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SECfION 1

1.0 INTRODUCfION

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
VSEPA, 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:

•

•
•
•
•
•
•
•
•
•
•
•
•
•

W0049148.080

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

E.C. Jordan Co.

1-1 6836-02



SECTION 1 •
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
August and July, 1991, Jordan submitted Draft Final Supplemental RI and Supplemental
Phase I FS reports, respectively. 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.

Because the Navy is committed to providing a timely response to environmental
contamination at NAS Brunswick, a strategy was developed to expedite the RI/FS 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 (i.e., 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.

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 Perimeter Road
Disposal Site (i.e., Site 8). This approach enables the Navy to proceed with developing
remedial strategies for this well-defined site 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 Contingency Plan (NCP) (USEPA,
1990), and USEPA guidance (USEPA, 1988), and fulfills part of the requirements
established in the FFA It consists of the detailed evaluation and comparative analysis of
the remedial alternatives developed and screened for Site 8 that were presented in the
Phase I FS (E.C. Jordan Co" 1990b).

The report is organized as follows. Section 2.0 of this report summarizes the site history and
response objectives that were detailed in the RI (E.C. Jordan Co., 1990a). and the Phase I
FS reports (E.C. Jordan Co., 1990b); Section 3.0 evaluates each alternative in accordance
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. •W0049148.080 1-2 6836-02
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SECTION 2

2.0 SUMMARY OF RESPONSE OBJEcrIVES AND REMEDIAL ALTERNATIVES

This section su=arizes the contamination assessment, risk assessments, Applicable or
Relevant and Appropriate Requirements (ARARs), response objectives, and remedial
alternatives developed for Site 8, which were presented in the Draft Final RI and Phase I
FS reports (E. C. Jordan Co., 1990a,b). The RI and Phase I FS reports contain more
detailed information on this site including the site history, hydrology, geology, and
contamination evaluations.

2.1 PERIMETER ROAD DISPOSAL AREA: SITE 8 - SUMMARY OF CONTAMINATION

Site 8 was a disposal area reportedly used from 1964 to 1974 to dispose of rubble, debris,
and trash generated at the NAS (R.F. Weston, Inc., 1983). Solvents were reportedly
disposed of at this site, however, there are no data to substantiate this claim. The site is
approximately 0.6-acre and is located in the northern portion of the base (Figure 2-1).
Perimeter Road, which runs east to west on the NAS, is adjacent to the site.

Two small tributaries border the site. Surface runoff from the northern 2,000 feet of the
NAS drain into these tributaries, which flow approximately 1,800 feet to the north and
discharge to the Androscoggin River. The Jordan Avenue Wellfield, a municipal drinking
water supply for the Town of Brunswick, is located 2,000 feet north-northwest of Site 8.
Contaminants detected at Site 8 that pose a potential risk to human health or the
environment include polynuclear aromatic hydrocarbons (PAHs) in surface and shallow soil
and DDT (dichlorodiphenyltrichloroethane) in leachate sediment (Figure 2-2) (B.C. Jordan
Co., 1990). PAlls were detected in test pit soil samples collected in the eastern portion of
the site at concentrations ranging from 2.7 to 53 milligrams per kilograms (mg/kg) of total
PARs. Carcinogenic PAH concentrations ranged from less than 2.5 to 30 mg/kg. DDT was
detected at one leachate location in sediment at concentrations ranging from 0.034 to
0.058 mg/kg. The presence of DDT at Site 8 was an initial concern because this compound
is known to bioaccumulate and bioconcentrate in aquatic and terrestrial food chains.
However, because of the small area of contamination and relatively low levels (i.e., less than
0.06 mg/kg) detected at Site 8, DDT is not expected to cause adverse impacts to the
e,cological receptors in this area. (This is discussed in more detail in Subsection 2.2.2).
Other contaminants were detected at Site 8, but at concentrations that do not pose a risk to
human health or the environment (B.C. Jordan Co., 1990a). No trash or source areas of
gross contamination were identified during field investigations at this site.

E.C. Jordan Co.

W0049148.080 2-1
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SECTION 2 •
2.2 SUMMARY OF BASELINE RISK AsSESSMENTS

The human health and ecological risks associated with contaminant exposure at Site 8 were
evaluated and presented in Appendix Q of the Draft Final RI report (E.C. Jordan Co.,
1990a). Since the submittal of the RI, additional risk estimates for Site 8 have been
developed at the request of USEPA Region I and based on more recent guidance (USEPA,
1991a). The results of these risk assessments are summarized in the following subsections
and the revised risk estimates are presented in Appendix E.

2.2.1 Human Health Risk Assessment

The human health risks developed and presented in the Draft Final RI were estimated
based on potential contaminant exposure under current and future land-use scenarios.
Because access to this site is not controlled, repetitive exposure to surface soil, surface
water, and sediment was considered possible. The exposure scenario used to evaluate risk
was based on an older child (ages 7 through 12) who regularly accesses or trespasses on the
site over a 6-year exposure duration This scenario was assumed to reflect both current and
reasonable future land-use at the site.

Direct contact with and incidental ingestion of surface soil are the only routes of exposure •
associated with incremental carcinogenic risks exceeding lx10-6. Carcinogenic PAHs (Le.,
benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene, chrysene,
indeno[I,2,3-ed]pyrene, and dibenz[a,h]anthracene) were the only contaminants of concern
detected in soil. The current human health risk associated with direct contact of PAH
contaminated surface soil using the predicted exposure scenarios range from 6.8xlO-6 for the
most probable scenario (i.e., based on exposure to the average contaminant concentrations)
to 1.5xlO-s for a realistic worst case scenario (Le., based on exposure to the maximum
contaminant concentration) (B.C. Jordan Co., 1990a). Lead and DDT were also detected in
the soils at Site 8 at maximum concentrations of 37 and 0.08 mg/kg, respectively. The risks
associated with exposure to these compounds were below levels considered to present a
health risk (Le., a Hazard Index less than one) (Eo C. Jordan Co. 1990a). Risks associated
with eXposure to sediment (both leachate and drainage sediment) and surface water under
current and reasonable future land use were also below levels considered to present a risk
to human health (E.C. Jordan Co., 1990a).

Additional risk estimates were developed for Site 8 based on supplemental guidance from
USEPA (USEPA, 1991a). This guidance provides standard default scenarios and exposure
parameters for evaluating potential risks under assumed future residential land use. The
standard exposure scenario assumes long-term repetitive exposure through direct contact and

E.C. Jordan Co. •W0049148.080 2-4
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SECTION 2

incidental ingestion of soil occurring 350 days per year over a 30 year exposure duration.
TIlls scenario was evaluated for Site 8 assuming exposure to the average, mean and
maximum PAR soil concentration. The total incremental carcinogenic risks were lxllr,
6dO·s, and 3xlO"' based on exposure to the average, mean and maximum detected
concentrations, respectively. These risk estimates are presented in Appendix E.

The risk estimates based on exposure to the average and mean concentrations fall within the
USEPA target risk range of 10"' to 10-ii. The risk estimate based on exposure to the
maximum concentration slightly exceeds the 10"' risk level. However, USEPA guidance
presented in "Role of the Baseline Risk Assessment in Superfund Remedy Selection" states
that "The upper boundary of the risk range is not a discrete line at lxlO"' although USEPA
generally uses lxlO"' in making risk management decisions. A specific risk estimate around
10"' may be considered acceptable if justified based on site-specific conditions."

Based on the conservative exposure assumptions used to develop risk estimate (i.e., long­
term repetitive exposure to the maximum detected concentration), and the limited number
of contaminants of concern (i.e., only PARs), the upper bound estimate of 3xlO"' is not
considered to represent a significant health risk at Site 8. Therefore, remedial action
objectives for soil contamination are not required for this site.

The potential risks associated with exposure to groundwater were evaluated based on a
comparison of contaminant concentrations to ARARs (i.e., Maximum Contaminant Levels
[MCI..s] or Maximum Contaminant Level Goals [MCLGs] or health based criteria (i.e.,
Reference Dose [RID]). Inorganic compounds were the contaminants detected most
frequently in groundwater both upgradient and downgradient of the site. The presence of
these compounds was attributed to the natural chemistry of the subsurface soil at Site 8
(E.C. Jordan Co., 1990a and 1991). Cadmium was the only contaminant detected in the
groundwater, downgradient of the site, above its respective drinking water standard or health
based criteria. The concentration of cadmium detected downgradient of Site 8 ranged from
ND to 0.012 mg/L. The MCL for cadmium is 0.005 mg/L. Cadmium was not detected in
any samples collected during the Post-screening Work Plan (E.C. Jordan, 1991).

A detailed discussion of groundwater flow around Site 8, contained in the Supplemental RI
report (E.C. Jordan Co., 1991), includes an interpretation of additional data collected as
part of the Post-Screening Work Plan. Present available data indicate there is no hydraulic
connection between the groundwater at Site 8 and the Jordan Avenue Wellfield. Therefore,
contaminants detected at Site 8 are not expected to impact the municipal drinking water
supply for the Town of Brunswick.

E.C. Jordan Co.
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SECTION 2

Applying the USEPA guidance presented in "Role of the Baseline Risk Assessment in
Superfund Remedy Selection Decision" (USEPA, 1991b), remedial action objectives are not
required for this site. This guidance states: "If the baseline risk assessment and the
comparison of exposure concentrations to chemical-specific standards indicates that there is
no unacceptable risk to human health or the environment and that no remedial action is
warranted, then the CERCLA Section 121 cleanup standards for selection of a Superfund
remedy, including the requirement to meet ARARs are not triggered. CERCLA
Section 121 (a) requires only that those remedial actions that are "determined to be
necessary...under Section 104 or...106...be selected in accordance with Section 121". Because
there is no current or likely future exposure to groundwater, no unacceptable risks were
identified. Therefore, despite the slight exceedance of the MCL for cadmium, Site 8 is not
considered to present an unacceptable risk to human health or the environment.

2.2.2 Summary of Environmental Risks

Environmental risks at Site 8 are associated with exposure to contaminants in leachate
sediment and surface water. Exposure to contaminants by wildlife drinking from leachate
seeps and from uptake of soil contaminants into the terrestrial food-chain appear to be
minimal (E.C. Jordan Co., 1990a).

Exposure to DDT in leachate sediment was an initial concern because of the propensity of
this compound to bioaccumulate and bioconcentrate in food chains. However, DDT was
detected at only one sampling location (SD-803) in two of the four sampling rounds (see
Figure 2-2). DDT concentrations in these samples were 0.034 (Round III) and 0.058 mg/kg
(Round II). No DDT was detected at tbis location in samples collected during Rounds I or
IV. The variation in the detection of DDT is probably a function to the relatively low
concentrations present and the non-homogenous distribution of DDT in the leachate
sediment. The average DDT concentration of all positive detects in sediments from Site 8 is
0.008 mg/kg. Tbis is consistent with the residual concentrations of tbis contaminant across
NAS Brunswick as DDT was widely used as an insecticide in the 1960s and early 1970s.
Table 2-1 presents the range of DDT contamination detected at Site 8 and other sites under
study at NAS Brunswick. The ecological Hazard Index associated with exposure to
0.008 mg/kg DDT is less than one.

Exposure to iron, aluminum, lead, and cyanide in surface water was associated with potential
impacts to ecological receptors. These contaminants were detected in the tributary draining
the western portion of Site 8 (see Figure 2-2). Elevated levels of these contaminants
(compared to background concentrations) were also detected in upstream and off-base
sampling locations (Le., north of Route 24). There was no consistent trend in contaminant

E.C. Jordan Co.

•

•
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• TABLE 2-1
SUMMARY OF TOTAL DDT, DOE, DOD CONCENTRATIONS

DETECTED AT NAS BRUNSWICK; ROUNDS 1- V

FOCUSED FEASffiILlTY STUDY
NAS BRUNSWICK

Sites I, 2 and 3 NO-0.93 LT I
NO-Q.IS TP I
NO-Q.071 SB IV
NO-0.OS2 SS IV
NO-0.028 TP IV
NO-0.OS2 LT IV

Site 4 NO-O.OI TP I

Site 7 NO-Q.34 TP I
NO-0.41 TP IV

Site 8 NO-Q.OS8 SED II

• NO-0.038 SED III
NO-0.076 TP IV

Site 9 NO-Q.064 SED II
NO-0.133 SED III
NO-0.097 SED IV
NO-2.62 LT IV
NO-0.87 SS IV
ND-O.09 TP V

Sitell NO-Q.020 TP V

Site 13 NO-Q.021 TP IV

[Source: E.C. 10rdan 1990a, 1991.]

NOTES:
1. LT =Leachate

TP =Tcstpit
SB =Surface boring
SS =Surface soil
SED =Sediment

• 2. Five rounds of sampling were conducted at NAS Brunswick

2-7



SECTION 2 •
concentrations by location or over the sampling rounds. The analytical data show
inconsistent and sporadic detection of these inorganic compounds, suggesting that surface
water contamination is not related solely to past disposal activities at Site 8. Nonpoint
source discharges such as surface drainage of the runway and/or Route 24 appear to be
impacting the water quality in these tributaries (E.C. Jordan Co., 1990a). Inorganic
contaminants were not detected in surface water from the eastern drainage area of Site 8
which is immediately adjacent to the disposal area and would be most susceptible to

. contaminant impacts from past disposal activities.

Based on the results of the ecological risk assessment, remedial action objectives were
considered to reduce exposure to or concentrations of cyanide, aluminum, iron, and lead in
surface water. Concentrations of DDT in leachate sediments were consistent with expected
background levels and below concentrations considered to present an ecological risk. Target
Clean-up Levels for contaminants in surface water are proposed at the contaminant's
Ambient Water Quality Criteria. .

2.3 IDENTIFICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The Comprehensive Environmental Response, Compensation and Liability Act of 1980 •
(CERCLA) (Le., Superfund) applies to each department, agency, and instrumentality of the
U.S. (Le., federal facility) including the executive, legislative, and judicial branches of
government, both procedurally and substantively, in the same manner and to the same
extent as any nongovernmental entity. All guidelines, rules, regulations, and criteria
promulgated, and included by reference, under CERCLA (including the NCP) are
applicable to federal facilities. Federal facilities must comply with the cleanup standards set
forth in Section 121, including federal and state ARARs.

Under Executive Order 12580 (Superfund Implementation), USEPA was delegated the
authority to select the extent of remedy at federal facilities on the NPL. Section 2701 of
CERCLA (the Environmental Restoration Program [ERP]) authorizes the Secretary of
Defense to carry out a program of environmental restoration at Department of Defense
facilities. Program activities must be carried out consistent with Section 120 of CERCLA, in
consultation with the Administrator of USEPA Program goals include (1) identification,
(2) investigation, (3) research and development, and (4) cleanup of contamination from
hazardous substances, pollutants, and contaminants. The ERP consists of three main
components: (1) the Department of Energy ERP; (2) the defense Environmental
Restoration Program (DERP), for remediation of formerly owned federal facilities,

E.C. Jordan Co. •W0049148.080 2-8 6836-02
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SECTION 2

administered by the U.S. Army Corps of Engineers (USACE); and (3) the IRP for active
and inactive Army, Navy and Air Force installations.

NAS Brunswick is an active Naval base being investigated under the IRP section of the
ERP. The IRP has developed a remedial program that parallels the USEPA RI/FS process
in following sites from discovery through remedial action. The Draft Final RI and Phase I
FS reports present the chemical-, action-, and location-specific ARARs for the nine original
sites at NAS Brunswick (E.C. Jordan Co., 1990a and E.C. Jordan Co., 1990b). In this
section, all ARARs that potentially apply to Site 8 are identified.

2.3.1 Definition of ARARs

To properly consider ARARs and, more importantly, to clarify their function in the RI/FS
and remedial response processes, the NCP defines two ARAR components: (1) applicable
requirements, and (2) relevant and appropriate requirements. These definitions were
revised to incorporate applicable portions of SARA, and are discussed in the following
paragraphs.

Auplicable 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 sintilar 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 appropriate, be included
as an ARAR for the site. For example, MCLs would be relevant and appropriate
requirements at a site where groundwater contamination could affect a potential (rather
than actual) drinking water source.

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

E.C. Jordan Co.
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SECfION2

existing ARARs are not deemed sufficiently protective, then guidance or advisory criteria
should be identified and used to ensure public health and environmental protection.

2.3.2 Development of ARARs

Under the description of ARARs in the NCP and SARA, state and federal environmental
requirements must be considered that are:

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

• location-specific (i.e., pertain to existing features)

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

•

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. Chemical-specific ARARs govern the extent of site cleanup and provide
either actual clean-up levels or a basis for calculating such levels. Chemical-specific ARARs .~

are also used to indicate acceptable levels of discharge to determine treatment and disposal
requirements and to assess the effectiveness of remedial alternatives. Table 2-2 summarizes
potential chemical-specific ARARs which are listed by the media to which they apply. The
following paragraphs discuss the purpose and intent of the federal and state chemical-
specific ARARs that apply to Site 8 and proposed remedial actions presented in this FS.

Groundwater. The RI report and Risk Assessment indicate that the contaminants at Site 8
have not impacted groundwater. Chemical-specific ARARs regulating the quality of
groundwater do not apply to the alternatives presented in this FS. However, chemical­
specific standards for groundwater will be used to compare groundwater analytical data from
the environmental monitoring that would be conducted as part of the five-year review
process.

Air. Regulations promulgated under the Clean Air Act and Maine Ambient Air Quality
Standards establish standards that limit the concentration of pollutants released to the air.
These limits are promulgated under National Primary and Secondary Ambient Air Quality
Standards (40 CFR Part 50) and Maine Ambient Air Quality Standards (MEDEP
Regulations, Chapter 110). The alternatives under consideration in this FS do not employ
any technology that would results in a point-source of air emissions. The excavation of soils

E.C. Jordan Co. •W0049148.1180 2-10
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TABLE 2-2

CHEMICAL-SPECIFIC ARARS. CRITERIA, ADVISORIES. AND GUIDANCE FOR SITE 8

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

•

N
I..........

MEDIA

GROUNDWATER/SURFACE
~

~

REQUIREMENT

SDWA - HCLs (40 CPR
141.11 - 141.16)

SDWA - HeLGs (40 CFR
141.50 - 141.51)

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

Federal AWQC

STATUS

Relevent. and
Appropriate

Relevant. and
Appropriate

Relevant and
Appropriate

Relevant and
Appropriate

REQUIREMENT SYNOPSIS

MeLa 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.

HeLGa are health-based criteria to be
considered for drinking water sources as a
result of SARA. MCLGs are available for
severe1 organic and inorganic contaminants.

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

Federal AWQC are health-based eriteria
developed for carcinogenic and noncarcinogenic
eompounds 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 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 AWQC are
relevant and appropriate.

CONSIDERATION IN THE RI/FS

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 HeLGs are to be used as goals.
Contaminant concentrations in groundwater were
compared to their HeLGa.

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.

Federal Guidance and
Criteria To Be
Considered

W0049148. T80/1

USEPA Risk Reference
Doses (RfDs)

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

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

TABLE 2-2
CHEMICAL-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITE 8

FOCUSED FEASIBILITY STUDY
HAS BRUNSWICK

MEDIA REQDlREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE RIfFS

USEPA Carcinogen
Assessment Group
Carcinogenic Potency
Factors (ePFs)

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
exposure to cartain compounds.

N
I­N

State

AIR

Federal

~

W0049148. T80/2

•

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

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

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

Establishment of Air
Quality Regions
(38 MRSA, Section 583;
MEDEP Regs, Chapter 114)

Relevant and
Appropriate

Applicable

Applicable

Relevant and
Appropriate

Maine's Primary Drinking Water Standards are
equivalent to federal HCLs. Maine MEGs 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.

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 qual! ty
standards protect public welfare from known or
anticipated adverse effects from pollutants.

The Metropolitan Portland Air Quality Region
is Class II.

•

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.

Particulate standard for matter less than 10
microns is 150 ~g/m3,24-hour average
concentration.

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

4607-56

•



•
(continued)

•
TABLE 2-2

CHEMICAL-SPECIFIC ARARS, CRITERIA, ADVISORIES. AND GUIDANCE FOR SITE 8

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

•

MEDIA REQUIREMENT STATUS REQUIREMENT SYNOPSIS CONSIDERATION IN THE RI/FS

NOTES:

Maine Ambient Air Applicabla
Quality Standards
(38 MRSA, Section 584;
MEDEP Regs, Chapter 110)

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

Standards for specific contaminants include:
(1) particulate matter-1S0 pg/m3.24-hour
average concentration; (2) hydrocarbons-
160 pg/m3 ,3-hour period; (3) lead-l.S pg/m3 ,
24-hour period; (4) total chromium-O.3 pg/m3 •
24-hour period; and (5) photochemical
oxidants-160 pg/m3 ,24-hour period.

'"I.....
W

ARAR
AWQC
CFR
CMR
CPF
FS
I<::L
I<::LG
MEG
MEOEP
MRSA
NAS
RI
ReRA
RfD
SARA
SDWA
USEPA
/-lg/m3

- Applicable or Relevant and Appropriate Requirement
- Ambient Water Quality Criteria .
• Code of Federal Regulations
a Code of Maine Rules
• carcinogenic potency factor
- feasibility study
• Maximum Contaminant. Level
... Maximum Contaminant Level Goal
- ~imum Exposure Guidelines
- Maine Department of Environmental Protection
- Maine Revised Statues Annotat.ed
- Naval Air Stat.ion
- remedial invest.igation
... Resource Conservation Bnd Recovery Act.
a reference dose
... Superfund Amendment.s and Reauthorization Act
a Safe Drinking Water Act
a U.S. Environmental Protection Agency
a micrograms per cubic meter
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SECTION 2

proposed in Alt-8D would potentially trigger particulate standards if remedial construction is
conducted during dry, dusty conditions.

Both the federal and state ambient air quality standards establish a limit for particulate
matter. These standards are ARARs where excavation or invasive activities may generate
dust and debris. The standards for suspended particulate matter is 150 p,g/m3

, 24-hour
average concentration. Compliance with this requirement can be achieved by conducting air
monitoring when invasive work is likely to occur during dry, dusty conditions. If monitoring
indicates that particulate levels are close to the maximum allowable level, dust suppression
controls would be implemented.

•

Surface Water. Chemical-specific standards for surface water are promulgated under the
Federal AWQC. Surface water data indicates that the concentration of lead, iron, and
cyanide exceed AWQC; however, the presence of these contaminants in surface water is not
attributable to Site 8. Treating surface water to attain AWQC is not addressed in this FS
since the contamination is not associated with the soil contamination at the site. Treating
surface water would require developing a separate engineering approach that would be
inconsistent with the response objectives for this site.

2.3.2.2 Location-specific ARARs. Location-specific ARARs govern natural site features •
(e.g., wetlands, floodplains, and sensitive ecosystems) and man-made features (e.g., existing
landfills, disposal ares, and places of historical or archeological significance). These ARARs
generally restrict the concentration of hazardous substances or the conduct of activities
based solely on the site's particular characteristics or location. Table 2-3 provides a synopSis
of potential location-specific standards listed by site feature.

The surface water bodies of the western drainage area would be regulated by ARARs that
pertain to streams and wetlands. These natural features are regulated under the Maine
Natural Resources Protection Act (38 M.R.SA 480A-S). Specific standards affecting
activities that take place in, or adjacent to, wetlands or water bodies are set forth in the
Permit by Rule Standards (MEDEP Regulations, Chapter 305). The design of remedial
alternatives conducted within 100 feet of the high-water mark of a wetlands, or other water
body, would address the requirements of these rules.

The presence of endangered species and rare habitats in the vicinity of Site 8 requires
consideration of ARARS that protect these natural resources. The Grasshopper Sparrow, a
state endangered species, is located a half mile west of Site 8. The Horned Lark and
Upland Sandpiper, two species classified in Main's Indeterminate Category, are found west
of Site 8 adjacent to the runway. Rare habitats, including a sandplain grassland and rare
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tABLE z-a

LOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITE 8

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

•

N
I....

V.

