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SECTION 1

1.0 INTRODUCTION

1.1 OBJECTIVES

The objectives of this Sampling and Analysis Plan (SAP) are to present the site­
specific activities for additional source investigation at Site 9, the Neptune Drive
Disposal Site (Figure 1-1). Results of previous field investigations at this site have
identified groundwater contaminants present at concentrations greater than drinking
water standards; however, no current source area(s) of contamination has been
identified. The field investigation described in this SAP is being conducted to
evaluate potential source areas around Site 9. These results will be used to
determine if additional remedial actions are required at this site. This SAP describes
the scope of work and methodologies that ABB Environmental Services, Inc.
(ABB-ES) will implement to collect information at this site.

This SAP consists of four sections, a supporting document incorporated as an
appendix, and three documents incorporated by reference. Section 1.0 introduces the
Navy Installation Restoration Program (IRP) and summarizes previous studies at the
Naval Air Station (NAS) in Brunswick, Maine. Section 2.0 provides an overview of
the field work, project logistics, including security, communications, field operations,
decontamination, and the disposal of investigation-related wastes. Section 3.0
addresses the field program, including exploration techniques, and site-specific
exploration programs. Section 4.0 outlines the analytical program and describes Data
Quality Objectives (DQOs) and the data validation process.

The supporting document included as Appendix A to this report is the site-specific
Health and Safety Plan (HASP). The documents incorporated by reference are
ABB-ES' corporate HASP (ABB-ES, 1990), and the Quality Assurance Program Plan
(QAPP) prepared for the Navy IRP (B.C. Jordan Co., 1988a).

1.2 INSTALLATION RESTORATION PROGRAM HISTORY AT NAS BRUNSWICK

NAS Brunswick, located in Brunswick, Maine, is included in the U.S. Department of
the Navy's IRP, which was established to identify potential contamination at Navy
and Marine Corps facilities resulting from past operations and, if needed, to institute
corrective remedial measures. The U.S. Environmental Protection Agency (USEPA),
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SECTION 1

in accordance with the National Oil and Hazardous Substances Pollution Contingency
Plan, placed NAS Brunswick on the National Priorities List in 1987. In accordance
with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) and the 1986 Superfund Amendments and Reauthorization Act (SARA),
work on this project follows the Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA (USEPA, 1988a). In addition, USEPA and the
Maine Department of Environmental Protection (MEDEP) provide review and input
throughout the Remedial Investigation/Feasibility Study (RI/FS) and CERCLA/
SARA processes, pursuant to a Federal Facility Agreement.

Based on the Navy's request, E.C. Jordan Co. (Jordan) of Portland, Maine (now
ABB-ES), prepared an RI/FS work plan for NAS Brunswick (E.c. Jordan Co.,
1988b) and conducted the first phase of RI fieldwork during the summer and fall of
1988. An additional Sampling Plan was developed and fieldwork was conducted in
1989 (E.c. Jordan Co., 1989). To address data gaps identified in the Draft Phase II
FS screening report and Draft Final RI report, and as a continuation of the FS
program, a Post-Screening Work Plan was developed and fieldwork was conducted
in 1990 (E.C. Jordan Co., 1990a, 1990b, and 1990c). Based on the results of the
Post-Screening fieldwork, a Supplemental RI report was developed. In 1993, the
Navy conducted additional field investigations to support remedial designs for Site 9
and to better characterize the ash/dump area north of Neptune Drive. A Technical
Memorandum was prepared summarizing the field program at Site 9 (ABB-ES,
1994).

1.3 SITE DESCRIPTION

Site 9 is located in the central portion of the base. Based on historical information,
including aerial photographs and grading plans, Site 9 was originally defined as three
areas of potential contamination: (1) the former location of an incinerator in the
northeastern corner of the current site of Building 220, and an ash disposal/dump
area in the current location of Buildings 218 and 219 (Marine barracks north of
Neptune Drive); (2) a reported dumping area behind Building 201 (the enlisted
men's club south of Neptune Drive); and (3) the two streams bordering the
recreational area behind Building 201. Appendix B contains information on Site 9
from the Initial Assessment Study.

• W0069436.080
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Former Incinerator and Ash Landfill

There is no precise information concerning the location of the incinerator and ash
landfill or types of wastes handled or disposed of in these areas. The incinerator was
apparently operated during a period commencing on or after April 1943, when the
air station was commissioned, until the fall of 1946, when the air station was
demobilized. The air station was recommissioned in 1951, but it is unknown if the
incinerator resumed operation. The incinerator could have been used as late as
1953, when the barracks that now occupy the location of the former incinerator were
built. Wastes disposed of at Site 9, presumably at the location of the ash landfill but
not at the incinerator itself, reportedly included solvents which were burned on the
ground, paint sludges, and possibly wastes from the Metal Shop.

Current land use at the former incinerator and inactive ash landfill is for military
residences. The grading plans for the barracks (Buildings 212 through 220)
constructed at this location show an oblong "dump area," approximately 125 by
75 feet, located around existing Building 219. The grading plans also show an old,
42-inch-diameter drain adjacent to the dump area. The drain ran from north of
Orion Street, past the dump area, under Neptune Drive to the stream running
between Buildings 201 and 293. The drain was reportedly removed during
construction of the barracks.

Building 201

Historical information and aerial photographs indicate an area southeast of
Building 201 as a potential source of contamination. This area, reportedly used as
a dumping area, more recently has been used as a picnic area. A barbecue pit is
located southeast of Building 201.

Unnamed Streams

Two unnamed streams border the area around Building 201; one to the north; one
to the south. These streams receive runoff from the central portion of the base
including the runways, parking lots, and paved roads. Groundwater seeps have been
observed flowing into the northern unnamed stream.

• W0069436.080
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1.4 SUMMARY OF SITE CHARACTERISTICS

The nature and distribution of contamination at Site 9 is summarized by field
program and medium in the following paragraphs which have been excerpted from
the Interim Record of Decision for the Groundwater Operable Unit at Site 9, Naval Air
Station, Brunswick, Maine (ABB-ES, 1994b). A complete discussion of the site
characteristics can be found in Section 10.0 of the Draft Final RI Report on
pages 10-14 through 10-36 (E.c. Jordan Co., 1990a) and the Technical Memorandum
(ABB-ES, 1994a).

1.4.1 Results of the 1988 and 1990 Remedial Investigations

The RI fieldwork conducted in 1988 and 1990 was designed to assess the areal.
distribution of soil contamination at the site, monitor groundwater downgradient of
Site 9, assess the significance of chemicals detected in the groundwater, and
determine the impact of this site on surface water and sediment quality. Most of the
RI fieldwork focused on the area south of Neptune Drive and included a soil gas
survey; test pits; soil borings; installation of monitoring wells; sampling of soils,
groundwater, surface water, sediment, and a leachate seep; and in situ aquifer

• permeability tests. Sampling locations are presented in Figure 1-2.

Groundwater Flow and Subsurface Geology

Groundwater flow at the site is to the south and southeast, discharging to the two
streams. The calculated seepage velocities range from 26 feet per year throughout
most of the site to 130 feet per year in the vicinity of the streams (E.C. Jordan Co.,
1991).

Groundwater at Site 9 occurs in the overburden soil and varies in elevation between
10 and 14 feet below ground surface (bgs). Overburden soil at Site 9 is a stratified
formation consisting of a sand layer, a transition layer, arid a clay layer overlying
bedrock. The elevation of ground surface at the site is approximately 40 to 50 feet
MSL. The top of clay has been interpreted from boring logs to occur at a depth of
about 20 feet bgs on the southern edge of the site.

• WOO69436.080
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Surface and Subsurface Soils

A soil gas survey was conducted to help identify potential areas of volatile organic
compound (VOC) contamination. The survey included areas both north of Neptune
Drive (two points between Buildings 218, 219, and 220, south of the ash landfill/
dump area), and south of Neptune Drive (18 points between Buildings 201 and 293).
Two of 20 soil gas points detected low concentrations of VOCs. These points were
located near Building 293, east of the site, and do not indicate a source of VOC
contamination at Site 9. In subsequent subsurface soil sampling, one VOC,
dichloroethene (DCE), was detected at 6 micrograms per kilogram (ltg/kg) at a
depth of 14 feet in one soil boring (i.e., MW-904) (E.C. Jordan Co., 1990a). No
contaminants were detected in subsurface soil samples collected north of Neptune
Drive.

Polynuclear aromatic hydrocarbons (PARs) were detected in several surface soil and
test pit soil samples south of Neptune Drive at concentrations up to 30.5 milligrams
per kilogram (mg/kg). The location of the highest concentrations of PARs near the
barbecue pit suggests that PAHs may be the result of charcoal or ash disposal or
deposits. The low levels of PAHs throughout Site 9 may also be attributable to base
operations, including motor vehicle traffic and aircraft exhaust. Low levels (i.e., less
than 0.50 mg/kg) of pesticides were detected in four test pit samples and three
surface soil samples (E.C. Jordan Co., 1992). These pesticides are believed to be
residues from basewide use of dichlorodiphenyltrichloroethane (DDT) in the 1960s
and early 1970s.

Leachate Seeps and Sediments

One leachate seep was identified at Site 9 and sampled twice during the RI field
program and again in 1993. The seep is located at the head of the northern stream
and at the discharge of the historical drain. It is possible that the ash disposal area
is the source of contaminants in the leachate. Pesticides were detected at low levels
in both the leachate and sediment from this location. Other organic compounds
were not detected in the leachate, but two organic compounds, butylbenzylphthalate,
and 1,I-dichloroethane (DCA) were each detected in the sediment in one of the
three sampling rounds at 820 ltg/kg and 39 ltg/kg (52 ltg/kg in the duplicate sample),
respectively. Inorganic contaminants detected in leachate and sediment samples
include arsenic, lead, aluminum, manganese, and zinc.

• WOO69436.080
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Surface Water and Sediments

Sixteen surface water and sediment locations in the streams near Site 9 as well as
downstream at the Picnic Area Pond (about 3,000 feet downstream of Site 9) were
sampled four times during the Rl field program. The fuel-related organic
compounds benzene (6 to 18 micrograms per liter [Jlg/LJ), toluene (12 to 22 Jlg/L),
ethylbenzene (36 Jlg/L), xylenes (34 to 74 Jlg/L), naphthalene (26 Jlg/L), and
methylnaphthalene (25 Jlg/L) were detected in surface water samples in the stream
bordering the southern side of Site 9 (E.C. Jordan Co., 1990a). The maximum
concentration of all compounds except toluene was detected in the upstream sample
(i.e., SW-915) suggesting that nonpoint source runoff from parking lots, roadways
and/or the runways, located upstream of the site, is the source of these contaminants.
The source of toluene detected at SW-916 is not known. None of these compounds
were detected above their respective freshwater Ambient Water Quality Criteria
(AWQC). AWQC are contaminant concentrations in surface water that are
considered protective of aquatic organisms.

Calcium, iron, magnesium, and sodium were detected in the streams bordering Site 9
at concentrations exceeding background levels of surface water samples collected in
Mere Brook. In addition, iron concentrations exceeded the chronic AWQC for this
metal in both upstream and on-site sampling locations. Concentrations of inorganics
in surface water at the Picnic Area Pond did not exceed A WQCs.· These
concentrations were consistent with background values (E.C. Jordan Co., 1990a).

Site-related VOCs were not detected in sediment samples from the streams near
Site 9; however, toluene was detected in two sediment samples from the Picnic Area
Pond. Concentrations of inorganics in sediment samples were consistent with
background concentrations in sand and clay soils (E.C. Jordan Co., 1990a).

PAHs were detected in the majority of sediment samples collected in most sampling
rounds from the streams in the Site 9 vicinity, at concentrations up to 383 mg/kg.
The highest concentration was detected at SD-Oll. Dibenzofuran was also detected
at SD-Oll at a concentration of 5.1 mg/kg. Two other organic compounds,
bis(2-ethyThexyl)phthalate (up to 1,900 Jlg/kg) and butylbenzylphthalate (up to
1,000 Jlg/kg), were detected sporadically in sediment samples from the Site 9
streams. The highest concentrations were detected in the upstream sample at the
culvert outfall (E.c. Jordan Co., 1990a).
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Pesticides and polychlorinated biphenyls (PCBs) were not detected in surface water
or sediment.

Groundwater

Up to five groundwater samples were collected from the wells at Site 9 during the
RI and analyzed for Target Compounds List (TCL) VOCs, Semi Volatile Organic
Compounds (SVOCS), Pesticides, and Target Analyte list (TAL) inorganics. VOCs
were detected in three wells (i.e., MW-904, MW-906, and MW-907). These data are
summarized in Table C-1 of Appendix C. Groundwater upgradient of the septic
system and south of Neptune Drive did not contain VOCs. Vinyl chloride was
detected twice in MW-904 (12 to 27 Jlg/L), once in MW-906 (31 Jlg/L), and once in
MW-907 (18 Jlg/L). The federal Maximum Contaminant Level (MCL) for vinyl
chloride is 2 Jlg/L. The federal Maximum Contaminant Level Goal (MCW) is zero,
because this compound is classified as a carcinogen. The state Maximum Exposure
Guideline (MEG) for vinyl chloride is 0.15 Jlg/L. DCA was detected in four of five
sampling rounds in MW-904 at concentrations ranging from 5 to 12 Jlg/L. DCA was
detected in MW-906 at 36 Jlg/L in only one sampling round. DCA was also detected
in two groundwater samples (Le., CP-902 and CP-903) collected in 1991
downgradient of the septic system at 20 and 7 Jlg/L, respectively. There is neither
an MCL nor an MCLG for DCA, but the MEG is 5 Jlg/L. DeE was detected in
MW-904 in two sampling rounds at 6 Jlg/L, and in MW-906 at 79 Jlg/L. The MeL,
MCLG, and MEG for 1,2-DCE are all 70 Jlg/L.

