinances
apply to activities proposed within 200 feet of
a high~ater mark of a stream or other body of
water.

These state programs issue policies and
regulations governing special habitats or
conrnunities.

This nonregulatory legislation allows Maine
agencies such as the Critical Areas Program and
the Natural Heritage Areas Program to identify,
research, and protect critical areas and
endangered or threatened plants.

CONSIDERATION IN THE RIfFS

These guidelines will be considered in the siting
of treatment facilities during the development
and evaluation of remedial alternatives.

Where such special areas exist, these state
programs will become involved in the project
and/or permit review process.

Where such special areas exist, these state
programs will become involved in the project
and/or permit review process.
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TABLE 2-4
LOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWICK

N

I.>.,.

MEDIA

WETLANDS

Federal

REQUIREMENT

CWA Section 404

U.S. "'my Corps of
Engineers Permit
Program Regulations
(33 CFR 320-330)

Guidelines for
Specification of
Disposal Sites for
Dredged or Fill
Materiels (40 CFR 230)

STATUS

Applicable

Applicable

Applicable

REQUIREMENT SYNOPSIS

Section 404 of the DNA regulates the discharge of
dredged or fill material into U.S. waters, including
wetlands. The purpose of Section 404 is to ensure
that proposed discharges are evaluated with respect
to impact on the aquatic ecosystem. If a remedial
alternative involves dredged or fill material discharge
to a wetland, a permit must be obtained from the U.S.
Army Corps of Engineers.

These regulations prescribe the statutory authorities,
and general and special policies and procedures
applicable to the review of applications for
Department of Army permits for controlling certain
activities in U.S. waters including discharge of
dredged or fill material.

These guidelines maintain that no dredged or fill
material discharge will be permitted if there Is a
practicable alternative with less impact to the aquatic

CONSIDERATiON IN THE RIfFS

During the Identification, screening, and evaluation of
alternatives, the effects on wetlands are evaluated.

To obtain a Department of Army permit, It must be
shown (1) dredging and filling of the wetlands will
cause minimal adverse impacts, (2) a less
environmentally damaging alternative does not exist,
and (3) the project is in the overall public Interest.

- ,)- - - - - - - .1 - - - - - - -'- -
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TABLE 2-4

LOCATION·SPECIFIC ARARS. CRITERIA. ADVISORIES. AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWICK

'"I
'"'"

MEDIA

WETLANDS

Federal

FLOODPLAINS

REQUIREMENT

DNA Section 404

U.S. "'my Corps 01
Engineers Permit
Program Regulations
(33 CFR 320-330)

Guidelines for
Specification of
Disposal Sites for
Dredged or All
Materiels (40 CFR 230)

Ash and Wildlife
Coordination A/:;1

(16 U.S.C. 661)

RCRA • Location
Standards
(40 CFR 264.18)

STATUS

Applicable

Applicable

Applicable

Applicable

Relevant and
Appropriate

REQUIREMENT SYNOPSIS

Section 404 of the CWA regulates the discharge of
dredged or fill material into U.S. waters, Including
wetlands. The purpose of Section 404 Is to ensure
that proposed discharges are evaluated with respect
to impact on the aquatic ecosystem. tf a remedial
alternative involves dredged or fill material discharge
to a wetland, a permit must be obtained from the U.S.
Army Corps of Engineers.

These regulations prescribe the statutory authorities,
and general and special policies and procedures
applicable to the review of applications for
Department of Army permits for controlling certain
activities In U.S. waters including discharge of
dredged or fill material.

These guidelines maintain that no dredged or fill
material discharge will be permitted if there is a
practicable alternative with less Impact to the aquatic
ecosystem. Discharge will also not be permitted
unless steps are taken to minimize potential adverse
impacts, or if it will cause or contribute to significant
degradation of U.S. waters.

This act requires that any federal agency proposing to
modify a body of water must consult with the U.S.
Fish and Wildlife Service, National Marine Fisheries
Service, and other related state agencies.

A facility located In a lOG-year floodplain must be
designed, constructed, operated, and maintained to
prevent washout of any hazardous wastes by a
lOO-year flood.

CONSIDERATION IN THE RI/FS

During the identification, screening, and evaluation of
alternatives, the effects on wetlands are evaluated.

To obtain a Department of Army permit, it must be
shown (1) dredging and filling of the wetlands will
cause minimal adverse Impacts, (2) a less
environmentally damaging artematlve does not exist,
and (3) the project Is in the overall public Interest.

tf a remedial alternative involves discharging dredged
or fill material to a wetland, potential short- or
long-term effects must be determined, based on
various physical, chemical, and biological
parameters. Effects on human use characteristics
such as aesthetics and recreation also need to be
addressed.

Notification is not required for actions taken on-site at
a CERCLA site. However, actions will be taken to
minimize Impacts to wetlands.

The Impact of hazardous constituents on the affected
surface waters must be considered during remedial
actions.
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continued

TABLE 2-4
LOCATiON-SPECiFiC ARARS. CRITERIA. ADVISORIES. AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWICK

MEDIA

WETLANDS/FLOODPLAINS

State

"-'
I
"-'a-

REQUIREMENT

40 CFR Part 6,
Appendix A

Maine Natural
Resources Protection
/let (38 MRSA, Section
480-A through SI

Natural Resources
Protection Act, Permit
by Rule Standards
(MEDEP Regs, Chapter
305)

Maine Hazardous
Waste Management
Rules (MEDEP Regs,
Chapters 800-802, 850,
851, 853-857)

STATUS

Applicable

Applicable

Applicable

Applicable

REQUIREMENT SYNOPSIS

Sets lorth USEPA policy lor carrying out the provisions
01 the Wetlands executive Order (EO 11990) and
Aoodplains executive Order (EO 11988). Under this
order, federal agencies are required to minimize the
destruction, loss, or degradation of wetlands, and
preserve and enhance natural and beneficial values of
wetlands; and minimize potential harm to or within
floodplains and to avoid the 10ng- and short-term
adverse impact with modifications to floodplains.

This act outlines requirements °for certain activities
adjacent to any freshwater wetland greater than 10
acres or with an associated stream, brook, or pond or
adjacent to a coastal wetland. The activities must not
unreasonably interfere with certain natural features,
such as natural flow or quality of any waters, nor harm
significant aquatic habitat, freshwater fisheries, or
other aquatic life.

This rule outlines prescribed standards for specific
activities that may take place In or adjacent to
wetlands and water bodies.

These rules correspond to and supplement ReRA
hazardous waste requirements and outline the criteria
for the siting of a new facility. No portion of a
treatment facility may be located within a wetland or
within 300 feet of any 1OQ-year floodplain.

CONSiDERATION IN THE RIfFS

This requirement wlll be considered during the
development of alternatives. If no practical
alternative exists, potential harm must be minimized
and action taken to restore the natural and beneficial
values of the wetland or floodplain.

Remedial activities regulated under this act must
meet activity standards. Substantive require[Oents of
these regulations must be met by any action taken
within 100 feet of a wetland or stream.

Proposed activities Involving disturbance of soli
material and discharge of treatment water, within
100 feet of the normal high water line, would be
designed to Incorporate all applicable standards.

The siting rules will be considered when selecting a
location if an on-site treatment facility is proposed
that would handle hazardous waste.

-
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continued

TABLE 2-4
lOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWICK

MEDIA

MERE BROOK

State

'"I
'"...

OTHER NATURAL
RESOURCES

Federal

State

w0019126.TBO/7

REQUIREMENT

Maine Standards for
Oasslfication of Minor
Drainages (38 MRSA,
Sactlon 468)

Maine Natural
Resources Protection
Act (38 MRSA, Section
480-A through 5)

Maine Water Pollution
Control law: Solid
Waste Disposal Areas;
location (38 MRSA,
Sactlon 421)

Endangered Species
Applicable Act

Maine Standards lor
Oassification of
Groundwater (38
MRSA, Section 470)

STATUS

Applicable

Applicable

Applicable

Applicable

Applicable

REQUIREMENT SYNOPSIS

Mere Brook Is classified as a Class B water under the
state water quality standards. aass B waters are
defined as suitable for drinking water (after treatment),
fishing, recreation in and on the water, and as habitat
for fish and other aquatic life.

A permit application must be submitted and approved
by the Maine Bureau of Land Quality Control and
Section 480-0 performance standards met when
conducting activities adjacent to any freshwater
wetland greater than 10 acres or with an associated
stream, brook, or pond.

No boundary of any public or private solid waste
disposal area shall lie closer than 300 feet to any
classified body of surface water; also known as the
Three·Hundred-Foot Law.

This act requires action to avoid jeopardizing the
continued existence of listed endangered or
threatened species or notification of their habitat.

This law requires the classification of the state's
groundwater to protect, conserve, and maintain
groundwater resources in the interest of the health,
safety, and general welfare of the people of the state.

CONSiDERATION IN THE RI/FS

Remedial actions should not result in the degradation
of water quality classification.

Remedial activities regulated under this act must
meet activity standardS developed by the Maine
Bureau of Land Quality Control.

During the development of alternatives, effects on the
surface waters will be evaluated.

Endangered or threatened species in the site area will
be identified. Activities must not impact such
species.

Under the Maine standards, groundwater is classified
asGW-~
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continued

TABLE 2-4
LOCATION-SPECIFIC ARARS. CRITERIA. ADVISORIES. AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWICK

MEDIA

N
I
N
co

State Guidance and Criteria
To Be Considered

REQUIREMENT

Maine Site location
Development Law and
Regulations (38 MRSA
Sections 481-490;
MEDEP Regs, Chapters
371-377)

Maine Solid Waste
Management Rules:
l.endfill Disposel
Facilities (38 MRSA,
Section 1301 8t seq.;
MEDEP Regs,
Chapters 400-406)

Maine Inland Asherles
and Wildlife Laws and
Regulations (12 MRSA
Chapter 713,
Section 7751)

Town Shoreland Zoning
Ordinances and State
Minimum Guidelines

STATUS

Applicable

Applicable

Applicable

To Be
Considered

REQUIREMENT SYNOPSIS

This act and regulations govern drilling for natural
resources and includes hazardous activities that
consume, generate, or handle hazardous wastes and
oil. Activities cannot adversely affect existing uses,
scenic character I or natural resources in the
municipality or neighboring municipality.

These regulations outline landfill siting requirements
inctuding minimum distances to aquifers, bedrock,
and geologic faults.

The state of Maine has authority to research, list, and
protect any species deemed endangered or
threatened. These species are listed as either
endangered or threatened in the state regulations.
The Maine Department of Inland Rsheries and Wildlife
has also developed the following administrative
categories for species not considered endangered or
threatened but considered important for research and
further evaluation: Maine Watch Ust, Special Concern
Ust, and Indeterminate Category. The Department
determines appropriate use{s) of various habitats on
a case-by-case basis. The Maine lists may differ from
the federal lists of endangered species.

These minimum guidelines and town ordinances
apply to activities proposed within 200 feet of a high
water mark of a stream or other body of water.

CONSIDERATION IN THE RIIFS

Remedial alternatives will be developed considering
these regulations. A permit will not be required If the
activity Is on-site.

The standards outlined in this requirement will be
Incorporated Into the design of any remedial
alternative proposing construction of a land disposal
facility.

Endangered or threatened species in the site area will
be Identified. Activities must not Impact an
endangered or threatened species.

These guidelines will be considered in the siting of
treatment facilities during the development and
evaluation of remedial alternatives.

WOO19126.T80/8

- 'J_ - - - - - - II - - - - - - _tL -



-- .. - - - - - - • - - - - - - -~ -
continued

TABLE 2-4
LOCATION·SPECIFIC ARARS. CRITERIA. ADVISORIES. AND GUIDANCE

REMEDIAL INVESTIGATION
NAS BRUNSWICK

MEDIA REQUIREMENT

Maine Critical Areas
Program and Maine
Natural Heritage
Program

Maine Critical Areas kt
(5 MRSA 3310 through
3316)

STATUS

To Be
Considered

To Be
Considered

REQUIREMENT SYNOPSIS

These state programs issue policies and regulations
governing special habitats or communities.

This nonregulatory legislation allows Maine agencies
such as the Critical Areas Program and the Natural
Heritage Iveas Program to identify, research, and
protect critical areas and endangered or threatened
plants.

CONSIDERAnON IN THE RIIFS

Where such special areas exist, these state programs
will become involved in the project and/or permit
review process.

Where such special areas exist, these state programs
will become involved in the project and/or permit
review process.

Notes:
IV
I
IV ARAR

'" CERCLA
CFR
ONA
EO
MRSA
MEDEP
NAS
RifFS •
RCRA
USC

w0019126.T80/9

Applicable or Relevant and Appropriate Requirements
Comprehensive Environmental Response, Compensation, and Uability Iv::t
Code of Federal Regulations
Oean Water fv:;t
executive Order
Maine Revised Statutes Annotated
Maine Department of Environmentar Protection
Naval Air Station
Remediar Investigation/Feasibility Study
Resource Conservation and Recovery kt
United States Code



2.4 SUMMARY OF REMEDIAL ACflON OBJECTIVES: SITES 1 AND 3

SECTION 2

keeping and reporting, and requirements such as safety equipment and procedures
to be followed during site remediation.

Because of the volume of waste material, source removal has not been considered
as a feasible alternative. Therefore, in each of the proposed alternatives, hazardous
contaminants would remain on-site following implementation of the remedial
alternative. Under SARA, continued groundwater monitoring and five year site
reviews would be required. Groundwater monitoring would be conducted on a
[quarterly basis]. During the five year site reviews laboratory data would be assessed
and the effectiveness of the chosen alternative would be reevaluated
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USEPA guidance and the NCP state that the total incremental carcinogenic risk for
an individual resulting from exposure at a hazardous waste site should be between
10-4 and 10-0. The 10-0 risk level and HI of 1.0 is suggested by the USEPA as the
point of departure for developing remediation goals for carcinogenic and
noncarcinogenic compounds, respectively. However, the agency recognizes that the
final cleanup of a site may not achieve this risk level (USEPA, 1990). Factors that
may warrant selection of an alternative risk level include the technical limitations of
the remedial alternative, the ability to monitor and control movement of
contaminants, and background contaminant concentrations (USEPA, 1990). These

Remedial action objectives for Sites 1 and 3 include media-specific goals established
to provide an adequate level of protection to human and ecological receptors. These
goals are to eliminate, reduce or control exposure to contaminants and can be
achieved by either reducing exposure (e.g., capping contaminated areas or limiting
access) or reducing contaminant concentrations in the media of concern (USEPA,
1988). The critical routes of exposure at Sites 1 and 3 include future potential
ingestion of groundwater (human receptors) and direct contact with surface water
and ingestion of leachate sediment (ecological receptors). Target Oeanup Levels are
developed to reduce contaminant concentrations in groundwater, leachate sediment
and surface water to levels considered protective of human or ecological receptors.
These cleanup levels were based on current and assumed future land use at these
sites and are set at either a chemical~specific ARAR (e.g., MeL or AWQC) or a
residual risk level adopted from USEPA guidelines and the NCP (USEPA, 1988 and
1990).
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SECTION 2

factors will be considered in setting the final Target Clean-up Levels for Sites 1
and 3. However, the initial proposed Target Cleanup Levels are .set at either
chemical-specific ARARs (e.g., MCLs) or a residual risk level of 10-6 or HI of 1.0.

2.4.1 Human Health Target Clean-up Levels

Target Clean-up Levels for the contaminants of concern in groundwater were set at
either the chemical-specific ARAR (e.g., MCL) or developed based on exposure and
risk considerations. Risk-based Target Clean-up Levels were developed for
individual compounds for which there are no promulgated standards and based on
a residual carcinogenic risk level of 10-6 or noncarcinogenic HI of 1.0. This approach
results in the residual carcinogenic risk being between the 10-4 and 10-6 risk range
and noncarcinogenic risk at an HI of 1.0 for individual compounds with different
toxicity endpoints. The Target Clean-up Levels for the contaminants of concern in
groundwater are listed in Table 2-5.

2.4.2 Ecological Target Clean-up Levels

Ecological Target Clean-up Levels for contaminants in leachate seep and surface
water were set at chemical-specific ARARs (e.g., AWQC) or risk-based levels. For
zinc and lead (e.g., surface water contaminants), the Target Oean-up Levels were the
AWQC; for soil/sediment contaminants (e.g., mercury) the clean-up levels were
based on assumed exposure and risk conditions. Mercury was the only contaminant
identified in the baseline risk assessment as presenting a potential risk to terrestrial
receptors. Mercury was selected as a contaminant of concern because of its
propensity to bioaccumulate and biomagnify in food chains. Other contaminants
(e.g., VOCS and inorganic metals) do not exhibit the same behavior and were,
therefore, not considered to present a risk to terrestrial receptors (B.C. Jordan Co.,
1990). The Target Clean-up Level for mercury of 1 mg/kg was developed using the
same food-web analysis as in the baseline risk assessment This model estimates the
bioaccumulation of contaminants within a food web and can be used to estimate an
acceptable soil/sediment concentration that is protective of higher trophic level
organisms. Ecological Target Clean-up Levels are presented in Table 2-5.

2.4.3 Remedial Action Objectives

Remedial action objectives have been proposed to minimize the human health and
ecological risks associated with exposure to contaminated groundwater and leachate

E.C. Jordan Co.
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TABLE 2·5
POTENTIAL ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION
NAS BRUNSWICK
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REQUIREMENT

Federal

RCRA· General Facility Standards
(40 CFR 264.10-264.18)

RCRA • Preparedness and Prevention
(40 CFR 264.30-264.37)

RCRA • Contingency Plan and Emergency Procedures
(40 CFR 264.50-264.56)

RCRA· Releases from Solid Waste Management Un~s
(40 CFR 264.90-264.1 (9)

RCRA - aosure and Post-closure
(40 CFR 264.110-264.120)

RCRA • Waste Plies
(40 CFR 264.250-264.269)

RCRA - Landfills (40 CFR 264.300-264.339)

REQUIREMENT SYNOPSIS

General facility requirements outline general waste analysis,
security measures, inspections, and training requirements.

This regulation outlines requirements for safety equipment and
splll-eontrol for hazardous waste facilities. Part of the regulation
includes a requirement that facilities be designed, maintained,
constructed, and operated to minimize the possibility of an
unplanned release that could threaten human health or the
environment.

This regulation outlines the requirements for emergency
procedures to be used following explosions, fires, etc.

This regulation details groundwater monitoring requirements for
hazardous waste treatment facilities. The regulation outlines
general groundwater monitoring standards, as well as standards
for detection monitoring, compliance monitoring, and corrective
action monitoring.

This regulation details general requirements for closure and post·
closure of hazardous waste facilities, Including installation of a
groundwater monitoring program.

This regulation details procedures, operating requirements, and
closure and post-closure for waste piles. tf removal or
decontamination of all contaminated subsoils is not possible,
closure and post-closure requirements for landfills must be
attained.

This regulation details the design, operation, monitoring,
inspection, recordkeeping, closure, and permit requirements for a
RCRA landfill. Two liners must be installed to prevent groundwater
contamination. A leachate collection system must be placed
above and between the liner systems.

CONSIDERATION IN THE RI/FS

Any facilities wlll be constructed, fenced, posted, and
operated in accordance with this requirement. All workers
will be properly trained.

Safety and communication equipment will be Installed at the
site; local authorities will be familiarized with site operations.

Plans will be developed and Implemented during site work
InclUding Installation of monitoring wells, and
Implementation of site remedies. Copies of the plans will be
kept on-site.

General groundwater monitoring standards should be
addressed as part of any proposed alternative. The need for
any of the specific monitoring programs will depend on
whether source materials are removed, treated, or left in
place.

Those parts of the regulation concerned with long-term
monitoring and maintenance of the site will be considered
during remedial design.

According to RCM, waste plies used for treatment or
storage of noncontainerized accumulation of solid,
nonflowing hazardous waste may comply with either the
waste pile or landfill requirements. The temporary storage of
solid waste on-site, therefore, must comply with one or the
other subpart.

Disposal of contaminated materials from NAS Brunswick
must be to a facility that complies with all relevant and
appropriate ReRA landfill regulations, including closure and
post-closure.

WOO1A/lO
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REQUIREMENT

TABLE 2-5
POTENTIAL ACTION-SPECIFiC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION
NAS BRUNSWICK

REQUIREMENT SYNOPSIS CONSIDERATION IN THE RIIFS

IV
I
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RCRA· Incinerators (40 CFR 254.340-264.599)

ReRA - Miscellaneous Units
(40 CFR 254.600-254.999)

RCRA Land Disposal Restrictions (40 CFR 268)

OSHA. General Industry Standards
(29 CFR Part 1910)

OSHA. Safety end Health Standards
(29 CFR Part 1926)

OSHA. Recordkeeping, Reporting, and Related Regulations
(29 CFR 1904)

DNA· NPDES Regulations
(40 CFR Parts 122, 125)

w0019126.TBO/11

This regulation specifies the performance standards. operating
requirements and monitoring, inspection, and closure guidelines of
any incinerator burning hazardous waste.

These standards are applicable to miscellaneous units not
previously defined under existing ReRA regulations. SUbpart X
outlines performance requirements that miscellaneous units be
designed, constructed, operated, and maintained to prevent
releases to the subsurface, groundwater, surface water, and
wetlands that may have adverse effects on human health and the
environment.

land disposal of RCRA. hazardous wastes Is restricted without
specified treatment. It must be determined that the waste, beyond
a reasonable doubt, meets the definition of one of the specified
restricted wastes and the remedial action must constitute
·placement~ for the land disposal restrictions to be considered
applicable. For each hazardous waste, the LOAs specify that the
waste must be treated either by a treatment technology or to a
concentration level prior to disposal In a RCM Subtitle C
permitted facility.

These regulations specify the 8-hour time.welghted average
concentration for various organic compounds. Training
requirements for workers at hazardous wastes operations are
specified In 29 CFR 1910.120.

This regulation specifies the type of safety equipment and
procedures to be followed during site remediation.

This regulation outlines the recordkeeping and reporting
requirements for an employer under OSHA.

This requirement Implements the NPOES program that specifies
the applicable effluent standards, monitoring requirements, and
standard and special conditions for direct discharge.

On-site thermal treatment must comply with the appropriate
requirements specified in this subpart of ReRA.

The design of proposed treatment alternatives, not
specifically regulated under other sUbparts of RCRA, will
address the means of preventing the release of hazardous
constituents and prevent further Impact on the environment.

If It Is determined that hazardous materials located at NAS
Brunswick are considered wastes sUbject to the LDAs, the
hazardous materials will be handled and treated in
compliance with these regulations.

Proper respiratory equipment will be worn If It Is Impossible
to maintain the work atmosphere below the concentration.
Workers performing activities would be required to have
completed specific training requirements.

All appropriate safety equipment will be on-site. In addition,
safety procedures would be followed during on-site activities.

These requirements apply to all site contractors and
subcontractors, and must be followed during all site work.

Both on- and off-site discharges from CERClA sites to
surface waters are required to meet the substantive CWA
NPDES requirements, including discharge limitations,
monitoring requirements, and best management practices.
Permits will be required for off·site discharges.



continued

TABLE 2-5
POTENTIAL ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION
NAS BRUNSWiCK

IV
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REQUIREMENT

Underground Injection Control Program
(40 CFR 144, 146, 147, 1(00)

CWA - Pretreatment Standards for POTW Discharge
(40 CFR Pari 403)

RCRA - Standards Applicable to Generators of Hazardous
Waste (40 CFR Pari 262)

DOT Rules for Transportation of Hazardous Materials
(49 CFR Parts 107,171.1-172.556)

CWA • Regulations on Disposal Site Determinations Under the
CWA (40 CFR 231)

Stale

Maine landfill Disposal Regulations
(MEDEP Regs, Chapter 401)

REQUIREMENT SYNOPSIS

These regulations outline minimum program and performance
standards for underground Injection programs. Technical criteria
and standards for siting, operation and maintenance, and reporting
and recordkeeping as required for permitting are set forth in Part
146.

This regulation specifies pretreatment standards for discharges to
a POTW. rt treated groundwater is discharged to a POTW, the
POTW must have mechanisms available to meet the .requirements
of the National Pretreatment Program - Introduction of Pollutants
which cause pass through or interference are prohibited.
Discharges must also comply with any local POTW regulations. tf
hazardous waste Is discharged to the POTW, the POTW may be
subject to ReRA permit-by~rule.

This requirement sets standards for generators of hazardous waste
that address (1) accumulating waste, (2) preparing hazardous
waste for Shipment, and (3) preparing the uniform hazardous waste
manifest. These requirements are integrated with DOT regulations.

This regulation outlines procedures for the packaging, labeling,
manifesting, and transporting of hazardous materials.

These regulations apply to all existing, proposed, or potential
disposal sites for discharges of dredged or fill material into U.S.
waters, which include wetlands.

These regulations outline the permitting requirements for waste
disposal by landfill. Chapter 401 specifies closure and post
closure maintenance requirements.

CONSIDERATION IN THE RI/FS

Discharge of treated groundwater, by well Injection, must be
in accordance with all the criteria and standards In these
federal regulations, as well as meet all state Underground
Injection Control Program requirements. Treated
groundwater must meet all SOWA standards prior to well
injection.

tf treated groundwater Is discharged to a POTW, the
discharge must meet all discharge limitations imposed by
the POTW.

tf any alternative proposes shipping wastes off-site, the
material must be shipped In proper containers that are
accurately marked and labeled, and the transporter must
display proper placards. All waste shipments must be
accompanied by an appropriate manifest.

Contaminated materials will be packaged, manifested, and
transported to a licensed off-site disposal facility In
compliance with these regulations.

The dredged or fill material should not be discharged unless
It can be demonstrated that such a discharge will not have
an unacceptable Impact on the wetlands.

Design of a cover system would have to meet minimum
standards and specifications (401.7[c]). Institutional controls
would need to include providing appropriate record
information to the Registry 01 Deeds (401.7(1]).

Management. Testing, and Disposal of Special Wastes
(MEDEP Regs, Chapter 4051

Section 405.4 sets forth requirements that apply to the storage and
disposal of asbestos wastes.

These requirements apply to alternatives that propose
removing wastes or leaving the wastes in place. Site
restrictions and monitoring requirements would need to be
included in these types of alternatives.

_mo~~ - - - - - - .\ - - - - - - _.. -



- .....-
continu_

- - - - - - I - - - - - - -, -

REQUIREMENT

TABLE 2-5
POTENTIAL ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION
NAS BRUNSWICK

REQUIREMENT SYNOPSIS CONSIDERAnON IN THE RI/FS

N
I

'"""

Maine Rules to Control the Subsurface Discharge of Pollutants
by Wen Injection (MEDEP Regs, Chapter 543)

Maine Hazardous Waste Management Rules
(MEDEP Regs, Chapters 800-802, 850, 851, 853-ll57)

Maine emission Ucense Regulations
(38 MRSA, Section 585, 590; MEDEP Regs, Chapter 115)

Maine Incinerator Particulate Emission Standard
(38 MRSA Section 600; MEDEP Regs, Chapter 104)

Maine Grow1h 0ffse1 Regulalions
(38 MRSA, Section 590; MEDEP Regs, Chapter 113)

Maine Water Pollution Control Law: Conditions of Ucenses
(38 MRSA, Section 414-A)

Maine Water Pollution Control Law: Certain Deposits and
Discharges Prohibited (38 MRSA, Section 420)

w0019126.T80/13

This regulation prohibits the Injection of hazardous waste into or
above water-bearing formations via a new Class IV well. The
subsurface discharge into or through a Oass IV well that would
cause or allow the movement of fluid Into an underground source
of drinking water that may result in a violation of any Maine
Primary Drinking Water Standard, or which may otherwise
adversely affect public health, is prohibited.

The rules provide a comprehensive program for handling, storage,
and recordkeeping at hazardous waste facilities. They supplement
the RCRA regulations.

These requirements specify who must obtain an air emissions
license, application Information, and standards and criteria that
must be met.

Establishes limitations on the amount of particulate matter allowed
to be emitted from each of several categories and sizes of
Incinerators, and on the capacity of emissions from all Incinerators.

This rule applies to new licenses for facilities in non attainment
areas. They require Reasonably Available Control Technology
(RACT) or better for the base case emission, and offset reductions
from other facilities.

Regulates the discharge of any pollutants. Specifies that the
discharge, either by itself or combined with other discharges, will
not lower the quality of any classified body of water below such
classification. The discharge will be subject to effluent limitations
that require application of the best practicable treatment.

No person, firm, corporation, or other legal entity shall place,
deposit, discharge, or spill mercury or toxic or hazardous
substances, either directly or indirectly, into the inland groundwater
or surface waters, tidal waters, on the ice, or on the banks thereof,
so that the same may flow or be washed into such waters, or in
such manner that the drainage therefrom may flow into such
waters.

The groundwater must be treated to a target clean-up level
less than or equal to the Maine MEGs to be recharged to the
aquifer.

Because these requirements supplement RCRA. hazardous
waste regUlations, they must also be considered.

New sources must be In compliance with all applicable
emissions limitations under the Clean Air Act. Emissions of
pollutants with no standards should not exceed interim
guidelines values.

The thermal treatment technology must comply with the
applicable emissions standard.

RACT will be considered for air treatment If applicable.

The effluent water from on-site activities should receive the
best practicable treatment before discharge.

Best Management Practices will be used when handling
wastes.



continued

TABLE 2-5
POTENTIAL ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION
NAS BRUNSWICK

N
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REQUIREMENT

State Guidance and Criteria
To Be Considered

MEDEP, Bureau 01 Water Quality Control, Policy Number 10,
-The Discharge at Hazardous Substances to Groundwaters of
the State'

REQUIREMENT SYNOPSIS

The Bureau will deny applications for waste discharge licenses for
the discharge to groundwaters of substances designated by the
Board to be hazardous when such substances are present In
concentrations exceeding groundwater levels which occur naturally
In the area. Exemption may be granted if the groundwater is
treated to reduce the concentrations of pollutants discharged to
below the level considered safe for drinking water.

CONSIDERATION IN THE RIIFS

N. lesst the minimum level of groundwater treatment would
be required to provide adequate protection If no other means
of disposal Is feasible.
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AHERA
CAA
CERCLA
CFR
CMR
CWA
DOT
FS
MEDEP
MEG
MRSA
NAS
NESHAP
NPDES
OSHA
POTW
RACT
RI
RCRA
SDWA
P9/m'
VOC

Asbestos Hazard Emergency Response Act
Clean AJr Act
Comprehensive Environmental Response, Compensation, and Uability Act
Code of Federal Regulations
Code of Maine Regulations
Clean Water Act

= Department of Transportation (U.S.)
feasibility study
Maine Department of Environmental Protection
Maximum Exposure Guidelines
Maine Revised Statutes Annotated
Naval Air Station

= National Emission Standards for Hazardous Air Pollutants
National Pollutant Discharge Elimination System
Occupational Safety and Health Administration
publicly owned treatment works

= Reasonably Available Control Technology
remedial Investigation
Resource Conservation and Recovery Act
Safe Drinking Water Act
micrograms per cubic meter
volatile organic compound
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NOTES:

AHEM
CM
CERCLA
CFR
CMR
CWA
DOT
FS
MEDEP
MEG
MRSA
NAS
NESHAP
NPDES
OSHA
POTW
MGT
RI
RCRA
SDWA
pg/m'
VOC

Asbestos Hazard Emergency Response Act
Clean Air Act
Comprehensive Environmental Response, Compensation, and Uability Act
Code of Federal Regulations

<= Code of Maine Regulations
Clean Water Act
Department 01 Transportation (U.S.)

= feasibility study
Maine Department of Environmental Protection
Maximum Exposure Guidelines
Maine Revised Statutes Annotated
Naval PJr Station
National Emission Standards for Hazardous Air Pollutants

C!: National Pollutant Discharge Elimination System
= Occupational Safety and Health Administration

publicly owned treatment works
Reasonably Available Control Technology
remedial Investigation
Resource Conservation and Recovery Act
Safe Drinking Water Act
micrograms per cubic meter
volatile organic compound
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SECTION 2

soil/sediment. The objective of groundwater remediation is to reduce contaminant
concentrations to levels considered protective of human health. The objective of
leachate soil/sediment remediation is to reduce mercury contamination to levels
considered protective of higher trophic organisms.

General response actions that may be employed to satisfy these remedial action
objectives range from minimal action including institutional controls to limit access
to this site, contaimnent actions such as slurry walls and caps to reduce the amount
of contaminated groundwater and leachate discharging to Mere Brook and
groundwater extraction to limit the migration of contaminated groundwater.

Remedial action objectives were not developed to specifically reduce zinc and iron
concentrations in the surface water of Mere Brook. However, remedial actions taken
to reduce the generation of leachate and contaminated groundwater will effectively
reduce the impact of Sites 1 and 3 on the water quality of Mere Brook. Iron and
zinc were detected at elevated concentrations upgradient of the site at the Mere
Brook culvert outfall, indicating that other nonpoint source discharges of these
contaminants are contributing to the levels currently detected in Mere Brook.
Therefore, specific remedial actions taken to reduce levels of zinc and iron would not
provide a permanent remedy. In addition, possible remedial alternatives (e.g.,
surface water diversion and treatment) may cause significant irreversible damage to
the ecosystem. The remedial alternatives developed to reduce the amount of
contaminated groundwater and leachate generated will result in a decrease in the
amount of zinc and iron discharging to Mere Brook. However, because zinc and iron
concentrations upgradient of the site currently exceed their respective AWOe, these
contaminants may not decrease to levels considered protective of the environment.
A stormwater runoff characterization study is being conducted by the Base and will
address the impacts of base operations across NAS Brunswick. However, because
this study addresses ongoing activities of the base, it is not part of this investigation.

Remedial action objectives and general response actions for Sites 1 and 3 are
presented in Table 2-6.

2.5 SUMMARY OF REMEDIAL ALTERNATIVES

Six remedial alternatives were described and presented in the Phase I FS
(E.c. Jordan Co., 1990b). These alternatives were developed to achieve the remedial

E.C. Jordan Co.
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No Action specifIC to surface water.

However. response actions for

groundwster and leschste will

reduce the discharge of iron

and zinc to Mere Brook.

FOCUSED FEASlBll.ITY STUDY

NAS BRUNSWICK

Protection of Environment:

RDduce iron and zinc
concentrations is Mere

Brook to AWf;f:..

Groundwater Protection of Human HcoIth: • No Action Institutional Controls

(Human) Reduce VOC concentrations in Monitoring Natural Flushing

groundwster to MCLs or levds Institutional Actions Iconsidered protective of human

health (e.g., MCLGs or RID.). • ContAinment S1unyWaII

Ingestion of groundwater is Csp Ithe route of exposure.

• Groundwater Treatment Trcstmcnl Technologies

Extraction UV/Ozone ITrcstment UV/Peroxide

Air Stripping

I
I cacbatc SoilBlSedimeDl Protection of Environment: • No Action Institutional Controls

(Ecological) Reduce mercury concentrations Monitoring Nstural Flushing

in leachate soils/sediments to Institutional Actions

levds considered protective of

ecological receptors. Ingestion • Containment SlunyWaII

of soils/sediment and contaminated Csp

prey is route of exposure.

• Groundwater Treatment Treatment Technologies

UV/Ozone

UV/Peroxide

Air Stripping

NOTES:

TABLE 2-6

REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS:

SITES I AND 3

Surface Wster

(E<o1ogicoI)

MeL = Maximum Contamjnant Lcvd

MCLG = Maximum Contaminant Level Goal

RID = reference dose

UV = ultraviolet

vee = volstile organic compound
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SECTION 2

Section 3.0 describes and evaluates the six alternatives. Section 4.0 provides a
comparative analysis of the alternatives relative to one another.

action objectives developed for contamination at Sites 1 and 3 and include the
following:

The first five alternatives focus on limiting exposure to contaminants through
institutional controls or containment, or reducing the toxicity, mobility, or volume of
contaminants through treatment. Waste material would not be removed from the
site under these alternatives. The last alternative involves removal and complete
destruction of the waste material.

6836-02
2-41

E.C. Jordan Co.

WOO19126.MBO

The first five alternatives listed above were retained for detailed evaluation. The
source removal alternative was eliminated, because excavation and handling of the
estimated 300,000 cy of waste from the landfill was believed to be cost prohibitive
and more hazardous than leaving it in place. The alternatives were reevaluated
during detailed analysis, and another alternative was added. The No Action
Alternative developed in the Phase I FS is now referred to as the Minimal Action
Alternative, because the alternative involves institutional controls and environmental
monitoring. A true No Action Alternative, requiring no action in excess of the
security measures already in place at the site, is evaluated in this FFS. This
alternative was included because current land use and security measures at Sites 1
and 3 are effective at limiting access and potential contaminant exposure at this site.
These alternatives provide a range of remedial actions consistent with the USEPA
guidance and NCP (USEPA 1988 and 1990b).

Each alternative was screened in the Phase I FS based on the clean-up standards
described in Section 121 of SARA and the NCP (E.C. Jordan Co., 1990b). The
objective of the screening process was to eliminate from further consideration any
alternative(s) that have significant effectiveness, implementability, or cost
disadvantages, while still preserving a range of remedial options.

• No Action
• Containment/Slurry Wall
• Passive Groundwater Collection/Treatment
• Cap/Groundwater Extraction/Treatment
• Cap/Passive Groundwater Collection/Treatment
• Source Removal/Incineration/Groundwater Extraction/Treatment
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3.0 DETAILED EVALUATION OF REMEDIAL ALTERNATIVES

SECTION 3

• detailed analysis of each alternative against the nine evaluation criteria
outlined in the NCP (USEPA, 1990)

• detailed descriptions and specification of each remedial alternative
with emphasis on application of the various technologies as
components in the alternative

6836-02

3-1

E.C. Jordan Co.

In this section, the six remedial alternatives su=arized in Table 3-1 are described
and then evaluated according to the first seven criteria listed in Table 3-2. Typically,
the state acceptance criterion is not addressed until co=ents on the RIfFS and
proposed plan are received from the state. The State is a PartY to the FFA and has
had the opportunity to review and co=ent on this FFS. Similarly, co=unity
acceptance is addressed upon receipt of public co=ents on the RIfFS and proposed
plan (USEPA, 1990).

A detailed description of the technologies or processes used is provided for each
alternative. Where appropriate, the description includes preliminary site layouts,
process flow diagrams, preliminary design calculations, sizing of key components, and
a discussion of the limitations, assumptions, and uncertainties associated with each
alternative. These descriptions are only intended to provide a conceptual design of
each alternative. lbis description is followed by the criteria evaluation process. The
alternatives are compared relative to these criteria in Section 4.0.

This section presents the assessment of the individual alternatives against each
evaluation criterion. Section 4.0 presents a comparative analysis of the six
alternatives and identifies the relative advantages and disadvantages among them.

WOOI9126.MSO

This section presents the detailed analysis of the six remedial alternatives for Sites 1
and 3. This analysis presents the relevant information that allows decision-makers
to select a site remedy. The detailed analysis of each alternative includes the
following:
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TABLE 3-1

SUMMARY OF REMEDIAL ALTERNATNES: SITES I AND 3

FOCUSED FEASIBILITY STUDY

NAS BRUNSWICK

~ TrY" N

1,3-A: No Action No additional remedial actions

1,3-B: Minimal Action Institutional controls and deed restrictions

Environmental monitoring

1,3-C: Containment Cap

Subsurface hydraulic barrier

Groundwater extraction wells

Water treatment

Discharge of treated water

Institutional controls and deed restrictions

Environmental monitoring

1,3-D: Passive Groundwater Passive groundwater collection

CollectionlTreatment Water treatment

Discharge of treated water

Institutional controls and deed restrictions

Environmental monitoring

1,3-E: Cap/Groundwater Cap

ExtractionlTreatment Groundwater extraction wells

Water treatment

Discharge of treated water

Institutional controls and deed restrictions

Environmental monitoring

1,3-F: CaplPassive Cap
Groundwater Collection! Passive groundwater collection
Treatment Water treatment

Discharge of treated water

Institutional controls and deed restrictions

Environmental monitoring
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TABLE 3-2

CRITERIA FOR COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffiILITY STUDY
NAS BRUNSWICK

~ ~

Overall Protection of Human Describes how each alternative, as a whole, protects

Health and the Environment and maintains protection of human health and the

environment.

Compliance with ARARs Describes how the alternative complies with chemical-,
location-, and action-specific ARARs, or other
criteria, advisories, and guidance.

Long-term Effectiveness and Evaluates the effectiveness of alternatives in protecting

Permanence human health and the environment after response
objectives have been met, in terms of the magnitude of
residual risk and the adequacy and reliability of controls.

Reduction of Toxicity, Mobility, Evaluates the treatment technologies used by the degree
or Volume through of expected reduction in toxicity, mobility, or volume
Treatment of hazardous material. This criterion also evaluates

the irreversibility of the treatment process and the type
and quantity of residuals remaining after treatment.

Short-term Effectiveness Examines the impacts on the co=unity, workers, and

the environment during construction and implementation.

Estimates the time until the remedial action objectives
are met.

Implementability Assesses the ability to construct and operate the
technology; the reliability of the technology; the
ease of undertaking additional remedial actions; and
the ability to monitor the effectiveness of the remedy.
Administrative feasibility is addressed in terms of the
ability to obtain approvals from other agencies. This
criterion also evaluates the availability of required
resources, such as equipment, facilities, specialists,
and capacity.

I 19126.1&3 3-3



TABLE 3-2
CRITERIA FOR COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

NOTES:
• This criterion will be addressed once comments on the FFS and proposed plan have been received.
ARARs = Applicable or Relevant and Appropriate Requirements
FFS = Focused Feasibility Study

Cost

State Acceptance •

Community Acceptance •

19126.1&3

FOCUSED FEASffiILITY STUDY
NAS BRUNSWICK

Evaluates the capital and operation and maintenace
costs of each alternative, and provides an estimate
of the total present worth cost of each alternative.

Evaluates the technical and administrative issues
and concerns the state may have.

Evaluates the issues and concerns the public

may have.

3-4
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3.1.1 Overall Protection of Human Health and the Environment

SECfION 3

3.1.2 Compliance with ARARS

3.1 ALTERNATIVE 1,3-A: NO ACTION

6836-02

3-5

E.C. Jordan Co.
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Because no remedial actions would be implemented, aetion- or location-specific
ARARs would not be triggered.

The No Action Alternative would not comply with chemical-specific ARARs and
guidance. MCLc;, MCWs, AWQC, and sediment to be considered (TEC) are the
clean-up standards proposed for groundwater, surface water, and sediment associated
with the leachate seeps, respectively. Under this alternative, contaminant
concentrations in these media would continue to exceed Target Clean-up Levels.

Alternative 1,3-A was developed to comply with the NCP and to compare to other
corrective action alternatives. This alternative would not meet the remedial action
objectives because it does not involve reduction or containment of leachate or
groundwater treatment. Target levels would not be met.

This alternative would provide no additional protection to human or ecological
receptors over baseline conditions. Because the No Action Alternative is not
intended to meet remedial action objectives, exposure to contaminated sediment at
the leachate seeps and/or contaminated groundwater would result in risks exceeding
state and federal guidance. Minimal improvements to human health and the
environment would result after decades of natural degradation and dispersion
processes act on the contaminated media. However, it cannot be assumed that
contaminant levels in leachate, sediment, and groundwater would decrease to levels
considered protective of human and ecological receptors.

Although this alternative does not involve implementing remedial actions, controls,
or monitoring, exposure to site contaminants is limited by virtue of the sites' location.
Because Sites 1 and 3 are located within the fenced area near the Weapons
Compound, they are accessible only to authorized personnel. Armed guards patrol
the sites and observe the area from the central control tower to enforce security at
the Weapons Compound. At Site 3, signs are posted warning of pesticides buried in
the area.
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SECTION 3

3.1.3 Long.tenn Effectiveness and Pennanence

This alternative is intended to provide a baseline for comparison to the other
alternatives, and not to meet the remedial action objectives. The No Action
Alternative would not reduce human health or environmental risks posed by
contaminants in the media of concern at Sites 1 and 3.

Because no action would be taken to reduce groundwater contamination or leachate
generation, contaminant levels in surface water and sediments and soils near the
leachate seeps would not be expected to decrease in the near future. Contamination
reduction would occur over the time required for natural groundwater flow to flush
contaminants from the waste and surrounding fill and natural soils. The actual time
required for this to happen is unknown due to the heterogeneity of materials buried
in the landfills. The exact location and size of the source of chlorinated solvents
contributing to groundwater contamination has not been characterized.

Security measures are expected to continue for as long as the NAS is active; however,
permanent protection against exposure cannot be relied upon. It is likely that
remedial actions would be' required in the future.

3.1.4 Reduction of Toxicity, Mobility, or Volume

Treatment processes would not be employed to address site contamination.
Therefore, no reduction in toxicity, mobility, or volume of contaminated groundwater
or leachate would be achieved.

3.1.5 Short-tenn Effectiveness

The No Action Alternative would not involve any remedial construction or invasive
activities. Therefore, no adverse impacts to workers, the public, or the environment
would occur.

3.1.6 Implementability

This alternative would be easy to implement. Implementation of this alternative
would not interfere with possible future remedial actions such as pump and treat,
containment, or source removal.

E.C. Jordan Co.
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SECTION 3

3.1.7 Cost

3.2 ALTERNATIVE 1,3-8: MINIMAL ACTION

Capital, indirect, and operation and maintenance costs are not incurred for this
alternative.

6836-02
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Environmental Monitoring. Under the Minimal Action Alternative, an
environmental monitoring program would be implemented at Sites 1 and 3. The
objective of environmental monitoring would be to evaluate whether dispersion and
natural attenuation are reducing contaminant concentrations in groundwater, surface
water, leachate seeps, and sediment. A typical monitoring plan developed and
described in this FFS is suggested for cost estimating purposes only. The final,

Institutional Controls and Deed Restrictions. In addition to the security measures
described in Subsection 3.1 already in place, warning signs would be posted around
the landfill area and near leachate seeps. Restrictions on future development would
be incorporated into the property deed to limit land use should the base be
decommissioned. The mechanism for implementing these institutional controls will
be addressed in the Record of Decision (ROD) for the remedial actions at Sites 1
and 3.

• institutional controls and deed restrictions
• environmental monitoring

This alternative would not meet remedial action objectives because it does not
involve reduction or containment of leachate or groundwater treatment. Target
levels would not be met; however, institutional actions and deed restrictions would
reduce the possibility of exposure to contaminated media. A long-term
environmental monitoring program would be implemented because contaminants
would remain in place, untreated. Collected data would be evaluated during the five
year site reviews mandated by SARA and described in the Agreement. These
programs are described in detail in the following paragraphs.

Alternative 1,3-B is a Minimal Action Alternative, consisting of the following
components:
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SECfION 3

detailed monitoring plan would be developed during Remedial Design and submitted
for regulatory agency review, comment, and approval prior to implementation.

This plan would involve the routine, periodic sampling of groundwater, surface water
(Le., Mere Brook), leachate seeps, and sediment. All samples would be analyzed for
Target Compound list (TCL) VOCS, SVOCS, pesticides/PCBs and inorganics, as was
done in the RI. Seven existing monitoring wells were proposed for sampling to
provide information on contaminant movement, attenuation, and dispersion in
groundwater. Two upgradient wells (Le., MW-201 and MW-21lB) and five
downgradient wells (i.e., MW-202A, MW-210B, MW-213, MW-218, and MW-219)
were selected. Figure 3-1 shows the locations of these wells. The upgradient wells
would provide information on the background levels of contamination entering
Sites 1 and 3. The downgradient wells would monitor groundwater quality and
potential impacts of leachate from the landfills and ensure that the plume is not
migrating beneath the brook (i.e., MW-213). Over time, the data would provide
information on the dispersion and degradation of contaminants in groundwater.

Five leachate seep sampling locations were chosen to correspond roughly with
leachate sampling points LT-301, LT-302, LT-303, LT-304, and LT-305 sampled
during the RI (see Figure 3-1). Two of these points would be located downgradient
of MW-202A and MW-218.

Nine locations would be sampled for surface water and sediment in Mere Brook (see
. Figure 3-1). Five would be located directly downgradient of the leachate sampling

points. Two surface water and sediment samples would be collected from locations
upstream of leachate sampling points, corresponding roughly with SW-318 and
SW-317 sampled during the RI. Finally, two surface water and sediment locations
would be sampled downstream of the leachate sampling points. These locations
would correspond roughly with the RI sampling points SW-122 and SW-1l5. Data
generated from these sampling events would provide information on potential
contaminant migration, the accumulation OI attenuation of contaminants sorbed onto
sediment, and the discharge of contaminated groundwater to Mere Brook.

For the first two years, sampling would be done quarterly to increase the data base
on contaminant concentrations and distribution. After the third year, sampling would
occur annually. The Agreement, consistent with the NCP, requires a five-year site
review for sites at which wastes have not been permanently treated, to assure that
human health and the environment are being protected. The purpose of the five-

E.C. Jordan Co.

WOO19126.MSO
3-8

I

•I
I
I
I
I
I
I

•
I
I
I
I
I
I
I

--
I



('>$9
1'-

-

v

•

\

~I FIGURE3~

SITES 1 AND 3 FFS

PROPOSED MONITORING PROGRAM
SAMPlE LOCATIONS

-.-
LEGEND

A APPROXIMATE LOCATION OF EXISTING
....". MONITORING WELL

• APPROXIMATE LOCATION OF PROPOSED
LEACHATE SAMPLING POINT

APPAOXI...TE LOCATION OF PFlQPOSED
• SURF~ WATER AND SEDIMENT

SAMPl.1NG POINT

f--4. LIMITS Of CONTROLLED ACCESS

Gf12ill ~~::-~~ ~~OF
AJlINT1:R9fIETlVE GRQUHOWATER FLOW

4V DIRECTION

.~£-jS'lIi1i
.' S

(~
.-/
f~~

./

-

... INST"ll4TIOOl 1ll'$T()IIlATlON PIlOOIlA..

HAI/IlL .... STATION

1lAUfoII.....:;-.......1NIE

- - - - - - • - - - - -
~.. _,/

)
'~\ \) }

--- \.;1'-,( (
_.f. ,\ ~

(
\

\

\
\

\
\

C3
/I 1\1

\
\
\
\

\
~

\
\

\
\_- ---- -~~
SCAl.E IN FEET

i
o '00

,.

1113

-



SECTION 3

year review would be to organize, analyze, and present all data gathered during
sampling events in report format. The review would make a recommendation
regarding future remedial actions at the site. This recommendation could be to
continue environmental monitoring and five-year reviews, to pump and treat the
groundwater, or to implement a source removal remedial action.

3.2.1 Overall Protection of Human Health and the Environment

This alternative would provide no additional protection to human or ecological
receptors over baseline conditions. Because the Minimal Action Alternative is not
intended to meet the remedial response objectives, exposure to contaminated
sediment at the leachate seeps and/or contaminated groundwater would result in
risks exceeding state and federal guidance. Minimal improvements to human and
ecological receptors would result after decades of natural degradation and dispersion
processes act on contaminated media. However, because the source is not well
defined and potentially large, it cannot be assumed that contaminant levels in
leachate, sediment associated with leachate seeps, and groundwater would decrease
to levels considered protective of human and ecological receptors in the near future.

3.2.2 Compliance with ARARs

The Minimal Action Alternative does not comply with chemical-specific ARARs and
guidance. MCLs, MCLGs, AWQC, and sediment TBC are the clean-up standards
proposed for groundwater, surface water, and sediment associated with the leachate
seeps, respectively. Under this alternative, contaminant concentrations in these
media would continue to exceed Target Clean-up Levels.