MEDIA

WETLANDS

~

FLOODPLAINS

W0049148. T80/4

REQUIREMENT

CWA Section 404

u.s. Army Corps of
Engineers Permit
Program Regulations
(33 CFR 320-330)

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
264.18)

STATUS

Applicable

Applicable

App1icable

App1icable

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. 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 pe~its 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 les8
impact to the aquatic ecosystem. Discharge
will a180 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 lOa-year floodplain
must be designed, constructed, operated, and
maintained to prevent washout of any hazardous
wastes by a lOa-year flood.

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.

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 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-S
LOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITE 8

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

MEDIA

WETLANDS/FLOODPLAINS

REQUIREMENT

liO CFR Part 6,
Appendix A

STATUS

Applicable

REQUIREMENT 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 Bnd beneficial values of
wetlands; and minimize potential harm to or
within floodplains and to avoid the 10ng- and
short-term adverss impact with modifications to
floodplains.

CONSIDERATION IN THE RIIFS

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 StI!te..... ---
0'

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, suoh
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 b. met by
any action taken within 100 feet of a wetland or
stream.

W0049I48. T80/5

•

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

Maine Hazardous
Waste Management
Rules (MEDEP Regs,
Chapters 800-802.
850, 851, 85S-857)

Applicable

Applicable

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 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
lOO-year floodplain.

•

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.

4607-56
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•
TABLE 2-3

LOCATION-SPECIFIC ARABS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITE B

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

•

N
I.........

MEDIA

OTHER NATURAL
RESOURCES

Federal

~

REQUIREMENT

Endangered Species
Applicable Act

Maine Standards for
Classification of
Groundwater (38
MRSA, SectIon 470)

Haine Standards for
Classification of
Minor Drainages (38
MRSA. Section 468)

Haine Water
Pollution Control
Law: Solid Waste
DiI!Ipossl Areas;
Location (38 HRSA.
Section 421)

STATUS

Applicable

Applicable

Applicable

Appliceble

REQUIREMENT SYNOPSIS

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 genera! we!fare of
the people of the state.

Here Brook is classified as a Class B water
under the state water quality standards.
C!ass 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.

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.

CONSIDERATION IN THE RI/FS

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 GH-A.

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

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

W0049108. T80/6

Haine Site Location Applicable
Development Law end
Regulations (38 MRSA
Sections 481-490;
HEDEP Regs. Chapters
371-371)

This act and regulations govern drilling for
natura! 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.

Remedial alternatives will be developed
considering these regulations. A permit will not
be required if the activity is on-site.
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TABLE 2-3
LOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES. AND GUIDANCE FOR SITE 8

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

N
I....

00

MEDIA

State Guidance end
Cdterta To Be
Considered

H0049148.T80/7

•

REQUIREMENT

Maine Solid Waste
Management Rules:
Landfill Disposal
Facilities (38 MRSA,
Section 1301 et
!£9.: MEDEP Regs.
Chapters 400-406)

Haine Inland
Fisheries and
Wildlife Laws and
Regulations (12 HRSA
Chapter 713,
Section 7751)

Town Shoreland
Zoning Ordinances
and State Minimum
Guidelines

Maine Critical Areas
Progrmm and Maine
Natural Heritage
Program

STATUS

Applicable

Applicable

To Be
Considered

To Be
Considered

REQUIREMENT SYNOPSIS

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 8S

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 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.

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

•

CONSIDERATION IN THE RI/FS

The standards outlined in this requirement will
bs incorporated into the design of sny 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 deve10pm~nt

and evaluation of remedial alternatives.

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

•
TABLE 2-3

LOCATION-SPECIFIC ARARS, CRITERIA, ADVISORIES, AND GUIDANCE FOR SITE B

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

•

MEDIA

Notes:

REQUIREMENT

Maine Critical Areas
Act (5 HRSA 3310
through 3316)

STATUS

To Be
Considered

REQUIREMENT SYNOPSIS

This nonregu1atory 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

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

'"I.-
'"

ARAR
CERCLA
CPR
CIIA
EO
MRSA
MEDEP
NAS
RIfFS
RCRA
USC

Applicable or Relevant and Appropriate Requirements
Comprehensive Environmental Response. Compensation, and Liability Act
Code of Federal Regulations
Clean Water Act
Executive Order
Maine Revised Statutes Annotated
Maine Department of Environmental Protection
Naval Air Station
Remedial Investigation/Feasibility Study
Resource Conservation and Recovery Act
United States Code
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SECTION 2 •
pitch pine heath barren, occur a half mile west of Site 8 at the end of the runway. Federal
and state regulations protecting endangered species include the Endangered Species Act and
the Maine Inland Fisheries and Wildlife Laws and Regulations. The State of Maine critical
areas and Natural Heritage Program issues policies and regulations governing special
habitats. The key provision to all of these regulations is that appropriate state and federal
agencies be contacted and involved if any actions are likely to impact protected species and
habitats.

The remedial actions proposed for Site 8 are centralized at the disposal site. Remedial
activities are not likely to impact protected areas and species. While these regulations do
apply to the alternatives proposed at Site 8, the small scale of any construction activity does
not warrant any special approach to comply with these requirements.

2.3.2.3 Action-specific ARARs. Action-specific ARARs are usually technology- or activity­
based limitations controlling action conducted at hazardous waste sites. As remedial
alternatives are developed, action-specific ARARs (pertaining to proposed site remedies)
provide a basis for assessing feasibility and effectiveness. Table 2-4 provide a synopsis of
potential action-specific ARARs. During the detailed analysis of remedial alternatives, each
alternative will be evaluated for compliance with the specific, applicable standards of each
ARAR. There are a number of general action-specific ARARs that apply, or are relevant •
and appropriate, to any remedial action conducted at a hazardous waste site. These general
requirements are discussed in the following paragraphs.

The Occupational Safety and Health Administration (OSHA) (29 CFR 1904, 1910, and
1926) are action-specific ARARs that apply to each alternative. OSHA is responsible for
worker safety at CERCLA sites. These regulations set standards for exposure limits, safety
training, protective equipment, and employer responsibility. OSHA requirements would be
addressed during the development and implementation of the Health and Safety Plan for
the chosen alternative.

A number of standards for the operation and safety of hazardous waste treatment facilities
are promulgated under the Resource Conservation and Recovery Act (RCRA) and are
relevant and appropriate to all remedial alternatives. RCRA General Facility Standards (40
CFR 264.10 - 264.18), Preparedness and Prevention (40 CFR 264.30 - 264.37), and
Contingency Plan and Emergency Procedures (40 CFR 264.50 - 264.56) would apply to any
remedial actions conducted at NAS Brunswick. 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
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• •TABLE 2-11
POTENTIAL ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR SITE 8

FOCUSED FEASIBILITY STUUY
NAS BRUNSWICK

•

N
I

N.....

REQUIREMENT

W!!!!
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 Units
(40 CPR 264.90-264.109)

RCRA - Closure Bnd Post-closure
(40 CFR 264.110-264.120)

RCRA - Waste Piles
(40 eFR 264.250-264.269)

RCRA - Landfills (40 CFR 264.300-264.339)

W'00491l1B. T80/9

REQUIREMENT SYNOPSIS

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

This regulation outlines requirements for safety
equipment and spill-control requirements 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 generel
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. If 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 RIfFS

Any facilities will 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 RCRA, waste piles used (or 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 RCRA landfill
regulations, including closure and post-closure.
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(Continued)

TABLE 2-4
POTENTIAL ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR SITE 8

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

'"I
'"'"

REQUIREMENT

RCRA - Miscellaneous Units
(40 CFR 264.600~264.999)

RCRA Land Disposal Restrictions (40 CFR 268)

OSHA - General Industry Standards
(29 CFR Part 1910)

OSHA - Safety and Health Standards
(29 eFR Part 1926)

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

CAA - National Ambient Air Quality Standards
(40 CFR Part 50)

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

REQUIREMENT SYNOPSIS

These s~andards are applicable to miscellaneous
units not previously defined under existing RCRA
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 conaidered
applicable. For each hazardous waste, the LDRs
specify that the waste must be treated either by a
treatment technology or to a concentration level
prior to disposal in a RCRA Subtitle C permitted
facility.

These regulations specify the 8-hour time-weighted
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 recorclkeeping and
reporting requirements for an employer under OSHA.

This regulation specifies maximum annual arithmetic
mean and maximum 24-hour concentrations for
particulate matter.

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 requirementa are integrated with DOT
regulations.

CONSIDERATION IN THE RI/FS

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 LDRs, 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 aUmosphere 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.

Fugitive dust emissions from site excavation
activities will be maintained below the 24-hour
maximum of 150 Jl.&/m3 and the annual arithmetic mean
of 50 Jl.s/m3by dust suppressants, if necessary.

If 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 eccompanied by an
appropriate manifest.

W0049148.~0 • • 4607-56



(continu. •
TABLE 2-4

roTENTIAL ACTION-SPECIFIC APPLICABLE OR RELEVANT ANa APPROPRIATE REQUIREMENTS FOR SITE a

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

.'

'"I
'"W

REQUIREMENT

DOT Rules for Transportation of Hazardous Hat9ria~s

(49 CFR Parts 107, 171.1-172.558)

CWA - Regulations on Disposal Site Determinations
Under the CWA (40 crn 231)

~

Maine Landfill Disposal Regulations (HEDEP Regs,
Chapter 401)

Maine Landfill Disposal Regulations for
Construction/Demolition Debris, Inert Fill, Land
Clearing Debris, and Woodwaste (MEDEP Regs,
Chapter 404)

Management, Testing, and Disposal of Special Wastes
(MEDEP Regs, Chapter 405)

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

Haine Emission License Regulations (38 MRSA, Section
585, 590; MEDEP Regs, Chapter liS)

Maine Growth Offset Regulations (38 MRSA, Sectlon
590; MEDEP Regs, Chapter 113)

W0049148.TBO/ll

REQUIREMENT SYNOPSIS

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 solid waste disposal by landfill.
Chapter 401 specifies closure and post-closure
maintenance requirements.

These regulations outline requirements for
permitting, siting, design, operation, and closure
of landfills to be used for the disposal of
construction/demolition debris, inert fill, land
clearing debris, and woodwaste.

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

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.

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

CONSIDERATION IN THE RI/FS

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 solid waste 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 of Deeds (401.7[f]).

Site 8 can be classified as a
construction/demolition debris landfill; therefore,
the final cover system would have to meet minimum
standards and specifications outlined in
Chapter 404.5(4}.

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.

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.

RACT will be considered for air treatment if
applicable.
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TABLE 2-4
POTENTIAL ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR SITE 8

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

REQUIREMENT

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

NOTES,

REQUIREMENT SYNOPSIS

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.

CONSIDERATION IN THE RI/FS

Best Management Practices will be used when handling
wastes.

ABERA
CAA
CERCLA

CPR
CMR

~ CWA
N DOl
.... FS

MEDEP
MEG
MRSA

Asbestos Hazard Emergency Response Act
Clean Air Act
Comprehensive Environmental Response, Compensation,
and Liability 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

NAB
NESBAP
NPDES
OSBA
POTW
RAeT
RI
RCRA
SDWA
jjg/m3

VOC

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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general operation and maintenance, safety, and emergency procedures for hazardous waste
treatment facilities and remedial actions.

RCRA Subpart F (40 CPR Part 264.90 - 264.109) Releases from Hazardous Waste Units
outlines standards for groundwater monitoring to be conducted at treatment facilities. The
standards for general groundwater monitoring would be relevant and appropriate to
monitoring conducted as part of the five-year review process. Compliance with this ARAR
is easily attained as monitoring wells are already in place from site studies conducted during
the RI.

2.4 SUMMARY OF REMEDIAL ACTION OBJECTIVES: SITE 8

Remedial action objectives for Site 8 include media-specific goals established to provide an
adequate level of protection to human and ecological receptors based on the results of the
baseline risk assessment. Target Clean-up Levels were proposed only for contaminants in
surface water and were set at the chemical-specific ARAR (i.e., AWOe). Contaminant
concentrations in all other media were below levels considered to present a human health or
ecological risk.

Remedial action objectives, however, are not being developed to reduce contaminant
concentrations in surface water. Iron, lead, cyanide, and aluminum were detected at
elevated concentrations (compared to background) in both upstream and downstream
sampling locations, suggesting that other nonpoint source areas (i.e., salt pile, site soils,
surface runoff, and off-base salting activities) are contributing to the current levels of
contamination detected around Site 8 (see E.C. Jordan Co., 1990a). Specific remedial
actions taken to reduce contaminant concentrations would therefore not be effective in
reducing potential exposure concentrations.

2.5 RATIONALE FOR No REMEDIAL ACTION

The baseline risk assessments do not indicate a risk to either human or ecological receptors.
The estimated incremental cumulative carcinogenic risk to an individual under both current
and assumed future residential exposure scenarios was within or below 10"" and the
noncarcinogenic HIs were below 1.0. One contaminant, cadmium, was detected in the
groundwater at concentrations (i.e., ND to 12 p.g/L) in excess of its federal MCL (i.e.,
S p.g/L). However, there is no current exposure to groundwater and no downgradient

E.C. Jordan Co.
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SECI10N 2

receptors, and it is unlikely that the shallow aquifer would be used for future domestic or
potable purposes. No other soil contaminants (Le., PARs and pesticides) were detected in
the groundwater. The risk assessments did not identify any unacceptable risks to human
health or the environment. Based on USEPA guidance, a no action decision is appropriate
for this site (USEPA, 1991b).

2.6 SUMMARY OF REMEDIAL ALTERNATIVES

Six remedial alternatives were described and presented in the Phase I FS (B.C. Jordan Co.,
1990b). These alternatives were developed to achieve the remedial action objectives
developed for contamination at Site 8 in the Phase I FS based on the original risk
assessment. The site alternatives are as follows:

•

•
•
•
•
•
•

No Action
Soil Cover
In Situ Solidification
Removal/Treatment/Solidification
Removal/Soil Washing
Removal/Incineration •The first alternative is the baseline alternative used to compare the cost and effectiveness of

the other alternatives. It is based on actual conditions and calls for no additional work at
this site. The second, third and fourth alternatives focus on reducing contaminant mobility
and/or exposure through institutional controls, cover material, or treatment options. Waste
material is not removed from the site under any of these alternatives. The fifth and sixth
alternatives involve removal and treatment of contaminated soil and sediment. .

Each alternative was screened based on the clean-up standards described in Section 121 of
the SARA and the NCP. The objective of the screening process was to eliminate from
further consideration any alternative(s) that may have undesirable results regarding
effectiveness, implementability, and cost, while still preserving a range of options.

The following three alternatives were retained for the detailed evaluation (E.C. Jordan Co.,
1990b):

• No Action
• Soil Cover
• Excavation/Solidification
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These three alternatives were developed and screened based on the risk calculations
presented in Appendix Q of the Draft Final RI (E.C. Jordan Co., 1990a) and the response
objectives in the Phase I FS (E.C. Jordan Co., 1990b). Additional risk estimates have been
developed for this FFS based on recent USEPA guidance and the response objectives were
adjusted accordingly. The three alternatives retained in the Phase I FS were reevaluated
based on the changes to the response objectives.

The No Action Alternative described in the Phase I FS was renamed the Minimal Action
Alternative because it included institutional controls and environmental monitoring. A true
No Action alternative was added and is used in Section 3.0 as the baseline alternative. The
soil cover alternative was revised to include a cover to meet the requirements for closure of
a construction/demolition debris landfill. The Excavation/Solidification Alternative was
eliminated because treatment of the Site 8 soils is no longer necessary based on the revised
risk. estimates and the response objectives.

2.7 TREATABILITY STUDY RESULTS

Following the Phase I FS a treatability study for Solidification/Stabilization (S/S) was
conducted to better evaluate the effectiveness of this technology. This treatability study was
performed by Williams Environmental Services, Inc., and their report is presented in
Appendix A The study was originally intended to help evaluate the
Excavation/Solidification Alternative; however, the revision to the risk assessment shows
that remediation is not required and the Excavation/Solidification alternative was dropped
from consideration. The treatability study did help demonstrate the limited mobility of
PARs.

Raw soil from the PAH-contaminated area and sediment from the DDT-contaminated area
were mixed at a ratio of 150 parts soil to 1 part sediment (150:1). This ratio is based on the
preliminary estimated volume of contaminated soil (750 cy) and sediment (5 cy)
(E.C. Jordan 1990b). After the soil and sediment were blended, "raw" samples were
collected and analyzed for total PAHs, DDT, and other constituents. However, subsequent
evaluation has shown that DDT is no longer a chemical of interest; therefore, sediment
remediation is not required (see Subsection 2.2.2). The raw samples were also subjected to
the Toxicity Characteristic Leachate Procedure (TCLP) to determine the leachability of
contaminants, especially PAHs. The raw sample contained measurable amounts of PAHs;
however, PAHs were not detected in the TCLP extract at a detection limit of
0.050 milligrams per liter (mg/L) (see Appendix A). This suggests that leaching of PAHs
from soils at Site 8 is not likely to be significant.

E.C. Jordan Co.

WOO49148.080 2-27



SECTION 2

The "raw" soil/sediment blend was mixed with varying amounts and kinds of SIS agents.
After curing, permeability, unconfined compressive strength (DCS), and TCLP tests were
performed on several combinations. The ''best'' combination (as determined by Williams
Environmental Services, Inc.) was identified based on the highest Des and lowest
permeability. This ''best'' combination was recreated then subjected to the same tests. The
TCLP test did not detect PAHs (detection limit = 0.050 mg/L).

In summary, the treatability did not prove that SIS decreases leachability of PAHs. TCLP
tests of untreated soil did not reveal any leaching of PAHs; therefore, it was not possible to
prove any reduction in leachability following treatment. The treatability study did show that
SiS could improve properties such as structural stability and permeability.

E.C. Jordan Co.
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3.0 DETAILED EVALUATION OF REMEDIAL ALTERNATIVES

The purpose of the detailed evaluation of alternatives, as stated in the NCP, is to present
decision-makers with relevant information to select a site remedy by objectively assessing the
remedial alternatives. The alternatives are assessed in this section for nine criteria that
address regulatory, health, and feasibility issues. The alternatives are then compared in
Section 4.0.

In response to statutory mandates for remedy selection in Section 121 of the SARA, USEPA
developed nine evaluation criteria to evaluate each remedial alternative (USEPA, 1990).
Table 3-1 lists and briefly describes these criteria. Elements of each criteria are addressed
in this section and also in Section 4.0.

In this section, the four remedial alternatives summarized in Table 3-2 are described and
evaluated according to the first seven criteria listed in Table 3-1. The state acceptance
criterion will not be addressed until comments on the RIfFS and Proposed Plan have been
received from the state. State review and comments on this FFS are part of this process.
Similarly, community acceptance will be addressed upon receipt of public comments 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. This description is followed
by the criteria evaluation process. The alternatives are compared relative to these criteria in
Section 4.0.

3.1 ALTERNATIVE SA: No ACTION

The No Action Alternative does not include any remedial actions and provides a baseline
for comparing alternatives. In the No Action Alternative, existing contaminated areas would
remain undisturbed. Because no remedial actions would be implemented, long-term human
health risks for the site would essentially be the same as those identified in the baseline risk
assessment (E.c. Jordan Co., 1990a). Environmental monitoring and five-year site reviews
would be included as part of this alternative.

E.C. Jordan Co.
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TABLE 3-1

CRITERiA FOR COMPARATiVE ANALYSIS OF ALTERNATiVES: SiTE 8

FOCUSED FEASmlLlTY STUDY
NAS BRUNSWICK •

Overall Protection of Human

Health and the Environment

Compliance with ARARs

Long-term Effectiveness and
Permanence

Reduction of Toxicity, Mobility,
or Volume Through Treatment

Short-term Effectiveness

Implemenlability

Cost

State Acceptance •

Community Acceptance •

Describes how each alternative, as a whole,

protects and maintains protection of
human health and the environment.

Describes how the alternative complies with
ARARs, or if a waiver is required and how it
is justified. The assessment also addresses
other information from advisories, criteria,
and guidance that the lead and support agencies
have agreed is 'to be considered'.

Evaluates the long-term effectiveness of alternatives
in maintaining protection of human health and the
environment after response objectives have been met.

Evaluates the anticipated performance of the
specific treatment technologies.

Examines the effectiveness of alternatives in
protecting human health and the environment

during the construction and implementation
period until response objectives are met.

Evaluates the technical and administrative
feasibility of alternatives and the availability of

required resources.

Evaluates the capital and operation and
maintenance costs of each alternative.

Reflects the state's (or support agencies)
apparent preferences among or concerns
about alternatives.

Reflects the community's apparent preferences
among or cOncerns about alternatives.

•

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

3-2
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TABLE 3-2

SUMMARY OF REMEDIAL ALTERNATIVES; SITE 8

FOCUSED FEASffiILITY STUDY
NAS BRUNSWICK

•

•

No Action

Minimal Action

Soil Cover

Excavation I Solidification

49148.site8

3-3

No Remedial Action
Environmental Monitoring
Five-year Reviews

Land-Use Restrictions
Fencingl Sign Posting
Environmental Monitoring
Five-year Reviews

Land-Use Restrictions
Cover System
Maintenance
Environmental Monitoring
Five-year Reviews

Land-Use Restrictions
Excavate Soil
Stabilize Soil
Backfill Stabilized Material

Maintenance
Environmental Monitoring
Five-year Reviews



SECflON 3 •
Environmental Monitoring. Because no remedial actions would be taken and contaminants
would remain present at the site, environmental monitoring would be performed to identify
any changes in site contamination that may occur over time. Proposed monitoring would
include surface soil samples and five groundwater samples. The proposed surface soil
samples would be collected in the area of TP·804, TP-805, and TP·806 and analyzed for
PARs. Groundwater samples would be collected from MW·803, MW-807, MW-808,
MW-810, and MW-811 and analyzed for Target Compound List (TCL) organic compounds.
Based on the site conditions and contaminants, environmental monitoring would be
performed annually. This environmental monitoring program could be adjusted in the
future if appropriate and would be subject to regulatory approval. For cost estimating
purposes it was assumed that environmental monitoring would be conducted annually for 30
years.

Five-year Site Review. A five-year site review would be conducted to review monitoring
data and to evaluate if any changes in response to site conditions is necessary. USEPA
guidance is under development to define the five-year review process; however, it is
expected to focus on evaluating whether the remedial alternative continues to provide
adequate protection of human health and the environment (USEPA, 1990). The five-year
site review could recommend further remedial actions at the site or that no further' action is
necessary and that another site review should be conducted in five years. For cost •
estimating purposes it is assumed that five-year site reviews would be conducted every five
years for 30 years. The five-year review would be reviewed by the MEDEP and the
USEPA

3.1.1 Overall Protection of Human Health and the Environment

The No Action Alternative takes no action to treat, remove, reduce, or contain
contaminated soil. However, contaminant levels in this medium are not present at levels
considered to present a risk to either human health and/or the environment.

3.1.2 Compliance with ARARs

There are no chemical-specific ARARs for carcinogenicPAR compounds in soil. The
location-specific ARARs identified for Site 8 would not apply since no action would be
conducted at the site that could potentially impact the adjacent streams. Because remedial
construction is not proposed, there are no action specific ARARs associated with this
alternative.
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SEcrION 3•
3.1.3 Long-term Effectiveness and Permanence

This alternative provides no exposure control or long-term management, however, naturally
occurring degradative processes may reduce contamination.

3.1.4 Reduction in Mobility, Toxicity, and Volume Through Treatment

Alternative 8A would not result in any reduction in the mobility, toxicity, or volume of
contaminants because quantities of contaminated soil would remain untreated on-site.
TCLP tests conducted during the treatability study indicated that PAHs existing in the soil
matrix are not mobile, because the contaminants did not leach from soils prior to treatment
(see Subsection 2.7). Therefore, contaminants are not expected to migrate into the
groundwater.

3.1.5 Short·term Effectiveness

There would be no additional risks posed to the community, the workers, or the
environment because no action would be taken at the site. Response objectives would be
achieved by this alternative. A health and safety plan (HASP) would be developed and

• followed for monitoring activities.

3.1.6 Implementability

There would be no implementability concerns associated with this alternative because no
action would be taken at the site.

3.1.7 Cost

The only costs associated with this alternative are for environmental monitoring and five­
year site reviews. The costs for this alternative are presented in Table 3-3. The total
present worth cost of the alternative is estimated at $161,000. Detailed back-up costs are
included in Appendix B.