SVOCs were detected at some wells but at estimated concentration (i.e., below the
contact required quantification limit [CROLl). Inorganics detected in Site 9
groundwater were in the normal background range, except for sodium, calcium, iron,
and magnesium (E.c. Jordan Co., 1990a). Mercury was detected in MW-904 in two
sampling rounds in 1989, but has not been detected at the site since. Mercury
concentrations were 0.22 and 0.23 Jlg/L, below its MCL, MCLG, and MEG of
2 Jlg/L.

1.4.2 Results of 1993 Investigations

In 1991, additional historical information was discovered, identifying the presence of
a septic system east of Building 201. The septic system was installed in 1952 when
Building 201 was built, and was used until 1972 when Building 201 was connected to
the basewide sewer system (E.c. Jordan Co., 1991) It was speculated that the septic
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system, located upgradient of the monitoring wells with the highest contaminant
levels, was the primary source of groundwater contamination at Site 9, prompting
further investigation of this area. In January through March of 1993, the Navy
conducted additional investigations to evaluate the Building 201 septic system as a
potential source of contanlination south at Neptune Drive and to further evaluate the
former incinerator and ash landfill/dump area north of Neptune Drive. The
investigations included the installation of soil borings, additional groundwater·
monitoring wells, completion of a TerraProbe survey, and collection and analysis of
groundwater, surface water, and leachate samples.

South of Neptune Drive - Septic System Investigation

In January 1993, borings were drilled through the septic tank and four of the five
cesspools to determine if the septic system was the source of VOC contanlination in
groundwater east of Building 201. VOCS, if present, would likely be attached to the
organic-rich soils within the septic tank and cesspools. Organic sediment in the
septic tank and the organic layers in the cesspools were visually identified and five
samples were collected and analyzed for contanlination. Chlorobenzene was the only
site-related contanlinant detected in the subsurface soils around the septic system at
a concentration of 16 ",g/kg. No VOCS, PCBs or pesticides were detected above the
CRQL. While the septic system cannot be ruled out as being a past source of VOC
contamination detected in this area, results of these samples indicate that the septic
system is not a current source of contamination.

Two monitoring wells were installed south of the southern unnamed stream (MW-909
and MW-91O), and groundwater samples were collected from these new and from the
four existing wells (MW-904, MW-906, MW-907, and MW-908) behind Building 201.
Samples were sent for analysis for TCL VOCs, SVOCS, pesticides, PCBs, and TAL
inorganics. No VOCs were detected above the CRQL. However, vinyl chloride
(non-detect to 9J /Lg/L), DCA (non-detect to 21 ",g/L), and toluene (non-detect to
11 /Lg/L), were observed in one or more samples and one SVOC (bis-2­
ethylhexyl)phthalate at 121 ",g/L in MW-906) was observed in the 1993 sampling
event.

Only a few inorganics were observed in samples from MW-909 and MW-910 above
background concentrations. Of these, only aluminum, iron, and manganese exceeded
their respective MCLs, but these are secondary standards based on aesthetic qualities
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and not on protection of human health. A summary of these data are presented in
Tables C-2 and C-3 of Appendix C.

The groundwater sample results also indicate that contaminants are not migrating
beneath the southern unnamed stream. These data support the assumption that
contaminated groundwater discharges directly to tlle unnamed streams. To evaluate
whetller or not tlle former drain acts as a conduit for any contaminants tllat may be
site-related, a leachate surface water and a sediment sample were collected on the
south side of Neptune Drive at location LT-901. These samples were analyzed for
the same analytes as those tested for in the groundwater samples. Detections of
DCA, PARs, and pesticides were noted in tlle sedinlent sample. Toluene (11 p.g/L)
and PARs were detected in the LT-901 seep sample.

North of Neptune Drive - Former Incinerator and Disposal Area

A TerraProbe investigation consisting of 33 locations, and three monitoring wells
were installed during the 1993 field investigation north of Neptune Drive. Results
of tllese activities identified tlle distribution of ash in tlle former landfill/dump area.
The ash extends on eitller side of Building 219. Ash, found from 6 to 16 feet below
ground surface (bgs), was sampled and found to contain PARs at concentrations from
3.8 to 33 mg/kg. The presence of PARs is typical with burned materials observed
in the borings.

Three monitoring wells were installed during this field investigation consisting of one
upgradient well (MW-916), and two wells downgradient of tlle ash landfill/dump area
(MW-914 and MW-915) and one groundwater sample from each well was collected
for chemical analysis.

Groundwater samples collected immediately downgradient of the ash disposal area
did not contain PAHs at concentrations that could be quantified. Sporadic low
concentrations of DCA, DCE, and vinyl chloride were detected in the two
downgradient monitoring wells. Except for vinyl chloride, all compounds were
detected below their respective MCLs. Vinyl chloride was detected only in one
monitoring well, MW-915, at a maxinlum concentration of 101 /log/I" which is above
its MCL of 2 p.g/L. Elevated inorganic concentrations were detected in the
downgradient wells. However, only two analytes, cadmium and manganese, were
detected above their respective MCLs. A summary of these data are presented in
Tables C-2 and C-3 of Appendix C.
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The groundwater sampling results from the downgradient monitoring wells do not
indicate a significant source of VOC contamination that continuously impacts
groundwater quality. Overall groundwater quality in the two downgradient wells
indicate that, although the ash is below the water table, organic compounds are not
leaching from the ash or migrating through groundwater flow at concentrations of
concern to human health or the environment.

1.4.3 Summary

The results of the 1988, 1990, and 1993 field investigations at Site 9 indicate the
presence of vinyl chloride and DCE in groundwater at concentrations in excess of
their MCL; and vinyl chloride, DCE and DCA in excess of their MEGs. The septic
system, originally thought to be the source of VOC contamination south of Neptune
Drive, was sampled to evaluate residual contamination. Sampling results indicate
that the septic system is not currently a source of groundwater contamination. The
former ash landfill/dump area, north of Neptune Drive, was identified and.
characterized. PARs were detected in the ash material; however, these compounds
were not detected in groundwater immediately downgradient from this area. Vinyl
chloride was detected in one monitoring well downgradient from the landfill/dump
area but was not detected in ash or soil samples. Elevated concentrations of
inorganics were detected in groundwater downgradient of the ash disposal area, and
the presence of these analytes may be due to past disposal activities in this area.
Inorganics and PARs were detected in leachate and/or sediment samples. The
presence of these contaminants may be due to the ash or to other non-point source
runoff from the roadways or parking lots.

The Navy recommended an interim remedial action for the groundwater operable
unit at Site 9 because no definitive source area was found. Despite the inability to
determine the source of groundwater contamination, the previous investigations have
concluded that the former incinerator and ash landfill/d~mp area and the septic
system are not current sources of VOC contamination. The interim remedial action
consists of long-term monitoring of groundwater, surface water, sediment and
leachate at Site 9 to evaluate groundwater remediation by natural attenuation both
north and south of Neptune Drive. Also, the Navy is proposing additional source
investigations at Site 9. The final Proposed Plan and ROD for Site 9 will incorporate
the results of the additional source investigations and address any other remedial
actions that may be necessary to remediate the remainder of Site 9.
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•
1.5 REGULATORY FRAMEWORK

As described above, Site 9 has been previously investigated in 1988, 1990, and 1993.
Groundwater concentrations of several chemicals, notably vinyl chloride and DCE,
occasionally exceeded their respective MCLs and/or MEGs. However, no distinct
source area for these contaminants could be located. An Interim Record of Decision
for groundwater remediation was signed in September 1994 (ABB-ES, 1994b). The
remediation specified in the ROD consists of natural attenuation, long-term
environmental monitoring, institutional controls to prevent exposure to contaminated
groundwater, and five-year reviews.

The activities specified in this Sampling and Analysis Plan are those considered
appropriate to identify and characterize any potential Site 9 sources of the
groundwater contamination. Upon completion of these investigations, the Site 9
source operable unit will be re-evaluated in terms of known or potential threats to
human health and the environment. It is anticipated that a Remedial
Investigation/Feasibility Study, or equivalent, will be conducted based upon the
results of this and previous source investigations. Ultimately, it is expected that a
final remedy and subsequent ROD for Site 9, including both groundwater and source

• operable units, will be developed and released.
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2.0 PROJECT LOGISTICS

2.1 SAMPLING AND ANALYSIS PLAN

The objectives of this SAP are to (1) outline the technical goals of the fieldwork,
(2) outline procedures for conducting field activities, and (3) develop a site-specific
HASP. The fieldwork for the Neptune Drive Disposal Site will take approximately
two weeks to complete. The Navy will present the results from the study in an
investigation report and will recommend whether further remedial action at Site 9
is necessary.

2.2 HEALTH AND SAFElY PLAN

A corporate HASP, developed by ABB-ES (formally E.C. Jordan Co.) addresses
potential hazards that investigative activities may present to site investigation teams,
base personnel, and the community. ABB-ES prepared a HASP for NAS Brunswick
addressing site-specific contaminants, personnel, decontamination procedures,
emergency procedures, and field equipment. The site-specific HASP has been
updated to reflect current understanding of hazards and is included as Appendix A
of this document.

2.3 SECURllY

For each individual participating in the field activities, a security pass will provide
access to the base. The pass will be a photographic identification pass or contractor
pass that covers the duration of the field program. Required information about
personnel involved in the fieldwork will be provided to NAS Brunswick Public Works
and Security as soon as project personnel are identified. Representatives from
regulatory agencies are expected to arrange their own security clearances through the
Public Works Officer, NAS Brunswick.
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2.4 COMMUNICATIONS

While on base, ABB-ES personnel will use telephones to communicate with off-base
parties. A list of emergency telephone numbers will be available at all times in the
on-base ABB-ES office. Personnel conducting site work at NAS Brunswick will use
two-way radios to maintain communications with supervisors and personnel working
in other areas. Only specific radio frequencies (assigned by NAS Brunswick) will be
used during the field program. This will enable Naval Security and Public Works to
monitor on-base communications for security and worker safety.

2.5 FIELD OPERATIONS

Field exploration locations will be approved before the field program begins. Final
clearance will be given by NAS Brunswick after sampling locations are identified in
the field. Fieldwork will be conducted using a five-day work schedule.

2.6 DECONTAMINATION FACILITIES

Decontamination zones for personnel and equipment will be established at locations
to be determined for each site. Contaminated materials and protective gear will
either be disposed of in U.S. Department of Transportation (DOT)-approved, Spec
17, 55-gallon drums with locking ring lids, or be decontaminated before site
personnel proceed into the clean zone. Drums will be provided by ABB-ES.

An equipment decontamination zone will be designated at each site. Sampling
equipment and tools will be washed with liquinox, rinsed with isopropyl alcohol, and
rinsed with deionized water to decontaminate them between samples to prevent
cross-contamination. All equipment will also be cleaned at the beginning and end
of the field program. Additional decontamination requirements and procedures are
detailed in the QAPP (E.C. Jordan Co., 1988a).

2.7 DISPOSAL OF INVESTIGATION-RELATED WASTES

Fluids generated during personnel and equipment decontamination will be disposed
of at each exploration location within a designated contamination reduction area.
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Contaminated items such as disposable clothing or sampling equipment that are
non-hazardous will be double-bagged and placed in on-site dumpsters.

Fluids and soils generated during the fieldwork will be disposed of at the ground
surface at respective exploration locations. Soils excavated during potential test
pitting will be returned to the pit upon completion and logging of the excavated area
These procedures are consistent with USEPA guidance presented in "Management
of Investigation-Derived Wastes During Site Inspections" (USEPA, 1991a). It is
anticipated that very little, if any, excess fluids and soils will be generated during the
field effort.
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3.0 FIELD PROGRAM

This Work Plan describes the additional field activities to be conducted at Site 9.
The objectives of these investigations are to evaluate the presence or absence of
source contamination. The proposed sampling locations are shown on Figure 3-1 and
described in Table 3-1. This section describes initial preparation activities, general
methods of exploration, and site-specific descriptions and exploration programs.

3.1 INITIAL PREPARATION ACTIVITIES

Tasks to be performed prior to sampling and analysis actIVItIes include site
reconnaissance and site preparation. These are described in this subsection.

3.1.1 Site Reconnaissance

The first activity of the field program will be to identify and physically mark
exploration and sampling locations. This will require staking and flagging locations
for the test pits and trench, monitoring wells and soil boring to be installed and
sampled.

3.1.2 Site Preparation

Site preparation activities for the field program will be performed by ABB-ES
personnel with the support of NAS Brunswick Public Works. Preparations may
include establishing a base of operations with electricity and telephone service. Field
and office equipment and supplies will be transported to the site and set up before
fieldwork begins.