Because remedial actions would not be implemented, action- or location-specific
ARARs would not be triggered. The Minimal Action Alternative would not comply
with the goals or intent of SARA and the NCP, which state that the preferred
alternative is one that permanently reduces toxicity, mobility,. or volume of hazardous
contaminants and minimizes risk to human health and the environment.

Because hazardous contaminants would remain on-site following implementation of
this remedial alternative, a site review would be performed every five years pursuant
to SARA and outlined in the Agreement. All site activities, including monitoring,
would be carried out pursuant to Occupational Safety and Health Administration
(OSHA) standards (29 CFR 1904, 1910, and 1926).

E.C. Jordan Co.
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3.2.5 Short-term Effectiveness

SECTION 3

3.2.4 Reduction of Toxicity, Mobility, or Volume

3.2.3 Long-term Effectiveness and Permanence

6836-02
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The Minimal Action Alternative would not involve any remedial construction or
invasive activities. Therefore, adverse impacts to workers, the public, or the
environment would not occur. Workers involved in monitoring activities would have
to be trained in health and safety for work at hazardous waste sites. Proper personal
protective equipment and safe work practices would minimize the possibility of
chemical exposure or injury.

Treatment processes would not be employed to address site contamination.
Therefore, no reduction in toxicity, mobility, or volume of contaminated groundwater
or leachate would be achieved.

Because no action would be taken to reduce groundwater contamination or leachate
generation, contaminant levels in surface water and sediments and soils near the
leachate seeps would not be expected to decrease in the near future. Any reduction
in contamination would occur only over the time required for natural groundwater
flow to flush contaminants from the waste and surrounding fill and natural soils. The
actual time required for this to happen is unknown due to the heterogeneity of
materials buried in the landfills. There is no discrete point source of chlorinated
solvents in the landfills; rather, a widespread but sporadically distributed source
contributing to groundwater contamination.

The Minimal Action Alternative would not reduce public health or environmental
risks posed by contaminants in the media of concern at Sites 1 and 3. This
alternative would not meet the remedial action objectives. Environmental
monitoring and five-year reviews would provide data and interpretation of the
degradation, dispersion, and movement of contaminants in groundwater and Mere
Brook. Because groundwater flowing to the south discharges to Mere Brook, it
would not be expected to migrate off base and enter a drinking water aquifer. For
purposes of analysis in this FFS, the environmental monitoring program is considered
for 30 years. However, this could conceivably extend for a longer period. Wells
would be repaired or decommissioned and replaced if they were to be damaged and
could not be sampled.
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SECTION 3

3.2.7 Cost

3.2.6 Implementability

Because environmental monitoring is a well-developed and widely available
technique, several contractors would be able to provide competitive bids for required
services.

I

~
I
I
I
I
I
I
I

•
I
I
I
I
I
I
I

-.
I

6836-02
3-12

E.C. Jordan Co.

WOO19126.MSO

Because existing wells are proposed to be sampled as part of the environmental
groundwater monitoring program, difficulties associated with construction would not
be expected for the Minimal Action Alternative. Environmental monitoring and
analysis procedures for groundwater, surface water, sediment, and seeps samples are
well developed and widely used at many hazardous waste sites. Therefore, technical
problems are not expected to limit the implementability of this alternative.
Implementation of this alternative would not interfere with possible future remedial
actions such as pump and treat, containment, or source removal.

The proposed monitoring plan would need to be submitted for regulatory agency
review and approval prior to implementation. Coordination between the party
responsible for carrying out monitoring activities and officials at NAS Brunswick
would be required for individuals to gain safe and legal access to sampling locations
near Sites 1 and 3. These activities would be carried out on a regular, periodic basis,
so obtaining passes for work at NAS Brunswick should not present difficulty. For
security reasons, sampling would not be conducted within the Weapons Compound.
The five-year review would be conducted jointly by the Navy, MEDEP, and USEPA

The cost estimate for Alternative 1,3-B is summarized in Table 3-3. Supporting
information is provided in Appendix A. The capital cost of this alternative is
estimated to be $10,000 and includes the cost of installing 15 warning signs placed
at intervals around the landfill and leachate seeps to deter human contact with
contaminated media and a site survey. Indirect costs associated with implementing
the institutional controls are expected to be minimal and have been estimated at
10 percent of the capital cost of the alternative.

Annual monitoring costs constitute the bulk of the total cost of this alternative.
These costs include sampling personnel labor costs and equipment rental costs,
expendable items such as gloves and sample packing material, containers for water
and soil samples, laboratory analytical costs, and other costs such as transportation
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TABLE 3-3
ALTERNATIVE 1,3-B: MINIMAL ACTION

COST SUMMARY

FOCUSED PEASmILITY STUDY

NAS BRUNSWICK

IIJIIIt
IWITAI;!=OSTS • I
InItitutiooal Controll

Warning Signs 82,000

Deed IU:ltrictions

,""".y $8,000

Total Capital Cow: 810,000 810,000

IINDIREC'l'COSTSI
Legal. Administrative, and Permitting

(@ 5% of Capital Colt) $500

Service. During Construction

(@ 5 % of Capital Cost) 8500

Total Indirect Costs: $1,000 $1,000

IANNUALMON!rORlNO COSTS (2) il

Labor $4,700

Equipment $600
Expendable. $600

Containen 81,200
TraIlIpOrtation and Other Direct Costs $400

Analysis $45,200

Total Sampling Cost Pcr Episode S53,OOO

TotI.l Annual Monitoring Colli:

Pint 2 Yean (4 Episodes Pcr Year) $212,000 S380,OOO

Remaining 28 Yean (1 Episode Pcr Vear) 853,000 $408,000

Five-Year Review (6 Review. Planned) $63.000 $157,000

SUBTOTAL 8956,000

Cooling.noy (@20%) 8191,000

TOTAL COST $1.147.000

NOTE'"
(l) DilCOUIlt rate of 10% i' used for annual coati.
(2) Colt for Clch line item i' per sampling episode.

(3) CoItI are rounded to the nearest $1.000.

19126.1&.3
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SECTION 3

and per diem expenses for sampling personne~ and telephone and computer charges.
The present-worth cost of monitoring, based on a 10 percent discount rate, is
estimated at $788,000, which accounts for four sampling episodes per year for the
first two years and annual sampling thereafter. Monitoring is assumed to continue
for 30 years for cost-estimating purposes; however, this time frame will be continually
reevaluated during the five-year site review. An estimate of the cost of this review,
provided in Table 3-3, is expected to be approximately $63,000 every five years. The
cost of the review assumes that the data collected over the five-year period would be
validated (Level D) and a report would be produced.

A contingency of 20 percent of the present-worth cost of the alternative is added to
account for unforeseen circumstances that may increase the estimated cost.

The total present-worth cost of the Minimal Action Alternative, based on a
10 percent discount rate, is $1,147,000. This cost is an estimate and is believed to
be within the +50 percent to -30 percent range for FS cost estimates (USEPA, 1988).
This cost may increase as labor rates and costs of laboratory analysis of samples
increase over the 30-year period.

3.3 ALTERNATIVE 1,3-C: CONTAINMENT

Alternative 1,3-C is made up of source area containment technologies, in addition
to the institutional controls and monitoring program described for Alternative 1,3-B.
A short-term groundwater pump-and-treat system is included to remove groundwater
trapped in the waste by the cap and slurry wall. The components of this alternative
are:

• cap
• subsurface hydraulic barrier (i.e., slurry wall)
• groundwater extraction wells
• water treatment
• discharge of treated water
• institutional controls and deed restrictions
• environmental monitoring

Alternative 1,3-C was developed as an alternative to minimize the migration of
contaminants from the landfill area by reducing the amount of water flowing through

E.C. Jordan Co.

WOOI9126.M80
3-14

I

fJ
I
I
I
I
I
I
I

•
I
I
I
I
I
I
I

--
I



I

--I
I
I
I
I
I
I

•
I
I
I
I
I
I
I
ae
I

SECTION 3

the buried waste. Groundwater flow modeling has indicated that a cap and slurry
wall will depress the groundwater table to approximately 6 to 8 feet below its current
level within 1 to 2 years and 8 to 11 feet below its current level within 5 to 10 years
(see Appendix B). A review of historical water levels at the site indicates that
seasonal groundwater variations are less than 1 foot (fall versus spring
measurements). This slight fluctuation is not expected to influence the effectiveness
of this alternative.

After the slurry wall is in place, an extraction well system would be installed to
remove the contaminated volume of groundwater remaining beneath the landfill.
This component was added in response to regulatory comments on the Draft FFS.
The hydraulic effects of an extraction well system would serve to lower groundwater
beneath the landfill and shorten the time to dewater the waste. The combination of
the cap, slurry wall, and extraction system would reduce groundwater contact with the
waste (see Appendix B) and thereby lower contaminant concentrations in
groundwater, and in Mere Brook surface waters and sediments where leachate seeps
and groundwater discharge have degraded these media.

The Containment Alternative, as it was developed in the Phase I FS, consists of a
low-permeability cap over Sites 1 and 3, a slurry wall upgradient of the cap, and an
interceptor trench upgradient of the slurry wall to divert clean groundwater around
the landfill and into Mere Brook so that high hydrostatic pressures or overtopping
of the slurry wall would not occur (B.C. Jordan Co., 1990b). The interceptor trench
was conceptualized to channel water around the slurry wall. However, the relatively
high horizontal hydraulic conductivity of the natural sands at the site (ranging from
lxlO-4 to 2x1O-3 centimeters per second [em/sec]) (E.c. Jordan Co., 1990a)is similar
to the conductivity that could be achieved in a man-made drain. A computer
simulation of groundwater flow for the slurry wall scenario showed that the
groundwater table remained at least 10 feet below the top of the upgradient side of
the slurry wall without an interceptor trench to channel the water (see Appendix B).
Therefore, the design of an upgradient interceptor trench was not considered
necessary and will not be explored further in this FFS. The monitoring program
described in this subsection was designed, in part, to monitor the effectiveness of the
slurry wall. If it is determined that it is not performing to specifications, additional
remedial actions may be required.

Because the waste would not be removed, an environmental monitoring program
'would be required as part of this alternative. In addition to current access

E.C. Jordan Co.
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SECTION 3

restrictions imposed on this area, restrictions would be included in the property deed
to prevent future site development and prevent disturbance of the cap should the
base be decommissioned. A detailed description of each major component of
Alternative l,3-C follows.

No evidence of waste was found in test pits excavated at Site 3, and contaminants
detected in soil samples from this part of the site are relatively immobile in
subsurface soils and present at low concentrations (Le., maximum concentration
1.1 mg/kg chlordane) (see Section 6.5.3 of the Draft Final RI, E.C. Jordan, 1990a).
The proximity of Site 3 to the steep bank of Mere Brook makes a complete cover
system over the entire site infeasible. There is no evidence of disposal in or along
the banks of Site 3; this area comprises natural undisturbed soils. The disposal area
of Site 3 would be capped as identified in Figure 3-2.

The landfill cover would be designed to follow RCRA guidance as described in the
USEPA document, "Final Covers on Hazardous Waste Landfills and Surface
Impoundments" (USEPA, 1989) and sound engineering design practices. USEPA
guidance suggests a cover system composed of a vegetative top cover layer, a
drainage layer, a bottom hydraulic barrier, and a landfill gas venting system.
According to RCRA guidance, the hydraulic barrier can be either a 2-foot
recompacted clay layer or a combined system of a 2-foot recompacted clay layer
overlain by a synthetic membrane at least 20 mils thick. The cap described in this
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Cap. The purpose of the cap is to cover landfilled waste materials at Site 1 and
contaminated soils at Site 3 to reduce leachate production. The cap would cover
approximately 11.6 acres, encompassing most of the area designated as Sites 1 and
3. The 11.6 acre cup would cover approximately 9.7 of the 10.0 acres designated as
Sites 1 and 3. The remaining 0.3 acre area was not assumed to be covered because
it is within the weapons compound. Although waste has been uncovered within the
confines of the Weapons Compound, much of this is assumed to have been hauled
away during construction when the area was expanded. Only a small area within the
Weapons Compound is believed to contain waste and computer simulations of
groundwater flow contours with a cap during model set-up did not show a difference
between the effects of a cap including or excluding the area within the Weapons
Compound. Therefore, succeeding discussions will refer to a cap that does not
encroach upon this area for security reasons. Figure 3-2 shows the areal extent of
the proposed cover system.

w0019126.MBO
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SECTION 3

alternative, and used for cost estimating purposes, is the latter composite cover
system.

Before construction, the area would be surveyed to layout the exact locations of the
cap and slurry wall. Underground utilities would need to be identified and possibly
relocated before construction activities commence.

• grain size analyses (one test per 500 cy of clay)
• Atterberg limits (one test per 5,000 cy of clay)
• permeability testing (one test per 500 cy of clay)
• Proctor testing (one test per 1,000 cy of clay)
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A polyvinyl cWoride (PVC) geomembrane is proposed due to its physical properties
and the lack of surficial leachate seeps and deposits of waste materials at the site
which could come in contact with the geomembrane. Final selection of
geomembrane material type and thickness would be included in the final design
phase of the remedial process.

Before the clay is excavated and hauled to the site, Site 1 would be graded and clean
fill would be applied to achieve an adequate surface water drainage slope for the
cover system. The hydraulic barrier (consisting of 24 inches of clay constructed in
three lifts, and a 20-mil PVC liner) with an average permeability of lxlO-7 em/sec,
would be constructed above the fill soils. A 16-inch-thick drainage layer, consisting
of granular material exhibiting a saturated hydraulic conductivity of at least
lxl0-2 em/sec, would be placed above the barrier. A 24-inch-thick layer of fill would
overlie the drainage layer and would be vegetated to help prevent erosion of the cap
material. A cross section of the cap. is shown in Figure 3-3. The cap would be
constructed in sections rather than by layers; the PVC and drainage layers would be
placed before the entire clay layer is completed to prevent the clay from drying out.
Caps are often constructed in sections to protect the overaIl integrity of the cap from
desiccation or puncture.

A clay source would need to be located and its suitability evaluated for use in a low
permeability cap. Approximately 37,000 cy of clay would be required. It is expected
that a source could be found within 10 miles of the base. Mining of the clay would
require a permit from the Maine Division of Site Location. When a clay source is
located, a clay borrow study would determine whether the clay is suitable for a low
permeability cap. The following tests are required by the State of Maine:
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SECTION 3

Final grade of the cap surface would be approximately 3 percent and sideslope would
be approximately 33 percent. Figure 3-3 shows a cross-section of the final grade of
the cap. Surface water drainage would be directed off the cap to the south and east
consistent with existing topography. Extra fill material may be necessary to achieve

During cap construction, testing would be required for quality control. Density and
moisture content could be determined in situ using a nuclear densimeter. This would
be performed continually by the contractor during clay placement. The contractor's
measurements would be confirmed by construction monitoring personnel at a
frequency of five tests per acre per lift. Also, samples taken from the cap (five
Shelby tubes per acre) would be tested to verify the 1xlD-7 em/sec permeability
requirement.

The geomembrane and clay layer would need to be located at a depth of
approximately 40 inches below the surface of the cap to protect the clay layer from
the effects of freeze-thaw weathering cycles. Because the depth of the drainage layer

. and fill layer would not be sufficient to place the clay below the local frost zone
penetration depth of 40 inches, a buffer layer at least 4 inches thick would need to
be placed between the clay and the drainage layers. Adjacent layers of granular soil
materials (Le., drainage layer, fill layer, and buffer layer) would either be separated
by geotextile fabric or be designed to meet granular soil filter criteria to prevent
clogging of the soil layers. These specific design issues would be studied during the
final remedial design phase and an appropriate system would be selected. The
availability and cost of the material would be considered in the final design process.
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Due to the proximity of the weapons compound and potential for explosion hazard,
a gas venting system may be necessary to limit landfill gas migration to the
surrounding sandy soils. A gas venting system can readily be designed into the final
cover system. Gas vents are typically installed several feet into the waste materials
and spaced one per acre over the cover systems. These vents may be constructed of
6-inch diameter pipe which is perforated below the hydraulic barrier. Anti-seep
collars would be installed on the vent pipe within the hydraulic barrier layer and the
geomembrane would be attached to the vent by a pipe boot. Perforated lateral
piping may be installed beneath the hydraulic barrier layer within the existing cover
and/or fill soils and connected to the vent to increase the effectiveness of the vents.
The design of the gas venting system would occur during the final design of the cap.
Cost estimates for this system were not included, however, the additional cost is not
expected to be significant.
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final grade and promote drainage. The cover would be vegetated to minimize
erosion.

Part of the existing access road and parking lot would be covered by the cap and
would need to be replaced. Following placement of the clay and drainage layers, a
12-inch-deep gravel subbase, 6-inch-deep stone base, and pavement would be
replaced (Figure 3-4). For cost estimating purposes, it was assumed that three
24-inch-diameter culverts installed beneath the proposed road would be adequate to
promote drainage of runoff from the parking lot and road and prevent it from
ponding or infiltrating the cap. A drainage plan would be included as part of the
final design. This will include the exact size, number, and location of the culverts to
be installed beneath the proposed road.

The cover system would require little maintenance. Periodic post-closure inspections
would be conducted to check for burrow holes created by animals, cracking, or
subsidence. If the holes are believed deep enough to penetrate the liner, the cap
may need to be reconstructed in that area. Cracking and subsidence of the cap are
not expected because the proposed cap is over a relatively flat area. The grass would
be mowed and reseeded as necessary. Periodic inspections and mowing could be
performed by base personnel as part of the normal maintenance routine for the
secured area Inspection and maintenance of the cap system would be addressed in
the operations and maintenance plan which would be developed by the Navy and
reviewed and approved by appropriate regulatory agencies at the time of remedial
design.
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Subsurface Hydraulic Barrier. To redirect clean groundwater around the site, a
slurry wall approximately 2,300 feet long would be constructed outside the limits of
waste, as defined by the RI test pit program (Figure 3-5). Computer modeling has
shown that this proposed location would intercept groundwater flow and redirect it
around the landfill to discharge to Mere Brook (see Appendix B). The slurry wall
would be keyed into the natural clay layer beneath the site. Geot~chnical borings
conducted prior to design would supplement information gathered from RI geologic
borings and would be used to determine the actual location of the slurry wall.
Figures 3-6 and 3-7 show cross-sections of existing site geology, limits of waste, and
groundwater table interpreted from RI test pits and borings. The cross-sections also
show the proposed location of the slurry wall and expected groundwater levels based
on computer modeling. The final location of the slurry wall would be outside the
limits of waste.
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SECTION 3

To prevent desiccation of the slurry wall (resulting in decreased effectiveness), the
slurry wall would be installed prior to completion of the cap, so the cap could be
extended over the top of the wall. Because the cap would be constructed in sections,
these activities could be implemented concurrently.

Before wall installation, a compatibility study would be conducted to determine the
strength and consolidation properties of the underlying clay. Information from
borings logged during the RI would be supplemented by additional geotechnical
borings prior to design. Testing would include Atterberg limits, permeability, and
hydrometer analyses to determine grain size and analyses to determine the natural
moisture content. The proper slurry mix can be designed to match the permeability
of the underlying clay, to provide a good seal between the two. Other tests should
also be performed prior to construction. Chemical analysis of the proposed source
of mixing water should be conducted to confirm its compatibility with the bentonite.
Also, testing of the effect of contaminated groundwater on the bentonite and backfill
mix should be conducted to determine if contaminants in the water could degrade
the slurry wall. This test can take several months to complete.

The slurry wall would be keyed approximately 3 to 5 feet into the natural clay
formation beneath the aquifer to prevent groundwater flow beneath the wall. The
clay layer at Site 1 is found at varying depths along the length of the proposed
barrier, ranging from approximately 28 to 62 feet below ground surface (bgs).
Additional geotechnical borings would be required to more accurately map the
location of the clay layer beneath the site. Visual observation of the cuttings
excavated during construction would indicate when the clay layer is reached.

Conventional excavators are limited to a 45-foot excavation depth; however,
equipment is available to excavate to depths greater than 60 feet (e.g., clamshells).
Several contractors, including S.M.W. Seiko, Inc., of Redwood City, California, and
Geo-Con, Inc., of Pittsburgh, Pennsylvania, have equipment that can install deep
slurry walls. Methods employed by these two contractors are explained here as
examples of different available methods.

S.M.W. Seiko uses their patented Soil-Cement Mixed-in-Place Wall (S.M.W.)
technique to construct slurry walls up to a 200-foot depth. This technique uses
multiaxis augers and mixing paddles to construct overlapping soil-cement columns.
The overlapping augers break up the soil. Cement grout is pumped into the boring
through the auger shafts. The grout is mixed with the soil in situ by the auger flights

E.C. Jordan Co.

WOO19126.M80
3-26

I

fl
I
I
I
I
I
I
I

•
I
I
I
I
I
I
I..
I



SECTION 3

For a soil-bentonite slurry wall, the construction area would have to be graded to
nearly level to prevent slurry and backfill flow and to keep the trench walls from
collapsing. A level grade could be achieved by constructing the wall in sections, such
that the work area at each section is stepped to a different grade than the adjacent
section. To construct a continuous wall, the excavation of each new section would
overlap the previous section.

Quality control during installation would include daily testing of the bentonite-water
slurry (or cement grout), and testing of the in-place soil-bentonite mixture. The
required tests would depend on the installation method used. Post-construction
testing would require permeability testing two-and-a-half months after completion.
A properly constructed slurry wall requires no maintenance. The environmental
monitoring program would be able to evaluate the slurry wall's continued
effectiveness.

and mixing paddles. Each three-column segment is overlapped with the subsequent
segment. The result is a continuous wall, with permeability ranging from lxlO-6 to
1xlO-7 ern/sec (Taki and Yang, 1989). This method is advantageous for very deep
walls or when excavating through hazardous material; however, the slurry mix is
difficult to control in-situ, and it is difficult to ascertain whether the wall has been
adequately keyed into clay. Figure 3-8 is a conceptual diagram of this type of
structure.
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Geo-Con is capable of installing slurry walls to depths of approximately 70 feet. At
a Superfund site in Michigan, Geo-Con installed a deep soil-bentonite slurry wall
around a landfill to prevent leachate migration. Geo-Con excavated the 70-foot-deep
trench using a long-stick hydraulic excavator. In this process, a 2-to-4-foot-wide
trench is excavated while a bentonite-water slurry is pumped into the excavation.
The slurry provides enough pressure on the walls that shoring is unnecessary. The
trench is backfilled with a soil-bentonite mixture (which is mixed with a bulldozer
adjacent to the trench) as the excavation progresses so the water-bentonite slurry is
displaced into the newly excavated portion of the trench. These walls typically have
permeabilities ranging from 1xlO-6 to lxlO-9 ern/sec. Backfilling with material with
a high percentage of fines can achieve lower permeability coefficients. Borings in the
vicinity of the proposed slurry wall show that soils below 40 feet bgs may be suitable
for use in the soil-bentonite slurry wall material because the soil contains moderately
plastic fines at these depths.
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SECTION 3

Pumping tests would be monitored by an In-situ Hermit 2000 multiple
transducer/data logger. To evaluate drawdown in the sandpack surrounding

Several piezometers would be installed in conjunction with the extraction well
program to evaluate the hydraulic performance of the extraction well system.
Piezometers would provide water level information during the pumping of extraction
wells which is needed to estimate aquifer transmissivity, storage coefficients, and
substainable yields. The piezometers would be located both in the direction of and
perpendicular to groundwater flow. The piezometers could be monitored after the
pumps are shut off to determine the effectiveness of the containment system in
keeping water out of the waste.

The wells would be drilled to the underlying clay surface, estimated at a depth of
approximately 40 feet bgs. The average depth clay in this portion of the landfill is
estimated at approximately 40 feet bgs. Two 6-inch diameter wells with 30-foot
screens would be installed in the borings. It is estimated that the entire aquifer
saturated thickness would be intercepted by the screens. The boreholes would be
backfilled and sealed with bentonite. Protective casings would be installed and
cemented in place. Each well would contain a submersible pump capable of
extracting groundwater at a rate of up to 60 gpm. The protective casings would not
penetrate the hydraulic barrier layer. However, the well risers would and the
geomembrane would be sealed to the risers using a geomembrane pipe boot. This
well design has been assumed to estimate the cost of this alternative. The location
of the extraction wells are presented in Figure 3-9.

6836-02
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Groundwater Extraction Wells. To facilitate the collection of the volume of
contaminated groundwater remaining beneath the landfill following installation of the
slurry wall, an extraction well system would be installed. The volume of
contaminated water remaining within the landfill area (Le., one pore volume) is
estimated to be approximately 16 million gallons (see Appendix D). Using a Theis
analysis, it is estimated that two extraction wells yielding approximately 40 gallons
per minute (gpm) per well could be installed at the site to remove the pore volume
of groundwater associated with the landfill. However, based on the data generated
during the design phase modeling program, it may be necessary to install more than
two extraction wells. These extraction wells would pump at lower flow rates than
assumed here, to ensure sustainable flow rates. The exact number and location of
the wells would be determined during remedial design. Actual pumping rates would
be determined by pumping tests conducted after well installation.
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SECTION 3

Water Treatment. Treatment of the water removed from the contained landfill area
would be required, because the water would contain VOCs in excess of state and
federal standards for discharge. It is assumed for cost estimating purposes that the
pump-and-treat system would operate for one year at 78 gpm.

Two water treatment technologies retained after the screening of alternatives are air
stripping and UVjoxidation. Both technologies are effective in treating VOCs;
however, because the concentrations of iron and manganese exceed 1 mgjL,
pretreatment may be required. When groundwater containing dissolved iron and
manganese contacts air, the metals oxidize to a less soluble form and precipitate out
of solution. This precipitate can foul the packing material in the air stripper or the
UV lamps in the UVjoxidation reactor vessel, reducing the efficiency of the

Several groundwater treatment options were considered to reduce VOC
contamination, including air stripping and ultraviolet (UV)joxidation (using either
hydrogen peroxide [HP2] or ozone [03] as an oxidant). These systems would be
designed to remove VOCs and would be preceded by pretreatment for the removal
of inorganic compounds, such as iron, which could interfere with the VOC treatment
process. Discharge of treated water is assumed to be upgradient recharge; however,
other options are described and evaluated in this section.
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extraction wells, a I-inch diameter PVC piezometer would be installed in the filter
pack of each well. The piezometers would be attached to the riser using a stainless
steel clap, and would be vertically positioned within the borehole to provide water
level information in the filter pack during pumping tests. Two types of aquifer
testing would be performed in the site: (1) step-drawdown tests; and (2) constant
discharge tests. Step-drawdown tests would provide data on well efficiency,
contaminant capture, localized aquifer properties, and short-term well yields.
Constant-discharge tests would be used to evaluate drawdown effects, recharge
boundaries, and large-scale aquifer properties that would influence long-term
contaminant-capture efficiency and operation of the groundwater extraction system.
Based on these calculations, estimated flow rates, and analytical models presented
in Appendix D, it is estimated that one pore volume may be removed in
approximately 142 days (based on an estimated 78 gpm pumping rate). This time
estimate would increase if the pumping rate was decreased. It should be noted that
the time estimates are based on several assumed variables, in particular the fraction
of organic carbon (foc) values, and that actual cleanup times may be considerably
longer.
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SECTION 3

treatment systems and increasing costs. The need for pretreatment would be
confirmed by treatability testing.

Pretreatment of the raw water, if necessary, would involve the following processes:

• oxidation
• flocculation
• clarification
• filtration

A schematic flow diagram of the pretreatment process is shown in Figure 3-10. This
system was developed for cost estimating purposes and designed to remove primarily
iron and manganese. However, the final pretreatment system would be designed to
remove all inorganic compounds to the appropriate discharge limits (i.e., MCls or
NPDES limits) or concentrations that would not interfere with VOC treatment. A
treatability test would be conducted prior to final design to ensure proper removal
efficiency and/or the need for any modifications, in the pretreatment process.

The first step in pretreatment would be to oxidize iron and manganese to their
insoluble forms. These analytes are the primary inorganic contaminants of concern
and will be removed during pretreatment to prevent clogging or fouling of the VOC
treatment. Potassium permanganate (KMn04) was assumed as the oxidizing agent
in the preliminary design for pretreatment. The added manganese in KMn04 would
be the oxidizing agent as it is reduced from the +VII oxidation state to the +IV
oxidation state. Dissolved iron would be oxidized from the relatively soluble +IT
state to the more insoluble +ill state. Dissolved manganese would be oxidized from
the +II state to the more insoluble +IV state. The precipitates would be ferric
hydroxide (Fe(OH)3) and manganese dioxide (MnOz).

A polymer would be rapidly mixed with effluent from the oxidation tank. This
mixture would then be slowly mixed in a flocculation tank to promote the
agglomeration of suspended particles. Flocculated effluent would discharge to a
clarifier for particle settling. The clarifier allows for a sufficient residence time to
allow particles to settle and collect in the sludge zone. The clarified effluent would
be removed from the tank and filtered to remove remaining suspended solids prior
to VOC treatment (air stripping or UV/oxidation).

E.C. Jordan Co.
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TABLE 3-4

INFLUENT AND EFFLUENT CONCENTRATIONS FOR
METALS PRETREATMENT, AIR STRIPPING, AND UVlH202

Manganese

Vinyl Chloride 180 1.3 0.2 99.28

Chloroethane 25 0.2 0.0 99.20

Methylene Chloride 460 2.3 0.5 99.50

I,I-DCE 9 0.1 0.0 98.89

1,2-DCE 60 0.9 0.1 98.50

I,I-DCA 38 0.7 0.0 98.16

Chlorobenzene 32 1.0 0.0 96.88

Chloroform 17 0.4 0.0 97.65

Benzene 6 0.1 0.0 98.33

Toluene 380 42.8 0.4 88.74

Ethyl Benzene 200 5.4 0.2 97.30

Xylenes 660 17.3 0.7 97.38

NOTES:
All concentrations are given in micrograms per liter.

Effluent concentrations for airstripping were determined using the Airstrip Version 1.1 computer
model.

For UVIH202, percent removals are assumed to be 99.9%. The actual value would depend
on UV intensity, contact time, and oxidant dose. These parameters would be optimized
during bench and pilot scale testing prior to full scale operation. The actual required removal
percentage and the operating parameters would be determined in the pilot and bench scale
studies.
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SECTION 3

A treatability test would be performed prior to the final design of the pretreatment
system. H other inorganics such as arsenic and lead are present above their
respective discharge limits, modifications to the system will be made. This may
include adding pretreatment steps such as the addition of time to reduce arsenic and
lead levels to below their discharge limits.

Sludge from the clarifier would be thickened in a gravity thickener to a concentration
of approximately 2 percent solids. The supernatant from the thickener would be
recycled to the headworks. The thickened sludge would then be dewatered to
approximately 30 percent solids in a plate and frame filter press. The filtrate would
be added to the recycle stream. Dewatered sludge would be collected and tested to
determine its regulatory status and proper disposal options for off-site disposal. For
cost estimating purposes, it was assumed that the sludge would be shipped out of
state for disposal as a hazardous waste.

Design of the column is essentially dictated by the column fluid dynamics and the
desired removal efficiencies for the compounds of concern. A computer program
(i.e., Airstrip), which models the dynamics of the air stripping process, was used as
part of the preliminary design effort. Results obtained from this model are in
Appendix c. The design calls for an 18-foot-high by 2-foot-diameter column with
plastic packing material. The design flow rate is 78 gpm based. on groundwater
modeling. Several vendors can custom design' a tower if a standard-sized tower does
not meet design specifications. Figure 3-11 is a cross section of a typical packed air
stripping tower.
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After pretreatment, the water would be treated to remove or reduce all VOCS. Air
stripping and UVjoxidation are the process options for VOC removal that were
retained after alternative screening. Air stripping is a method frequently used to
remove VOCs from groundwater and is effective for removing the contaminants of
concern: vinyl chloride, 1,2-DCE, and methylene chloride. During the process,
contaminated water contacts large volumes of clean air. Contaminated water enters
the top of the air stripping tower and trickles down through the packing material,
while air enters at the bottom. The contaminants are transferred from the liquid
phase to the gas phase and carried off with the effluent air. Table 3-4 presents the
assumed influent and estimated effluent concentrations for organic and inorganic
compounds for pretreatment, air stripping, and UVjoxidation treatment technologies.
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SECTION 3

The actual emissions would have to be determined if air stripping were implemented.
A treatability study would be completed prior to designing the full-scale air stripping
system. The study would determine whether pretreatment is required and provide
more accurate air emission concentrations. This information would be used to
determine if Maine state guidelines would be exceeded and the need for off-gas
treatment.

Another process option suitable for organics treatment at Sites 1 and 3 is
UV/oxidation. This process option destroys organic compounds in water through
chemical oxidation enhanced by exposure to UV light. Reagents used with
UV/oxidation include 0 3 and HP2' Under these conditions; 0 3 and H20 2 are
rapidly converted to hydroxyl radicals. In addition, organic molecules absorb energy
from the UV light, promoting reactions with hydroxyl radicals. The combined effects
of UV light and concentrated hydroxyl radicals synergistically promote rapid
breakdown of organic molecules. In the oxidation process, organic contaminants are

An estimated 1.9 lb/day of total VOCS would be expected from air stripper emissions
at Sites 1 and 3. Off-gas treatment of these emission may not be required to achieve
federal guidelines. This emission rate was calculated based on preliminary design
parameters for the air stripping unit (Le., water and air flow rates and initial
concentrations) and the maximum concentration of VOCs detected in the landfill
area. Guidance from USEPA's Office of Solid Waste and Emergency Response on
air emissions from air strippers at Superfund sites suggests that "sources most in need
of controls are those with an actual emissions rate in excess of... lS lb/day...of total
VOCs" (USEPA, 1989).
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Emissions from the air stripper may not attain the state ambient air guidelines.
Estimates of VOC emissions indicate that vinyl chloride, methylene chloride, and
other VOCs may be released from the air stripper in excess of their respective
guidelines. A vapor phase carbon (VPC) adsorption unit was evaluated as a
technology for off-gas treatment. Vendor information indicates a usage rate of
8,000 lb/day of VPC for contaminants in the air effluent and the associated flow
rates if controls had to be placed on air stripper emissions. This extremely high
usage rate is due to the fact that both methylene chloride and vinyl chloride do not
adsorb well to activated carbon. The other VOCs would be effectively removed by
the VPc. Off-gas incineration is another treatment option for air-stripping that may
be effective at treating vinyl chloride. However, this technology cannot be used at
Sites 1 and 3 because of the sites' proximity to the Weapons Compound.
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SECTION 3

UV/ oxidation occurs in a stainless steel chamber containing vertically or horizontally
mounted UV lamps. A typical reaction vessel has six chambers designed to provide
intimate contact between the oxidant and the water while in the presence of UV
light.

broken down into simpler, non-hazardous substances such as carbon dioxide, water,
salts, acetone, sulfates, nitrates, and organic and inorganic acids. Some of these by
products have discharge requirements (e.g., acetone, sulfates, nitrates), that would
need to be met if this treatment technology is chosen. A treatability test would
provide information on the compounds and concentrations likely to be present in the
effluent.

Treatability studies would be required before any full-scale design of a UV/oxidation
system. Bench- and pilot-scale tests for all the water treatment processes (i.e.,
pretreatment, air stripping, UV/03' and UV/HzOz) would be conducted concurrently.
These studies would determine which process option, UV/03 or UV/Hpz, would
provide better, more cost-effective treatment for the given conditions at Sites 1 and
3. Treatability tests would provide information on the by-products created, the need
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The process is the same for either oxidant; however, each is introduced into the
system differently. HzOz is metered in water solution into the wastestream before
entering the reactor. Introduction of 03 differs in that it must be generated on-site
and diffused directly into each chamber. 0 3 is a highly reactive and unstable gas and
UV/03 systems are equipped with a catalytic destructor to remove residual 03 prior
to release to the atmosphere. Cooling water and a cooling tower are required to
cool the cells in the ozone generator. Figures 3-12 and 3-13 are schematic diagrams
of the two process options.

WOO19126.MSO

For preliminary design and cost estimating purposes, a flow rate of 78 gpm was used
to size the reactor vessels for both the UV/03 and UV/HPz systems with assumed
detention times of 50 and 67 minutes, respectively, based on vendor information.
Because 03 is a stronger oxidant than HzOz' it would require a shorter residence
time. The preliminary design for the UV/03 system includes the following items:
UV reactor with generator, cooling tower, wet well, process pumps, and level
controls. For the UV/HPz system, the preliminary design includes these
components: UV reactor, wet well, process pumps, level controls, metering pumps,
and HPz storage (see Table 3-4 for the assumed influent and estimated effluent
concentrations for inorganic and organic compounds treated with UV/oxidation).
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SECTION 3

for polishing the treated water with activated carbon, and approximate process costs
and operating conditions. Each of the three VOC treatment options will be
evaluated and their effectiveness assessed by treatability tests before one is selected.

Discharge of Treated Water. Several options are available for discharge of treated
water:

• surface water (e.g., Mere Brook)
• groundwater (e.g., infiltration)
• Brunswick Sewer District's Publicly Owned Treatment Works (POTW)
• Town of Brunswick storm sewer system

Discharge to surface water would involve piping treated water from the treatment
facility to the brook. The outfall would be constructed to reduce the velocity of
water exiting the pipe to minimize scouring of the streambed. Discharge to surface
water would require compliance with effluent discharge permit limits. Permits issued
under Section 402 of the Clean Water Act may include permit limits based on
effluent limitation guidelines, water quality criteria, or best professional judgement,
whichever is more stringent. These discharge requirements may be more stringent
than MCLs or proposed risk-based target levels, on which the preliminary design of
the treatment system was based. Therefore, the final treatment plant design may
need to be modified to meet the discharge limits. Effluent monitoring would be
conducted and would include compliance monitoring for the applicable discharge
permit.

Disposal of treated water by groundwater recharge could be accomplished by
methods such as irrigation, rapid infiltration, or reinjection. Upgradient recharge has
been considered for preliminary treatment plant design and cost considerations;
however, the other methods may also be viable options for discharge of treated
water.

Irrigation is often used for watering crops or lawns. Large land areas would be
required to implement this option. Also, the water would need to be stored in the
winter when irrigation is not feasible. Assuming that irrigation is not possible for five
months out of the year, and assuming a constant flow rate of 78 gpm, approximately
17 million gallons of water would need to be stored. Storage of this volume of water
would require at least 3 acres of land for siting tanks.

E.C. Jordan Co.
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SECTION 3

If infiltration is considered infeasible, another groundwater discharge alternative is
reinjection, where water would be directly introduced into the aquifer through wells
upgradient of the landfill. The effects of discharge of groundwater upgradient of
both the landfill and Eastern Plume will be evaluated as part of the design phase

Freezing is not expected to create technical difficulties if rapid infiltration is used.
Water would enter the basin at a temperature greater than 32 degrees Fahrenheit,
so the incoming water would likely melt any ice that may have had the chance to
form. Sand beds operated year-round at the Lake George Treatment Plant in
upstate New York did not encounter problems due to freezing conditions (USEPA,
1979).

Rapid infiltration involves discharging water into a shallow basin upgradient of the
site, and allowing the water to pass through natural soils to the water table. The size
of the basin is determined by the rate at which the water can move through the soil.
Infiltration tests would be required before siting or designing an infiltration system.
The vertical conductivity of soil upgradient of Site 1 is calculated to be between 0.06
and 1 foot per day, assuming 5-to-1 horizontal to vertical anisotropy in the
conductivity due to the stratified nature of the natural soils. The horizontal hydraulic
conductivity for sand and silt strata observed at Sites 1 and 3 is estimated to be
between 0.29 and 5.1 feet per day (E.c. Jordan Co., 1990a). The estimated vertical
conductivities would result in hydraulic loading rates between 0.4 and 7.6 gallons per
day (gpd) per square foot.
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The infiltration basin must be sized to allow for infiltration at the same rate as
effluent is produced, that is, 78 gpm or 112,300 gpd, to prevent significantponding
of water. To accommodate this flow given the expected hydraulic loading rates, the
basin would need to be between 0.33 and 6 acres. Recharge of treated water
upgradient of the landfill may influence local water levels and hydraulic gradients.
Induced infiltration may result in groundwater mounding which would alter flow
directions. Groundwater mounding may also increase hydraulic gradients and
seepage velocities within the landfill area. If actual vertical conductivities are low
and a large area is required for the infiltration basin, rapid infiltration may not be
a viable option for discharge. Infiltration of water over the 6-acre area is likely to
influence groundwater flow patterns over a larger area than that part of the aquifer
associated with Sites 1 and 3. This basin is not expected to have a significant impact
to groundwater flow within the Eastern Plume area. Computer modeling could be
used to predict these effects if infiltration is considered further.



SECTION 3

Treated effluent could possibly be discharged to one of the many storm sewer lines
that collect runoff from the base. These lines discharge to streams; therefore, the
effluent may be required to meet the same water quality standards as for direct
discharge to surface water. This method would need to be approved by the
appropriate parties prior to implementation (Appendix C).

Institutional Controls and Deed Restrictions. This alternative requires institutional
controls and deed restrictions to prevent future use of the landfill or groundwater.
As described in Subsection 3.1, security is strictly enforced at Sites 1 and 3 because
these sites are within the fenced area near the Weapons Compound. At Site 3, signs
are posted warning of pesticides buried in the area Additional warning signs would
be posted around the landfill area and near leachate seeps. Restrictions on future
development would be incorporated into the property deed to limit land use should
the base be decommissioned. The mechanism for implementing these institutional
controls will be placed in the ROD for the remedial actions at Sites 1 and 3.

modeling efforts. It is anticipated that up to eight injection wells receiving a total of
78 gpm would be required to discharge treated water. Eight extraction wells,
pumping at relatively low flow rates, were considered to be necessary to passively
collect groundwater and enhance the flushing of the landfill waste materials. An
analysis, assuming fewer extraction wells, indicated that higher flow rates at each well
location would lower groundwater to levels below the waste. The exact number and
location of these wells would be determined during remedial design. The hydraulic
effects described previously for the infiltration basin would be similar if reinjection
wells were employed.
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Another option for discharge is piping the water approximately 1 mile to tie into the
base sanitary sewer system. The Navy would need to obtain permission from the
Brunswick Sewer District to discharge treated effluent to the system. Discharge
limits would be set such that the POTW would not exceed its discharge permit limits
or the standards set within its permit for land application of sludge. The additional
78 gpm (0.11 million gallons per day [mgd]) flow rate would not cause the POTW
to exceed its capacity. The design flow rate is 3.85 mgd. Average flows are currently
2.8 mgd, or about 73 percent of capacity (Appendix C). The cost of discharging
treated water to the POTW cannot be estimated because pretreatment requirements
are not known. However, there would be a fee for the increased flow.
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3.3.1 Overall Protection of Human Health and the Environment

SECTION 3

Five-year reviews would be required as part of the environmental monitoring
program for the Containment Alternative. In addition to making recommendations
regarding future remedial actions, the five-year reviews would assess the performance
of the containment system.

Institutional controls would be required during the time that contaminant
concentrations in groundwater remain in excess of the proposed Target Clean-up
Level. These controls would be aimed at limiting contaminant exposure by
restricting groundwater usage in this area. Because this area of NAS Brunswick is
currently serviced by a public water supply, it is unlikely that groundwater,would be
used for potable purposes. In addition, institutional controls would be required to
limit future land use of the capped area.
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Environmental Monitoring. The proposed environmental monitoring program for the
Containment Alternative would be very similar to that discussed under
Alternative 1,3-B, the Minimal Action Alternative. As stated, this monitoring plan
has been developed for cost-estimating purposes only. In addition to sampling for
environmental contamination, periodic site inspections would be conducted to
evaluate the condition of the cap and determine if leachate seeps still exist after the
groundwater table has been lowered. Groundwater monitoring data would provide
chemical and water level information that could be used to determine if the cap and
slurry wall are effectively maintaining the groundwater table below the level of waste.
in the landfill.

This alternative would provide an increased level of protection to human and
ecological receptors over baseline conditions. The clay cap and slurry wall would
effectively reduce the amount of water infiltrating and passing through the waste
material. This reduction would decrease the amount of contaminated groundwater
generated and discharged either at the leachate seeps or to Mere Brook. In addition,
the extraction and treatment systems would remove the volume of contaminated
water remaining beneath the cap and treat this water to the appropriate discharge
requirements (i.e., MCU or NPDES concentrations). It is estimated that 142 to 370
days (based on pumping rates between 78 and 30 gpm) would be required to treat
the residual groundwater.



SECTION 3

3.3.2 Compliance with ARARs

To ensure protection of human health, the Navy will conduct a risk assessment at the
five-year review. If the risks do not fall within the target risk range specified in the
NCP (i.e., 10-4 to 10-6) the Navy will consider the need for additional remedial
actions.

This alternative is expected to provide a permanent reduction in contaminant
concentrations in groundwater, surface water, and sediments at the leachate seeps.
If air stripping is selected as the groundwater treatment technology, off-gas treatment
using VPC would be required. However, even with VPe, emissions of vinyl chloride
and methylene chloride may exceed the state ambient air guidelines.

6836-02
3-45

E.C. Jordan Co.

WOO19126.M80

There are a number of action-specific ARARs that potentially apply to most of the
proposed alternatives. The general action-specific requirements that apply to most
remedial construction activities were identified and discussed in Subsection 2.3.2.3
RCRA General Facility Standards (40 CFR 264.10 - 264.18), Preparedness and
Prevention (40 CPR 264.30·264.37), Contingency Plan and Emergency Procedures

Other chemical-specific ARARs include state and federal air regulations such as the
total suspended particulate standards identified under the Clean Air Act (CAA) (40
CPR 129), and Maine regulations concerning the Protection and Improvement of Air
(38 M.R.SA Chapter 4). These regulations would be attained during construction
activities by controlling fugitive dust emissions. Hazardous air emissions during
construction activities are not expected because invasive work (e.g., construction of
slurry wall) would not occur in the landfill area. If air stripping is considered for
groundwater treatment, this would create a point source of air emissions. The State's
guidance on the Protection and Improvement of Air and Ambient Air Quality
Standards would be relevant and appropriate to the point source emission from the
air stripper.

To meet chemical-specific ARARs, contaminant concentrations in groundwater must
not exceed the MCLs, MCLGs, or TECs. As part of this alternative, groundwater
beneath the capped area would be extracted and treated to the appropriate discharge
levels. This alternative would decrease the amount of contaminated groundwater
discharging to Mere Brook. However, due to contribution of upgradient non-point
sources of iron and zinc, the chemical-specific ARARs for these metals may not be
attained (see Section 2.1).
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SECTION 3

(40 CPR 36450 - 364.56) would apply to the capping alternative. Maine Hazardous
Waste Management Rules (MEDEP Regulations, Chapters 800-802, 850, 851,
853-857) supplement the RCRA general standards; therefore, would also apply.
OSHA requirements promulgated under General Facility Standards (29 CPR 1910),
Safety and Health Standards (29 CFR 1926), and Recordkeeping, Reporting, and
Related Regulations (29 CFR 1904) would apply to all worker activities conducted
during remediation. Attainment of these ARARs was discussed in Subsection 2.32.3.

Action-specific ARARs that would govern Alternative 1,3-C include RCRA Landfill
requirements (40 CFR 264.300 - 264.339). The landfill cover system would be
designed to meet RCRA standards under this regulation. The cap would provide
long-term minimization of migration of rainwater through the closed landfill, promote
drainage, reduce erosion, and accommodate settling. The cover system would be
inspected concurrently with the proposed annual monitoring activities and repairs
would be made, as necessary.

If during construction of the cover system contaminated material were encountered
and required excavation, RCRA requirements for Waste Piles (40 CFR 264.250 
264.269) would apply. Attainment of this ARAR would be achieved through
engineered controls of erecting either a cover, or liner and berm system, to prevent
erosion or migration of waste materials. The waste material would be disposed
beneath the cap in compliance with Land Disposal Requirements or transported off
site to a hazardous waste facility.

Sludge generated during the pretreatment of groundwater would be analyzed using
the Toxicity Characteristic Leachate Procedure (TCLP). If the sludge failed TCLP
it would require treatment prior to disposal in a compliant RCRA Subtitle C landfill.
Action-specific ARARs that would apply to the transport of the sludge or possible
waste material include: Department of Transportation (DOT) Rules for
Transportation of Hazardous Materials (49 CPR Part 107, 191.1-172558). Under this
requirement the sludge would be manifested and transported by a USEPA-licensed
hazardous waste hauler.

If the treated water is to be discharged to Mere Brook or the storm sewers, federal
and state water regulations pertaining to discharge requirements and water quality
standards would apply. Treated groundwater would have to comply with the limits
set under the Clean Water Act National Pollutant Discharge Elimination System
(NPDES) permit program (40 CFR Parts 122 and 125), and Maine Regulations
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SECTION 3

relating to Water Quality Criteria (MEDEP Regulations, Chapter 584) and
Antidegradation (38 MRSA Section 464(4». NPDES requirements and the Maine
Antidegradation statute set the requirements that discharge waters must meet.
However, these requirements are stated as limits and restrictions for various
pollutants that will be incorporated into the final discharge permits. The regulations
do not provide promulgated standards outlining allowable concentrations of
contaminants in discharge waters. NPDES discharge limits may be established from
effluent guidelines, AWQC, best available treatment technology or best professional
judgement. The limits of the Antidegradation policy and corresponding discharge
licensing regulations allow the state to set site-specific discharge limits for new or
increased discharges to surface water. The policy addresses drainage areas of water
sources, discharges that cause waters to be unsuitable for the designated use of their
class, pH, color, and temperature of the receiving waters (Verrill and Dana, 1990).

A definitive evaluation of whether these discharge options will attain the action
specific ARARs cannot be made at this time because the terms of the final discharge
permit will be based on site-specific considerations and set by regulatory agencies in
consideration of CWA, NPDES, and state requirements. Final discharge standards
cannot be predicted since they are established through a process that evaluates broad
requirements that will address the resources attributed and related to Mere Brook.

If treated water is to be discharged to the Brunswick POTW, pretreatment standards
under the federal CWA would apply (40 CFR Part 403). CWA Section 307(b)
authorized the National Pretreatment Program to regulate the introduction of
pollutants from nondomestic sources into POTWs. The goal of the program is to
prevent discharges into POTWs that would interfere with the operation, pass through,
or be incompatible with the POTW. Because the water to be discharged to the
POTW would be treated (both to remove metals and VOCs) it is unlikely this
discharge would interfere with current operations at the POTW.

One alternative for discharge of treated groundwater would be injection to the
subsurface. Underground discharge is regulated by both federal and state
Underground Injection Control (VIC) Programs. The federal VIC regulations (40
CFR 144, 146, 147, 1000) set forth minimum standards and criteria for well injection.
Treated groundwater would have to meet SDWA standards prior to underground
injection. The federal rules also outline criteria for siting of injection wells,
operation and maintenance, and reporting and recordkeeping. The Maine Rules to
Control the Subsurface Discharge of Pollutants by Well Injection (MEDEP Regs,
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SECTION 3

3.3.3 Long-term Effectiveness and Permanence

Chapter 543) would require treated groundwater to meet drinking water standards
prior to subsurface discharge.

Because hazardous contaminants would remain on-site following implementation of
this remedial alternative, a site review would be performed every five years pursuant
to SARA and outlined in the FFA All site activities, including monitoring, would
be carried out pursuant to OSHA standards (29 CFR 1904, 1910, and 1926).
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Containment of the waste is expected to reduce the total flux of contaminants
leaching to the groundwater and discharging to Mere Brook. Surface water
contamination is expected to decrease over time due to the expected overall
reduction of contaminant mass in groundwater discharging to the brook. As
discussed, the time required to remediate the groundwater flow system beneatli the
landfill is estimated to range from 142 to 370 days. These time estimates are
discussed in more detail in Appendix D.