3.2 ALTERNATIVE 8B: MINIMAL ACTION

•
The treatability test conducted on soil from Site 8 demonstrated that PAHs are not
leachable via the TCLP test (see Appendix A). Therefore, these compounds do not pose a
contamination threat to groundwater. Because the PAHs are not considered mobile, and

E.C. Jordan Co.
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TABLE 3-3

NO ACTION (8A) COST SUMMARY: SITE 8

FOCUSED FEASIBILITY STUDY

NAS BRUNSWICK

•

Total Capital Costs:

Health & Safety (@ 25 % of Capital Cost)
Legal, Administration, Permitting (@ 5 % of Capital Cost)

Engineering (@ 10% of Capital Cost)
Services During Construction (@ 5% of Capital Cost)

Total Indirect Costs:

ANNUALCOSrs .

Environmental Monitoring

Total Operating Costs:

Five-Year Site Review

SUBTOTAL:

Contingency (@ 20%)

TOTAL COST:

$0

$0
$0

$0

$0

$0

$6,000

$6,000

$31,000

$0

$0

$57,000

$77,000

$134,000

$27,000

$161,000

•

NOTES:
1. Discount Rate of 10% is used for present worth analyses.
2. Environmental monitoring is assumed to continue for 30 years.

3. Five-year reviews are assummed every five years for thirty years.

4. Assumes no trailer or office set-up is necessary.

3-6
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SECTION 3

because the concentrations and risk levels are low, a Minimal Action Alternative was
developed for Site 8. The Minimal Action Alternative would use institutional controls to
limit future activity at the site and the potential for invasive activities.

Five-year site reviews would be conducted for this alternative because the waste remains
untreated on-site. Monitoring to support these five-year reviews would also be conducted.
These components are described in the following paragraphs.

Institutional Controls. Deed and land-use restrictions can be used to restrict future site use,
thereby limiting the potential for human exposure to site contaminants. The legal
implications of instituting property land-use restrictions would be coordinated with
appropriate Navy officials and state and local governments. Because the base does not have
a deed, land-use restrictions would be implemented. If NAS Brunswick ever closed these
restrictions would be incorporated into the deed during the transfer of property. Fencing
and wl!Ining signs would be posted around the site to reduce public access and potential
exposure to soil contaminants. The fence would be an 800-foot-Iong, 6-foot-high chain-link
fence with three-strand barbed wire. Warning signs would be posted every 100 feet and
there would be one access gate. The proposed fence location is shown in Figure 3-1. The
final design for restricting site access would be submitted to the MEDEP and the USEPA
for review and approval.

Environmental Monitoring and Five-Year Site Reviews. Environmental Monitoring would
be conducted at Site 8 to identify any changes in contaminant levels and risk. Monitoring
would be conducted as described in Subsection 3.1. Five-Year Site Reviews would be
required for this alternative and would be conducted as described in Subsection 3.1.

3.2.1 Overall Protection of Human Health and the Environment

Similar to the No Action Alternative, the Minimal Action Alternative takes no action to
treat, remove, reduce, or contain contaminated soil. However, no unacceptable risk is posed
by the site and contaminant exposure by direct contact and/or incidental ingestion of soil is
expected to decrease as a result of institutional controls (i.e., fencing and deed restrictions).
The decrease in contaminant exposure would result in a decrease in potential risk associated
with the site.

3.2.2 Compliance with ARARs

There are no chemical-specific ARARs for carcinogenic PAH compounds in soil. The
location-specific ARARS identified for Site 8 would not apply since minimal action activities

E.C. Jordan Co.
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SECTION 3

would not impact the tributaries on-site. Construction of the fence and collection of surface
soil and groundwater samples during environmental monitoring would be subject to OSHA
regulations presented in Subsection 2.3.

3.2.3 Long-term Effectiveness and Permanence

The Minimal Action Alternative would not reduce the nature and magnitude of
contamination at Site 8. Some reduction of contamination could occur through naturally
occurring degradative processes.

3.2.4 Reduction in Mobility, Toxicity, and Volume Through Treatment

Because no treatment processes are employed, this alternative would not result in a
reduction in mobility, toxicity, or volume of contaminated soil. However, mobility of PAHs
at Site 8 is not a concern because TCLP tests conducted for the treatability study
demonstrated that the PAHs in soil matrices at Site 8 are not mobile (see Subsection 2.7).

3.2.5 Short-term Effectiveness

Because of the limited activity associated with this alternative, no threats to workers or the
local community are expected. A HASP would be implemented for workers installing the
fence and conducting sampling. This plan would contain sampling and handling details and
specify the level of protection. The Minimal Action Alternative would achieve the remedial
response objectives.

3.2.6 Implementability

Installation of fencing and warning signs are simple construction tasks. Local contractors
and materials are readily available. The fence would not interfere with implementing a
future remedial action, if necessary. Fence maintenance and an environmental monitoring
program are easily implemented. The Minimal Action Alternative would require long-term
institutional management because of the five-year reviews. The Navy, and local
governments must coordinate the land-use restrictions to ensure they are properly
implemented. Land-use restrictions would be incorporated into a base master plan and
information for incorporation into a deed would be prepared for the contingency that the
base closes and the land is sold. Implementation of these actions is not anticipated to be a
problem.

E.C. Jordan Co.
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3.2.7 Cost

The cost incurred would include five-year reviews, environmental monitoring, and
institutional controls. The total 30-year present-worth cost of the Minimal Action
Alternative is estimated at $197,000. This includes capital costs of $14,000, indirect costs of
$7000, and operation and maintenance costs of $143,000. These costs are su=arized in
Table 3-4. Detailed back-up costs are included in Appendix B.

3.3 ALTERNATIVE 8C: SOIL COVER

Alternative 8e addresses Site 8 with a soil cover that conforms to Maine regulations for
construction debris landfills. This soil cover would be designed and constructed to
accomplish the following:

• prevent contact with contaminants under the cover

•

• promote drainage and minimize erosion of the soil cover

• meet Maine regulations for construction debris landfills •A soil cover consisting of a 6-inch vegetative layer was selected based on a review of the
State regulations.

This alternative includes the following components:

• site preparation
• cover construction
• site inspections/maintenance

Components of this remedial alternative are described in the following paragraphs.

Site Preparation. Site preparation would be minimal. No clearing or road construction
would be necessary because the site is open and accessible. A proposed area for storing
cover soil (Le., vegetative cover material) would be identified (Figure 3-2). An area would
be identified and prepared as necessary for parking heavy equipment. The site would be
cleared, grubbed, graded, and proofrolled to provide the proper contours for the final cover.
This site preparation work would be accomplished before covering the contaminated area
and would require approximately two days to complete.

E.C. Jordan Co. •W0049148.080 3-10



• TABLE 3-4
MINIMAL ACTION (BB) COST SUMMARY: SITE 8

FOCUSED FEASmn.1TY STUDY
NAS BRUNSWICK

FencingfWaming Signs
Institutional Controls

Total Capital Costs:

INI>iREC'J;COSTS .. •....

$9,000
$5,000

$14,000 $14,000

•
Health & Safety (@ 25% of Capital Cost)
Legal, Administration, Permitting (@ 5 % of Capital Cost)
Engineering (@ 10% of Capital Cost)
Services During Construction (@ 5 % of Capital Cost)

Total Indirect Costs:

Environmental Monitoring
Site Inspection and Maintenance

Total Operating Costs:

Five-Year Site Review

SUBTOTAL:

Contingency (@ 20%)

TOTAL COST:

$4,000
$1,000
$1,000
$1,000

$7,000

$6,000
$1,000

$7,000

$31,000

$7,000

$66,000

$77,000

$164,000

$33,000

$197,000

•
NOTES:
1. Discount Rate of 10% is used for present worth analyses.

2. Environmental monitoring is assumed to continue for 30 years.
3. Five-year reviews are assummed every five years for thirty years.
4. Assumes no trailer or office set-up is necessary.
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SECTION 3

Cover Construction. The cover system is designed to provide a soil cover with vegetative
cover that does not leave any debris or contaminated soil exposed. The geotextile fabric
ruter would be placed over the site. Cover soil would be placed directly on the fabric filter.
The cover system would consist of 6 inches of vegetative soil that would be seeded to
reestablish vegetative cover. Figure 3-3 illustrates a typical cover system cross section.
Cover soil would be delivered to Site 8 by a subcontractor. The cover soil would be spread,
compacted, and graded using conventional construction equipment (e.g., a tracked
bulldozer). To promote runoff, the cover would be sloped no less than 3 percent. To
provide a sufficient soil cover for the proposed area, approximately 200 cy of vegetative soil
would be needed. This volume is based on 8,500 square feet of surface area with a 6-inch
total depth and a 3:1 slope volume.

Site Inspection and Maintenance. Periodic visual inspections of remediated areas would
identify if maintenance is necessary. If maintenance is necessary, additional work or repairs
to support erosion control or to revegetate covered areas would be performed. This could
be incorporated into NAS Brunswick's regular maintenance program.

3.3.1 Overall Protection of Human Health and the Environment

Although risks to human health and the environment are currently within acceptable ranges,
the soil cover would decrease human health risks over baseline conditions by effectively
reducing potential exposure to contaminated soil. PAH concentrations on the ground
surface would be below levels considered to present a health risk to older children that may
access Site 8 or be exposed to soil under the future residential scenario described in the
revised risk assessment (E.C. Jordan, Co., 1990a and Appendix E).

3.3.2 Compliance With ARARs

There are no chemical-specific ARARs for soils that pertain to Site 8. The Maine
Alteration of Rivers, Streams and Brooks (38 M.R.S.A, Chapter 3, Section 425 et seq.), a
location-specific ARAR, may be applicable to Alternative 8C. This requirement specifies
that any dredging, filling, or erecting activity on land adjacent to any river, stream, or brook
shall not unreasonably interfere with the natural flow or lower the quality of any waters.
Soil cover activities at Site 8 should not lower the quality of the unnamed tributary.

The State of Maine Solid Waste Management Regulations (38 M.R.SA Section 1304
Chapter 404) for ConstructionjDemolition Debris, Inert Fill, Land Clearing Debris, and
Woodwaste may be relevant and appropriate. The closure portion specifies that a facility
subject to the requirements shall be graded, covered with soil suitable to grow vegetation,

E.C. Jordan Co.
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SECTION 3

and seeded with an effective groundcover within one growing season of the completed
disposal. The cover proposed in this alternative would comply with these regulations.

Maine Landfill Disposal Regulations, while primarily focused for new or expanding facilities,
do outline some minimum standards and specifications for closure and post-closure care.
The existing groundwater data indicates that Site 8 is not impacting groundwater. Standards
for an attenuation landfill, which does not require an impermeability cover system may be
the most relevant standards for consideration.

The Clean Air Act - National Primary and Secondary Ambient Air Quality Standards
(:-.IAAQS) for Particulate Matter less than 10 microns in diameter (40 CFR 50, Appendix J)
and the Maine Ambient Air Quality Standard (38 M.R.SA, Section 584, Chapter 110) may
be applicable. These regulations specify the 24-hour maximum concentrations for
particulate material. During implementation of this alternative, real-time dust monitoring
would be performed. If regulatory levels are exceeded, fugitive dust emissions from site
activities will be maintained below 150 micrograms per cubic meter (pg/m3

) (24-hour
maximum standard) by water sprays and other dust suppressants.

3.3.3 Long-term Effectiveness and Permanence

Contaminated material would remain· untreated at the site after covering operations are
complete. Covering contaminated soil on-site would effectively close the site as a
construction debris landfill. Long-term management would be required to maintain cover
soil. If the cover system is failing or if excavation is necessary in this area, the potential for
exposure exists.

3.3.4 Reduction in Mobility, Toxicity, and Volume Through Treatment

Because no treatment would be employed, the containment alternative does not reduce the
mobility, toxicity, or volume of contaminants in the soil through treatment. However, a soil
cover can minimize erosion and air dispersion, thus reducing the mobility of surface
contamination. It also provides a barrier that reduces threats to human receptors associated
with incidental ingestion or direct contact exposure. Additionally, the TCLP tests conducted
during the treatability study demonstrated that PAHs are immobile contaminants in
untreated Site 8 soils (see Subsection 2.7).

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

No risks to the community or environment would be expected during construction of the soil
cover. This remedial alternative would not involve invasive activity. Any risks to workers
would be controlled by providing personal protection equipment (Level D) and applying safe
work practices as outlined in a HASP developed for the site. Dust monitoring wold be
conducted and if necessary dust suppression controls would be used. No adverse
environmental impacts are anticipated. Instead, the soil cover is anticipated to be beneficial
because the common borrow and topsoil would support vegetation. It is estimated that
placement of the soil cover will take two weeks.

3.3.6 Implementability

No special techniques, materials, permits, or labor would be required for the Soil Cover
Alternative. Approximately 200 cy of soil would be necessary to construct the soil cover.

3.3.7 Cost

The total 30-year present-worth cost of Alternative BC is estimated at $42,000. This includes
capital costs of $10,000, indirect costs of $6,000, and total operation and maintenance costs
of $19,000. These costs are summarized in Table 3~5.

E.C. Jordan Co.
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• TABLE 3-5
SOn. COVER (Be) COST SUMMARY: SITE,

FOCUSED FEASffiILlTY STUDY
NAS BRUNSWICK

•

•

Mobi1izationlDemobi1ization
Cover Materials
Cover Construction

Total Capital Costs:

lNDIRECTCOStS ........•

Health & Safety (@ 2S % of Capital Cost)
Legal, Administration, Permitting (@ 5% of Capital Cost)
Engineering (@ 10% of Capital Cost)
Services During Construction (@ 5% of Capital Cost)

Total Indirect Costs:

Site Inspection and Maintenance

Total Operating Costs:

SUBTOTAL:

Contingency (@2O%)

TOTAL COST:

NOTES:
1. Discount Rate of 10% is used for present worth analyses.
2. Assumes no trailer or office set-up is necessary.

3-17

49148.site8

$2,000
$4,000
$4,000

$10,000

$3,000
$1,000
$1,000
$1,000

$6,000

$2,000

$2,000

$10,000

$6,000

$19,000

$35,000

$7,000

$42,000
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4.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

In this section, the alternatives are compared for each of the evaluation criteria State and
co=unity acceptance will be addressed in the ROD following co=ents on the RIfFS
report and the proposed plan. The purpose of the comparative analysis is to identify the
advantages and disadvantages of each alternative relative to one another to aid in the
selection of a remedy for Site 8. The following subsections highlight differences between the
alternatives for each criterion. The criteria analysis is su=arized in Table 4-1 at the end
of this section.

4.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternatives 8A, 8B, and 8C provide adequate protection to human health and the
environment. The current risk at the site is within USEPA acceptable levels.
Alternatives 8B and 8C provide some additional reduction in risk by limiting exposure to
contaminated soils.

4.2 COMPLIANCE WITH ARARS

There are no known chemical-specific ARARs associated with Site 8. Alternatives 8A and
8B would comply with any location- or action-specific ARARs. Alternative 8C was
specifically designed to comply with Maine regulations for construction debris landfills. It is
also expected to comply with location specific ARARs for alteration of rivers, streams and
brooks.

4.3 LoNG-TERM EFFECTIVENESS AND PERMANENCE

No unacceptable risk currently exists at the site; therefore, all three alternatives would be
equally effective over the long-term. Alternatives 8B and 8C would effectively limit site
access and cover the site respectively but would require inspection and maintenance over
the long-term.

E.C. Jordan Co.
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4.4 REnucnoN IN MOBILI1Y, TOXICI1Y, AND VOLUME THROUGH TREATMENT

Alternatives 8A, 8B, and 8C do not use treatment technologies that reduce mobility, toxicity
or volume. TCLP tests conducted as part of the treatability study showed that the Site 8
contaminants have a very low mobility in the present state.

4.5 SHORT·TERM EFFECflVENESS

There would be no effects on workers or the community for Alternative 8A except those
associated with environmental monitoring. Alternatives 8B and 8C pose some risk to
workers and would require adherence to a site HASP. Alternatives 8B and 8C would only
pose minimal risks to workers because no invasive actions would occur. Alternative 8C may
also effect the community through the generation of dust; however dust suppression
techniques would be used.

•

Environmental impacts for the remedial alternatives are associated with removal of trees
and brush and surface water run-off. Alternative 8A would have no effects. Alternative 8B
would require minor clearing of brush. Alternative 8C would require more extensive
clearing and some engineering controls to handle surface water run-off. •

4.6 IMPLEMENTABILI1Y

Alternative 8A would be difficult to implement only because it does not meet the response
objectives and it would be difficult to obtain approval. Alternative 8B would be the simplest
to implement. Alternative 8C also would be easily implementable. Common borrow and
loam would require minimal transportation and handling. Periodic inspection of the soil
cover should ensure its integrity.

4.7 COST

The present-worth cost of Alternative 8C is only $42,000. The estimated present-worth cost
of Alternative 8B is $197,000. The present-worth cost for Alternative 8A is $161,000. This
includes only environmental monitoring and five-year review costs.

The comparative analysis is summarized in Table 4-1.

E.C. Jordan Co. •W0049148.080 4-2



• TABLB04-1

SUMMARY OP COMPAllATIVE ANALYSIS OP ALTERNATIVES: SITE 8

POCUSED PEASIBIUl'Y STUDY

NAS BRUNSWICK

Ovcnll Protection of Human Health and the Fnviromnc:IIl

•

•

Sbort-form or
crou-mcdia
Impact.

Compliance wilh AllAlU

Criteria. a4viJorica.
aDd guld1Dcca

69111.bfa

No unacceptable riab

cutTCDtly exist at the aite.

No abort-tenn or cron- media

impactJ arc luociated with
thi. altcmativc.

There arc DO ARAIU for

can:ingenic PAB••

Not applicable.

No action is taken,
therefore not applicable.

Nooc

No UDacccptablc rim
cWTCOtly cxilt at the lite.

There arc DO crou-mcdia or

abort-term. impacts auociatcd
with this alternative.

There ue DO ARAlb for

can:iDgcnic PAB•.

Not applicable.

'Ibcrc arc DO actiOO-lpCCific

ARAlb auociatcd with this

alternative.

Nooc

4-3

Would provide an incrCl.lcd level

of protection by covering .ite.
reducing cxpoaurc to

contam.iDatcd lOill.

There are no cross-media
impacullsociated with this
alternative. Clearing, grubbing,

surface water roo-off, and
dust generation are polliblc

mort-term impacts.

There arc DO ARARJ fot

can:iogenic PAB•.

Not applicable.

Would comply with State of Mainc

Waite Management Regulations.

None



TABLE 4-1
SUMMAllY OP COJoIPARATlVl! ANALYSIS OP ALTERNAT1V1!S: SITE 8

POCUSED PEASIBn.ITY STUDY

HAS BRUNSWICK
•
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SIJMMAXY OP COMPAllATIVE ANALYSIS OP ALTERNATIVES: srm 8

1'OCIIS1!D P1!AS1B1U1"Y STUDY
NAS BRUNSWICX
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of t:reI.tmcal trel.bDcnt altcmativCl. trel.tm.CIrt alternativcs. bowed.
...uIuaI

Sbort-tcrm. PJ'fcctiveDcu

Protcctioo of No impact to community. No impact to community. Dud control technique. would
community duriQg minimize impaetl to the community

remedial actiou

ProIcctioo of Workers collecting umpici MiDimal riat bccauac few Minimal risk bec:aUIC few
wom:r.duriDg would be required to follow mV.live actiODI would be invasive actiom would be

remedial actiool HASP. required. All workcra would be required. All worken would be
required to follow HASP. required to follow HASP.

I!DvUuoD>adaI Noo. Minimal impaCtl such •• brush Some minor impacta from blUlh• Impacta removal prior to installing fcocc. removal and UIC of heavy

equipment OJl-litc.

objcctivca arc in leu than ODe week. in about twow~•.-
lmplcmcotlbility

Abilityto.-...I Nothing to CODItnJct FcueiDg and warning ligna arc Cover conJtroctiOQ technique. arc

IccImoI<v calily installed. well developed and cu)' to

implement.

•

RcU.biIlty
of

IccImoI<v

Ea-e ofUDlIcrtItiDg
adclitioDaJ temcdia1

actioa. if........,

69tH.bf.

Environmental monitoring i.
reliable.

Buy to undort.okc odditi""'"
remedial actiOl1l.

F,nviromnental monitoring, fencing.

and institutional coottol. arc
reliable.

EIIY to UDdcrtakc additioaaJ.

remedial actiona.

4-5

Soil coyer can reliably prevent

exposure to contaminated soil.

provided that it i. properly
maintained.

EIIY to undertake additional

remedial actions. SoU cover eould

be Rmovcd if further treatment

of thc soill WI. eonaidered

DeCC."!)'.



TABU! 4-1

SUMMAR.Y OP COMPARATIVE ANALYSIS OP ALTERNATIVI!S: srI'I! I

FOCUSED FBASIBIUTY STUDY

NAll BRUNSWICK
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inlpcctiOD and maintenance of
lOil cover.

Facilitiel to handle the waite
re.iduals arc available but the

detail. would be .ddrclled during

delign of the alternative.

Material, and conmuctiOil ICtvic:c. for

for conltrucliOll of. lOiI cover arc
readily available.

816.000

•

Opcratioo aDd MaiDlcoa $57,000
(AmmaI ad S-Ycar _ Com)

$21.000 819.000

Total _ WoJIb

69111.bf.

$161,000 8197,000
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• GWSSARY OF ACRONYMS AND ABBREVIATIONS

ARAR Applicable or Relevant and Appropriate Requirement
AWQC Ambient Water Quality Criteria

CFR Code of Federal Regulations
cy cubic yard(s)

DDT dichlorodiphenyltrichloroethane

EP Equilibrium Partitioning

FFA Federal Facility Agreement
FS Feasibility Study
FFS Focused Feasibility Study

HASP Health and Safety Plan

MCL Maximum Contaminant Level
mg/kg milligrams per kilogram

• mg/L milligrams per liter

NAS Naval Air Station
NCP National Contingency Plan

PAC Pollution Abatement Confirmation
PAH polycyclic aromatic hydrocarbons
ppm parts per million

RCRA Resource Conservation and Recovery Act
RI Remedial Investigation
ROD Record of Decision

SARA Superfund Amendments and Reauthorization Act
SiS Stabilization/Solidification

11CLP Toxicity Characteristic Leachate Procedure

ues Unconfined Compressive Strength
USEPA United States Environmental Protection Agency
p.g/m3 micrograms per cubic meter
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,----------Williams Environmental Servlces-----------,

Solidification/Stabilization Treatability Study for
Contaminated Soils and Sediments

Brunswick Naval Air Station, Brunswick, Maine

OVERVIEW

Williams Environmental Services, Inc. (WILLIAMS) conducted a benchscale

treatability study for E.C. Jordan Company (Jordan) involving the

solidification/stabilization (S/S) of organic contaminants found in soils and

sediments from Site 8 of the Brunswick Naval Air Station (NAS), Brunswick,

Maine. Jordan supplied WILLIAMS with representative site soil, as well as

affected stream sediment for use in the laboratory program.

The objective of this sis treatability study test,kas to evaluate the

technical feasibility of chemically solidifying and stabilizing polynuclear

aromatic hydrocarbons (PAR) and chlorinated pesticide (DDT) contamination

detected at the site. Inorqanics (e.g., RCRA metals) were found only at low

background levels. Analytic confirmation tests were performed by WILLIAMS to

measure the degree of actual contamination in the wastes provided by Jordan.

This laboratory investigation simulates field-proven technology for

on-site soils/sediment treatment. WILLIAMS selected representative test

methods for predicting and evaluating the physical and chemical characteris­

tics of the treated soil/sediment, relative to the structural integrity of

the compacted

waters. The

in-place materials and to the protection of ground and surface

laboratory effort simulated our HSS™ (high-solids stabiliza-

tion) process or pugmill batch treatment system, using various solidification

reagents. The additives used were primarily cementitious or pozzolanic, and

the chemistry of each is well known.