3.1.3 Clearance Activities

Because a ground penetrating radar survey was not useful in identifying underground
utilities around the barracks area during previous investigations at Site 9, additional
clearance activities will be conducted. These will include review of utilities drawings
and the use of a line locator for detecting any potentially buried utilities.
Coordination with Public Works and Engineering at NAS Brunswick will be required
during this task. Clearing activities will be performed at each exploration location
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TABLE 3-1

SUMMARY OF EXPLORATIONS

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

TerraProbe T-23 IHSA Test Boring IBetter characterize subsurface Continuous sampling - 1 Soil Sample VOC, SVOC, IDrilled to depth
(Subsurface Soil) TB-917 solis associated with "fuel odor" field screening using Inorganics, of 17 feet bgs

At 8'-10' inT-23 PI/headspace Fuel Oil,
Gasoline

MW-914 IHSA Test Boring IBetter characterize subsurface Continuous sampling - 1 Soil Sample VOC,SVOC, Drilled to depth
(Subsurface Soil) TB-918 soils associated with "fuel field screening using Inorganlcs, of 20 feet bgs

soaked soli" observed at PI/headspace Fuel Oil,
w MW-914 GasolineI
w

Upgradient of Ash HSA Test Boring/ Evaluate background Continuous sampling - 1 Soil Sample VOC,SVOC, Drilled to 30 feet
Landfill and MW-916 Monitoring Well groundwater quality field screening using 1 Groundwater Inorganics, bgs or to clay.
(Groundwater) TB(MW)-NASB-020 PI/headspace Sample Fuel 011, Well screen at

Gasoline depth with high-
est PI

Near MW-915 IHSA Test Borlng/ Characterize groundwater Continuous sampling 1 Soil Sample VOC,SVOC, Drilled to depth
(Groundwater) Monitoring Well quality below depth of MW-915 below 16 feet bgs 1 Groundwater Inorganics, of clay (50 feet

TB(MW)-NASB-021 Sample FuelOil, est.) Well screen
Gasoline at depth below

16 feet with high-
est PI

.. ,' , , , , ,

ip6f~NTiALt)ijMPAREA

Southwest of HSA Test Borlng/ Characterize groundwater flow Continuous sampling 1 Soil Sample VOC,SVOC, Drilled to 30 feet
Bldg. 216 Monitoring Well west of Ash Landfill - field screening using 1 Groundwater Inorganics, bgs or to clay.
(Subsurface Soil, TB(MW)-NASB-022 PI/headspace Sample Fuel Oil, Well screen at
Groundwater) Gasoline depth with high-

est PI

W0069436T/3



• • •(continued)

TABLE 3-1
SUMMARY OF EXPLORATIONS

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

..• ...... .. . . . ..•. EXPLORATIDN TYPE

.. AREA OF CClNCERN AND IDENTIFICATION
..• ..••• (MEDIj\)

PARAMETERS

ANALYZED.

voe, svoe, Excavated to
Inorganics, depth of natural
Fuel Oil, soli or
Gasoline groundwater

voe, svoe, Excavated to
Inorganics, depth of natural
Fuel Oil, soli or
Gasoline groundwater

voc, svoe, Excavated to
Inorganics, depth of natural
Fuel Oil, soil or
Gasoline groundwater

1 Soli Sample

1 Soil Sample

1 Soil Sample

.. LABORATORY

. SAMPLE TYPE

1-4 Soil samples
field screening using
PI/headspace

1-4 Soil samples
field screening using
PI/headspace

1-4 Soil samples
field screening using
PI/headspace

Assess for the presence or
absence of landfill material

Assess for the presence or
absence of landfill material

Assess for the presence or
absence of landfill material

Test Pit
TP-913

Test Pit
TP-912

Test Pit
TP-914

Potential Dump
Area - Vicinity of
Bldg. 216
(Subsurface Soil)

Potential Dump
Area - Between
Bldgs. 216 and 217
(f':lIh~urface Soil)

Potential Dump
Area' Between
Bldgs. 217 and 218
(Subsurface Soil)

'f
.po ,-----

FORMER PIPE LINE

Former 42" Drain
Pipe - upgradient of
Ash Landfill
(Subsurface Soli,
Groundwater)

Test Pit/Trench
TP-915

Assess for the presence of pipe
and assist in locating Monitoring
Well

1-4 Soli Samples-Field I 1 Soil Sample
Screening using
PI/headspace

voe, svoe, Excavated to
Pest. /peB, depth of natural
Inorganics, soil or
Fuel Oil, groundwater
Gasoline

W0069436Tj4



•(continued) •
TABLE 3-1

SUMMARY OF EXPLORATIONS

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

.'

EXPLORATION TyPE

. AREA OF CONCERN lAND IDENTiFICATION

Test Borlng/
Monitoring Well
TB(MW)-NASB-023

w Notes:
I

<.n

Evaluate groundwater quailty ­
potential preferential pathway for
contamination migration

Continuous sampiing ­
field screening using
PI/headspace

1 Groundwater
Sample
1 Soli Sample

VOC,SVOC,
Pest./PCB,
Inorganlcs,
Fuel Oil,
Gasoline

Drilled to 30 feet
bgs or to clay.
Well screen at
depth with
highest PI

bgs
MW
TB
TP
PI
CLP
VOCs
SVOCs
PCBs

feet below ground surface (estimated)
monitoring well
test boring
test pit
photoionizatlon
Contract laboratory Program 3/90 Statement of Work (Revisions OlM 01.8 [8/911 and IlM 02.1 [10/91])
Volatile Organic Compounds
Semivolatile Organic Compounds
Polychlorinated biphenyls
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by the Base environmental staff and IRP contractor prior to conducting invasive
activities.

3.2 EXPLORATION METHODS

Because no source of groundwater contamination has been identified to date, the
Navy is proposing to conduct additional field investigations. The exploration
program for this site is designed to provide additional infonnation regarding potential
source area(s) of groundwater contamination at Site 9 and better characterize the ash
landfill/dump area. The program will include the following tasks:

• installing test soil borings

• installing monitoring wells

• installing test pits

•
• performing conventional soil and groundwater sampling and laboratory

analysis and

• conducting a survey

The techniques and site-specific explorations are described in this subsection.

3.2.1 Soil Borings

A total of six soil borings will be installed in the area around Site 9. Four of these
borings will be used for monitoring wells and are discussed in more detail in the
fOllowing section. Of the remaining two test borings, one will be placed within two
feet of the existing sampling location T-23 and the other in the vicinity of MW-914
(see Figure 3-1 and Table 3-1). These soil borings are being located and samples
collected to better characterize the subsurface soils associated with the "fuel odor"
(i.e., at T-23) and "fuel soaked soil" (i.e., at MW-914) as noted by the rig geologist
and reported in the Technical Memorandum (ABB-ES, 1994). Split spoon samples
will be collected from all borings as described in Table 3-1, and the subsurface
geology will be logged by a geologist.

• W0069436.0BO
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The exploration method for the soil borings includes drilling with a 6-inch inside
diameter (ID) (mininlum) hollow-stem auger to a depth specified in Table 3-1. One
soil sample will be collected at each of the soil borings based on the highest
photoionization detector (PI) meter reading. If no PI meter readings above
background are observed, then a sample will be collected between 8 to 10 feet bgs
(in the boring near T-23) and at approximately 17 feet bgs in the boring near
MW-914. The samples will be analyzed as indicated in Section 4.0.

The soil samples will be obtained by driving a 1 3/8-inch ID (or larger) split-spoon
sampler with a 140 pound hammer dropped 30 inches. Blow counts will be recorded
for the sample. Sufficient sample (i.e., 4 feet of sample) is expected at these boring
locations based on previous sample recoveries from MW-914 and MW-916 (located
near T-23). A reference sample will be collected from each split spoon and used to
determine the sample for off site laboratory analysis. This determination will be
based on PI meter readings from the head space of the reference sample. Once the
reference sample has reached ambient temperature it will be vigorously shaken for
30 seconds and a PI meter reading taken immediately. If ambient temperatures are
60°F or lower, the sample shall be warmed to at least 60°F before the reading is
taken. The reading will be recorded.

3.2.2 Monitoring Well Installation

Four monitoring wells will be installed in completed boreholes, and samples collected
for chemical analysis to evaluate groundwater quality in the area of Site 9 (see
Figure 3-1 and Table 3-1). One well will be located in each of the following
locations:

• west of Building 212 (MW-NASB-023) (location dependent on
result of test-pit (see Subsection 3.2.3) in the area of the old
drain pipe to evaluate groundwater quality flowing through this
potentially preferential pathway,

• southwest of Building 216 (MW-NASB-022) to characterize
groundwater flow west of the ash landfill/dump area,

• adjacent to MW-915 (MW-NASB-021) to characterize deeper
groundwater quality in the area of the ash landfill/dump area,
and

• WOO69436.080

ABB Environmental Services, Inc.

3-7
7462-01



•

•

SECTION 3

• north of MW-916 (MW-NASB-020) to evaluate background
groundwater quality.

[Note: These wells complement the wells installed as part of the Naval Air Station's
investigation of the Naval Exchange (NEX) gas station located upgradient of Site 9
(see Figure 3-1).]

Groundwater monitoring wells will be installed in completed boreholes to. permit
collection of groundwater samples for laboratory analysis. The well screens will be
placed at depths with the highest PI meter readings and will be 10 feet long to
accommodate seasonal fluctuations in the water table in water table wells. These
well screens will be set approximately 2 feet above/8 feet below the average
anticipated water level at each location. Well screens installed completely below the
water table will be 5 feet long. Monitoring wells installed during Spring 1993
(MW-914, 915 and 916) used 10 foot screens placed between 7 and 17 feet bgs.

Figure 3-2 shows details of a typical monitoring well installation. The wells will be
constructed of 2-inch ill, flush-threaded, Schedule 40 polyvinyl chloride (PVC),
generally with lO-foot sections of machine-slotted PVC well screen (with O.OIO-inch
slots). The annulus around the screen will- be backfilled with silica sand to a
minimum of 2 to 3 feet above the top of the screen. A 3-foot bentonite pellet seal
or a bentonite slurry seal will be installed above the sandpack. Clean cuttings will
be placed above the sandpack.

Aboveground protective steel casing will be installed and cemented into the ground
over the well risers. Steel casings will be equipped with locking covers and
keyed-alike padlocks. A convex cement seal over a layer of bentonite pellets will be
placed at ground surface around each protective casing to secure the casing and
prevent surface runoff from entering the borehole. Aboveground portions of both
the well riser and protective casing will be vented. Wells will be clearly marked in
the field.

3.2.3 Test Pitting

A total of four test pits will be installed to evaluate potential source areas of
contamination, to examine subsurface soils, and collect soil samples for chemical
analysis in the area around Site 9. Three test pits will be excavated in the potential
"dump area." The "dump area" identified on an engineering drawing is larger than
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the ash landfill delineated in earlier investigations. The purpose of these test pits is
to determine the presence or absence of landfilled material. One test pit/trench will
be excavated near the "old drain pipe" identified north of Neptune Drive on an
engineering drawing. The drain pipe is thought to represent a preferential pathway
of contaminant migration. The test pit/trench is proposed to determine if the pipe
is still present and to assist in locating a monitoring well in this area. The
excavations will be placed as follows (see Figure 3-1 and Table 3-1):

• between Orion Street and Building 216 (test pit)
• between Buildings 216 and 217 (test pit)
• between Buildings 217 and 218 (test pit) and
• west of Building 212 (test pit/trench in the area of the old drain pipe)

The four test pits will be excavated to either the depth of landfilled material or
natural soil. However, no test pit will extend beyond 10 feet bgsor into groundwater
even if natural soil has not been encountered. Previous investigations indicate that
the top of the landfilled material is present between 6 and 8 feet bgs; and the old
pipe drain is expected to be located between 4 and 8 feet bgs. Groundwater in this
portion of Site 9 is approximately 9 feet bgs. Therefore, a maximum extent of test
pitting activities of 10 feet bgs is sufficient to determine the presence/absence of
landfilled material or the drain pipe.

Test pit locations will be cleared for utilities and other underground obstructions by
the NAS. If obstructions are encountered during the excavation, the test pit will be
abandoned, excavated soil will be replaced into the pit and the location moved.

Test pit soils and stratigraphy will be logged by a qualified ABB-ES geologist, soil
scientist, or geotechnical engineer. Soil samples will be collected directly from the
test pit face or with extendable hand tools. As many as four soil samples per test pit
will be collected for PI meter/headspace screening. The selected soil sample will be
submitted for laboratory analysis based on PI meter readings and/or visual evidence
of contamination to represent the most contaminated material encountered. Soils
will be analyzed as indicated in Section 4.0. A detailed field log of the test pit will
be completed before backfilling. After backfilling, the area will be returned to
original grade and resodded by the task subcontractor.
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The test pits will also be documented photographically. Photographs will not be
included in reports, but will supplement ABB-ES' logs. Air quality in the breathing
zone will be continually monitored with a PI meter during test-pitting activities.

The backhoe bucket will be steam-cleaned between test pits to prevent cross­
contamination. Steam-cleaning fluids that show no evidence of contamination, based
on PI meter readings of less than 5 parts per million (ppm) above background, will
be disposed of at the ground surface at respective exploration locations. Cleaning
fluids that have PI readings exceeding 5 ppm above background will be contained,
placed into DOT-approved, 55-gallon steel drums, and transported by the test pit
subcontractor to Building 45, where the Navy will make arrangements for proper
disposal.

In the event refuse or contaminated soils are excavated from a test pit, contaminated
materials will be returned to the lower portion of the pit upon completion and
covered with the original surface soil segregated during excavation.

Test pit sampling and documentation requirements are detailed in the QAPP (E.C.
Jordan Co., 1988a).

3.2.4 Soil and Groundwater Sampling

Sampling protocols for soil and groundwater are described in this subsection.
Additional procedural and documentation requirements are detailed in Appendix A
of the QAPP for the Long Term Monitoring Plan for Building 95, Sites 1 and 3 and
Eastern Plume and the original program QAPP (ABB-ES, 1994a and E.C. Jordan
Co., 1988a).

Soil Sampling. Soil samples will be collected from soil borings and each soil boring
and test pit to help characterize the presence or absence of contamination at Site 9.
Sampling locations are described in the following sections (see Figure 3-1).