If construction of the sluny wall requires excavation and movement of soil within 100
feet of Mere Brook, the MEDEP Natural Resource Protection Act (Chapter 305)
would apply. This location-specific ARAR sets forth standards for activities
conducted adjacent to a stream to ensure that disturbed soil is stabilized in order to
prevent erosion of the stream bank and siltation of the water. If remedial
construction activities cannot be conducted in accordance with these standards, a
permit would be required.

Groundwater modeling results indicate that construction of a cap over wastes and a
slurry wall located north, west and east of Sites 1 and 3 would likely lower the
groundwater table an estimated 6 to 8 feet, within 1 to 2 years and 8 to 11 feet
within 5 to 10 years. A review of test pit and boring data collected during the RI
and the groundwater modeling conducted for the FS indicates that in all cases where
trash was encountered in explorations, the proposed slurry wall would lower the
groundwater to below the level of the deepest waste encountered. Appendices B and
E contain the information used in this analysis. Clean water would be diverted
around the refuse by the slurry wall and would discharge to Mere Brook. The cap
is expected to reduce the production of leachate by reducing infiltration into the
refuse to approximately 0.5 inches per year.
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SECTION 3

Environmental monitoring, site inspections, and five-year reviews would assess the
long-term performance of the system at reducing groundwater table elevations and
eventually reducing the concentrations of contaminants in groundwater discharging
to Mere Brook. It is assumed, for cost-estimating purposes, that the present
monitoring well network would be sufficient to monitor the long term performance
of this alternative. The final monitoring plan would be developed during Remedial
Design and may include additional well locations and/or piewmeters. Maintenance
of the cap (Le., maintenance of the vegetation to minimize erosion, and patching if
necessary) would be required to ensure its efficiency at reducing infiltration.

Water levels measured during the groundwater monitoring program would provide
information on the effectiveness of the slurry wall. Additional remedial actions may
be required if the monitoring program indicates that the slurry wall is not performing
to specifications. Monitoring of the cap and slurry wall would therefore be required
indefinitely. Engineering controls would also be used to minimize fugitive dust and
particulate monitoring will be performed during all invasive remedial activities. This
monitoring will ensure that workers and/or the community are not at risk from
potential contaminant exposure.

The slurry wall is proposed to be placed outside the limits of the waste. However,
in certain areas (e.g., near the weapons compound) this may not be possible.
Geotechnical borings would be collected prior to the final design of the slurry wall
to determine if waste material would be encountered. If encountered, proper real
time monitoring would be required during the construction of the slurry wall to
ensure worker and community safety.

This alternative would meet the remedial action objectives because the slurry wall
would contain the waste and the extraction wells would collect contaminated
groundwater and leachate before it migrates from the landfill and discharges to Mere
Brook. Collected water would then be pretreated to remove metals and treated to
remove VOCS. The water would be treated to meet the discharge requirements for
all constituents. Treatability testing would determine the most effective of the three
process options for VOC treatment (Le., air stripping, UV/03' or UV/H20 2). It
would also determine the proper pretreatment and operating procedures for the
chosen process option. Air-stripping is a well-developed and reliable technology for
removing VOCS from water and UV/oxidation has been shown to destroy VOCS.
All treatment options may require pretreatment which would produce a sludge
requiring disposal. The nature and volume of the sludge would be determined at the

E.C. Jordan Co.
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SECTION 3

3.3.4 Reduction of Toxicity, Mobility, or Volume

time of treatability testing for proper disposal. Sampling of the chosen treatment
system's influent and effluent would be performed to ensure adequate system
performance. Environmental monitoring and five-year reviews would assess the
effectiveness of the collection system in capturing contaminated water.

Treatability tests would be required to evaluate the effectiveness of the organics
treatment systems in reducing contaminant toxicity; however, it is expected that the
UV/oxidation treatment processes would reduce the toxicity of contaminants by
destroying the VOCS through chemical oxidation. H air stripping were employed, the
contaminants would be transferred from the liquid to the vapor phase. Off-gas
treatment using VPC may be required to reduce concentrations of VOCS in the air
stream. However, two contaminants, vinyl chloride and methylene chloride, are not
effectively adsorbed to carbon and therefore may not be captured by the VPc.
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This alternative includes a groundwater treatment component which reduces the
toxicity, mobility, and volume of contaminants. By isolating the source using a low
permeability cap and slurry wall, and pumping and treating the remaining water from
the waste, this alternative would reduce the volume of contaminated water migrating
from the source area. The proposed groundwater treatment technologies (e.g.,
ultraviolet/oxidation) provide permanent reduction in the toxicity of the
contaminants detected beneath Sites 1 and 3. However, air stripping treatment
technology may not be effective at reducing vinyl chloride or methylene chloride
concentrations. These compounds are not readily absorbed to VPC and therefore
would be released to the environment.

Metals pretreatment would produce a higher volume wastestream because additional
chemicals would be introduced to enhance oxidation and flocculation. The mobility
of the metals would be slightly reduced, because metals in the precipitated form (i.e.,
Fe(OH)3' Mn02, and other metal oxides or hydroxides) are less soluble. The
proposed pretreatment process would produce a sludge containing iron and
manganese. A treatability test would be conducted prior to final design and
determine the need for the removal of additional metals (i.e., arsenic, and lead).
The toxicity of the metal sludge would also be evaluated using the TCLP as part of
the treatability test.
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3.3.5 Short·term Effectiveness

The toxicity and volume of the source material would not be reduced under this
alternative. The mobility of the contamination would, however, be reduced by
lowering of the groundwater table to below the majority of waste.

An increase in truck traffic on and near NAS Brunswick would be expected due to
the hauling of materials for cap construction (e.g., clay, fill, and PVC). Trucks would
be covered to minimize the possibility of lost material onto roadways and generation
of dust.
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Significant impacts to the environment are not expected. Some trees would need to
be removed to implement this alternative, but wildlife habitat near the site would not
be affected. The slurry wall and treatment facility would be located to minimize
impacts to Mere Brook and the associated wetlands in this area. Upgradient

Workers would have to be trained in health and safety practices for work at a
hazardous waste site. An appropriate HASP would be followed to minimize risks to
workers during remedial construction. Although most of the work should not require
levels of protection greater than Level D, the HASP would outline situations when
an upgrade of personal protective equipment would be necessary. Preconstruction
sampling would identify waste that may potentially be encountered. Hazards
associated with heavy equipment use can be minimized by maintaining safe working
conditions. An open trench method for construction of the slurry wall would pose
a safety hazard to workers and site trespassers. These risks would be minimized by
fencing around the open excavation and proper site security.

Remedial construction activities are not likely to adversely affect the public or base
personnel. Initial grading of the cap area and excavation of the slurry wall trench are
not expected to encounter or expose waste; however, drilling extraction wells may
produce hazardous cuttings. A Health and Safety Plan (HASP) would be developed
to describe proper procedures if waste material is exposed. The greatest potential
threat to the public from construction-related activities would be due to fugitive dust
created during site preparation. Ambient air monitoring for respirable dust would
be conducted during remedial construction. Provisions for dust suppression, if levels
exceed 150 Itg/m3

, would be developed and included in the HASP. Engineered
controls for dust suppression are readily available and could be easily implemented
if necessary.
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SECTION 3

3.3.6 Implementability

recharge or discharge to the POTW is not expected to have any adverse effects on
the environment. Discharge to Mere Brook or the sewer system would be designed
to mitigate physical or chemical impacts on aquatic receptors.

Estimated time for construction activities is four months. This includes mobilization,
construction of the groundwater extraction and treatment system, slurry wall and cap,
and demobilization. The time required to achieve groundwater remedial action
objectives is estimated to be between 142 and 370 days.
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Capping, slurry walls, groundwater extraction wells, and water treatment are well
developed technologies for landfill containment and groundwater remediation, and
have been used at a number of Superfund sites. Construction techniques used for
these technologies are not expected to be difficult to implement. Underground
utilities may require rerouting before excavation or drilling of the trench for the
slurry wall and construction of the cap. Placement and compaction of the clay cap
must be carried out in lifts to ensure that the proper moisture/density relationship
and, consequently, low permeability, is achieved. Solvent seaming of the PVC liner
during placement involves time-consuming vacuum testing and quality control
procedures to ensure the effectiveness of the seams. Mixing ponds, approximately
100 square feet in area, would be required at various points along the slurry wall
trench to mix the soil and bentonite. Extra clearing and grubbing may be required
for these mixing areas. Compatibility testing of the water and bentonite slurry should
be performed prior to construction, to ensure that contaminated water would not
degrade the slurry.

Environmental monitoring would provide necessary data to assess the performance
of the slurry wall and cap system over an extended period. A more detailed
evaluation of the implementability of environmental monitoring was presented in
Subsection 3.2.6. The following monitoring parameters would provide data to
adequately characterize the performance of the containment system: groundwater
elevations; contaminant concentrations in groundwater, surface water, leachate seeps,
and sediment; and the existence and location of leachate seeps. Additional remedial
actions may be necessary if the system does not lower the water table enough to
eliminate leachate seeps discharging to Mere Brook. Should source removal be
necessary, the entire cap would require removal prior to source removal operations.
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The unit operations and processes involved in the pretreatment of groundwater for
iron and manganese removal, oxidation, precipitation, clarification, and filtration, are
all well developed and reliable, and are co=only used in industrial and municipal
wastewater treatment applications. Treatability studies would determine proper
chemicals and their dosages, retention times, pumping and piping design, and other
parameters to optimize the system. The sludge generated from pretreatment would
probably require disposal at a RCRA-permitted facility. The availability and capacity
of waste disposal facilities would have to be investigated before implementing tbis
alternative.

Identification of a suitable clay source and permitting for removal of clay at the clay
borrow site can be costly and time consuming. Often, these borrow sites are situated
in wetlands areas and removal of the clay is considered strip mining. Potential clay
sources will be identified during the design and construction phases of this program.
Coordination would be required among officials at NAS Brunswick and construction
contractors and environmental monitoring personnel to ensure that access to the
secured area can be obtained for both long- and short-term activities associated with
this alternative. For security reasons, construction activities would not take place
within the Weapons Compound. Although waste may extend to the northwestern
comer of the Weapons Compound, remedial construction would not be implemented
in this area, as discussed. Some long-term activities, such as groundskeeping, could
be carried out by NAS Brunswick personnel.

Air stripping and VPC are widely used and reliable techniques for removing VOCs
from contaminated water. However, because vinyl chloride and methylene chloride
concentrations may exceed Maine ambient air guidelines, this treatment technology
may not be feasible. Ultrox International is currently participating in the USEPA's
Superfund Innovative Technology Evaluation (SITE) program with their
UV/oxidation technology. Tbis technology was field-demonstrated at the Lorentz
Barrel and Drum Site in San Jose, California, where it was shown to effectively
destroy VOCS through chemical oxidation. Solarchem currently has 15 full-scale
UV/oxidation units operating throughout the United States and Canada treating
industrial wastewater and contaminated groundwater. Vendors are available to
perform bench- and pilot-scale treatability tests to determine the optimal UV light
intensity, 0 3 or HzOz supply, and residence times to meet effluent standards, as well
as the effectiveness of the system in reducing the concentration of contaminants of
concern in the water.
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SECTION 3

3.3.7 Cost

The cost estimate for Alternative 1,3-C is summarized in Tables 3-5, 3-6, and 3-7.
Supporting information is in Appendix A An estimate of the costs of all the various
water treatment options is included in these tables. For preliminary design and
costing purposes it was assumed the water would be pumped at a rate of 78 gprn,

Upgradient recharge and discharge to the POTW are technically feasible. IT
infiltration tests indicate that vertical conductivities are low in the proposed
infiltration area north of the landfill, reinjection wells would be installed to discharge
treated water if upgradient recharge is chosen.
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Contractors to perform the construction services required for this alternative are
available and several would be contacted for competitive bidding on the request for
proposal. Contractors would have to demonstrate qualifications for work at
hazardous waste sites prior to competitive bidding.

For surface water, storm sewer, or POTW discharge, treating the water to drinking
water standards may not be adequate. Water quality criteria and permit
requirements may be more stringent, especially with regard to certain compounds
that have not been identified as contaminants of concern. Permit and discharge
limitations are developed on a site-specific basis and address specific attributes of the
receiving waters or facility. Whether these requirements are more stringent than
drinking water standards cannot be evaluated at this time. These compounds may
not be hazardous to human health, but may pose a risk to aquatic life. IT any of
these discharge options is chosen, design of the treatment system may need to be
modified to meet the discharge limits. Treatability tests would indicate the levels and
concentrations of contaminants in the treated effluent that could be achieved by the
treatment technologies considered in this FFS. This information would be evaluated
during the discharge and permitting process to determine if the remedy can attain
discharge requirements.

Off-gas treatment of emissions from an air stripper would be limited to VPc. Off
gas incineration could not be used because of the proximity of this site to the
Weapons Compound Area. Because vinyl chloride and methylene chloride are not
effectively removed by VPC, these compounds may be present in air emissions at
concentrations exceeding Maine ambient air guidelines. Therefore, the air stripping
technology may be difficult to implement at this site.

WOOl9126.MBO
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TABLE 3-5
ALTERNATIVE 1,3-C: CONTAINMENTI

GROUNDWATER EXTRACTION/AIR STRIPPING
COST SUMMARY

FOCUSED FEASIBILITY STUDY

NAS BRUNSWICK

ICAPITALCOSTS . I

Cap
Clay Borrow Study
Sumy

Site Preparation
Materi.1I

Construction QC Testing
Replacement of Road and Puking Lot
Site Manager

Slurry Wan (2)

Compatibility Study
Mobilization
Installation
POlt-cODstruction Telling
Site Manager

Groundwater Extraction Well.
Pumping Teats

Mobilization
Decontamination
Piezometen
We11 MateriaIl and Installation
Ojlpoul of Excavated Material·

Groundwater Collection
Pump.

Piping
Water Treatment

Treatability Teau

Building
Utilitie.
Pretreatment*
Air Stripping*

Diacharge
Pump.

Piping
Rcinjcctlon

Institutional Controls
Warning Signa

Total Capital Cosu:

!INDIRECI' COSTS . I

Health and Safety
(@ 25~ of ConstJUction and Treatment Costs)(3)

Legal, Adminiltrativc. and Permitting
(@ 5" of Capital Cost)

Engineering (@ 10" of Capital Cost)
Service. During ConslrUction

(@ 5" of Capital Cost)

Total Indirect Colts:

19126.1&3
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$17,000

$9,000

$43.000

$1,105,000

$19,000

$40,000

$40,000

$4,000

$30,000

$828,000

$4,000

$30,000

$23,000

$10,000

$2,000

$4,000

$11,000
$300,000

$5,000

$40,000

$52,000

$163,000

$31,000

$394,000

$44,000

$4,000

$16,000

$161,000

$2,000

$3,433,000

$200.000

$173,000

$343,000

$173,000

$891,000

53,453,000

$891,000
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TABLE 3·5

ALTERNATIVE 1,3-C: CONTAmMENTl

GROUNDWATER EXTRACTION/AIR STRIPPINO

COST SUMMARY

NOTES:
(1) Discount rate of 10% i. used over 30 yean for environmental monitoring costs.

(2) Mobilization and inullltion costs quoted by S.M.W. Seiko.

(3) Activitici requiring Health and Safety training or equipment arc marked with an asterisk.
(4) Com are rounded to the Dearest $1,000.

I

II
I
I

$ll7,ooo I
$84,000

$35,000

$247,000 I$40,000

$380,000

$408,000 I$7,000

$12,000

$1,330,000 I
$157,000

$5,831,000 I
$1,166,000

$6,997,000 •
I
I
I
I
I
I
I..
I

$63,000

$212,000

$53,000

$7,000

$12,000

$117,000

$84,000

$35,000

$247,000

$40,000

..
.... : ...... .

FOCUSED FEASmILITY STUDY
NAS BRUNSWICK

.
.

Five-Year Review (6 Review. Planned)

Total Operating Costs:

SUBTOTAL

TOTAL COST

Conling.""y (@2O%)

Labo,

Pretreatment Chemical.
Electricity

Sludge Disposal

Maintenance
Environmental Monitoring

First 2 Years (4 Episode. Per Year)
Remaining 28 Yean (1 Episode Per Year)

Effluent Monitoring
Air Monitoring

IANNllALOPEIlATINOCOSTS ··1



I

..
I
I
I
I
I
I
I

•
I
I
I
I
I
I
I

"I

TABLE 3-6
ALTERNATIVE 1,3-C: CONTAINMENTI

GROUNDWATER EXTRACTIONJUV1H202

COST SUMMARY

FOCUSED FEASmn..ITY STUDY

NASBRUNSWICK

....

ICMITAL COSTS I
Cap

Clay Borrow Study

Survey
Site Preparation

Materials

Construction QC Testing

ReplacemeDt of Road and Parking Lot
Site Manager

Siuny Wan (2)

Compatibility Study

Mobilization

Installation
Po.t-construction Telting

Site Manager

GrOlmdwatcr Extraction Wells

Pumping Tests

Mobilization

Decontamination
Piezometen

Well Materials and Installation

Disposal of Excavated Material"

Groundwater Collection

Pump.

Piping

Water Treatment

Treatability Testa"
Building

Utilities

Pretreatment·

UV1H202*

DilChargc

Pump.

Piping
Reinjection

Institutional ControJ.

Warning Signa

Total Capital Colta:

lNDlREcr COSTS

Health and Safety

(@ 25. of ConJtructiOD and Treatment Colts)(3)
LegaJ. Administrative, and Permitting

(@ 5" of Capital Cost)

Engineering (@ 10% of Capital Cost)
Service. During ConItruction

(@ 5" of Capital Cost)

Total Indirect Coati:
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$17.000

$9.000
$43.000

$1.105.000

$19.000

$40.000
$40.000

$4.000

$30.000
$828.000

$4.000
$30.000

$23.000
$10.000
$2.000

$4.000
$11,000

$300.000

$5.000

$40.000

$52.000
$230.000
$51.000

$394.000

$360.000

$4.000

$16.000

$161.000

$2.000

$3.834.000

$279.000

$192.000

$383.000

$192,000

$1,046,000

$3.834.000

$1,046,000



TABLE 3-6

ALTERNATIVE 1.3-C: CONTAINMENTI

GROUNDWATER EXTRAcrION/UVIH202
COST SUMMARY

I

II
I

.

FOCUSED FEASmILlTY STUDY

NAS BRUNSWICK

.. ' '.

IANNUAL OPERATING COSTS . . "j

Lobo,

Prdrcllmenl C1J.em.iClb

Peroxide
Electricity

Sludge DiapouJ

Maintenance

Enviromncotal Monitoring
Pint 2 Yean (4 Episodes Pcr Year)
Remaining 28 Yean (1 Episode Per Year)

Eft1UCDf. Monitoring

Total Operating Com:

Five-Year Review (6 Review. Planned)

SUBTOTAL

ContiDgency (@20%)

TOTAL COST

. :.

$117.000
$84,000

$6,000

$100,000

$247,000

$59,000

$212,000

$53,000

$7,000

$63,000

$117,000

$84,000

$6,000

$100,000

$247,000

$59,000

$380,000

$408,000

$7,000

$1,408.000

$157,000

$6,445,000

$1,289.000

$7,734,000

I
I
I
I
I
I

•NOTE'"
(1) Discount rate of 10% it used over 30 yean for environmental monitoring costs.
(2) Mobilization and installation costs quoted by S.M.W. Seiko.
(3) Activitic. requiring Health and Safety training or equipment are marked with an asterisk.

(4) Costa are rounded to the nearest $1,000.
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TABLE 3-7
ALTERNATIVE 1,3-C: CONTAINMENT}
GROUNDWATER EXTRACTIONtuV/03

COST SUMMARY

FOCUSED FEASlBll.ITY STUDY

NAS BRUNSWICK

I
I
I
I

•
I
I
I
I
I
I
I.-
I

Cap

aay Borrow Study
Survey

Site Preparation
Matcriala
eon.tNcHon QC Telling

Replacement of Road and Parking Lot
Site Manager

Slurry WaU (2)

Compatibility Study
Mobilization

Installation
POlt-con5truction Testing
Site Manager

Groundwater Extraction Well.
Pumping Tests

Mobilization

Decontamination
Piezometers
Well Materiall and Installation·
Diapolll of Excavated Material-

Groundwater Collection
Pump.

Piping
Water Treatment

Treatability Teall*

Building
Utilities

Pretreatment*

UV/03*
Diacba.rgc

Pump.

Piping
Reinjection

Institutional Control.
Warning Signs

Total Capital Coats:

IINDIRECT COSTS I

Health and Safety

(@ 25 ~ of ConltJuction and Treatment Com)(3)

Legal. Administrative. and Permitting
(@ 5" of Capital Colt)

Engineering (@ 10" of Capital Coil)

Service. During Construction
(@ 5" of Capital Cost)

Total Indirect Cosu:
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$17,()()()

$9,()()()

$43,()()()

$I,IOS,()()()
$19,()()()

$40,()()()

$40,()()()

$4,()()()

$30,()()()

$828,()()()
$4,()()()

$30,()()()

$23,()()()

$10,000

$2,()()()

$4,()()()

$11,000

$300,()()()

$S,()()()

$40,()()()

$52,000

$200,()()()

$51.(xx)

$394,()()()

$430,000

$4,000

$16,000

$161,000

$2,000

53,874,000

$297,000

$194,000
$387,000

$194,()()()

$1,072,()()()

$3,874,000

$l,On,()()()
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$117,000 I
$84,000

$128,000

I$247,000

$61,000

$380,000

I$408,000

$7,000

$1,432,000

I$157,000

$6,535,000

I$1,307.000

$7,$42,000 •
I
I
I
I
I
I
I..
I

$63,000

$212,000

$53,000

$7,000

$117,000

$84.000

$128,000

$247,000

$61,000

NOTES,
(1) Discount rate of 10" i. wed over 30 yean for annual costs.

(2) Mobilization and installation coats quoted by S.M.W. Seiko.
(3) Activitiea requiring Health and Safety training or equipment are marked with an aateriak.

(4) Co.lI are rounded to the nearelt $1,000.

TOTAL COST

Five-Year Review (6 Reviewa Planned)

TABLE 3-7

ALTERNATIVE 1,3-C: CONTAINMENTI
GROUNDWATER EXTRACfIONIUV103

COST SUMMARY

FOCUSED FEASmILITY sTUDY
NAS BRUNSWICK

Contingency (@20")

Lobor
Pretreatment Chemicals

Electricity

Sludge Disposal
Maintena.nce

Environmental Monitoring
Fint 2 Yean (4 Episodea Per Year)
Remaining 28 Yeara (1 Episode Per Year)

Effluent Monitoring

SUBTOTAL

Total Operating Cow:

IANNUAL OFERATINO COSTS 'I



SECTION 3

A contingency of 20 percent of the present-worth cost of the alternative is added to
account for unforeseen circumstances that may increase the estimated cost.

treated to drinking water standards and the effluent discharged upgradient through
reinjection. The actual cost of this alternative is, therefore, dependent upon these
assumptions.

The capital cost of this alternative includes the cost of clearing, grading, and
surveying the site, locating a clay source, constructing the cap and slurry wall,
installing the groundwater extraction wells, constructing the water treatment facility,
and installing warning signs. The water treatment component includes costs for
bench-scale treatability testing, treatment equipment, building construction and
utilities hookup for the building. The discharge component includes pumps, piping,
and installing reinjection wells. The total capital cost for this alternative is estimated
to be $3,453,000, $3,834,000, and $3,874,000 for air stripping, UV/HzOz, and UV/03'
respectively. Other indirect costs associated with implementing these construction
activities have been estimated at $891,000, $1,046,000, and $1,072,000 for the three
treatment options.
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The cap and slurry wall are not expected to require long-term maintenance activities
more than annual site inspections and periodic mowing and reseeding of the cap as
necessary. Operating costs for the water treatment process have been estimated for
one year. In each case, water treatment includes pretreatment for inorganics as well
as the particular VOC treatment option. Operating costs include labor, pretreatment
chemicals and disposal of metal sludge, electricity (for operating pumps and lighting
in the building), and equipment maintenance (assumed to be 5 percent of the capital
costs). For the UV/Hz02 option, an additional $6,000 per year would be spent on
Hz02• Electrical costs are higher for the UV/oxidation options than for air stripping.
High power requirements for the UV/03 option are due to on-site production of 03'
Annual environmental monitoring costs are described in Subsection 3.2.7 for
Alternative 1,3-B. The present-worth cost of environmental monitoring is estimated
at $788,000, which accounts for four sampling episodes per year for the first two
years and annual sampling thereafter. Effluent monitoring and air monitoring (for
the air stripper only) have been estimated for water treatment, but actual costs may
differ depending on discharge and emission requirements. Monitoring is assumed to
continue for 30 years for cost estimating purposes; however, this time frame will be
continually reevaluated during the five-year site reviews. An estimate of the cost of
this review is provided, and is expected to be approximately $63,000 every five years.
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SECTION 3

If this alternative is chosen for the remediation of Sites 1 and 3, it is possible that the
groundwater extracted from the landfills could be combined and treated with water
at another location on base (i.e., the Eastern Plume). This scenario is considered
feasible because of the low flow rate (e.g., 30 gpm) and short duration (e.g.,

The choice of the water treatment technology to be designed and implemented
should not be based only on cost considerations, but on the technology's performance
as indicated by treatability test results. The cost of the treatability tests given in
Tables 3-5, 3-6, and 3-7 includes bench-scale testing of pretreatment methods, air
stripping, UV/HzOz, and UV/03'

If it is determined that vapor phase treatment is needed for air emissions, air
stripping may be infeasible, because it would add $7.3 million per year in carbon
costs alone (based on an estimate of 8,000 lb/day carbon usage and $2.50/lb to
regenerate the carbon) and may not achieve the Maine ambient air guidelines for
vinyl chloride and methylene chloride. Additional costs for meeting stricter effluent
discharge requirements may be incurred depending on the discharge method chosen.
The frequency of sampling and type of analysis would be dictated by effluent
discharge requirements.
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Discharge costs are also sensitive to the method used. Upgradient reinjection using
wells was estimated to cost $181,000. If rapid infiltration were used, costs could
range from $3,000 to $52,000, depending on the size of the basin needed to accept
the 78 gpm flow rate. The size, in turn, would be based on vertical hydraulic
conductivities measured during predesign infiltration testing. The cost of the other
discharge options (i.e., surface water, sanitary sewer, or storm sewer) cannot be
estimated at this time because discharge permit requirements have not yet been
determined. The Brunswick Sewer District currently charges $3.00 per 100 cubic feet
(748 gallons) of water for use of the sanitary sewer system.

The total present-worth cost of the Containment Alternative is $6,997,000 for air
stripping, $7,734,000 for UV/HzOz, and $7,842,000 for UV/03' These costs are
estimates and are believed to be within the +50 percent to -3D percent range for FS
cost estimates (USEPA, 1988). These costs are sensitive to the proximity of a
suitable clay source. Transportation costs can substantially influence the cost of the
clay. Also, because the cost estimate is based on a quote from only one slurry wall
vendor, the actual cost of slurry wall construction may vary from that in Tables 3-5
through 3-7.
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SECfION 3

3.4 ALTERNATIVE l,3-D: PASSIVE GROUNDWATER COLLECTIONjTREATMENT

Alternative 1,3-D is a Passive Groundwater Collection and Treatment option,
consisting of the following components:

• passive groundwater collection
• water treatment
• discharge of treated water
• institutional controls and deed restrictions
• environmental monitoring

6836-02
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This alternative would collect and treat groundwater until Target aean-up Levels are
achieved. Collecting and treating the groundwater before it discharges to Mere
Brook would reduce the amount of leachate entering the stream, and, over time,
reduce the impact of contaminated groundwater on the stream environment.
Because this alternative does not include containment or removal of the source,
groundwater would have to be collected and treated until natural flushing remediates
the source of contamination.

WOOI9126.MBO

370 days) that could be used to effectively pump the contained volume of water. If
the water were to be treated to remove VOCs with water from the Eastern Plume,
the inorganic compounds (principally iron and manganese) would most likely need
to be removed. A treatability test would determine the need for pretreatment and
levels of inorganic compounds that would not interfere with the remedial actions at
the Eastern Plume (E.C. Jordan Co., 1991). In this scenario, groundwater would be
pretreated on site and piped to an existing treatment plant for VOC removal.

As a sensitivity analysis, the cost of pretreating the water on-site and piping to an
existing facility was estimated. This cost does not include VOC treatment or
discharge of water, because these activities may occur at another site on base. The
pretreatment requirements for this alternative are the same as described earlier in
this subsection. The cost backup for this sensitivity analysis is provided in
Appendix A. The total present worth cost of this alternative, including an on-site
water pretreatment facility and piping costs, is estimated to be
approximately $5,672,000.
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SECTION 3

Groundwater would be removed using a passive collection system installed
downgradient of the site. The water would be collected and transported by gravity
flow through a perforated pipe or high-permeability medium, discharging to sumps.
The water would then be pumped from the sumps and piped to a treatment plant
located south of the landfill and west of the Weapons Compound (Figure 3-14).

Another option is to actively collect groundwater using a system of pumping wells.
Although a Groundwater Extraction and Treatment Alternative was not developed
in the Phase I FS for Sites 1 and 3 (E.C. Jordan Co., 1990b), active collection is
analyzed within this subsection as a variation of the Passive Groundwater Collection
and Treatment Alternative. A complete description of the extraction well system and
pumping scheme is presented in Subsection 3.5 for Alternative 1,3-E, Cap,
Groundwater Extraction, and Treatment.

As discussed in Subsection 3.3, air stripping and UV/oxidation (using either HP2 or
0 3 as an oxidant) were groundwater treatment options considered to reduce VOC
contamination. These systems would be designed to remove VOCs and would be
preceded by pretreatment for the removal of inorganic compounds, such as iron,
which could interfere with the VOC treatment process. Discharge of treated water
is assumed to be upgradient recharge; however, other options were described and
evaluated in Subsection 3.3. An environmental monitoring program like that
recommended for Alternative 1,3-B would be instituted as part of this alternative,
and deed restrictions would apply if the base were decommissioned. Each
component is described in the following paragraphs.

Passive Groundwater Collection. The trench described in the Phase I FS was to be
constructed along the streambank where leachate discharges (a distance of
approximately 500 feet) (E.C. Jordan Co., 1990b). Computer simulations were run
and used to locate the area that would best capture the contaminated groundwater
and not interfere with the water balance between the aquifer and Mere Brook.
From these models, it was determined that the best capture of groundwater from the
landfill site would be achieved by siting the trench as shown in Figure 3-14 (see also
Appendix B). The trench was located to encompass the contaminated groundwater
plume identified at the site. This configuration would intercept groundwater flowing
to the west, south, and east of the landfill. To limit the migration of contaminants
from the source, the trench would be located closer to the source than originally
planned. This location would not create a significant backflow of water from the
stream to the trench, thereby minimizing any impacts to Mere Brook. The total

E.C. Jordan Co.
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SECTION 3

Industrial Builders has equipment that can excavate, lay pipe, and backfill a trench
in one pass. The excavator can dig to a depth of 24 feet bgs; however, it can reach

Although the trench may collect some water from its downgradient side, these flows
are not expected to significantly affect the transfer of water between the aquifer and
the brook or have any adverse effect on stream flows. If, after implementing the
alternative, too much water flows from the stream to the trench, a vertical barrier
may need to be constructed between the trench and the stream.

Several methods for trench excavation, water collection, and backfilling are available.
Trenching, water collection, and backfilling methods used by two different contractors
were investigated for comparison in the detailed evaluation: Industrial Builders, Inc.,
of Fargo, North Dakota, and Geo-Con, Inc., of Pittsburgh, Pennsylvania. These
methods are described in the following paragraphs.
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length of the trench is estimated to be about 2,300 feet, and the depth of the trench
was assumed to be 35 feet bgs in the computer model. The depth of the trench was
estimated based on data collected from monitoring wells sampled during the RI
(E.C. Jordan Co., 1990a). The data shows that the plume is located in the shallow
groundwater, at a depth of up to 25 to 30 feet bgs. The aetuallocation of the trench
would be based on modeling and confirmed using geotechnical borings and other
field information collected during the predesign phase of this process. Figures 3-15
and 3-16 show cross-sections transecting Sites 1 and 3 as shown in Figure 3-14.

WOO19126.MBO

The sequence for construction of the interceptor trench would require that sumps be
constructed before the trench is excavated to dewater the immediate area to prevent
flooding of the excavation. The water, which may be contaminated, would be
pumped to the treatment plant prior to discharge. Sumps can be constructed of
PVC, polyethylene, or concrete. The perforated sump barrel would be wrapped in
a geofabric to collect groundwater in addition to the interceptor trench (Figure 3-17).
The sump could be installed to a depth of approximately 30 feet using standard well
drilling methods. Temporary casing could be set as the borehole is advanced, and
a brine mixture with a polymeric drilling additive could be pumped into the borehole
to prevent caving (Gilbert and Gress, 1987). Alternatively, the hole could be
excavated using a backhoe. The sump would be lowered into the hole and grouted
into place. The hole would be backfilled with washed sand and gravel, and the
casing removed (if the hole were drilled). A submersible pump and controls would
then be installed.
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SECTION 3

deeper if a shallow trench is excavated first, and the deeper trench excavated from
the floor of that trench. The estimated depth of the collection trench is
approximately 35 feet bgs, which is below the level of waste in the landfill. The
trench would intercept groundwater flow from the top of the water table to
approximately 12 feet below the water. Contaminated groundwater deeper than
12 feet would be collected as well, because water is drawn into the pipe from all
directions (Gilbert and Gress, 1987).

The width of the trench using the Industrial Builders excavator is only 10 inches,
reducing the amount of excavated soil to be disposed of and aggregate to be
backfilled. For cost estimating purposes, it was assumed that a 4-inch diameter
perforated pipe (wrapped in a geofabric to prevent clogging by silt) would need to
be installed at a slope of at least 0.008 feet per foot for gravity flow to three sumps,
spaced evenly along the length of the trench (see Figure 3-14 and Appendix C).

An alternative method used by Geo-Con is very similar to Geo-Con's slurry wall
installation technique described in Alternative 1,3-e. The maximum depth of a
trench installed by Geo-Con is 65 feet. The depth is limited by the type of
excavating equipment Geo-Con typically uses. Using this method, a 2- to 4-foot wide
trench would be excavated, and a biopolymer slurry used (instead of a
water-bentonite slurry) to support the excavation, eliminating the hazard of an open
trench. The biopolymer is sensitive to temperature; warm water cannot be used to
mix slurry. Environmental conditions, such as the chemistry of the groundwater, may
affect the slurry; however, chemical compatibility tests can be conducted prior to
construction. The pH and viscosity must be monitored continually during use to
ensure the slurry's effectiveness. This technique has been used for constructing
interceptor trenches to collect contaminated groundwater at several sites in
California, Colorado, and Texas.

The excavation would be continually backfilled with gravel or sand to provide a
highly permeable medium for water collection. This method relies on the
permeability of the gravel to channel water flow instead of perforated pipe. The
trench may need to be lined with a geofabric to prevent clogging by fines. The
grain-size analysis of natural soils at this depth indicates up to 48 percent passing a
200 sieve. As described, water would flow to sumps for removal.

If the biopolymer slurry were used, it would need to be removed when the trench is
backfilled. The slurry can be biodegraded to a less viscous sugar-water solution when

E.C. Jordan Co.
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SECTION 3

The downgradient trench would intercept an estimated 15,000 cubic feet of water per
day (78 gpm), which would be pumped approximately 200 feet to the water treatment
plant described in the following paragraphs.

Discharge of Treated Water. Treated effluent would be discharged by any of the
four methods described for Alternative 1,3-C (Subsection 3.3). For preliminary
design and cost estimating purposes water is assumed to be discharged to
groundwater upgradient of the landfills by reinjection

Water Treatment. Water pumped from the passive groundwater collection system
would be piped to the water treatment system described and evaluated in
Subsection 3.3 for Alternative 1,3-C. Treatment would include pretreatment to
remove metals followed by organics treatment by air stripping or UV/oxidation with
either HzOz or 03.

6836-02
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Environmental Monitoring. The environmental monitoring program for the passive
downgradient interceptor trench alternative would be very similar to that discussed
under Alternative 1,3-B, the Minimal Action Alternative. However, environmental
monitoring would also determine the effectiveness of the interceptor trench at
capturing contaminated water by analyzing water quality downgradient of the trench.
Environmental monitoring would also include relative air monitoring during the

Institutional Controls and Deed Restrictions. As described in Subsection 3.2 for
Alternative 1,3-B, warning signs would be installed to supplement existing
institutional controls. Deed restrictions would be enacted if the property is sold to
prevent future use of the site and thereby reduce the potential for exposure to site
contaminants. The mechanism for implementing these institutional controls will be
addressed in the ROD for remedial actions at Sites 1 and 3.

enzymes are added. This solution can be easily pumped and disposed of when
installation is complete. The trench could be flushed with HPz to kill excess
bacteria, if necessary, and the liquid pumped into holding tanks before disposal.
(The biopolymer would degrade naturally within two weeks, and bacterial growth
would eventually decrease without addition of HPz). The resulting fluid would be
nonhazardous and would not have to be disposed of as a hazardous waste. It is
possible that the HzOz would oxidize the iron in the groundwater, if it were used to
reduce bacteria in the trench. The iron precipitate could cause clogging of the
trench.
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SECTION 3

construction of the interceptor trench. Site inspections would determine the location
of leachate seeps and proper sampling locations, if they exist at all after the
groundwater has been intercepted. Monitoring of the treatment system effluent
would also be conducted and include compliance monitoring for the applicable
discharge permit.

As in the other alternatives, five-year reviews would be required as part of the
environmental monitoring program under this alternative. In addition to making
reco=endations regarding future remedial actions, the five-year review would assess
how well the collection and treatment system performs. If the treatment system were
adequately treating the groundwater contamination, it is unlikely that any further
remedial action would be reco=ended.

3.4.1 Overall Protection of Human Health and the Environment

This alternative would provide an increased level of protection to human and
ecological receptors over baseline conditions. The passive (or active) groundwater
collection and treatment system would be designed to effectively capture and treat
contaminated groundwater before it discharges to Mere Brook. In addition, both the
concentration of contaminants in the leachate seeps and the volume of the seeps are
expected to decrease over time as a result of groundwater collection. Because this
alternative does not remove or treat waste material in the landfill, it would rely on
natural flushing, degradation, or dispersion to reduce contaminant concentrations in
the source area. Groundwater treatment would be required to ensure that remedial
action objectives are met. It is estimated to take between 18 and 73 years to achieve
Target Clean-up levels. The effects of upgradient reinjection or discharge on the
interceptor trench will be evaluated as part of the design phase modeling program
if this alternative is selected.

Institutional controls would be required during the time that contaminant
concentrations were in excess of the proposed Target Clean-up Levels. These
controls would be aimed at limiting contaminant exposure by restricting groundwater
usage in this area. Because this portion of the NAS is serviced by a public water
supply, it is unlikely that inadvertent exposure to groundwa.ter would occur. To
ensure protection of human health, the Navy will conduct a risk assessment at the
five-year review. If the risks do not fill between the target risk range specified in the
NCP (i.e., 10-4 to 10-6), the Navy will consider the need for additional remedial
actions.

E.C. Jordan Co.
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SECTION 3

3.4.2 Compliance with ARARs

Sludge generated during the pretreatment of groundwater would be analyzed using
the TClP. If the sludge failed TClP it would require treatment prior to disposal in
a compliant RCRA Subtitle C landfill. Action-specific ARARs that would apply to
the transport of the sludge or possible waste material include: Department of

Other chemical-specific ARARs include state and federal air regulations including
the total suspended particulate standards identified under the CAA (40 CFR 129)
and Maine regulations concerning the Protection and Improvement of Air (38
M.R.S.A Chapter 4). These regulations would be attained during construction
activities by controlling fugitive dust emissions. In addition, if air stripping is
considered for groundwater treatment, the state's guidance on the Protection and
Improvement of Air and Ambient Air Quality Standards would be relevant and
appropriate.

6836-02
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The general facility and operation action-specific ARARs presented in
Subsection 2.3.2.3 would apply to this alternative. These include: RCRA General
Facility Standards (40 CFR 264.10 - 264.18), Preparedness and Prevention (40 CFR
264.30 - 264.37), Contingency Plan and Emergency Procedures (40 CFR 364.50 
364.56). Maine Hazardous Waste Management Rules (MEDEP Regulations,
Chapters 800-802, 850, 851, 853-857) supplement the RCRA general standards;
therefore, would also apply. OSHA requirements promulgated under General
Facility Standards (29 CFR 1910), Safety and Health Standards (29 CFR 1926), and
Recordkeeping, Reporting, and Related Regulations (29 CFR 1904) would apply to
all worker activities conducted during remediation. Attainment of these ARARs was
discussed in Subsection 2.3.2.3.

Chemical-specific ARARs for groundwater would be achieved under this alternative.
Collection and treatment of contaminated groundwater would continue until the
MeL, MCLGs, or TBCs are achieved. Water would be treated to meet federal and
state requirements for discharge of treated water. Since this alternative relies on
natural degradative processes, the time required to achieve Target Clean-up Levels
is significantly longer than alternatives that contain the waste and divert groundwater
around the landfill. This alternative would decrease the amount of contaminated
groundwater discharging to Mere Brook. However, due to contribution of upgradient
non-point sources of iron and zinc, the chemical-specific ARARs for these metals
may not be attained (see Section 2.1).
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SECTION 3

3.4.3 Long·term Effectiveness and Permanence

Transportation (DOT) Rules for Transportation of Hazardous Materials (49 CFR
Part 107, 191.1-172.558). Under this requirement the sludge would be manifested
and transported by a USEPA-licensed hazardous waste hauler.

The ARARs pertaining to discharge requirements for treated groundwater are
presented in Subsection 3.3.2. Because hazardous contaminants will remain on-site
following implementation of this remedial alternative, a site review will be performed
every five years pursuant to SARA and outlined in the FFA All site activities,
including monitoring, would be carried out pursuant to OSHA standards (29 CFR
1904, 1910 and 1926).
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The Passive Groundwater Collection and Treatment Alternative would not prevent
contaminants from leaching into the groundwater at Sites 1 and 3. However, the
interceptor trench would be designed to capture the water before it discharges to
Mere Brook. Both the concentration of contaminants in the leachate seeps and the
volume of the seeps would decrease over time as a result of the passive groundwater
collection. trench. Based on analytical models presented in Appendix D, it is
estimated that natural flushing through the landfill wastes may achieve acceptable
source concentrations in approximately 18 to 73 years. It should be noted that these
flushing estimates are based on several assumed variables, particularly fOC' and that
actual flushing time requirements may be considerably longer. The physical
collection of contaminated groundwater would prevent contamination from reaching
the seep points. Decreased hydraulic gradients (as indicated by computer simulation)
in the vicinity of the leachate seeps would decrease their flow rate. Because
contaminated water would not reach Mere Brook, contaminant concentrations in
surface water, sediments, and soils near leachate seeps at Mere Brook would be
expected to decrease over time due to natural attenuation.

If construction of the interceptor trench or treatment plant requires excavation and
movement of soil within 100 feet of Mere Brook, the MEDEP Natural Resource
Protection Act (Chapter 305) would apply. This location-specific ARAR sets forth
standards for activities conducted adjacent to a stream to ensure that disturbed soil
is stabilized in order to prevent erosion of the stream bank and siltation of the water.
If remedial construction activities cannot be conducted in accordance with these
standards, a permit would be required.



SECTION 3

The long-term effectiveness of this alternative relies on natural flushing of
contaminants from the site. The time required to remove the source of groundwater
contamination is estimated to be between 18 and 73 years. Because the volume of
waste and the amount of hazardous materials buried in the landfill are not accurately
known, the time to achieve Target Clean-up Levels cannot be more accurately
estimated.

Discharge of treated water upgradient by infiltration is not expected to affect the
flushing process; however, it is conceivable that this could influence gradients and
flow directions, and perhaps contaminant fate and transport processes. Groundwater
mounding may also increase hydraulic gradients and seepage velocities within the
landfill area This may not allow for sufficient residence times between groundwater

. and contaminated soils, thereby reducing the efficiency of flushing through the
landfill. Any other discharge alternative would not have an effect on the long-term
effectiveness and permanence of the alternative.

This alternative would meet the remedial action objectives because the downgradient
interceptor trench or extraction wells would collect contaminated groundwater and
leachate before it migrates from the landfill and discharges to Mere Brook.
Collected water would then be pretreated to remove metals and treated to remove
VOCS. The water would be treated to meet discharge requirements for all
constituents. Once Target Clean-up levels are achieved, the treatment would be
considered permanent because all parts of the landfill would be flushed of
contaminants. Treatability testing would determine the most effective of the three
process options for VOC treatment (i.e., air stripping, UV/03, or UV/Hz02). It
would also determine the proper pretreatment and operating procedures for the
chosen treatment option. Air-stripping is a well-developed and reliable technology
for removing VOCs from water. However, contaminant concentrations in the
effluent air may exceed state ambient air guidelines even using VPC treatment.
UV/oxidation has been shown to destroy VOCS. All treatment options may require
pretreatment which would produce a sludge requiring disposal. The nature and
volume of the sludge would be determined at the time of treatability testing for
proper disposal. Sampling of the chosen treatment system's influent and effluent
would be performed to ensure adequate system performance. Environmental
monitoring and five-year reviews would assess the effectiveness of the collection
system in capturing contaminated water. Monitoring wells downgradient of the
interceptor trench and on the opposite side of Mere Brook would provide
information to assess the effectiveness of the interceptor trench and passage of
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3.4.5 Short-term Effectiveness

SECTION 3

3.4.4 Reduction of Toxicity, Mobility, or Volume

contaminated groundwater beneath Mere Brook. Section 3.4.6 contains additional
information regarding monitoring parameters.
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By collecting and treating groundwater immediately downgradient of the source
before discharging to Mere Brook, contaminant toxicity and mobility would be
reduced. Because the interceptor trench would also draw in some uncontaminated
water from the downgradient side of the trench, the volume of contaminated water
to be treated would be greater, although more dilute.

Metals pretreatment would produce a higher volume wastestream because additional
chemicals would be introduced to enhance oxidation and flocculation. The mobility
of the metals would be slightly reduced, because metals in the precipitated form (Le.,
Fe(OHh MnO:!> and other metal oxides or hydroxides) are less soluble. Toxicity of
the metal sludge would be evaluated using the TCLP.

Implementation of the passive collection and treatment alternative would not result
in any significant short-term adverse impacts to the public. The biopolymer that
Geo-Con, Inc., would use for trench stabilization may cause foul odors. The gel-like
fluid has a high biological oxygen demand because the biopolymer is made of
degradable carbohydrates. Biodegradation of the fluid can cause odors. Before

There is no proposed treatment of source materials as part of this alternative.
Natural flushing of groundwater through the waste material will result in an increase
in the volume and mobility of source contaminant; however, the toxicity of the source
contaminants would be reduced.

Treatability tests would be required to evaluate the effectiveness of the organics
treatment systems in reducing contaminant toxicity; however, it is expected that the
UV/oxidation treatment processes would reduce the toxicity of contaminants by
destroying the VOCS through chemical oxidation. If air stripping were employed, the
contaminants would be transferred from the liquid to the vapor phase. Off-gas
treatment using VPC may be required to reduce contaminant concentrations in the
air emissions. However, two contaminants, vinyl chloride and methylene chloride,
are not effectively adsorbed to carbon and therefore may not be captured by VPC.



SECTION 3

pumping from the trench, hydrogen peroxide is added to stop bacterial growth and
the resulting odor problems. The resulting fluid is not regulated under the Toxic
Substances Control Act or RCRA.

Hazards associated with open trenches and the use of heavy equipment can be
mitigated by implementing sound safety practices. Fencing and security would help
to minimize these hazards. Industrial Builders' method of trench installation would
not involve leaving an open trench, minimizing the associated risks.

The estimated time for construction activities is four months. This includes
mobilization, construction of the interceptor trench, construction of the treatment
plant, and demobilization. However, due to uncertainties associated with the volume
and exact nature of the source material, the time for flushing to be achieved is
estimated to be between 18 and 73 years. Treatment would have to continue until
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Treatment plant operators would also have to be trained in health and safety
practices to work at the site, because exposure to hazardous contaminants while
working in the plant is possible. To minimize this possibility, the operators would
be required to follow a HASP. Workers involved in environmental site monitoring
would also be required to follow a HASP to ensure their safety.

Significant impacts to the environment are not expected. Some trees would require
removal for implementation of this alternative. The trench would be located in an
area that does not interfere with the water balance of Mere Brook. The treatment
system would be designed to mitigate chemical and physical impacts to aquatic life
if the water is to be discharged to the storm sewer system or directly to Mere Brook.
Upgradient recharge or discharge to the POTW are not expected to have adverse
effects on public health or the environment.

Workers would be required to have OSHA health and safety training for work at a
hazardous waste site. An appropriate HASP would be followed to minimize risks to
workers during remedial construction. The HASP would outline situations when an
upgrade from Level D protective equipment would be necessary. This may be
possible because a portion of the interceptor trench would be constructed in areas
known to contain waste along the northwestern comer of the Weapons Compound.
Personal protective equipment would minimize the possibility of exposure to
contamination. Engineering controls would be employed and particulate monitoring
would occur during all remedial activities at the site.
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SECTION 3

3.4.6 Implementability

The implementability issues described for groundwater treatment and discharge for
Alternative 1,3-C pertain to this alternative and are discussed in Subsection 3.3.6.

Because this alternative does not include a cap, Sites 1 & 3 would be considered an
"insecure" landfill and would need to be considered for proper closure under Maine
Solid Waste regulations.
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contaminant concentrations in groundwater reach target levels. Once this had been
verified by results of the monitoring program, the treatment would be considered
complete.

Construction of interceptor trenches can be very difficult due to the need for
excavation shoring. However, both Geo-Con and Industrial Builders have developed
innovative techniques for trench installation (as discussed previously in this section).
Construction techniques used for these technologies are not expected to encounter
major difficulties in the implementation of this alternative at this site. Underground
utilities may require rerouting before excavation of the interceptor trench. For
Industrial Builders' trenching equipment, which excavates, lays pipe, and backfills in
a single pass, removal of large boulders may be necessary prior to trench excavation.
Geo-Con's biopolymer slurry method of excavation support may present problems
because the biopolymer slurry is very sensitive to temperature and environmental
conditions and would require monitoring of pH and viscosity to ensure its
effectiveness. Also, flushing the trench with HzOz could produce an iron precipitate
which could decrease the permeability of the backfill material. Well installation is
a common technique, and would be easily implemented if an extraction well system
were employed in place of an interceptor trench.

Environmental monitoring would provide the necessary data to assess the
performance of the interceptor trench and the treatment processes over an extended
period. A more detailed evaluation of the implementability of environmental
monitoring is presented in Subsection 3.2.6. The following monitoring parameters
would provide adequate information to characterize the performance of the
interceptor trench and treatment system: groundwater' elevations; contaminant
concentrations in groundwater, surface water, leachate seeps, treated effluent, and
sediment; and the existence and location of leachate seeps. Effluent monitoring
would also be required and include compliance monitoring for the applicable



3.4.7 Cost

SECTION 3

Contractors to perform the construction services required under this alternative are
available and several would be contacted for competitive bidding on the request for
proposal. Contractors would have to demonstrate qualifications for work at
hazardous waste sites prior to competitive bidding.