Most alkaline SiS processes using cementitious or pozzolanic reagents

will give rise to inorganics fixation due to formation of insoluble metal

hydroxides or oxides. Fixation of organic constituents can also occur due to

assimilation of the compounds in the cementitious gel matrix. Physical

encapsulation, as opposed to fixation, is often the dominant SiS mechanism

for organic constituents, such as oil and grease, PCBs, and pesticides.

Control of pH is also a factor for metals and certain BNA compounds (such as •Solidification/Stabilization Treatability Study
B.C. Jordan Company: WILLIAMS Project No. 0130-003-310
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,---------Williams Environmental Services----------,

decrease the hydraulic conductivity of the waste matrix and increase the

structural properties.•
PAH), whose solubilities can be pH-dependent. Generally, SIs processes

•

WILLIAMS found that the NAS waste can be easily solidified and compacted

into a material that exhibits high strength and density, with nominal volume

increase when compared to the "as received" condition. The solidification

process required nominal water addition. TCLP leaching tests on selected mix

designs yielded favorable results with respect to contaminant fixation.

WILLIAMS believes that physical/chemical stabilization, combined with soil

cover for the treated materials, will meet all required cleanup response

,~bjectives for the Brunswick site.

SCOPE OF WORK

The laboratory investigation was conducted in various phases as follows:

e Raw waste identification characterization;

m Stabilization formulation screening; and

e Confirmation testing of an optimum formulation •

RAW WASTE CHAAAC:rEBIZATIQN

WILLIAMS was provided with a large sample of site soil and one small

sample of stream sediment. The soils were drum-blended to form a grand

composite and the aqueous sediment material was thoroughly homogenized; each

lIaste type was subjected to selected physical tests (density, solids content,

and pH). Thereafter, a measured quantity of soil (44 lbs) was combined with a

small amount of sediment (1/2 Ib) and batch-mixed to form a soil/sediment

blend.

soil (-750

This weight-to-weight
3yd ) and sediment (-5

ratio corresponds to the approximate ratio of

yd3) found at NAS Site 8.

All raw waste samples were kept in sealed inert containers at 40 C to

minimize volatilization of the organic species. Subsamples of the raw

•
soil/sediment blend were tested immediately for the following parameters:

Solidification/Stabilization Treatability Study
E.C. Jordan Company: Wl:LLIAMS Project No. 0130-003-310
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,.---------Williams Environmental Services----------,

D Total Base Neutral Semivolati1es and DDT

m Leachable Base Neutral Semivo1atiles and DDT

D Total and Leachable RCRA Metals

mTotal Solids Content

mUnit Weight Density

I USACE Permeability

m pH

Tables 1, 2A and 2B present the physical and chemical test results on

untreated waste materials.

Table 1

Raw Soil and Sediment and Soil/Sediment Blend
Physical Characteristics

SEDIMENTSOIL i BLEND
I I I
IMoist Sandy Loam; IGritty Brown Sludge; I

r----------iIDark Brown witb 'Settles Quickly, I I
i DESCRIPTION IScattered Pebbles IScattered Pebbles ISame as Soil I
I I I I
ISOLIDS, wgt.% I 93.8 46.2 I 93.8 I
I' I I

ILOOSE BULK I I I
'DENSITY (wet), pcf I 66.8 87.8 I 89.6 I
I. I 'I
ILOOSE BULK , 'I
IDENSITY (dry), pcf' 62.9 57.1 I 84.4 I
'I I I
ICOMPACTED DENSITY I I I
I (dry), pcf I 116.9 I 121.8 I
I I I I
ICOMPACTED DENSITY I I'
I (dry), pcf '110.0 I 114.7 I
I . I I I
IpH I 8.0 6.4 I 8.4 I
I I , -6 I

.1 PERMEABILITY, em/sec I I 7. Oxl0 I
I I I I

Solidification/Stabilization Treatability Study
E.C. Jordan company: WILLIAMS Project No. 0130-003-310
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Table 2A

Raw Soil/Sediment Blend
Chemical Characterization

Semivolatile Organics

•

PARAMETER

Bas~ Neutral Compounds
Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo(alAnthracene
Benzo(alpyrene
Benzo(b)fluoranthene
3,4-Benzofluoranthene
Benzo(g,h,i)perylene
Benzo(k)Fluoranthene
bis(2-Chloroethoxy) methane
bis(2-Chloroethyll ether
bis(2-chloroisopropyllether
bis(2-Ethylhexyll phthalate
4-Bromophenyl-phenyl-ether
Butylbenzylphthalate
2-Chloronaphthalene
4-Chlorophenyl-phenyl ether
Chrysene
Dibenz(a,h)anthracene
1,2-0ichlorobenzene
2,3-0ichlorobenzene
1,4-0ichlorobenzene
3,3'-Oichlorobenzidine
Diethyl Phthalate
Dimethylphthalate
Oi-n-butylphthalate
2,4-0initrotoluene
2,6-Dinitrotoluene
Oi-n-octy1phthalate
1,2-0iphenylhydrazine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexach1orocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cdlpyrene

TOTAL
(ppb)

<7000
690J
640J

<56000
3900J
3000J
<7000
3300J
1800J
3000J
<7000
<7000
<7000
12000
<7000
<7000
<7000
<7000
4100J
370J

<7000
<7000
<7000

<14000
<7000
<7000
<7000
<7000
<7000
<7000
<7000
6400J
<7000
<7000
<7000
<7000
<7000
1600J

LE."CHlIBLE
(mg/L)

<0.050
<0.050

<0.050
<0.050
<0.050
<0.050

I

'<:0.050
<0.050

<0.050

<0.050
<0.050

<0.050

<0.050

•
J = An estimated value when compound is detected, but

is below the laboratory established practical
quantitation limit (PQL).

Solidification/Stabilization Treatability Study
B.C. Jordan Company: WILLIAMS Project No. 0130-003-310
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Table 2A

Raw Soil/Sediment Blend
Chemical Characterization ­

Semivolatile Organics
(Continued)

Base Neutral Compoypds (Contd)
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodirnethylamine
N-Nitrosodi-N-Propylamine
N-Nitrosodiphenylamine
Phenanthrene
pyrene
1,2,4-Trichlorobenzene

Pesticides

DDT

TOTAL
(ppb)

<7000
<7000
<7000
<7000
<7000
<7000
2300J
7300J
<7000

<110

LEACHABLE
(mq/L)

<0.050
~0.050

<0.000050

J = An estimated value when compound is detected, but
is below the laboratory established practical
quantitation limit (PQL).

Table 2B

Raw Soil/Sediment Blend
Chemical Characterization ­

RCRA Metals

PARAME'1'ER

TOTAL
(ppm)

LEACll~LE

(mq/L)

Arsenic 4.5 <0.20 I
Barium 20.0 <1. 0 I
Cadmium <0.45 <0.010 I
Chromium 11.0 <0.050 I
Lead 9.8 <0.20 I
Selenium <0.92 <0.50 I
Silver <0.90 <0.010 I
Mercury <0.011 <0.020-1L- ---.JL- ..l- ,

Solidification/Stabilization Treatability Study
E.C. Jordan Company: WZLLIAMS Project No. 0130-003-310
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STllBILIZATION F0RMtlLAUON SCBEENlNG

Various nenplastic (compactible) compositions were explored with the raw

,-----------Williams Environmental Servlces-----------,

• soil/sediment blend. These mix designs involved the combination of small

quantities of raw waste (nominally 500 grams per batch) with selected

stabilization reagents (these additives were determined in advance to be

readily available, cost effective, and in sufficient supply to proceed with

field application for stabilization). Two to three ratios of each additive

system were used, at not less than 1:10 (additive:waste). Slight moisture

was added to each mixture to visually approximate the correct moisture

addition to maximize the compacted in-place density of the waste/admixture

blends. Specific moisture density relationships were not determined at this

~irne. All mix designs were prepared using a Hobart laboratory paddle mixer.

The resultant damp compositions were compacted in~ stainless steel

cylindrical molds, using a standard compactive effort which replicates

expected field compaction for full-scale placement at the site.. Unit weights

(densities) of each mix were recorded. All screening test·specirnens were

ejected from their molds and allowed to cure in sealed glass containers at

ambient temperature for a period of seven days. Each mix was tested for

using a Soil Test Model CL-700 pocket penetrometer• relative

through

hardening

seven days

rates

of curing. Unconfined compressive strength CUeS) was

•

performed on each formula· at seven days' age. TCLP leaching tests were

performed on selected ·cornpositions from each additive system, testing the

extracts for base neutral semivolatiles (including PAH) and DDT. Table 3

presents the screening phase test results .

Solidification/Stabilization Treatability Study
E.C. Jordan Company: wrLLIAMS Project No. 0130-003-310
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Table 3

Stabilization Formulation
Screening Phase

'MIX DESIGN AHG i
I 1

ATA ATG BLG BHG

BBAAIADDITIVE SYSTEM A I
I I I I I I I
ITYPE ICementitiouslCementitiouslCementitiouslpozzolaniclpozzolanicl
I I I I I I I
ICONS ISTENCY I Moist Soil I Moist Soil I Moist Soil IMoist SoillMoist Soill
I I 1 I 1 1 I
IDENSITY (pcf) 1 131.4 1 130.2 I 125.8 1 126.4 I 125.6 I
las produced I I I I I I
I I I I I I I
IPENETRATION I >4.5 tsf I >4.5 tsf I >4.5 tsf I 3.0 tsf I 2.5 tsf 1
IRESISTANCE: 3-DAY 1 1 I I I 1
I I I I I I 1
IPENETRATION I >4.5 tsf I >4.5 tsf 1 >4.5 tsf I,~.o tsf 1>4.5 tsf 1
IRESISTANCE: 7-DAY 1 I 1 1 I 1
I I I 1 I I I
lucs: 7-DAY I 955 psi I 1026 psi I 564 psi 1 40 psi 1 157 psi I
1 I I , I I I

TCLP LEACH RESULTS SELECTED
(mq/L) MIXES

PARAMETER ATA* ATG BHG

Semivolatile Organics (8270)
Naphthalene <0.050 <0.050 <0.050

~~
Acenaphthylene <0.050 <0.050 <0.050
Acenaphthene <0.050 <0.050 <0.050
Fluorene <0.050 <0.050 <0.050
Phenanthrene <0.050 <0.050 <0.050
Anthracene <0.050 <0.050 <0.050
Fluoranthene <0.050 <0.050 <0.050
Pyrene <0.050 <0.050 <0.050
Chrysene <0.050 <0.050 <0.050
Benzo(a)Anthracene <0.050 <0.050 <0.050
Benzo(blfluoranthene <0.050 <0.050 <0.050
Benzo (k) Fluoranthene <0.050 <0.050 <0.050
Benzo(a)pyrene <0.050 <0.050 <0.050
Indeno(1,2,3-cd)pyrene <0.050 <0.050 <0.050
Dibenz(a,hlanthracene <0.050 <0.050 <0.050
Benzo (g,h, i)perylene <0.050 <0;050 <0.050
2-Methylnaphthalene <0.050 <0.050 <0.050

Cl-pesticides/PCB (8080)
4,4'-DDT <0.0025 <0.0025 <0.0025

* Formula selected for confirmation tests

•Solidification/Stabilization Treatability Study
E.C. Jordan Company: WILLIAMS Project No. 0130-003-310
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CONFIRMA'UON/MIX OPUMIZA'UON

Selection of a final stabilization mix design was made primarily from the

analytical results obtained during the screening phase. After selection of

the appropriate formula, WILLIAMS prepared large-size batches (approximately

4000 grams each, of raw waste blended with solidification reagent. Each

waste/ additive batch was prepared with a large Hobart (10-quart bowl)

paddle mixer. The resultant mixtures were compacted intolaboratory

cylindrical (Proctor) molds for curing and subsequent tests. These

evaluations included:

Volume increase; and

Penetration resistance through seven days;

Hydraulic conductivity at seven days (USACE EM-lll0-2-1906);

TCLP leaching at seven days (USEPA Method 1311).-

Unconfined compressive strength (UCS) at seven days;
I,

m Mix density in pounds/cubic foot (pcf);

§

rn
m
o
m

•
Tables 4A and 45 present the confirmation phase findings.

Table 4A

,
L

Stabilization Confirmation Phase
Selected Formula Performance Testing

Physical Characteristics

i

I Mix Design ATA
I
I Consistency Moist Soil
I
I Density, pcf
I Wet 132
I Dry 120
I
I Soils Content 91%
I
I Penetration Resistance, tsf
I 7 Days >4.5
I
I UCS, psi; 7 days 1131
I
I Permeability -7

7.8xl0
I
I Volume Increase +6%

• !

Solidification/Stabilization Treatability Study
E.C. Jordan Company: WILLIAMS Project No. 0130-003-310
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Table 4B

Stabilization Confirmation Phase
Selected Formula Performance Testing

i
I PARAMETER
I

i

ILEACHABLE
I (mq/L)
I

I
I
I

Semivolatile Organics (8270)
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Hexachloroethane
bis(2-Chicroethyl)ether
1,2-Oichlorobenzene
Bis(2-chloroisopropyl)ether
N-Nitrosodi-N-Propylamine
Nitrobenzene
Hexachlorobutadiene
1,2,4-Trichlorobenzene
Isophorene
Naphthalene
bis(2-Chloroethoxylmethane
Hexachlorocyclopentadiene
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Dimethylphthalate
2,6-Dinitrotoluene
Fluorene
4-Chlorophenyl-phenyl ether
2,4-Dinitrotoluene
Diethylphthalate
N-Nitrosodiphenylamine/Oiphenylamine
Hexachlorobenzene
4-Bromophenyl-phenyl-ether
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Benzidine
Butylbenzylphthalate
bis(2-Ethy1hexyl)phthalate
Chrysene
Benzo (a) Anthracene
3,3,-Oichlorobenzidine
Di-n-octylphthalate
Benzo(blfluoranthene
Benzo(klfluoranthene
Benzo(alpyrene
Indeno(1,2,3-cd)pyrene
Oibenz(a,h)anthracene
Benzo(g,h,i)perylene

<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<O.OSt>
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.40
<0.050
<0.050
<0.050
<0.050
<0.10
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050

•Solidification/Stabilization ~reatability Study
S.C. Jordan Company: WILLIAMS Project No. 0130-003-310
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Table 4B

Stabilization Confirmation Phase
Selected Formula Performance Testing

(Continued)

•

PARAMETER

Semivolatile Organics (Continued)
N-Nitrosodimethylamine
2-Methylnaphthalene
Dibenzofuran

Pesticides in TCLP Extract (8060)
Chlordane (TCLP)
Endrin (TCLP)
Heptachlor (& hydroxide) (TCLP)
Lindane (g-BHC) (TCLP)
Methoxychlor (TCLP)
Toxaphene (TCLP)
DDT

Metals in TCLP Extract
Chromium
Lead

SrlMMARYiDIScrzSSION OF RESULTS/RECOMMENDATIONS

i

ILEACHABLE

(mg/L)

<0.050
<0.050
<0.050

<0.0050
<0.0010
<0.00050
<0.0050
<0.02~

<0.050
<0.0025

0.25
<0.20

WILLIAMS Stabilization Laboratory will normally focus on the treatability

of worst-case

Jordan) . The

contamination levels (such as those reported initially by

composite soil profile provided for this program appears to

have nominal target PAR and DDT concentrations, with correspondingly low TCLP

leachate levels, prior to SIS treatment. WILLIAMS did find additional PAR

compounds not listed in Jordan's initial RFP, several of which were estimated

at significant concentrations (see Table 2A) .

The selected additive dosage (1.5:10, additive:waste) more than

•

adequately treated the raw waste, and probably could have been reduced to a

~ore economic ratio (e.g., 1.0:10) to affect similar treatment. Reduction in

dosage of additive would have little economic effect due to the small size of

t:~e project .

Solidification/Stabilization Treatability Study
E.C. Jordan Company: WILLIAMS Project No. 0130-003-310
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Overall, significant improvements in the final disposal properties of the

NAS wastes were demonstrated in this benchscale stabilization program. The

advantages of solidification/stabilization are the production of a stable

material with structural integrity, low permeability, and low leachability of

the constituents of concern. Nominal volume increases (less than 10 percent

of the original volume with selected formulations) were also realized from

ass treatment. WILLIAMS recommends their ass system for on-site batch

treatment of the contaminated materials at Site 8.

ESTIMATED FIELD IMPLEMENTATION CQS'rS

Typically, the range of costs associated with stabilization treatment can

be estimated at eighty to one-hundred dollars per cubic yard of waste for

small projects. These costs are obviously impacted by site conditions,
\

additive rate, and process (es) required (e.g., excavation of contaminated

stream sediment may add ten to fifteen dollars per yard to the processing

costs.

DATA VALIDA:z'ION

Appendix A presents certified analytical data reports from the

subcontractor laboratory. Appendix B presents a copy of the documented

laboratory proceedings (lab log book) .

•Solidification/Stabilization Treatability Study
s.c. Jordan company: wrLLrAMS ~roject No. 0130-003-310

A-12
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•

•

•

,..---------Williams Environmental Servlces-------_-,

Solidification/Stabilization
Treatability Study

Naval Air StationIBrunswic:Jc, Maine

Appendix A

Analytical Data Reports
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S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 laRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352.Q165 •

LOG NO: 50-12780

Received: 09 OCT 90
John Doerner
Harmon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

Purchase Order: 2292-PM/Brunswick NAS

REPORT OF RESULTS Page 1

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY

12780-1 Raw Soil/Sediment Blend (10.04.90) Client

PARAMETER

Semivolatile Organics (8270)
Chrysene, ug/kg dw
Benzo(a)Anthracene, ug/kg dw
Benzo(b)fluoranthene, ug/kg dw
Benzo (k) Fluoranthene, ug/kg dw
Benzo(a)pyrene, ug/kg dw
Indeno (l,2,3-cd)pyrene, ug/kg dw
Dibenz (a,h) anthracene , ug/kg dw

CI-Pesticides/PCB (8080)
4,4'-DDT, ug/kg dw

Arsenic, mg/kg dw
Barium, mg/kg dw
Cadmium, mg/kg dw
Chromium, mg/kg dw
Lead, mg/kg dw
Selenium, mg/kg dw
Silver, mg/kg dw
Mercury, mg/kg dw
Percent Solids, %

12780-1

<7000
<7000
<7000
<7000
<7000
<7000
<7000

<110
4.5
20

<0.45
11

9.8
<0.92
<0.90

<0.011
94 %

•

----------------------------- ---------- ---------- ---------- ---------- ----------

Laboratory locatIons in Savannah, GA • A-14 . AL • Tallahassee, FL • DeerfIeld Beach, FL

•



S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC•

• 5102 LaRoche Avenue· Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165

LOG NO: 50-12780

John Doerner
Harmon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

Received: 09 OCT 90

Purchase Order: 2292-PM/Brunswick NAS

LOG NO

12780-2
12780-3
12780-4
12780-5
12780-6

REPORT OF RESULTS

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID

Method Blank
Accuracy (Mean % Recovery)
Precision (% RPD)
Date Extracted
Date Analyzed

Page 2

SAMPLED BY

Client.

<330
<330

PARAMETER 12780-2

41t:~~~~~~~~~:-;~;~~~:~-~;;;~~-----------
l,4-Dich1orobenzene, ug/kg dw
N-Nitrosodi-N-Propy1amine,
ug/kg dw

l,2,4-Trich1orobenzene, ug/kg dw <330
Acenaphthene, ug/kg dw <330
2,4-Dinitroto1uene, ug/kg dw <330
Pyrene. ug/kg dw <330
Chrysene, ug/kg dw <330
Benzo(a)Anthracene, ug/kg dw <330
3,3'-Dich1orobenzidine, ug/kg dw <670
Di-n-octy1phtha1ate, ug/kg dw <330
Benzo(b)f1uoranthene. ug/kg dw <330
Benzo (k) F1uoranthene, ug/kg dw <330
Benzo(s)pyrene, ug/kg dw <330
Indeno (1.2,3-cd)pyrene, ug/kg dw <330
Dibenz (a, h) anthracene, ug/kg dw <330
2-Ch1oropheno1, ug/kg dw <330
Phenol, ug/kg dw <330
4-Ch1oro-3-methy1pheno1. ug/kg dw <330
Pentachlorophenol. ug/kg dw <1700
4-Nitropheno1, ug/kg dw <1700

12780-3

99 %
109 %

102 %
96 %
92 %
96 %

94 %
90 :<
86 %

106 %
76 %

12780-4

6.6 %
3.1 %

2.2 %
0.1 %
2.6 %

12.5 %

4.8 %
4.8 %
1.0 Z
0.6 %
2.8 %

12780-5

10.16.90
10.16.90

10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
1'-',16.90
10.16.90
10.16.90

12780-6

10.26.90
10.26.90

10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90
10.26.90

----------------------------- ---------- ---------- ---------- ---------- ----------

•
Laboratory locations in Savannah, GA • A-15' • Tallahassee, FL • Deerfield Beach, FL



S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 laRoche Avenue' Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352.0165

LOG NO: 50-12780

Received: 09 OCT 90
John Doerner
Harmon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

Purchase Order: 2292-PM/Brunswick NAS

REPORT OF RESULTS Page 3

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY
-------------------------------------------------- ----------------------
Method Blank Client
Accuracy (Mean % Recovery)
Precision (% RPD)
Date Extracted
Date Analyzed

12780-2
12780-3
12780-4
12780-5
12780-6

PARAMETER

C1-Pesticides/PCB (8080)
4,4'-DDT, ug/kg dw

Arsenic, mg/kg dw
Barium, mg/kg dw
Cadmium, mg/kg dw
Chromium. mg/kg dw
Lead, mg/kg dw
Selenium, mg/kg dw
Silver, mg/kg dw
Mercury, mg/kg dw

12780-2
--------".-

<10
<1.0
<1.0

<0.50
<1.0

<0.50
<1.0
<1.0

<0.015

12780-3

105 %
106 %

84 %
86 %
99 %
79 %
87 %

107 %
104 %

12780-4

5.7 %
0.94 %
1.2 %

o %
1.0 %
1.3 %
2.3 %

o %
1.9 %

12780-5

10.11. 90

12780-6

10.12.90
10.26.90
10.23.90
11.01. 90
11. 01. 90
10.22.90
10.30.90
11.01. 90
10.15.90

•

•
Laboratory locations In Savannah, GA' A-16.. Tallahassee, FL • Deerfield Beach, FL



S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC•

• 5102 LaRoche Avenue· Savannah, GA 31404. (912) 354·7858. Fax (912) 352'()165

LOG NO: 50-12780

John Doerner
Hannon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

Received: 09 OCT 90

Purchase Order: 2292-PM/Brunswick NAS

REPORT OF RESULTS Page 4

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY
" ,----------- -------------------------------------------------- ----------------------

12780-7 Raw Soil/Sediment Blend (Analysis in TCL P Client,
Extract)

------_._-- -------------------------------------------------- ----------------------
PARAME'3R 12780-7
----------------------------- ---------- ---------- ---------- ---------- ----------
Semivolatile Organics (8270)
Chrysene, mg/l

•
enzO(a)Anthracene, mg/l
enzo(b)fluoranthene, mg/l

Benzo (k) Fluoranthene, mg/l
Benzo(a)pyrene, mg/l
Indeno (l,2,3-cd)pyrene, mg/l
Dibenz (a ,h) anthracene , mg/l

Cl-Pesticides/PCB (8080)
4,4'-DDT, mg/l

Metals in TCLP Extract (6010)
Arsenic (TCLP), mg/l
Barium (TCLP), mg/l
Cadmium (TCLP), mg/l
Chromium (TCLP), mg/l
Lead (TCLP), mgtl
Selenium (TCLP), mg/l
Silver (TCLP), mg/l

Mercury (TCLP), mg/l

<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050

<0.000050

<0.20
<1.0

<0.010
<0.050

<0.20
<0.50

<0.010
<0.020

----------------------------- ---------- ---------- ---------- ---------- ----------
pH (7.1.4.2) - 8.6 pH (7.1.4.4) - 1.9 pH (7.2.14) - 5.3

•
Laboratory locations In Savannah, GA • A-17 . • Tallahassee, FL • Deerfield Beach, FL



S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 laRoche Avenue· Savannah. GA 31404 • (912) 354-7858 • Fax (912) 352.()165 •LOG NO: 50-12780

John Doerner
Harmon Environmental Services. Inc.
5221 Militia Hill Road
Plymouth Meeting. PA 19462

Received: 09 OCT 90

Purchase Order: 2292-PM/Brunswick NAS

LOG NO

12780-8

PARAMETER

REPORT OF RESULTS

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID

Fluid Extract Method Blank (mg/l)

12780-8

Page 5

SAMPLED BY
\-._-------------------

Client.