Deep soil samples (greater than 2 feet) will be collected from backhoe-excavated test
pits. Sample material from test pits will be obtained directly from the face of the
excavation, if possible, and placed into containers for off-site analysis. Otherwise, soil
samples will be collected from the center of the backhoe bucket. A reference jar of
soil will be collected with each sample and field screened. All samples will be
described using the Unified Soil Classification System. One soil sample per test pit
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and one soil sample from the soil boring will be sent off-site for laboratory analysis.
The selected sample will be the one with the highest apparent potential for
contamination, based on PI meter readings, visual indications of contamination,
and/or proximity to cans or drums.

Groundwater Sampling. Groundwater samples will be collected from wells installed
in this investigation, from existing wells installed at Site 9 as part of the IRP (i.e.,
MW-900 series), and from wells associated with the NEX gas station (see
Figure 3-1). Because of the presence of vinyl chloride and other VOCs at Site 9, and
because of technological advances in low-flow purging and sampling techniques, a
different groundwater sampling procedure will be used during this field program from
previous remedial investigations, as follows.

Well purging and sampling will be done in general accordance with current USEPA
guidance (e.g. RCRA Ground-Water Monitoring: Draft Technical Guidance:
EPA/53D-R-93-001). Temperature, pH, turbidity, specific conductance, and dissolved
oxygen of. each sample will be measured in the field in accordance with
EPA-600/4-79-020 March, 1983 using the following methods: temperature
(method 170.1), pH (method 150.1), turbidity (method 180.1), specific conductance
(method 120.1), and dissolved oxygen (method 360.1). Selection of containers is
dependent on the types of analyses that are to be perfonned; appropriate containers,
preservation, and holding time requirements are specified in Section 4.0.

Monitoring of groundwater wells will proceed from the upgradient or background
wells to the downgradient or contaminated wells as best as can be determined. The
protocol described below assumes that portable sampling equipment is used. If
dedicated sampling equipment is in place, then the basic purging and sampling
procedures will still be followed; however, decontamination and QC (e.g. equipment
rinseates) requirements will change somewhat. The monitoring procedure is as
follows:

1. Check the well for proper identification and location.

2. Measure and record the height of protective casing above the concrete pad.
This reading is compared to that recorded during well installation as an
indication of possible well damage or settling that may have occurred.
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3. After unlocking the well and removing any well caps, measure and record the
ambient and well-mouth organic vapor levels using the photoionization
detector. If the ambient air quality at breathing level reaches 5 parts per
million, the sampler shall utilize the appropriate safety protocols as described
in the HASP.

4. Measure and record the distance between the top of the well and the top of
the protective casing.

5. Using the electronic water level meter, measure and record the static water
level in the well to the nearest 0.01 foot. The depth to well bottom is not
measured because of the potential to stir up sediment at the bottom of the
well.

Purging and sampling will be conducted as described in the sequence below:

•
1. Prepare the pump, by checking electrical connections, discharge tubing, and

motor coolant fluid (Grundfos Redi-Flo II). Locate the generator (if
applicable) downwind of the well; connect the power converter to the
generator. Lower the submersible pump (e.g. Grundfos Redi-Flo II or
equivalent) or bladder pump (e.g. GeoGuard bladder) into the well. For
water table wells, the pump should be lowered to about two feet below the
water table. For deeper wells, the pump should be lowered to the
approximate top of the screened interval. The use of a packer is
recommended in deeper wells with tall columns of standing water to reduce
the amount of stagnant water that may need to be purged and to reduce the
time to purge the well water to stability. If a packer is used, the
manufacturer's instructions for its use should be followed.

2. Connect the instrumentation header to the pump discharge and begin flushing
the well at 0.2 to 0.3 L/min, unless a different purge rate has been previously
established for that well. Containerize and dispose of purge water in
accordance with established procedures for treatment of investigation-derived
wastes. Monitor the field parameters (pH, temperature, specific conductivity,
turbidity, and dissolved oxygen) using either in-line sensors or a bottle filled
from the pump discharge and measure the volume of groundwater being
pumped. Record the field parameter values every three (3) to five (5)
minutes. Establish that the water level has not dropped significantly such that

• W0069436.080
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SECTION 3

the pump is dry (bubbles in discharge) or water is heard cascading down the
inside of the well. Using the water level meter, verify that the water level has
not dropped significantly. If the water level drops significantly, reduce the
purge rate until the purge rate and the well recovery rate are equal, as
indicated by a stable water level. Purging of the standing well water is
considered complete when three (3) consecutive readings of the field
parameters agree to within approximately 10%. Turbidity readings
consistently below 10 NTUs are considered to represent stabilization of
discharge water for this parameter.

3. Record the field parameter values at the end of the purge.

4. Reduce the pump flow rate to the lowest practical setting, usually about
0.1 L/min. Remove the in-line sensor, if applicable. If the water discharged
by the pump is silty, wait for the water to clear before sampling. Ensure that
bubbles are not observed in the discharge tubing.

•
5. Begin filling sample containers from the pump discharge, allowing the water

to fill the containers with as little agitation or aeration as possible. Collect
the samples in the order below, as applicable:

Volatile Organic Compounds
Fuel oil and gasoline
Semivolatile Organic Compounds (SVOCs, Pesticides, PCBs)
Inorganics

6. Remove the pump from the well and decontaminate the pump and tubing by
flushing with Liquinox solution and rinsing with isopropyl alcohol followed by
DI water.

7. Complete Groundwater Sample Data Record after each well is sampled.

8. Secure the well cap and lock.

3.2.5 Survey of Explorations

The location and elevation of new explorations will be surveyed to the nearest
0.5 foot horizontally and 0.01 foot vertically and referenced to NAS Brunswick

• W0069436.080
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SECTION 3

datum. In addition, wells MW-914, MW-915, and MW-916 will be surveyed. All
explorations will be tied into the existing control established for previous site
exploration locations. The location of these explorations will be plotted on site base
maps provided by the Navy.

• W0069436.080
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SECTION 4

4.0 LABORATORY ANALYTICAL PROGRAM

4.1 PROGRAM SUMMARY

Soil and groundwater samples will be sent off site for laboratory analysis to identify
and quantify chemical contaminants present in these media. Samples collected for
laboratory analyses will be analyzed as indicated in Tables 4-1 and 4-2. Tables 4-3
and 4-4 summarize the laboratory analytical program. Table 4-5 specifies the
container, preservation, and holding time requirements. VOC analyses will be
performed in accordance with the USEPA CLP October 1992 Statement of Work for
low concentration VOCs in water. The most recent revision of the March 1990
Statement of Work will be used for SVOCs in water and VOCS, and SVOCS, in soil
(Document Number OLM02.1) and for inorganics in water and soil (Document
Number ILM03.0). The Contract Required Quantitation Limits (CRQLs) (organics)
and Contract Required Detection Limits (inorganics) are listed in Table 4-6. CRDLs
for inorganics are provided for reference. The CLP protocols require that inorganics
be reported to the instrument detection limits (IDLs), which will be established once
a laboratory is selected. Data collection, validation, and reporting will be consistent
with the requirements of the Navy IRP (NEESA, 20.2-047B, 1988). Sample tracking
and chain-of-custody will be maintained as detailed in the QAPP (E.C. Jordan Co.,
1988a).

4.2 DATA QUALITY OBJECTIVES

DQOs are based on the premise that different data uses require different levels of
data quality. Data quality refers to the degree of uncertainty of analytical
measurements with respect to precision, accuracy, representativeness, completeness,
and comparability (PARCe). Specific objectives for each characteristic are
established to develop sampling protocols and to identify the applicable
documentation, sample handling procedures, and measurement system procedures.
These objectives are established based on site conditions, the objectives of the
program, and the knowledge of the available measurement systems.

Data obtained during the NAS Brunswick field program will be used to evaluate the
presence or absence of contaminants. The levels of data quality applicable to the
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TABLE 4-1

EXPLORATION ANO SAMPLE INFORMATION

SOil SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

•

EXPLORATION SAMPLE . . .... . .' .' .~_.:..-:.-:-<l--"';';"T-'---~~T~~~~T---""---"""';';"-T------1·····LAB~)R~TOR'~'
·ID . DEPTH' . SAMPLE 10 ." ..•• \,ices"

TB-917 I 8-102 I 09SB917010X1XX I CLP I CLP I CLP I MEDEP 4.1.2 I MEDEP 4.2.3 I Level D

TB-918 I 16-182 I 09SB918018X1XX I CLP I CLP I I CLP I MEDEP 4.1.2 I MEDEP 4.2.3 I Level D

TB-NASB-020 I TBD I 09SB020???X1XX I CLP I CLP I I CLP I MEDEP 4.1.2 I MEDEP 4.2.3 I Level D

TB-NASB-021 I TBD I 09SB021???X1XX I CLP I CLP I I CLP I MEDEP 4.1.2 I MEDEP 4.2.3 I Level D

TB-NASB-022 TBD 09SB022???X1XX CLP CLP CLP CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D....
~ TB-NASB-023 TBD 09SB023???X1 XX CLP CLP - CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

TP-912 TBD 09PS912???X1XX CLP CLP - CLP MEDEP 4.1.2 MEDEP 4.2.3 Level D

TP-913 I TBD I 09PS913???X1XX I CLP I CLP I I CLP I MEDEP 4.1.2 I MEDEP 4.2.3 I Level D

TP-914 I TBD I 09PS914???X1XX I CLP I CLP I I CLP I MEDEP 4.1.2 I MEDEP 4.2.3 I Level D

TP-915 . I TBD I 09PS915???X1XX I CLP I CLP I CLP I CLP I MEDEP 4.1.2 I MEDEP 4.2.3 I Level D

Notes:

TB
TBO
TP
TPH
10
PS
SB

feet below ground surface (estimated)
Unless indicated otherwise by PI readings
Target Compound List with tentatively identified compounds
Target Compound List
Target An81yte List
Level 0 data packages will be produced by the laboratory for CLP analyses

test boring .
to be determined
test pit
total petroleum hydrocarbons
identifier
test pit soil sample
test boring soli sample

W0069436T/15

ClP

vacs
svacs
PCBs
77?

Contract Laboratory Program 3/90 Statement of Work (Revisions OlM 01.8
[8/91] and ILM 02.1 [10/91))
Volatile Organic Compounds
Semivolatile Organic Compounds
Polychlorinated biphenyls
to be replaced by the depth at which the sample is taken
no analysis
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TABLE 4-2

EXPLORATION AND SAMPLE INFORMATION

GROUNDWATER SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN
NAS BRUNSWICK

•

t
v.>

;.;{Y'.. .·Yii ,'" I>·.',' .> . .' .,..;li'i! '. ",'"'20>Y' ?Xi,; !Yiii l..i.'i"ii,;' "ii;'? Ii;?} )f2~;;
i~JJ;S{;iii Iii §~~~t~f~( < I'·. .Ii·..... ·······'b/ >i, i~'D1'l'~Uii"'.L.i··i~'~ii li~LJi~,E!it:i()I'IA'.tfql'lj'(·ii

7; '·W~. I,.? I ..•i •i;;";.;"A,..<rf?;r~l~W"Wi;~pSS;.:,;, .;,,;,:di> D~;;161;iIX."": '., Ika;;yn»'''i., .<? ..........., , •••••••• li·iil.iASOLl, 'ii

MW-901 09MW901XXX08XX5 CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-902 09MW902XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-903 09MW903XXX08XX CLP -. - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-904 09MW904XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-905 09MW905XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-906 09MW906XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-907 09MW907XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-908 09MW908XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-909 09MW909XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-91 0 09MW910XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-914 09MW914XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-915 09MW915XXX08XX CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-916 09MW916XXX08XX5 CLP - - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-NASB-020 09MW020XXX08XX CLP CLP CLP CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

MW-NASB-021 09MW021XXX08XX CLP CLP - CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level D

W0069436T/16
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TABLE 4-2

EXPLORATION AND SAMPLE INFORMATION

GROUNDWATER SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

•

MW-NASB-022 09MW022)()()(08XX CLP CLP CLP EPA 601 MEDEP 4.1.1 MEDEP 4.2.1 Level 0

MW-NASB-023 I 09MW023)()()(08XX

t MW-NEX-OOl R 09MW001)()()(08XX..,.
MW-NEX-002 09MW002)()()(08XX

MW-NEX-003 I 09MW003)()()(08XX

MW-NEX-004R I 09MW004)()()(08XX

MW-NEX-OOS I 09MWOOS)()()(08XX

MW-NASB-006 I 09MW006)()()(08XX

MW-NASB-007 I 09MW007)()()(08XX

MW-NASB-008 I 09MW008)()()(08XX

W0069436T/17

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

CLP

EPA 601

EPA 601

EPA 601

EPA 601

EPA 601

EPA 601

EPA 601

EPA 601

EPA 601

MEDEP 4.1.1 I MEDEP 4.2.1

MEDEP 4.1.1 MEDEP 4.2.1

MEDEP 4.1.1 MEDEP 4.2.1

MEDEP 4.1.1 I MEDEP 4.2.1

MEDEP 4.1.1 I MEDEP 4.2.1

MEDEP 4.1.1 I MEDEP 4.2.1

MEDEP 4.1.1 I MEDEP 4.2.1

MEDEP 4.1.1 I MEDEP 4.2.1

MEDEP 4.1.1 I MEDEP 4.2.1

Level 0

Level 0

Level 0

Level 0

Level 0

Level 0

Level 0

Level 0

Level 0



•(continued) •
TABLE 4-2

EXPLORATION AND SAMPLE INFORMATION
GROUNDWATER SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN
NAS BRUNSWICK

•

....
I

'"

MW-NASB-009

MW-NASB-010

Notes:

09MW009XXX08XX

09MW010XXX08XX

CLP

CLP

CLP

CLP

CLP

CLP

EPA 601

EPA 601

MEDEP 4.1.1

MEDEP 4.1.1

MEDEP 4.2.1

MEDEP 4.2.1

Level D

Level D

MW
TBD
TPH
ID
CLP
VOC.
SVOCs
PCBs
???