The cost estimate for Alternative 1,3-D is su=arized in Tables 3-8, 3-9, and 3-10.
Supporting information is in Appendix A An estimate of the cost of all of the
various water treatment options is included in these tables. For preliminary design
and cost estimating purposes, it was assumed the water would be treated to drinking
water standards and the effluent could be discharged upgradient through reinjection.
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The capital cost of this alternative includes the cost of clearing, grading, and
surveying the site, constructing the downgradient interceptor trench, pumping and
piping the water to the treatment plant and installing warning signs, in addition to
water treatment and discharge. The water treatment component includes costs for
bench-scale treatability testing, treatment equipment, building construction, and
utilities hookup for the building. The discharge component includes pumps, piping
and installing reinjection wells. The total capital cost for this alternative is estimated
to be $2,289,000, $2,670,000, and $2,710,000, for air stripping, UV/HP2> and UV/03>
respectively. Other indirect costs associated with implementing these alternatives

discharge permit. Additional remedial actions would be necessary if the system did
not eliminate leachate seeps discharging to Mere Brook or properly treat
groundwater to effluent standards (treatability studies should minimize this
possibility). Should containment or source removal be necessary, the existing
interceptor trench would not inhibit future remedial actions.

Coordination among officials at NAS Brunswick and parties responsible for
construction activities, treatment plant operation, and environmental monitoring
would be required to ensure that access clearance is obtained for both long- and
short-term activities associated with this alternative. For security reasons, no
construction activities would take place within the Weapons Compound. Long-term
activities such as treatment plant operation could be carried out by NAS Brunswick
personnel and would not require extensive coordination for site access. The
permitting process for discharge of treated water may be extensive.
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TABLE 3-8

ALTERNATIVE 1,3-D:

PASSIVE GROUNDWATER COLLECTION/AIR STRIPPING
COST SUMMARY

FOCUSED PEASmn.ITY STUDY
NAS BRUNSWICK

····7
ICAPITALCOSTS I
Downgradicnt Trench (2)

"""'oy
Site Preparation
Trench Installation"
Dispoaal of Excanted Material"
Replacement of Road
Site Manager

Groundwater Collection
Pump.
Piping

Water Treabnent
Treatability Tests"

BWldiDg
Utilities

Pretreatment"
Air Stripping"

Diacharge
Pump.
Piping

Reinjection
Institutional Controls

Warning Signs

Total Capital Costs:

Health and Safety

(@25% of Con8truction and Treatment Costs)(3)

Legal, Administrative, and Permitting
(@ S%of Capital Cost)

Engineering (@ 10% of Capital COlt)

Service. During ConWuction
(@ 5% of Capital Colt)

Total Indirect Costs:

19126.1&3
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$8,000

$10,000

$575,000

$153,000

$5,000

$3,000

$6,000

$40,000

$52,000

$165,000

$51,000

$394,000

$44,000

$4,000

$16,000

$161,000

$2,000

$2,289,000

$455,000

$114,000

$229,000

$U4,OOO

$912,000

$2,289,000

$912,000
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TABLE 3-8

ALTERNATIVE 1.3-D:
PASSIVE GROUNDWATER COLLECIlON/AIR STRIPPINO

COST SUMMARY

I

--I
I
I
I
I
I
I

•

FOCUSED FEASmn.ITY STUDY
NAS BRUNSWICK

..

!ANNUAL OPERATING COSTS .

Labo,

Pretreatment Chemical.
Electricity
Sludge Disposal

Maintenance
Environmental Monitoring

Pint 2 Yeara (4 Episodes Pcr Year)
Remaining 28 Years (I Episode Pcr Year)

Effluent Monitoring
Air Monitoring

Total Operating Com:

Five-Year Review (6 Reviews Planned)

SUBTOTAL

Contingency (@20%)

TOTAL COST

. .

$117,000 $1,103,000

$84,000 $792,000

$31,000 $292,000

$247,000 $2.328.000

$39,000 $368,000

$212,000 $380,000

$53,000 $408,000

$7,000 $66,000

$12,000 $113,000

$5,850,000

$63,000 $157,000

$9,208,000

$1,842,000

$11,050,000

I
I
I
I
I
I
I
aft
I

NOTES.
(1) Discount rate of 10 %is used over 30 years for annual costs.
(2) Trench installation cost quoted by Industrial Builders, Inc., based on a depth of 25 feet.
(3) Activities requiring Health and Safety training or equipment arc marked with an asterisk.
(4) CoIU are rounded to the nearest $I,COO.

19126.1&3

3-81



TABLE 3-9
ALTERNATIVE 1.3-D:

PASSIVE GROUNDWATER COllECTlONIUV1H202

COST SUMMARY

FOCUSED PEASmn.rrr STUDY
NAS BRUNSWICK

Downgradicnt Trench (2)

Swvey

Site Preparation

Trench lnItallation-

Dispou.l of Excavated Material

Rcplacement of Road

Site Managcr

Groundwater Collection

Pump.

Piping
Water Treatmcnt

Treatability Tcsts*

Building

Utilitics

Pretreatmcnt

UV1H202*

DilCbargc

Pump.

Piping
Rcinjection

lnItitutiooal Controls

WamiIlg Signs

Total Capital Costs:

IlNDlRECTCOSTSI

Health and Safety

(@ 25~ of Construction and Treatment CoIts)(3)

Legal. Administrativc, and Permitting

(@ S' of Capital eoot)
Fngioccring (@ 10~ of Capital Cost)

Services During Construction
(@ SS of Capital eoot)

Total IDdircct Co....:

19126.1&.3
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NOTES:
(1) Discount rate of 10% i. used over 30 yean for annual costs.

(2) Treacb inltal1ation cost quoted by IDdwtrial Builders. Inc., based on. depth of 25 feet.
(3) Activities requiring Health and Safety training or equipmeDt are marked with an alteriak.

(4) Coils are founded to the Dearest $1,000.

I

--I
I
I
I
I
I
I

•
I
I
I
I
I
I
I
it
I

TABLE 3-9

ALTERNATIVE 1.3-D:
PASSIVE GROUNDWATER COLLECI10NIUV1H202

COST SUMMARY

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

IANNUAL OPERATINO COSTS' . I

Labor
Pretreatment Chemic.I1
Peroxide

Electricity
SlQdgc Diapoaal
MaintcDaDcc
EoviroomcntAl Monitoring

Fint 2 Yean (4 Episode. Pcr Year)
R.emaining 28 Yean (1 Episode Pcr Year)

Eifluent Monitoring

Total Annual Operating Cosll:

Five-Year Review (6 Reviews Planned)

SUBTOTAL

ContiDgcncy (@2O%)

TOTAL COST

19126.1&3
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$117,000 $1,103,000

$34,000 $792,000

$6,000 $57,000

$97,000 $914,000

$247.000 $2,328,000

$58.000 $547.000

$212,000 $380,000

$53,000 $408,000

$7,000 $66,000

$6,595,000

$63,000 $157,000

$10,491.000

$2,098,000

$12,589,000



$2,710,000 $2,710,000

TABLE 3-10
ALTERNATIVE 1,3-0:

PASSIVE GROUNDW~TERCOLLECTlONfUV/03

COST SUMMARY

FOCUSED FEASmn.ITY STUDY

NAS BRUNSWICK

.

ICAPITAL COSTS I

Downgradicnt Trench (2)

SWVey

Site Preparation
Trench Insta1Lation·
Dispolll of ExcavaLed Material·
Replacement of Road
Site Manager

Groundwater Collection
Pwnp,
Piping

Water Treatment
Treatability Tests·
Building
Utilities
Pretreatment
UV/03·

Discharge
Pwnp.
Piping
Reinjectioo

Institutional Controls

Warning Signa

Total Capital Coati:

Health and Safety

(@ 25 S of Construction and Treatment Costs)(3)
Legal. Administrative. and Permitting

(@ 51i of Capital Cost)

EDginccriDg (@ 10 %of Capital Cost)

Service. During Construction
(@ 5S of Capital Coil)

Total Indirect CoBta:

19126.1&3
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$8,000

$10,000

$575,000

$753,000

$5,000

$3,000

$6,000

$40,000

$52,000

$200,000

$51,000

$394,000

5430,000

54,000

$16,000

$161,000

$2,000

$551,000

$136,000

$271,000

$136,000

$1,094,000 $1,094,000
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NOTES:

(1) Discount rate: of 101 it used over 30 yean for annual com.
(2) Treocb inatallalion colt quoted by Industrial Buildera, Inc.

(3) Aetivitici requiring Health and Safety training or equipment are marked with aD altcrilk.
(4) Colli arc rounded to the Deatest $1,000.

$117,000 $1,103.000

$84,000 $792,000

$125,000 $1,178,000

$247,000 $2,328,000

$60,000 $566,000

$212,000 $380,000

$53,000 $408,000

$7,000 $66,000

$6,821,000

$63,000 $157.000

$10,782,000

$2,156,000

$12.938,000

TABLE 3-10

ALTERNATIVE 1,3-D,

PASSNE GROUNDWATER COUECTIONfUV/03

COST SUMMARY

TOTAL COST

POCUSED PEASmn.ITY STUDY

NAS BRUNSWICK

Total Operating Coati:

Pi\lc-Ycar Review (6 Review. Planned)

Labor
Pretreatment Chemic.1I

Electricity

Sludge Dilpoaal

Maintenance

Environmental Monitoring

Pint 2 Yean (4 Episode. Pcr Year)
Remaining 28 Yeart (1 Episode Pcr Year)

Effluent Monitoring

SUBTOTAL

IANNUAL OPERATING COSTSI
I

I

I
I

I

I
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SECTION 3

have been estimated at $912,000, $1,069,000, and $1,094,000 for the three treatment
options.

Operating costs for this alternative include labor, pretreatment chemicals and
disposal of metal sludge, electricity (for operating the pumps and lighting in the
building), equipment maintenance (assumed to be 5 percent of the capital costs per
year), environmental monitoring costs as described in Subsection 3.2.7 for
Alternative 1,3-B, effluent monitoring, and air monitoring for the air stripping option.
The total present-worth operating cost is approximately $5,850,000, $6,595,000, and
$6,821,000 for the three treatment options. Monitoring and operation of the
treatment plant are assumed to continue for 30 years for cost estimating purposes;
however, treatment could continue for a longer period. Although the time to achieve
remedial action objectives cannot be accurately estimated at this time, the long-term
monitoring and five-year site reviews will determine when treatment can be

.terminated. The cost of the site review is estimated to be $63,000 every five years.

A contingency of 20 percent of the present-worth cost of the alternative is added to
account for unforeseen circumstances that may increase the estimated cost.

The total present-worth cost of the Passive Groundwater Collection and Treatment
Alternative is $11,050,000, $12,589,000, and $12,938,000 for air stripping, UV/~O,
and UV/03' respectively. These costs are estimates and are believed to be within
the +50 percent to -30 percent range for FS cost estimates (USEPA, 1988). These
costs are sensitive to the length of time it will take to meet the response objectives.
Also, because the cost estimate was based on a quote from only one interceptor
trench contractor (Le., Industrial Builders), the actual cost of trench construction may
be different If extraction wells are used to collect the water, the present worth cost
of this alterative would be $9,871,000.

If it is determined that vapor phase treatment is needed for air emissions, air
stripping may be infeasible, because it would add $7.3 million per year in carbon
costs alone (based on an estimate of 8,000 lb/day carbon usage and $2.50/lb to
regenerate the carbon) and may not achieve the Maine State guidelines for vinyl
chloride and methylene chloride. Additional costs for meeting stricter effluent
discharge requirements may be incurred depending on the discharge method chosen.
The frequency of sampling and type of analysis would be dictated by effluent
discharge requirements.

E.C. Jordan Co.
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3-86

I

-I
I
I
I
I
I
I

•
I
I
I
I
I
I
I..
I



SECTION 3

3.5 ALTERNATIVE 1,3-E: CAP/GROUNDWATER EXTRACTION/TREATMENT

Alternative 1,3-E combines containment with active groundwater collection and
treatment. These components are outlined below:

Each component of this alternative, except the groundwater extraction system, has
been described in preceding subsections. These discussions will be referenced in the
following paragraphs where applicable.

6836-02
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cap
groundwater extraction wells
water treatment
discharge of treated water
institutional controls and deed restrictions
environmental monitoring

•

•
•

•

•
•

WOO19126.MBO

This alternative includes a multilayer cap to reduce infiltration and prevent exposure
to the landfill contents. It meets remedial action objectives by pumping and treating
contaminated groundwater before it reaches human or aquatic receptors. In
addition, the alternative includes deed restrictions and an environmental monitoring
program because the wastes are not being removed from the site.

Cap. The cover system evaluated in Subsection 3.3 for Alternative 1,3-C is also part
of Alternative 1,3-E. The cap would consist of a clay layer, synthetic liner, drainage
layer, and vegetative cover, as reco=ended in RCRA guidance (see Figure 3-3).
A soil cover system may also be appropriate for this alternative. Urllike
Alternative l,3-C, where the objective was to isolate the waste material, this
alternative relies on natural flushing and degradative processes to reduce
contaminant concentrations in the waste. Therefore, a low-permeability cap is not
considered necessary and a soil cover system may be as effective. However, a soil
cover may not comply with RCRA requirements. The cover system described in

The choice of the water treatment technology to be designed and implemented
should not be based only on cost considerations, but on the technology's performance
as indicated by treatability test results. The cost of the treatability tests given in
Tables 3-8, 3-9, and 3-10 includes bench-scale testing of pretreatment methods, air
stripping, UV/Hpz, and UV/03'
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SECfION 3

Alternative 1,3-C and recommended in RCRA guidance was assumed in this
Alternative for cost estimating purposes. The cap would cover the area shown in
Figure 3-2.

Groundwater Extraction Wells. The downgradient extraction system was designed
based on computer modeling of the hydrogeologic system with the cap in place. The
proposed extraction system is a network of eight wells placed approximately 150 feet
apart as shown in Figure 3-18. The extraction wells are located to capture
groundwater flowing downgradient of Sites 1 and 3 before it discharges to Mere
Brook. The number and location of wells is provided for cost-estimating purposes
only. The final number and location of wells and piezometers would be determined
during remedial design.

As described for Alternative 1,3-C, the borings would be drilled to the underlying
clay surface, estimated at a depth of approximately 40 feet bgs. The average depth
clay in this portion of the landfill is estimated at approximately 40 feet bgs. Eight
6-inch diameter wells with 3D-foot screens would be installed in the borings. It is
estimated that the entire aquifer-saturated thickness would be intercepted by the
screens. The boreholes would be backfilled and sealed with bentonite. Protective
casings would be installed and cemented in place. Each well would contain a
submersible pump capable of extracting groundwater at a rate of up to 30 gpm. The
protective casings would not penetrate the hydraulic barrier layer. However, the well
risers would and the geomembrane would be sealed to the risers using a
geomembrane pipe boot. This well design has been assumed for cost estimating
purposes.

The pumping scheme evaluated in the model involved increased pumping rates from
the western wells to the eastern wells, because natural groundwater gradients and
flow rates are higher to the southeast. The three westernmost wells would pump
water at a rate of approximately 4 gpm; the three center wells at 9 gpm; and the two
easternmost wells at 10 gpm and 29 gpm, respectively. Final pumping rates at each
well would be based on a pumping test conducted at each well after installation. The
combined groundwater extraction rate for this system, which is similar to the
interceptor trench extraction rate, would be approximately 78 gpm. This pumping
scenario would provide sufficient groundwater drawdowns in each extraction well to
capture groundwater migrating from the site.

E.C. Jordan Co.
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SECTION 3

Up to twelve piezometers would be installed in conjunction with the extraction well
program to evaluate the hydraulic performance of the extraction well system.
Piewmeters would provide water level information during the pumping of extraction
wells which is needed to estimate aquifer transmissivity, storage coefficients, and
substainable yields. The piezometers would be located both in the direction of and
perpendicular to groundwater flow.

Pumping tests would be monitored by an In-situ Hermit 2000 multiple
transducer/data logger. To evaluate drawdown in the sandpack surrounding
extraction wells, a I-inch diameter PVC piezometer would be installed in the filter
pack of each well. The piezometers would be attached to the riser using a stainless
steel clamp, and would be vertically positioned within the borehole to provide water
level information in the filter pack during pumping tests. Two types of aquifer
testing would be performed in the site: (1) step-drawdown tests; and (2) constant
discharge tests. Step-drawdown tests would provide data on well efficiency,
contaminant capture, localized aquifer properties, and short-term well yields.
Constant-discharge tests would be used to evaluate drawdown effects, recharge
boundaries, and large-scale aquifer properties that would influence long-term
contaminant-capture efficiency and operation of the groundwater extraction system.

The description of this component differs from that given in the Phase I FS. Instead
of lowering the water table below the waste, the objective of this pumping scheme
is to draw water through the waste and thereby flush contaminants from the source
in a more timely and cost-effective marmer. By flushing groundwater through the
landfill wastes, the source of VOCs in groundwater will, over time, be remediated
and eventually the pumps could be shut off. However, the time required to achieve
remedial action objectives is not expected to be appreciably reduced by active
removal of groundwater as compared to the passive interceptor trench system
described in Subsection 3.4 (e.g., 18 to 73 years; see Appendix D).

Water Treatment. Water pumped from the extraction wells would be piped to the
water treatment system described and evaluated in Subsection 3.3 for
Alternative 1,3-e. Treatment would include pretreatment to remove metals followed
by organics treatment by air stripping or UV/oxidation with either HzOz or 03'

Discharge of Treated Water. Treated effluent could be discharged by any of the four
methods described for Alternative 1,3-e. For preliminary design and cost-estimating
purposes, water is assumed to be discharged to groundwater upgradient of the

E.C. Jordan Co.
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3.5.1 Overall Protection of Human Health and the Environment

SECTION 3

Five-year reviews would be conducted to evaluate the performance of the collection
and treatment systems and recommend further action, if necessary.

landfills by reinjection. The effects of groundwater recharge on the extraction well
system will be evaluated as part of the design phase modeling effort, if this
alternative is selected.

6836-02
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Because this alternative would not remove or treat waste material in the landfill, it
would rely on natural· flushing, degradation, or dispersion to reduce contaminant
concentrations in groundwater. Therefore, continual treatment of groundwater would
be required to ensure that remedial action objectives are met. It is estimated to take
between 18 and 73 years to achieve Target Clean-up Levels.

Environmental Monitoring. The environmental monitoring program for
Alternative 1,3-E would be similar to that described for Alternative 1,3-D. The
program would be used to determine the effectiveness of the extraction wells at
capturing contaminated water and the cap's ability to reduce water infiltration into
the waste. Site inspections would determine if leachate seeps are still entering the
stream and would visually check the condition of the cover system.

Institutional Controls and Deed Restrictions. As described in Subsection 3.2 for
Alternative 1,3-B, signs would be installed and deed restrictions implemented to
supplement existing institutional controls to prevent future use of the site, and
thereby reduce the potential for exposure to site contaminants. The mechanism for
implementing these institutional controls will be addressed in the ROD for remedial
actions at Sites 1 and 3.

WOOl9126.MBO

This alternative would provide an increased level of protection to human and
ecological receptors over baseline conditions. The groundwater extraction and
treatment system would effectively capture and treat contaminated groundwater
before it discharges to Mere Brook. The clay cap would reduce the amount of
infiltration passing through the waste. This reduction would decrease the amount of
contaminated groundwater generated and treated. The concentration of
contaminants in the leachate seeps and the volume of the seeps would also decrease
over time as a result of the groundwater extraction system.
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SECTION 3

3.5.2 Compliance with ARARs

The sludge generated during pretreatment of the groundwater would be tested before
disposal. If the sludge was determined to be hazardous it would be treated to ensure
that contaminant levels would not exceed allowable leachate concentrations in an

To ensure protection of human health, the Navy will conduct a risk assessment of the
five year review. If the risks do not fall within the target risk range or specified in
the CNP (i.e., 10-4 to 10'~\ the Navy will consider the need for additional remedial
actions.
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Action-specific ARARs include federal and state regulations pertaining to hazardous
waste operations (RCRA 40 CPR 264; MEDEP Chapters 800-802, 850, 851, 853-857).
These regulations would be used as standards during remedial design to ensure
compliance.

Other chemical-specific ARARs include state and federal air regulations including
the total suspended particulate standards identified under the CAA (40 CPR 129),
and the Maine regulations concerning the Protection and Improvement of Air (38
M.R.SA Chapter 4). These regulations would be attained during construction
activities by controlling fugitive dust emissions. In addition, if air stripping is
considered for groundwater treatment, the state's guidance on the Protection and
Improvement of Air and Ambient Air Quality Standards would be relevant and
appropriate.

Chemical-specific ARARs for groundwater would be achieved under this alternative.
Collection and treatment of contaminated groundwater would continue until the
MeL, MCLGs, or lBCs are achieved. Water would be treated to meet federal and
state requirements for discharge of treated water. This alternative would decrease
the amount of contaminated groundwater discharging to Mere Brook. However, due
to contribution of upgradient non-point sources of iron and zinc, the chemical-specific
ARARs for these metals may not be attained (see Section 2.1).

The landfill cover system would be designed to meet RCRA guidance (USEPA,
1989). The cap would minimize migration of contaminants, promote drainage,
minimize erosion of the cover, and accommodate settling. The cover system would
be monitored and repaired as necessary.
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SECTION 3

extract sample using the TCLP. After treatment, the sludge would be disposed of
in a RCRA-compliant facility.

Action-specific ARARs also include federal and state regulations pertammg to
discharge requirements. The requirements for discharge of treated water for this
alternative are the same as those discussed in Subsection 3.3.2.

If construction of the cap or groundwater treatment plant requires excavation and
movement of soil within 100 feet of Mere Brook, the MEDEP Natural Resource
Protection Act (Chapter 305) would apply. This location-specific ARAR sets forth
standards for activities conducted adjacent to a stream to ensure that disturbed soil
is stabilized in order to prevent erosion of the stream bank and siltation of the water.
If remedial construction activities cannot be conducted in accordance with these
standards, a permit will be obtained.

All OSHA requirements regulating worker safety and employee records must be
followed during site work. OSHA regulations include health and safety standards for
federal service contracts, recordkeeping and reporting, and requirements such as
safety equipment and procedures to be followed during site remediation. Because
hazardous contaminants would remain on-site following implementation of this
remedial alternative, a site review would be performed every five years pursuant to
SARA and outlined in the Agreement. All site activities, including monitoring,
would be carried out pursuant to OSHA standards (29 CFR 1904, 1910, and 1926).

3.5.3 Long-term Effectiveness and Permanence

The cap would reduce infiltration through the contaminated material and into
groundwater and improve surface runoff. However, a significant amount of
groundwater would still flow through waste buried at Sites 1 and 3. Contaminated
water would be collected by the extraction wells, pretreated to remove iron and
manganese, and treated to remove VOCS. Concentrations of contaminants in surface
water and soil and sediments near leachate seeps would decrease over time due to
natural attenuation because contaminants would no longer discharge to the stream.
Based on analytical models presented in Appendix D, it is estimated that natural
flushing through the landfill wastes may achieve acceptable source concentrations in
approximately 18 to 73 years. It should be noted that these flushing estimates are
based on several assumed variables, particularly foe' and that actual flushing time
requirements may be considerably longer. Contamination in the seeps and the

E.C. Jordan Co.
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SECTION 3

volume of the seeps would both decrease due to the physical collection of
contaminated water and the decreased hydraulic gradients near the seeps.

Treatability testing would determine the most appropriate process option for organics
removal or destruction given the conditions at Sites 1 and 3. The chosen process
option would effectively remove or destroy all contaminants to levels considered

Discharge of treated water upgradient by infiltration is not expected to enhance the
flushing process. Because of the local groundwater mounding observed in the landfill
area, some of the water discharged upgradient may flow radially from the recharge
area and not flush through the source. In addition, recharging the water upgradient
may increase the velocity of water flowing through the waste, and decrease the
amount of time the water is in contact with the waste. Contaminants may not have
sufficient opportunity to partition to the liquid phase. Any other discharge
alternative would not have an effect on the long-term effectiveness and permanence
of the alternative.
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Due to uncertainties associated with the volume and exact nature of the source
material, the time for flushing can only be estimated. This alternative would require
between 18 and 73 years, similar to the time required for Alternative 1,3-0. Because
recharge from this area is relatively small compared to the amount of groundwater
flowing beneath the capped area, the overall volume of water to be collected and
treated would not be greatly reduced by the cap and is similar to that estimated for
Alternative 1,3-0. Treatment would have to continue until contaminant
concentrations in groundwater reached target levels. Once this had been verified by
results of the monitoring program, pumping could be discontinued.

This alternative would meet the remedial action objectives because extraction wells
would be designed to capture all contaminated groundwater and leachate before the
water discharges to Mere Brook. Environmental monitoring and five-year reviews
would assess the effectiveness of the extraction wells in capturing contaminated water
and the removal of contaminants of concern by the treatment system. The pumping
scheme described above is expected to optimize removal of contaminated water
migrating from the site. Pump tests would be conducted to gather information on
aquifer characteristics to refine the pumping plan. Figure 3-19 shows the expected
zone of capture of the proposed extraction wells relative to the plume (as defined by
RI data) based on computer modeling. Note that interpretive concentration contours
shown on this figure are for current conditions (i.e., before pumping begins).
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3.5.5 Short-term Effectiveness

SECfION 3

3.5.4 Reduction of Toxicity, Mobility, or Volume

The short-term effectiveness of the cap, treatment, and environmental monitoring
components of the alternative were discussed in Subsections 3.3.5, 3.4.5, and 3.2.5,
respectively.
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protective of human health and the environment. Air stripping is a well-developed
and reliable technology for removing VOCS from water. However, off-gas treatment,
such as VPC, may not be effective at reducing vinyl chloride and methylene chloride
emissions to levels below the Maine ambient air guidelines. UV/oxidation has been
demonstrated to destroy VOCS. Both treatment technologies require pretreatment
which would produce a sludge requiring disposal. The expected nature and volume
of the sludge would be determined at the time of treatability testing for disposal
purposes. Sampling of the chosen treatment system's influent and emuent streams
would be performed to ensure adequate system performance.

By extracting and treating groundwater before discharging to Mere Brook,
contaminant toxicity and mobility would be reduced. Similar to Alternative 1,3-D,
the extraction wells would also draw in uncontaminated water, decreasing the
concentration but increasing the volume of contaminated water to be treated.

Metals pretreatment would produce a concentrated sludge as described for
Alternative l,3-D. Precipitated metal oxides or hydroxides would be less mobile than
the dissolved phase. Toxicity of the metal sludge would be evaluated using the
TCLP, and it would be properly disposed of.

There is no proposed treatment of source material as part of this alternative.
Natural flushing of the waste will increase the volume and mobility of source
contaminants, however, the toxicity of the source material would be reduced.

WOO19126.MSO

It is expected that the treatment processes would be able to reduce the toxicity,
mobility, and volume of contaminants in groundwater to meet target levels or
discharge standards. As described, air stripping would transfer contaminants from
the liquid to the vapor phase. Many of these contaminants would be absorbed into
carbon as part of off-gas treatment. However, vinyl chloride and methylene chloride
are not effectively adsorbed by VPC and could be released to the air.
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3.5.6 Implementability

The implementability of the cap, treatment, discharge, and environmental monitoring
components of this alternative has been discussed for other alternatives. Therefore,
a discussion of the implementability of each of these components will not be
repeated. The cap is discussed in Subsection 3.3.6. The implementability of the
treatment systems and discharge options is presented in Subsection 3.4.6.
Subsections 3.2.6, 3.3.6, and 3.4.6 contain discussions on the implementability of
environmental monitoring.

Significant impacts to the environment are not expected. Some trees would require
removal for the construction of the cap. The treatment system would be designed
to mitigate chemical and physical impacts to aquatic life if the water is to be
discharged to the storm sewer system or directly to Mere Brook. Measures will be
taken to reduce the impacts of potential increased flow in Mere Brook or on the
habitat of resident aquatic species. Upgradient infiltration or discharge to the POTW
are not expected to have adverse effects on public health or the environment.
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The estimated time for construction of this alternative is six months. This includes
mobilization, construction of the groundwater treatment system, cap, extraction well
installation, pump tests, treatment building construction, and demobilization.
However, because of uncertainties associated with the volume and exact nature of
the source material, the time for flushing to be achieved is estimated to range from
18 to 73 years. Treatment would have to continue until contaminant concentrations
in the groundwater reach target levels. Once this is verified by the results of the
monitoring program, treatment would be considered complete.

Construction of extraction wells would not be expected to expose the public to any
site-related hazards. An appropriate HASP would have to be followed to address
risks that might be encountered during construction of extraction wells. Some of the
proposed wells would be located at points known to have waste buried beneath the
surface. Drilling through this contaminated material would increase the possibility
of worker exposure to site contamination. Therefore, proper safety practices would
have to be carried out as described in the HASP to mitigate this exposure. In
addition, the drill cuttings will be screened, and if determined to be contaminated
will be managed and disposed of properly.
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SECfION 3

3.5.7 Cost

The cost estimate for Alternative 1,3-E is summarized in Tables 3-11, 3-12, and 3-13.
Supporting information is provided in Appendix A An estimate of the cost of all of
the various water treatment and discharge options is included in these tables. For
preliminary design and cost estimating purposes, it was assumed that the water would
be treated to drinking water standards, and the effluent could be discharged through
upgradient reinjection.

The construction techniques used to install extraction wells are not expected to
impose constraints upon the implementability of this alternative. These techniques
are well developed and reliable and have been used at several Superfund site
remedial actions. Contractors to perform the construction services required under
this alternative are available and several would be contacted for competitive bidding
on the request for proposal. Contractors would have to demonstrate qualifications
for work at hazardous waste sites prior to competitive bidding if a potential for
exposure is determined to exist.
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Coordination among officials at NAS Brunswick and parties responsible for
construction and monitoring activities would be required to ensure that access
clearance is obtained. For security reasons, no construction activities or well
installation would take place within the Weapons Compound. The permitting
process for discharge of treated water could be extensive. Underground utilities
would require relocation before construction activities to ensure they would not be
damaged. Treatability testing would be required before designing a water treatment
system to determine whether treatment technologies could treat the water to meet
discharge limits.

The capital cost of this alternative includes the cost of clearing, grading, and
surveying the site, locating a clay source, constructing the cap, installing the
extraction wells and piezometers, pumping and piping the water to the treatment
plant, and installing warning signs, in addition to water treatment and discharge. The
water treatment component includes costs for bench-scale treatability testing,
treatment equipment, building construction, and utilities hookup for the building.
The discharge component includes pumps, piping, and installing reinjection wells.
The total capital cost using air stripping, UV/HP2' and UV/03 is estimated to be
$2,731,000, $3,112,000, and $3,152,000, respectively. Other indirect costs associated
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TABLE 3-11

ALTERNATIVE 1,3-E:

CAP/GROUNDWATER EXTRACTION/AIR STRIPPING
COST SUMMARY

I
I

. ..... .

ICAPITAL COSTS.

FOCUSED FEASmILITY STUDY
NAS BRUNSWICK

.....~ lSl" •.
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Cap

aay Borrow Study

Survey
Site Preparation
Materials
Construction QC Testing

Replacement of Road and Parking Lot
Site Manager

Groundwater Extraction Wells

Pumping Tests
Mobilization
Decontamination
Piezomctcn
Well Material. and Installation·

Disposal of Excavated Material-
Groundwater Collection

Pump.

Piping
Water Treatment

Treatability Tests·

Building
Utilitie.
Pretreatment*

Air Stripping*
Discharge

Pump.

Piping
Reinjection

InltitutionlJ Controll

Warning Signa

Total Capital Cost!:

Health and Safety
(@ 25 % of Construction and Treatment Costa)(2)

Legal, Administrative, and Permitting

(@ 5 %of Capital Cost)

Engineering (@ 10" of Capital Co.t)

Service. During Construction
(@ 5" of Capital eoat)

Totallndircct Com:

19126.1&3

3-99

$17,000

$8,000

$43,000

$1,105,000

$19,000

$40,000

$40,000

$93,000

$10,000

$8,000

$10,000

$42,000

$360,000

$7,000

$40,000

$52.000
$165,000

$51,000

$394,000

$44,000

$4,000

$16,000

$161,000

$2.000

$2,731,000

$223,000

$137,000

$273,000

$137,000

$770,000

$2,731,000

$770,000
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FOCUSED FEASffiILITY STUDY
NAS BRUNSWICK

I

W
I
I

$1.103.000
I

$792,(XX)

$509.000 I$2,328,000

$387,000

$380,(XX) I$408.000
$66,000

$113,000

$6,086,(XX) I
$157.000

$9,744,000 I
$1.949.000

$11,693,(XX) •
I
I
I
I
I
I
I..
I

$63.000

$212.000

$53.000

$7.000

$12.000

$117.000

$84.000

$54.000

$247.000

541.000

Contingency (@20%)

Five-Year Review (6 Review. Planned)

Total Opersting Costs:

TABLE 3-11

ALTERNATIVE 1,3-E:

CAP/GROUNDWATER EXTRACTION/AIR STRIPPlliG

COST SUMMARY

Labor

Pretreatment C1emicals

Electricity

Sludge DilpouJ

Maintenancc

Environmcntal Monitoring

First 2 Years (4 Episodes Pcr Year)

Remaining 28 Years (1 Episode Per Year)

Effluent Monitoring

Air Monitoring

NOTES:

(1) Diacount rate of 10% is wed over 30 years for annual coils.

(2) Activitie. requiring Health and Safety training or equipment are marked with an asterisk.
(3) Coats an:: rounded to the nearest $t,OOO.

SUBTOTAL

TOTAL COST

IANNUAL OPERATING COSTS .
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TABLE 3-12
ALTERNATIVE 1,3-E:

CAP/GROUNDWATER EXTRAcrION/UVIH202
COST SUMMARY

FOCUSED FEASmll.JTY STUDY

NAS BRUNSWICK

.

ICAPITAL COSTS I

Cap
Clay Borrow Study
Survey
Site Preparation

MJltcrialJ

ConItruction QC Telting

Replacement of Road and Parting Lot
Site Manager

Groundwater Extraction Wells
Pumping Tests
Mobilization

Decontamination

Piezometers
Well Matcriala and Installatioo·

Disposal of Excavated Material"
Groundwater Collection

Pump.
Piping

Water Treatment

Treatability Tests"
BUilding
UtiHtic.
Pretreatment"

UV!H202*
Discharge

Pump.
Piping

Reinjection

Inltitutional Controls
Warning Sign.

Total Capital Costs:

IlNDlRECrcosnrl

Health and Safety
(@ 25" of CoDJtroction and Treatment eoIU)(2)

Legal. Administrative, and Permitting

(@ 5" of Capital Colt)

Engineering (@ 10" of Capital Colt)

Scf\lieci During Construction
(@ S%of Capital Coat)

Total Indirect Coats:

19126.1&3

3-101

$17.000

$8.000

$43.000
$1,105,000

$19,000

$40.000

$40.000

$93.000

$10.000

$8.000

$10,000

$42.000

$360,000

$7.000

$40.000

$52.000
$230,000

$51.000

$31>4.000

$360.000

$4.000

$16.000

$161,000

$2,000

$3,112.000

$302.000

$156.000

$311.000

$156.000

$925,000

$3.112.000

$925.000



TABLE 3-12
ALTERNATIVE 1.3-E:

CAP/GROUNDWATER EXTRACTJON/UV/H202
COST SUMMARY

FOCUSED FEAsmn.lTY STUDY
NAS BRUNSWICK

Labo,
Prctrutmcnl Oaemicall

Peroxide

Electrieity

Sludge Disposal

M.intcoance
Environmental Monitoring

Fint 2 Yean (4 Episodes Pcr Year)
Remaining 28 Yuri (1 Episode Per Year)

Effluent Monitoring

Total Operating Colli:

Five-Year Re...iew (6 Reviews Planned)

SUBTOTAL

Contingency (@ 20 %)

TOTAL COST

Sl17.000 $1.103.000

S84.000 S792.000

S6.000 SS7.000

Sl20.000 Sl.131.000

S247.000 S2.32S.llOO

S61.000 5S7S.llOO

5212.000 $380.000

$53,000 $4OS.llOO

S7.000 S66.000

S6.840.000

S63.000 51S7.000

$11,034.000

52.207.000

S13,241,OOO

I

fI
I
I
I
I
I
I
I

•NOTES:
(I) Discount rate of 10% is used over 30 yean for annual coslI.
('2) Aclivitie. requiring Health and Safety training or equipment arc marked with an ••teriak.

(3) Coltlare rouDdcd to the neare.t $1,000.
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TABLE 3-13

ALTERNATIVE l,3-E:

CAP/GROUNDWATER EXTRAcrIONlUV/03

COST SUMMARY

FOCUSED FEASmILITY STUDY
NAS BRUNSWICK

.. ' .

ICAPITAl/COSTSI

Cap
Clay Borrow Study

Survey

Site Preparation

Materiab
Construction QC Telling

Replacement of Road and Parking Lot
Site Manager

Groundwater Extraction Wells
Pumping Testa
Mobilization

Decontamination

Piczometcn
Well Materials and Installation"

Disposal of Excanted Material"

Groundwater Collection
Pump.

Piping

Water Trutment

Treatability Testa"
BUilding

Utilitici
Pretreatment·

UV/03"
DilCharge

Pump.
Piping
Reinjection

Institutional Control.
Warning Signs

Total Capital COlts:

(INDIRECT COSTS 1

Health and Slfety
(@ 25 % of Construction and Treatment COStl)(2)

Legal. Administrative, and Permitting
(@ 5" of Capital Cost)

EDgineering (@ to" of Capital Cost)
Service. During Construction

(@ 5" of Capital Coil)

Total Iodircct Costl;

19126.1&3

3-103

S17,OOO
S8,OOO

$43,000
$1,105,000

$19,000

S40,000
S40,000

$93,000

$10,000

S8,OOO
$10,000

$42,000
$360,000

$7,000

S40,OOO

$52.000
S2OO,OOO

$51,000
S3~,OOO

$430,000

$4,000
$16,000

S161,000

S2,000

$3,152,000

$320,000

S158,OOO
$315,000

S158,000

S951,000

$3,152,000

S951 ,000



NOTES:
(1) Discount ote of 10% ia wed over 30 yean for annual com.
(2) Activities requiring Health and safety training or equipment are marked with an asterisk.

(3) Co.tIl are rounded to the Deltest $1,000.

TABLE 3-13

ALTERNATIVE 1,3-E:

CAP/GROUNDWATER EXTRACTIONfUV103
COST SUMMARY

FOCUSED PEASmn.ITY STUDY

NAS BRUNSWlCK

IANNUAL OPERATINO COSTS·1

Labor

PRtrcatmcnl Chemical.

Electricity

Sludge DispolAl
Maintenance
Environmental Monitoring

Fint 2 Yean (4 Episodes Pcr Year)

Remaining 28 Years (1 Episode Pcr Year)

Effluent Monitoring

Total Operating Colli:

Five-Year Review (6 Review. Planned)

SUBTOTAL

Contingency (@20%)

TOTAL COST

19126.1&3

3-104

$117.000 $1.103.000

$84.000 $792.000

$148.000 $1.395.000

$247.000 $2.328.000

$63.000 $594.000

$212.000 $380.000

$53.000 5408.000

$7.000 $66.000

$7.066.000

$63.000 $157.000

$11,326,000

$2.265.000

$13.591.000
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SECTION 3

A contingency of 20 percent of the present-worth cost of the alternative is added to
account for unforeseen circumstances that may increase the estimated cost.

with implementing these construction activities have been estimated at $770,000,
$925,000, and $951,000.

The choice of the water treatment technology to be designed and implemented
should not be based only on cost considerations, but on the technology's performance
as indicated by treatability test results. The cost of the treatability tests given in
Tables 3-11, 3-12, and 3-13 includes bench-scale testing of pretreatment methods, air
stripping, UV/HP2' and UV/03'
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The total present-worth cost of the Cap, Groundwater Extraction, and Treatment
Alternative is $11,693,000, $13,241,000, and $13,591,000 for air stripping, UV/HP2'
and UV/03' respectively. These costs are estimates and are believed to be within
the +50 percent to -30 percent range for FS cost estimates (USEPA, 1988). These
costs are sensitive to the time it will take to meet response objectives. Also, the
capital cost is sensitive to the location of the clay source relative to the base; clay
cost depends heavily on transportation costs. If VPC is needed, air stripping may not
be a cost-effective alternative because of the high carbon usage costs. Additional
costs for meeting effluent discharge requirements may be incurred depending on the
discharge method chosen. The frequency of sampling and type of analysis would be
dictated by effluent discharge requirements.

Operating costs for this alternative include labor, pretreatment chemicals and
disposal of metal sludge, electricity (for operating the pumps and lighting in the
building), equipment maintenance (assumed to be 5 percent of the capital costs per
year), environmental monitoring costs as described in Subsection 3.2.7 for
Alternative 1,3-B, effluent monitoring, and air monitoring for the air stripping option.
Total present-worth operating cost is $6,086,000, $6,840,000, and $7,066,000 for air
stripping UV/H20 2, and UV/03' respectively. Monitoring and operation of the
treatment plant are assumed to continue for 30 years for cost-estimating purposes;
however, treatment could continue for a longer time period. Although the time to
achieve remedial action objectives cannot be accurately estimated now, the long-term
monitoring and five-year site reviews will determine when treatment can be
terminated. The cost of the site review is estimated to be $63,000 every five years.
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SECfION 3

3.6 ALTERNATIVE l,3-F: CAP/PASSIVE GROUNDWATER COLLECI10NjTREATMENT

Alternative 1,3-F is a variation of Alternatives 1,3-D and 1,3-E, incorporating both
source control and groundwater treatment components, as follows:

Passive Groundwater Collection. The 2,300-foot downgradient interceptor trench
would be located as shown in Figure 3-14. Details of sump construction, trenching,
and backfilling are described in Subsection 3.4 for Alternative 1,3-D.
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Discharge of Treated Water. Treated effluent could be discharged by any of the four
methods described in Subsection 3.3 for Alternative 1,3-C. For preliminary design
and cost-estimating purposes, water is assumed to be discharged upgradient of the
landfill. .

• cap
• passive groundwater collection
• water treatment
• discharge of treated water
• institutional controls and deed restrictions
• environmental monitoring

Water Treatment. A description of the design of the treatment system (inorganics
pretreatment and organics removal) is found in Subsection 3.3 for Alternative l,3-C.
This discussion evaluates several treatment options and provides process flow and
schematic diagrams (see Figures 3-10 through 3-13).

This alternative is the same as Alternative 1,3-E in that it includes a cap to reduce
infiltration and prevent contact with wastes and provides a means for groundwater
collection and treatment. Unlike Alternative 1,3-E, it incorporates passive
groundwater collection (an interceptor trench) rather than active extraction (a system
of pumping wells). Deed restrictions would be enacted to limit future land use, and
an environmental monitoring and review program would be implemented. Because
each component of this alternative has been described in detail in preceding
subsections, they will be briefly outlined here with reference to earlier discussion.

i:.lm. A multilayer cover system would encompass the 11.6-acre area as shown in
Figure 3-2. The cap construction and testing requirements are given in
Subsection 3.3 for Alternative 1,3-C and Subsection 3.5 for Alternative 1,3-E.



3.6.1 Overall Protection of Human Health and the Environment

SECTION 3

3.6.2 Compliance with ARARs

Chemical-specific ARARs for groundwater would be achieved under this alternative.
Collection and treatment of contaminated groundwater would continue until the
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Because this alternative would not remove or treat waste in the landfill, it would rely
on natural flushing, degradation, or dispersion to reduce contaminant concentrations
in groundwater. Therefore, continual treatment of groundwater would be required
for an estimated 18 to 73 years to ensure that remedial action objectives are met.

To ensure protection of human health, the Navy will conduct a risk assessment at the
five year review. If the risks do not fall within the target risk range as specified in
the NCP (Le., 10-4 to 10-6), the Navy will consider the need for additional remedial
actions.

This alternative would provide an increased level of protection to human and
ecological receptors over baseline conditions. The cap and passive groundwater
collection and treatment system would effectively capture and treat contaminated
groundwater before it discharges to Mere Brook. The clay cap would reduce the
amount of infiltration passing through the waste, which would decrease the amount
of contaminated groundwater generated. The concentration of contaminants in the
leachate seeps and the volume of the seeps would also decrease as the contaminated
groundwater would be captured in the passive collection system.

Environmental Monitoring. The environmental monitoring program for the passive
downgradient interceptor trench and cap alternative would be very similar to that
discussed in Subsection 3.4 for Alternative 1,3-D, the passive downgradient collection
trench alternative. As in the other alternatives, five-year reviews would be required
as part of the environmental monitoring program for this alternative.

Institutional Controls and Deed Restrictions. As described in Subsection 3.2 for
Alternative 1,3-B, warning signs would be installed and deed restrictions
implemented to supplement existing institutional controls to prevent future use of the
site and thereby reduce the potential for exposure to site contaminants. The
mechanism for implementing these institutional controls will be addressed in the
ROD for remedial actions at Sites 1 and 3.
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SECTION 3

The requirements for discharge of treated water under this alternative are the same
as those discussed in Subsection 3.3.2.

The landfill cover system would be designed to meet RCRA guidelines (USEPA,
1985). The cover system would be monitored and repaired as necessary.

Action-specific ARARs include federal and state regulations pertaining to hazardous
waste operations (RCRA 40 CFR 264; MEDEP Chapters 800-802, 850, 851, 853-857).
These regulations would be used as standards during remedial design to ensure
compliance.
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MeL, MCLGs, or TBCs are achieved. Water would be treated to meet federal and
state requirements for discharge of treated water. This alternative would decrease
the amount of contaminated groundwater discharging to Mere Brook. However, due
to contribution of upgradient non-point sources of iron and zinc, the chemical-specific
ARARs for these metals may not be attained (see Section 2.1).

Other chemical-specific ARARs include state and federal air regulations including
the total suspended particulate standards identified under the CAA (40 CFR 129),
and the Maine regulations concerning the Protection and Improvement of Air (38
M.R.SA Chapter 4). These regulations would be attained during construction
activities by controlling fugitive dust emissions. In addition, if air stripping is
considered for groundwater treatment, the state's guidance on the Protection and
Improvement of Air and Ambient Air Quality Standards would be relevant and
appropriate.

Sludge generated during the pretreatment of groundwater would be tested before
disposal. IT the sludge was determined to be hazardous it would be treated to ensure
that contaminant levels would not exceed allowable leachate concentrations in an
extract sample using the TCLP. After treatment, the sludge would be disposed of
in a RCRA-compliant facility.

If construction of the cap or groundwater treatment plant requires excavation and
movement of soil within 100 feet of Mere Brook, the MEDEP Natural Resource
Protection Act (Chapter 305) would apply. The location-specific ARAR sets forth
standards for activities conducted adjacent to a stream to ensure that disturbed soil
is stabilized in order to prevent erosion of the stream bank and siltation of the water.



SECfION 3

3.6.3 Long-term Effectiveness and Permanence

The long-term effectiveness and permanence of the treatment and discharge options
have been discussed for the other water treatment alternatives.

If remedial construction activities cannot be conducted in accordance with these
standards, a permit will be obtained.
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The cap would reduce infiltration through the contaminated material and into
groundwater and improve surface runoff. However, a significant amount of
groundwater would still flow through wastes buried at Sites 1 and 3. Contaminated
water would be collected by the interceptor trench, pretreated to remove iron and
manganese, and treated to remove organics. Concentrations of contaminants in
surface water and soil and sediments near leachate seeps would decrease over time
due to natural attenuation because contaminants would no longer discharge to the
stream. Contamination in the seeps and the volume of the seeps would both
decrease due to the physical collection of contaminated water and the decreased
hydraulic gradients near the seeps.

All OSHA requirements regulating worker safety and employee records must be
followed during site work. OSHA regulations include health and safety standards for
federal service contracts, recordkeeping and reporting, and requirements such as
safety equipment and procedures to be followed during site remediation. Because
hazardous contaminants would remain on-site following implementation of this
remedial alternative, a site review would be performed every five years pursuant to
SARA and outlined in the Agreement. All site activities, including monitoring,
would be carried out pursuant to OSHA standards (29 CPR 1904, 1910, and 1926).

Due to uncertainties associated with the volume and exact nature of the source
material, the time for flushing to be achieved is estimated to range from 18 to 73
years, as discussed in Subsection 3.5.3 for Alternative 1,3-E. Treatment would have
to continue until contaminant concentrations in groundwater reached target levels.
Once this had been verified by results of the monitoring program, treatment could
be discontinued.
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3.6.5 Short·term Effectiveness

SECTION 3

3.6.4 Reduction of Toxicity, Mobility, or Volume

3.6.6 Implementability
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The reduction in toxicity, mobility, and volume of contaminants afforded by this
alternative is the same as discussed in Subsection 3.5.4· for Alternative 1,3-E.
Collecting groundwater immediately downgradient of the source would reduce
contaminant toxicity and mobility in groundwater and in Mere Brook but would
increase the volume of water to be treated. There is no proposed treatment of
source material as part of this alternative.

As discussed, the water treatment system would ultimately reduce the toxicity,
mobility, and volume of contaminants in the water, but may increase toxicity,
mobility, and volume of contaminants in the wastestreams (e.g., clarifier sludge or air
from the stripping tower).

The short-term effectiveness for each component of this alternative (Le., cap,
downgradient interceptor trench, treatment, and environmental monitoring) was
discussed for the other alternatives. These components have been combined from
Alternatives 1,3-B, 1,3-C, and 1,3-D to form Alternative 1,3·F. Therefore, a
discussion of the short-term effectiveness of these components will not be repeated.
The cap was discussed in Subsection 3.3.5 for Alternative 1,3-C. Short-term
effectiveness for the interceptor trench, treatment, and discharge was discussed in
Subsection 3.4.5 for Alternative 1,3-D. Environmental monitoring was discussed in
Subsection 3.2.5 for Alternative 1,3-B.

Each component of this alternative (i.e., cap, downgradient interceptor trench,
treatment, and environmental monitoring) has been discussed for other alternatives.
Therefore, a discussion of the implementability of each component will not be
repeated. The cap was discussed in Subsection 3.3.6. The implementability of the
interceptor trench and treatment was presented in Subsection 3.4.6.

The main issues discussed in these subsections are the need for workers trained in
health and safety practices, increased truck traffic on and near NAS Brunswick, and
the possibility of intrusive work into contaminated zones. For more detail on these
short-term effectiveness issues, refer to the subsections listed above.



3.6.7 Cost

SECTION 3

Subsections 3.2.6, 3.3.6, and 3.4.6 discuss the implementability of environmental
monitoring as it applies to alternatives from which the elements of Alternative 1,3-F
have been combined.

Operating costs for this alternative include labor, pretreatment chemicals and
disposal of metal sludge, electricity (for operating the pumps and lighting in the
building), equipment maintenance (assumed to be 5 percent of the capital costs per
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The capital cost of this alternative includes the cost of clearing, grading, and
surveying the site, locating a clay source, constructing the cap, installing the trench,
pumping and piping the water to the treatment plant, and installing warning signs,
in addition to water treatment and discharge. The water treatment component
includes costs for bench-scale treatability testing, pretreatment and equipment,
building construction, and utilities hookup for the building. The discharge
component includes pumps, piping, and installing reinjection wells. The total capital
cost using air stripping, UVIHz02, and UV103 is estimated to be $3,544,000,
$3,925,000, and $3,965,000, respectively. Other indirect costs associated with
implementing these construction activities have been estimated at $1,163,000,
$1,319,000, and $1,344,000.