Semivolatile Organics (8270)
Chrysene. mg/l
Benzo(alAnthracene. mg/1
Benzo(b)fluoranthene, mg/l
Benzo (k) Fluoranthene. mg/l
Benzo(a)pyrene, mg/l
Indeno (1.2.3-cd)pyrene. mg/l
Dibenz (a.hlanthracene. mg/1

Cl-Pesticides/PCB (8080)
4.4'-DDT. mg/l

Metals in TCLP Extract (6010)
Arsenic (TCLP). mg/l
Barium (TCLP). mg/l
Cadmium (TCLP). mg/l
Chromium (TCLP), mg/l
Lead (TCLP). mg/l
Selenium (TCLP). mg/l
Silver (TCLP). mg/l

Mercury (TCLP). mg/l

<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050

<0.000050

<0.20
<1.0

<0.010
<0.050

<0.20
<0.50

<0.010
<0.020

•

Methods: EPA SW-846. TCLP results which are above quantitation limits have been
corrected for analytical bias per in- structions in Section 8.2.5 of Method
1311 (Federal Register-June 29.1990). The first number reported is the
corrected TCLP value and the value in parenthesis () is the uncorrert~d raw
data.

Laboratory locations In Savannah, GA • Ii A-18 '. • Tallahassee, FL • Deerfield Beach, FL

•



"

S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

• 5102 laRoche Avenue' Savannah. GA 31404 • (912) 354,7858 • Fax (912) 352-0165

LOG NO: 50-12908

Received: 16 OCT 90
John Doerner
Harmon Environmental Services. Inc. Purchase Order: 2300-PMtBrunswick N.A.S.
5221 Militia Hill Road
Plymouth Meeting. PA 19462

LOG NO

12908-1
12908-2
12908-3

PARAMETER

REPORT OF RESULTS

SAMPLE DESCRIPTION • SOLID OR SEMISOLID SAMPLES

ATA (Analysis in TCLP Extract)
ATG (Analysis in TCLP Extract)
BHG (Analysis in TCLP Extract)

12908-1 12908-2

Page 1

SAMPLED BY

Client

12908-3
----------------------------- ---------- ---------- ---------- ---------- ----------

4liemivolati1e Organics (8270)
Naphthalene. mgt1 <0.050 <0.050 <0.050
Acenaphthy1ene, mgtl <0.050 <0.050 <0.050
Acenaphthene. mgtl <0.050 <0.050 <0.050
Fluorene. mgtl <0.050 <0.050 <0.050
Phenanthrene. mgt1 <0.050 <0.050 <0.050
Anthracene. mgt1 <0.050 <0.050 <0.050
Fluoranthene. mgt1 <0.050 <0.050 <0.050
Pyrene. mgt1 <0.050 <0.050 <0.050
Chrysene, mgtl <0.050 <0.050 <0.050
Benzo(a)Anthracene. mgtl <0.050 <0.050 <0.050
Benzo(b)fluoranthene. mgtl <0.050 <0.050 <0.050
Benzo (k) Fluoranthene. mg/l <0.050 <0.050 <0.050
Benzo(a)pyrene, mgtl <0.050 <0.050 <0.050
Indeno (1.2,3-cd)pyrene, mgtl <0.050 <0.050 <0.050
Dibenz (a. h) anthracene, mgtl <0.050 <0.050 <0.050
Benzo(g,h,i)perylene, mgtl <0.050 <0.050 <0.050
2-Methylnaphthalene, mgtl <0.050 <0.050 <0.050

Cl-PesticidestPCB (80BO)
4,4'-DDT, mgtl <0.0025 <0.0025 <0.0025

Percent Solids, % 95 95 93..----------------------------- ---------- ---------- ---------- ---------- ----------

•
Laboratory locations In Savannah, GA· A-19 'L • Tallahassee, FL • Deerfield Beach, FL



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 laRoche Avenue' Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352-0165 •

LOG NO: 50-12908

Received: 16 OCT 90
John Doerner
Harmon Environmental Services, Inc. Purchase Order: 2300-PM/Brunswick N.A.S.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS Page 2

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLIDI SEMISOLID SAMPLED BY
----------- -----.-------------------------------------------- ----------------------
12908-4 Fluid Extract Method Blank (mg/l) Client
----------- -------------------------------------------------- ----------------------
----------------------------- ---------- ---------- ---------- ---------- ----------
PARAMETER

Semivolatile Organics (8270)
Naphthalene, mg/l
Acenaphthylene, mg/l
Acenaphthene, mg/l
Fluorene, mg/l
Phenanthrene, mg/l
Anthracene, mg/l
Fluoranthene, mg/l
Pyrene, mg/l
Chrysene, mg/l
Benzo(a)Anthracene, mg/l
Benzo(b)fluoranthene, mg/l
Benzo (k) Fluoranthene, mg/l
Benzo(a)pyrene, mg/l
Indeno (l,2,3-cd)pyrene, mg/l
Dibenz (a, h) anthracene, mg/l
Benzo(g,h,i)perylene, mg/l
2-Methylnaphthalene, mg/l

Cl-Pesticides/PCB (8080)
4,4'-DDT, mg/l

12908-4

<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050

<0.0025

•

----------------------------- ---------- ---------- ---------- ---------- ----------
Methods: EPA SW-846.
TCLP results which are above quantitation limits
have been corrected for analytical bias per in­
structions in Section 8.2.5 of Method 1311
(Federal Register-June 29, 1990). The first
number reported is the corrected TCLP value and
the value in parenthesis () is the uncorrected
raw data. •

Laboratory foCations in Savannah, GA • A·20 IL • Tallahassee, FL • Deerfield Beach, FL



S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

e 5102 LaRoche Avenue· Savannah. GA 31404· (912) 354-7858· Fax (912) 352.0165

LOG NO: 00-12780

Received: 09 NOV 90
Mr. John Doerner
Harmon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS Page 1

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY
----------- -------------------------------------------------- ----------------------
12780-1 Raw Soil Sediment/Blend (10.04.90) Client
----------- -------------------------------------------------- ----------------------
PARAMETER 12780-1
----------------------------- ---------- ---------- ---------- ---------- ----------
Base Neutral Compounds
Acenaphthene, ug/kg dw

e AcenaPhthYlene, ug/kg dw
Anthracene, ug/kg dw
Benzidine, ug/kg dw
Benzo(a)Anthracene, ug/kg dw
Benzo(a)pyrene, ug/kg dw
3,4-Benzofluoranthene, ug/kg dw
Benzo(g,h,i)perylene, ug/kg dw
Benzo (k) Fluoranthene, ug/kg dw
bis(2-Chloroethoxy) methane, ug/kg dw
bis(2-Chloroethyl) ether, ug/kg dw
Bis(2-ch10roisopropyl)ether, ug/kg dw
bis(2-Ethylhexyl) phthalate, ug/kg dw
4-Bro~ophenyl-phenyl-ether, ug/kg dw
Butylbenzylphthalate, ug/kg dw
2-Chloronaphthalene, ug/kg dw
4-Chlorophenyl-phenyl ether, ug/kg dw
Chrysene, ug/kg dw
Dibenz(a,h)anthracene, ug/kg dw
l,Z-Dichlorobenzene, ug/kg dw
l,3-Dichlorobenzene, ug/kg dw
l,4-Dichlorobenzene, ug/kg dw
3,3'-Dichlorobenzidine, ug/kg dw

----------------------------- ----------

e

Laboratory locations in Savannah, GA • A-;.21

<7000
690J
640J

<56000
3900J
3000J
3300J
1800J
3000J
<7000
<7000
<7000
1Z000
<7000
<7000
<7000
<7000
4100J
370J

<7000
<7000
<7000

<14000
----------

• Tallahassee, FL • Deerfield Beach, FL



S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue· Savannah. GA 31404. (912) 354·7858· Fax (912) 352.0165 •

LOG NO: 00-12780

Received: 09 NOV 90
Mr. John Doerner
Harmon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS Page 2

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY
----------- -------------------------------------------------- ----------------------
12780-1 Raw Soil Sediment/Blend (10.04.90) Client
----------- -------------------------------------------------- ----------------------
----------------------------- ---------- ---------- ---------- ---------- ----------
PARAMETER

Diethylphthalate, ug/kg dw
Dimethylphthalate, ug/kg dw
Di-n-butylphtha1ate, ug/kg dw
2,4-Dinitrotoluene, ug/kg dw
2,6-Dinitrotoluene, ug/kg dw
Di-n-octylphthalate, ug/kg dw
l,2-Diphenylhydrazine, ug/kg dw
Fluoranthene, ug/kg dw
Fluorene, ug/kg dw
Hexachlorobenzene, ug/kg dw
Hexachlorobutadiene, ug/kg dw
Hexachlorocyclopentadiene, ug/kg dw
Hexachloroethane, ug/kg dw
Indeno (1,2,3-cd)pyrene, ug/kg dw
Isophorone, ug/kg dw
Naphthalene, ug/kg dw
Nitrobenzene, ug/kg dw
N-Nitrosodimethylamine, ug/kg dw
N-Nitrosodi-N-Propylamine, ug/kg dw
N-Nitrosodiphenylamine/Diphenylamine, ug/kg dw
Phenanthrene, ug/kg dw
Pyrene, ug/kg dw
l,2,4-Trichlorobenzene, ug/kg dw

12780-1

<7000
<7000
<7000
<7000
<7000
<7000
<7000
6400J
<7000
<7000
<7000
<7000
<7000
1600J
<7000
<7000
<7000
<7000
<7000
<7000
2300J
7300J
<7000

•

•
Laboratory locations in Savannah, GA • A-22 l • Tallahassee, Fl • Deerfield Beach, Fl



S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

• 5102 LaRoche Avenue' Savannah, GA 31404' (912) 354·7858' Fax (912) 352-0165

LOG NO: 00-12780

Received: 09 NOV 90
Mr. John Doerner
Harmon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS
I

Page 3

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY

12780-2
12780-3
12780-4
12780-5
12780-6

Method Blank
Accuracy (Mean % Recovery)
Precision (% RPD)
Date Extracted
Date Analyzed

Client

<330

<330

<330

12780-2 12780-6

10.25.90
10.25.90

10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90

10.25.90

10.25.90

10.25.90

12780-5

10.16.90

10.16.90
10.16.90

10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90

10.16.90

10.16.90

0.4 %

12780-4

89 %

12780-3

<330
<330
<330

<2700
<330
<330
<330
<330
<330
<330

PARAMETER

4Il::;-~;~~~:~-;~~~~~~~:------- ----------
Acenaphthene, ug/kg dw
Acenaphthylene, ug/kg dw
Anthracene, ug/kg dw
Benzidine, ug/kg dw
Benzo(a)Anthracene, ug/kg dw
Benzo(a)pyrene, ug/kg dw
3,4-Benzofluoranthene, ug/kg dw
Benzo(g,h,i)perylene, ug/kg dw
Benzo (k) Fluoranthene, ug/kg dw
bis(2-Chloroethoxy)
methane, ug/kg dw

bis(2-Chloroethyl) ether, ug/kg dw <330
Bis (2-chloroisopropyl) ether <330

, ug/kg dw
bis(2-Ethylhexyl)
phthalate, ug/kg dw

4-Brooophenyl-phenyl-ether,
ug/kg dw

Butylbenzylphthalate, ug/kg dw

•
Laboratory locations in Savannah, GA • I A-23 L • Tallahassee, FL • Deerfield Beach, FL '



S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 laRoche Avenue· Savannah. GA 31404. (912) 354-7858' Fax (912) 352-0165 •

LOG NO: 00-12780

Received: 09 NOV 90
Mr. John Doerner
Harmon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS Page 4

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY
-------------------------------------------------- ----------------------
Method Blank Client
Accuracy (Mean % Recovery)
Precision (% RPD)
Date Extracted
Date Analyzed

2-Chloronaphthalene, ug/kg dw <330
4-Chlorophenyl-phenyl <330
ether, ug/kg dw

Chrysene, ug/kg dw <330
Dibenz(a.h)anthracene, ug/kg dw <330
1,2-Dichlorobenzene, ug/kg dw <330
l,3-Dichlorobenzene, ug/kg dw <330
l,4-Dichlorobenzene, ug/kg dw <330
3,3'-Dichlorobenzidine, ug/kg dw <670
Diethylphthalate, ug/kg dw <330
Dimethylphthalate, ug/kg dw <330
Di-n-buty1phtha1ate, ug/kg dw <330
2,4-Dinitrotoluene, ug/kg dw <330
2,6-Dinitrotoluene, ug/kg dw <330
Di-n-octylphthalate, ug/kg dw <330
l,2-Diphenylhydrazine, ug/kg dw <330
Fluoranthene, ug/kg dw <330
Fluorene, ug/kg dw <330
Hexachlorobenzene, ug/kg dw <330
Hexach1orobutadiene, ug/kg dw <330

12780-2
12780-3
12780-4
12780-5
12780-6

PARAMETER 12780-2 12780-3

88 %

85 %

12780-4

2.2 %

7.4 %

12780-5

10.16.90
10.16.90

10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90
10.16.90

12780-6

10.25.90
10.25.90

10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90
10.25.90

•

----------------------------- ---------- ---------- ---------- ---------- ----------

•
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S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

• 5102 LaRoche Avenue' Savannah. GA 31404' (912) 354-7858. Fax (912) 352-0165

LOG NO: 00-12780

Received: 09 NOV 90
Mr. John Doerner
Harmon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS Page 5

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY

12780-2
12780-3
12780-4
12780-5
12780-6

Method Blank
Accuracy (Mean % Recovery)
Precision (% RPD)
Date Extracted
Date Analyzed

Client

<330

12780-2

<330
<330
<330

10.16.90 10.25.90
10.16.90 10.25.90
10.16.90 10.25.90
10.16.90 10.25.90
10.16.90 10.25.90
10.16.90 10.25.90
10.16.90 10.25.90

10.16.90 10.25.90

10.16.90 10.25.90
10.16.90 10.25.90
10.16.90 10.25.90

12780-6

10.25.90

12780-5

10.16.90

0.9 %

1.2 %
4.2%

12780-4

99 %

88 %
91 %

12780-3PARAMETER

.~:~~~hi~~~~;~i~;:~~~di:~:~-- ------~~~~
ug/kg dw

Hexachloroethane, ug/kg dw <330
Indeno (l,2,3-cd)pyrene, ug/kg dw <330
Isophorone, ug/kg dw <330
Naphthalene, ug/kg dw <330
Nitrobenzene, ug/kg dw <330
N-Nitrosodimethylamine, ug/kg dw <330
N-Nitrosodi-N-Propylamine, <330

ug/kg dw
N-Nitrosodiphenylamine/Diph

enylamine, ug/kg dw
Phenanthrene, ug/kg dw
Pyrene, ug/kg dw
l,2,4-Trichlorobenzene, ug/kg dw

----------------------------- ---------- ---------- ---------- ---------- ----------
Methods: EPA SW-846.
J • Estimated Value .

•
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S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue· Savannah, GA 31404· (912) 354·7858· Fax (912) 352.0165

LOG NO: 00-12780

Received. 09 NOV 90
Mr. John Doerner
Harmon Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS Page 6

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY
----------- -------------------------------------------------- ----------------------
12780-7 Raw Soil Sediment/Blend (10.04.90) Client
----------- -------------------------------------------------- ----------------------
----------------------------- ---------- ---------- ---------- ---------- ----------
PARAMETER

Semivolatiles in TCLP Extract (8270)
Acenaphthene (TCLP), mg/l
Acenaphthylene (TCLP), mg/l
3,4-Benzofluoranthene, mg/l
Benzo(g,h,i)perylene, mg/l
bis(2-Ethylhexyl) phthalate, mg/l
Fluoranthene (TCLP), mg/l
Phenanthrene (TCLP), mg/l
Pyrene (TCLP). mgll

12780-7

<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050
<0.050

---------- ----------

•

•
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S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

• 5102 LaRoche Avenue. Savannah. GA 31404' (912) 354·7858. Fax (912) 352-0165

LOG NO: SO-15084

Received: 14 DEC 90
John Doerner
Williams Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS

Purchase Order: 2348-PM

Project: 0130-003-310

Page 1

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY

15084-1 ATA (Analysis on TCLP Extract) Client

PARAMETER

Semivo1atile Organics (8270)
l,3-Dichlorobenzene, ugll

~~,4-Dichlorobenzene,ugll
~ttexachloroethane, ugll

bis(2-Chloroethy1) ether, ugll
l,2-Di:hlorobenzene, ugll
Bis(2-~hloroisopropyl)ether,ugll
N-Nitrosodi-N-Propylamine, ugll
Nitrobenzene, ugll
Hexachlorobutadiene, ugll
1,2 , 4-Trichlorobenzene, ugll
Isopho"one, ugll
Naphthalene, ugll
bis(2-Chloroethoxy) methane, ugll
Hexachlorocyclopentadiene, ugll
2-Chloronaphthalene, ugll
Acenaphthylene, ugll
Acenaphthene, ugll
Dimethylphthalate, ugll
2,6-Dinitrotoluene, ugll
Fluorene, ugll
4-Chlorophenyl-phenyl ether, ugll
2,4-Dinitrotoluene, ugll
Diethylphthalate, ugll

15084-1

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

----------------------------- ---------- ---------- ---------- ---------- ----------

•
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S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue· Savannah. GA 31404. (912) 354·7858· Fax (912) 352-0165 •

LOG NO: 50-15084

Received: 14 DEC 90
John Doerner
Williams Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS

Purchase Order: 2348-PM

Project: 0130-003-310

Page 2

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY,
----------- -------------------------------------------------- ----------------------
15084-1 ATA (Analysis on TCLP Extract) Client
----------- -------------------------------------------------- ----------------------
PARAMETER 15084-1
----------------------------- ---------- ---------- ---------- ---------- ----------
N-Nitrosodiphenylamine!Diphenylamine, ug!l
Hexachlorobenzene, ug!l
4-Bromophenyl-phenyl-ether, ug!l
Phenanthrene, ug!l
Anthracene, ug!l
Di-n-butylphthalate, ug!l
Fluoranthene, ug!l
Pyrene, ug!l
Benzidine, ug/l
Butylbenzylphthalate, ug!l
bis(2-Ethylhexyl) phthalate, ug!l
Chrysene, ug!l
Benzo(a)Anthracene, ug!l
3,3'-Dichlorobenzidine, ug!l
Di-n-octylphthalate, ug!l
Benzo(b)fluoranthene, ug!l
Benzo (k) Fluoranthene, ug!l
Benzo(a)pyrene, ug!l
Indeno (l,2,3-cd)pyrene, ug!l
Dibenz(a,h)anthracene, ug!l
Benzo(g,h,i)perylene, ug!l
N-Nitrosodimethylamine, ug!l
2-Methylnaphthalene, ug!l
Dibenzofuran, ug!l

<50
<50
<50
<50
<50
<50
<50
<50

<400
<50
<50
<50
<50

<100
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

•

•
Laboratory locations in Savannah, GA • A-28 ,L • Tallahassee, FL • Deerfield Beach, FL



S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC•

• 5102 LaRoche Avenue· Savannah. GA 31404 • (912) 354-7858 • Fax (912) 352-0165

LOG NO: SO-15084

John Doerner
Williams Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS

Received: 14 DEC 90

Purchase Order: 2348-PM

Project: 0130-003-310

Page 3

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY

15084-.2 ATA (12.13.90) Client

PARAMETER

Pesticides in TCLP Extract (8080)
Chlordane (TCLP), mgll
Endrin (TCLP), mgll

• Heptachlor (& hydroxide) (TCLP), mgll
Lindane (g-BHC) (TCLP), mgl1
Methoxychlor (TCLP), mg/l
Toxaphene (TCLP), mg/1
DDT, mg/1

Lead (TCLP), mgll
Chromium (TCLP), mgll

15084-2

<0.0050
<0.0010

<0.00050
<0.00050

<0.025
<0.050

<0.0025
<0.20

0.26
----------------------------- ---------- ---------- ---------- ---------- ----------

•
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S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue' Savannah, GA 31404' (912) 354-7858' Fax (912) 352.()165 •

LOG NO: 50-15084

Received: 14 DEC 90
John Doerner
Williams Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting. PA 19462

REPORT OF RESULTS

Purchase Order: 2348-PM

Project: 0130-003-310

Page 4

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID , SAMPLED BY
----------- -------------------------------------------------- ----------------------
15084-3 Fluid Extract Method Blank (mg/l) Client

PARAMETER

Semivolatile Organics (8270)
1.3-Dichlorobenzene, ug/l
l,4-Dichlorobenzene. ug/l
Hexachloroethane, ug/l
bis(2-Chloroethyl) ether, ug/l
l,2-Dichlorobenzene, ug/l
Bis(2-chloroisopropyl)ether, ug!l
N-Nitrosodi-N-Propylamine, ug!l
Nitrobenzene. ug!l
Hexachlorobutadiene, ug/l
l,2,4-Trichlorobenzene, ug/l
Isophorone, ug/l
Naphthalene, ug!l
bis(2-Chloroethoxy) methane, ug/l
Hexachlorocyclopentadiene, ug/l
2-Chloronaphthalene, ug/l
Acenaphthylene, ug!l
Acenaphthene. ug/l
Dimethylphthalate, ug!l
2.6-Dinitrotoluene. ug!l
Fluorene. ug!l
4-Chlorophenyl-phenyl ether. ug/l
2.4-Dinitrotoluene. ug/l
Diethylphthalate, ug!l

15084-3

<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<SO
<SO
<50
<50
<50
<SO
<50
<SO
<50
<50

•

•
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S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC•

• 5102 LaRoche Avenue· Savannah. GA 31404. (912) 354-7858. Fax (912) 352-0165

LOG NO: 50-15084

John Doerner
Williams Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS

Received: 14 DEC 90

Purchase Order: 2348-PM

Project: 0130-003-310

Page 5

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY

15084-3 Fluid Extract Method Blank (mg/l) Client
----------- -------------------------------------------------- ----------------------
PARAMETER 15084-3
----------------------------- ---------- ---------- ---------- ---------- ----------
N-Nitrosodiphenylamine/Diphenylamine, ug/l
Hexachlorobenzene, ug/l
4-Bro~ophenyl-phenyl-ether,ug/l

•
Phenanthrene, ug/l
Anthracene, ug/l
Di-n-butylphthalate, ug/l
Fluoranthene, ug/l
Pyrene, ug/l
Benzidine, ug/l
Butylbenzylphthalate. ug/l
bis(2-Ethylhexyl) phthalate, ug/l
Chrysene, ug/l
Benzo(a)Anthracene, ug/l
3,3'-Dichlorobenzidine, ug/l
Di-n-o:tylphthalate, ug/l
Benzo(b)fluoranthene, ug/l
Benzo (k) Fluoranthene, ug/l
Benzo(a)pyrene, ug/l
Indeno (1,2,3-cd)pyrene, ug/l
Dibenz(a,h)anthracene, ug/l
Benzo(g,h.i)perylene. ug/l
N-Nitrosodimethylamine, ug/l
2-Methylnaphthalene. ug/l
Dibenzofuran, ug/l

<50
<50
<50
<50
<50
<50
<50
<50

<400
<50
<50
<50
<50

<100
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50

----------------------------- ---------- ---------- ---------- ---------- ----------
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S L SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5i02 LaRoche Avenue' Savannah. GA 31404' (912) 354-7858' Fax (912) 352.()165 •

LOG NO: 50-15084

Received, 14 DEC 90
John Doerner
Williams Environmental Services, Inc.
5221 Militia Hill Road
Plymouth Meeting, PA 19462

REPORT OF RESULTS

Purchase· Order, 2348-PM

Project: 0130-003-310

Page 6

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY
----------- -------------------------------._.--------.------- ---------------------.
15084-3 Fluid Extract Method Blank (mg/l) Client

PARAMETER

Pesticides in TCLP Extract (8080)
Chlordane (TCLP), mg/l
Endrin (TCLP), mg/l
Heptachlor (& hydroxide) (TCLP), mg/l
Lindane (g-BHC) (TCLP), mg/l
Methoxychlor (TCLP), mg/l
Toxaphene (TCLP). mg/l
DDT, mg/l

Lead (TCLP). mg/l
Chromium (TCLP), mg/l

Methods, EPA SW-846.
Reported TCLP results have not been corrected for
analytical bias per client request.