Target Compound List with tentatively identified compounds; liquid samples will be analyzed using "Superfund Analytical Methods for Low-Concentration Water for Organic Analysis," 6/91
Statement of Work
Target Compound List
Target Analyte List
Level D data packages will be produced by the laboratory for CLP analyses
This is the 8th sampling event at Site 9.

monitoring well
to be determined
total petroleum hydrocarbons
identifier
Contract Laboratory Program 3/90 Statement of Work (Revisions OLM 01,8 [8/91] and ILM 02,' [10/9111
Volatile Organic Compounds
Semivolatile Organic Compounds
Polychlorinated biphenyls
to be replaced by the depth at whIch the sample is taken
no analysis
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TABLE 4-3

SUMMARY OF PROPOSED LABORATORY ANALYTICAL PROGRAM - SOIL SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

Subtotal

Field DUj:licates

Sampler Blanks

Trip Blanks'

Source Water Blanks"

MS/MSD Samples

Total

10

1

1

4

2

1/1

20

10

1

1

NA

2

1/1

16

2

1

NA

2

1/1

8

10

1

1

NA

2

1/1

16

10

NA

2

1/1

16

10

NA

2

1/1

16

Notes:

.~
TAL
SVOCs
Pest
PCBs
MS/MSD
NA
*
**

•

Volatile Organic Compounds
USEPA Target Compound Ust
USEPA Target Analyte Ust
Semivolatile Organic Compounds
Pesticides
Polychlorinated biphenyls
Matrix spike/matrix spike duplicate
Not applicable
Assumes 3 soil samples will be collected each day and sent off site in one cooler to the laboratory for analysis.
Assumes one laboratory water and one potable water for drilling.

4-6
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TABLE 4-4

SUMMARY OF PROPOSED LABORATORY ANALYTICAL PROGRAM - GROUNDWATER SAMPLES

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

.SAMPlING AND ANALYSIS PLAN

NAS BRUNSWICK

lABORATORY ANALYTicAL PRoCEDURES

.. TPH ··TPH .
FUEL Oil •. GASOLINE

. IN·WAlER IN WATER

Subtotal 27 14

Field Duplicates 3 2

Sampler Blanks 3 2

Trip Blanks* 7 NA

Source Water Blanks 2 2

MS/MSD Samples 2/2 1/1

Total 46 22

Notes:

1

1

1

NA

1/1

6

27

3

3

7

2

2/2

46

27

3

3

NA

2

2/2

39

27

3

3

NA

2

2/2

39

27

3

3

NA

2

2/2

39

-~TAL
SVOCs
Pest
PCBs
MS/MSD
NA
•

•

Volatile Organic Compounds
USEPA Target Compound Ust
USEPA Target Analyte Us!
Semivolatile Organic Compounds
Pesticides
Polychlorinated biphenyls
Matrix spike/matrix spike duplicate
Not applicable
Assumes 4 water samples will be collected each day and sent off site in one cooler to the laboratory for analysis.
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• TtE4-5
CONTAINER, PRESERVATION, AND HOLDING TIME REQUIREMENTS •

NEPTUNE DRIVE DISPOSAL SITE· SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

PARAMETER I METHOD

·1· ... CONTAINER I PRESERVATION I· .. HOLDING TIME(1)
REFERENCE .. ... REQUIREMENTS .. REQUIREMENrS.···· LIMITS

TCl Pesticides/PCBs I GC/ECD

TCl Pesticides/PCBs I GC/ECD

Groundwater I TCl VOCs

AAS/PES/CVAA I 3/90 SOW, revised I 4 oz, Glass, Teflon Cap
IlM 02.1 (9/91)

Soxhlet/GC I MEDEP Method 4.1.2 I 40 ml Vial (2/3 fUll),
Glass, Teflon Cap

GC I MEDEP Method 4.2.3 I 40 ml Vial, (1/3 fUll),
Glass, Teflon Cap

Purge & Trap GC/MS* I 3/90 SOW low 40 ml Vial (2), Glass
Detection Limit Teflon-lined Septa
(6/91 )*

GC/Purge & Trap I EPA method 601 I 40 ml Vial, Glass,
Teflon-lined Septa

GC/MS I 3/90 SOW, OlM 01.8 I 1-Jiter Amber Glass

14 days

14 days

14 days (preserved)

7 days to Extraction,
40 days after
Extraction

7 days to Extraction,
40 days after
Extraction

14 days

7 days to Extraction,
40 days after
Extraction

7 days to Extraction,
40 days after
Extraction

6 months (28 days
for mercury)

14 days

4°C

4°C

4°C

4°C

4°C

4°C

4°C

4°C

4°C

4°C, HCl

3/90 SOW, OlM 01.8 I l-Iiter Amber Glass

3/90 SOW, OlM 01.8 I 40z, Glass, Teflon Cap

3/90 SOW, OlM 01.8 14 oz, Glass, Teflon Cap

3/90 SOW, OlM 01.8 40z, Glass, Teflon Cap

Purge & Trap GC/MS

GC/MS

Vinyl Chloride

TAL Inorganics

Fuel Oil in Soil

TCl SVOCs

Gasoline in Soil

TCl VOCS

TCl SVOCS

Soli

..,.
I

00
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TABLE 4-5

CONTAINER, PRESERVATION, AND HOLOING TIME REQUIREMENTS

NEPTUNE DRIVE DISPOSAL SITE - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

•

TAL Elements

Fuel 011 In Water

Gasoline in Water

AAS/PES/CVAA

GC

GC

3/90 SOW, revised
ILM 02.1 (9/91)

MEDEP 4.1.1

MEDEP 4.2.1

Hlter Plastic

1-liter Amber Glass

40 ml Glass Vial, Teflon
Cap

PRESERVATION

REQUIREMENTS

4°C, HNO,
pH<2

4°C

4°C

6 months (28 days
for mercury)

7 days to extract/
40 days to analyze

14 days

..,.
I

'"

Notes:

Temperature (field)

pH (field)

Specific Conductivity
(field)

Turbidity (field)

Dissolved Oxygen
(field)

Thermometric

Potentiometric

Electronometric

Nephelometric

Membrane electrode

USEPA Method 170.1 N/A

USEPA Method 150.1 N/A

USEPA Method 120.1 N/A

USEPA Method 180.1 IN/A

USEPA method 360.1 N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

GCjMS
saw
GCjECD
AAS
PES
TCL
TAL
vac
svac
PCB
*
(1 )
TCLP
CVAA

Gas Chromatography/Mass Spectrometry
USEPA Contract Laboratory Program, Statement of Work
Gas Chromatography/Electron Capture Detection
Atomic Absorption Spectroscopy
Plasma Emission Spectroscopy
Target Compound List
Target Analyte List
Volatile Organic Compound
Semivolatile Organic Compound
Polychlorinated Biphenyl
6/91 Statement of Work, "Superfund Analytical Methods for Low-Concentration Water for Organics Analysis"; USEPA Contract Laboratory Program; USEPA, 1991.
Holding times from date of collection.
Toxicity Characteristic Leachate Procedure
Cold Vapor Atomic AbsorptIon

W0069436Tj22
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TABLE 4-6

SUMMARY OF OFF-5ITE ANALYTICAL METHODS

NEPTUNE DRIVE DISPOSAL AREA • SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN

NAS BRUNSWICK

CRQL

1

1

1

1

2

5

1

1

1

1

1

1

1

1

5

1

1

1

1

1

1

1

1

1

1

1

1

5

5

1

1

1

1

1

1

1

.•. ... LOw CONCENTRATION WATER .

CRQL

10

10

10

10

10

10

10

10

10

NA
NA
10

10

10

10

NA
10

10

10

10

10

10

10

10

10

10

10
10

10

10

10

NA
10
10

10

10

VOLATILES

Chlororr.ethane

Bromomethane

Vinyl Cftoride

Chloroethane

Methylene Chloride

Acetone

Carbon Disulfide

1,1-Dicftoroethene

1,1-Dichloroethane

cis-1,2-mchloroethene

trans-1,2-Dichloroethene

1,2-Dichloroethene (total)

Chloroform

•

1,2-Dichloroethane

2-Butano:le

Bromoch!oromethane

1,1,1-Trichloroethane

Carbon Tetrachloride

Bromodlchloromethane

1,2-Dichloropropane

cis-1 ,3-Dichloropropene

Trichloroethene

Dibromochloromethane

1,1,2-Trichloroethane

Benzene

trans-1,J.:Dichloropropene

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

Tetrachloroethene

1,1,2,2-Tetrachloroethane

1,2-Dibromomethane

Toluene

.Chlorobenzene

Ethylbenzene

Styrene

WOO69436T/5 4-10
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•
TABLE 4-6

SUMMARY OF OFF-SITE ANALYTICAL METlfODS

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN
NAS BRUNSWICK

.. : i.. ~"'~//i
VOLATILES (continued)

Total Xylenes

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,2-Dibromo-3-chloropropane

•• •••• •• ••• ••• ••••

SEMIVOLATILES

Phenol

bis(2-Chloroethyl)ether

2-Chlorophenol

1,3-Dichlorobenzene

.1,4-Dichlorobenzene
1,2-Dichlorobenzene

2-Methylphenol

bis(2-Chloroisopropyl)ether

4-Methylphenol

N-Nitroso-di-n-propylamine

Hexachloroethane

Nttrobenzene

Isophorone

2-Nttrophanol

2,4-Dimethylphenol

bis(2-Chloroethoxy)methane

2,4-Dichlorophenol

1,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-Methylphenol

2-Methylnaphthalene

•

HexachlorocYcJopentadiene

,4,6-Trichlorophenol

2,4,5-Trichlorophenol

I· .• '.. • />

···r····.·••iPQ. ·········..i·..
i

CRQL CRQL

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

330 10

830 25

4-11
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•
(continued)

TABLE 4-6
SUMMARY OF OFF-SITE ANALYTICAL METHODS

NEPTllNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN
NAS BRUNSWICK

SEMIVOLATILES (continued) CRQL CRQL

2-Chloronaphthalene 330 10

2-Nitroaniline 830 25

Dimethylphthalate 330 10

Acenaplrthylene 330 10

2,6-Dinitrotoluene 330 10

3-Nitroaniline 830 25

Acenaplrthene 330 10

2,4-Dinitrophenol 830 25

4-Nitrophenol 830 25

Dibenzofuran 330 10

2,4-Dinitrotoluene 330 10

Diethylphthalate 330 10

.-ChloroPheriyl-phenyiether 330 10

Fluorene 330 10

4-Nitroaniline 830 25

4,6-Dinitro-2-methylphenol 830 25

N-Nitrosodiphenylamine 330 10

4-Bromophenyl-phenylether 330 10

Hexachlorobenzene 330 10

Pentachlorophenol 830 25

Phenanthrene 330 10

Anthracene 330 10

Carbazole 330 10

Di-n-butylphthalate 330 10

Fluoranthene 330 10

Pyrene 330 10

Butylbenzylphthalate 330 10

3,3'-dichlcrobenzidine 330 10

Benzo(a)Anthracene 330 10

Chrysene 330 10

bis(2-Ethylhexyl)phthalate 330 10

Di-n-octy!phthalate 330 10

.enzo(b)FIUoranthene 330 10

Benzo(k)Auoranthene 330 10

Benzo(a)Pyrene 330 10

w0069436T/7 4-12
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TABLE 4-6
SUMMARY OF OFF-SITE ANALYTICAL METHODS

NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SOURCE INVESTIGATION
SAMPUNG AND ANALYSIS PLAN

NAS BRUNSWICK

. • •..•..~ 1.1.... •.... ... "':RD~

SEMIVOLATILES (continued)

Indeno(1,2,3-c,d)Pyrene

Oibenz(a,h)Anthracene

Senzo(g,h,i)perylene

PESTICIDE/PCBs

alpha-SHC

beta-SHC

delta-SHC

gamma-SHC (Undane)

Heptachlor

Aldrin

_eptachlor Epoxide

~ndosUIlan I

Dieldrin

4,4'-00E

Endrin

Endosulfan II

4,4'-000

Endrin Aldehyde

Endosulfan Sulfate

4,4'-00T

Methoxychlor

Endrln Ketone

alpha-Chlordane

gamma-Chlordane

Toxaphene

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

•

Aroclor-1248

roclor-1254

Aroclor-1260

W0069436T/8
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•
TABLE 4-6

SUMMARY OF OFF-SITE ANALYTICAL METHODS

NEPTllNE DRIVE DISPOSAL AREA - SITE 9
SOURCE INVESTIGATION

SAMPLING AND ANALYSIS PLAN
NAS BRUNSWICK

, ' ,

T· '
, ,." " '" , , , ' " . '.' ,. ' ''', '" ,.;~ .. " '" . ' ,,~

.a9neSiUm

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Cyanide

INORGANICS CRDL

Aluminum 40

Antimony 12

Arsenic 2

Barium 40

Beryllium 1

Cadmium 1

Calcium 1000

Chromium 2

Cobalt 10

Copper 5

Iron 20

Lead 0,6

1000

3

0.1

8

1000

1

2

1000

2

10

4

1

CRDL

200

60

10

200

5

5

5000

10

50

25

100

3

5000
15

0.2

40

5000

5

10

5000

10

50

20

10

LOW DETECTION LIMIT

Vinyl Chloride (EPA 601) NA

CRQL

0.17

•
4-14
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(continued)

•
TABLE 4-6

SUMMARY OF OFF-SITE ANALYTICAL METHODS

NEPTUNE DRIVE DISPOSAL AREA - SITE 9
SOURCEINYESTIGATION

SAMPUNG AND ANALYSIS PLAN
NAS BRUNSWICK

••••••

.'. '. ..' I .. ' • .: . . I",IT '.'