The cost estimate for Alternative 1,3-F is summarized in Tables 3-14,3-15, and 3-16.
Supporting information is provided in Appendix A An estimate of the cost of all of
the various water treatment and discharge options is included in these tables. For
preliminary design and cost estimating purposes, it was assumed the water would be
treated by air stripping to drinking water standards and the effluent could be
discharged through upgradient reinjection.

To reiterate important implementability concerns, construction would not be
implemented in the northwestern comer of the Weapons Compound. Underground
utilities would require relocation prior to construction activities to ensure they would
not be damaged. Treatability testing would be required before designing a water
treatment system to ensure that the technology will be able to meet effluent
discharge limits. The approval process for discharge of treated water may limit the
options available for discharge. Coordination with the base would be required for
short-term construction activities and long-term monitoring and maintenance
requirements.

I

--I
I
I
I
I
I
I

•
I
I
I
I
I
I
I.
I



TABLE 3-14
ALTERNATIVE 1,3-F:

CAFIFASSIVE GROUNDWATER COLLECTION!AIR STRIPPING
COST SUMMARY

FOCUSED PEASmlllTY STUDY

NAS BRUNSWICK

............ ' ... ,

I

.-
I
I

Cap
Clay Borrow Study

Survey
Site Preparation
Materials

Conttruetion QC Testing
Replacement of Road and Parking Lot
Site Manager

Downgradient Trench (2)

Trench Inltallalion*

Disposal of Excavated Materia'"
Site Manager

Groundwater Collection
Pump.
Piping

Water Treatment
Treatability Tellis

Building
Utilitiea
Pretreatment"

Air Stripping"
Discharge

Pump.
Piping
Reinjection

Institutional Controls
Warning Signs

Total Capital Coltl:

Health and Safety
(@ 2S %of Construction and Treatment Co.tI)(3)

Legal, Admlniltrative, and Permitting

(@ 5" of Capital Cost)

Engin..ring (@ 10 %of Capital eoll)
Service. During Construction

(@ 5" of Capital Colt)

Total Indirect Com:

19126.1&3
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$17.000

$9,000

$43,000
$1.105,000

$19,000
$45,000
$40,000

$575.000

$753,000
$3,000

$6,000
$40,000

$52,000

$165,000

$51,000
$394,000

$44,000

$4,000

$16,000
$161,000

$2,000

$3,$44,000 $3,$44,000

$455,000

$177,000

$354,000

$117,000

$1,163,000 $1,163,000

I
I
I
I
I
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TABLE 3-14

ALTERNATIVE 1.3-F:

CAPIPASSIVE GROUNDWATER COLLECTION/AIR STRIPPING

COST SUMMARY

FOCUSED FEASmILITY STUDY

NAS BRUNSWICK

,'<I

Lobo,
PrctrcatmcDl Chc:micalJ

Electricity

Sludge Di.poaal

Maintenance
Environmental Monitoring

Fint 2 Yearl (4 Episodes Pcr Year)

Remaining 28 Yean (l Epiaode Pcr Year)

Effluent Monitoring

Air Monitoring

Total Operating Costs:

Five-Year Review (6 Reviews Planned)

SUBTOTAL

Contingency (@ 20 %)

TOTAL COST

SI17,OOO SI,103,000
S84,OOO $792,000

S31,000 S292,000
S247,000 $2,328,000

S39,000 S368,OOO

S212,OOO S38O,000
$53,000 $408,000

$7,000 S66,OOO
S12,000 S113,000

S5,85O,OOO

$63,000 $157,000

$10.714,000

$2.143,000

S12,857,OOO

I
I
I
I
I
I
I.-
I

NOTES:
(1) Diacount rate of 10 % is used over 30 yean for annual colts.

(2) Trench installation COlt quoted by Industrial Builders, Inc.

(3) Activities requiring Health and Safety training or equipment are marked with an uterilk.

(4) Coauare rounded to the nearest $1,000.
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TABLE 3-15

ALTERNATIVE 1,3-F:

CAPIPASS£VE GROUNDWATER COLLECITONIUV!H202
COST SUMM:ARY

FOCUSED FEASmn..ITY STUDY
NAS BRUNSWICK

.... . : ' ....
..

. :.. . .
1(1:

I

•I
I

ICAPITALCOSTS '·1

Cap
Clay Borrow Study
Survey
Site Preparation
Materials
Conatruction QC Telting
Replacemeot of Road and Parking Lot
Site Manager

Downgradieot Trench (2)

Trench Installatioo·
Disposal of Excavated Material·

Site Manager
Groundwater Collection

Pump.

Piping
Water Treatment

Treatability Tests·
Building
Utilitie.
Pretreatment
UV/H202·

DilCharge
Pump.

Piping
Reinjection

Institutional Controlt
Warning Sigm:

Total Capital Co.tJ:

Health and Safety
(@ 25 %of ConJtruction and Treatment Co.tJ)(3)

Legal, Administrative, and Permitting
(@ 5~ of Capital Colt)

Engineering (@ 10% of CapitAl eoot)

Service. During Construction
(@ 5% of capital Cost)

Total Indirect Costs:
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$17.000

$9.000

$43.000

$1.105.000

$19.000

$45.000

$40.000

$575.000

$753.000

$3.000

$6.000

$40.000

$52.000

$230.000

$51.000
$394,000

$360.000

$4.000

$16.000
$161,000

$2.000

$3.925.000

$534.000

$196.000

$393.000

$196,000

$1,319,000

$3.925.000

$1,319,000

I
I
I
I
I
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TABLE 3-15

ALTERNATIVE 1,3-P:

CAP/PASSIVEGROUNDWATER COLLECTIONlUVIH202

COST SUMMARY

I

Ie
I
I .

FOCUSED FEASIBILITY STUDY

NAS BRUNSWICK

.. ' . --
I
I
I
I
I

•

Labor
Pretreatment Chemicals

Peroxide

Electricity

Sludge Disposal

Maintenance
Environmental Monitoring

First 2 Year! (4 Episodes Per Year)

Remaining 28 Years (l Episode Per Year)

Effluent Monitoring

Total Operating Costs:

Fivc-Ycu Review (6 Reviews Planned)

SUBTOTAL

Contingency (@ 20 %)

TOTAL COST

$117,000 $1.103.000

$84,000 $792,000

$6,000 $57.000

$97,000 $914,000

$247,000 $2,328,000

$58,000 $547,000

$212,000 $380,000

$53,000 $408,000

$7,000 $66,000

$6,595,000

$63,000 $157,000

$11,996,000

$2,399,000

$14,395,000

I
I
I
I
I
I
I.-
I

NOTES:

(1) Discount rate of 10% is used over 30 yean for annual costs.

(2) Trench installation cost quoted by Industrial BuildeR, Inc.

(3) Activitic. requiring Health and Safety training or equipment arc: marked with an uteriSI:.

(4) Com are rounded to the ncacelt $1,000.
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TABLE 3-16
ALTERNATIVE 1,3-F:

CAPIPASSIVE GROUNDWATER COLLECIlON/UV/03

COST SUMMARY

FOCUSED FEASmn.rrr STUDY
NAB BRUNSWICK

ICAPITAL COSTS I

Cap
Clay Borrow Study

Sumy
Sile Prepal1ltioo

MatcrialJ

ConJtruction QC Tesling

Replacement of Road and Parking Lot

Site Manager
Downgradient Trench (2)

Trench Installation"
Dispoul of Excav,ted Material·

Site Manager

Groundwater Collection

Pump.
Piping

Water Treatment
Treatability Tem"
Building

Utilities

Pretreatment"

UV/03"
Diacharge

Pump.
Piping

Reinjection

InItitutiooal Contrail

Warning Signs

Total Capital Costs:

Health and Safety

(@ 2S~ of Construction and Treatment eosb)(3)

Legal. Administrative. and Permitting

(@ 5. of Capital Cost)

EogiDctring (@ IO~ of Capital Coil)
Service. During Conltroction

(@ 5" of C8pitai Cost)

Total Indirect Com:
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I

-I
I
I

517,000

59,000

I$43,000

$1,105,000

519,000

$45.000

I$40.000

5575.000

$753.000

I$3.000

$6.000

$40.000

I552.000

5200.000

551.000 •5394.000

$430.000

$4.000

I516.000

$161.000

52.000

I53.965.000 53,965.000

I
5551.000

$198.000 I5397,000

$198,000

I$1.344,000 $1,344,000

I
I

--
I



NOTES:

(l) Diacount rate of 10% is used over 30 yean for annual costs.
(2) Trench installation cost quoted by Industrial Buildcn. Inc.
(3) Activitici requiring Health and Safety training or equipment are marked with an asterisk.
(4) Colla are toUDded to the nearelt $1,000.
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TABLE 3-16

ALTERNATIVE 1,3-F:

CAP/PASSIVEGROUNDWATER COLLECTIONfUV/03
COST SUMMARY

FOCUSED FEASmn..I1Y STUDY
NAS BRUNSWICK

IANNUAL OPERATINO COSTS I

Labo,
Pretreatment Chemica1.&:
Electricity
Sludge Disposal
Maintenance
Environmental Monitoring

Fint 2 Ycan (4 Epiaode. Pcr Year)
Remaining 28 Yean (l Episode Pcr Year)

Effluent Monitoring

Total Operating CoslI:

Five-Year Review (6 Reviews Planned)

SUBTOTAL

Contingency (@2O%>

TOTAL COST

19126.1&3
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1(1)

$117,000 $1.103.000

$84.000 $792,000

$125,000 $1.178,000

$247,000 $2,328,000

$60,000 $566.000

$212,000 $380.000

$53.000 $408.000
$7,000 $66.000

$6.821.000

$63.000 $157.000

$12.287.000

$2,457,000

$14.744.000



SECfION 3

A contingency of 20 percent of the present-worth cost of the alternative is added to
account for unforeseen circumstances that may increase the estimated cost.

The choice of the water treatment technology to be designed and implemented
should not be based only on cost considerations, but on the technology's performance
as indicated by treatability test results. The cost of the treatability tests given in
Tables 3-14, 3-15, and 3-16 includes bench-scale testing of pretreatment methods, air
stripping, UV/H20 2, and UV/03'

year), environmental monitoring costs as described in Subsection 3.2.7 for
Alternative 1,3-B, effluent monitoring, and air monitoring for the air stripper option.
Total present-worth operating cost is approximately $5,850,000, $6,595,000, and
$6,821,000 for air stripping, UV/HP2' and UV/03' respectively. Monitoring and
operation of the treatment plant are assumed to continue for 30 years for cost
estimating purposes; however, treatment could to continue for a longer time period.
Although the time to achieve response objectives cannot be accurately predicted now,
the long-term monitoring and five-year site reviews will determine when treatment
can be terminated. The cost of the site review is estimated to be $63,000 every five
years.
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The total present-worth cost of the Cap, Passive Groundwater Collection, and
Treatment Alternative is $12,857,000, $14,395,000 and $14,744,000 for air stripping,
UV/HP, and UV/03' respectively. These costs are estimates and are believed to
be within the +50 percent to ·30 percent range for FS cost estimates (USEPA, 1988).
These costs are sensitive to the length of time it will take to meet the response
objectives. Also, the capital cost is sensitive to the location of the clay source
relative to the base; clay cost depends heavily on transportation costs. If VPC is
needed, the annual cost of carbon would make air stripping infeasible. Additional
costs for meeting effluent discharge requirements may be incurred depending on the
discharge method chosen. The frequency of sampling and type of analysis would be
dictated by effluent discharge requirements.

WOO19126.MSO



I

Ie
I
I
I
I
I
I
I

•
I
I
I
I
I
I
I
~
I

SECTION 4

4.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

The comparative analysis evaluates the relative performance of each alternative using
the criteria upon which the detailed analysis of alternatives was conducted. The
purpose of the comparative analysis is to identify the advantages and disadvantages
of the alternatives relative to one another to aid in the selection of a remedy for
Sites 1 and 3. The following subsections highlight differences between the
alternatives for each criterion. The criteria analysis is summarized in Table 4-1.

4.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

All the remedial alternatives, except the No Action and Minimal Action Alternatives,
would provide an increased level of protection to human and ecological receptors.
The No Action and Minimal Action Alternatives were not designed to achieve the
remedial action objectives. Alternatives 1,3-C, 1,3-D, 1,3-E, and 1,3-F include
containment, collection and/or treatment components that would effectively reduce
contaminant concentrations in groundwater and leachate sediments. Because none
of the alternatives include source removal, they all would rely on natural attenuation
and degradation processes to assist in reducing contaminant levels in the groundwater
and Mere Brook. However, because Alternative 1,3-C lowers groundwater below the
level of waste, less contaminated groundwater is generated and a smaller volume of
water requires treatment. The time required to achieve the remedial action
objectives is shortest for Alternative 1,3-C (142 to 370 days). Because Alternatives
1,3-D; 1,3-E; and 1,3-F all rely on natural flushing and degradative processes, the
time to achieve remedial response actions for these Alternatives are all estimated to
be between 18 and 73 years.

4.2 COMPLIANCE WITH ARARS

The No Action and Minimal Action Alternatives were not designed to achieve the
remedial action objectives and, therefore, would not comply with chemical-specific
ARARs. Groundwater treatment by air stripping and off-gas treatment (VPC), a
technology considered for Alternatives 1,3-C, 1,3-D, 1,3-E, and 1,3-F, may not attain
the chemical-specific ARARs for air emissions of vinyl chloride or methylene
chloride. All other VOCs are expected to be effectively removed using VPc. If

E.C. Jordan Co.

WOO19126.MSO

4-1



TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmlLITY STUDY

NAS BRUNSWICK

Overall Protection of Human Hcolth and tho Environment

f
'"

How riska ...

eliminated.
reduced, or

eonlrolled.

Short leim or

croaa-media
impact.

R.medial action objectives

would not be achieved because

no action is taken to
reduce, contain or treat

groundwater or leachate.

No short-term or cross- media

impacts arc associated with

this alternativ.. There are no

current (I.... short-term)

human exposures to

groundwater. Eeological

receptora at rlak from

exposure to leachate.

Remedial action objectives

would not be achieved. because

no action is taken to

reduce, contain or treat

groundwater or leachate.

No short-term or c:r08S- media

impacts arc associated with

this alternative. There arc no

current (i.e.• short-term)
human exposures to

groundwat.r. Eeological

receptOrs at risk. from

exposure to leachate.

C8p would decrease infdtration and
slurry wall would divert clean

groundwater around source area

reducing the amount of

contaminated water and leachate.

Groundwater would be extracted

and treated to meet dillcharg.

requirements.

No short-term impacta. Slurry

wall would be constructed in

uncontaminated areas. Ground

water treatment may Include air
Ilripping, whereby contaminanta

would be tranaferred from water

to air. OIT-gao treatment would

be required.

-- • ~- - - - - - • - - - - - - -'- -
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TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffi1LITY STUDY

NAS BRUNSWICK

(conIinucd)

0vera11 Protcclion of Human Health and the EnvIronment

f....

19126.16;3

How rlWare
dim:inatcd,
reduced, or

conIro11ed.

Short-term or
crooo-mcdla

Jmt-.

Groundwater would be collected

downgradient of source area
and treated to meet discharge
requirements. Leachate generation

would be reduced by passive
collection system.

No short-term impacts. The

collcctionJtreatment system would be
. located to minimlze impact to

environment. Construction may
occur in contaminated areas.
Groundwater treatment may include air
lIlrippIng. whereby contaminants would

be transferltld from water to air.
Off-gas treatment would be required.

Sites I and 3 would be capped

and groundwater extracted and
treated to meet discharge
requirements. Leachate would be
reduced by capturing groundwater
before migrating from source
area.

No short-term impacts. The
extraction/treatment system would be

located to mInlmize impact to

environment. Groundwater treatment

may include air stripping. whereby

contaminants would be tran.ferred

from water to air. Off-gas treatment
would be required.

Sites I and 3 would be capped

and groundwater extracted and

treated to meet disc:harge
requirements. Leachate would be
reduced by capturing groundwater.
before migrating from lOurcc

area.

No short-term impacts. The

collcctionllrClltment system would be
loested to mInlmize impact to environment.

Groundwater trcatmcnt may include air
stripping. whereby contaminants would be

transferred from wster to alr. Off-gas

treatment would be required.



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffilLlTY STUDY
NAS BRUNSWICK

Complianc:o with ARABs

f.,.
ChemIca1-.pcc1flC
ARABs

Would not comply. Would not comply. 142 to 370 day. would be required
to extract and treat one pore volume
of contaminated groundwater to

MCLs or discharge requirements.
Potential air emissions would be
treated to meet ARABs.

IAcatIon-spcclfIC

ARABs
Not applicable. Not applicable. Location of a1uny wall, cap and treatment

facility would comply with Maine'. Natural
Resource Protection Act or permit would
be obtained.

AdIoD-spoclflc
ARABs

Criteria, advlaorIeo,
andgu_

No action la lBken,
therefore not applicable.

MCL!, MCLO., and AW~.
ere ARARe. Maine MEGa are
TBC.. No sediment ARARs.

-_..---

Would comply with all ARARs.
MCL!, MCLGa, and AW~.
are ARARs. Maino MEGa are
TBC.. No sediment ARARs.

---• 1

MCL!, MCLO., and AW~.
are ARARs. Maine MEGa ere
TBC.. No sediment ARARs.

No action is taken,
therefore not applicable.

------,....-
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Compll8nce with ARAlIa

TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASIBll.1TY STUDY

NAS BRUNSWICK

(oontinued)

f
U>

Chcmk:aI-speclflC
ARAlIa

Location-speclf
ARAlIa

Adlon-spcclllc:

ARAlIa

Criteria. adviJIoric&.
and guidaaccs

1,12Ili.IU

Would achieve MCLs in 18 to

73 years. Potential air
emissions would be treated to

achieve ARARa.

Location of trench and treatment
facility would comply with Maine's Natural
Resource Protection Act or permit would
be obtained.

Would comply with all ARARs.

MCLs, MCLGs, and AWQCs

are ARARs. Maine MEOs are

TBCs. No sediment ARARs.

Would achieve MCLs in 18 to

73 years. Potential air

emissions would be treated to

achieve ARARs.

Location of cap and treatment
facility would comply with Maine's Natural
Resource Protection Act or permit would
be obtained.

Would comply with all ARARs.

MCLs, MCLGs, and AWQCs

are ARARs. Maine MEOs are

TBCs. No sediment ARARs.

Would achieve MCLs in 18 to
73 years. Potential air
emissions would be treated to

achieve ARARs.

Location of eap and treatment
facUlty would comply with Maine', Natural

Resource Protection AJ;t or permit would

be obtained.

Would comply with all ARARs.

MCLs, MCLOs. and AWQCs

are ARAlIa. Maine MEOs are

TBC,. No sediment ARARs.



Long-term ElToctlv...... and Permanence

TABLE 4--1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASIBILITY STUDY

NAS BRUNSWICK

fa-

Magnitude of

residual riBk
Long-term risk would remain
as source would continue to

Icsch contaminants to

groundwater and leachate
seeps.

Long-term risk would remain
as source would continue to

leach contaminants to
groundwater and leachate
seeps.

Test pitting and groundwater

modeling dsta indicate that ground

water would be lowered to below
level of buried waste at every
location where it was encountered.
Residual risk would be minimal.
Groundwater would be diverted

around source area and
contaminated groundwater would

be extracted and trested to

appropriate discharge
requirements. Cap would

rcdu<:c infdtretion.

- ~.- - - - - .- - II - - - - - - --- -
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Long-term Effectivenea and Pc:rDIllIICD<:C

TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmlLITY STUDY
NAS BRUNSWICK

(COIItlnuecl)

f....

19126.1.3

Magnitude of
_dual risk

Residual risks would decrease with
time. Passive collection of
contaminanted groundwater. relies on
natural degrcdative processes for

contaminant reduction in source area.

Leachate generation would decrease.

Residual risks would decrease
with time 88 flushing and

natural degrcdative processes
reduce contaminant loading
to groundwater. Groundwater
extraction would prevent

eontaminant migration.

Residual risb would decrease
with time as flushing and

natural degredative processes
reduce contaminant loading
to groundwater. Groundwater
extraction would prevent

<OlItaminant migration.



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffilL1TY STUDY

NAS BRUNSWICK

f
'"

Adequacy of

eontrola

Not applicable; no
controls taken. However.
current BCCUrity practices
limit access to the site.

Land use restrictions would
prevent the use of contaminated
groundwater and the development
of the landfill area. However.
the source area would continue
to leach contaminants to the
groundwater.

The slurry wall would effectively

clean groundwater around the
lOurcc area and the extraction

and treatment system would
reduce contaminant levels in
groundwater. Test pitting and

groundwater modeling information
indicate that groundwater will
not remain In contact with burled

waste at alllocationa where it
II located. The cap would

adequotely reduce lnfdtratiOll and

leaching In the vadoae zone. Land

usc restrictions would be required
to limit future development of

capped area and the uoe of

,undwater.

-- ~.- - - - - - II - - - - - - _tL -
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TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffilLITY STUDY

NAS BRUNSWICK
(oontln....)

f
'"

Adcquacyof

eonbolo

19126.1A3

Groundwater collection and

treatment would prevent

contaminated groundwater from

discharging to Mere Brook.
Land use restrictions would

prevent the use of contaminated

groundwater during treatment

and future development of

landfill areas.

Extraction wells would effectively

contain groundwater and limit discharge

to Mere Brook. The cap would
decrease infJ.1tration, however. the

majority of water entering the landfill

is from upgradient flow. Therefore,
the cap would provide minimal

improvement in quantity of waste and

time to treat. Land usc restrictions

would prevent the use of contaminated

groundwater and future development

in the capped area.

Passive collection system would reduce

leachate and groundwater discharge to Mere to

Mere Brook. The cap would decrease
inftltration, however, the majority of water

entering the landfill is from upgradient flow.

Therefore, the cap would provide minimal

improvement in quantity of waste and time to

treat. Land usc restrictions would prevent the

use of contamlnatcd groundwater and

future development in the capped &rea.



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmlLITY STUDY

NAS BRUNSWICK

f...
o

RdlabDity of

COII1roIa
Land use restrictions ean

reliably be enforced on b....

Land use restrictions would be
unreliable if the base were
dc<:ommissioncd.

Institutional controls and land
use restrictions are reliable 88

long as the base is in operation.

Pilot and bench ....e treatability

testa would hdp to optimize the

r.... design for groundwater

treatment. C8p and slurry

walls arc reliable technologies.

Reduction of MobDity, Toxicity, or Volume

TtellImenI proc:ea
and remedy

No treatment employed.

Source would be remediated only

by rainwater infdtratlon,

biodegradation, and

volatilization.

No treatment employed.

Source would be remediated only
by rainwater inftltration.
biodegradation, and
volatilization.

Groundwater extraction and treatment via air

stripping or UVloxidation. Off-g....p

and slurry treatment would be required for air
stripping. C8p and slurry wall

would significantly reduce volume of
contaminanted groundwater and leachate

generated . No fiuahing of waate

would occur.

- ~.- - - - - - - Ii - - - - - - _tl -
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TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffi1L1TY STUDY

NAS BRUNSWICK

(c:ootinucd)

Reliability of

control.
~
I,..,..

Pilot and bench oc:aIe IrelltabUity

tests would help optimize the

fU18l design of water treotment

system. The passive collection

system is reliable and easily
constructed, however. maintenace,
If neeClllry, would be difficult.

Reduction of Mobility. Toxicity. or Volume

Pilot and bench oc:aIe lreItabUity

tests would help to optimize the
fU18l design for groundwater

treatment.

Pilot and bench oc:aIe IrelltabUity

tests would help to optimize the

fU18l design for groundwater

treatment. The passive collection

system is reliable and easily
constructed, however, maintenance,

If neeClllry. would be difficult.

19126.1,u

Troatmad_
and remccly

Groundwater extraction and treatment

via air stripping or UVloxidation.
Off-gno lreotment would be required

for air stripping. The passive collection

system will reduce amount of leachate.
however docs not reduce the amount of
contaminated groundwater generated.

Natural ftuahing of buried waates

Groundwater extraction and treatment

via air stripping or UVloxidation.
Off-gas treatment would be required

for air stripping. The passive

collection system will reduce amount
of leachate. however docs not reduce
the amount of contaminated
groundwater generated. Natural

Passive groundwater collection!
treatment via air stripping or
UVloxidatlon. Off-gao treatment would be

required for air llrIpping. Groundwater

collection system will reduce amount of
leachate generated. Natural ftuahing of

buried wastes would occur.



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES 1 AND 3

FOCUSED FEASmILITY STUDY

NAS BRUNSWICK

~
r.-.

IV

AmOUDl of hazardous
IIUlIeriaI destroyecI
or treallld

None. Natural degradation
processes would cause dc:crease
in. contaminant concentrations.
No source material would be
treated.

None. Natural degradation
processes would cause decrease
in contaminant concentrations.

No source material would be
treated.

16 million gallons of

contaminated groundwater would
be treated. over approximately

142 days at a flow rate of 78 gpm.

No source material would be

treatd.

Reduction In

mobility. toUcIty.
or volume through
_cot

None. Applies to treatment
alternatives.

None. Applies to treatment

alternatives.
Would schleve signifleant and

permanent reduction in toxicity,
mobility. and volume of VOCs
and inorganic compounds in
groundwater.

Irreversibility

ofbcetmeol

Not applicable. Applies to

treatment alternativCB.
Not applicable. Applies to
treatment alternatives.

Groundwater treatment
technologies are irreVersible.
No source treatment.

--'-------Ii------AI.,.,rlr_-
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TABLE 4--1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES 1 AND 3

FOCUSED FEASmn..ITY STUDY

NAS BRUNSWICK

(continuccl)

f....
'"

Amount ofhazaJdous

..-ut-."....
or_

Reduclion III

moblIity. tox1clly.
or volume tbrough

m-mbl1lty
of_

191215.1&3

Aminimum of 740 million gallOl\8

of water would be treated at a
flow rate of 78 gpm for 8 minimum
of 18 years. Contamination in the
source would be reduced.

Will achieve significant and permanent
reduction in toxicity. and mobility of
contaminated groundwater. Will not
significantly change volume of
contaminated groundwater over
Minimal A<:tIon. Contaminants in
groundwater captured and destroyed in

treatmenl process.

Groundwater treatment
technologies are irreversible.
No !JOUl"' treatment.

Aminimum of 740 million gallODS

of water would be treated at a
flow ratc of 78 gpm for 8 minimum
of 18 years. Contamination in the
source would be reduced.

Will achieve significant and permanent
reduction in toxicity. and mobility of
contaminated groundwater. Will not
significantly change volume of
contaminated groundwater over
Minimal A<:tIon. Contaminants in
groundwater captured nod destroyed in
treatment process.

Groundwater treatment
technologies are irreversible.
No aource treatment.

Aminimum of 740 million gallons

of water would be treated at a

flow rate of 78 gpm for 8 minimum
of 18 yeafs. Contamination in the
source would be reduced.

WUI acl1Icve significant and permanent

reduction III toxlclty. nod mobility of

contaminnled groundwater. Will not

significantly change volume of
contaminated groundwater over
Minimal A<:tIon. Contsminants in
gronodwater captured and destroyed in
treatment process.

Groundwater treatment technologies

arc irrevcrllible.
No source treatment.



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmlLITY STUDY
NAS BRUNSWICK

f....
-l'-

Type and qlWdity

of_dual

Not applicable. Appliea to

treatment alternatives.
Not applicable. Appliea to

treatment alternatives.

Metal sludge would be generated

during pretreatment. Treated

groundwater would be discharged.
Approximalely 16 million gallona of

waler to be treated and discharged.

Short-term E1Jecl1veneaa

PuJlec:lioo of
COIIIIDIUllly during

remodial scliooB

No impact to community. No impact to community. AIr emlssloo control, would be

required for groundwater

treatment if alr atripplng Ia

retained. However. vinyl chloride and
methylene chloride may exceed Maine

Guideline valuea. Minimal risks during

installation of RUrry wall, cap. or
treatment facUity.

PuJlecotioo of

work<:n during

remedial scliooB

Not Applicable. No

action taken 8S part of
this sllernative.

Workers performing monitoring tasks
would be required to follow
HASP.

--"..---

Minimal rllIk beeauae no

invasive actions would
occur in contaminated arca&.

Workera required to foUow HASP.

---Ii----'--~L,.;r:_-
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TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmlLITY STUDY

NAS BRUNSWICK

(continued)

f....
'"

Type and quanllty

of residual

Short-term Eff_

ProtcclIoa of
oommllllily during

rcmcdiaI adiona

PIOWCtlon of

worlrcn during

rcmcdiaI actions

19126.1"

Metal sludge would be generated

during pretreatment. Treated
groundwater would be discharged.
Greater than 610 million ga1lona

of water to be treated and discharged.

Air emission controls would be
required for groundwater treatment if
air stripping is retained. However,

vinyl chloride and methylene chloride
may exc:ecd Maine Guideline values.
Minimal risks during inataIIation of

trench or treatment facility.

Some risk because construction

of trench is in poblntia1ly

contaminated area. Workers

required to follow HASP.

Metal sludge would be generated

during pretreatment. Treated
groundwater would be discharged.
Greater than 610 million ga1lon•

of water to be treated and discharged.

Air emission controls would be
required for groundwater treatment if
air stripping is retained. However.

vinyl chloride and methylene chloride
may exceed Maine Guideline values.
Minimal risks during inataIIation of

cap, extraction and treatment facility.

Minimal risks bccausclittle

invasive work. All workers

required to foUow HASP.

Metal sludge would be generated

during pretreatment. Treated

groundwater would be discharged.
Greater than 610 million ga1lona

of water to be treated and discharged.

Air cmiasion control. would be required for

groundwater treatment if air lIIripping is

retained. However, vinyl chloride and

methylene chloride may exceed Maine
Guideline values. Minimal risks during

installation of cap. extraction and treatment

facUity.

Some risk becaU8C construction

of trench i. in potentisliy

contaminated area. Workers

required to foliow HASP.

~ .



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffilL1TY STUDY

NAS BRUNSWICK

f....
""

Time unIlI
remediallldion
cbjoctiveo _

_ed

Contaminated groundwater
would continue to discharge
to Mere Brook. Leachate

seeps would not be
remediatcd.

Would not meet remedial

action objectives.

Contaminated groundwater
would continue to discharge

to Mere Brook. Leachate

seeps would not be
remediated.

In excess of 75 years because
BOurce of contamination would

remain. Time to achieve MeLs
is function of natural dcgredativc

processes.

Minimalimpocts (i.e., tree
removal) dUring construction

of WcUI, treatment plant,
cap IUtd slurry waIl.

Minimal cnvironmcntalimpocts
associated with groundwater
discharge to surface water and no
environmental impacts
lllUIOCiatcd with POTW discharge.

142 to 370 day. required
to pump and treat groundwater.

- •.,~,;r'_ - - -' - - - 1\ - - - - - - --- -
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TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmlLITY STUDY
NAS BRUNSWICK

(continued)

f...
"

Time until
rcmcdlal_

objcctivea ""'
ochic:vcd

19I26.hU

Minimal impacts (Le.• tree
removal) during construction
of trench,and treatment plant.

Minimal environmental impacts
associated with groundwater
discharge to surface water and no
environmental impacts
associated with POTW discharge.

S-een 18 and 73 yean required
to pump and treat groundwater.

Minimal Impacta (i.e.• tree
removal) during construction

of wells, treatment plant,

and cover/cap system.

Minimal environmental impacts
associated with groundwater
discharge to surface water and no

environmental impacts
associated with POTW discharge.

S-een 18 and 73 years required
to pump and treat groundwater.

Minimallmpacla (I.e.• tree
removal) dUring construction

of wells, treatment plant,

trench, and cover/cap system.

Minimal environmental Impacla
associated with groundwater
discharge to surface water and no
environmental impacts
associated with POTW discharge.

Between 18 and 73 yean required

to pump and treat groundwater.



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmlLITY STUDY
NAS BRUNSWICK

ImplcmcntabUity

f...
'"

AbUityto_
tcchnoIogy

Reliability

of
tcchnoIogy

Not Applicable.

Not Applicable.

Monitoring wells easily

installed, if required .

Environmental monitoring is
reliable.

Monitoring wells and cxtraetion wells easily
Installed. Treatment plant easUy construc:ted.

Air stripper delivered prefabricated to site.
UVIOxida~ion simple to construct. Cap will
require some site preparation but easy to
construct.

Groundwater treatment is reliable.
Treatment designed to _ MCL•.

However. may be more difficult
if discharge permits IU'C more

stringent than MC"'. Caps and slurry will.
IU'C reliable.

- -"".,a,"..- - - - - - - I) - - - - - - _tL -
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TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffi1L1TY STUDY

NAS BRUNSWICK

(c:ontinued)

Implementability

f...
'"

Ability to COIIIlru<:t

tcchnology

Rcliability
of

tcchnoIogy

19126.1&3

Monitoring wells, cap and down

gradient trench easily installed.

Treatment plant easily constructed. Air

stripper delivered prefabricated. to site.
UVIOxidation simple to construct.

Groundwater treatment is reliable.
Treatment deaigned to mel MCLa.

However. may be more difficult
if discharge permits are more

lItringenl than MCLa. Downgradient

trench is reliable.

Monitoring wells and extraction wells
easily installed. Treatment plant
easily constructed. Air stripper
delivered prefabricated to site.
UVIOxidation simple to construct.
Cap will require some site

preparation hut easy to oonstruc:t.

Groundwater treatment is reliable.
Treatment designed to met MeLs.
However. may be more difficult
if discharge permits arc more
IIlringent than MCLa. Capo are

reliable.

Monitoring wells and down- gradient trench
easily installed. Treatment plant easily

constructed. Air stripper delivered
prefabricated to site. UVIOxidation simple to

contruct.

Cap will require some site
preparation but easy to construct.

Groundwater treatment is reliable.
Treatment dealgned to mel MCLa.

However. may be more difficult

if discharge permits are more

lItringent than MCLa. Capo are

reliable.



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmlLITY STUDY
NAS BRUNSWICK

f
IV
o

Euc of undertaking

additioDal remedial

_.if
IlCCC8IlII)'

MonilorlDg

CODSiderotionl

Not Applicable.

No monUoring proposed as
port of this alternative.

Easy to undertake. Additional

monitoring wells could easily be
insla\led. Additional remedial

controls could easily be
constructed.

Migration of the plume would be

monitored. Surface watcr would

be monitored to determine

impact of groundwater
discharge and leachate seeps.
No influent or effluent monitoring

required.

Additional remedial actions

would be required if alurry

wall ralls. Additional extraction

wello could be insla\Ied and willer

treated in the original treatment
plant. Unlikely that cap would

fan, cosy to maintain and rcpsir.

Oroundwlller monitoring would

be required to ensure slurry wall
Is functioning and groundwater Is

being extracted. Influent and
effluent concentrations of

groundwater at the treatment plant
would be monltored as well as
air emiaslonlo from air stripper.

- • i.,&3.1r"_ - - - - - - II - - - - - - _tL -
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TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmILrrv STUDY

NAS BRUNSWICK

(<:onlInued)

f
N...

Ease of uncIertaklng

eddillooal remedial
octlon,lf

D<lCC8I8IJ'

Monitoring-

19126.1&3

Easy to uodertBke. Additional

remedial actions could be
implemented. Extraction wells,
cap or MUrry wall could
....Uy be constructed, If
required.

Migrotlon of the plume would be

monitored to verify that collection
system is adequately capturing the

plume before discharc to Mere Brook.
The influent and cmuent concentrations
of groundwater at the treatment plant
would be monitored as well as air

cmissiOltl from air stripper.

Easy to undertBke. Additional

remedial actions could be
implemented. Extraction wells,
or slurry wall could
be easily constructed, if
required.

Migration of the plume would be
monitored to verify that collection
system is adequately capturing the
plume before dischare to Mere Brook.
The influent and effluent
concentrations of groundwater at the
treatment plant would be monitored as
well 81 air emissions from air
stripper.

Easy to undertBke. Additional

remedial actiOlUl could be

implemented. Extraction wells,
or Blurry wall could

be ..sUy constructed, If
required.

Mlgrotlon of the plume would be monitored to

verify thst collection system is adequstely

capturing the plume before discharc to Mere
Brook. The influent and effluent
concentrations of groundwater at the treatment
plant would be monitored as well as air
emlsslOlUl from air stripper.



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffilLITY STUDY

NAS BRUNSWICK

f
'"'"

CoonIinaIIoo

with other_iea No monitoring proposed as
port of thi. alternative.

Minimal eoordination required.

Coordination with NAS

Brunswick personnel required for
a long period of time for
monitoring groundwater. surface
water and leachate.

Coordination with NAS

Brunswick personnel required for
a long period of time for
monitoring of groundwater.

Coordination with city of
Brunswick for POTW discharge.

AvaI1ability
and capocity

of t:reatmeot,
storage, and

disposal

lIOIVicea

None required. None required. Availability of landfill.

permitted to accept the metal.
prctmotment sludge would be
required at the time of remedial

design.

AvaI1ability
of

teebnoIogiea,

equipment,

and

speciaIi8Ia

None required. Drilling and construction

contractors, monitoring

equipment and personnel, and
labs arc available.

Drilling and c:onstruction

contractors. monitoring
equipment and personnel, and

lab. are available. Air strippers
are commercially available.
UVIOxidation available through

several vendors.

-_..------• )-------i,..I&,.:r_-



- ..- - - - - - - I - - - - - - -~ -
TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffilL1TY STUDY

NAS BRUNSWICK

(continued)

CoordiJudloo Coordination with NAS Coordination with NAS Coordination with NAS

with other Brunswick personnel required Brunswick personnel required for Brunswick personncI required for.,.
I

ageneies for long period of time to 8 long period of time for a long period of lime for
I monitoring groundwater. monitoring of groundwater. monitoring of groundwater.N
w

Coordination with city of Coordination with city of Coordination with city of

Brunswick for POTW discharge. Brunswick for POTW discharge. BnutsWick for POTW discharge.

Availability Availability of landfill. Avail.bility of landfill. AvaiJsbility of landflll.

and capacity permitted to accept the metal. permitted to accept the metal. permitted to accept the metal.

of treatmcIlt. pretreatment a1udge would be pretreatment sludge would be prctreatmcot slodge would be
storage, and required at the time of remedial required at the time of remedial reqoired at the lime of remedial

dlsJlc-l design. design. design.

acrvlca

Availability Drilling and construction Drilling and construction Drilling and construction

of contractors, monitoring contractors, monitoring contractors. monitoring-ogics. equipment and personnel. and eqUipment and personnel. and equipment and personnel. and

cqulpmcot, labs arc avallablc. Air stIippers labs are available. Air strippers lab. arc avaiJsble. Air strippers

and are commercially available. are commercially available. arc commercially available.

opccIa1lslB UVIOxidation available through UVIOxidation available through UVIOxidation available through

several vendors. Trench system several vendors. Cap system several vendors. Cap system

easily lnata1lcd by contractora. easily lnata1led by contractors. and downgradicnt trench

caaily lnata1led by contractors.

19126.1&3



TABLE 4-1
SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASffilLITY STUDY

NAS BRUNSWICK

CapIIaI eo.c. None $10,000 Air Stripping: $3.453,000

UV1H202: $3.834.000

, UV/03: $3.874,000
-l'"
I
N
-l'" ,

OperatIon and $788,000 Air Stripping: $1.330,000None
Maintm1oco Colts UV1H202: $1.408.000

UV/03: $1,432,000

Total Pn:ocot Worth None $1.147,000 Air Stripping: S6.997.000
UV1H202: $7.734.000

UV/03: $7.842.000

- .1.. - - - - - - I) - - - - - - _tL -
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TABLE 4-1

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: SITES I AND 3

FOCUSED FEASmILITY STUDY

NAS BRUNSWICK

(cootinucd)

Capitol Costs AIr Stripping: $2,289,000 AIr Stripping: $2,731,000 AIr Stripping: $3,544,000

UV/H202: $2,670,000 UV1H202: $3,112,000 UV1H202: $3,925,000

UV/03: $2,710,000 UV/03: $3,152,000 UV/03: $3,965,000

I
~
I

I Opcnotion and AIr Stripping: $5,850,000 AIr Stripping: S6,086,OOO Air Stripping: $5,850,000N

'" MalnlalanCc COIIlJI UV1H202: $6,595,000 UV1H202: $6,840,000 UV1H202: $6,595,000

UV/03: $6,821,000 UV/03: $7,066,000 UV/03: $6,821,000

Total Prc8aJt Worth Air Stripping: $1 I,OSO,OOO AIr Stripping: $11,693,000 Air Stripping: $12,857,000

UV1H202: $12,589,000 UV1H202: $13,241,000 UV1H202: $13,395,000

UV/03: $12,938,000 UV/03: $13,591,000 UV/03: $14,744,000

19I:111.1A3



SECflON 4

VPC is not used as part of off-gas treatment, other VOCS in addition to vinyl
chloride and methylene chloride may exceed their respective guidelines.
Groundwater treatment employing UV/oxidation is a contained system that would
attain chemicals specific ARARs for groundwater and air. Alternatives 1,3-C; 1,3-D;
1,3-E; and 1,3-F would all decrease the amount of contaminated groundwater
discharging to Mere Brook. However, due to contribution of upgradient non-point
sources of iron and zinc, the chemical-specific ARARs for these metals may not be
attained (see Section 2.1). All other chemical-specific ARARs would be achieved by
these alternatives.

The design of the remedy for the site would be based on location- and action-specific
ARARs to ensure compliance with these regulations. The final treatment standards
for groundwater would be based on achieving discharge requirements. In addition,
all work conducted at the site would be in accordance with OSHA requirements.

4.3 LoNG-TERM EFFECfIVENESS AND PERMANENCE

Neither the No Action nor the Minimal Action Alternative would meet remedial
action objectives. The site would continue to pose a risk to both human health and
the environment until natural attenuation reduced contaminant levels in the leachate
and brook. Although current institutional controls effectively limit human contact
with contaminants, these restrictions may not be enforced if NAS Brunswick is
decommissioned. Environmental monitoring and site reviews would evaluate the
effectiveness of natural attenuation in reducing contaminant concentrations; future
remedial actions may be recommended.

The Containment Alternative (Le., Alternative 1,3-e) is estimated to meet remedial
action objectives in one to two years. This alternative substantially reduces water
contact with the waste thereby shutting off the source of groundwater contaminatio!L
Because this alternative incorporates a groundwater extraction and treatment
component, the volume of contaminated water remaining beneath the cap is removed
and treated, preventing the discharge of this slug of water to the brook. This
alternative relies on natural attenuation, dispersion, or degradation to reduce
contaminant concentrations. in the brook after the remedial action has been
implemented. The cap and slurry wall are expected to be effective in diverting
rainfall and groundwater flow away from the waste, and reducing the amount of
contaminated groundwater generated. However, if these controls fail, the potential

E.C. Jordan Co.
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SECTION 4

4.5 SHORT-TERM EFFECTIVENESS

4.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

for groundwater and leachate contamination exists because the contaminant source
has not been remediated.

6836-02
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Impacts on the environment during remedial activities include the removal of trees
during site preparation prior to installing the cap, slurry wall, trench, or infiltration

This criterion is relevant only for treatment alternatives. The No Action and
Minimal Action Alternatives do not reduce the toxicity, mobility, or volume of
contaminants or contaminated media. All four of the water treatment alternatives
would reduce the toxicity, mobility, and volume of contaminants in groundwater. The
volume of water to be treated is smallest for Alternative 1,3-C. It is estimated that
16 million gallons would remain below the landfill after the cap and slurry wall are
installed. The other alternatives rely on natural flushing to decrease contaminant
concentrations. A significantly greater volume of water would require treatment for
these alternatives. This volume is estimated to be greater than 610 million gallons.
The anticipated reduction of toxicity and mobility by the several pretreatment and
organic treatment processes is evaluated in Subsection 3.3.4. The evaluation will not
be repeated here, because it is the same regardless of the treatment alternative
selected. The groundwater treatment technology will be chosen following treatability
tests, which will evaluate the effectiveness of each treatment option.

Implementing either the No Action or Minimal Action Alternative would not result
in additional adverse impacts on the public or the environment than already exist at
Sites 1 and 3. For the other alternatives, impacts to the public would result from
increased truck traffic as cap, slurry wall, trenching or drilling equipment and
materials are transported to the site.

The other three groundwater treatment alternatives (Le., Alternatives 1,3-D, 1,3-E,
and 1,3-F) would meet remedial action objectives for groundwater because the water
would be collected and treated before it could migrate from the source area. Each
treatment option is considered to provide a permanent remedy and is estimated to
take between 18 and 73 years to achieve Target Clean-up Levels.
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SECTION 4

basin; or increased flows in streams where the discharge of treated water may occur.
However, these components would be designed to have minimal impact on the
environment. Preliminary groundwater modeling has been used to site the
downgradient trench in an area that would not interfere with the water balance of
Mere Brook.

Impacts to workers implementing remedial actions as part of 1,3-C, l,3-D, 1,3-E, and
1,3-F would be mitigated by the use of appropriate personal protective equipment
and clothing and by following safe work practices, as outlined in a HASP. These
would be minimal to workers implementing the environmental monitoring programs
as part of Alternatives 1,3-A and 1,3-B because no invasive work would be required.

4.6 IMPLEMENTABILITY

All the alternatives presented in this FFS are implementable, although obtaining
access to the secured area to conduct monitoring or remedial actions would require
coordination with personnel responsible for base security. Each of the technologies
described are well developed and widely available.

If it is determined that additional remedial actions are necessary in the future, the
cap in Alternatives 1,3-C, 1,3-E, and 1,3-F may need to be removed.

Although water treatment is technically feasible, discharge permit requirements for
the effluent may be difficult to achieve if the water is discharged to a surface water
or sewer system, because the effluent limits may be lower than drinking water
standards. If infiltration is chosen as the discharge method, large areas of land may
be needed for the infiltration basin.

4.7 COST

With the exception of the No Action Alternative, the alternative cost estimates are
a combination of costs estimated for each component. Each remedial alternative
includes as a component the cost of the institutional controls and environmental
monitoring program given for Alternative 1,3-B, Minimal Action.

E.C. Jordan Co.
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SECTION 4

For Alternatives I,3·C, I,3-D, I,3-E, and I,3-F, the costs of the three different types
of organic treatment processes were compared. Although cost estimates for the three
types of treatment may differ by up to approximately $1.9 million within the same
alternative, the water treatment technology should not be chosen based on cost.

The least expensive alternative is clearly the No Action Alternative, estimated to cost
nothing, because it would not require any additional controls or monitoring. The
Minimal Action Alternative is expected to cost approximately $1.1 million. The
Containment Alternative is also relatively inexpensive at approximately $7.0 to
$7.8 million, depending on the water treatment process used. A sensitivity analysis
showed that pretreating the groundwater to remove inorganic compounds and piping
the water to a treatment facility for the Eastern Plume would cost approximately
$6.1 million.

The cost of three flushing alternatives only differ by approximately 10 percent, even
though they offer varying degrees of containment (Le., cap or no cap) and different
systems for groundwater collection (Le., downgradient interceptor trench or extraction
wells). Table 2 in Appendix A presents a cost comparison conducted for
Alternative I,3-D. Table 2 shows a $1.2 million difference in the total present worth
cost of the alternative due to the lower capital cost of installing eight extraction wells
instead of a 2,300-foot-long interceptor trench. The difference is also evident when
comparing Alternatives I,3-E and I,3-F, because these alternatives only differ in the
type of collection system used. However, over a longer period of time than the
30-year period evaluated, the pumping well alternative may be more expensive due
to higher operation and maintenance costs.

Because the total cost of the groundwater collection and treatment alternatives is so
similar, the alternatives should not be compared to one another based on cost; but
instead, they should be compared on the basis of their effectiveness in meeting
response objectives, compliance with federal and state ARARs, and the relative ease
of implementing the alternative within the constraints imposed by the sites' location.

6836-02
4-29
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ARAR
AWQC

bgs

CAA
CFR
em/sec
CWA
cy

DCE

gpd
gpm

lb/day.

MCL
MCLG
MEDEP
mgd

NAS
NCP

NPDES

OSHA

Wl1019126.M80

GLOSSARY OF ACRONYMS AND ABBREVIATIONS

Applicable or Relevant and Appropriate Requirements
Ambient Water Quality Criteria

below ground surface

Clean Air Act
Code of Federal Regulations
centimeters per second
Clean Water Act
cubic yard

dichloroethylene

Focused Feasibility Study
fraction of organic carbon

gallons per day
gallons per minute

Health and Safety Plan
Hazard Index
hydrogen peroxide

potassium permanganate

pound per day

Maximum Contaminant Level
Maximum Contaminant Level Goal
Maine Department of Environmental Protection
million gallons per day

Naval Air Station
National Oil and Hazardous Substance Pollution Contingency
Plan
National Pollutant Discharge Elimination System

Occupational Safety and Health Administration

E.C. Jordan Co.



GWSSARY OF ACRONYMS AND ABBREVIATIONS

PAC
POTW
PVC

RCRA
RIfFS
ROD

SARA
SITE
S.M.W.
SVOC

TBC
TCL
TCLP

USEPA
UV

VOC
VPC

WOO19126.MSO

ozone

Pollution Abatement Confirmation
publicly owned treatment works
polyvinyl chloride

Resource Conservation and Recovery Act
Remedial Investigation and Feasibility Study
Record of Decision

Superfund Amendments Reauthorization Act
Superfund Innovative Technology Evaluation
Soil-Cement Mixed-in-Place Wall
sernivolatile organic compound

to be considered
Target Compound List
Toxicity Characteristic Leachate Procedure

U.S. Environmental Protection Agency
ultraviolet

volatile organic compound
vapor phase carbon

E.C. Jordan Co.
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FOR COST ESTIMATES

E.C. Jordan Co.

WOOI9126.MSO 6836-02



I

Ie
I
I
I
I
I
I
I

•
I
I
I
I
I
I
I
~
I

TABLEt
SENSITIVITY ANALYSIS

ALTERNATIVE 1.3-C: CONTAmMENTJ
GROUNDWATER. EXTRACTIONIPRE'I'REATMENT

COST SUMMARY

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

ICAFITALCOSTS.(I) .

Cap

Clay Borrow Study
Swv,y

Site Preparation
Materiall

Constroetion QC Telting
Replacement of Road and Parking Lot

Site Manager
Slurry Wall (3)

Compatibility Study
Mobilization
Inltallation
Post-CODltruction Telting

Site Manager
Groundwater Extraction Wells

Pumping Testa
Mobilization
Decontamination
PiezometerB
Well Materiab and wtallation*

Diapoaal of Excavated Material-
Groundwater Collection

Pump.
Piping

Water Treatment
Trca.tability Tests
Building

Ulilitie.
Pretreatment·

Institutional Controll
Warning Signs

Total Capital CoSU:

IINDIRECf COSTS· I

Health and Safety

(@2S11 of Construction and Treatment Com)(4)
Legal, Administrative, and Permitting

(@ 5~ of Capital Colt)

Eogineering (@ 10~ orC.pilAl Coat)

Service. During Consttuction
(@ 5~ of Capital Colt)

Total Indirect Com:

19126.1&3

$17,000

$9,000

$43,000

$1,105,000

$19,000

$40,000

$40,000

$4,000

$30,000

$828,000

$4,000

$30,000

$23,000

$10,000

$2,000

$4,000
$11,000

$300,000

$5,000

$88,000

$6,000

$56.000

$51,000

$230,000

$2.000

$2,957,000

$137,000

$148,000

$729,000

$2,957,000

$729,000
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$203,000

$56,000 I$30,000
$165,000

538,000

$380,000 I
$408,000

51,280,000 I
51S7,OOO

$5,123,000 I
$1,025,000

56,148,000 •
I
I
I
I
I
I
I..
I

lsr .