Ja~tte D. Lon~

15084-3

<0.0050
<0.0010

<0.00050
<0.00050

<0.025
<0.050

<0.0025
<0.20

<0.050

•

•
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Solidification/Stabilization
Treatability Study

Naval Air Station/SrunswicJc, Maine

Appendix B

Laboratory Documentation Log
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• TABLE B-1 (BACKUP COSTS)
NO ACTION (8A) COST SUMMARY: SITE 8

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

UNIT TOTAL
COST ELEMENT COST UNIT QUANT. COST

ENVIRONMENTAL MONITORING
Equipment and Personnel

Photovac Tip $37 day 2 $74
Temp/CondJRedoxIDO $35 day 2 $70
Water Level Meter $3 day 2 $6
Cooler $2 event 1 $2
Peristaltic Pump $10 day 2 $20
Miscellaneous $280 event 1 $280
Field Sampling Technician $13 hr 16 $208

Analytical Services
TCL Organics (water) $910 sample 5 $4,550
PARs (soil) $160 sample 4 $640

TOTAL $5,849.50

• FIVE-YEAR SITE REVIEWS
Data validation $3,200 year 5 $16,000
Report $15,000 Is 1 $15,000
TOTAL $31,000

•
B-1

49148.site8



TABLE B-2 (BACKUP COSTS) •MINIMAL ACTION (8B) COST SUMMARY: SITE 8

FOCUSED FEASffiILITY STUDY
NASBRUNSWICK

UNIT TOTAL

COST UNIT QUANT. COST

CAPITAL COSTS

FENCINGIWARNING SIGNS

Materials $12 If 575 $6,900

Gates $800 each 1 $800

Warning Signs $100 each 8 $800

TOTAL $8,500

INSTITUTIONAL CONTROLS $5,000 Is 1 $5,000

ENVIRONMENTAL MONITORING
Equipment and Personnel

Photovac Tip $37 day 2 $74

Temp/CondIRedoxIDO $35 day 2 $70 •Water Level Meter $3 day 2 $6

Cooler $2 event 1 $2

Peristaltic Pump $10 day 2 $20

Miscellaneous $280 event 1 $280

Field Sampling Technician $13 hr 16 $208

Analytical Services
TCL Organics (water) $910 sample 5 $4,550

PARs (soil) $160 sample 4 $640

TOTAL $5,849.50

SITE INSPECTION AND MAINTENANCE

Site inspection $200 Is 1 $200

Maintenance-fence and signs $1 If 575 $575

TOTAL $775

FIVE-YEAR SITE REVIEWS
Data validation $3,200 year 5 $16,000

Report $15,000 Is 1 $15,000

TOTAL $31,000

•
B-2

49148.site8



TABLE B-3 (Bock-up for 18 mgIq)• SOIL COVER (Be) COST SUMMARY: SITE 8

FOCUSED FEASmn.rrv STUDY

NAS BRUNSWICK

UNIT TOTAL
COST UNIT QUANT. COST

CAPITAL COSTS

MOBILIZATIONIDEMOBILIZATION

Dozer (300 HP) $1.500 Is 1 $1,500
TOTAL $1.500

COVER MATERIALS

Top SoIl $15.00 cy 200 $3,000
Gcote>tilc Fabric $0.65 Sf 944 $614
TOTAL $3,614

COVER CONSTRUCTION

Foreman $300 day 5 $1.500
Pickup $75 day 5 $375
Dozer (300 HP) $1.200 day 1 $1.200
Seed, Fcrtilizc. Mulch $2.000 acre 0.5 $1,000
TOTAL $4,075

• SITE INSPECTION AND MAINTENANCE
Site Inspcction $SOO Is 1 $SOO
Maintaumce-cover $1.000 Is 1 $1,000
TOTAL $1,500

•
B-3

49148.site8



TABLEB-4

COVER (8C) SENSITIVITY ANALYSIS COST SUMMARY: SITE 8

FOCUSED FEASffiILITY STUDY •NAS BRUNSWICK

PRESENT
COST WORTH

CAPITAL COSTS

MobilizationlDemobiIization $I,OOO

Cover Materials $30,000

Cover Construction $20,000

Institutional Controls" $5,000

Total Capital Costs: $56,000 $56,000

INDIRECT COSTS

Health & Safety (@ 25% of Capital Cost) $14,000
Legal, Administration, Permitting (@ 5 % of Capit $3,000
Engineering (@ 10% of Capital Cost) $6,000

Services During Construction (@ 5% of Capital C $3,000

Total Indirect Costs: $26,000 $26,000

•ANNUAL COSTS

Environmental Monitoring
Site Inspection and Maintenance

Total Operating Costs:

Five-Year Site Review

SUBTOTAL:

Contingency (@ 20%)

TOTAL COST:

S6,OOO

$6,000

$31,000

$57,000

$77,000

$216,000

$43,000

$259,000

Note:
1. Discount Rate of 10% is used for present worth analyses.
2. Environmental monitoring is assumed to continue for 30 years.
3. Five-year reviews are assummed every five years for thirty years.
4. Assumes no trailer or office set-up is necessary.

8-4
49148.site8
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TABLE B-5 (Back-up for 1.8 mglkg)
SOIL COVER (8C) COST SUMMARY: SITE 8

• FOCUSED FEASffiILITY STUDY
NAS BRUNSWICK

UNIT TOTAL
COST UNIT QUANTITY COST

CAPITAL COSTS

MOBILIZATIONIDEMOBILIZATION

Dozer (300 HP) $1,300 Is 1 $1,300

TOTAL $1,300
COVER MATERIALS

Common Borrow $5.00 cy 2650 $13,250
Top Soil $15.00 cy 925 $13,875
Geotextile Fabric $0.65 sy 5100 $3,315
TOTAL $30,440

COVER CONSTRUCTION
Foreman $300 day 10 $3,000

Pickup $75 day 10 $750

Dozer (300 HP) $1,200 day 10 $12,000

Seed, Fertilize, Mulch $2,000 acre 2 $4,000

• TOTAL $19,750

L'i/STITUTIONAL CONTROLS $5,000 Is I $5,000

ENVIRONMENTAL MONITORING
Equipment and Personnel

Pholovac Tip $37 day 2 $74
Temp/CondJRedoxIDO $35 day 2 $70

Water Level Meter $3 day 2 $6

Cooler $2 event 1 $2

Peristaltic Pump $10 day 2 $20

Miscellaneous $280 event 1 $280
Field Sampling Technician $13 hr 16 $208

Analytical Services
TCL Organics (water) $910 sample 5 $4,550
PAHs (soil) $160 sample 4 $640

TOTAL $5,849.50

SITE INSPECTION AND MAINTENANCE
Site inspection $200 Is I $200
Maintenance-cover $2,000 Is 1 $2,000
TOTAL $2,200

FIVE-YEAR SITE REVIEWS• Data validation $3,200 year 5 $16,000
Report $15,000 Is 1 $15,000
TOTAL $31,000

49148.site8 B-5



TABLE B-6 (Back-up for 18 mgllcg)

EXCAVATION I SOLIDIFICATION (80) COST SUMMARY: SITE 8

FOCUSED FEASmlLlTY STUDY •NAS BRUNSWICK

UNIT TOTAL

COST UNIT QUANTITY COST

CAPITAL COSTS

MOBlLIZATlONIDEMOBlLlZATlON
Dozer (300 HP) $1,300 Is I $1,300

TOTAL $1,300

EXCAVATION AND SOLIDIFICATION $100 cy 630 $63,000

REGRADE AND REVEGETATE

Top Soil $15.00 cy 200 $3,000

Seed, Fertilize, Mulch $2,000 acre 0.5 $1,000

TOTAL $4,000

INSTITUTIONAL CONTROLS $5,000 Is I $5,000

ENVIRONMENTAL MONITORING
Equipment and Personnel

Pholovac Tip $37 day 2 $74 •Temp/CondlRedoxIDO $35 day 2 $70

Water Level Meter $3 day 2 $6

Cooler $2 event I $2

Peristaltic Pump $10 day 2 $20

Miscellaneous $280 event I $280
Field Sampling Technician $13 hr 16 $208

Analytical Services
$910TCL Organics (water) sample 5 $4,550

PAHs (soil) $160 sample 4 $640

TOTAL $5,849.50

SITE INSPECTION AND MAINTENANCE
Site inspection $200 Is I $200
Maintenance-solidified area $500 Is 1 $500

TOTAL $700

FIVE-YEAR SITE REVIEWS
Data validation $3,200 year 5 $16,000

Report $15,000 Is I $15,000

TOTAL $31,000

•
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TABLE B-7

SOLIDIFICATION (8D) SENSITIVITY ANALYSIS COST SUMMARY: SITE 8

FOCUSED FEASIBILITY STUDY
NAS BRUNSWICK

COST

CAPITAL COSTS

PRESENT
WORT

•

MobilizationlDemobilization
Excavation and Solidification

Regrade and Revegetate

Institutional Controls

Total Capital Costs:

INDIRECT COSTS

Health & Safety (@ 25% of Capital Cost)
Legal, Administration, Permitting (@ 5 % of Capit
Engineering (@ 10% of Capital Cost)
Services During Construction (@ 5 % of Capital C

Total Indirect Costs:

ANNUAL COSTS

Environmental Monitoring
Site Inspection and Maintenance

Total Operating Costs:

Five-Year Site Review

SUBTOTAL:

Contingency (@ 20%)

TOTAL COST:

$1,000
$340,000

$17,000

$5,000

$363,000

$91,000
$18,000
$36,000
$18,000

$163,000

$6,000
$1,000

$7,000

$31,000

$363,000

$163,000

$66,000

$77,000

$669,000

$134,000

$803,000

•

Note:
1. Discount Rate of 10% is used for present worth analyses.
2. Environmental monitoring is assumed to continue for 30 years.
3. Five-year reviews are assummed every five years for thirty years.
4. Assumes no trailer or office set-up is necessary.

49148.51te8 B-7



TABLE B-8 (Back-up for 1.8 mglkg)

EXCAVATION I SOLIDIFICATION (80) COST SUMMARY: SITE 8

FOCUSED FEASffiILITY STUDY •NAS BRUNSWICK

UNIT TOTAL

COST UNIT QUANTITY COST

CAPITAL COSTS

MOBILIZATIONIDEMOBILIZATION

Dozer (300 HP) $1,300 Is I $1,300

TOTAL $1,300

EXCAVATION AND SOLIDIFICATION $100 cy 3400 $340,000

REGRADE AND REVEGETATE
Top Soil $15.00 cy 925 $13,875

Seed, Fertilize, Mulch $2,000 acre 1.5 $3,000

TOTAL $16,875

INSTITUTIONAL CONTROLS $5,000 Is I $5,000

ENVIRONMENTAL MONITORING
Equipment and Personnel

Photovac Tip $37 day 2 $74 •Temp/CondIRedoxlDO $35 day 2 $70

Water Level Meter $3 day 2 $6

Cooler $2 event I $2

Peristaltic Pump $10 day 2 $20

Miscellaneous $280 event 1 $280

Field Sampling Technician $13 br 16 $208

Analytical Services
TCL Organics (water) $910 sample 5 $4,550

PAHs (soil) $160 sample 4 $640

TOTAL $5,849.50

SITE INSPECTION AND MAINTENANCE
Site inspection $200 Is I $200

Maintenance-solidified area $1,000 Is I .$1,000

TOTAL $1,200

FIVE-YEAR SITE REVIEWS
Data validation $3,200 year 5 $16,000

Report $15,000 Is I $15,000

TOTAL $31,000

•
49148.site8
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APPENDIXC

RESPONSE TO REGULATORY AND TRC COMMENTS: DRAFT FOCUSED
FEASIBILITY STUDY: SITE 8

E.C. Jordan Co.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 1

J.F. KENNEDY FEDERAL BUILDING. BOSTON. MASSACHUSETTS 02203·2211

•

•

June 17, 1991

Mr. James Shafer (Code 1421)
Northern Division
Naval Facilities Engineering Command
U.S. Naval Base, Bldg. 77 Low
Philadelphia, PA 19112-5094

SUbj: U.S. EPA Comments
Draft Focused Feasibility study
Site 8
Naval Air Station Brunswick
Brunswick, Maine

Dear Mr. Shafer:

The United states Environmental Protection Agency (EPA) has
received and reviewed the docwnent entitled "Draft Focused Feasi­
bility study (FFS) , Site 8" dated May 1991, for the Naval Air
Station Brunswick in Brunswick, Maine. The comments provided are
divided into two attachments.

Attachment I contains general comments on the FFS. Attachment II
outlines specific comments regarding the report. Also attached
are two sets of tables, which serve as examples, and are
discussed further in the comments. A letter containing comments
from the National Oceanic and Atmospheric Administration (NOAA)
is also included with the comment package. NOAA's comments
should be addressed and the Navy's responses included with EPA's
responses.

EPA requests that the Navy submit a comment by comment response,
as well as incorporate the necessary changes into the Draft Final
Focused Feasibility Study. Pursuant to Section 6.7(e)of the
Federal Facility Agreement (FFA), the response to comments and
Draft Final Focused Feasibility Study for this site will be due
no later than August 12, 1991.

B
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If you have any questions regarding the enclosed comments or
would like to discuss the comments further, please contact me at
(617)573-5785.

Sincerely,

-fY7+~~
Meghan F. Cassidy
Remedial Project Manager

Enclosure

cc: Eileen Curry/NASB
Mel Dickenson/E.C. Jorda~

Ted Wolfe/ME DEP
Ann Johnson/SAIC
Mary Jane O'Donnell/US EPA
Bob DiBiccaro/US EPA
Richard Willey/US EPA
Jui-yu Hsieh/US EPA
Ken Finkelstein/NOAA

C-2
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•
ATTACHMENT I

The general comments provided below pertain to the report
entitled "Draft Focused Feasibility Study, Site 8" (May 1991).
This report was submitted by the U.S. Department of the Navy for
the Naval Air Station Brunswick in Brunswick, Maine. The report
was prepared for the Navy by E.C. Jordan.

1. The narrative for each alternative in Section 3 and the
presentation in Table 4-1 (page 4-5) do not adequately
address the specific elements of each of the nine criteria.
Figure 6-2 of the RI/FS Guidance lists all of the elements.
Each of these elements should be addressed for each alterna­
tive. This should be done in a table, with discussion of
significant issues in the narrative. Attachment A to these
comments is an example of a table which contains sufficient
information.

2. The narrative discussion for the ARARs is not adequate. All
of the ARARs for each alternative should be identified in a
table and there should be a statement of how each ARAR is or
is not attained. Significant issues should be discussed in
the narrative. Attachment B to these comments is an example
of a table which contains sufficient information.

•

•

3.

4.

5.

Action specific ARARs are not adequately addressed. The
action specific ARAR table (Table 2-5) from the Supplemental
RI Report (April 1991) should be reviewed to determine which
ARARs should be included for each of the alternatives. For
example, the OS~~ requirements on page 2-19 of Table 5 in
the Supplemental RI should be included as ARARs for Alterna­
tives 8C and 80.

Table 2-3 (page 2-9) of the Supplemental RI Report refer­
ences rare and endangered plants and animals in connection
with Site 8. This information should be discussed in the
Focused Feasibility Study including an explanation of how
these ARARs are to be met or not met in connection with each
of the alternatives.

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 PAH).
However, chemical specific and location specific ARARs in
connection,with iron, lead, cyanide and aluminum have not
been addressed.

1



ATTACHMENT II

The comments provided below pertain to the report entitled "Draft
Focused Feasibility Study, Site 8" (May 1991). This report was
submitted by the U.S. Department of the Navy for the Naval Air
Station Brunswick in Brunswick, Maine. The report was prepared
for the Navy by E.e. Jordan.

section 2.0 - summary of Response Objectives and Remedial
Alternatives

1. Page 2-1, Paragraph 2: This paragraph should include a
statement regarding the reported disposal of solvent at the
site as part of the historical information. Subsequent
discussion can indicate that there is no data to
substantiate the disposal of solvents.

•

2. Page 2-1, Paragraph 3:
Avenue Wellfield (JAW).
or 2-2.

This paragraph mentions the Jordan
Show the JAW on either Figure 2-1

3.

4.

Page 2-5, Paragraph 2: This paragraph should summarize the
findings of lead and 4,4-DDT in the soils at site 8 since
these compounds were detected. Discuss the risks associated
with these compounds which indicate that remedial objectives
need not address lead and 4,4-DDT.

Page 2-6, Paragraph 1: Indicate whether all contaminants
found in groundwater had MCLs or MCLGs to use for compar­
ison.

•
5. Page 2-6, 2-9 and 2-15: The remedial action objectives are

not sufficiently specific. The contaminants of concern and
the exposure routes, and the receptors should be clearly
specified. See discussion at page 4-7 of the Guidance for
Conducting Remedial Investigations and Feasibility Studies
(October 1988) (RIfFS Guidance) and Table 4-1 of the
guidance. AlSO, all media are not covered in the remedial
action objectives.

6- Page 2-7, Paragraph 1: This paragraph states "no contami­
nantwas detected in the groundwater, downgradient of the
site, above its respective drinking water standard or
criteria." Were any contaminants detected at site 8 above
their respective drinking water standards or criteria?

,. Page 2-', Paragraph 3: Discuss whether the detection of DDT
in leachate sediments during Rounds II and III only could
have been a result of seasonal fluctuations.

2
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8. Page 2-7, Paragraph 3: Include, in the text, the risk
associated with 0.003 mg/kg of DDT .

• 9. Page 2-7, Paragraph 3: Indicate in the text how the average
DDT concentration was calculated (i.e., were only positive
results used, etc.).

10 Page 2-8, Paragraph 2: Provide the expected range of back­
ground levels for DDT in leachate and indicate how these
background levels were established.

11 Page 2-10, Paragraph 2: What is the background
concentration range for carcinogenic PARs only.

12. Page 2-10, Paragraph 2: Clarify where background samples
were collected, both location and matrix, which had
concentrations ranging from 1.8 to 21.9 mg/kg.

13. Page 2-10, Paragraph 2: Discuss the use of background
concentrations derived from surface water/sediment samples
for comparison to surface soils. Since several test pits in
and around Site 8 had no detectable concentrations of PARs,
EPA considers that this better represents "background".

•

•

14

15.

16.

Page 2-13, Paragraph 2: This paragraph states that remedial
action objectives were not developed to reduce concentra­
tions of iron, lead, cyanide and aluminum in surface water
because these contaminants were detected at elevated
concentrations at sampling locations both upstream and
downstream of the site. since AWQC for these contaminants
will not be met, a discussion regarding the need for an ARAR
waiver should be included in the ARARs analysis.

Page 2-13, Paragraph 2: This paragraph states that "Iron,
lead, cyanide and aluminum were detected (compared to
background) in both upstream and downstream sampling
locations, suggesting that other nonpoint source areas •••
are contributing to the current levels of contamination •.. ".
Indicate what is considered background. Also, describe what
is being done to characterize and alleviate the nonpoint
source areas.

Page 2-13, Paragraph 2: The paragraph indicates that
elevated levels of some compounds were detected in surface
water at both upstream and downstream sampling locations.
The paragraph then states "specific remedial actions taken
to reduce contaminant concentrations would therefore not be
effective in reducing potential exposure concentrations".
This statement is somewhat misleading and must be clarified.
The statement should indicate that remedial actions taken at
site 8 only may not be effective in reducing potential -­
exposure concentrations, however actions could be taken by

3
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the Navy to decrease the elevated concentrations of iron,
lead, cyanide and aluminum in the surface water.

17. Page 2-13, Paragraph 2: If the salt pile is the source of
cyanide, as has been stated in previous reports, state this
in the text. Also, indicate what steps are being taken to
alleviate cyanide from the salt pile from impacting the
environment.

18. Page 2-14, Figure 2-3: Provide further discussion regarding
how the contaminated area was interpreted. It seems like
contamination over 18 ppm should include the area of TP-803
and TP-806.

19. Page 2-17, Paragraph 1: The fourth alternative (removalf
solidification) also includes removal and treatment of
contaminated soil and sediment. Indicate this in the text.

20. Page 2-17, Paragraph 2: A short discussion providing the
rationale for excluding alternatives 3, 5, and 6 is
necessary in the discussion of remedial alternatives.

Section 3.0 - Detailed Evaluation of Remedial Alternatives

•

The purpose of the detailed evalua­
stated. The purpose as stated under
the NCP at page 8719 should either be

21.

22.

Page 3-1, Paragraph 1:
tion is not adequately
the "Proposed Rule" ·in
quoted or paraphrased.

Page 3-1, Paragraph 2:
developed table setting
criterion. See comment

Add a reference to the newly
forth the elements of each
number 1 in At~achment I.

•
23. Page 3-1, Paragraph 2: After the "RIfFS" in line 3, insert

"and proposed plan" and replace "by" with "from". In line 5
insert "RIfFS and" before "proposed plan". See RIfFS
Guidance, page 6-13.

Also, since the state is a party to the Federal Facility
Agreement (FFA) and is reviewing and commenting on this
Focused Feasibility StUdy, there should be a statement to
that effect in regard to this criterion on page 3-1 and in a
footnote to Table 3-1 on page 3-2.

24. Page 3-2, Table 3-1: This table should conform to the
descriptions contained in the RIfFS Guidance on page 6-6.
For example, the fourth criterion should include "through
treatment" and the descriptions for criteria 2, 3, 8 and 9
should match the guidance descriptions.

4
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25. Page 3-4, Paragraph 1: Provide examples, in the text, of
the kind of geographic information which was used to
determine the lateral extent of PAR contamination.

26. Page 3-4, Paragraph 1: Indicate how the lateral distribu­
tion of contamination will be plotted in the field. Will a
survey be performed? Discuss this issue in the text.

27. Page 3-4, Paragraph 1: Initially, it is stated that the
"vertical distribution of contamination was ... assumed to
extend 2 feet below the surface." However, in the
conclusion of the paragraph, the volume of soil subject to
remediation will be based on a depth of 1 foot below the
surface. Provide a more detailed explanation why a depth of
1 foot was selected.

28. Page 3-5, Figure 3-1. This figure and accompanying text do
not provide sufficient supporting data to justify the
boundary of the proposed area for contaminated soil greater
than 18 ppm of carcinogenic PAHs (care. PAHs), which is
sUbject to remediation. From Figure 2-3 (Page 2-14), soils
in the vicinity of TP-805 (care. PAHs = 3 ppm at 0 ft.) will
be remediated while soils in the vicinity of TP-806 (care.
PAHS = 19 ppm at 0 ft.) and TP-803 (care. PARs = 13 ppm at 0
ft.), both outside of the proposed treatment area, will
remain untreated. Provide a more detailed explanation of
how the proposed area subject to remediation was determined •
Also, extend the area which will be remediated to inclUde,
at a minimum, TP-806.

•

29.

30.

31.

32.

Page 3-7, Paragraph 2: Is this paragraph attempting to say
that the solidification/stabilization technique does not
reduce leachability for these site conditions? provide
additional discussion in the text regarding this issue.

Page 3-9, Section 3.3: Alternative 8E must include an
environmental monitoring program to ensure that risk levels
do not increase over time. Include an environmental
monitoring program in both the narrative and cost analysis
for this alternative.

Page 3-12, Paragraph 1: Indicate how long it was estimated
(for costing purposes) that 5 year reviews would continue.

Page 3-13, Paragraph 3: Indicate that a health and safety
plan will need to be followed for installation of the fence
and environmental monitoring as well as for conducting the
five-year sampling.

5
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33. Page 3-13, Paragraph 4: How easily implementable will it be
to impose deed and land-use restrictions for future site •
use? Provide additional details regarding the procedures.

34. Page 3-14, Section 3.4: An environmental monitoring program
must be a component of Alternative BC. Include such a
program in both the narrative and costs for this
alternative.