.: i;;;'.
~

. . ' ..
'''"''

METPH

Fuel Oil in Soil (MEDEP 4.1.2) ? NA
Gasoline in Soil (MEDEP 4.2.3) ? NA
Fuel Oil in Water (MEDEP 4.1.1) NA ?

Gasoline in Water (MEDEP 4.2.1) NA ?

Notes:

•
CRDL
CRQL
MDL
NA
mg/kg
pg/kg
pg/L
?

•

•

Analyzed under semivalatile analysis in SOW 3/90
Contract Required Detection Umit
Contract Required Quantitation Umit
Method Detection Umit
not applicable
milligrams/kilogram
microgramsfkilogram
microgramsfliter
detection limit to be established by laboratory

4-15
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SECTION 4

NAS Brunswick investigation are described in the following paragraphs and are
consistent with requirements for the Navy IRP (NEESA, 20.2-047B, 1988).

Level A. Generated data provide information on the presence or absence of
contamination and are generally qualitative rather than quantitative. Level A data
(including PI meter readings, pH, temperature, and specific conductance
measurements) will be collected to aid in the identification of sampling locations,
health and safety monitoring, and characterization of samples.

Level C. These data are generated by an off-site analytical laboratory using non-CLP
USEPA or MEDEP methods. This level is suitable for site characterization where
the documentation of USEPA CLP procedures (Level D) is not required.

Level D. These data represent confirmational laboratory information generated
using USEPA CLP methods and supported by rigorous quality control,
documentation, and validation procedures. These data are typically used for site
characterization, risk assessment, engineering alternative selection and design, and
enforcement/litigation actiVities. Level D data closely correspond with USEPA
Level IV data with additional quality assurance requirements.

Data from this field program will be used for several purposes, depending on the
specific task and medium of concern. The following DQOs have been identified:

• Temperature, pH, specific conductance, and PI meter measurements
will be conducted in the field, providing Level A data quality.

• Soil and groundwater samples collected during the field program will
be analyzed for TCL VOCs, SVOCs, and TAL inorganics using
USEPA CLP protocols to provide Level D data quality.

• Low level vinyl chloride will be analyzed using low level USEPA
Method 601 laboratory protocols sufficient to support Level C data
quality.

• Fuel oil and gasoline in soil and water will be analyzed using
laboratory protocols sufficient to support Level C data quality.

• WOO69436.080

ASS Environmental Services, Inc.
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•
4.3 DATA VALIDATION

Validation of Level D laboratory analytical data is a systematic process designed to
provide assurance that the data are adequate for their intended use. The process
includes the following activities:

• auditing measurement system calibration and calibration verification

• auditing quality control activities

• reviewing data for technical credibility with respect to the sample site
setting

• auditing field sample data records and chain of custody

• checking intermediate calculations

•
• certifying the process

At a minimum, the Level D CLP analytical data will be validated by ABB-ES in
accordance with the USEPA Laboratory Data Validation, Functional Guidelines for
Evaluating Organics Analyses (USEPA, 1988b) and Laboratory Data Validation,
Functional Guidelines for Evaluating Inorganics Analyses (USEPA, 1988c), as well as
the appropriate USEPA Region I revisions (i.e., November 1988 and February 1989
for organics and inorganics, respectively, along with recent revisions [USEPA, 1991J).
The data evaluation criteria will include method blank correction, evaluation of
holding times, instrument performance (i.e., calibration), and surrogate recoveries.
Validation of Level A data will not be performed.

4.4 DATA QUALITY EVALUATION

The purpose of data quality evaluation is to assure that data generated during the
field program are consistent with the project objectives. The data validation results
will be used to evaluate data utility and will include assessment of the PARCC
parameters. Data quality assessment will be conducted as detailed in the QAPP
(E.C. Jordan Co., 1988a).

• WOO69436.080
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

•
ABB-ES ABB Environmental Services, Inc.

bgs below ground surface

CERCLA Comprehensive Environmental Response, Compensation, and Liability
Act

CLP Contract Laboratory Program
CRDL Contract Required Detection Limit
CRQL Contract Required. Quantitation Limit

DOT U.S. Department of Transportation
DQO Data Quality Objective

FS Feasibility Study

HASP Health and Safety Plan

ID Inner Diameter
IRP Installation Restoration Program

• MEDEP Maine Department of Environmental Protection
MW Monitoring Well

NAS Naval Air Station
NEX Naval Exchange

PARCC precision, accuracy, representativeness, completeness, and comparability
PI photoionization
ppm parts per million
PVC polyvinyl chloride

QAPP Quality Assurance Program Plan

RI remedial investigation

SAP Sampling and Analysis Plan
SARA Superfund Amendment and Reauthorization Act
SVOC semivolatile organic compound

ABB Environmental Services, Inc.
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•

TAL
TCL

USEPA

VOC

WOO69436.080

GLOSSARY OF ACRONYMS AND ABBREVIATIONS

Target Analyte List
Target Compound List

U.S. Environmental Protection Agency

volatile organic compound

ASS Environmental Services, Inc.
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SECTION A.l

A.l GENERAL

A.l.l SCOPE AND PURPOSE

ABB Environmental Services, Inc. (ABB-ES) has prepared this Project-Specific
Health and Safety Plan (HASP) to support additional field investigations at Site 9
to be conducted at Naval Air Station (NAS) Brunswick, in Brunswick, Maine.

This HASP has been prepared in conformance with the ABB-ES Health and Safety
Program and is intended to meet the requirements of 29 Code of Federal
Regulations (CFR) 1910.120. As such, this HASP addresses those activities associated
with field operations for this Project.

A.l.2 PROJECT PERSONNEL

A.1.2.1 Project Manager

The Project Manager (PM) is the individual with overall project management
responsibilities. The PM for this project is Mr. Jeffrey Brandow. The PM's
responsibilities, as they relate to health and safety, include provision for the
development of this project-specific HASP, the allocationof necessary resources to
meet requirements of this HASP, the coordination of staff assignments to ensure that
personnel assigned to the project meet medical and training requirements; and the
means and materials necessary to resolve any health and safety issues that are
identified or that develop on the project.

A.l.2.2 Field Operation Leader

The Field Operations Leader is the PM's designee who is on-site and vested with the
authority by the PM to carry out day-to-day site operations. The Field Operations
Leader for this project is Mr. Thomas Longley.

A.l.2.3 Health and Safety Manager

The Health and Safety Manager (HSM) has final authority to resolve health and
safety issues that are not resolved at the site or through the Health and Safety

• WOO69436APPA
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Supervisor (HSS), and has overall responsibility for ensuring that the policies and
procedures of this HASP are implemented by the Health and Safety Officer (HSO).

A.1.2.4 Health and Safety Supervisor

The HSS will be responsible for (1) approval of the individual chosen to serve as the
site HSO for this field operation; (2) review and approval of the project-specific
HASP developed by the HSO, as well as any significant changes made over time to
the project HASP; (3) oversight of the daily efforts of the HSO; (4) resolution of the
site disputes involving health and safety issues; and (5) implementation of the HASP
by the HSO. The HSS will notify the HSM of any stop work orders issued by the
HSO.

A.1.2.5 Health and Safety Officer

Mr. Nelson Breton has been designated by the PM as HSO for the Site 9 projects
with concurrence of the HSM. The HSO will have at least an indirect line of
reporting to the HSM for the duration of his assignment to the project. The HSO
is responsible for developing and implementing this HASP in accordance with the
ABB-ES Health and Safety Program. The HSO will also conduct safety briefings and
project-specific training for on-site personnel. The HSO, in consultation with the
HSM is responsible for updating and modifying this HASP as the site or
environmental conditions change.

A.1.2.6 Training

All personnel entering potentially contaminated areas of this site must meet the
requirements of 29 CFR 1910.120. Personnel without the required training will not
be permitted in any area with potential for exposure to toxic substances or harmful
physical agents (i.e., downrange).

A.1.2.7 Medical Surveillance

All personnel entering potentially contaminated areas of this site will be medically
qualified for site assignment through a medical surveillance program outline in the
ABB-ES Health and Safety Program. These procedures meet the requirements of
29 CFR 1910.120. Personnel who have not received medical clearance will not be

• W0069436APPA
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permitted in any area with potential for exposure to toxic substances or harmful
physical agents (i.e., downrange).

• WOO69436APPA
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A.2 SITE CHARACTERIZATION AND ANALYSIS

A.2.1 SITE NAME, LOCATION, AND SIZE

NAS Brunswick is located in the City of Brunswick, Cumberland County, Maine,
about 25 miles northeast of Portland. The facility is located south of the
Androscoggin River between Brunswick and Bath, Maine. NAS Brunswick an active
base, owned and operated by the federal government through the Department of the
Navy. The base property covers 3,091 acres. Property uses surrounding NAS
Brunswick are primarily suburban and rural residential, with some commercial and
light industrial uses along Routes 1, 24, and 123. An elementary school, a college,
and a hospital are located within 1 mile of the western base boundary.

A.2.2 SITE HISTORY

Site 9 is located in the central portion of the base. Based on historical information,
including aerial photographs and grading plans, Site 9 was originally defined as three
areas of potential contamination: (1) the former location of an incinerator in the
northeastern comer of the current site of Building 220, and a disposal area in the
current location of Buildings 218 and 219 (Marine barracks north of Neptune Drive);
(2) a reported dumping area behind Building 201 (the enlisted men's club south of
Neptune Drive); and (3) the two streams bordering the recreational area behind
Building 201.

Former Incinerator and Ash Landfill

Conflicting information exists regarding the dates of operation of the incinerator and
inactive ash landfill, reportedly active during the 1940s and early 1950s. The
incinerator was apparently operated during a period commencing on or after April
1943, when the air station was commissioned, until the fall of 1946, when the air
station was demobilized. Although the station was leased to various occupants from
1947 through 1951, it is unknown if the incinerator was used during this period. The .
air station was recommissioned in 1951, but again, it is unknown if the incinerator
resumed operation. The latest that it could have been used was 1953, when the
barracks that now occupy the site of the former incinerator were built. The Initial
Assessment Study (lAS) prepared in 1983 states that during the period of incinerator

• WOO69436APPA
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operation, solid wastes were burned and the ash was placed in the dump. Wastes
disposed of at the site reportedly included solvents, which were burned on the
ground, paint sludge, and possibly wastes from the Metal Shop.

Current land use at the former incinerator and inactive ash landfill is military
residential. The grading plans for the barracks (Buildings 212 through 220)
constructed at this location show an oblong "dump area," approximately 125 by
75 feet, located around existing Building 219. The grading plans also show an old
drain (42-inch diameter) adjacent to the dump area. The drain ran from north of
Orion Street, past the dump area, under Neptune Drive to the stream running
between Buildings 201 and 293. The drain was reportedly removed and filled in
during construction of the barracks.

Building 201

The area behind Building 201 reportedly was used as a dumping area, and more
recently as a picnic area. A barbecue pit is located southeast of Building 201.

Unnamed Streams

Two unnamed streams border the area around Building 201: one to the north
(northern unnamed stream) and one to the south (southern unnamed stream). These
streams receive runoff from the central portion of the base including the runways,
parking lots, and paved roads. Leachate seeps and staining have been observed in
these streams.

Groundwater associated with the site is not used for potable or any other purposes.
The base is connected to a public water supply administered by the Brunswick­
Topsham Water District.

A.2.3 PREVIOUS INVESTIGATIONS

In August 1990, the Navy completed the Draft Final Remedial Investigation (RI)
report for nine sites at NAS Brunswick, including Site 9. The RI report described
field sampling investigations, geology, and hydrogeology, and presented a
contamination summary and risk assessment for Site 9 and other sites. In April 1991,
the Navy submitted the Draft Final Supplemental RI report for regulatory review.

• WOO69436APPA
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The Supplemental RI included results of additional investigations at Site 9, which
focused on identifying a source area of groundwater contamination and included test
pitting, and soil and groundwater sampling. Data from extensive sampling did not
uncover evidence of a solvent burning area or disposal area near Building 201.

In 1991, plans were discovered identifying the presence of a septic system east of
Building 201. This septic system was installed in 1952 when Building 201 was built,
and was used until 1972 when Building 201 was connected to the basewide sewer
system. The septic system, located upgradient of the most highly contaminated
monitoring wells, was then speculated to be the primary source of groundwater
contamination at Site 9, prompting further investigation of this area. In January
through March of 1993, the Navy conducted additional investigations to evaluate the
Building 201 septic system as a potential source of contamination and to address data
gaps identified by the USEPA and the MEDEP in the northern portion of Site 9.

The results of all investigations conducted at Site 9 were sununarized in a Teclmical
Memorandum submitted by the Navy in May 1994 (ABB Environmental Services,
Inc., 1994). A sununary of the contaminants detected in subsurface soils is provided
in Table A-I. The maximum concentration of contaminants detected in groundwater
at Site 9 is summarized in Table A-2.

A.2.4 SCOPE OF WORK

During the field investigation, a number of invasive field activities (i.e., soil
investigations and groundwater sampling) will be carried out by ABB-ES. Following
is a listing of these activities with a brief description of how health safety hazards
might be encountered.

•

Survey

Sampling

W0069436APPA

Minimum health risk on site. Exposure to hazardous materials
unlikely.