$63,000

$212,000

5S3,OOO

$117,OCMJ

$32,000
517,000
$95.000

522,000

Five-Year Review (6 Reviews Planned)

NOTES,
(1) VOC treatment and water discharge cosll arc DOt included in thil eltima.te. Wa.ter would be

piped off-aite for further treatment.

(2) Discount rate of 10% over 2 years is used for annual COlts, with the exception of

cnviromnental monitoring (30 yean).

(3) Mobilization and installation colli quoted by S.M.W. Seiko.
(4) Activitiel requiring Health and safety training or equipment are marked with an amrilt.

(5) Colli are rounded to the nearest $1,000.

Total Operating Cosll:

Contingoncy (@20%)

TABLE 1
SENSITIVITY ANALYSIS

ALTERNATNE 1,3-C, CONTAINMENTI
OROUNDWATER EXTRACTIONIPRETREATMENT

COST SUMMARY

TOTAL COST

FOCUSED FEASmn..rrY STUDY

NAS BRUNSWICK

LAbor

Pretreatment Chemicall

Electricity
Sludge DilpOw

Maintenance

Environmental Monitoring

Fint 2 Yean (4 Episodel Per Year)

Remaining 28 Yean (1 EpilOde Per Year)

SUBTOTAL
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TABLE 2

SENSITIVITY ANALYSIS
ALTERNATIVE 1.3-D:

GROUNDWATER EXTRACTION/AIR STRIPPffiO
COST SUMM:ARY

FOCUSED FEASIBlllTY STUDY
NAS BRUNSWICK

CAPrrAL COSTS

Swv.y
Groundwater Extraction Well.

Pwnping TClts

Mobilization

Decontamination
Piezometen

Well Material. and Installation'
Dispo....l of Excavated Material'

Groundwater Collection

Pwnp.
Piping

Water Treatment

Treatability Tests'

Building

Utilities

Pretreatment'
Air Stripping'

Diachargc
Pwnp.
Piping
Reinjection

Institutional Controls
Warning Signs

Total Capital Coati:

INDIRECT COSTS

Health and Safety
(@ 2S % of ConstnJction and Treatment Cost5)(2)

Legal, Administrative, and Permitting
(@ 5%of Capital Cost)

Engineering (@ 10% of Capital Cost)
Service. During Constroction

(@ 5 % of Capital Cost)

Totall:Ddircct Com:

ANNUAL OPERATING COSTS

Lobor

Pretreatment Chemicals
Electricity

Sludge Dispow
Maintenance
EDviromncnt&l Monitoring

Pint 2 Yean (4 Episodea Pcr Year)
Remaining 28 Yean (1 Epiaode Pcr Year)

Effluent Monitoring
Air MonilOring

Total Openlting Com:

Five-Year Review (6 Reviews Planned)

19126.1&.3
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COST

$8,000

$93,000

$10,000

$8,000

$10,000

$42,000

$360,000

$7,000

$40,000

$52,000

$165,000

$51,000

$394,000

$44,000

$4,000

$16,000

$161 ,<XX>

$2,000

$1,467,000

$223,000

$73,000

$147,000

$73.000

$516,000

$117.000

$84,000

$54,000

$247.000

$41,000

$212,000

$53,000

$7,000

$12,000

$63,000

PRESEN'T

WORTH (I)

$1,467,000

$516,000

$1.103.000

$792,000

$509,000

$2,328,000

$387,000

$380,000

$408,000

$66,000

$113,000

$6.086.000

$157,000



SUBTOTAL

Cootingoocy (@2O%)

TOTAL COST

NOTE:
(1) DilCOUDl: rate of 10% i. UJCd over 30 yean for annual com.
(2) ActivitiCi requiring Health and safety training or equipment are marked with an alteriJt.
(3) CoJtJ are rounded to the nearest $1,000.

19126.1&.3
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I TABLE 3

COST ESTlMATE: ENVIRONMENTAL MONITORINO*

Ie
UNIT TOTAL

ITEM COST UNITS QUANTI COST

LABOR

I
Technical $SO hour 87 $4,350

Professional $65 hour 6 $390

TOTAL $4,740

I
EQUIPMENT

Water level meter $5 each 1 $5

Periltaltic pump $34 each 1 $34
Submcniblc pwnp $88 each 1 $88

I
Blttery chargen $5,40 each 2 $11

Bailen $11 each 7 $76

pH/condo meter $99 each 2 $198

Gravity corer $45 each 1 $45

I
Split spoon $54 each I $54
PI meter $67 each I $67

Port generator $36 each I $36

TOTAL $613

I EXPENDABLES
PreSCf\lativc kit $10 each I $10
Dlwatcr $1 g.1 SO $50
Di•. filten $15 each 10 $ISO

I H&S Level D $120 LS 1 $120

Sprayen $7 each 4 $28
Filament tape $8 rol1 2 $16
2- tape $6 roll 2 $12

I Bubble pack $0,20 foot 307,5 $62
Plaltic lheeting $24 each 1 $24

SS opoooa $7 each 9 $63

•
SS spatula. $1 each 9 $9
Nitrile glove. $2 pair 4 $7
Disposable gloves $O,SO pair 50 $25
Icc $1.30 Ib 6 $8

TOTAL $584

I CONTAINERS

40ml viall $3.SO each SO $175

1 L amber glul $5,00 each 100 $500

I 1 L plaltic $3.SO each 25 $S8
40% giasl $5.00 each 96 $480
TOTAL $1,243

I TRANSPORTAnON &. ODC.
Ecooolinc van $75 each 2 $ISO
Pcr diem $10 PC""" 8 $80
Computer time $60 LS 1 $60

I Telephone $10 LS 1 $10
Xerox $25 LS 1 $25
Mile. colli $5OLS 1 $50
TOTAL $375

I ANALYSIS

Groundwater, leachate, IUrface water
VOA $195 aamplc 32 $6,240

I SVOA $370 umplc 30 $11.100
Pcot/PCll $195 aamplc 30 $5.850
Inorganic $272 IIIDpIc 30 $8.160

Scdimcot

I VOA $205 sample 13 $2.665
SVOA $380 sample 13 $4,940

.- Pcot/PCll $205 sample 13 $2,665
Inorganic $272 umplc 13 $3,536

TOTAL $45,156

I
19126.1&3
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I
PIVE YEAR REVIEW

Data validation $6,600 episode 5 $33,exx>

Report production $30,000 LS 1 $30,000 IITOTAL $63,000

SIGNS $100 lign 15 $2,000

Note: I
• Colt per episode

I
I
I
I
I
I

•
I
I
I
I
I
I
I..
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Ie COST ESTIMATE: CAP
UNIT TOTAL

I
ITEM COST UNITS QUANTITY COST

CLAY BORROW STUDY

Atterbergs $65 teo! 5 $325

I
Grain aize $50 teo! 50 $2.500

Permeability $225 teo! 50 $11,250

Proclon; $125 teo! 24 $3.000

Report preparation $50 ho", 5 $250

I
TOTAL $17.325

SURVEY

Base map $7.500 m.p $7,500

I
Layoutcap & .1Ull)' wan or

trench $600 day 2 $1.200

TOTAL $8.700

I
SITE PREPARATION

Clear and grub lite $6.000 acre 2 $12,000

Gnding $2.581 me 12 $30,976

TOTAL $42.976

I CAP MATERIALS*

Clay $12 oy 37.429 $449.152

PVC $0.45 .f 505.2% $227.383

I
Sand drainage $6.50 oy 18,715 $121.645

Buffer layer $6.50 oy 6,238 $40.548

Fill $6.50 oy 37,429 $243,291

Seed. fertilizer, mulch $2.000 me 11.6 $23,200

•
TOTAL $1,105,220

CONSTRUCTION QC TESTING

Nuclear den.ometct $80 day 80 $6,400

I
Tube opening $50 tube 37 $1.850

Permeability $225 te., 37 $8.325

Seam testing (pVC) $100 aample 26 $2,562

TOTAL $19.137

I REPLACEMENT OF ROAD AND PARKING LOT·
Subbuc (lr gravel) $4.10
Bue (6- atone) $5.10

I
Pavement bue (3-) $5.70

Wearing course (1.5-) $3.20

Total pavement cost $18.10 'l' 2000 $36,200

CulvcrtJ (3) $30 ft 120 $3.600

I
TOTAL $39.800

MANPOWER··
Site manager $50 hr 800 $40.000

I Note.:

• Material com include transportation to the lite and labor colts for laying the material.

I
•• Auwnci. to-hour day for 80 day•.

I.-
I 19126.1&3



TABLE 5
COST ESTIMATE: SLURRY WALL

UNIT TOTAL

ITEM COST UNITS QUANTITY COST

COMPATmlllTY STUDY
Tube open;ng $50 tube 10 $500

Atterbergl $65 ..It 10 $650

Grain size (hydrometer) $100 ..It 10 $1,000

Permeability $225 ..It 10 $2,250

TOTAL $4,400

MOBILlZATION $30,000 LS $30,000

SURVEY (included with cap estimate)

SITE PREPARATION (included with cap estimate)

INSTALLAnON*

TOTAL $8 If 103500 $828,000

POST-CONSTRUCTION TESTING

Permeability $225 ..It 16 $3,600

MANPOWER

Site manager $50 Iwut 600 $30,000

Note.:

• eoat includes equipment, materials, operators, excavation,
and testing. Unit cost quoted by S.M.W. Stiko. Inc.

I

fJ
I
I
I
I
I
I
I

•
I
I
I
I
I
I
I..
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TABLE 6
COST ESTIMATE: 2 EXTRACTION WELLS

UNIT TOTAL

ITEM COST UNITS QUANTITY COST

PUMPING TESTS
Equip. and mat'l, $8.000 well 2 816.000

Labo, sal manhOW' 120 $7.200

TOTAL $23.200

MoBILJZAnON $10.000 LS $10.000

DECONTAMINATION

Well materials $1.000 well 2 $2.000

Rig and equipmeDt $325 rig 1 $325

TOTAL $2.325

WELLS
40'. 6- diamelcr well. $1.800 LS 2 $3.600

30' It. IlccI ICrceni $SO LP 60 $3.000

10' It. ltecl well riscr $40 LP 1IJ $800

Filter pack $85 well 2 $170

Bentonite seal $75 well 2 $150

Cop. $100 well 2 S200
Locking coven $100 well 2 S200
Labo, $60 manhour 40 $2.400

TOTAL $10.520

PIEZOMETERS

InItallatioo $1IJ ft 120 $2.400

Split IpOOIlI $1IJ opoon 16 $320

PVC tube $1 ft 120 $111J

Trantduccn $1.000 weclt I $1.000

TOTAL $3.840

PUMPS

Submeniblc pump. $2.500 LS 2 SS.OOO

DISPOSAL-
Drill and trench cuttings $400 ton 750 $300.000

O&M (ANNUAL COSTS):

Electricity $0.10 kWh 6S3SO $6.535

MaintcDaDce
(Auwnc 5~ of cap. COlt) $968

TOTAL $7.503

Note:

• Auumci I cy = 1.5 tons, includellransportatioo and dilpOlli at a RCRA Subtitle C facility.

19126.1&3
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TABLE 7 I
COST ESTIMATE: 1 EXTRACTION WELLS

UNIT TOTAL
ITEM COST UNITS QUANTITY COST

•PUMPINO TESTS

Equip. IDd mat'la $8,000 wen 1 $64,000

Lo"'" $W - 410 $21,100 ITOTAL $92,100

MOBILIZATION $10,000 1.8 $10,000

DECONTAMD'IAnoN I
Well material. $1,000 well 1 $1,000

Rig and equipment $325 rig 1 $325

TOTAL $8,325 I
WELLS

40'. 6- diameter weill $1,100 1.8 1 $'4,400

30' It. 1tce11Cn:cnJ $50 LP 240 $12,000 I10' It. Itcel wdl riser $40 LP 10 $3,200

Filter pack. $15 well 1 $610

Bentonite acal $75 well 1 $WO

Cap. $100 well 1 $100 ILocking coven $100 well 1 $100

Lobor $W manhour 160 $9,600

TOTAL $42,080

PIEZOMETERS IInJtallation $20 ft 360 $7,200

Split IpOODI $20 IpOOD 41 $960

PVC tube $1 ft 360 $360 ITransducers $1,000 week 1 $1,000

TOTAL $9,520

PUMPS •Submcmblc pump' $110 1.8 1 $7,040

DISPOSAL-

Drill and trcDch cuttings $400 ton 900 $360,000

IO&.M (ANNUAL COSTS):

Electricity $0.10 kWh 261398 $26,140

Maintenance I(Auumc 51 ofcap. colt) $2,932

TOTAL $29,072

Note: I• AllUlDc. 1 cy = I.S toni, includcalransportation and dilpOlI.l at a RCRA Subtitle C facility.

I
I
I
I

-.
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TABLES

COST ESTIMATE: DOWNORADIENT TRENCH
UNIT TOTAL

ITEM COST UNITS QUANTITY COST

SURVEY
Bucmap $7,500 LS $7.500
Layout: trench only $600 day $600

TOTAL $8,100

SITE PREPARATION
Demo pavement $3,50 oy 300 $1,050

Clear and grub aite $6,000 me 1 $6,000

Grading (l acre@ I-ft depth) $1.60 ey 1613 $2,581
TOTAL $9.631

TRENCH INSTALLAnON.
TOTAL $250 II 2300 $575,000

PUMPS
Well pump $2,000 LS 3 $6,000

DISPOSAL"
Excavated material $400 ton 1883 $753,200

REPLACEMENT OF ROAD
Subbase (12- gravel) $4,10

Bue (6" otooc) $5,10
Pavement bue (3M) $5,70

Wearing coune (1.S·) $3,20

TOTAL $18.10 oy 300 $5,430

MANPOWER

Site manager $50 bour 50 $2,500

O&M (ANNUAL)

Electricity $0,10 kWh 32675 $3,268
Pump replacement (5 %) $50
TOTAL $3,318

Note.:

• Colt include. mobilization/demobilization, equipment. operatoR,

IWDp. trenching and drain, backfill material, and filter material.
Unit colt quoted by IndUltri.l Builders, Inc.

•• Auumci 1 cy = 1.5 toni, include. transportation and dispouJ at • RCRA Subtitle C facility.

19126.1&3
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TABLE 9 ICOST ESTIMATE: WATER TREATMENT - 78 OPM

UNIT TOTAL

ITEM COST UNITS QUANTITY COST

•CAPITAL COSTS:

TREATABn.rrY TESTS:

Equipment IPeriataltic pump $35 week 1.4 $SO
Hach DR 2000 $35 week 1.4 $SO

Portable mixer $20 week 1.4 $29

I30 gal tAnk $10 week 1.4 $14

pWORP meter $15 week 1.4 $21

Weighing aea1e SS week 1.4 $7

Glal. beaken SS week 1.4 $7

ISilicone tubiDg $1 foot 25 $2S

Balance $95 week 1.4 $136

UV/ox reactor $150 week 1.4 $214

Air stripper $15 week 1.4 $21

IStirrer $2S week 1.4 $36

Drying oven $20 week 1.4 $29

FicJdOC $344 day 12 $4,128

Trailer $110 month 1 $110

ITotal equipment $4,877

Expendables $1,035 LS 1 $1.035

Labor $65 hour 513 $33,345

ODe. $2,685 LS 1 $2,685

IAnAI)',i,
Organic $175 umple 11 $1,925

Inorganic $272 umple 3 $816

Total analytical $2,741

IUV103 tcating by ouhctr $3,000 umplc I $3,000

Report preparation $60 hour 80 $4,800

TOTAL $52.483

PRETREATMENT •Oxidation tank $3,000 LS 1 $3,000

KMn04tAnk SS,OOO LS 1 SS,OOO
Polymer feed $6,000 LS 1 $6,000

ISludge thickener $90,000 LS 1 $90,000

Clarifier $43,000 LS 1 $43,000

PUter prell $100,000 LS 1 $100,000

Sand filter $32,500 LS 1 $32,500

IAir compreuor $4,000 LS 1 $4,000

ORP cootroll $3,000 LS 1 $3,000

Mixers $2SO LS 4 $1,000

Diaphragm pump (sludge) $2,000 LS 4 $8,000

KMn04pwnp $1,000 LS 2 $2,000 IProcell pump $2,000 LS 2 $4,000

Final cffiUCD1 tank $6,000 LS 1 $6,000

Level controll $2,500 LS 2 SS,OOO
Timer &. proc. controll SS,OOO LS 2 $10,000 IPiping (in1crior) $8 II 625 SS,OOO
Dumpster $1,000 LS 1 $1,000

Installation (20% of cap. coat) $65,700

ITOTAL $394,200

AIR STRIPPING
Air Slrippcr wlblowcr $20,000 LS I $20,000

WdwcIl $2,000 LS 2 $4,000 IProcell pumpI $2.000 LS 4 $8,000

Level controb $2,500 LS 2 SS,OOO
Iutallation (20% of cap_ cost) $7,400

ITOTAL $44,400

UVIH202 ..UV reactor $280,000 LS $280,000

19126.1&.3
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I Wetwcll $2,000 LS 1 $2,000

Proccu pumpa $2,000 LS 2 $4,000

Ie
Level cootrol $2,500 LS 1 $2,500

Metering pump' $675 LS 2 $1,350

H202ttongc $10,000 LS I $10,000

lDItIllatioo (20% of cap. cost) $59,970

I
TOTAL $359,120

liV/03
UV reactor w/gcncrator $341,000 LS I $341,000

I
WctwcU $2,000 LS I $2,000

Procell pump' $2,000 LS 2 $4,000

Level control $2,500 LS I $2,500

Cooling tower (chiller) $9,000 LS 1 $9,000

I
1nIta1latioo (20% of cap. coat) $71,700

TOTAL $430,200

PIPINO

I
Prom coll. to tlUtment 540ft 1000 $40,000

Bun.DINO

Pretreatment $SO If 2SOO $125,000

I
Air stripping $SO If 800 $40,000

UV!H202 $SO If 2100 $105,000

UV/03 $SO If 1500 $75,000

I
UTILITIES

Phone &: clcc. hookup $10 ft 1000 $10,000

Circuit breaker $10,000 LS 1 $10,000

Truufonncr (ISO kVa) $7,500 LS I $7,500

I
Water booIrup (4- dia.) $20 ft 1000 $20,000

Septic tank (2000 gal) $1,000 LS I $1,000

Leaching chamber $400 LS 5 $2,000

TOTAL $SO,500

• O&M (ANNUAL COSTS):

PRETREATMENT

I
Chemical.

polymer $3.00 Ib 683 $2,049

KMn04 $1.20 lb 68494 $12,193

Electricity $0.10 kWh 140675 $14,068

I
Sludge disposal $325.00 .... 7'" $2A7,000

TOTAL $345,309

AIR STRIPPINO

I
Electricity $0.10 kWh 108540 $10,854

TOTAL $10,854

UVIH202

Chemical. $0.45 g" 13672 $6,152

I mcctricity $0.10 kWh 761430 $76,143

TOTAL $12,295

UV/03

I Electricity SO.10 kWh 1040620 $104,062

TOTAL $104,062

MANPOWER-

I TOTAL $40.00 hr 2920 $116,800

MAINTENANCE

I
(Auumc S% of capital colla for each procCII)

Pretreatment $3O,4as

Air Itripping $4,220

.- UV!H202 $23,2AI

UV/03 $2S,2f>J

I
19126.1&3
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• Manpower includes two people (health and wet)' traiDed) at $20 per hour.
The treatmcot plant would operate 365 days per year for the duration of treatmcot.

A-14

$20 bout 12

$30 18 12

S175 IIIDple 12
S272 sample 12

S175 sample 6

EFFLUENT MONITORING
Report preparation
ODe.

ADalyail
Organic
IDorganic
Trip blanko

Total analytical
TOTAL

AIR MON\TORINO

Air Itripper off-gas

Notea:

19126.1&.3

$3,000 round 4

$240
I

$360

$2,100 .-$3.264

$1,050
$6.414 I$1.014

S12.ooo I
I
I
I
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I TABLE 10

COST ESTIMATE PRETREATMENT - 30 GPM
UNIT TOTAL

Ie ITEM COST UNITS QUANTITY COST

CAPITAL COSTS;

I TREATABILITY TESTS:
Equipment

pH/ORP meter 815 woelr. 815

01... beaken $5 woelr. $5

I Stincn $25 woelr. 825

Other mile. equipment $SO woelr. $SO

Total equipment 895

Expendables 8100 1.8 1 8100

I Labor $60 hour 84 $5,040

ODC. 8138 1.8 1 8138

AnalYlis
Inorganic $172 aamplc 4 81,088

I TOTAL $6,461

PRETREATMENT
Oxidation tank 82,000 1.8 1 $1,000

I KMn04W1k 83,000 1.8 1 83,000

Polymer feed $6,000 1.8 1 $6,000

Sludge thickener $25.000 1.8 1 $25,000

Clarifier 835,000 1.8 1 835,000

I Pilter pre.1 $54,000 1.8 1 $54,000

Sand filter 825,000 1.8 1 $25,000

Air comprcl8or 84,000 1.8 I 84,000

ORP controll 83.000 1.8 I 83,000

I Mixers 8250 1.8 4 81,000

Diaphragm pump (sludge) 81.500 1.8 4 $6,000

KMn04pump 81,000 1.8 2 82,000

Procell pump 81.750 1.8 2 83,500

• Final effluent tank 82,000 1.8 1 82,000

Level control. 82,500 1.8 2 $5.000

Timer" proc. controh $5,000 1.8 2 810,000

Piping (interior) $611 625 83,750

I Dumpster $1,000 1$ 1 81,000

Inatallation (20% of cap. cost) 838,250

TOTAL 8229,500

I PIPING
From. coil. to pretreatment $40 11 1100 844.000

From. pretrea.t.to voe treat $40 11 1100 844,000

TOTAL 888.000

I Bun.DING

Temp. ItJucture wI $25 If 2250 $S6.25O
COIlCreIc pad

I UTILITIES

Phone " cle<:o hookup 810 11 1000 810.000

Circuit breaker 810,000 1.8 1 810,000

I Transformer (ISO tVa) $7.500 1.8 1 $7.500
Water hookup (4- dia.) 820 11 1000 $10,000

Septic lank (2000 gal) 81.000 1.8 1 81,000

Leaching chamber $400 1.8 5 $1.000

I TOTAL $SO,5OO

O&M (ANNUAL COSTS):

I PRETREATMENT
a.cmicala

polymer $3.00 Ib 263 $78..- KMn04 81.20 Ib 26344 831,613

Electricity $0.10 kWh 107985 810,798 .

I
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Sludgc disposal
TOTAL

MANPOWER
TOTAL

MAINTENANCE
(Auumc 5~ of capital costs)
Prcma.....

$325.00 ton

$40.00 hr

292

2920

S94.900

SI38,100

SII6.800

$21.213

I

fII
I

• Manpowcr include. two peoplc (health and safcty trainc4) at $20 per hout.

'Ibc treatment plant would operate 365 day. per year for the duration of treatmcot.

19126.1&c.3
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I TABLE 11
COST ESTIMATE: UPORADIFNT DISCHARGE

UNIT TOTAL

Ie ITEM COST UNITS QUANTI COST

PIPING
2.5· PVC $12 II 1300 $15.600

I PUMPS

5hp S2,OClO pump 2 $4.000

I 1NFILTRAnON:

O.33-acre:
SITE PREPARAnON

I Clearing and grubbin $6.000 .... 0.33 $1.980

On.dinglberm. $2.600 ao.. 0.33 $lI58

OUTPALL CONSTRUCTION

Riprap $75 oy $75

I TOTAL (D.33-acre) $2.913

2.3-acre:
SITE PREPARATION

I Clearing and grubbin $6.000 .... 2.3 $13.800

Grading/berms $2.600 .e.. 2.3 $5.980

OUTFALL CONSTRUCTION

Riprap $75 By $75

I TOTAL a.3-acre) $19.855

6-acre:

SITE PREPARATION

I Clearing and grubbin $6.000 .e.. 6 $36,000

Oradingfberma $2.600 .... 6 $15.600

OUTFALL CONSTRUcrrON

Riprap $75 By $75

• TOTAL (6-acre) $51.675

O&M (ANNUAL COSTS):

Electricity $0.10 kWh 32675 $3.268

I Maintenance

(Assume 5 % of cap. cost) $984

TOTAL $4.251

I RElNJEcrlON WELLS:

PUMPING TESTS

Equip. and mafl. $8.000 well 8 $64.000

I
Labor $60 manhour 480 $28.800

TOTAL $92.800

MOBn.IZAT10N $10.000 LS $10.000

I DECONTAMINATION

Rig and equipment $325 rig $325

I
WELLS

60'. 6- diameter well. $2.700 LS 8 $21.600

SO' It. ItceJ 1Cn:cnJ $50 LP 400 $20.000

10' It. llcel well riler $40 LP 80 $3.200

I Pilter pact $100 w.n 8 $lIOO

Bcntooite IICa1 $90 welI 8 $720

Capo $100 well 8 $lIOO

Locking coven $100 well 8 $lIOO

I
Labor $60 manhour 160 $9.600

TOTAL $57,520

.- TOTAL (Reinj. wells) SI60,645

19126.1&3
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IO&M (ANNUAL COSTS),
SO.10 kWh 32675 $3.268

.-
EJectricity
Maintenance

$3,856(Auume S" of cap. cost)
$1,124TOTAL

I
I
I
I
I
I
I

•
I
I
I
I
I
I
I..
I
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APPENDIX B

GROUNDWATER FLOW MODEL SIMULATIONS FOR
EVALUATION OF REMEDIAL ALTERNATIVES

E.C. Jordan Co.
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B.2 HYDROGEOLOGIC OVERVIEW

B.l INTRODUCfION

APPENDIX B

The groundwater modeling effort involved the following components:

6836-02
B-2

WOOI9126.MBO

The hydrogeology of Sites 1 & 3 has been assessed with stratigraphic information,
hydraulic conductivity data, and water levels obtained from 44 test borings and
monitoring wells installed at the site. A complete discussion and presentation of all
hydrogeologic and chemical data is included in the August 1990 Draft Final RI
Report and the April 1991 Draft Supplemental RI Report (B.C. Jordan).
Groundwater at the Sites 1 & 3 areas flows within an unconfined aquifer system
which is primarily composed of medium to fine sands which grade into stratified silt
and sand strata. These soils overlie a Presumpscot clay unit which is estimated to
range from 20 to 60 feet in thickness. Permeability tests conducted on Shelby tube
samples obtained from this clay unit indicate a hydraulic conductivity on the order
of 10-7 em/sec. This unit is considered to be a confining layer for the shallow
groundwater flow system, based on the observed thickness of the clay unit and its low
hydraulic conductivity. Upward vertical gradients of approximately .06 ft/ft were
observed in the vicinity of MW-210 and no chemicals have been detected in two
bedrock wells installed in the vicinity of the site (MW-210A and MW-21IA). Given

E.C. Jordan Co.

• model conceptualization
• selection of a model code
• calibration of model to observed conditions
• evaluation of various remedial alternatives

An RI conducted at NAS Brunswick Sites 1 and 3 indicated that past chemical
releases adversely affected downgradient groundwater quality, and that chemicals also
appear in leachate seeps in the vicinity of Mere Brook. This appendix presents an
overview of the groundwater flow model used to support the evaluation of remedial
alternatives for Sites 1 and 3. The principal objectives of the groundwater modeling
effort were to simulate and evaluate alternatives to (1) eliminate the contribution of
the landfill source to the downgradient seeps; (2) lower the groundwater beneath the
landfill to a level below the bottom of the landfill waste; and/or (3) capture
groundwater flow potentially migrating from Sites 1 and 3. Currently, the landfill
waste materials are 8 to 10 feet into the water table.
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The shallow groundwater system generally flows to the south, toward Mere Brook,
however a localized groundwater mound apparently exists north of the landfill
resulting in some groundwater flow to the southeast and southwest as well, but again
toward the meandering Mere Brook. Horizontal hydraulic gradients at the site range
form 0.01 to 0.03 foot/foot. Downward vertical gradients within the shallow aquifer
range from 0.05 to 0.07 foot/foot in the vicinity of the landfill. Upward vertical
gradients exist in the vicinity of Mere Brook and range from 0.1 to 0.3 foot/foot.

the high horizontal hydraulic conductivity in the sandy soils relative to the estimated
low hydraulic conductivity for the clay unit, groundwater flow at the site is expected
to be primarily horizontal with very little vertical leakage through the clay. The
topography of the clay surface is varied and was characterized through a Piezometric
Cone Penetrometer Test (PCPT) survey and the test boring program. The
groundwater contaminant plume is approximately 20 feet thick and is restricted to
the upper unconfined aquifer system.

Groundwater flow direction at the site is largely controlled by Mere Brook which is
a deeply incised stream located approximately 300 feet downgradient of the site.
Mere Brook is considered to be a gaining stream in the vicinity of the site and has
been observed to be flowing throughout the year. The shallow groundwater flow
system discharges to Mere Brook based on vertical gradients observed in the vicinity
of the brook, construction of vertical flow nets through the site, and data collected
from seepage meters and steambed piezometers. Further, water level data collected
south of the brook indicate flow northward to the brook (Le., the shallow
groundwater north of the brook does not pass beneath it). An analysis of this data
indicate that upward gradients exist beneath Mere Brook and that the stream gains
from groundwater discharge seepage throughout its length. Stream gauging data
collected at the site indicate that the drainage system has a total discharge of about
3.73 cubic feet per second (cfs). This discharge rate is based on rates obtained at
MB-1 (2.8 cfs) and at MS-4 (0.93 cfs). Based on the location of these sample
stations, and the range of discharge rates observed at these stations, the total
discharge for the area was based on a comparison of discharge rates at MB-I and
MS-4. This discharge rate is the result of surface water flow from small tributaries;
groundwater discharge from stream bank seeps; and groundwater discharge through
upward seepage from underlying sediments. During periods of minimal precipitation,
all three of these pathways would be expected to represent groundwater discharge
within the watershed. Discharge data and results are discussed in detail in the April
1991 Draft Supplemental RI Report (E.C. Jordan).
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Hydraulic conductivities at the site range from 0.18 to 49 feet per day (ft/day) with
the average hydraulic conductivity for the site estimated from this data to be
2.0 feet/day. Based on the average hydraulic conductivity, an estimated effective
porosity of 0.25, and an average gradient of 0.03 ft/ft, groundwater seepage velocities
at the site are estimated to be approximately 90 feet/year.

Hydraulic conductivities for stream bottom sediments, calculated from data from
seepage meters and stream piezometers installed in Mere Brook, were estimated to
range from 10-5 to 10-7 ern/sec, and the thickness of the river bottom sediment was
observed to be approximately 3 feet. The site receives approximately 41 inches of
rainfall per year. Given the relatively highly permeable sands at the site, and based
on an assumed infiltration rate of 45% for permeable sands (Caswell, 1987), a
recharge rate of 18 inches/year is estimated for the site. Water level measurements
obtained in the fall (November, 1988) and in the spring (April, 1989), which are
estimated to represent high and low groundwater conditions, indicate that seasonal
groundwater fluctuations in the vicinity of the site are generally less than 0.5 feet.

B.3 CONCEPTUAL FLow MODEL

A conceptual groundwater flow model was developed for Sites 1 and 3 based on the
current understanding of the hydrogeologic conditions at these sites and the
objectives of the model study. The groundwater flow system at Sites 1 and 3 was
conceptualized as a single layer system with groundwater flowing within a sand and
silt transitional unit. As discussed in the August 1990 and April 1991 B.C. Jordan
RI reports, the geology at the sites 1 & 3 area consists of sands over stratified silts.
As discussed in these reports, the stratigraphy above the Presumpscot clay is
considered a single aquifer unit, but, because of different physical properties, may be
separated into sand and transitional members. In the vicinity of the sites 1 & 3 area,
the transition member consists of stratified silts and is very thin. The sand
component of the overburden comprises the bulk of the aquifer and is the unit which
the various remedial alternatives would impact. For these reasons, and because the
clay unit is relatively impermeable, the modeled system was conceptualized as a
single layer system. This is also consistent with the intended simulations for
conceptual design evaluation of wells and slurry walls in that the wells are considered
to be fully penetrating and the slurry wall would be keyed into the Presumpscot clay
unit. As discussed in Section B.2, the saturated thickness of the shallow aquifer
system is dependant on the topography of the underlying Presumpscot clay formation,

E.C. Jordan Co.
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B.S MODEL GRID

B.4 SELECTION OF THE MODEL CODE

and groundwater flowing beneath Sites 1 & 3 is interpreted to discharge to Mere
Brook. The site area is recharged by upgradient groundwater flow and an assumed
uniform distribution of infiltration of precipitation over the area.
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Selection of a groundwater model numerical code was based on several
considerations: the code must have the ability to include as boundary or initial
conditions all significant hydrogeologic influences, be well accepted and documented,
and be readily available for use by others (in the public domain). It is for these
reasons that USEPA favors models by the U.S. Geological Survey (USGS), and has
issued guidance for modeling that encourages model selection based on the criteria
cited above. Further, it was believed that a numerical model could more adequately
represent the individual and combined effects of the remedial alternatives under
consideration than could an analytical model(s). Jordan considered several possible
candidate models and selected the USGS code MODFWW (McDonald and
Harbaugh, 1989) as a model that would best evaluate groundwater conditions and
satisfy the above criteria The positive aspects of this selection included the model's
potential for three dimensionality, variety of boundary condition modules, ability to
express variability in thickness of aquifer/aquitard units, and acceptance by the
modeling co=unity.

WOO19126.MBO

Figure B-1 shows the initial discretization for the model. Model elements are
smallest in the areas where the drains, wells, and/or slurry wall were being
considered. The entire model domain covers about 90 acres and consists of one
layer that corresponds to the water table aquifer· above the clay. This layer is
discretized (subdivided) into 24 rows and 29 colunms.

MODFLOW is a finite difference numerical model that provides the essential
features needed for the alternatives evaluation. The following sections of this
appendix describe the configuration of the model and the basis for selection of model
parameter input values.
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8.6 INITIAL MODEL INPUTS

Given the rapid response of the aquifer to stresses (i.e., relatively high hydraulic
conductivities, and the expected long-term nature of the potential remedial actions),
steady-state conditions were assumed for the model during most calibration and
simulation model runs.

Several input parameters are required for the MODFWW numerical model
simulation and include boundary conditions, hydraulic conductivity values, aquifer
bottom elevation if simulating a water table aquifer, river fluxes, and recharge rates.
These input parameters are discussed in general terms in section B.2 and specifically
addressed in terms of the model simulation within this section.

6836-02
B-6
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BoundilO' Conditions. Based on a review of the groundwater flow regime at the site,
boundary conditions were selected and input into the model. The western, eastern,
and southern edges of the model were input as constant head boundaries. The
northern portion of the grid area was specified as a general head boundary.
Figure B-3 illustrates the grid cells for which each type of boundary condition was
specified. Constant head boundaries are comprised of constant head cells for which
the head is specified in advance, typically based on an overlay of the interpreted
groundwater contour surface on the model grid area. Constant head values remain
at the specified value through all time steps of the computer simulation. Constant
head values input into this model are based on the overlay of observed groundwater
flow contours on the model grid area (Figure B-1). The general head boundary
specified for the northern model grid boundary provides for greater control in
simulating the flux of groundwater through this area of the model, especially under
stressed aquifer conditions. The hydrogeologic characterization at the site indicates
that a significant portion of the groundwater flow through the site is due to flow from
areas north of the site (see Figure B-1). The selected parameter values controlling
the flux across the boundary that were initially input into the model were based on
interpreted groundwater head values located 250 feet north of the model grid area,

The basic module file for MODFLOW includes a designation of which nodes are
active or constant heads. The values for constant head boundaries were specified for
active nodes on the eastern, western, and southern sides of the model grid. Constant
head values were interpolated for the model grid boundaries from an interpretive
groundwater surface contour map considered to represent average annual conditions.
This groundwater surface contour map is shown in Figure B-1.
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which flow through materials that have hydraulic conductivities ranging from 21 to
34 ft/day (which is consistent with the observed hydraulic conductivity range
discussed in Section B.2), and mass balance considerations relative to the amount of
recharge assumed for the model. A hydraulic conductivity of 21 ft/day was assigned
to the area north of the modeled area, and corresponding to colunrns 1-7 and 24-29.
A hydraulic conductivity of 34 ft/day was also assigned to the area north of modeled
area, and corresponds to the general head boundary specified for colunrns 8-23. The
specification of a higher hydraulic conductivity values in the above areas is inferred
from the presence of a groundwater mound north of the landfill site and the need
for higher flow rates in this area to attempt to provide a closer match to the
observed conditions.

Hydraulic Conductivity Inputs. Based on in situ permeability tests conducted in
monitoring wells at NAS Brunswick an average hydraulic conductivity of 21 ft/day
was specified over the entire model grid area. This constant hydraulic conductivity
value, combined with the varying thickness of the aquifer as defined by the top of
clay, result in variable aquifer transrnissivities over the modeled area. Although the
average hydraulic conductivity for the site as estimated through slug tests is
approximately 2.0 ft/day, a higher hydraulic conductivity value was input to the
model to achieve an acceptable calibration. This situation relative to a higher bulk
aquifer hydraulic conductivity versus slug testing results is co=on, and models often
require an upward revision of slug testing results during calibration. The hydraulic
conductivity used in the model is still within the range of hydraulic conductivity
values estimated by the slug test analysis.

Within the MODFLOW mode~ vertical gradients can only be simulated with a multi
layer configuration. Given the hydrogeologic interpretations for this site, and the
anticipation of essentially horizontal flow to the various proposed remedial
alternative controls, a single layer model with no vertical anisotropy is considered to
provide for acceptable representation of the aquifer conditions. No vertical
anisotropy was, or could be, assigned to the model.

Aquifer Thickness. The thickness of the single layer model was based on the
observed depth of a Presumpscot clay layer, which is interpreted to be an aquiclude
to significant vertical groundwater flow occurring in the upper sand and silt soils.
Figure B-2 illustrates the clay surface elevation (feet above mean sea level) which
was input into the model as the bottom elevation of layer 1. This allows the model
to calculate a varying transmissivity based on the hydraulic conductivity and the

E.C. Jordan Co.
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calculated saturated thickness. The saturated thickness of the aquifer is estimated
to vary between 20 and 50 feet. The bottom of the aquifer was equated to the top
of clay surface contour map presented in the April 1991 Supplemental RI Report
(E.C Jordan). The model grid is considered to be block-centered, which means that
the groundwater head value calculated for each model block or element is calculated
at a point (node) at the center of the block.

Recharge Rates. A uniform recharge rate of 18 inches per year (.0041 fr/day) was
input to the model grid area As discussed in Section B.2, this recharge rate of .0041
ft/day was based on an annual rainfall figure of 41 inches/year and an assumed
infiltration rate of 45% for permeable sand deposits. Constant-head boundaries and
river package nodes do not accept recharge. This amount of recharge is probably
conservatively high with respect to expected flow rates to drains or other simulated
groundwater control mechanisms.

River Fluxes. A river package, which is similar to other general flow boundary
condition simulators, was used to simulate groundwater interactions with Mere
Brook. As discussed earlier, the shallow groundwater flow system is interpreted to
discharge to Mere Brook which flows year round. The model calculates flow out of
or into the stream as a function of a driving head (the difference in river stage and
groundwater head) and resistance of some confining stream bed layer. A 3-foot
sediment thickness was input based on estimated sediment thickness values observed
during the Mere Brook seepage meter and stream piezometer study. Hydraulic
conductivities calculated from seerage meters and stream piezometers were
estimated to range from 10-5 to 10- em/sec. These values are considered to be
conservatively low and were varied during model calibration through the specification
of a conductance term in the river module package of MODFLOW. The final value
input into the model was 4.0 X 10-5 em/sec (.11 fr/day). This value is consistent with
the hydraulic conductivity value ranges observed throughout the NAS Brunswick site.
Calculated river conductance terms resulted in only two values depending on the
sizes of river simulation blocks: 183 square feet per day (ft2/day) (100 by 50 foot
nodes); and 366 ft2/day (100 by 100 foot nodes). The model elements representing
the stream are shown in Figure B-3.
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B.7 CALIBRATION

APPENDIX B

After varying parameter values through approximately 33 MODFLOW model runs,
the model calculated head values were considered a reasonable match to an
interpretive groundwater contour map generated for the site based on water level
measurements in the monitoring wells, and with respect to interpreted flow directions
and mass balances.

Several model inputs required adjustment during model calibration. These model
inputs primarily included the refinement of the aquifer thickness and the adjustment
of hydraulic conductivity values. Several runs were also necessary to calibrate the
general-head boundary package to simulate the groundwater mounding which
apparently exists beneath the landfill.
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The computed head values matched the observed head values reasonably well, with
the exception of the area associated with the interpreted groundwater mound in the
northern portion of the model grid area. In evaluating the calibrated model the
hydrogeologic parameters which were considered to be most accurate for comparison
of modeled and observed conditions, and determined to be most critical in the
modeled system included the mass balance or measured flux of the system,
groundwater flow directions, and hydraulic gradients. As discussed above, the
hydrogeologic model inputs have been adjusted in a manner consistent with the
observed site conditions. Various parameters, specifically aquifer thickness and
hydraulic conductivity, could be altered to allow for a closer match between
observed/computed head values and thereby reflect to a greater extent the

The primary difference between the groundwater surface contour map and the final
steady-state groundwater surface contour map is the groundwater mounding which
is interpreted to occur within the northern portions of the landfill (i.e., the 46 and
44 MSL groundwater contour lines). Although the water level measurements
obtained at monitoring wells in this area suggest a groundwater mound, the actual
existence of this hydrogeologic feature is questionable. It may be a reflection of
localized semi-confined conditions. In either case, the simulated groundwater surface
contours represent the best match to the observed contours, within the acceptable
range of hydrogeologic parameters available for input. The numerical simulation
could be made to better fit the interpreted groundwater measurements, however, that
would involve adjusting hydraulic conductivity values in a manner inconsistent with
the observed conditions.
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groundwater mounding interpreted to exist at the site. However it is important to
note that if a model's structure ignores important sources, geologic heterogeneities,
or physical processes, calibration is reduced to a fitting exercise that forces available
inputs to compensate for an improper formulation (National Research Council,
1990). This numerical model has been properly formulated and calibrated within the
range of acceptable input values.

Model Limitations. The groundwater flow model was developed and implemented
to provide for a comparative evaluation of remedial alternatives as part of the
Focussed Feasibility Study process. It is not intended to provide for information
required as part of the detailed design process. Given the purposes of the modeling
effort, several simulation aspects of a numerical model study were not performed.
These include validation analysis, sensitivity analysis, error analysis, and a post-audit
evaluation. The model was properly constructed and utilized to provide for an initial
screening of remedial alternatives.

The hydraulic gradients compare well; .01 ft/ft to .03 ft/ft for the observed
groundwater contour map, and .01 ft/ft to .02 ft/ft for the simulated groundwater
contour map. The groundwater flow directions also compare well, with both the
interpreted observed and simulated contour maps indicating groundwater flow to the
southeast and the calculated mass balance (total in) was estimated at 83,000 ft3/day
and the modeled mass balance (total out) was 78,054 fe/day. This mass balance
comparison (total in vs. total out) is within approximately 6% which is considered to
be within an acceptable range for a calibrated model. The modeled mass balance
closely matches values estimated from site data of the overall groundwater flux.

6836-02

B-I0
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The final calibration run is considered to be in good agreement with the observed
flow system and is expected to provide for a reasonably accurate and comparative
simulation of the various remedial alternatives. It should be noted that a numerical
simulation provides for a more accurate and detailed evaluation of alternatives than
could be accomplished using analytical solutions. Given that the purpose of the
model is to evaluate the relative effectiveness of the various remedial alternatives,
and not provide actual design information, the numerical model is considered to be
adequately calibrated for the intended purposes of the modeling. The final steady
state calibration run is presented in Figure B-4. At this point, the model was
considered adequate to perform the simulations planned to evaluate potential
feasibility study alternatives as applied to groundwater.
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While the model reasonably represents the shallow aquifer, there are aspects of the
model which limit its accuracy and which should be c<Jnsidered when applying and
interpreting model results. These limitations concern mainly the simplification of the
system as I-layered, simplified boundary conditions, and the absence of detailed
validation. While these limit the model from application to detailed design, these
limitations are not considered to detrimentally affect the usefulness of the model as
a screening tool for comparison and evaluation of identified remedial alternatives at
the conceptual stage. These limitations of the model are discussed in the following
paragraphs.

The simplification of the aquifer as a one-layer system does not permit considerations
of vertical gradients nor of variations of hydraulic conductivity with depth. This
limits detailed examination of the interaction of the effectiveness of drains and wells
with depth, and also may limit the ability of the model to simulate the interpreted
presence of a mound within the model area.

The simplification of the boundary conditions were accepted as reasonable
representations base on current knowledge and the screening level nature of the
model. However, for a more accurate representation, it would be better to consider
a more regional model to identify more accurate representations for the boundaries,
particularly the choices for constant head boundaries. In evaluating the effect of the
proposed remedial measures, however, it did not appear that there were any
significant boundary effects as a result of the simulated stresses. The model limits
also prohibit assessment of potential interactions with potential remedial actions for
the Eastern Plume. This interaction, however, will be addressed in the design level
model for site groundwater remediation.

No formal validation on the model was performed except for simple mass balance
calculations. Little data exist for validation other than for stream flow data which
were useful in establishing baseflow information. The inclusion of this level of
analysis will have its greatest effect on the determination of a more accurate value
for hydraulic conductivity for the site. This will be important in determining design
flow rates. The effect on expected flows will generally be linear with hydraulic
conductivity and will affect most remedial measures proportionately with respect to
flows. Variations in hydraulic conductivity could bias decisions between active and
passive systems based on power and size requirements to achieve pumping removal
rates.

E.C. Jordan Co.
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B.8 EVALUATION OF REMEDIAL ALTERNATIVES

• Alternative 1,3-C: Containment (Cap and Subsurface Hydraulic
Barrier)

• Alternative 1,3-F: Cap/Passive Groundwater Collection/Treatment
(Cap and Downgradient Trench)

B.8.1 Alternative l,3-C

6836-02
B-12
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• Alternative 1,3-D: Passive Groundwater Collection/Treatment
(Downgradient Trench)

• Alternative 1,3-E: Cap/Groundwater Extraction/Treatment (Cap and
Downgradient Extraction Wells)

WOOI9126.MBO

Modeling this alternative involved the simulation of a clay cap and an upgradient
sluny wall. The clay cap was simulated in the model by reducing recharge over the
proposed cap area to values typical of a clay cap. This area of reduced recharge
indirectly simulates the presence of a clay cap. The alternative also includes the
extraction of one pore volume of water from beneath the cap area at a rate of about
80 gpm. This component of the alternative was not included as part of this modeling
effort. It should be noted that this groundwater extraction will lower the
groundwater levels within the landfill boundaries in a shorter time frame than that
presented for just a sluny wall and cap. Since the barrier wall essentially surrounds
the site, the extraction of this groundwater volume is not expected to have a
significant impact on Mere Brook. The clay cap was simulated at Sites 1 and 3 over
the area shown in Figure B-5. The proposed clay cap was designed to reduce
groundwater recharge through the cap to 0.5 inches per year or 0.00011 fr/day. This
recharge rate was specified for nodes indicated in Figure B-5, as opposed to the 18
inches per year over the remainder of the model.

The groundwater flow simulations performed to evaluate remedial alternatives were
accomplished using the final calibrated model (which can be considered the no action
or minimal action condition). The following groundwater flow conditions were then
simulated by adding simulated drains, restricting recharge over areas, or by assigning
low hydraulic conductivity values to elements representing barriers:
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B.8.2 Alternative l,3-D

A trench downgradient of the landfill was simulated in the model to evaluate the
effect of a passive drain (operating by gravity) on groundwater flow at the site. The
MODFLOW drain package was used to simulate a passive drain i=ediately
downgradient of the landfill. The nodes for which the drain package was specified
are shown in Figure B-7. A drain conductance value was derived and input into the

The model simulates a slurry wall as the entire thickness of the model node, which
is unrealistic. Therefore, factors of 16 or 33 (depending on the node size of either
50 or 100 feet wide) were factored into the slurry waIl hydraulic conductivity values
to account for a typical slurry wall construction thickness of 3 feet, and thus allow an
appropriate groundwater flux to occur through the waIl. That is, the hydraulic
conductivity for slurry wall modes represent the composite for 3 feet of low hydraulic
conductivity slurry and 47 feet of sand for a 50 foot wide grid node. This amount of
seepage is stilI considered to be relatively small.
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A slurry wall was simulated in the model to evaluate the effects that diversion of
upgradient flows around the landfill would have on groundwater levels beneath the
landfill. The nodes for which the slurry wall was specified are shown in Figure B-5.
The slurry wall was conceptualized as horse-shoe shaped, surrounding the landfill
area with the exception of that part within the Weapons Compound. The slurry wall
simulated for Alternative 1,3-C was configured in this manner to prevent
groundwater flow, which would be deflected by this slurry waIl, from flowing around
the slurry wall and affecting the southern portion of the landfill area. It should be
noted that slurry walls have been installed at the depths required at this site. Several
contractors have equipment that can install deep slurry walls and these methods are
described in more detail in Section 3.3 of this report. Given the feasibility of slurry
wall construction to the clay surface, a single layer simulation is considered
appropriate to evaluate this component of the alternative. The hydraulic conductivity
of the slurry wall was assumed to be 0.003 ft/day (lx10~ ern/sec). Figure B-6
illustrates the effect a slurry wall would have on groundwater flow directions and
levels within the modeled area. This figure also reflects the effect a landfill cap
(simulated by reduced rechange) will have on the system. Based on computed head
values in the calibration model run, and computed head values generated from this
scenario, groundwater levels beneath the landfill are expected to decrease by 8 to
10 feet. This would result in groundwater levels at, or near, the bottom of the
landfill waste.
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B.8.3 Alternative l,3-E

nodes specified for the downgradient trench. A check on this drain conductance
value was performed using the equation Q = KiA where:

This calculated volumetric flowrate of 18,400 ft3/day of groundwater through the
model compared well with the mass balance output for runs with a drain package
conductance value of 100 ff /day.

6836-02
B·14
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Q = flow in cubic feet per day (fe/day)
K = hydraulic conductivity (estimated at 21 ft/day)
i = hydraulic gradient (calculated at 0.03 ft/ft)
A = area of groundwater discharge (estimated at 29,250 ft2)

The third alternative evaluated as part of the model study consisted of a landfill cap
and a downgradient extraction well system. To provide the most effective
groundwater flushing of the landfill wastes, it was determined that the extraction well
system would capture groundwater downgradient of the landfill, but would not lower
water levels beneath the landfill wastes. This would ensure that groundwater would
continue to flush contaminants from the source area. Otherwise, whenever the wells
were turned off, groundwater would rise up into the waste again, and could resume
the leaching of contaminants into the groundwater.