35. Page 3-14, Section 3.4: The following comments pertain to
Alternative BC, Soil Cover. Inclusion of these comments
will help to ensure overall long-term reliability of the
soil cover.

• The ground surface should be cleared, grubbed and graded
(proofrolled to minimize the potential for differential
settlements). This site prep work should be included in
the discussion and costs.

• A non-woven filter fabric layer should be placed, below
the maximum depth of frost penetration in the area of
interest, on a graded surface (nominal 3% slope). Use of
the filter fabric as discussed provides the functions of
separation, reinforcement, drainage, and capillary breaks
to reduce frost-heaving damages.

• The thickness of the cover should be greater than the
greatest frost penetration depth to minimize the
disruption and upward migration of contaminants due to
freezing. Indicate in the text the frost penetration
depth in this area.

• When the surface drainage plan is developed it must
accommodate runoff from both covered and non-covered
areas.

36. Page 3-15, Table 3-3: The following comments pertain to
this table.

• Operating costs should include costs for inspecting and
maintaining the fence as well as sign replacement.

•

• The discount rate used, 5%, is incorrect. The Office
Management and Budget (OMB) in Circular A-94 has
established a 10% discount rate Which must be used to
determine the net present value of a remedy (see page
of the Preamble to the NCP). Revise the costs in the
table to reflect the 10% discount rate.

6
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37. Page 3-18, Paragraph 1: The sentence starting with, "To
achieve the 18 mgjkg [ppm] target clean-up level" should
read, "to provide a sufficient cover for the proposed target
clean-up area ... " No Treatment of contaminated soil will be
performed in alternative 8C, therefore the target clean-up
level will not be attained.

38. Page 3-18, Paragraph 1: This paragraph indicates that a
cover system was suggested by the ME DEP. Indicate when
this suggestion was made and be which division of the DEP.

39. Page 3-18, Paragraph 3: The word "can" which appears in the
first sentence of this paragraph must be changed to "will".
Deed and land-use restrictions would definitely need to be
used in conjunction with this alternative.

40. Page 3-20, Paragraph 2: Indicate to which area of site 8
the statement, "the residual PAR would be below levels ... "
refers.

41. Page 3-22, Paragraph 2: This paragraph states that the
treatability study demonstrated that PARs are immobile
contaminants. Clarify that this statement refers to PARs in
soil.

42. Page 3-22, Paragraph 3: This paragraph must include a
statement indicating that all work performed at site B in
conjunction with the soil cover will be carried out
according to a Health and Safety Plan.

43. Page 3-23, Section 3.5: The EPA guidance document entitled
"Technology Screening Guide for Treatment of CERCLA Soils
and Sludges" (EPAj540j2-B8j004) states that the long-term
reliability of the solidification technology is unknown.
Leachate that may be produced as a result of the curing
process should be collected before disposal. Alternative 80
does not mention the collection or analysis of leachate to
determine the necessity for treatment before disposal.
Discuss how leachate collection might be achieved.

44. Page 3-24, Table 3-4: The following comments pertain to
Table 3-4:

• Health and Safety costs must reflect costs during
construction of the soil cover in addition to the five­
year review.

• The discount rate used to calculate present worth should
be 10 percent. See comment number 36 above.

7

C-9



45. Page 3-26, Paragraph 1: The volume increase of 6 percent
seems low for a cementation addition. Provide a more •
detailed discussion or calculations to substantiate this
information.

46. Page 3-26, Paragraph 1: Indicate how the 6 percent increase
in solidified material will be handled during backfilling.

47. Page 3-26, Bullet section: A compliance testing step should
be included after the curing of solidified soil.

48. Page 3-27, Figure 3-6: If possible, the curing area should
be located north of the perimeter road near the target
clean-up area as opposed to that shown on Figure 3-6. PARs
were not detected in the proposed curing area, but this area
may become contaminated during the implementation of this
alternative.

49. Page 3-28, Paragraph 1. Provide a more descriptive location
of the area referred to as "the hill leading down to the
stream."

50. Page 3-28, Paragraph 3: Provide additional information in
the text regarding the stabilization additives. What is the
composition of these additives? Also, explain in more
detail the type of equipment used to homogenize the mixture.

51. Page 3-28, Paragraph 3: Provide an estimate of the amount •
of time needed to complete the stabilization mixing process.

52 Page 3-28, Paragraph 4: Clarify whether it has been
determined that the PAR contamination at Site 8 is not
SUbject to RCRA via classification as a listed waste.

53. Page 3-28, Paragraph 4: Provide more detail regarding how
it will be determined that the curing process in complete.

54. Page 3-29, Paragraph 1: EPA would require that testing be
performed prior to backfilling. Indicate this in the text.

55. Page 3-29, Paragraph 4: Provide further discussion
regarding any monitoring necessary to ensure that the
integrity of the stabilized material is maintained over
time.

56. Page 3-31, Figure 3-7: A post-treatment soil TCLP testing
step must be included in the process diagram as well as a
contingency pathway for failure of the TCLP test.

8
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57. Page 3-32, Paragraph 2: Include a discussion in the text

addressing possible environmental impacts during the
implementation of alternative 80.

58. Page 3-34, Table 3-5: The discount rate used to calculate
present worth should be 10 percent. See comment number 36
above.

section 4.0 - Comparative Analysis of Alternatives

59. General: Alternative 8A must be discussed under each
criteria.

60. Page 4-1, Paragraph 2: Explain how each of the alternatives
reduces exposure.

61. page 4-1, Paragraph 3: Include a reference to the proposed
target clean-up level for PARs.

62. page 4-2, paragraph 1:
discussing Alternative
to confusion regarding

Do not use the word capping when
8C, soil cover, since this may lead
the kind of cover system.

•
63. page 4-2, paragraph 1: The statement "It is sometimes

considered less reliable than treatment to remove or fix
contaminants in soil because if treatment is not used, ... "
is inaccurate since soil covers do not treat or fix
contaminants. This sentence should be removed or rewritten.

64. Page 4-3, Paragraph 2: Provide a more detailed discussion
of the difference between alternatives SB and SC with
respect to their short-term effectiveness. Additionally,
include a discussion on the environmental impacts of the
implementation of alternatives SC and so.

Include a statement that Alterna­
pose some short-term risk to workers

Page 4-3, Paragraph 2:
tives SB, SC and so all
during implementation.

66. page 4-4, Paragraph 2: Clarify whether the cost presented
for alternative 80 is the present-worth cost.

65.

67. page 4-5, Table 4-1: The following comments pertain to this
table •

• The table should conform to Attachment B to these
comments.

• 9
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• The descriptions presented for alternatives 8B, 8e and 80
under the heading "Overall Protection of Human Health and
the Environment" need more detail. Specifically, indicate
how each alternative decreases human health risks.

• The text under the heading "Long-Term Effectiveness and
Performance" for alternative 8C is misleading.
contaminant levels in the surface soils would remain the
same under this alternative. Exposure to this soil would
be minimized by placing it under a cover. Rewrite the
text to clarify this matter.

• The column heading "Reduction of Mobility, Toxicity and
Volume Through Treatment" should be rewritten to say
"Reduction of Mobility, Toxicity or Volume Through Treat­
ment" (see page 8720 of the preamble to the NCP).

• Alternative 8C does not decrease mobility as described
under the criteria of "Reduction of Mobility, Toxicity or
Volume Through Treatment" since there is no treatment
involved. Rewrite the this statement to reflect this.

68. Reference page: The last reference listed on this page
lists a specific page of the NCP. However, the NCP was
referenced numerous times throughout this document and the
references were not limited to page 8851. Correct this
discrepancy.

Appendix A - Treatability study Results

69. Page A-9, Bullet Section: A freeze/thaw characteristic for
durability testing should be conducted (ASTM D560-89)
especially considering the extreme cold in Maine.

10
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U.S. DEPARTME;\/T OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL OCEAN SERVICE
OCEAN ASSESSMENTS DIVISION
HAZARDOUS MATERIALS RESPONSE BRANCH
c/o U.S. Environmental Protection Agency
Waste Management Division - HEE-6
J.F. Kennedy Federal Building
Boston, MA 02203
5 June 1991

Ms. Meghan Cassidy
U.S. EPA Waste Management Division
J.F. Kennedy Federal Office Building
Boston, MA 02203

Dear Meghan:

Thank you for the Draft Feasibility Study, Detailed Analysis of Alternatives, Site 8,
Brunswick Naval Air Station. A total of four remedial actions addressing soil
contamination have been proposed for Site 8. The alternatives under consideration are:

1. No action.

2. Minimal action, including institutional controls and five-year site reviews.

3. Soil cover composed of geotextile fabric, soil, and vegetative layers.

4. Soil excavation, layering, conditioning, and solidification; and on-site backfilling,
regrading, and revegetating of treated soils.

Comments

As noted in earlier reviews, concentrations of some contaminants are migrating
downstream in the unnamed tributary to the Androscoggin River at levels which may pose
potential threats to NOAA trustee habitats and species. Trace el=ents were detected in
soils, groundwater, and seeps from Site 8 at concentrations exceeding applicable screening
criteria Concentrations of lead and PAHs detected in sediments collected from the
unnamed tributary to the Androscoggin River downstream of the site exceeded ER-L
values. Lead, zinc, and cyanide were detected in surface waters from the unnamed
tributary at and downstream of the site at concentrations exceeding freshwater chronic
and/or acute AWQ!2. Although clear gradients ofcontamination could not be fully
established, the results of the data collected during the remedial investigation indicated that
contamination is limited primarily to areas near the site, marginally decreases away from the
site, and is unlikely to be present at high concentrations in habitats used extensively by
NOAA trust resources. However, high levels of lead and cyanide warrant further
additional sampling of swface waters and sediments in the vicinity ofSite 8.

A target clean-up level of 18 mg/kg for PAHs in soils was proposed in the feasibility
study. This target level would be protective of aquatic resources. Approximately
280 cubic meters of contaminated soils would be remediated at the site. Target clean-up
levels for trace elements in soils were not proposed in the study.

C-13



Although Alternatives 3 and 4 would limit the migration of contaminants to nearby surface •
waters via erosion control, the proposed remedial actions do not include reducing the
concentrations of contaminants detected in groundwater. Since groundwater discharge to
the unnamed tributary is one of the primary mechanisms for the off-site transport of
contaminants, NOAA is concerned that this discharge to the tributary would continue.
Further review should be made regarding the likelihood that removal ofcontaminated soils
will quickly eliminate the groundwater contamination.

Please contact me ifyou have any questions concerning this review.

Sincerely,

Kenneth Finkelstein

•

•
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• SITES
FOCUSED FEASmILITY STUDY

NAS BRUNSWICK

RESPONSE TO USEPA COMMENTS

ATTACHMENT 1

1. The narrative and Table 4-1 have been revised to address the specific elements of
each of the nine criteria.

2. A subsection addressing ARARs and ARAR identification has been inserted into
Section 2.0 of the document. This subsection includes three tables identifying the
chemical-, location-, and potential action-specific ARARs for Site S. The section also
includes narrative identifying the ARARs that apply to the site, how they will impact
remedial activities, and what actions will be required to comply with applicable
requirements.

•
3. Potential action-specific ARARs have been identified and presented in Section 2.0

of the report. General action-specific requirements, including OSHA regulations, are
identified and discussed in this section. Action-specific ARARs discussed under the
"Compliance with ARARs" criteria, during detailed evaluation of alternatives, has
been reviewed and revised to provide a more specific, and concise narrative of these
ARARs.

4. The areas of rare and endangered plants and animals identified in the Supplemental
RI report have been discussed as part of location-specific ARARs. A general
discussion of location-specific ARARs, and whether remedial action at the site will
or will not comply with these requirements has been included in Section 2.0.

5. The chemical- and location-specific ARARs for iron, lead, cyanide, and aluminum
have been included in the text.

ATTACHMENT 2

Section 2.0

1. Page 2-1, Paragraph 2: A statement regarding the disposal of solvents has been
included.

2. Page 2-1, Paragraph 3: JAW has been identified on Figures 2-1 and 2-2.

•
3. Page 2-5, Paragraph 2: A discussion of the risks associated with exposure to lead and

DDT has been included in the text.
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4. Page 2-6, Paragraph 1: The statement "... or health based criteria" has been added.
Cadmium was the only inorganic compound detected in downgradient wells above·
either MCL(G) or RID. This has been included in the text. •

5. Pages 2-6, 2-9 and 2-15: The remedial action objectives have been revised to be
consistent with the discussion of the RI/FS guidance (page 4-7).

6. Page 2-7, Paragraph 1: Some contaminants (ie., sodium, cadmium) were detected
at concentrations in excess of their respective MeL These contaminants have been
identified in the text.

7. Page 2-7, Paragraph 3: There is insufficient data available to correlate DDT
concentrations to seasonal fluctuations. The text has not been modified.

8. Page 2-7, Paragraph 3: The average DDT concentration should be 0.008 mg/kg.
This typographical error has been corrected. The ecological Hazard Index (HI)
associated with exposure to the average DDT concentration of 0.008 mg/kg DDT is
0.9. This has been included in the text.

9. Page 2-7, Paragraph 3: The average DDT concentration is 0.008 mg/kg and was
calculated by dividing the total concentration of all detects by the number of samples.
This has been added to the text.

10.· Page 2-8, Paragraph 2: The background levels of DDT were estimated from the •
range of total DDT, DDD, and DDE concentrations detected at NAS Brunswick.
A table has been added to Section 2.0 summarizing these data.

11. Page 2-10, Paragraph 2: The background concentration of carcinogenic PAHs has
been included in the text. The concentrations range from NO to approximately 4
mg/kg.

12. Page 2-10, Paragraph 2: The background samples were collected upstream of Sites
1 and 3. This information has been included in the text.

13. Page 2-10, Paragraph 2: PAH compounds have been detected in surface soils from
most sites under study at NAS Brunswick.

14. Page 2-13, Paragraph 2: Ambient Water Quality Criteria have been discussed as part
of chemical-specific ARARs. When standards will be exceeded, the concept and
reasons for ARAR waivers have been presented and discussed in the text.

15. Page 2-13, Paragraph 2: Section 52.4 of the Draft Final RI includes a discussion of
background concentrations in surface water. Background levels of iron and
aluminum average 180 ",g/L and 113 ",giL, respectively. A stormwater runoff
characterization is being conducted and may address the issue of nonpoint source .~.
discharge to the streams at Site 8.
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• 16. Page 2-13, Paragraph 2: The text has been changed as suggested in this comment.

17. Page 2-13, Paragraph 2: The salt pile is mentioned in the text and appropriate
reference to the Draft Final RI is included. The text has not been modified.

HI. Page 2-14, Figure 2-3: Additional information has been included in the text and
Figure 2-3 has been modified.

19. Page 2-17, Paragraph 1: The text has been modified as suggested in the comment.

20. Page 2-17, Paragraph 2: The rationale for excluding alternatives 3.5 and 6 has been
included in the text.

Section 3.0

Page 3-1, Paragraph 2: Reference to the table was added.

Page 3-1, Paragraph 1: The purpose of the detailed evaluation has been restated.

Page 3-1, Paragraph 3: Changes made as suggested.

Page 3-2, Table 3-1: The table has been revised to conform to the descriptions in
the RI/FS guidance.

Page 3-4, Paragraph 1: The text on soil volume estimates has been moved to the
section on human health Target Clean-Up Levels. The reference to the use of
geographic information has been removed.

21.

22.

23.

24.

• 25.

26. Page 3-4, Paragraph 1: Plotting the lateral distribution of contamination in the field
for remedial actions will be addressed during the design of the remedial alternative.

27. Page 3-4, Paragraph 1: The volume of soil subject to remediation has been revised
to include the full 2 feet.

28. Page 3-5, Figure 3-1: Figure 2-3 has been revised. Figure 3-1 has been removed.
Discussion of lateral extent of contamination has been moved to the section on
human health Target Clean-Up Levels. TP-805 should have indicated a carcinogenic
PAH level of 29.7 ppm. This has been corrected. The 13 ppm of carcinogenic PAIls
at TP-803 is below the Target Clean-Up Level. The 19 ppm PAIls at TP-806 is the
total PAHs, carcinogenic PAHs at TP-806 are 9 ppm, which is below the target
clean-up level.

•
29. Page 3-7, Paragraph 2: The treatability test did not demonstrate any improvement

in leachability. It is possible that leachability was reduced; however, it was not
measurable. This has been clarified in the text.
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30. Page 3-9, Section 3.3: Environmental monitoring has been added to the alternative.

31. Page 3-12, Paragraph 1: Indication added to text.

32. Page 3-13, Paragraph 3: Indication added to text.

33. Page 3-13, Paragraph 4: Information added to text concerning implementation of
land-use restrictions.

34. Page 3-14, Section 3.4: Environmental monitoring has been added to the alternative.

•

35. Page 3-14, Section 3.4:
• This site preparation work has been added to the text and cost

estimates.
• The main purposes of the filter fabric is to separate during

construction activities and mark the covered area for future reference.
The effect of frost penetration on the filter fabric is not a concern.

• Given the site conditions, the frost penetrl'\tion depth is estimated to
be 18 to 30 inches; however, upward migration of contaminants due to
freezing is not anticipated to be a problem and is not a major concern.

• The surface drainage plan will address runoff from both covered and
non-covered areas when it is developed.

36. Page 3-15, Table 3-3: The comments have been incorporated into Table 3-3. •

37. Page 3-18, Paragraph 1: Change made as suggested.

38. Page 3-18, Paragraph 1: No formal suggestion of a cover system was made. The
statement has been removed from the text.

39. Page 3-18, Paragraph 3: "can" changed to "would".

40. Page 3-20, Paragraph 2: Indication added to text.

41. Page 3-22, Paragraph 2: Statement has been clarified.

42. Page 3-22, Paragraph 3: Statement added to text.

43. Page 3-23, Section 3.5: A description of how leachate would be handled has been
added to the text. A statement was also added under the long-term effectiveness and
permanence criteria concerning the unknown reliability of solidification over the
long-term.

44. Page 3-24, Table 3-4: The comments have been incorporated into Table 3-4.

45. Page 3-26, Paragraph 1: "6 percent" has been changed to "less than 10 percent" and •
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52. Page 3-28, Paragraph 4: There is no historical information that provides accurate
description, manifests, or other documentation as to the sources of wastes disposed
at Site 8. Without specific information as to the processes which generated the
wastes, a determination cannot be made as to whether any of the material at Site 8
is a listed waste. Since the waste material did not fail TCLP, and there is no
information as to the exact source of waste, this alternative is being designed based
on the assumption that these materials are not a RCRA listed or characteristic
hazardous waste.

•

•

46.

47.

48.

49.

50.

51.

a reference to the treatability study has been added.

Page 3-26, Paragraph 1: An indication of how the increase in volume would be
handled has been added to the description of the alternative under the heading
Stockpile then Backfill On-Site.

Page 3-26, Bullet Section: Compliance testing is described under the heading
Stockpile then Backfill On-Site.

Page 3-27, Figure 3-6: The equipment storage area and the soil stockpile area on
the figure have been switched. The actual site layout used during implementation
of the alternative would be reevaluated during the design phase.

Page 3-28, Paragraph 1: Additional description added to text.

Page 3-28, Paragraph 3: Different vendors use different types of additives. Vendors
also consider the composition of additives proprietary information. For these
reasons, the specific additives that would be used can not be specified.

Page 3-28, Paragraph 3: An estimate of the time required has been added to the
description.

•

53. Page 3-28, Paragraph 4: The specifics of determining when the curing process is
complete is a design issue and will be dealt with in the design phase.

54. Page 3-29, Paragraph 1: The text has been changed to indicate that testing would
be required.

55. Page 3-29, Paragraph 4: Direct monitoring of the stabilized materials would not be
conducted. Failure of the integrity of the stabilized material would not be
investigated unless significant changes in the site conditions, such as settling or
increase soil and groundwater contamination occur.

56. Page 3-31, Figure 3-7: A post treatment soil TCLP testing step has been added to
the figure. A contingency pathway has also been added for the case that the material
fails the TCLP test.
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57. Page 3-32, Paragraph 2: Description of environmental impacts added to the text.

Section 4.0

59. General: Alternative 8A has been added to the discussion under each criteria.

60. Page 4-1, Paragraph 2: Explanations have been added.

61. Page 4-1, Paragraph 3: Reference to target clean-up levels has been added.

62. Page 4-2, Paragraph 1: The word "capping" has been removed.

63. Page 4-2, Paragraph 1: The sentence has been rewritten to remove reference to
treating or fixing contaminants.

64. Page 4-3, Paragraph 2: The short-term effectiveness section has been rewritten to
include a more detailed description of the differences between the alternatives and
to include environmental impacts.

65. Page 4-3, Paragraph 2: Statement has been added.

66. Page 4-4, Paragraph 2: The cost is a present-worth cost and has been clarified in the
text.

67. Page 4-5, Table 4-1: Table 4-1 has been revised to address each of the bullet items.

68. Reference page: The page number has been removed from the reference.

69. Page A-9, Bullet Section: A freeze/thaw characteristic test may have been
appropriate; however, it was not conducted at the time the treatability study was
conducted. While it would be beneficially to have results from a freeze/thaw test,
this information is not considered critical to selection of an alternative.

C-20

•

•

•



•
STATE OF MAINE

Department of Environmental Protection
MAIN OFFICE; RAY SUIL[i';(. "1')!';PJTAL ST::;e1;:r. ACC:.. :::-=-A

MAIL ADDRESS. SI<:!r ",;,~~~~ 51"llon 17 ,,).,I.>q'l~lil, ~.:;;;

JO:-lN R. McKERNAN, JR
GOV::!,o\I(lR

June 27, 1991

Mr. James Shafer
Department of the Navy, Northern Division
Naval Facilities Engineering Command
Building 77-L
Philadelphia Naval Shipyard
Philadelphia, PA 19112-5094

Re: Naval Air Station Brunswick, Draft Focused
Feasibility Study Site 8, May, 1991, by
E.C. Jordan Co.

Dear Mr. Shafer:

OEAN C. MARRJon
COMMISSfQNEQ

•

•

The Maine Department of Environmental Protection (MEDEP) has
completed its review of the Draft Focused Feasibility Study
Site 8, which was submitted to the MEDEP by E.C. Jordan Co.
on May 13, 1991 on behalf of the U.S. Department of the Navy
for the Naval Air Station Brunswick (NASB) Site.

This correspondence represents partial comments developed by
the MEDEP. Additional comments may follow in the near future
as an addendum to this letter.

The MEDEP conditionally approves of the alternatives
presented in this report provided that the following
comments are addressed:

General Comments:

Any assumptions made regarding site conditions must be
supported by specific informations or references in the
discussion.

Contaminants of concern for Site 8 were presented in table
Q-6 in the Draft Final RI Report dated August, 1990.
Selection of these COC's were based on field sampling and
E.C. Jordan's evaluation of conditions at the site. Although
the MEDEP has provided written comments reflecting its
reservations regarding some of the discarded coe'·s, little
direct discussion regarding these contaminants,' ~s well as
target clean-up levels has occurred. Continued elimination
of specific COC's in the FS stage is not appropriate. The
MEDEP does not concur with the elimination of DDT as a
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contam~nant of concern based on statements contained in the
Risk a~alysis of the RI report.

The ta~get PAH clean-up level has been overestimated. The
MEDEP will not concur with this clean-up level as
calculated.

Specific Comments:

•
Page Section Comments

2-5, section 2.2.1, Human Health Risk Assessment: Justify
why only children in the 7-12 age group were evaluated for
risk in the exposure scenario. It seems likely that children
ages 12+ would also access the site.

The "most probable scenario" and "realistic worst case
scenar~o" need to be defined.

If clean-up levels are based on any risk scenario other than
a residential exposure, steps must be taken to assure that
future risks will be limited.

2-6, section 2.2.1, Human Health Risk Assessment: The
presence of compounds attributed to "natural chemistry"
needs to be explain. Identify what background levels are
being considered (ie. Eastern US, State, local, site
specific) .

The statement regarding the Jordan Avenue Wellfields should
read: Present available data indicate there is no hydraulic
connection ....

2-7, section 2.2.2, Summary of Environmental Risks: Identify
how the average DDT concentration was obtained. As
presented, data from sampling rounds II and III do not
support an average concentration of 0.003 mg/kg.