Exposure to hazardous substances is possible while sampling
soil, and groundwater, in and near the potential source area(s).
Soil contaminants detected in the area north of Neptune Drive
include selected VOCs, PARs, and pesticides (Table A-I)
PARs. Groundwater contaminants include vinyl chloride
detected at a maximum concentration of 31 p.g/L,
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TABLE A·1

SUMMARY OF SOIL ORGANIC ANALYSES (1993)

SITE 9 SITE-SPECIFIC HEALTlf AND SAFETY PLAN
NAS BRUNSWICK

VOCS lua/kal

Acetone 10 ND 120 85J

Carbon Disulfide 10 1J 3J 2J

1,2-DCE 10 ND 1J ND

l,l-OCA 10 NO ND NO

2-Butanone 10 ND 26 17

Chlorobenzene 10 ND NO NO

Toluene 10 1J 3J ND

Total Xylenes 10 ND 2J ND

SVOCS lug/kgl

PAHs (fotal) 6054J 3768J . 33360J

•
Pest/PCB lua/kal

Undane 1.7 ND ND ND

Aldrin 1.7 ND ND ND

Heptachlor Epoxide 1.7 19J ND ND

Endosulfan 1 1.7 ND ND ND

Dieldrin 3.3 57J ND ND

4,4'-DDE 3.3 8.6J 3.9J 11J

Endrin 3.3 ND ND ND

Endosulfan II 3.3 NO ND ND

4,4'-DDD 3.3 ND 9.4J 91J

4,4'-DDT 3.3 87J 2.3J 5.6J

Methoxychlor 17 ND ND ND

Endrin Ketone 3.3 ND ND ND

Alpha Chlordane 1.7 32 ND ND

Aroclor 1260 33 ND ND ND

TCLP NA NA NA

Notes~

•
Dates
CRQL
J
ND
svac
TCLP
pg/kg
vac

WOO69436T/l

Date of Collection
Contract Required Quantitation Umit
Estimated Value
not detected
Semivolatile Organic Compound
Toxicity Characteristic Leachate Procedure
micrograms per kilogram
Volatile Organic Compound
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GROUNDWATER CONTAMINANT SUMMARY

SITE 9 SITE-SPECIFIC HEALTH AND SAFETY PLAN

NAS BRUNSWICK

. . ......
. ....

..... '
.

:oI=~'~' ... ! ..
. .

.. .-
.:.

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

. .

.... -_...
.

. ..

Vinyl Chloride 31 MW-906 11/90

1,1-Dichloroethane 12 MW-904 9 & 12/88

l,2-Dichloroethylene 79 MW-906 11/90

2-Butanone 110 MW-903 10/89

Mercury 0.23 MW-904 12/88

Notes:

•

•

,

pg/L

Well designations refer to sample location.
Dates shown refer to sample collection date

microgram per liter

A.2-S
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• W0069436APPA

SECTION A.2

DCE detected at a maximum concentration of 79 p,g/L, DCA
detected at a maximum concentration of 12 p,g/L, 2-butanone
at a maximum concentration of 110 p,g/L, and mercury at a
maximum concentration of 0.23 p,g/L. These four compounds
are the contaminants of concern at Site 9. Use of appropriate
safety measures including modified Level D personal protective
equipment will be required.

Safety risks during soil sampling are those associated with the
operation of heavy equipment (i.e., backhoe) and walking
around an open excavation.

ABB Environmental Services, Inc.

7462-01
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A.3 TASK ANALYSIS

Sampling conducted at Site 9 indicates the presence of volatile organic and
semivolatile organic compounds and inorganic analytes present in soil and
groundwater. Compounds detected include known and suspected human carcinogens
(e.g., vinyl chloride).

A.3.1 HAzARDous SUBSTANCES

Site 9 will require Level D protection for site entry. Upgrades will depend on the
immediate site conditions and will be based on field measurements with monitoring
equipment. Upgrades greater than Level C are not expected based on previous site
investigations. All ABB-ES personnel will wear their radiation badges on site.

A.3.2 SITE RIsKS

A.3.2.1 Health Hazards

Health hazards exist from respiratory and/or dermal exposure to volatile and
semivolatile organic compounds and inorganic analytes. These compounds include
known and suspected human carcinogens. Field investigations will require exposure
to various weather conditions. Personnel must take precautions against temperature
extremes.

A.3.2.2 Safety Hazards

Safety hazards that generally exist on a field investigation program includes heavy
equipment (.e.g., backhoes), overhead work (e.g., drilling rigs), power tools, and
excavations. Care must be taken by ABB-ES personnel to be aware of their
surroundings and footing and use caution when on site. The impact of weather will
change site conditions.

A.3.2.3 Conclusions/Risk Assessment

The amount of health risks presented to field workers who will be on site during the
field operations vary according to the activity to be performed. Specific health and

• WOO69436APPA

ABB Environmental Services, Inc.
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•
safety procedures for monitoring, levels of protection, and upgrades and downgrades
of levels of protection are described in the following subsections.

Surveying and Clearance Activities

Surveying and clearance activities are non-intrusive. However, PI meter readings of
ambient air during surveying will be required. No elevated ambient readings are
anticipated.

Soil and Groundwater Sampling

Level D protection is required for this activity. If PI meter readings steadily exceed
5 ppm in the work zone, workers will back of and the situation will be reevaluated.
Work may possibly proceed with the use of engineered controls or at Level C
respiratory protection. Radiation monitor readings greater than background would
be reported immediately by the HSO to the ABB-ES DHS to assess whether work
conditions should be halted. No elevated PI meter readings or radiation monitor
readings are anticipated.

• Level D protection will worn at a minimum when on site.

• WOO69436APPA
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A.4 SITE CONTROL

A.4.1 ZONATION

The site itself will normally be divided into three zones: the majority of the work
area will be considered the Exclusion Zone, with limited areas serving as the Support
Zone, and an area for decontamination called the Contamination Reduction Zone
(CRZ).

A.4.1.1 Exclusion Zone

The Exclusion Zone isolates the area of contantinant generation and restricts (to the
extent possible) the spread of contantination from active areas of the site to support
areas and off-site locations. The Exclusion Zone is demarcated by the Hot Line (i.e.,
a tape line or physical barrier). Personnel entering the Exclusion Zone must
(1) enter through the CRZ; (2) wear the prescribed level of protection; and (3) be
otherwise authorized to enter the Exclusion Zone. Any personnel, equipment, or
materials exiting the Exclusion Zone will be considered contantinated. Personnel will
be subject to decontamination; equipment and materials will either be subject to
decontamination or containerized in uncontaminated devices.

Within the Exclusion Zone, specific locations or restricted areas (clearly marked or
identified) will be established as necessary for particular locations or around specific
site operations. In the case of well drilling or excavation operations, a restricted area
will be established that includes a minimum 30-foot radius from the drill rig or
excavation operation. Other restricted areas may include drum areas, active site
areas, sources of combustible gases or air contantinants, or other dangerous areas as
they are identified. Specific access for emergency services to areas of specific site
operations will be established.

A.4.1.2 Contamination Reduction Zone

Moving out from the Exclusion Zone, starting at the Hot Line and continuing to the
Contamination Control Line, is the CRZ. The CRZ is a transition zone between
contaminated and uncontaminated areas of the site. When "hot" or contantinated
personnel, equipment, or materials cross the Hot Line, they are assumed to be as

• WOO69436APPA
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"hot" or contaminated as they are going to be from site operations. Being subjected
to the decontamination process, they become less contaminated; when they reach the
Contamination Control Line, they are clean and can exit this zone without spreading
contamination.

Within the CRZ is the Contamination Reduction Corridor (CRe), where materials
necessary for full personnel and portable equipment decontamination are kept. A
separate facility will be established for heavy equipment decontamination. In
addition, certain safety equipment (e.g., emergency eye wash, fire extinguisher,
stretcher, and first aid kit) are staged in this zone.

A.4.1.3 Support Zone

The Support Zone is the outermost zone of the site, separated from the CRZ by the
Contamination Control Line; it is considered a clean area. Movement of personnel
and materials from this zone into the CRZ is generally unrestricted, except as
required through access points controlled for administrative purposes. However, only
uncontaminated/decontaminated personnel or materials may enter this zone from the
CRZ.

The Support Zone contains the necessary support facilities (including personal
hygiene facilities) for site operations. It also serves as the communications center
and source of emergency assistance for operations in the Exclusion Zone and CRZ.
A log of all persons entering the site will be maintained by the HSO, the field
operations leader, or the site designee.

AA.2 MEDICAL AsSISTANCE

The primary source of medical assistance for the NAS Brunswick site is:

Parkview Memorial Hospital
Maine Street
Brunswick, ME
(207) 729-9941

• WOO69436APPA
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The alternate source of medical assistance is:

Regional Memorial Hospital
Baribeau Drive
Brunswick, ME
(207) 729-0181

ABB Environmental Services, Inc.

WOO69436APPA
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•
A.5 ENGINEERING CONTROLS, WORK PRACTICES, AND PERSONAL

PROTECTIVE EQUIPMENT

A.5.1 ENGINEERING CONTROLS

No engineering controls are necessary for conducting work at NAS Brunswick unless
otherwise indicated by air monitoring equipment (see A.3.2.3).

A.5.2 WORK PRACTICES

Workers are expected to adhere to established safe work practices for their
respective specialties (e.g., Test Pit Investigations and sampling). The need to
exercise caution in the performance of specific work tasks is made more acute due
to (1) weather conditions; (2) restricted mobility and reduced peripheral vision
caused by protective gear; and (3) the increased difficulty in communicating caused
by respirators. Work at the site will be conducted according to established protocols
and guidelines for the safety and health of all involved. Among the most important

• of these principles for working at a hazardous waste site are the following:

• In any unknown situation, always assume the worst conditions and plan
responses accordingly.

• Use the buddy system. Under no conditions will any person be
permitted to enter an Exclusion Zone alone. Establish and maintain
communication. In addition to radio communications, it is advisable
to develop a set of hand signals, because conditions may greatly impair
verbal communications.

• Because no personal protective equipment is lOO-percent effective, all
personnel must minimize contact with excavated or contaminated
materials. Plan work areas, decontamination areas, and procedures
accordingly. Do not place equipment on drums or the ground. Do not
sit on drums or other materials. Do not sit or kneel on the ground in
the Exclusion Zone or CRZ. Avoid standing in or walking through
puddles or stained soil.

• WOO69436APPA
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• Smoking, eating, or drinking in the work area and before
decontamination will not be allowed. Oral ingestion of contaminants
is the second most likely means of introducing toxic substances into the
body (inhalation is the first).

• Avoid heat and other work stresses related to wearing protective gear.
Work breaks should be planned to prevent stress-related accidents or
fatigue.

• To the extent feasible, handling of contaminated materials should be
done remotely, particularly when drummed or other containerized
hazardous waste materials are found on-site. Every effort should be
made to identify the contents of containers found on-site before they
are subject to material-handling applications.

•
• Personnel must be observant of not only one's own immediate

surroundings, but also those of others. Everyone will be working under
constraints; therefore, a team effort is needed to notice arid warn of
impending dangerous situations. Extra precautions are necessary when
working near heavy equipment and while utilizing personal protective
gear because vision, hearing, and communication can be restricted.

• Contact lenses are not allowed to be worn on-site; if corrosive or
lachrymose substances enter the eyes, proper flushing is impeded.

• All facial hair that interferes with the face piece fit, must be removed
prior to donning a respirator at all sites requiring Level C or B
protection.

• Rigorous contingency planning and dissemination of plans to all
personnel minimizes the impact of rapidly changing safety protocols in
response to changing site conditions.

• Personnel must be aware that chemical contaminants may mimic or
enhance symptOlns of other illnesses or intoxication. Avoid excess use
of alcohol or working while ill during field investigation assignntents.

• WOO69436APPA
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• The site leader, HSO, and sampling personnel will maintain project
records in a bound notebook (e.g., daily activities, meetings, incidents,
and data). Notebooks will remain on-site for the duration of the
project so that replacement personnel may add information, thereby
maintaining continuity. These notebooks and daily records will
become part of the permanent project file.

A.5.3 PERSONAL PROTECTIVE EQUIPMENT

A.5.3.1 Levels of Protection

The following descriptions provide the basic composition of the generally recognized
protective ensembles to be used for site operations. Specific components for any
level of protection will be selected based on hazard assessment; additional elements
will be added as necessary. Disposable protective clothing, gloves, and other
equipment, exclusive of respirators, should be used when feasible to minimize risks
during decontamination and possible cross-contamination during sample handling.

Level A

• pressure-demand full-face piece Atmosphere Supplying Respirator
(ASR) (if ASR is an airline respirator, it must have an escape self­
contained breathing apparatus [SCBA])

• fully encapsulating, chemical-resistant suit

• inner chemical-resistant gloves

• chemical-resistant safety boot/shoes

• two-way radio communications

• cooling unit*

• coveralls*

• hardhat*

• WOO69436APPA
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• disposable gloves and boot covers"

Level B

• Pressure-demand full-face piece ASR (if ASR is an airline respirator,
it must have an escape SCBA)

• chemical-resistant clothing (i.e., coveralls and long-sleeved jacket;
hooded, one- or two-piece chemical-splash suit; disposable chemical­
resistant one-piece suit)

•

•

•

•

• •

•

•

•

Level C

•
•
•
•
•
•
•

inner and outer chemical-resistant gloves

chemical-resistant safety boots/shoes

hardhat

two-way radio communications

coveralls"

disposable boot covers"

face shield"

long cotton underwear"

full-face piece; air-purifying respirator with appropriate sorbents
chemical resistant clothing
inner and outer chemical-resistant gloves
chemical-resistant safety boots/shoes
hardhat
two-way radio communications
coveralls

• WOO69436APPA
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•

Level D

• coveralls
• safety boots/shoes
• safety glasses
• hardhat
• gloves

ABB Environmental Services, Inc.