WOO19126.MSO

Based on this calculation for this alternative, approximately 0.184 x las ft3/day is
estimated to flow from Sites 1 and 3. Figure B-7 illustrates the effect of a passive
downgradient trench on groundwater flow directions and levels within the modeled
area. Based on computed head values in the calibration model run, and computed
head values generated from the passive collection trench run, groundwater beneath
the landfill is expected to decrease by 2 to 4 feet. The passive groundwater trench
would be collecting groundwater migrating from Sites 1 and 3. The volumetric
budget for the final trench alternative model run indicates the trench would collect
approximately 80 gpm. Given that this alternative, as well as Alternatives 1,3E and
1,3F, will collect groundwater passively under natural flowrates. Surface water flow
in Mere Brook is not expected to be significantly impacted. A comparison of heads
associated with the modeled river nodes for both the calibration run, and these
alternatives runs, indicate that only relatively small head changes in Mere Brook
would occur (less than a I-foot difference). Nodes associated with Mere Brook did
not go dry in any of the alternative simulations. .
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Eight extraction wells were simulated at the locations shown in Figure B-8. The
computed volumetric budget discharge rates associated with the passive downgradient
trench were utilized as a guideline in estimating extraction well rates. A total of
approximately 80 gpm would be extracted from the system. The groundwater model
reflects that transmissivity is greater in the southeastern portion of the landfill area.
Therefore, extraction wells in this portion of the system were simulated with pumping
rates higher than those in wells in the southwestern portion of the extraction system.
Pumping rates from west to east ranged from 4 to 29 gpm. Based on this model
simulation, this extraction well system would lower groundwater beneath the landfill
approximately 3 to 5 feet.

8.8.4 Alternative 1,3-F

This model evaluation involved the simulation of the effects of a landfill cap and a
passive downgradient trench. Alternative 1,3-F would both minimize recharge to the
landfill wastes and collect groundwater downgradient of the Sites 1 and 3 landfill.
The trench would collect groundwater passively and only lower groundwater by 2 to
4 feet beneath the landfill. This passive system would also permit groundwater to
flush through the landfill wastes. The head distribution for this simulation is similar
to that modeled in Alternative 1,3-0 and is shown in Figure B-9.

8.9 SUMMARY

The MOOFLOW model developed for Sites 1 and 3 reasonably represents the
behavior of the shallow aquifer at these sites. The groundwater gradients, flow
directions, hydraulic conductivity, and mass balances simulated in the model all
reasonably match with field data and observed hydraulic conditions. Within the
recognized limitations of the model, it was then used as a screening tool to compare
and evaluate conceptual designs for identified remedial alternatives. The flow model
was used to simulate remedial alternatives involving: a landfill cap/slurry wall
(Alternative 1,3-C); a passive downgradient drain (Alternative 1,3-0); a landfill
cap/downgradient extraction well system (Alternative 1,3-E); and a landfill
cap/passive downgradient trench (Alternative 1,3-F). Information from the
simulations was used to estimate flow required to establish containment and
collection, and to judge the probable relative effectiveness of proposed groundwater
remedial alternatives.

E.C. Jordan Co.
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1..****** A N A L Y SIS OF STRIPPING TOW E R *******

IZ

IpROJECT

I!"..NGINEER

I

BNAS

RBP

PHYSICAL CONSTANTS

Dl>.TE

PAGE

1/9/1991

1/2

PACKING PROPERTIES

CONTAMINANT PROPERTIES

cal/mol
ft-2/s
ft-2/s

I
Design temperature
Density of water
Density of air

I liscosity of water
Tiscosity of air
Surface tension of water

lr~tmosPheric pressure

•Name
~olecular weight
lIBoiling point

Molal volume at boiling point

Eenry,s Constant
-nthalpy upon dissolution in water
olecular diffusivity in air

Molecular diffusivity in water

I
I

Name

taCking Material
ominal Size
pecific Area

Critical surface tension
aacking depth
~ir friction factor

:

:

:
:

50.0 degrees F.
62.4 Ib/ft-3

0.0778 Ib/ft-3
8.80E-04 Ib/ft.s
1.l6E-05 1b!ft.s

74 dyne/em
1. 00 atm

Vinylchloride
62.5 g/mol

9 degrees F.
0.0653 L/mol

3.40000
3800

1. 20E-04
8.95E-09

Jaeger Tripacks
Plastic
1.00 inch
84.7 ft-2/ft-)

33 dyne/em
15.0 ft

28

3209 Garner Ames, Iowa 50010

I
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I

AIRSTRIP Ver. 1.1

04r****

IC) 1988

C-E Environmental, Inc.
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*****



Expressed per unit of stripping tower cross-sectional area
Expressed per unit of tower length

MASS TRANSFER PARAMETERS

CONTAMINANT REMOVAL

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

I

el
I
I
I
I
I
I
I

•
I
I
I
I
I
I
I

--
I

#

*
*
*
*

*

*

*******

1/9/1991

2/2

Ames, Iowa 50010

TOW E R

PAGE

DATE

*****

%
ft-2/ft-3
ft/s
ft/s
ft/s
lis

ft

3209 Garner

180.0 ug/L
1. 3 ug/L

99.3 %
0.05318 lb/ft-2.day

0.00470 mg/ft-2.ft-3

3.5 Ib/ft-2.s
0.430 Ib/ft-2.s
24.79 gpm/ft-2
2479 gpm/ft-2

0.685 " H20/ft
100.0
200.1

46.5
39.4

0.000463
0.080884
0.000462

0.0182
4.9422
3.0351

:

:

STRIPPING

LOADING RATES

OF

C-E Environ---~a1, Inc.
C-2

(Cl 1988

*****

BNAS

RBP

ANALYSIS

AIRSTRIP Ver. 1.1

*******

PROJECT

ENGINEER

*

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
concentration in airstream
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1*****'** ANALYSIS OF STRIPPING TOW E R *******

I:?ROJECT

IENGINEER

BNAS

RBP

DATE

PAGE

1/9/1991

1/2

I PHYSICAL CONSTANTS

CONTAMINANT PROPERTIES

cal/mol
ft-2/s
ft-2/s

degrees F.
Ib/ft-3
lb/ft-3
lb/ft.s
lb/ft.s
dyne/em
atm

Dichloromethane
84.9 g/mol

104 degrees F.
0.0714 L/mol

0.08400
3620

1. 07E-04
8.48E-09

50.0
62.4

0.0778
8.80E-04
1.l6E-05

74
1. 00-

:Molecular weight

t oiling point
olal volume at boiling point

Henry's Constant
~nthalpy upon dissolution in water
~olecular diffusivity in air

Molecular diffusivity in water

.eesign temperature

.~ensity of water
Density of air
Viscosity of water

l~iscositY of air
Surface tension of water
Atmospheric pressure

I

•
I

PACKING PROPERTIES

Lame
Packing Material

Fominal Size
~pecific Area
Critical surface tension

aacking depth
Irir friction factor

:

:

Jaeger Tripacks
Plastic
1.00 inch
84.7 ft-2/ft-3

33 dyne/em
15.0 ft

28

C-E Environmental, Inc.*****

I.-
I

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

*****
C-3



* Expressed per unit of stripping tower cross-sectional area
i Expressed per unit of tower length

CONTAMINANT REMOVAL

MASS TRANSFER PARAMETERS

Percentage of packing area wetted :
Wetted packing area :
Transfer rate constant in water :
Transfer rate constant in air :
OVerall transfer rate constant
OVerall mass transfer coefficient
~ . :
HTU

'S •

e·
•••••
•
•

•••••
••
•..
•

*
*
*
*

*

*

*******

1/9/1991

2/2

Ames, Iowa 50010

TOW E R

DATE

PAGE

*****

3209 Garner

460.0 ug/L
11.6 ug!L
97.5 %
0.13343 lb/ft-2.day

0.01179 mg/ft"2.ft-3

3.5 lb/ft"2.s
0.430 lb/ft-2.s
24.79 gpm/ft-2

2479 gpm/ft-2
0.685 " H20/ft
100.0

5.1

46.5 %
39.4 ft"2/ft-3

0.000451 ft!s
0.075179 ft/s
0.000403 ft/s

0.0159 lIs
4.3099
3.4804 ft

:
:

:

S T RIP PIN G

LOADING RATES

OF

C-4

C-E Environmental, Inc.

tC) 1988

*****

AIRSTRIP Ver. 1.1

******* A N A L Y SIS

ENGINEER : RBP

PROJECT : BNAS

Water mass loading rate
Ai~ mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream



Thank you for your interest in Geo-Con, Inc.

RO Box 17380· Pittsburgh, PA 15235· Tel (412)856-7700· FAX (412)373-3357

Thank you for your interest in Geo-Con's new deep drainage
trench technique using bio-degradable polymers (B-P). A
technical brief describing this technique is attached for
your review.

The B-P deep drainage technique is a method of installing a
groundwater collection system, without driving sheet pilings
and installing numerous well points. The B-P trench system
uses the slurry cut-off wall excavation technique, but
utilizes a bio-degradable polymer in lieu of the bentonite
slurry normally associated with slurry cut-off wall systems.
The bio-degradable polymer keeps the trench open while the
drainage system is installed. After drainage system
installation, the bio-polymer is bio-degraded into a
sugar-water solution and disposed of into municipal sewers
(after confirmation tests provide a contaminate free
solution) •

Helica Office (813)647-5888
New Jer""y Ctf;ce (609)848-2220

October 15, 1990

Sincerely,

~W--
Richard W. Hanford, P.E.
Sales and Marketing Manager

C-s

a fast, economical method of
If you have any questions, please
nearest Geo-Con regional office as

Texos Ctfiee (817)383-1400
Califcrnic Office (408)453-3587

Dear Ms. Tschudy:

Ms. Kristie Tschudy
E. C. Jordan
P. O. Box 7050
Portland, ME 04112

The B-P trench system is
groundwater collection.
feel free to contact the
listed below.

RWHjja

Attachment
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Schematic of Typical Bio-Polymer Slurry Drainage Trench

1
1

/-1

without the use of lateral
bracing.

B-P slurry trenches are in- J
stalled by excavating a nar-
row trench (2 - 4 ft. wide) whil
simultaneously pumping in a
biodegradable slurry and 1
maintaining the level near the
surface and above the sur
rounding groundwater table.
The trench is then backfilled 1
with permeable materials to
form the permanent drainage
system.

The critical ingredient i__~.
B-P Drain is the biodeg
ble slurry. The active ingr 
dient in the slurry is a natural
bio-polymer which yields a 1
psuedo-plastic fluid when
slurried with water. A
properly controlled and
modified siurry will remain
effective for one to two
weeks before reverting back
to water. Specially modified
slurry mixing equipment is

groundwater plumes,
• collect contaminated

groundwater inside of
waste containment
landfills.

• transmit groundwater
around work areas.

• hydraulically isolate
lagoons or holding ponds.

The B-P Drain installation com
bines the continuity and stor
age capacity of an interceptor
pipe-drain with the ease of
installation and depth capa
bility of a deep well system.

CONSTRUCTION
The construction sequence
for the B-P Drain is similar to
that used for slurry cut-off
walls except that 1) permea·
ble materials such as gravel
or sand are used for the
trench backfill. and 2) a bio
degradable slurry is used in
lieu of a bentonite clay slurry
to support the excavation

C·6

APPLICATIONS
The first productive use of a
B-P Drain was in the 1970's
in Europe for the interception
of groundwater near unstable
highway slopes. It was found
that a B-P Drain could effec
tively lower in-situ pore pres
sures by transmitting ground
water around the unstable
slopes without the need for
eX1ensive dewatering. mass
excavation and structural
bracing.

In the United States, there has
been a growing need for deep
Drainage trenches to collect
contaminated groundwater for
treatment and disposal. Often
thesedrainsmustbeverydeep
and operated for extended
periods in congested areas.
Recent advances in the slurry
trench equipment and bio
degradable slurry additives
have made the use of this
technology both practical and
cost-effective. B-P Drains are
now economically competi
tive on projects where mass
excavation. sheeted excava
tions and/or well points would
have previously been used.
Some recommended applica
tions are to:
• stabilize earthen slopes,
• intercept contaminated

Sio-Polymer
Slurry Drainage
Trench
Bio-Polymer Slurry Drainage
Trenches (B-P Drain) are nar
row. vertical trenches filled
with permeable materials that
act as interceptor drains or
extraction trenches for the
collection or removal of
groundwater and
groundwater-borne pollu
tants. B-P Drains are con
structed using the slurry
trench technique with a bio
degradable carbohydrate
instead of bentonite as the
active ingredient in the water
based trenching slurry. The
principal advantages of B-P
Drains are their high ground
water transmissivity. rapid
installation sequence,
superior safety environment
for workers, and relatively
greater depth capability.

DEEP
DRAINAGE
TRENCHES
SYTHE
SIO-POLYMER
SLURRY
TRENCH
METHOD

Technical
Brief

T-SW-02-87
<91989 Goo-Con. Inc.

Regional Offices:
CA (408) 453-3587
FL (813) 647-5888
TX (817) 383-1400
NJ (609) 848-2220

u Geo-Con, Inc.
Geotechnical Construction

P.O. Box 17380
Pittsburgh. PA 15235
(412) 856·nOO
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contaminated groundwater
by extending the drain as
deep as a natural aquiclude.
In other cases, the ground
water sink created by the
drain can be used to create a
flow toward the well thus
minimizing both the length
and depth of the drain. B-P
Drains may be combined with
slurry walls to both contain
and collect groundwater.

This type of system has obvi
ous construction advantages
as well as optimum flexibility
in modifying groundwater
patterns for the designer.

CONCLUSION
Deep drainage trenches can
be installed by the bio
polymer slurry trench method
and are gaining recognition
for use in slope stability and
pollution control. This tech·
nique offers a cost-effective
solution to many construction
and design problems for
drain installation. The econ
omy and flexibility of the tech
nique are being utilized on an
increasing number of projects.

Well installation

modified with slurry additives
for successful trenching and
later broken with other addi
tives. In general, a properly
controlled slurry will be resis
tant to most saline or con
taminated groundwater,
though the slurry's effective
lifetime may be shortened by
some environmental factors
such as temperature and soil
water chemistry.

Typically, drainage trenches
for waste containment are
installed on the down·
gradient side of waste con·
tainments. For stabilizing
slopes, the drain is installed
up-gradient of the slope.
Pairs of drainage trenches
may be installed on both
sides of a contaminated zone
to act as a recharge and col·
lection system. A comprehen·
sive understanding of
groundwater patterns and the
purpose of the drain is
required for each project. In
most cases, the depth of the
drain is designed to intercept
groundwater well below sea
sonal fluctuations. Drains
may be installed to collect all

Slurry shortly after addition
of breaker solution

DESIGN ~":

The incorporation of a B·P Drain i.~
into any project requIres a work- ""~.ia••
ing knowledge of both the ' •
strengths and limitations of the
technique. The primary design
considerations for a B·P Drain
are hydraulic conductivity,
clogging resistance, collection
and disposal options, slurry
compatibility, and project
application.

Hydraulic conductivity and clog
ging resistance are critical
factors which are usually
evaluated based on filter
criteria with the surrounding
soil and the required permea
bility of the drain. Typically a
well-graded but freely drain
ing sand or stone is used as
the backfill. In difficult appli
cations it may be necessary
to incorporate a woven
geotextile to the face of the
trench to minimize the migra
tion of fine soil particles into
the drain.

Usually a collection point or
extraction well is installed to
collect groundwater. The
groundwater can then be
transmitted to an on-site
treatment or storage facility.
Well spacing, screen open·
ings and casing dimensions
are sized based on the filter
material and performance
expectations.

In order to have an effective
slurry, it is necessary to have
a reliable water source for
slurry mixing. The fresh
slurry may be preserved and

C-7

I
I

I

I
I
I
I
I
I

used to blend the bio
polymer, additives and water

I
into an effective trenching

•

urry. Monitoring of the pH
. d viscosity of the slurry is
. quired to maintain the sta-

I bility of the slurry and thus
the trench during excavation.

Once the trench is open and

I
supported with slurry, a vari
ety of permeable materials
may be placed through the
slurry into the trench. The

I
simplest system is to fill the
trench with gravel or a sand
filter and grade the trench
bottom to a collection point.

I In difficult soil, vertically
graded filters may be tre
mied into the trench or filter
fabrics sunk into the trench

I to resist invasion of soil into
. the drainage system. Well

casings can be easily placed
into the trench during exca
vation to provide ground·
water extraction capabilities.

When the trench is com
pleted, the remaining bio
polymer slurry is broken or
converted back to water and

..

inute amount of natural
dstuff (residual bio
ymer) which is quickly

consumed by soil organ
isms. The breaking of the
bio-polymer is accomplished
either by natural enzymes in
the soil or by the addition of
a breaker solution. Once the
slurry has been broken, the
native soil formation sur
rounding the trench assumes
its original hydraulic con
ductivity in a short time.
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APPENDIX D

GROUNDWATER CLEAN-UP TIME ESTIMATES FOR
LANDFILL WASTES: ALTERNATIVE 1,3-D AND 1,3-E

E.C. Jordan Co.
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GROUNDWATER CLEANUP TIME ESTIMATES FOR LANDFILL WASTES
ALTERNATIVES 1. 3D AND 1. 3E

Pore Volume Estimate--Alt. 1,3C

Sites 1&3 Area:
600 FT X 600 FT X 24 FT - 8640000 FT3

or:
64,800,000 gallons @25% porosity - 16.2 million gallons

One can derive an equation to estimate the cleanup time, t r , required for
lowering groundwater concentrations at sites 1&3 site based on an initial
concentration of Co to a final concentration Cr' A volume of soil having an
areal extent, A, and thickness L, is leached primarily by horizontal
percolation of groundwater moving through the waste at a velocity Vx ' A mass
balance for the removal of contaminant from the volume is:

I
I
I
I where: the mass of contaminant adhered to the soil

I

•
I
I

Vw the volumetric flow rate of groundwater through the
contaminated soil volume.

C, - the concentration of the contaminant in groundwater
leaving the volume

This assumes that the initial mass of contaminant is nearly all on the soil,
that chemical equilibria are established during time of travel, and that the
volume is a uniform aquifer, all simplifying, but reasonable, assumptions.

Mw is the concentration on the soil, Cw' times the mass of soil, He, or:

I
I
I

where: A the cross area of the contaminated volume normal to
the groundwater flow

L the length of the volume in the direction of flow

p the density of the soil taken as 2.65 kg!l (SEAM)

n the porosity of the soil

I
Assume linear partitioning so that:

K.i • C.e - foe • K"e C,

I.-
I

where: the fraction of organic carbon

the organic carbon partition coefficient

D-1



The volumetric flowrate, Vw' is also the seepage velocity, Vx' times the area
(pore fraction), or

Substituting these expressions into the differential equation gives:

dcw AnV.Cw

dt ALp(n-n) foe K"e

or:

dCw nV. dt

Cw Lp(l-n)foe K"e

or, solving for t f ,

t f -(Lp[l-n]foe K"e) (In[Cr/Co)) / (nVx )

Note also that for linear partitioning, the ratio Cf/Co is also the ratio of
the final groundwater concentration to the initial, and that -In(CfCo) 
+In(Co/Cf) .

If 800 feet is used as an approximate longitudinal length of the landfill
wastes, the average dareian seepage velocity nVx is 90 ft/year, linear
partitioning is assumed with an foc ranging from .005 to .02, a bulk density
p(l-n) of 1.6 kg/i, Kae of 57 i/kg for vinyl chloride, 180 mg/i as a maximum
concentration in groundwater, and 2 ug/i is taken as the MCL, then:

t f he KeD L p<l-n) In Co/Cf
nVx

t f (005) 57 Ukg) <l.6 kgO) (800 ft) In 180
90 ft/year 2

t f 4.05 In 180 Tf - 18.2 years
5

t f (.02) (57 i/kg) (1.6 kg/i) (800 ft) In ll!Q
90 ft/year 2

t f 16.2 In 180 Tf 72.8 years
2

For both alternative 1,30 and 1,3E the time for the landfill wastes to be
flushed is expected to range from 18 to 73 years. This range of cleanup time
is primarily a result of the potential variability in estimated foe values at
the site. Inefficiencies of flushing and heterogeneities in the actual
aquifer system will probably cause longer removal times than those estimated
in this calculation.
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LOCATION OF MONITORING
WELL PAIR

-, LEGEND '
~
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1'1
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CHLOROFORM 17 VINYL CHLORIDE 27
ALUMINUM 550000 1.Z·0ICHLOROETHENE(TOTAL) - 40 ~
ANTIMONY' 1n ALUMINUM - 792J_'¥ BARIUM 1840 ) CALCIUM 20600 40900 1.1.1-TRICHLOROETl-lANE 4~' \ ! 1,1.1·TRICHlOAOETHANE 7

O
l1/II BERYlliUM 33 YW..:m IRON 223 1120J TRlCHlOROETHENE 190 I I TRICHLOAOETHENE 17

•

\. CALCIUM 113OCO SODIUM LEAD 3.1 TETAACHLOROETHENE 7 ~ MW
4

224 70' TETRACHLOROETIiENE 6
...t CHROMIUM 1040 S6OQ..1Z200 MAGNESIUM 5250 tll00J BJCAR~ONATE 11 ;. BICARBONATE

121 MW 101"L't- COBALT 652 ~ CALCIU" NO""" "ANGANESE 709 <710 CHLOAIDE • \'6. CHLOAIDE 8.1 - 1'- LOCATION OF EXISTING
MANGANESE N~'8 SOQIUI.I _ 22.00 SULFATE NOI~_=~ COPPER 984 ~NC ND-62JB ~NC _ 110 SULFATE NO ,~~!,;,i~~~~~~~~b~~::::;~~,I. :~_~M:O~N~IT~O~R~I~N~G~W:E~L~L:..- L

r -~~ *2(;' .,--BICAABONAle-------..,--8:3----BtCARBONAlE 50 12O j ~I ~MW-222 ','.0
/ MAGNESIUM 32000 CHLORIDE 5.2 CHLORIDE 20 14 \ T - '

~ _~, -'- , MAlIIGANESE 24900 SU~FAn; 11 _; SULFATE 13 24 QYi:.m j
MERCURY 1 ~ / 11....· ( MW,m= ~ NICKEL 1100 /' / _ fjI-' A II. BIS(2·EmLHEXYLjPHTHALATE NO. 0
POTASSIUM 196000J /t~ --- . , ! 1 2·DICHLOROErnENE TOTAL 7 CAOMIUM No.8.2 I

ARSENIC NG-l0.6J SODIUM 146000 1-- ~ ElHYLBENZENE I I 89 MW-209 BICARBONATE NO: MW-225A,B I
SODIUM 12OOOJ-14600 VANADIUM 1590 r. \ --- ~-~ XYlENE(TOTAL) _ 350 "~~ MW·223 I CHLORIDE NlIt ~
ZINC, NO 21 ZINC 2500 / _ \ 1.4-DICHLOROBENZENE _ 10J ~ SUlfATE NI~
~~:I~~ATE ~~ BICARBONATE 490 .-jo) MW-233 NAPHTHALENE 13J I. Y MW-2D3! '"
SULFATE NlA _ CHLORIDE 38 ~ ALUMLNUI.I - lno *" \ -------------~-~-------~~--

~
___ _ SULFATE 11 -y ... _ ~~,;'UM 34~OO ,5.\~" ~ BASE MAP PREPARED 'ROM PLANS COMPILED ANO CONTROLLED BY I

')&3~ W ij/'// MW.201 \ J MAGNESIUM 16100J 6240 \ JAMES S. SEWAl.L COMPAUY, OLO TOWN. ME.• SCALE 1 INCH .. 100 FEET,
I-,M -101 / / r ' C MANGANESE 244 1400 • MW-l0o 111·TRICHLOROErnANE 19--'\ 26SHEETS.OATEo 11·12-81: AJ'o FROM PLANS ENflTLEO·US.NAYAl AIR
V \ ..... / / ~ All ~ SODIUM 14300 5740 (..1"4, \ TRieHloRoErnENE 5.7 STATION, BRU'ISWICK. MAINE' SCALE I INCH .. 200 rEET. 9 SHEETS,

___:!:.._,-_-".o..:'-1" +- VANADIUM 52.2 ~ \ ALUMINUM 255-310 COMPILED IN JANUARY 1958: MODIFIEO BY JOROAN DASED ON FIELD

t&l:1U / / ARSENIC 13-22J NG-I6045 ZINC I _ 51.5 \ CALCIUM 71Uo-rAoo OBSERVA.Tl0c.N-:-5=-:-M_A-=O-=E~"-=...' .._-,....::.::.------~----,
/ CAlCIUM _ 18000-18500 MW -216A,B BICARBONATE 81 240 SODIUM 1501»16900 r ,./

CALCIUM 11800 CHROIroiIUM No-l1 \ CHLORIDE 81 52 .!fli:Zll IRON ND-215 r- Ilrll:lll A D. .'p ~
IRON 153 MAGNESIUM N0-515O 51so.8300 SUlfATE 20 N'O BICARBONATE 20 \ .... . /_f

LEAD 3.5 M~GANESE .No-l5..1 552.570 1.U-TRICHLOROETHANE 28 CHLORIDE Nt J 1,1.QICHLOROETHENE 21 _/
MANGANESE 711 POTASSIUM 14200-9000 No-l4400.... \ TRICHLOROErnENE 33 SULFATE Nt 12-DICHLOROErnENE(TOTAlI 20 27
SODIUM 20600 SODIUM 4~540000 6791)..461000' . BICARBONATE 11 1.1.1·TRICHLOROETHA.NE SJOO 38 '. 2 'joQ
BICARBONATE 22 BICARBONATE 5Q(I 56 \ I CHLORIDE 8.5 l4Yl:l.2A I '- TRICHLOROETHENE 2400 55 1"i._ ...--
CHLORIDE 42 CHLORIDE NtA NlA I I SULFATE NO' TETRACHLOROErnENE 24 16 \ !
SULFATE NO SULFATE NlA NlA ~__ \ 12_0ICHLOROErnENE (TOTAlI 31-52 CALCIUM 13400 \

\

MW-232A B . \! " MW:m. 1:1,1.TRICHLOROErnANE 21-69 MAGNESIUM 5490 - -..-'.J TRICHLOROETHENE I 55-95 MERCURY - 0.2
l _ _ MW:ill __.~--r :+ \ CAlCIUM 13200 TETRACHlOROETHENE f 13·31 J ~~~ONATE 12100
r---- ." \ MAGNESIUM 5560 SILveR ND-615 43 11 ,J

VINYL CHLORIDE ~. MAlIIGANESE 215 BICARBONATE I 17 CHLORIDE 17 7.2 (
1.1_DICHLOROETHANE MW -234 \ ~ SODIUM 20400 CHLORIDE 8.6 SULFATE NO NO "\

1,2.DICHLOROETHENE(TOTALI " ~ BiCARBONATE 57 SULFATE NO
TOLUENE MW-210A,B CHLORIDE" -'·/'1 ( '----) ) I
XYlENE(TOTALI SULFATE 16 -_... - " ) \.

I
IAON MW ' --- = A l!
MANGANESE -220 MW-207A,B
SODIUM ~ A ~ rt I CYANIDE NO No·14
BICARBONATE II '[' CALCIUM 6230-64ooJ 10

CHLORIDE e~vt!~HLORloe ~ 19--42 ,-.= VINYL CHLORIDE 12/.. -- . ~.• SODIUM 26JOO.3OOOCIJ (
SULFATE U-DICHLOAOETHENE _ 5.8 1.2-0ICHLOROErnENE(TOTAl) _ 7/- -- 'I' \ """"~ BICARBONATE 74 8.1 1

•

TOLUENE _ ND-7:=.a=- TOLUENE _ 1Sf16 D l, '. If CHLORIDE 17 7.1,' 'l\
mENES _ N(}.II _ E'THYLBENZENE _ 83183 .. l ,'\ '6 SULFATE 11 NO

~~~~ ~:;'I~ z,,~~m XYLENE(TOTAL) - 260OJ3OJ ~ ( I ,;. ~_J .. ' ~\

(

NAPHnlALENE _ 12J113 't . --. \"

METHYlENE CHLORIDE 4600 ~ ~NESIUM z=~: ALUlotlNUM Z710J -1-' .1 ~ A B. ' :'
BENZENE 6 ~:: MANGANESe _ "JOO.54OCl ARSENIC - 18.2123.8 ~' -

I
~~NZENE:: ........ Z ~ POTASSIUM 9910-24000 -' CALCIUM 39'900 85100'69500 ,// /' I l,l·oICHLOROETHENE NO-6 ~

_ ••.. SOOIUI.l 3910CXl-440000 12000-108lXl1 IRON 4870J 103QOOJ/I32OOJ ,_ ,/./j: 1,2-DICHLOROETHENE ND-5 ~- ....
XYLENE(TOTALI 3700 Q.Y!;12Z. ZINC N[).21 No-ZO.S LEAD 9.2 -/- MW-206A B "\ ; /J'/i t.1.1-TRICHLoROETHANE 89-120 1'02 ~-
PHENOL 230 _ +f) BICARBONATE +40-500 170 MAGNESIUM 19000J 22100J/168OOJ ' ) ; /'/ \ TRICHLOROErnENE 46-70 .
1.....0ICHl.OROBENZENE 27J ARSENIC NG-leJ - CHlORIOe WA WA MANGANESE 492 41101'3560 ~0. \ ! 'l CALCIUM 11000-11800 ;:r--_.r
2-METHYLPHENOL 4100 _ CALCIUM lnOO-I9600 ..../\ SULFATE WA NtA POTASSIUM _ -112300 \ \ ' I' MAlIIQANESE 37-68 -- ..../
4-METHYLPHENOL 95 CYANIOE. NG-34 _ '-- ....- -............~: SOOIUM 17000 34900'26600' I SOOIUM 7560-8300 8500-12900 t:7)

1\\
BENZOIC ACIO 86 - IRON 6500-17600 MW-218 _ ~;:::,.....'- , BICARBONATE. 81 400 \ ~ MERCURY NG-.25
NAPHTHALENE 21J MAGNESIUM 918l).11000 "'"-~t ~ CHLORIDE 190 61 ) BICARBONATE 30 10
AlUMINUM 1690J ~ POTASSIUM NG-5500 ~ -'- SULFATE NO NO l.1-DICHLOROETHANE 6-12 CHLORIDE 15 2.4
BARIUIl.l 327' ~ SQOIUM S3lXlO-87OCD ...............~ t ........... , l,2-DlCHLOROETHENE 6-7 I L';S~U~L!::FA~TE!;,, ~,-~N~D,---_~ND~.....J
CAlCIUM 43500 ZINC 21.22 .............. MYi:llt 1.1.1_TRICHLOROETHANE 120-200 --
COBALT 60 BICARBONATE 150 TRICHLOROETHENE '94-200 .-..- \ '---
IRON 286000J CHLORIQE WA CAlCIUM 13700-17600 • ~
LEAD 11.1 SULFATE NJA NG-2810 MAGNESIUM S'6O-68OO \ ,,~
MANGANESE 2130. 21·355 MANGANESE 216--682 \ GENERAL NOTES·
NJCl(EL. n.8 ~ 31·m SODIUM ~14800 \ -- - - -- --

SOOIUM 1050 1.1.oca..OROE:1WoNE. 10 ZINC NG-32 )VANADIUM 79.7 "RSeNIC POTASSIUM NQ.15OO \ ,. "U TCI WATER OAT.... REPOATED IP-I ugtl
ZINC ZJ7 CAlC"" BICARBONATE 57 2. ORGANIC SOL AND SEDIMENT DATA REPORTED IN ugo1I.Q:.
BICARBONATE 380 ~ CHLORIDE 17 1. INORGANIC SOl-AND SEDIMENT OATA REPORTED IN "9'kO.

i CHLORIDE 17 loI~slUloi SUlfATE NO lNORGANiCS IN EXCESS OF 8 TIMES THE CONTRACT ~
SULFATE NO IoI .........GAl<Ese \. ) DETECTION LIMIT (CROW ARE REPORTED. fSOOUJo.l ~ 1/ .. j ~ 4. NO. NOT DETECTEC.

""" \ S. CUP ... DUPl.lCATE SAMPLE.
A .Il 6.PAHs .. pQt.YNUClEARAAQMATIC

~ 1.I-oICHLOAOETHANE 8 HYDROCARBONS (SEMlVOLATIlES)
AlUMINUM 2750J 1. DATA REPRESENT DETECTION RANGES

VINVlCHLORloE 75-180 ARSENIC 107 13 10 'rnROUGH SEVERAl SAMPLING ROUNDS.. -
1.1-0ICHLOROE'rnANE 31-38 CAlCIUM 41900 4.8 4.9 8.MW AND GW BOTH MEAN GROUNDWATER SAMPLES.
12.oICHLOROETHENE 17-60 IRON 41SOJ NO 11 9. BICARBONATE. CHl.ORIDE, AND SULFATE ARE REPORTED

TOLUENE Iso.210 GW:la lEAD, 11,8 ~IN mg/L.CHLOAOETHANE NG-2S MAGNESIUM 2180QJ 10.N/A NOT ANAlYZE~' \

CHLOAOBENZENE 15-32 CALCIUM ND-53OCI MANGANESE. 1580 ';l\~ --l ;/ ~rr 9.\
ElliYLBENZENE 7'9-200 ZINC ND-82JB SODIUM 103000 t#I / --- ~
XYLENES .:x>-<6OE BICARBONATE 10 _ _ ~NC as '$ -y-- .c\

I
TOLUENE 1»210 CHLORIDE NI" ~ ARSENIC 12J·ISJ BICARBONATE 340 I-;;-~~-::~;~·;~~-~-~-J;~;~~~~~~~~~~~~~B~~$~\J4-METHYLPHENOL No.21 SULFATE NlA f'~ / CALCIUM 10800-12000 CHLORIDE 78 - _.- .'
4.METHYL.2.PENTANONE NG-13 • MW -212 IRON 964().l4000 . ~ 4 F T

,,

___ ~~____ _.~~~~~~~E ~_ --__. :,0;;;., ,---:~__ \ ~_. __ ~:~~:E ~~ . EG' JORD)\ l'\.TCO GROUNOWATER CONTA,..ANT
CADMIUM NG-13 GW:llZ. SODIUM· ---- -_-,26QClO-41600_ ._~ _..__. . __._____ • • :t"U '4 • OtSTRI3UTIOH MAP
CALCIUM 22400-27800 ~~BONATE N~:XJ23 ---~ ---:oNSu(Tlr-oG·;;:~JtooeEiIIs'-' -- --'- ---- --------SrTES-l;-2.-ANO-3 -------

iRON 80300-110lXl0 ~ ALUMINUM 8S3-52lXI -/ SOOIUM 13,1l»15COOO
MANG\NESE 3410-3550 CALCIUM 521»7OlXI CHLORIDE 4.8 XINC ND-34

• ~ MERCURY NI).Q.22J ~ CHROMIUM NQ.12 SuLFATE NO BICARBONATE 40st SODIUM 18600-26&00 IRON 1:)9C).4100 "'" CHLORIDE 3,9 I I NAVAL AlR STArlUN ~.::- T - -

I
= ZINC 32-6OJB LEAD N060 JI. '£\ SULFATE NO BRUNSWICK, MAINE

_ BICARBONATE 85-8i MANGANESE 178-180
CHLORIDE 25 ZINC NO-33
SUlfATE NO BICAABONATE,4

CHLORIQE NlA
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SITES 1 AND 3 FFS

4607-57 I FIGURE 2

400 FEET

TEST BORING SOIL CONIA_ANT
' .. DISTflIBUTlQ!lMAP ,__, __

SITES 1, 2. AND 3

lQ..U.l.Q:

LOCATION OF MONITORING
WELL PAIR

LOCATION OF EXISTING
MONITORING WELL

IHL

161·
271·

~

r- ,1

LEGEND

MW-l0l

1r

BASE MAP PREPARED FROM PLA.NS CQMP1LEO AND CONTROLLED f!N
JAMES S. SEWALL COMPA.UY, OLD TOWN. ME.• SCALE 1 INCH'" 100 fEET,
26 SHEETS. OI\TEO 11.12-81: AUO FROM PLANS ENTITLED ·U S. NAVAL AI~

STATION, BRUlISWICK, MAiNE" SCALE I INCH" 200 fEET. 9 SHEETS.
COMPILED IN JANUARY 1958: MODIFIED BY JORDAN DASED ON FIELD
OBSER ....AT10t1~ MAOE 1984. 1988.
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-" (_/J I l~' GENERAL NOTES:
K\1--I1 /f. I \\I~ .' ,. AU WATER DATA REPORTED IN uQI1.
~ I.l..:tt Ii:.J..!U: II '\ 2. ORGAN': SOL AND SEDIMENT DATA. REPORTED IN ulYkg.

3. INORGANIC SOL AND SEDIt.lENT DATA REPORTED IN f1'9IKi·
INOAGANICS IN EXCESS OF 8 TIMES THE CONTRACT
DETECTION LIMIT (CROt) ARE REPORTED.

4. NO. NOT DETECTED.
S. CUP • DUPLICATE SAMPLE.
8. PAHS .. POLYNUCLEAR AROMATIC

I-fYOROCARBONS (SEMIIJOLATILES).
7. DATA REPRESENT DETECTION RANGES

THROUGH SevERAL SAMPlING ROUNDS.
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SURFACE WATER, SEDIMENT,
AND LEACHATE SAMPLING
, POINTS'SlTES'(Z:-ANOT'---

SITES 1 AND 3 FFS

4607-57 I FIGURE 3
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SURFACE SOIL SAMPLING LOCATION

LEACHATE AND SEDIMENT SAMPLING POINT
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", . JAMES S SEWALL COMf'AU'I', OLD TOWN.. Mf, SCALf I ItlCH " 100 FEE T
~ 2ti SHHTS. DATED 11· IZ-I'. AND fROM PLANS EHl,II.EO ':..I 5. NAV.... AJR I

STATION, BAUUSWICK MAlNE·SCAL.E 1 INCH'" 20\l HEY 9 SHfETS,. LT 301
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~
NO

~ACE WATER, LEJlCHATE. AND
.SIA'ACE SOL CONTAMINANT
. DISTRIIlUTlClN MAP

I~I ~{fc1DM - ~ 74»,700&1
-- CYANIDE ND-12

IRON 619-1800
SODIUM 91go.125OO
ZINC No.27NQ-7S

ND-13
ND-7

B96O-0000
ND-11

714-1300
67.1-223

5380-12100
NQ-166

GENER AL NOTES;

" ---------

84SO
7111
0570

\-)
~

~
1. '.I_TRICHLOROETHANE

~
1, '.1·TRICHLOROETHANE
TRICHLOROElHENE
CALCIUM
CYANIDE
IRON
MANGANESE
SODIUM
ZINC

SURFACE SOIL SAMPLING LOCATION

I
"

'130

2il'3'

, LEACHATE AND SEDIMENT SAMPLING POINT

~'
CAlCIUI.l!
IRON I
SODIUM 1

-+-

SP'U"IQUP

TOC I 4000'3300
1. ALL WATER DATA REPORTED IN ugA.

s,D l\"-J\. 2. ORGANIC SOL AND SEDIMENT DATA REPORTED IN "9'kQ.

(I
3. INORGANIC SOL ANDSEOIMENT DATA REPORTED IN ll"QI'kG.

INORGAHICS IN EXCESS OF 8 TIMES THE CONTRACT
DETECTlON L1Mrr (CROW ARE REPORTED.

4. NO _ NOT DETE:CTED.
.!....__-'-+--'-.__-, 5. DUP _ DUPLICATE SAMPLE..
~ 6. PAHS _ POLYNUClEAR AROMATIC

CALCIUI.l 6970-47900 HYDROCARBONS (SEUIVOLATtLES).
IRON 761-635000 Ilil\ 7.DATAREPRESENfOETECTIONRANGES
MANGANESE NQ-183 .,..~ THROUGH SEVERAL SAMPLING ROUNDS.

SOOIUM ND-5940 '$.../......___-./ .J 1f
~ I 7600 -~-

EC.JPRDAN CO.
COOoI$Ul TING fNGIfotEEIIIS

LEGEND
1

=ALUMINUM NQ-226
CAlCIUM 8360-9540
CYANIDE ND-12
IRON NQ-1240
MANGANESE 12()..418\ I SODIUM 8850-13200

\ I .-- CYANIDE NQ-15.6

\ i (- ZINC No.111

eD
".-,0- ~lPHENOl ND-l200

~ , / TOTAl. PAHS N04Q:20

___ NO I \
, I .,..-/ \

LT ·301•
SW-OO_l---LSURfAGE_WATER_AND_SEDIMENI I.

.-1 SAMPLING POINT

.0

SP_1?SAiDUP
NO

SW_J2SAlQUP
1.1,1.TRICHLOROETHANE
TRICHLOROElHENE
TETRACHLOROETHENE

3900

7-2-4
ND·3SJ
ND-..

NQ-O.400
NQ.O.360
NQ-O.170

4'3QO.l1oooo
62J-132

386J-387OJ
369J-894

5.•-&
7.9-170

1()Q()-21 0000
19-130

4A3-1100

'llO-686
16OO(X).2510000

-480-762
,"""'36000
090-20000
0,41·3.6J
337-sao

33000-54400
302·737

622J-11oo
25.2.1-26.9

=TOC

=1,1_0ICHLOROETHANE
lA-DICHLOROBENZENE
BENZOIC ACID
."r·ODE
-4..·.oDO
4,4'-00T
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLlIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUI.l
MANGANESE
MERCURY
NICKEL
SODIUM
VANADIUI.l
ZINC
CYANIDE

---)

~P\\

\
iJUU,
IRON
TOC

~
CALCIUhI
IRON
MANGANESE
SODIUM

77BZJ
1610

'"'320,""
'360

20000

NQ-17J
4870-904CXXl

61-116
25.9J·1000J
495J-2140

6,6-22_9
NQ-l40

66500-273000
11.7-151
1004-1240
No-344

130000-1740000
313-1510

5610-24700
206Q.12100

5.0-19.3
94.9-689
ND-<300

'0000-20300
92.8-819
506-'540
10,5.1-20.4

~
CALCIUM
IRON
MANGANESE
SODIUM
ZINC

DICHLOROBENZENE
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLUUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SODIUM
VANADIUM
llNC
CYANIDE

LU2i

18910
6000

~

2200-3100

nom
TOTALPAHI
TDC

"
...--:;-3,?---

i
~
CAlCIUM 71l()O.87oo

IRON 891·1400
MANGANESE 143-205

________.1 SOOIUM 900Q-Sl670

ZINC ND-169 h.. ..______,
--=ARSENIC ND-14J
CHROMIUM ND-,.

TOTAl PAH. NQ-7000

roc 17000

ut.I21___I CAlCIUM

IRON
MANGANESE
SOOIUM

-------:Of ~----- - --- --------------- -- -- -----. - -
INSTALLATION RESTORATION PROGRAM -SITES1~-A.ND-3-FFS

NfoVAL AIR STATION
.' .~ u.. __ , B~UNSWICK, MAINE 4607-57 FIGURE 4

N[).161O --
N~ I

2llOO I

::.~ )- --NC-S.3J---

48J~180

ND-5420
20-1T.l

SP403IQUP
TOC

~
'}i1.IJQO- \ BASE MAP PRi:.PAREO FROM PLANS COMPlLEIJ kilO CONTROLLED BY
•. _" ., JAMES S, SEWALL COMPAUY, OLD TOWN. ME.. SCALE I INCH c; 100 FEEl

, (~ 26 SHEETS, DATED 11.12·81: AND fROM PLANS ENTITLED ·U,S. NAVAL A.IR
• STATION, BRUUSWICK., MAINE" SCALE 1 INCH" :ZOO fEEl. 9 SHEETS.
r-'--'- -' -'-_~COMPILEOIN JANU~RY 1958; MODifiED BY JORDAN BASED ON flf.LD

LI:El ObSlRVATlONS MADE 1984, 1986.

, .4_DI.CHLOROBENZENE NQ-12 ....... I \ jIJ'
wALUMltiUM 17500-110000 '-../ \ANTIMONY ND--'S:g-- .\,, -_--__-_~-i

ARSENIC 22.6-27.3 \ __ t -.....". i-
BARIUM 263-040
BERYLLIUM 8.8-11.3
CADMIUM 12-180
CALCIUM 5CJ000.835OO
CHROMIUM 18-1..7
CQBALT NQ-232
COPPER 53-264
IRON 17()OCl)-751000
LEAD 81J·575
MAGNESIUM 6000-22800
MANGANESE 1960-6420
MERCURY 0.3-1.3
NICKEL 54-406
POTASSIUM 6680-8200
SODIUY 9700-'.900
VANADIUU 62·n3
ZINC 13CJO.2.8OOJ
CYANIDE ND-12.8

~
TOTAL PAHa
ZINC
TOC

7020

---------------
'"~ .,.
MANGANESE 156
SODIUM 9750

=TOTAl. P.......
TDC

ND-<QJ
488CHi100J

, 2000J-.A3900
1503-340

60500'21400
122/
-no.•

1"""""1:1.51-
12.11-

7820<>20000
68.7127.8
223150..
3261103

181 ocoor.J23OOO
A151169

2210<Y7200
B88Q!'600

1.110.55
'53180.3

,4SOO'2OIlOO
7211185

676OJJ128OJ
1".112l.8

18
1.3

=ACETONE
ALUMINUM
IRON
MANGANESE
METHYlENE-
CHLORIDE No.52J

IZINC No-I02J~'
TOC 15000 \

\

--------,' \ ~l.H2l \ ETHYLBENZENE NQ-110
ALUl.llNUM 7070 1,.·DICHLOROBENZENE ND-6800
CALCIUM 11700 -' CALCIUM l1ClO().11900
IRON 10700 COBALT ND-232
LEAD 10.7 ~ COPPER NQ-58
MANGANESE 613 CALCIUM 15900 1 IRONl 7000J-175000

/ I SODIUM 18800 IRON 10500 i LEAD 23J-123J
SS~ 10 1 ZINC 9O.6J MANGANESE 765 MANGANESE 180.v756

SODIUM 18500 MERCURY 2.8-4.7
~ ZINC 182 POTASSIUM No.10400 I

ALUMINUM 3760J ZINC 146J·266J ---...-

~X7--""':>..-J\<"1 IRON 7650 ~ TOC 30000
MANGANESE 353J TOC 11000 .~.:...----1" I \
ZINC 18.7J - ,_~ \

\ TOC 1900 P

\~ :::::::=-------

~

6510J
11600
10.3
124J
7a.3J
7400

1.1,2.2-TETRACHLOROETHANE
MERCURY

=ALUMINUM
IRON
LEAD
MANGANESE
ZINC
TOC
F=Z:~/ I

u=
ALUt.llNUM
CALCIUM
IRON
MANGANESE
SODIUM
ZINC

LU21
ETHYlBENZENE N[).!U
XYLENES "ND-17J
BIS(2·EnNLHEXYlI-
PHTHALATE Nl).23
ARSENIC N0-42OJ
ALUMINUM 11,00l).1ggx)()

I
ANTIMONY 67.;'3S4

~;;;:~.~==========j:i~1 BARIUM N[}.33601
_. '11$ BERYLLLUM No-'.B

_ __. """'--:..,.."""<: ~CAOMIUM No.37
~ .-.___ CALCIUM 2CH)4000

~ -....., •. _... CHROMIUM 11·102
~ __ . - -:::::::-.: COBALT No-l17C
.:f" COPPER NO-51'

, CYANIDE ND-ll.l
I IRON 3100lX).211XXXlO

LEAD 16J-1740
MAGNESIUM N[)..47:)OQ
MANGANESE N[)..43OQO
MERCURY No-3.B
NICKEL ND-t56
POTASSIUM No-S070
SILVER ND-l1.8
SODIUM 8270-22300
VANADIUM N[).2600
ZINC ltG-lno

~ ,.,.z.'.TETRACHLOROETHANE 100

N \4.4-00T 52 I
~ MERCURY 3.3 \1

1l-1.2.2.TEiRACHLOROETHANE 18 1/ \
\ 4,4'.00r 22

MERCURY 3~

6500-13300
519-1300
160-635

ND-O.375
ND-9nO
N0-152

5YClli
CAlCIUM
IRON
MANGANESE
MERCURY
SODIUM
ZINC

ND-15520
N0-313
ND-23J

f.- '400 I~! I \'\.__
\\ \ \I LSW-317 z

:-.lIOE

U2i
~.OICHlOROETHANE ND-78

I
HlOROETHENE ND-10

2.2-TETRACHLOROETHANE ND·3700
2_TRlCHlOROETHANE ND-440
MINUM 3Q6Oj·50400

RSENIC ND-l1J

~RIUM ND-250

fi
lUM NQ.43

79OO-42OOOOJ
ND-21J

GANESE 1nJ·21000J
ERCURY NQ.OAa
INC ND-71.&J

14000

11

t:
CHLOR10E No.11

lCHlQROETHANE 6-11
lCHLOROEl}lENE 100-140
~OAOETHENE 6-20
1,2_TETRACHlOROETHANE $10[).1100
UENE NO.5
,NES(TOTALl NO-7
1_1N.1.114... 1300 ·34700

ND-1l7? NQ:1SOO• NO:ss:-r-'
ND-20.8

15000-144000
17.2·321
N~90

39.1-490
~1760000

6.7J-1230
5460-53S00
3700-50000

O.47J-4.$
41.7-560

6170-15400
85.~1290

33-104OJ
No-l0.3

~
1,1,2.2-TETRACHlOReTHANE ND-12

CALCIUM 13500-15500

IRON 21A041oo

MANGANESE 566-1070

SODIUM 11 QOI).17CXXl

I?PAH.
ROMIUM ND-l5J ~TETRACHLOROTHANE NQ-12

2300 TOC .600

"\ \\

I
LLm LBll1
ALUMINUM 43200 XYlENES (lOTAI.) ND-ISJ =
ARSENIC 50.• ALUMINUM ~51.000 ..-METHYLPHENOL

BARIUM 329 ANTIMONY No-l08 •.-4'.QOE

CALCIUM 22BOO ARSENIC 15.H5.SJ ..,..·.()()T

CHROMIUM 41.7 BARIUIol 552-.A130 ALUMINUM

I f1 COBAlT

117.8 SERYUIUM 62·99.5 ARSENIC

IRON .'6000 CACM'" No.17 BARRIUM

LEAD '" CAl.CIUU l()()O.7aaoc BERYllIU....

MAGNESIUM 8110 CHROI.lIUM 13-1190 CADMIUM

MANGANESE 3620

~
COBAlT 72-675 CALCIUIol

MERCURY •.3 COPPER 121·91A CHROMlUhI

I b\ NK;KEL
55.7 IRON 14JOO.766OX1 COBAlT

SODIUM 15700 uEAO 22-90'2 COPPER

VANADIUM '50 I.lAGNESIUM 5800-243000 CYANIDE

._ENC _ '" MANGANESE 4000-21700 IRON_. MERCURY- ___ 022l:2.2_ uEAO

= - - NICKEL 1'j5-1050 MAGNESIUt.l--

AlUMINUM 74BZJ POTASIUM 7500-112CCO MANGANESE

IRON 22400 soollJlol 67~126OC MERCURY

LEAD 3O.BJ VANADIUM 1.;-'&- 2:11 NICKEL

~I MANGANESE 24' ZINC 5C-2nO POTASSIUM

MERCURY 2.0 CYAWOE ND-3&,u SODIUM

ZINC 57.2 VANADIUM

r ~
ZINC

ARSENIC ND-250

TOC "00 ~

t..'?" 4700

R4
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LEGEND

-$- EXISTING TEST PIT LOCATION

~~~
.-.-.-

4. NO ~ NOT DETECTED

~. DUP INDICATES DUPLICATE SOIL SAMPLE.