2-8, section 2.2.2, Summary of Environmental Risks: The
Draft Final RI (page Q-121) states that "based on the total
hazard indices, both Sites 8 and 9 are probably being
severely impacted by the presence of DDT and PAH's in
sediment. This conclusion is supported by the results of an
analysis of the macroinvertebrate communities associated
with these sites." Orice the RI process has selected COC's,
it seems inappropriate to continue narrowing the list of
COC's to be targeted for clean-up. If DDT and other
contaminants (including lead) are impacting ecological
communities as indicated in the RI, then appropriate
remedial alternatives need to be evaluated.

Specifically state contaminants and corresponding target
clean-up levels for surface water.
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2-9, section 2.3, Summary of Remedial Action Objectives: If
target clean-up levels are based on a "reasonable future
land use", a decision will be required as to how use of this
site can be restricted so that zoning changes and/or
changing development patterns in Brunswick do not convert
the area to residential or other high exposure use.

2-10, section 2.3.1, Human Health Clean-up Levels: The MEDEP
believes that the proposed 18 ppm PAH target clean-up level
for this site is excessive if based on a future scenario
that allows repeated exposure. A residential risk scenario
also needs to be discussed.

Rather than providing a broad range of PAH concentrations
(1.8 to 21.9 mg/kg) a background value must be calculated
for NASB and Site 8 specifically. Utilizing all values
obtained from sampling at Site 8, outside the area of
contamination, background carcinogenic PAH values could be
as low as 0.25 ppm.

2-11, table 2-1, Exposure Assumptions: Following
consultation with the Maine State Toxicologist, the MEDEP
believes that the exposure assumptions at Site 8 have been
underestimated. It is doubtful that exposure 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, the
exposure frequency should be increased from 48 days/year for
a 6 year duration to 48 days/year for a 12 year duration.
The dermal exposure should be increased from 1.0 grams/event
to 3.0 grams/event The ingestion exposure should be
increased from 0.5 grams/event to 1.0 grams/event.

Recalculation of the target clean-up level using the
increased exposure assumptions result in a target clean-up
level of approximately 3 ppm. The MEDEP believes that 3 ppm
is appropriate for this site.

2-13, section 2.3.2, Ecological Target Clean-up Levels:
Specify if the elimination of contaminant contribution from
Site 8 would lower the overall contaminant impact on the
stream a level equal to or below the AWQC.

3-4, section 3.1-Volume Calculations and Treatability Study
Results: Recalculation of Site 8 PAR target clean-up levels
using the recommended exposure assumptions will result in a
greater lateral distribution of carcinogenic PAR's needing
remediation. The MEDEP estimates that the area to be
considered could be equal to or greater than 250'x 150'.
Target clean-up level contours will need to be redrawn to
reflect a lowered target level .
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3-6, section 3.1-Volume Calculation and Treatability Study
Results: Extending the target level contours to cover a •
clean-up to 3 ppm could result in a volume estimate equal to
or greater than 1400 cubic yards. New volume estimates must
be calculated to reflect lowered target clean-up levels.

The MEDEP disagrees that DDT is no longer a "chemical of
interest". If DDT levels are sufficient to impact the
ecological system as reported in the Ecological Risk
Assessment then appropriate remedial options need to be
presented for evaluation.

3-10, section 3.3, Alternative BB-Minimal Action: The final
design for restricting site access will be submitted to both
the USEPA and the MEDEP for review and approval.

3-12, section 3.3, Alternative 8B-Five Year Review: The five
year technical memorandum regarding sam~:ing results must be
reviewed by the MEDEP and USEPA.

3-13, section 3.3.1, Alternative BB-Criteria
Assessment/Implementability: Installatic~ of fencing will
depend on the area to be remediated. Add~tional area beyond
that identified in this report will be necessary. Additional
costs will need to be calculated for the cost summary.

3-14, section 3.4, Alternative BC-Soil Cover: An animal .-
barrier should be incorporated into the cover system to
discourage burrowing animals. Specify whe~her the geotextile
fabric will be suitable for this purpose or if an additional
mesh layer will be necessary. •

3-18, section 3.4, Alternative 8C-Soil Cover/Covering
Contaminated Area: Make specific reference to the MEDEP
suggestion regarding the cover system for this site.

3-20, section 3.4.1, Alternative BC-Criteria Assessment:
Closure requirements of 38 M.R.S.A., section 1304, Chapter
404.5 (H) also state that additional, more specific
requirements will depend on waste, site, and operational
conditions. If deemed necessary, the Department can require
additional measures for closure under this regulation. To'
state that Site 8 is already in compliance is not accurate.

3-21, section 3.4.1, Alternative BC-Criteria Assessment/
Compliance with ARAR's: Explain why confirmatory air
monitoring will not be performed. Identify how it will be
determined that both Federal and State Ambient Air Quality
Standards will not be exceeded.

3-22, section 3.4.1, Criteria Assessment-Implementability:
The amount of soil necessary to construct the soil cover
must be recalculated to reflect a lower PAH target clean-up
level.
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3-24, table 3-4, Alternative 8e-Cost Summary: Include future
maintenance costs in this summary.

3-26, section 3.5, Alternative 8D-Excavation/Solidfication­
Site Preparation: Contamination in the vicinity of TP-805
extends deeper than 1 foot. Explain why a greater excavation
depth was not considered in this general area.

3-28, section 3.5, Alternative 8D-Excavation/Solidfication­
Site Preparation: The statement that the area of PAH risk is
not believed to include the hill leading down to the stream
can lead one to conclude that an assumption is being made
with out adequate evaluation of the area.

Since the trees and brush act to stabilize the steep hill,
their removal could likely result in a greater impact on the
stream environment due to erosion than any potential impact
due to PAH's associated with the site.

3-28, section 3.5, Alternative 8D-Excavation/Solidfication­
Stockpile: The reasons why wastes are not hazardous under
RCRA regulations and why land disposal restrictions do not
apply are not clearly stated.

3-30, section 3.5.1, Alternative 8D-Criteria Assessment:
Since the excavation/solidification alternative appears to
require less future maintenance than a soil cover,
maintenance should be considered as an additional criteria
assessment for all alternatives. The reduced need for
continual maintenance for this alternative (as compared to
alternative 8C) is a positive aspect that merits strong
consideration

3-32, section 3.5.1, Alternative 8D-Criteria Assessment/
Reduction in Mobility: On page A-l2 of the Treatability
StUdy Summary, WilIams Environmental stated that
"significant improvements in the final disposal properties
of the NAS waste were demonstrated in this benchscale
stabilization program". Discussions on page 3-32 did not
include reference to the WilIams Environmental evaluation
but instead appeared to imply that alternative 80 has no
additional benefits over that of a soil cover alternative.
An expanded discussion to include more information and
interpretation of the treatability test is needed.

3-33, section 3.5.1, Alternative 8D-Criteria
Assessment/lmplementabi1ity: With a lowered target clean-up
level for PAR's, the amount of soil needed to be treated
will increase to a volume >500 cubic yards. Finding a vendor
to perform the excavation/solidification will be less
difficult. The lack of vendor availability is not a reason
for not considering this alternative to the fullest possible
extent.
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Cost should not be the primary factor ~n ctete'rmining the
selected alternative.

4-5, table 4-1, Comparative Summary of Remedial
Alternatives: The need for continued maintenance should
considered as an additional comparative criteria.

be

•
A-ll, Solidification/Stabilization Treatability Study­
Summary: WilIams Environmental stated that additional PAR
compounds not listed in Jordan's RFP were estimated at
significant concentrations. Explain how these findings may
impact not only Jordan's interpretation of the treatability
test but also the possible extent of additional contaminants
not previously identified at the site

If you have any concerns or questions regarding these
comments, please contact me at (207) 289-2651;

Sincerely,

---r1;)~
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

/Mel Dickenson, E.C. Jordan/ABB Environmental
Donald Gerrish, Town of Brunswick
Fred Lavalle, MEDEP
Loukie Lofchie, BACSE
Denise Messier, ME DEP
Susan Weddle, Community Representative

A:NASBFFS8
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• SITE 8
FOCUSED FEASmIllTY STUDY

NAS BRUNSWICK

RESPONSE TO MEDEP COMMENTS

•

•

1.

2

3.

4.

5.

The assumptions made regarding site conditions have been supported or appropriate
references made.

The contaminants of concern presented in Table Q-6 were quantitatively evaluated
in the baseline risk assessment (see Tables Q-114 through Q-147; and Q-5 through
Q-22). Based on the quantitative evaluation exposure to carcinogenic PAHs
compounds in surface soil were associated with incremental carcinogenic risks.
Remedial action objectives were therefore developed for these compounds/medium.
Exposure to other contaminants/media were not associated with an increased health
risk and were therefore not the focus of the FFS for Site 8.

DDT has been eliminated as a contaminant of concern based on its widespread
presence at NAS Brunswick. DDT was widely used as a pesticide and the relatively
low levels detected (e.g., less than 1 mg/kg) is associated with historical past use and
not as a result of disposal practices at Site 8. As indicated in the lAS, DDT was
used between 1955 and 1970 and approximately 25 pounds per year were applied
basewide. A table summarizing the DDT concentrations at NAS Brunswick has been
included in the text.

The Target Oean-up Levels of 1.8 and 18 mg/kg are associated with a lifetime
incremental cancer risk of Ilr and 10-5, respectively. These clean-up levels were
derived based on the exposure scenario presented in the Preliminary Risk
Assessment (E.C. Jordan Co., February 1989) and the Draft Final RI; Baseline Risk
Assessment (E.C. Jordan Co., August 1990). Target Clean-up Levels attaining these
residual risk levels are consistent with the NCP.

2-5, Section 2.2.1, Human Health Risk Assessment: The age group 7-12 was selected
based on the assumed land use of Site 8. The exposure scenarios developed for Site
8 have been presented in both the Preliminary Risk Assessment and Draft Final RI
report, which have been reviewed and accepted by EPA and MEDEP. The "most
probable" and "realistic worst case" have been defined in the text. The residual risks
are considered in developing and selecting a final remedial alternative. CERCLA
mandates 5-year reviews for all sites where wastes have not been removed or treated.
These 5-year reviews would pertain to Site 8, and would be used to ensure long-term
protection of human health and the environment.

2-6, Section 2.2.1, Human Health Risk Assessment: A discussion of the natural
chemistry and background levels is presented in the Draft Final RI and Draft Final
Supplemental RI. These reports have been referenced in the text. The statement
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6.

concerning JAW has been revised to read "Present available".

2-7, Section 2.2.2, Summary of Environmental Risks: The average DDT
concentration should read 0.008 and not 0.003 mg/kg. This topographical error has
been corrected The average of 0.008 mg/kg was calculated based on the detected
concentrations of DDT divided by the total number of samples collected. This has
been clarified in the text.

•
7. 2-8, Section 2.2.2, Summary of Environmental Risks: As discussed, the presence of

DDT is attributed to the widespread use of this pesticide during the 19505, 19605,
and 19705. The levels of DDT detected at Site 8 are consistent with "background"
levels basewide. A table summarizing the DDT concentrations at NAS Brunswick
has been included. Remedial action objectives for DDT at Site 8 have not been
developed. The inclusion of surface water target clean-up levels have been included
in Table 2-6 of the text. The AWQC are the proposed clean-up levels.

8. 2-9, Section 2.3, Summary of Remedial Action Objectives: The institutional controls
and/or deed restrictions that may be required for Site 8 are discussed in Section 3.0.
These would be finalized during the development of the ROD.

9. 2-10, Section 2.3.1, Human Health Clean-up Levels: As stated, the Target Clean-up
Level of 18 mg/kg is associated with lifetime incremental carcinogenic risk of 10' .
The exposure scenario is based on assumed current and future land use. A
residential scenario was developed and is presented in the Draft Final RI Report.
However, this scenario was not used to develop Target Clean-Up Levels because it
is not considered to be a "reasonable" future land use for this site. This is explained
in Section 2.0 of this FFS.

•
10. 2-11, Table 2-1, Exposure Assumptions: The exposure scenario used to calculate the

Target Clean-Up Level is consistent with the scenario used in the Preliminary Risk
Assessment Report (E.C. Jordan Co., 1989) and the Baseline Risk Assessment (E.e
Jordan Co., 1990). It was based on assumed current and future land use at this Site.
These reports were submitted, reviewed, and approved by EPA and MEDEP. No
changes to the text have been made.

11. 2-13, Section 2.3.2, Ecological Target Clean-Up Levels: Inorganic contaminants were
not detected in the surface water immediately adjacent to the disposal area of Site
8. Elevated levels of these contaminants were detected in the western tributary, cross
gradient of Site 8. Based on this observation, Site 8 does not appear to be the source
of surface water contamination.

12. 3-4, Section 3.1: See response to comment No. 10.

13. 3-6, Section 3.1, Volume Calculations and Treatability Study Results: The Target
Clean-Up Levels for PAHs have not been modified. A summary of the DDT ,,;;-
concentrations at NAS Brunswick has been included in Section 2.0 of the text and •
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19. 3-20, Section 3.4.1, Alternative 8C - Criteria Assessment: The requirements of and
compliance with Maine Solid Waste Regulations have been presented in more detail.

20. 3-21, Section 3.4.1, Alternative 8C - Criteria Assessment/Compliance with ARARs:
The text has been modified to indicate that real-time monitoring of dust levels would
be conducted during remedial construction.

•

•

14.

15.

16.

17.

18.

supports the assumption that concentrations of DDT detected at Site 8 are consistent
with background levels. The ecological HI associated with exposure to the average
DDT concentration (0.008 mg.kg) is 0.9. This has been included in the text.

3-10, Section 33, Alternative 8B-Minimal Action: MEDEP has been added to the
sentence.

3-12, Section 33, Alternative 8B-Five-Year Review: MEDEP has been added to the
sentence.

3-13, Section 33.1, Alternative 8B-Criteria Assessment/lmplementability: Area of
remediation does not change based on response to comment No. 10.

3-14, Section 3.4, Alternative 8C-Soil Cover/Covering Contaminated Area: Problems
associated with burrowing animals are a design issue and will be addressed during
the design phase.

3-18, Section 3.4, Alternative 8C-Soil Cover/Covering Contaminated Area: No
formal suggestion of a cover system was made. The statement has been removed
from the text.

•

21. 3-22, Section 3.4.1, Criteria Assessment-Implementability: The alternative does not
change based on response to comment No. 10.

23. 3-26, Section 3.5, Alternative 8D-Excavation/Solidification-Site Preparation: The
excavation depth has been changed to 2 feet. Carcinogenic PAHs were detected at
the surface at greater than 18 ppm but at four feet were below 18 ppm. Therefore,
for cost estimating purposes, excavation was assumed to extend two feet.

24. 3-28, Section 3.5, Alternative 8D-Excavation/Solidification-Site Preparation:
Although no soil samples were taken on the steep bank which leads down to the
stream, it is unlikely that PAH contaminations exceed the target clean-up level in this
area based on the location of disposed materials and the soil samples taken in test
pits above the steep bank. An assumption is being made concerning this area but
not without adequate information.

25. 3-28, Section 3.5, Alternative 8D-Excavation/Solidification-Stockpile: The reasons
that the wastes at Site 8 are not considered hazardous are the lack of historical
records indicating that listed wastes were disposed of at the site and the material did

C-29



not fail the TCLP test This has been clarified in the text.

26. 3-30, Section 3.5.1, Alternative SO-Criteria Assessment: The criteria assessment are
based on USEPA guidance for the RIfFS process. Maintenance can be considered
under the long-term effectiveness and permanence criteria and the differences in
maintenance for the different alternatives has been added in the comparative
analysis.

27. 3-32, Section 3.5.1, Alternative SO-Criteria Assessment/Reduction in Mobility: The
improvements in the final disposal properties that are referred to in the Williams
report are the structural strength and the permeability. The treatability test did not
demonstrate that any improvement in leachability was achieved. This has been
Clarified in the description of the treatability study.

28. 3-33, Section 3.5.1, Alternative SO-Criteria AssessmentfImplementability: The target
clean-up level was not lowered (see response to comment No. 10), but the volume
was changed based on a 2-foot excavation depth to 630 cubic yards. The statement
concerning the minimum volume of 500 cubic yards has been removed, but it may
still be difficult to find a vendor for the small volume. This does not limit
consideration of the alternative to the fullest extent

29. 4-5, Table 4-1, Comparative Summary of Remedial Alternatives: Consideration of
continued maintenance was added under the long-term effectiveness criteria

30. A-11, Solidification/Stabilization Treatability Study - Summary: The Williams
Environmental Report is referring to the noncarcinogenic PAlI compounds. These
compounds were identified and adequately addressed in the Oraft Final RI and
Phase I RF Reports (E.C. Jordan Co., 1990). The carcinogenic PAlI compounds are
the contaminants of concern; however, all PAlI compounds would be adequately
treated/solidified using this technology.

C-30
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• SUMMARY OF RISKS - SITE 8

FEASIBILITY STUDY
NAS BRUNSWICK

•

•

Average Concentration
Mean Concentration
Maximum Concentration

9.4E-05
4.0E-05
2.0E-04

E-l

4.5E-05
1.9E-05
1.0E-04

1.4E-04
5.9E-05
3.0E-04
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TABLE la IISSCJlS I 19-__921
DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SOIL - USEPA ASSUMPTIONS
RESIDENTIAL - 6 YEARS
SITE 18
NAS, BRUNSWICK, MAINE

EXPOSURE PARAMETERS EQUATIONS

·}.•••••••. i ••·•••••••.••••.•• j ;gg g ~ IJ~
CONCENTRATION SOn.. CS ICC below mglkg CANCER RlSIl: = INTAKE (mgikg-dly) • CANCER SLDPB PACI'OR (mgikg-dly)'-I

INGESTION RATE IR 700 mg/dly USEPA. 1991

PRAcnON INGESTED PI 100% BPJ HAZARD QUOTIENT = INTAKE (mgikg-dly) I Rl!Pl!RJ!NCE DOSB (mg/kg-dIy)

SOD.. ADIIBRENCB PAcroR SAP 0.5 mg/cm' USEPA.1989

SURPACE AREA I!XPOSIlD SA 1.000 cm'/day USEPA. 1989 INTAKE = (INTAKE-INGESTION) + (lNTAIl:I!-DI!RMAL)

CONVERSION PAcroR. CP 0.000001 kgl...

BODYWEIOHT BW 15 kg USEPA, 1991 lNTAKB-INGF8TION = CS x IRx RAPs: FlxCP x Ell' x ED

I!XPOIlURB PRBQUEHCY BP 350 tiaya/year BPJ BW K AT x 365 da.yIIyr

EXPOSURE DURAnoN ED • yean AgcIl-6

AVl!RAGINO TIME INTAKE-DERMAL 1::1 CSxSA x SAP x RAP xCP xEP xED

CANCER AT 70 ycan USEPA, 1991 BW]I: AT x 365 daytIyr

NONCANCER AT 6 ycan

RBLATIVI! ABSORPTION PACI'OR RAP
INOJ!STION 1 USEPA. 1989

DJ!RMAL 0.5 USEPA.1989

USEPA. 1919. ·SuppIcaxaa1 Rid!. A-..aI Guk!aoc:e tor lbo Suporf_ Prosram-: USEPA ReFOIII: EPA901I5-89-OO1

USE,A, 1991. sw.Iard twauhEqoluro FIdors; OSWEll bit. 9285.6-03 .-'

BPI - Ibt Prof_oa.t Judpall:d

Rev. 7/91ABB Environmental Services, Inc.
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• • •TABLE lB, c:ontlnucd
DIRECT CONTACT WITH AND INCIDENTAL INOESTION OF SOIL - USEPA ASSUMPTIONS
RESIDENTIAL - 6 YEARS
SITEIB
NAS, BRUNSWICK, MAINE

CARCINOGENIC EFFECTS

ISSSCJlS I 19-MaJ-921

cPAlII (avenge CODCCIIIn.tioD)

cPAIb (meaD. c u: ..aatioa)

cPAIb (muim..... cmceaIntioa)

13.1

5.6

30

1.4£-05

6.IE-06

3.3E-<lS

0.05

0.05

0.05

1.8E-06

7.7E-<rT

4.IE-06

5.8

5.8

5.8

8.3E-05

3.6E-05

1.9E-04

1.0E-05

4.4E-06

2."E-oS

9.4E--oS

4.0E-<l5

2.1E~

tp
'"

Note: Carcinogenic PAH. were detected in 4 of to IUnace IOiI umples at ConcentntlOlll ranging from. 1.5 to 29.7 mglkg.

The average concentration i. tho IUID of the detected values divided by four.

The mean coocentratoin I, bllcd on .U10 ample. and ••SUllled ND = 0.7 mglkg.

ABB Environmental Services, Inc. Rev. 7/91



'i'....

TABLE Ib IISSAJIS I .9-Mu-921
DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SOIL - USEPA ASSUMPTIONS
RESIDENTIAL - 24 YEARS
SITE 118
NAS, BRUNSWICK, MAINE

EXPOSURE PARAMETERS EQUATIONS

CONCENTRATION SOIL <;s ICC below mglkg CANCER RISK = INTAKE (mg/kg-daJ) x CANCER SLOPE PAcroR (mglkg-doy)"-.

INGESTION RATE IR 100 mg/day USEPA. 1991

PRAerION INGESTED PI .OO~ BPI HAZARD QUOTII!NT = INTAKE (mglkg-doy) / Rl!Pl!Rl!NCI! DOSH (mg/kg-day)

SOn. ADHBRBNCI! PAcroR SAP 0.5 mg/em2 USEPA. 1989

SURFACE AREA EXPOSED SA 1,000 ems/day USEPA,1989 INTAKE = (lNTAKE-INGBSTION) • (lNTADl-DBRMALl

CONVJ!RSION PAcroR CP 0.000001 kg/mg

BODYWBlGHT BW 70 kg USEPA, 1991 lNTAXE-INGF.8TION = CS x IR x RAP x PI xCP xEP:It m>
I!XPOSURB PREQUBNCY EP 350 cbyllycar BPI BW x AT x 3M dayWyr

I!XPOSURB DURATION BD 24 y..n USEPA, 1991

AVl!RAGINO 11MB INTAKE-DERMAL ::0 CS x SA xSAPx RAP xCP x Ell x ED

CANCER AT 70 y..n USEPA, 1991 BW x AT x 3M dIyIIyr

NONCANCER AT 24 y..n USEPA. 1991

RIlLA11VB ABSORPTION PAcro RAP

INGESTION I USEPA. 1989

DI!RMAL 0.5 USBPA, 1989

USEPA, 1989. ·S~ Riat A-mm GuidaDIletor tIIII Supert'uad Pro.._-: USEPA RoPOIlI; EPA90I/$-89-oot

USEPA, 1991. Sward Nault Expcl'Ul'O Fldon; OSWER Db. 928$.6-03

BPJ - 8eIl Prof-.:ional Judpmrllll

ABB Environmental Services, Inc.

.' •
Rev. 7/91
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•. , • •TABLE Ib, continued

DIRECT CONTACT WITH AND INCIDENTAL INOESTION OF SOIL - USEPA ASSUMPI'IONS
RESIDENTIAL - 24 YEARS
SITE #8
NAS, BRUNSWICK, MAINE

CARCINOOENIC EFFECTS

I_us I I9-Mu-92 I

cPAIlI (aYenF cooceatntioa)

cPAlb (meID"",-,­
cPAlb__oaJ

13.1

5.6

30

6.2E-06

2.6E-06

I.4E-05

0.05

O.OS

O.OS

1.5E-06

6.6£-07

3.SE-06

5.8

5.8

5.8

3.6E-05

I.SE-oS

8.22-05

a.9E-06

3.'E~

2.0E-oS

".5£-05

1.9E-oS

I.OE-<M

tr
'"

Note: Carcioogenic PAH. were detected in'" of to surface soil sample. It cooccotratiOlli ranging from 1.5 to 29.7 mgltg.

The avenge COIlCcntn.tioa il the am of the detected value. divided by four.

The mean concentratoin i, billed 00lUI0 IltDplCl and lisumed ND = 0.7 mglkg.

ADD Environmental Services. Inc. Rev. 7/91
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