2. INORGANIC DATA REPORTED IN m\l/kQ.
INORGANICS IN EXCESS OF 8 TIMES THE
CONTRACT REOUIRED DETECTION LIMIT (CROLl
ARE PRESENTED IN THE DATA BOXES.

3. DEPTH OF SOIL SAMPLES INDICATED IN
DATA BOXES.

NOTES:
1. ORGANIC DATA REPORTED IN uQlkQ. ALL

DETECTED ORGANICS ARE PRESENTED
IN THE DATA BOXES.
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\
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ECUORDANCO.I--_AHALYT~n.~~TA~P_
CONSl.A.nfrlllCl~II'S srres 1.2.. Ia 3

1-\,---\, I I.....) , -$ NEW TEST PIT LOCATION .

\,

=-.=
-1460

'300'5230
811016650

1111105
-135.BJ

)

, I 'J
1yl
/e

=
FlUQRANTl-IENE
PYRENE
ALUMINUM
IRON
MANGANESE
ZlNC

\ TP-122/1 11
(fJ( =NUM =.a
~; CHROMIUM 16.S/-

IRON l1SOO'112OO
MANGANESE 20712C8
ZINC 34..2J138.8J

UASE MA.P PREPA.RED FROM Pl .... HS COMPIlEO AHD r.OHfROlL:(O 6Y
JAM~S S. Sf WALL COMPA.NY, OLD TOWN. ME.. SCALE I INCH ~ 100 fEfT.
16 StlEErS. DAlEO 11-12-111: AHO tROM Pl....HS EUflfLED '"U.S. ~..ut"'l"Mol

$TArlOK, OHUHSWlCl'I., ".... ..-E. SCALE I INCH'" 200 FH.T, 9 SlotHS.
COMPILED IH JAhUAAY 1958; .IotOOlflEO 8Y JOHO"" tI...~t.O QH\f£LO
08SEH\lAUOHS .....0£ 19..... 19".

;r

3870
6700

\

\\\.
\\

ll1lllle

"""""""10400'8070
1:J81110

33.2..Ir39.9J

r.;r

ll1lllle

-136
95CV1100

'801."""""'"170Qf13OO
-128

1701440
50801.(.960

-Jas
&4SMl2OO
lO.6Jl17.2J
12.1197.3

89.8Jl67.4J

&4'0
7BOO

•
102
56.8

''--

51 so
nAO
129

g:

!LIlJ£

-me
1312l,Y23nO

"5OJS4-40
807016750
13.5Jr.Z2.6J

1211104

720
-

nso

'iJ\71.2

---
g:

"'"6270
7720
21.1J

.uJn."f\l~c:;t::: IS'
"~ 78.5

ll:

IUl1

WJlf.

-.....

AlUMINUIot
IRON
MANGANESE
ZlNC

IUl1

AROCLOR·1242
AlUMINUM
IRON... ,.~ .. '"''

-$ 'I..:.~-'._~._-_
~

ACETONE - 131-" ''\ALUMINUM sno S3SQ15370 )
IRON 6710 815018110
LEAD 15.6J g.1J/10.9J
MANGANESE 7Ul 107/106
ZINC 32.7J ~.8J/53.3J

---- .~

Ie:.!1Z It

XYLENES{TOTAll
1,4-DICHLDROaENZENE
2·ME1lf'(lNAPHTHALENE
'TOTAL PAHa
BIS{2·E1HYlJ-IExYLjPHTHAlATE
4,4'·000
ARoctOR-1242
ALUMINUM 5150
CADMIUM -
IRON 6800
LEAD -
MANGANESE 105
ZINC

~

"":0.:=::=:=;.=:=:-::::.1 ACENAPHTHENE

==- ~J~:u~·
----- IRON

LEAD
MANGANESE

_ t :If:Jjj.

,_.~TOTAl) _J_ 33 - I I
NAPHTHALATE -I... ·1310 -
TOTAL PAHs -1- 7980
BIS{2.ErnYU-lEXYLjPHTHAlATE -1- 590
AROCLOR.125ot -/6:lO
ALUMINUM 597015860
IRON 6680/7970
LEAD -/S1.6J
MANGANESE 801107
ZINC 15S175

TOTALPAHI
B1S(2·ElHYU-lEXYlIPHTHAL.ATE
ALUMINUM 6200
lRON 7140
LEAD a7J
MANGANESE SJ,B
7."-1': ...£1

= g:

J:

260
mo
'!l2O
'.2.J
62.8

--

\'lllU

''0
470 270
5830 6030
6980 n30
12.4 60.5
102 97.3
107 110

g: ;r

=llllllle

BIS(2..£TH'fUiEXYLlPHTHAlATE
AAOClOR-1242
ALU....INUM
IRON
LEAD
MANGANESE
ZlNC

7>"'08£;r

;r

27

"""'-'
,",,0
76J

,,'"
6230
130

~

ALUMINUM
IRON
LEAD
MANGANESE

1610

6100
...."....

5S2OJ
5SllO
1214
".4J

ll:

llllllle
166liO"6320 - _ ACETONE 161-

ngoJ,iB2OOJ 82BOJ 5040J TOTAl PAHa .a1CYZ570
62B01624O 5.z:lO 6OClO ALUMINUM 6250J ~
91.8J/104J 56..2.J 75.1J IRON 8210 5Q:301!i890

_ &7.a.J1- 8.J MANGANESE 105J B41J19SJ
...._ ZINC - 33Jf-

llim 0: r. I --

TOTAlPAHa
...4'·QOT
ALUMINUM
IRON
MANGANESE

~

ALUMINUM
IRON
MANGANESE
ZINC

~

'-.L-_tINSTALLATION RESTORATlOfoI PROGRAM SITES 1 .AND 3 FFS

i~ 't! '""-.. \ r'" I • ..;// ), / ~ ~ . ~ INAVAL
AIR STAnCH ,;'::L j,\ ~ J'-' \ \ (U ;L! '1.\ I (\ \ '" 1ii-~ Uf\~Ei ~ BRUNSWICK. MAINE 4607-57 1 FIGURE 5
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8000

'INORGANICS iN MERE BROOK
SURFAi::E,~WATER -

60004000

MERE BROOK SURFACE WATER LOCATIONS

DISTANCE DOWNSTREAM FROM SW·316/317 (FT)'

2000

, ,

NOTE: DATA IS FROM ROUND 4 SAMPLING EPISODE --

I ! ,
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•
,I
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I

INSTAUATlON AESTORAnoN PROGRAM
NAVAL AlA STATlON
8RUNSWtCtt, MAR

SITES 1 AND 3 FFS

4607-41 FIGURE 6
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Please contact me at (617)573-5785 to discuss any of the comments
provided further.

Mr. James Shafer (Code 1421)
Northern Division
Naval Facilities Engineering Command
U.S. Naval Base, Bldg. 77 Low
Philadelphia, PA 19112-5094

The United States Environmental Protection Agency (EPA) has
received and reviewed the document entitled "Draft Final Focused
Feasibility Study (FFS) - Site 8" dated August 1991.. Attachment
I to this letter contains comments pertaining to this document.

Fl

EPA

PRINTED ON RECYCLED PAPER

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION I

J.F. KENNEDY FEDERAL BUILDING. BOSTON. MASSACHUSETTS 02203.2211

U.S. EPA Comments
Draft Final Focused Feasibility Study

Site 8
Naval Air Station Brunswick
Brunswick, Maine

Eileen Curry/NASB
Mel Dickenson/EC Jordan
Ted Wolfe/ME DEP
Ann Johnson/SAlC
Mary Jane O'Donnell/US
Jui-yu Hsieh/US EPA
Bob DiBiccaro/us EPA

August 11, 1991

Subj:

Dear Jim:

A~ has been conveyed to the Navy, EPA cannot concur with the
proposed target clean-up level of 18 ppm for carcinogenic PAHs as
outlined in the report. The Navy has agreed to discuss this
issue further at a meeting on October 3, 1991 at 1:00 PM. EPA
recommends that we discus·s any-other- outstanding issues -
pertaining to Site 8 at this time.

Sincerely,

Enclosures

cc:

iJ2t .// "V /J .
~...tM- '0/1. (17nhf,fd

:J ~---:-~ ---r
Meghan F. Cassidy
Remedial Project Manager
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6. Page 2-13, Paragraph 6: Clarify in the text why the surface
water bodies of the western drainage area only would be
regulated by ARARs that pertain to streams and wetlands.

The comments provided below pertain to the report entitled "Draft
Final Focused Feasibility study, Site 8" (August 1991). The report
was submitted by the U.S. Department of the Navy for the Naval Air
Station Brunswick in Brunswick, Maine.

1. Page 2-4, Paragraph 3: The response to comments states that
a maximum concentration of 0.008 mg/kg of DDT was detected in
the soils however, this paragraph indicates that the maximum
concentration was 0.08 mg/kg. Clarify this discrepancy. Also
clarify what Hazard Index associated with the correct value
is.

-So Page ~-13, - Paragraph- 4: - This· paragraph- states that
concentrations of lead, iron and cyanide exceed AWQC in
surface water. However, this FFS does not address surface
water. EPA considers AWQC as ARARs and cannot concur with a
remedy which will not attain ARARs or will not meet the
criteria for an ARAR waiver. Further discussion regarding
this issue is needed.

Summarize the history of cadmium

ATTACHMENT I

SUMMARY OF RESPONSE OBJECTIVES AND REMEDIAL

Page 2-5, Paragraph 1:
detection in the text.

ALTERNATIVES
SECTION 2.0

2.

3. Page 2-6, Paragraph 3: This paragraph states that "remedial
action objectives were developed to reduce exposure to or
concentrations of cyanide, aluminum, iron and lead in surface
water. " However, this directly contradicts paragraph 4 on
page 2-13 and paragraph 2.4.3 on page 2-29.

4. Page 2-11, Table 2-2: This table states that Maine MEGs have
been promulgated, and are Relevant and Appropriate. Maine
MEGs have not been promulgated and therefore should have a
status of To Be Considered.

7. Page 2-25, Paragraph 2: When commenting on the Draft Focused
Feasibility Study for Site 8, EPA stated that background
levels for PARs must be calculated for Site 8 soils
specifically. This apparently was not done since the text as
presented in the draft final report still refers to background
samples taken at Sites 1 and 3. The Navy must present
background levels calculated using Site 8 soil information.
Given the information provided, the target clean-up level of
18 ppm for carcinogenic PARs is not appropriate. EPA will not
concur On a target clean-up level for carcinogenic PARs until
such time that all of the requested information is provided.
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8. Page 2-26, Table 2-5: Some of the exposure assumptions used
to derive the clean-up level for Site 8 are different from the
exposure assumptions used in the risk assessment as shown in
Appendix Q of the RI report. The different assumptions used
in Appendix Q are:

Amount of soil ingested: 0.1 g/day
Amount of soil contacted: 0.5 g/day
Exposure frequency: 8 days/year
Fraction of carcinogenic PAR absorbed dermally: 20%

An explanation of these differences or a correction is
required before EPA can concur on any target clean-up level.

9. Page 2-27, Table 2-6: The following corrections to the table
should be made.

a. Use equal signs (=) instead of hyphens (-) in equations on
lines I, 2 and 3.

b. In the bottom equation, the unit listed on the right is not
equal to the unit on the left.

c. Recalculate the target clean-up' level if the exposure
assumptions are incorrect.

10. Page 2-29, Paragraph 3: This paragraph does not agree with
paragraph 3 on page 2-6 which states that remedial action
objectives were developed for surface water. Further, as
stated in comment No. 5 above the exceedance of AWQC must be
discussed further. "-

SECTION 3.0 - DETAILED EVALUATION OF REMEDIAL ALTERNATIVES

11. In the ARAR discussion for each alternative, the report states
that there are no chemical specific and no location specific
ARARs for Site 8 (in connection with PAR). However, chemical
specific and location specific ARARs in connection with iron,
lead, cyanide and aluminum have not been addressed.

12. Page 3-1, Paragraph 3: EPA recommends that this paragraph
include a statement stating that "The State is a party to a
Federal Facility Agreement and has had the opportunity to
review and comment on this FFS."

13. Page 3-23, Paragraph 5: This paragraph states that there is
little expected difference in the overall protection of human
health between this alternative (Alternative 8-0) and
Alternative 8-C. The text should include language to explain
Why this is true.

F3



Response to EPA Comments Dated June 17, 1991

section 3.0 - Detailed Evaluation of Remedial Alternatives

20. page C-19, Response 49. A reference to a nearby monitoring
well would provide a more definitive location of the steep
bank, since Figure 3-6 does not show topographic contours.

21. Page C-19, Response 50. Stabilization agent information can be
obtained from EPA references and other professional
pUblications and should be provided in the text.

Summary of Response Objectives and Remedial

APPENDIX C

section 2.0
Alternatives

14. Page C-16, Response 9. Indicate whether the sum of all DDT
positive detects was divided by the total number of DDT samples
or all positive detect samples. Also, include a reference to
the DDT detection limit.

15. Page C-16, Response 12. Jordan's response to this comment is
analogous to Response 11. A discussion of the location of
background samples for total and carcinogenic PARs is included
in the narrative. However, the referenced PAR concentration
range of 1.8 to 21.9 mg/kg has been changed to 1.97 to 7.35
mg/kg. Explain this change.

16. page C-16, Response 13. This comment has not been addressed.
Provide information on how the PAR concentrations in surface
water/sediment samples were compared to surface soils. Also,
provide a rationale why test pits in the vicinity of site 8,
which exhibited no detectable concentrations of PARs, are not
considered background.

17. Page C-16, Response 14. A specific discussion concerning an
ARAR waiver as they relate to Ambient Water Quality criteria
_shoul~ be p~esen~ed in_Sect~~n 2.~.2 (p~ge 2-29).

18. Page C-16, Response 15. This comment appears to have been
addressed, but a reference to the location of the background
iron and aluminum concentrations is needed in the text.

22. Page C-19,. Response 56. Provide a statement as to whether the
stabilized soil that has failed the TCLP or other tests can be
subjected to further on-site treatment rather than disposing of
material off site as indicated in Figure 3-5 on Page 3-20.

19. Page C-18, Response 33. A statement indicating that local
governments will cooperate with the Navy in the implementation
of deed restrictions should be included in Paragraph 5 on Page
3-9.
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23. Page C-20, Response 57. The leachate controls should be
referenced in Paragraph 2 on Page 3-24.

Section 4.0 - Comparative Analysis of Alternatives

24. Page C-20, Response 64. state in Paragraph 1 on Page 4-3 that
leachate controls are required for Alternative 80.

F5
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RESPONSE TO COMMENTS, SITES 1 AND 3 DRAFT FINAL FFS, JULY 1991

3. Deed/Land restrictions will include specific controls for
maintenance and construction activities and future land
use to ensure that these activities will not interfere

2. 42 USC 6920(h) requires the federal government to
covenant in any deed of transfer that all remedial action
has been taken.
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EPA COMMENTS; ATTACHMENT I

RESPONSE

As discussed with the USEPA and MEDEP the following
language has been included in the text: liThe mechanism
for implementing these institutional controls will be
addressed in the ROD for remedial actions at Sites 1 and
3."

3. In the event that the Navy seeks to excess the
subject property, the Navy can request and urge GSA to
place the appropriate restrictions on title prior to
disposal of the property to any party outside of the
federal government.

1. Institutional controls can be made part of the
remedial action. such controls, when made part of the
ROD, are enforceable in the same manner as any other ROD
requirements.

However, there are certain actions that the Navy can take
that will accomplish the same fundamental purpose of the
proposed restriction on title. These actions include:

COMMENT NO.

1. The modeling presented in the report has been used to
evaluate various remedial alternatives and is not
intended to be used at the design level. Future
groundwater modeling for pre-design and design efforts
will be coordinated with the EPA.

2. A deed restriction cannot appropriately be placed on the
sUbject Navy lands. A limitation placed on title is a
property disposal action that needs to be conducted
through the General service Administration authority.
Many of the lands held by the Navy for government do not
have deeds. The instrument of title in many cases is a
court order in condemnation proceeding.
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4.

5.

6.

with the selected remedy.

As discussed with the USEPA and MEDEP the following
language has been included in the text: "The mechanism
for implementing these institutional controls will be
addressed in the ROD for remedial actions at Sites 1 and
3."

The evaluation criterion "Reduction in toxicity, mobility
or volume" is applied to the TREATMENT of source or
contaminated media. Because the proposed remedial
alternatives did not include treatment of the source
material a discussion of MTV was not included. However,
a discussion of MTV was included for the treatment of
contaminated groundwater extracted/captured from beneath
the landfill.

A statement or discussion of the MTV of the source
material has been included in the text. However,
contrary to the comment, there would be a reduction in
toxicity of the source contaminants, for those
alternatives relying on natural flushing of the source
area to achieve target cleanup levels. Natural flushing
will, however, result in an increase in volume and
mobility of source contaminants .

Two types of off-gas treatment were considered in the
sites 1 and 3 FFS: off-gas incineration and vapor phase
activated carbon. Costs were not included for either of
these technologies because they were not considered to be
implementable at this site. Placing an ignition source
(i.e., off-gas incineration treatment) in close proximity
to the Weapons Compound would pose a significant safety
hazard. Therefore, this technology was not considered in
the costing of the alternative. Methylene chloride and
vinyl chloride are not readily adsorbed by activated
carbon. However, costs for these technologies have been
developed in the revised report.

Page 2-33, Table 2-6: The estimate of a 78 gpm extraction
rate (or flow into the drain system) is based on an
hydrologic data obtained at the site. This rate is based
on the equation Q = KIA; where Q is the flow rate, K is
the average hydraulic conductivity value, I is the
average hydraulic gradient, and A is the average cross
sectional area through which groundwater flows at the
site. If the actual flow rates at the site are higher
than this value, the alternative costs will be increased
and this statement has been included in the text.
A sensitivity analysis of various pumping rates on
the cost of each alternative was not conducted and

2
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7. Page 3-1, Paragraph 3: The sentence has been

is not considered necessary for the selection of a
remedial alternative.
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in the Draft
showing the
the Weapons

Figure 2-2: The Figure 2-2 used
was incorrect. A revised figure
the site, including a portion of
has been be provided.

Page 2-3,
Final FFS
extent of
Compound,

ATTACHMENT II

1.

7. The discussion of the contamination at Sites 1 and 3
references the RI and Supplemental RI document. However,
the figures, summarizing the contamination at the site,
and presented in the RI reports have been included in
Appendix E of the revised Draft Final FFS.

2. Page 2-4, Paragraph 3: The sampling locations have been
identified in a figure presented in Appendix E.

3. Page 2-8, Paragraph 3: The reference to lead was in
error. The sentence should read "Surface water Target
Clean-up Levels for iron and zinc ..• ".

4. Page 2-30, Table 2-5: The notation "proposed" for
cis and trans 1,2-DCE has been deleted.

5. Page 2-31 and 2-32: The Navy believes that subsequent
to remedial actions at Sites land 3 the groundwater and
seeps discharging to Mere Brook will be consistent with
AWQC ARARs. The brook upgradient of sites land 3
currently exceeds the AWQC ARARs, and would continue to
exceed these values sUbsequent to remedial actions at
sites land 3. This has been discussed in the revised
text. The stormwater and Runoff Characterization study is
not being preformed under the ongoing work associated
with the past disposal sites. Reference to the stormwater
study has been omitted from the text.

6. Page 2-33, Table 2-6: Although no direct general
response action is proposed for surface water, the
proposed actions for groundwater and leachate will have
an indirect impact on the water quality of Mere Brook.
The potential sources for surface water contamination in
the brook are groundwater and seeps and these media have
specific response actions. This has been included in the
text.
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8.

9.

10.

11.

12.

13.

14.

15.

16.

17 .

revised as suggested.

Page 30-8, Paragraph 1: The distribution of specific
monitoring wells for the monitoring plan was developed
for cost estimating purposes as indicated in the text.
The monitoring plan for Sites 1 and 3 will be developed
and appropriately reviewed by the regulatory agencies. No
change to the text.

Page 3-15, Paragraph 4: The text has been modified
to reflect that monitoring "would be required".

Page 3-16, Paragraph 2: A value of 7.4 acres was based on
the area of sites 1 and 3 where trash/waste was observed
in the test pits. This value was used for cost
estimating purposes. The actual area to be capped may
range from 7 to 10 acres and will be determined during
the remedial design, and falls within the -30/+50 percent
range required for cost estimates in an FS. The text has
been revised to reflect these assumptions.

Page 3-16, Paragraph 3: The text references the specific
section of the Draft Final RI report where the list of
contaminants can be found. The figures presented in the
RI reports identifying the contamination at this site
have been provided in the revised Draft Final FFS.

Page 3-16, Paragraph 4: The statement "and sound
engineering design practices" has been added to
the text.

Page 3-16, Paragraph 4: The text has been modified as
suggested in this comment.

Page 3-16, Paragraph 5: As stated in the text, the final
selection of the geomembrane material type and thickness
would be included in the final design phase of the
remedial process. Therefore, a discussion of the merits
of VLDPE is not warranted in this text. No change to the
text.

Page 3-18, Paragraph 4: The text has been modified as
suggested in the comment.

Page 3-13, Paragraph 4: The recommendations of EPA will
be considered during the final design of the cap system.
the cap design described in the text is preliminary and
conceptual in nature and was developed for cost
estimating purposes. No chnage to the text.

Page 3-19, Figure 3-3: The slope of 0.003 ft/ft

4
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18.

19.

20.

21.

22.

23.

24.

has been changed to 0.03 ftjft.

Page 3-20, Paragraph 1: As stated in the text, the actual
design of the gas venting system would occur during the
final design of the cap. The discussion in the text was
for informational purposed only, and was purposely
generic in nature. The issues relating to the specific
design of a gas venting system will be addressed during
final design. A sentence has been added to the text
indicating that the gas venting system would not
significantly change the cost of this alternative.

Page 3-20, Paragraph 4: A cross section of the final
grade of the cap has been provided.

Page 3-20, Paragraph 5: The text has been modified to
more clearly state why three 24" diameter culverts were
considered necessary to carry runoff from the cap under
the roadway. This number and size was selected for cost
estimating purposes only and was assumed to be adequately
sized to handle the amount of runoff from the capped
area. The final design plan would contain the
assumptions and calculations needed to accurately size
the culverts to actually be used.

More information on the hydrologic evaluation and surface
soil erosion has been provided.

A 100-year flood water surface does exist in the vicinity
of sites 1 and 3, but the surface remains within the
steep confines of Mere Brook. (See Flood Boundary and
Floodual Map - Town of Brunswick, Cumberland County
Panel 15 of 35. FEMA) No change to the text.

Page 3-22: The purpose of removing the groundwater
remaining beneath the landfill (as part the containment
alternative) is to both decrease the time required to
lower the groundwater to levels below the waste and
minimize groundwater impacts to Mere Brook. Groundwater
will be extracted at the maximum flow rates achievable at
the site. An interceptor trench is a passive collection
system and would not remove groundwater at maximum flow
rates. Various monitoring wells, or "well-points", will
be evaluated at part of the more extensive computer
modeling study.

Page 3-22, Paragraph 4; The cap will extend over the
slurry wall. Figure 3-5 presents the proposed locations
of the cap and slurry; the actual locations would be
determined using information gathered during the pre
design activities (i.e., geotechnical borings) and
supplemented by the information gathered during the past

5
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RI activities.

Page 3-23, Figure 3-5: As stated above in 24, the cap
will extend over the slurry wall. Figure 3-5 has been
revised to show the proposed locations as described in
the text.

Page 3-22, Paragraph 5: Geotechnical testing of the
underlying clay would include natural moisture content.
This item was omitted from the text and has been
included.

Page 3-26, Paragraph 1: The text has been modified to
state that testing "should be conducted".

Page 3-26, Paragraph 1: The last sentence of the
paragraph has been deleted.

Page 3-28, Paragraph 4: The pore volume estimate of 16
million gallons is detailed in Appendix 0, first
paragraph. This Appendix is referenced in the text as
appropriate.

Page 3-31, Paragraph 1: The removal of one pore volume
is expected to remove the majority of the groundwater
contaminant mass present beneath the landfill. Due to
the relatively impermeable nature of the landfill cap and
slurry wall, it was estimated that it may take up to 6
years for an additional pore volume to build up beneath
the landfill area. The purpose of removing the
groundwater remaining beneath the landfill (as part of
the containment alternative) is to both decrease the time
required to lower the groundwater levels below the waste
and minimize groundwater impacts to Mere Brook. Only
Alternatives 1,3-0, 1,3-E, and 1,3-F flush the landfill
wastes due to the fact that the landfill wastes remain in
contact with the groundwater. Reference to "cleanup" has
been omitted. The paragraph refers to the time required

. to remove one pore volume of water (i.e., 16 million
gallons) •

Page 3-32, Paragraph 1: The pretreatment system was
designed to reduce inorganic concentrations to levels
that would not interfere with the performance of the voe
treatment system. It was also recognized that the
pretreatment system could be modified, if appropriate, to
reduce inorganic concentrations to the target clean-up
levels. Because the discharge levels (or target clean-up
levels) have not been finalized, it is not possible to
determine the effectiveness of the proposed pretreatment
system. The results of the proposed treatability test

6
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32.

33.

34.

will provide additional information that will determine
the need to modify the pretreatment system. The text has
been revised to reflect these objectives.

Page 3-32, Paragraph 2: The removal of iron and manganese
has been proposed for purposes of pretreatment only, to
prevent problems associated with precipitation of these
metals in the organics treatment process. The
pretreatment system presented in the FFS was designed for
cost estimating purposes only and was not designed to
reduce lead and arsenic levels. These compounds were
sporadically detected at levels above their MCLs.
However, they were not detected with the frequency and
magnitude as the other compounds of concern.
Treatability tests would be conducted using water
generated in a pumping test to simulate full scale
treatment. The concentrations of contaminants in this
groundwater are expected to be indicative of a the full
scale treatment system. The need to treat for arsenic
and lead would be based on the results of the
treatability tests. The pretreatment process would be
modified and additional chemicals (such as lime) may be
required if these inorganics are determined to present a
risk to human heath or the environment. This has been
included in the text.

Page 3-12. Paragraph 3: The strict definitions of
coagulation and flocculation are not clear in the
literature. Some definitions state that flocculation is
a part of coagulation which occurs at the end of the
process. Others state that these are two separate
processes. The reason for these discrepancies stems from
the fact that these processes are not well understood.

The polymer would be metered into solution and pumped
into the rapid mix tank to provide a complete mixing of
the polymer and the effluent from the oxidation tank.
This mixture would then be slowly mixed to promote
coagulation. Particle destabilization and agglomeration
would occur in this tank. The agglomerated effluent
would then pass on to a clarifier for particle settling.
The text has been clarified to more accurately describe
this process.

Page 3-32, Paragraph 4: The disposal requirements for the
sludge generated during pretreatment would be determined
as it is produced. The sludge would be tested for
characteristics of hazardous waste and disposed of
accordingly. Treatability testing would provide a good
indication of the possible characteristics of the sludge
generated during full scale operations. If hazardous,
the actual disposal location would be determined during

7
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35.

36.

37.

38.

39 •

40.

41.

42.

remedial design. For cost estimating purposes, it was
assumed that the sludge would be shipped out-of-state for
disposal as a hazardous waste. The text has been
modified to clearly state this.

Page 3-40, Last paragraph: This typographical error has
been corrected.

Page 3-42, Paragraph 1: A figure illustrating the
proposed infiltration location was not included due to a
lack of hydrological data throughout the area north of
the landfill site. Additional hydrologic data will be
collected during the design phase of the project to
support the location and size of the infiltration area.
No change to the text.

Page 3-42, Paragraph 3: No flushing of waste materials
is proposed as part of Alternative 1,3-C. The text has
been changed to reflect this. The effect of any mounding
on the slurry wall will be evaluated as part of the
modeling and design phase of the project.

Page 3-42, Paragraph 3: The basis behind the selection
of eight extraction wells has been discussed in the text.

Page 3-42: The Navy will contact the Wastewater
Management Section at EPA regarding the option of
discharging treated effluent with stormwater to streams.
No change to the text.

Page 3-45, Paragraph 3: Reference to the Maine Interim
Ambient Air Guidelines was included in the discussion of
ARARs in response to the May 21, 1991 letter from the
MEDEP to the Navy. The Interim Ambient Air Guidelines
were provided to the Navy with guidance that these values
were the "maximum allowable emission from off-gas
treatment of contaminated groundwater" (i.e., air
stripping).

Interim Ambient Air Guidelines apply to point source air
emissions. Because air stripping is the only proposed
alternative with a technology that would be considered a
point emission source, the Interim Ambient Air Guidelines
apply only to air stripping.

This is a point that should not impact the
implementability of any alternative.

Page 3-45, Paragraph 3: The text has been modified as
suggested in the comment.

Page 3-45, Paragraph 3: Inspections of the landfill cap

8
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43.

44.

45.

46.

47.

48.

49.

could be performed concurrently with the proposed
monitoring program activities. The text has been
modified to clearly state this.
The text will be modified accordingly.

Page 3-45, Paragraph 4: state requirements have been
reviewed to identify any potential requirements for the
permitting or licensing with regard to the removal and
transportation of sludge. New text has been included to
indicate whether, or not, state permitting or licensing
is required. .

Page 3-46, Paragraph 2: The text has been modified to
reflect this comment. The establishment of NPDES
discharge limits will be clarified and additional
information provided regarding the Maine Antidegradation
Policy.

Page 3-46, Paragraph 1: Text has been included that
specifies the chemical- and action-specific ARARs
pertaining to discharge of treated groundwater back to
the underlying aquifer. The ARARs currently being
considered will address upgradient infiltration and
groundwater quality standard (MCLs).

Page 3-47, Paragraph 3: The slurry wall would be
installed around the limits of the landfills. Additional
geotechnical borings collected during the pre-design
would provide the information necessary to delineate the
limits of waste. For security reasons, the slurry wall
would not be constructed in any part of the Weapons
Compound. The text has been modified to state this.

Page 3-47, Paragraph 3: The assumptions used to estimate
0.5 inches of infiltration a year are provided in
Appendix B.

Page 3-49, Paragraph 2: As stated above in Comment 32,
treatability studies would determine the need for
additional pretreatment steps other than potassium
permanganate. These could include lime if the removal of
lead and arsenic is required. The text has been
clarified to state that the proposed pretreatment system
would produce a sludge containing iron and manganese and
that treatability tests would more accurately determine
the composition of this sludge.

Page 3-50, Paragraph 4: The estimated time for
construction presented in this paragraph includes the
construction and installation of the groundwater
extraction and treatment systems. This has been
clarified in the text.

9
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The depth of the trench is
below ground surface. The text

The depth of the trench is
below ground surface. The text

Page 3-54, Table 3-5: a). Labor costs are included in
costs given for cap constructions. The cost backup
information in Appendix A contains this information.

b). The construction of the slurry wall and environmental
monitoring would be conducted by contractors who have
demonstrated that their employees meet the requirements
of OSHA for working at hazardous waste sites. A cost for
health and safety has been included in the cost estimate
even though the slurry wall would not be constructed in
areas of waste.

c). The response to Comment Number 5 under Attachment I
above describes why costs for off-gas treatment were not
included. As stated in comment number 5, these costs
have been provided in the revised text •

d). Costs include the collection and analysis of air
stripper off-gas samples but not ambient air samples at
the fence line for compliance with MEDEP emissions
standards. An air monitoring plan very similar to the
one presented in the Sites 1 and 3 FFS was approved by
the MEDEP for the Tex Tech site in North Monmouth, Maine.

Page 3-61, Paragraph 4: The text has been revised to
indicate that the treatment and/or discharge of water may
occur at another location on-base.

Page 3-64, Paragraph 2:
estimated to be 35 feet
has been changed.

Page 3-65, Figure 3-15. As discussed in the text, the
purpose of the trench is to passively collect groundwater

Page 3-64, Paragraph 2:
estimated to be 35 feet
has been changed.

Page 3-64, Paragraph 2: The actual location of the
trench would be based on modeling and confirmed using
geotech borings. This statement will be added to the
text.

Page 3-51, Paragraph 3: Potential clay sources will be
identified during in the design and construction phases
of the program. No change to the text.

Page 3-51, Paragraph 3: Time estimates for the clay
borrow study will be provided in the design and
construction phases of the project. No change to the
text.

53.

52.

55.

54.

51.

50.

56.

57.
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Page 3-86, Paragraph 3: The word "could" has been
changed to "would".

flowing from the site and promote the natural flushing of
the landfill waste materials. This will allow for the
removal of the landfill wastes as a source to groundwater
over time. No change to the text.
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discussed in the text,
be 25 to 30 feet below
depth is estimated to be 35
The text has been changed to

Page 3-70, Paragraph 1: The effects of upgradient
reinjection on the interceptor trench will be evaluated
as part of the modeling and design phase of the project
if this alternative is selected. No change to the text.

Page 3-68, Paragraph 3: As
groundwater is estimated to
ground surface. The trench
feet below ground surface.
reflect this.

Page 3-69, Paragraph 3: Additional details regarding the
design of the trench have been included in the text. The
trench design will be discussed in detail in the design
document. The pumping rate of 78 gpm was based on
calculations described in response to Comment 6 in
Attachment I.

Page 3-70, Paragraph 3: The costs for alternatives
involving the installation of the trench include health
and safety costs associated with real-time air
monitoring. The text has been modified to state this.

Page 3-70, Paragraph 3: The text has been clarified to
state that the effluent monitoring refers to treatment
system effluent.

Page 3-71, Paragraph 4: The text includes a discussion of
the ARARs that apply to Mere Brook.

Page 3-74, Paragraph 1: A reference to section 3.4.6 has
been included. The downgradient wells in the monitoring
program would provide information on the groundwater
quality downgradient of the interceptor prior to
discharge to Mere Brook and across the brook to determine
if it is migrating beneath the brook.

Page 3-86, Paragraph 3: The range of pumping rates is a
reflection of the range of transmissivities observed
throughout the site. The depth to clay beneath the site
(Figure B-2) accounts for the range of aquifer thickness
(and therefore transmissivities) observed at the site.

58.

59.

60.

61.

63.

64.

62.

65.

66.
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78.

79.

80.

81.

82.

83.

84.

Page 4-3, Table 4-1, Action-specific ARARs for
Alternatives 1,3-C, 1,3-D, 1,3-E and 1,3-F: A
discussion of the AWQCs has been provided. See
also response to comment 5 Attachment II.

Page 4-3 , Table 4-1, Alternative 1,3-C: The time
frame provided in the Table has been clarified to
indicate the time to extract one pore volume.

Page 4-4, table 4-1, Adequacy of controls for
Alternative 1,3-C: The statement has been
clarified as suggested in the comment.

Page 4-10, Paragraph 1: ARAR requirements for
UVjoxidation has been clarified.

Page 4-11, Paragraph 4: The sentence has been
modified as suggested in the comment.

Page 4-11, Paragraph 4: The sentence has been
modified as suggested in the comment.

Page 4-13, Paragraph 2: Table 2 in Appendix A has
been referenced in the cost comparison of
Alternative 1,3-0•
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Page 3-87, Figure 3-18: The impact of the extraction
wells in the western and southwestern side of the
landfill will be reexamined and the location of
extraction wells in this area will be adjusted if
necessary.

Page 3-88, Paragraph 4: The effects of groundwater
recharge on the aquifer flow patterns and the extraction
well system will be evaluated as part of the design study
if this remedy is selected. This is primarily due to the
fact that the final location of groundwater reinjection
wells or an infiltration system will be based on data
collected north of the landfill as part of the design
study which will be submitted to agencies for review and
comment. No change to the text.

Page 3-89, Paragraph 1: The text has been revised to
state that an environmental monitoring program similar to
that described for Alternative 1,3-0 would be most
applicable.

Page 3-90, Paragraph 3: The reference has been
corrected to read "USEPA, 1989".

Page 3-92, Paragraph 3: The text has been modified
as suggested in the comment.

Page 3-94, Paragraph 4: The text has been modified as
suggested in the comment.

Page 3-94, Paragraph 6: The estimated time for
construction for this alternative is one year and
includes the construction of the treatment system. The
text has been revised to describe this.

Page 3-94, Paragraph 5: The sentence has been changed to
state II Measures will be taken to reduce the impacts of
potential increased flow in Mere Brook on the habitat of
resident aquatic species."

Page 4-3, Table 4-1: A sentence has been added
that addresses the ARARs and Mere Brook.

Pages 4-2 through 4-9, Table 4-1: Table 4-1 has
been printed in larger font.

Page 4-3, Table 4-1: Set back requirements has
been clarified.

67.

68.

71.

69.

70.

77 •

74.

72.

73.

75.

76.
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JOHN R. McKERNAN. JR.

September 9, 1991

Mr. James Shafer
Department of the Navy, Northern Division
Naval Facilities Engineering Command
Building 77-L
Philadelphia Naval Shipyard
Philadelphia, PA 19112-5094

OEM~ C. MA,RRlon
(;C'.... ' ::':'.:',:::;:;

General Comments:

Re: Naval Air Station Brunswick, Draft Final Focused
Feasibility Study Site 8, August, 1991, by
E.C. Jordan Co.

The Maine Department of Environmental Protection (MEDEP) has
completed its review of the Draft Final Focused Feasibility
Study Site 8, which was submitted to the MEDEP by E.C.
Jordan Co. on August 12, 1991 on behalf of the U.S.
Department of the Navy for the Naval Air Station Brunswick
(NASB) Site.

The scope of the remediation effort for Alternatives 8-B, C,
and D depend on the extent of soil contamination being
considered for remediation. As previously stated, the MEDEP
believes the proposed 18 ppm carcinogenic PAR clean up level
is excessive. The MEDEP will not concur with this proposed
level. Discussions are necessary concerning this matter.

Dear Mr. Shafer:

The MEDEP believes that the alternatives presented in the
Draft Final Focused Feasibility Study for Site 8 have been
appropriately carried forward for consideration. The MEDEP
has raised concerns in previous correspondence and phone
conversations regarding the target clean-up level for
carcinogenic PARs at this site. These concerns have not been
addressed to the satisfaction of the MEDEP in this Draft
Final Focused Feasibility Study.

I

-
I
I
I
I
I
I
I.-
J prinJed Fi9_'ycled paperL _

I

REGIO'JAL OFFICES



F20

-2-

The acceptable target clean up level for carcinogenic PARs
in areas of potential residential development is I ppm. This
clean up level is based on the maximum plausible exposure
assumptions and the 10-5 risk level.

The establishment of target clean up levels must depend on a
combination of factors including future potential
development and access, risk generated exposures, present
background PAR levels, and consistency with other PAH target
clean up levels at NASB.
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CommentssectionPage

Specific Comments:

2-11, table 2-2, Chemical specific ARARs: The Requirement
Synopsis for the Maine Drinking Water Rule includes an
inaccurate description of the MEGs. This inaccuracy has been
noted and discussed' during previous conversations and
correspondence regarding other sites at NASB. A chemical
specific ARARs table was not included in the previous Draft
Focused Feasibility study for this site. All documents which
present ARARs must be corrected to the satisfaction of the
MEDEP.

2-25, section 2.4.1, Human Health Clean-up Levels: The MEDEP
believes that the proposed 18 ppm PAR target clean-up level
for this site is excessive if based on a future scenario
that allows repeated exposure. A residential risk scenario
does not appear to have been developed or presented as
requested. Furthermore, the 18 ppm PAR target clean up level
at site 8 is not consistent with the 3-4 ppm PAR target
clean up level proposed by the Navy for site 9 in the Draft
Final Phase 1 Feasibility study Development and screening of
Alternatives dated August, 1990.

The MEDEP believes that the exposure assumptions utilized in
the risk bas,ed calculations have been underestimated. This
concern was previously raised in the June 27, 1991
correspondence regarding the Draft Focused Feasibility
study. Further more, adequate calculations of background
carcinogenic PAR levels at site 8 have not been presented.
Such calculations were requested in the June 27, 1991
correspondence.

The site 8 location could have future development potential
should the operational status of NASB change. Although its
use as a site of residential development is questionable, it
can not be ruled out~ Any surrounding residential and or
commercial development may result in unrestricted access by
some individuals. The threat of long term exposure exists.
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Adequate calculation of background carcinogenic PAH levels
at site B were not presented as requested. Remedial efforts
will be centered on soil contaminated areas at Site 8.
Discussions of background contamination in "sediment samples
upstream of sites 1 and 3 within the facility" have no
relevancy to specific site 8 conditions. A background soil
PAR concentration should be calculated using data available
from site 8 including numerous non-detect readings. A base
wide background PAH calculation should be made utilizing all
analytical PAH data, including non-detect readings.

2-26, table 2-5, Exposure Assumptions: Following
consultation with the Maine state Toxicologist, the MEDEP
believes that the exposure assumptions at site 8 have been
underestimated. The dermal exposure should be increased from
1.0 grams/event to 3.0 grams/event The ingestion exposure
should be increased from 0.05 grams/event to 0.1
grams/event. (The comment letter of June 27th inadvertently
suggested an increase from 0.5 gram/event to 1.0 gram/event.
This error was brought to the attention of NORDIV in a
SUbsequent phone conversation.)

While the exposure parameter utilized a specific age group,
and may be consistent with USEPA guidance, it is doubtful
that repetitive exposure to surface soils and sediment will
be limited to only the 7-12 age group. The population
assumption does not consider children older than 12 years
who could also come in contact with the site. The exposed
population should also include children in the 13-18 age
group. Therefore, consideration should be given to an
expanded exposure duration.

Recalculation of the target clean-up level using the
increased exposure assumptions results in a target clean-up
level of approximately 3 ppm. The MEDEP believes that 3 ppm
is appropriate for this site.

3-S, figure 3-1, Alternative SB: The delineated area of
contamination will change with a lowering of the target
clean up level. Installation of fencing will depend on the
area to be remediated. The fenced area will need to be
expanded. An additional area beyond that identified in this
report will be necessary. Additional costs will need to be
calculated for the cost summary in Table 3-4, page 3-11.

3-13, figure 3-2, Alternative S-C: The delineated area of
contamination will change with a lowering of the target
clean up level.

3-17, Table 3-5, Alternative S-C, Cost summary: capital
costs will increase with an increased amount of cover
material.

F21
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3-21, figure 3-6, Alternative 8-0: The delineated area of
contamination will change with a lowering of the target
clean up level.

3-24, section 3.4.3, Cost: Adjustments in the cost analysis
should be made.

C-27, Response # 4 to MEOEP comments: While the exposure
scenarios developed for site 8 may have been presented in
both the Preliminary Risk Assessment and the Draft Final RI,
review of MEDEP comments letters for these reports and their
drafts show that the MEDEP did not necessarily accept these
reports as written.

In the February 8, 1990 MEDEP comment letter concerning the
Preliminary Risk Assessment, the MEDEP neither approved nor
disapproved of the document. The MEDEP did raise concerns
that too few risk estimates were presented.

The May 17, 1991 MEDEP correspondence regarding the Draft RI
Report specifically disapproved of the report. The MEDEP
stated that "concerns expressed in the Risk Assessment
regarding PARs ... at site 8 do not seem to be reflected in
discussions included in the RI". The MEDEP raised questions
concerning the amount, frequency, and length of exposure.

The October 10, 1990 MEDEP comment letter regarding the
Draft Final RI Report stated that "the DEP continues to have
concerns regarding both the RI and the RA (Risk Assessment)
Reports". The Risk Assessment was conditionally approved
provided that MEDEP comments be addressed. Many comments
were repeated from the May 17th letter since MEDEP concerns
were not addre~sed in the Draft Final Report.

As a result of Response #4 the MEDEP reexamined the Risk
Assessment portion of the Draft Final RI. The summary on
page Q-78, Appendix Q, Volume 4 of the Draft Final RI states
that "lifetime exposure to contaminants in soils at site 8
are associated with carcinogenic risks ranging from 8.6 x
10-5 to 1.9 X 10- . The Risks are essentially attributable
to carcinogenic PARs. For the realistic worst case the risk
estimate is above USEPA target risk range ..... ".

All involved parties must discuss and resolve issues
relating to the target clean up levels at site 8 prior to
issuing a Draft Proposed Plan for site 8
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If you have any concerns or questions regarding these
comments, please contact me at (207) 289-2651.

Ted Wolfe
Division of Site Investigation and Remediation
Bureau of Hazardous Materials and Solid Waste Control

cc: Michael Barden, MEDEP
Sam Butcher, Harpswell Representative
Meghan Cassidy, EPA
Eileen Curry, NASB

~~ri':);;'1::§lt§"6h":'J;"'G7.i':U'--:ia'C'ii'1<MlB.Env '- -onmenta L
" ~- _.........~...:&.:,~.~"..w..;~_4 ..'~.._~-...:::-~'.;q~~~...........-~_.~:J
Donald Gerrish, Town of Brunswlck
Marianne Hubert, MEDEP
Loukie Lofchie, BACSE
Denise Messier, ME DEP
Susan Weddle, Community Representative
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General Comments:
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DEP COMMENTS
DRAFT FINAL FFS SITES 1 AND 3

The Navy will give proper consideration to state TBCs in the
Remedial Action Objectives section. The clean-up level for
vi~yl Chl9lide ~ill be co~sistent with the USEPA range of
10 to 10 as d~scussed w~th the state on August 28, 1991.

The proposed pretreatment system was designed to remove iron
and manganese to eliminate problems associated with
precipitation in the organics treatment system. It is
anticipated, based on the range and frequency of detection,
that the other inorganic compounds would be treated to levels
at or below their respective MCLs. The need for additional
steps for the removal of these inorganics would be determined
through treatability testing. The pretreatment process would
be modified to achieve target cleanup levels, if necessary.
The text will be modified to reflect these concerns.

The Navy recognizes the States concerns regarding long-term
remedial objectives. The NCP has established criteria that
result in overall protection of human health and the
environment and the achievement of chemical, location, and
action-specific ARARs. The Navy has used this guidance in •
developing and evaluating the remedial alternatives for site
1 and 3.

1.

2.

3.

4.

5.

6.

The Navy recognizes the states concerns for Alternative
1,3-C. This alternative does not permanently reduce the
volume, toxicity or mobility of the waste material however,
it is consistent with containment alternatives for landfill
sites. The large volume makes permanent treatment of the
source material impractical and inhomogeneity of the waste
material. The containment alternative would be monitored as
described in the FFS, and as mandated in the NCP, if the
remedial action objectives were not being met a new
alternative would be implemented.

Maintenance of extraction wells will be addressed in a
separate O&M plan for the selected remedy.

The Navy recognizes the States concerns with air stripping
and has recommended UjV oxidation as the treatment option in
the Draft Proposed Plan.

The four discharge options discussed in the site 1 and 3
document present potential means to dispose treated
groundwater. The Navy recognizes the states concerns with
regard to these discharge options and agrees with the state

14
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that the POTW is the most viable option. If the POTW is not
feasible the Navy will consider a combination of infiltration
and discharge to surface water.

7. The Navy agrees with the state that the most realistic
estimate on flushing times is probably closer to the upper
end of the predicted range, and O&M costs may increase with
time. As indicated in the FFS report a small portion of the
landfill, along the weapons compound, will not be included in
the system and may require closure under MEDEP Solid Waste
Regulations. Health and Safety of construction workers would
be addressed in work plans for trench construction.

8. The Navy recognizes the States input concerning Alternative
1,3-E. However, the long-term treatment and volume of water
to be treated may exclude the POTW as a viable discharge
option.

9. The Navy recognizes the States input concerning Alternative
1,3-F. However, the long-term treatment and volume of water
to be treated may exclude the POTW as a viable discharge
option.

Specific Comments

1. Page 2-30, Table 2-5: Risk calculated have been presented
to the State (August 22, 1991 meeting) that indicate that the
2 ppb clean-up level for viny~ c~loride i~ prote9tive of
human health, and does fall w~th~n the 10 to 10 range
specified in the NCP. Upon the completion of the final
remedy, the Navy will reevaluate the total site risk, and
undertake further remedial action if the excess cancer risk
is found to be outside the upper limit specified in the NCP.
This has been included in the text.

2. Page 3-34, Section 3.3: U/V Oxidation will be included in
the Proposed plan for sites 1 and 3.

3. Page 3-41, Section 3.3: Discussions concerning the effects
of recharge of treated water upgradient of the landfill will
be discussed in the design study document. The volume of
water needing treatment in Alternatives D, E, and F may be
altered based on the information developed as part of the
design stUdy.

4. Page 3-42, section 3.3: The effects of the discharge of
groundwater upgradient of the site on the eastern plume will
be evaluated as part of additional modeling conducted at
Sites 1 and 3 and the Eastern Plume. The modelings will be
conducted during the pre-design portion of the project.

5. As agreed, the Navy will conduct a risk assessment at the 5-

15
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waste
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the text addressing chemical
Action-specific ARARs. This
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review. If the risks do not fall within the NCP range,
additional remedial action may be necessary. This has
included in the text.

year
then
been

Pages 3-44 tp 3-47, section 3.3.2: a) The small amount of
waste that could remain in contact with the ground water
would have little impact on groundwater quality. The two
wells designed to remove the pore volume of groundwater
downgradient of the slurry wall could continue to remove this
small amount of water.

b) If the remedy does not perform according to the ROD,
the Navy will propose modifications to the EPA and MEDEP
to remedy the problems.

c) containment alternatives, by definition, do not
permanently reduce source contamination. The
containment is appropriate for landfill sites where the
volume and nature of wastes preclude cost-effective and
timely treatment. However, of all the alternatives,
Alternative 1,3-C will aChieve the Target Clean-up
Levels in the shortest amount of time (less than 2
years). The other alternatives rely on natural flushing
to permanently reduce source contamination, however, the
time to achieve Target Clean-up Levels is significantly
greater and ranges from 18 to 73 years.

Page 3-47, Section 3.3.3: The groundwater table would be
lowered 6 to 8 feet within 1 to 2 years and 8 to 11 feet
within 5 to 10 years. The text has been revised to
accurately state this.

A review of the test pit and boring information gathered in
the RI and the groundwater modeling done for the FS showed
that the in all cases where trash was encountered in
explorations, the proposed slurry wall in Alternative
would lower the groundwater to below the level of the
encountered. The text has been revised to state this
backUp information will be provided if necessary.

a) Due to a formatting error,
specific TBCs was listed under
has been corrected.

Pages 3-75 & 3-76, Section 3.4.5: Because this
alternative does not include a cap, it would be
considered an "unsecured" landfill and would need to be
considered for proper closure under MEDEP Solid Waste
Regulations. This will be added to the text.

Table 4-1, Compliance with ARARs:

6.

7.

8.

9.
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b) This alternative would not attain ARARS IF it fails and
if the extraction well could not be activated to minimize
migration of the contaminated groundwater. However, it has
been designed based on sound engineering practices and will
be monitored regularly to ensure compliance with response
objectives. The CERCLA process allows numerous opportunities
Ci,e, 5-year reviews) to monitor and modify remedial
alternatives should they fail to attain and maintain the
response objectives.

c) The text has been changed to reflect that this
alternative would not comply with MEDEP Soil Waste ARARs
because the landfill would be "unsecured".

10. Table 4-1, Long Term Effectiveness and Permanence:

a) Magnitude of Residual Risk: The response to comment
number 7 adequately addresses this issue.

b) Adequacy of Controls: The response to comment number 7
adequately addresses the issue of water remaining in contact
with waste. The table will be revised to address the
considerations in this comment.

c) Reliability of Control: Maintenance would be difficult if
necessary. The table will be modified to address this.

11. Table 4-11, Reduction of Mobility, Toxicity, or Volume: The
table has been modified as suggested in the comment.
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