W0069436APPA
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A.6 MONITORING

The work environment will be monitored to ensure that IDLH or other dangerous
conditions are identified. At a minimum, monitoring will include evaluations for
combustible atmospheres, oxygen-deficient environments, hazardous concentrations
of airborne contaminants, and radioactivity.

A.6.1 AIR SAMPLING: EQillPMENT, CALIBRATION, AND MAINTENANCE

To the extent feasible, the presence of airborne contaminants will be evaluated
through the use of direct-reading instrumentation. Information gathered will be used
to insure the adequacy of the levels of protection being employed at the site, and
may be used as the basis for upgrading or downgrading levels of protection, at the
discretion of the site HSO.

A Thermo-Environmental photoionization meter, Photovac TIP, or equivalent, will
be used on a constant basis during exploration activities.

• • Thermo Environmental 580A 580B and Photovac TIP Photoionization
Detector (PID). Like the OVA, the PID operates on the basis of
ionization of the contaminant, which results in a meter deflection
proportional to the concentration of the contaminant. In the PID,
ionization is caused by a UV light source. The strength of the UV
(measured in electron volts leV] determines which contaminants can
be ionized. The Thermo Environmental Model 580A and B PID can
use two different UV sources, including 10.0, and 11.8 eV. The TIP
operates using a UV light source of 10.6 eV. Calibration and
maintenance will be performed in accordance with the manufacturer's
instructions.

• ISD Dual Detector. This meter monitors for combustible gases and
oxygen. It can be used to determine (1) if an area contains
concentrations of combustible gases with readings in percentage of the
lower explosive limit (LEL); and (2) the percentage of oxygen. This
equipment is calibrated in accordance with manufacturer's instructions.

• W0069436APPA
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• Radiation Monitor 4. lbis meter monitors for the presence of ionizing
radiation. If directly reads total alpha, beta, gamma, and X-ray
radiation in mRem/hour. This meter is factory calibrated. The
Radiation Monitor 4 senses ionizing radiation by means of a Geiger­
Mueller tube with a thin mica end window.. About 5 to 25 counts, at
random intervals, can be expected every minute from naturally
occurring radiation (e.g., 0.005 to 0.025 mRem/hour.)

A.6.2 PERSONAL MONITORING: EQUIPMENT, MAINTENANCE, AND CALIBRATION

Personal monitoring will be undertaken to characterize exposure of high-risk
employees to hazardous substances encountered on-site.

In addition to the air monitoring equipment described in Section 5.1, all ABB-ES
personnel will be wearing Dosimetry (TLD) Badges. These are nonrnechanical
devices used to monitor for x-ray, beta, and g=a radiation exposure. They are
worn by employees and sent to Tech/Ops Landauer, Inc. for analysis on a quarterly
basis.

• WOO69436APPA
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A.7 DECONTAMINATION/DISPOSAL

All personnel and/or equipment leaving contaminated site areas are subject to
decontamination in the CRZ.

A.7.1 PERSONNEL DECONTAMINATION

Decontamination procedures are followed by all personnel leaving hazardous waste
sites. Under no circumstances (except emergency evacuation) will personnel be
allowed to leave the site prior to decontamination. Generalized procedures for
removal of protective clothing are as follows:

1. Drop tools, monitors, samples, and trash at designated drop stations (i.e.,
plastic containers or drop sheets).

2. Step into the designated shuffle pit area and scuff feet to remove gross
amounts of dirt from outer boots.

• 3. Scrub outer boots and outer gloves with decon solution or detergent and
water. Rinse with water.

4. Remove tape from outer boots and remove boots; discard in disposal
container.

5. Remove tape from· outer gloves and remove gloves; discard ill disposal
container.

6. If the worker has left the exclusion zone to change the air tank on his/her
SCBA, or the canister on his/her air purifying respirator, this is the last step
in the decontamination procedure. The tank or cartridge should be
exchanged, new outer gloves and boot covers donned, the joints taped, and
the worker returns to duty.

7. Remove outer garments and discard in disposal container.

8. Remove respirator and place or hang in the designated area.

• WOQ69436APPA
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9. Remove inner gloves and discard in disposal container.

10. If the site requires use of a decontamination trailer, all personnel must shower
before leaving the site at the end of the work day.

NOTE: Disposal items (i.e., Tyvek coveralls, inner gloves, and latex overboots)
will be changed on a daily basis unless there is reason to change
sooner. Dual respirator canisters will be changed daily, unless more
frequent changes are deemed appropriate by site surveillance data or
personnel assessment.

•

Pressurized sprayers or other designated equipment will be available in the
decontamination area for wash down and cleaning of personnel, samples, and
equipment.

Respirators will be decontaminated daily and taken from the drop area The masks
will be dissembled, the cartridges set aside, and all other parts placed in a cleansing
solution. Parts will be pre-coded (e.g., #1 on all parts of Mask #1).. Mter an
appropriate time in the solution, the parts will be removed and rinsed with tap water.
Old cartridges will be marked to indicate length of usage (i.e., if means to evaluate
the cartridges' remaining utility are available) or will be discarded in the
contaminated trash container for disposal. In the morning, the masks will be
reassembled and new cartridges installed, if appropriate. Personnel will inspect their
own masks and readjust the straps for proper fit.

A.7.2 SMALL EQUIPMENT DECONTAMINATION

Small equipment will be protected from contamination as much as possible by
draping, masking, or otherwise covering the instruments with plastic (to the extent
feasible) without hindering operation of the unit. For example, the HNU meter can
be placed in a clear plastic bag to allow reading the scale and operating the knobs.
The HNU sensor can be partially wrapped, keeping the sensor tip and discharge port
clear.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of an inappropriate containers. Any dirt or obvious
contamination will be brushed or wiped with a disposable paper wipe. The units can

• W0069436APPA
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then be taken inside in a clean plastic tub, wiped off with damp disposable wipes,
and dried. The units will be checked, standardized, and recharged as necessary for
the next day's operation, and then prepared with new protective coverings.

A.7.3 DISPOSAL OF DECONTAMINATION MATERIALS

All decontanrination fluids (for both personnel and sampling equipment) showing no
evidence of contamination (i.e., PID readings less than 5 ppm) will be disposed on
the ground surface at each exploration site or sampling location, or in a designated
decontamination area. Decontamination fluids that have PI readings greater than
5 ppm above background will be contained and placed in a DOT-approved 55 gallon
steel drum and transported to Building 45 for proper disposal at each site.
Disposable personal protective equipment (e.g., gloves and Tyveks) will be bagged
and disposed in site dumpsters.

• WOO69436APPA
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A.8 DATA SHEETS

The Chemical Hazard Response Information System (CHRIS) Data Sheets for the
contaminants of concern at Site 9 are included in Appendix A-I.

• WOO69436APPA
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A.9 SITE CONTROL

Site control is the responsibility of the Navy's contractor and they will determine
zonation and communications. ABB-ES personnel on site will need to comply with
these items when working in their exclusion zone, however, work practices as stated
in the ABB-ES Health and Safety Program will apply.

• W0069436APPA
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A.I0 EMERGENCY/CONTINGENCY PLANNING

This section identifies the emergency contingency planning undertaken for operations
at this site. Other sections provide further information to be used under emergency
conditions. Refer to Appendix A-2 for emergency telephone numbers, routes to
emergency medical facilities, and emergency signals.

A.I0.1 PERSONNEL ROLES, LINES OF AUTHORIlY, ANn COMMUNICATION

The site HSO is the primary authority for directing site operations under emergency
conditions. All communications both on- and off-site will be directed through the
HSO.

A.I0.2 EVACUATION

In the event that a site may have to be evacuated, contingency plans will be discussed
by the HSO and workers before entry to that site is allowed.

Withdrawal Upwind

The work party will continually note general wind directions while on-site. (A
windsock may be set up near the work site for visual determinations.) When
conditions warrant moving away from the work site, the crew will relocate upwind
a distance of approximately 100 feet or farther, as indicated by site monitoring
instruments. Donning an SCBA and a safety harness and line, the HSO and a
member of the crew (the buddy system must be used) may return to the work site to
determine if the condition noted was transient or persistent. If persistent, an alarm
should be raised to notify on-site personnel of the situation and the need to leave the
site or don an SCBA. An attempt to decrease emissions should be made only if
greater respiratory protection is donned. The HSS and client will be notified of
conditions. When site access is restricted, this hindering escape, the crew may be
instructed to evacuate the site rather than move upwind, especially if withdrawal
upwind moves the crew away from escape routes.

• WOO69436APPA
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Site Evacuation

When conditions warrant site evacuation, the work party will proceed upwind of the
work site and notify the security force, HSO, and field office of site conditions. If
decontamination area is upwind and greater than 500 feet from the work site, the
crew will pass quickly through decontamination to remove contaminated outer suits.
If the hazard is toxic gas, respirators will be retained. The crew will proceed to the
field office to assess the situation. If the instrumentation indicates an acceptable
condition, respirators may be removed. As more information is received from the
field crew, it will be relayed to the appropriate agencies. The advisability and type
of further response action will be coordinated and carried out by the HSO.

Evacuation of Surrounding Area

When the HSO determined that conditions warrant evacuation of downwind
residences and commercial operations, local agencies will be notified and assistance
requested. Designated on-site personnel will initiate evacuation of the immediate
off-site area without delay.

A.I0.3 EMERGENCY MEDICAL TREATMENT/FIRST AID

Any person injured will be rendered first aid as appropriate and transported to
competent medical facilities for further examination and/or treatment. The
preferred method of transport would be via professional emergency transportation;
however, when this is not readily available or would result in excessive delay, other
transport will be authorized. Under no circumstances will injured persons transport
themselves to a medical facility for emergency treatment.

Appendix A-2 of this document lists emergency telephone numbers and contains
routes to emergency medical facilities.

A.I0.4 ACCIDENT/INCIDENT REpORTING

All accidents and injuries occurring during the project will be reported to the HSM
or HSS. The accident report will be reviewed and signed by the HSO. The report
will be submitted to the HSM, the HSS, and any other function required by the
workers organization. The HSM/HSS will determine the need for further follow-up
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actions. All exposure incident reports will be made available for review by the
examining medical physician during medical monitoring.
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A.ll ADMINISTRATION

A.ll.1 PERSONNEL AUTHORIZED DOWNRANGE

Personnel authorized to participate in downrange activities at this site will be
reviewed and certified for site operations by the HSO and the HSS. Certification
involves the completion of appropriate training, medical examination, and review of
this HASP. All persons entering the site must use the buddy system, and check in
with the Site Manager and/or HSO before going downrange.

CERTIFIED ABB-ES TEAM PERSONNEL:

• W0069436APPA
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OlliER CERTIFIED PERSONNEL:

ABB Environmental Services, Inc.
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- A.II.2 HEALTH AND SAFETY PlAN APPROVALS

By their signature, the undersigned certify that this HASP will be used for the

protection of the health and safety of all persons entering this site.

•

Health and Safety Officer

~L~ 1hCAl/~t--::::--l_
Health ani Safety ~anager

Date

1-/0-55
Date

•
ABB Environmental Services, Inc.
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SECflON A.ll

A.ll.3 FIELD TEAM REvIEw

I have read and reviewed the health and safety information in the HASP. I

understand the information and will comply with the requirements of the HASP.

NAME:

DATE:

SITE/PROJECT: _

• W0069436APPA
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GLOSSARY OF ACRONYMS

•
CFR Code of Federal Regulations
CHRIS Chemical Hazard Response Information System

DDT 4,4'·dichlorodiphenyltrichloroethane

HASP Health and Safety Plan
HSM Health and Safety Manager
HSO Health and Safety Officer
HSS Health and Safety Supervisor

MEG Maine Exposure Guidelines

NAS Naval Air Station

SVOC semivolatile organic compound

USEPA U.S. Environmental Protection Agency

VOC volatile organic compound

•
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APPENDIX A-I

CHEMICAL HAZARD RESPONSE INFORMATION SYSTEM

(CHRIS) DATA SHEETS

• WOO69436APPA
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SIIul 011 9"'\lOI'l$QU'Cft and r;.alIlI'e~K~ J)lIOllle...,..
SlOP~ d posSItlIe
l$OIale ana .-6K"-9'td rnat~.

AVOOCl conuoCl ....ch bClud and vapor.
Notify~ nealth and IlCfIUIIOn tonIfol .-s.

FLAMI,lASLE.
FlasNlaek alDo">g vapa< ""~ may og;u,
VallO< may e:xpJode rllQfllled Itl an endO$ed area.

- E~1IfI9USh 'MItI fJIY~l &leoI>OI loam. 011 c:.rbon dIolllCk.
Wale< may tle OI'IOI'flectrve on I.e.

Fire Cool ~se4 COl'Ilaners WIlh _e<.-
CAll FOR MEDICAL AIO.

'''''"''Imtabng 10 eyes, I"OSe and tl'lrOilI.
II onhakld. may cause ddtll;\lll i;lfellll'llng 01 loss 01 eo"SCIOU5/>l!$$
Mow! to fresh u.
II llIe;ltrw.g has slOl»e'CI. grve artrloal 'espQlJOrL
II tlr..u.og IS dIlbo;uIt. gwe~
UQUID
lmlanng 10 eyes.

Exposure
NOI II'Trtnng 10 skin.
IF IN EYES. l'IOkI~ open ana tlush ..en plenty 01 • .ate\'.

Dangerous 10 aQUlIbc lile '" high concentratIOnS.

Water May De dangerOuS it 'I enters ....ater ontal<es.
NolIty Ioc:al '-Ilh and poIlutlCIl controlol~

Pollution Nolrfy QCI8falcn 01 neartIy -a\ef~

1. IlfSI'ONSE TO DISCHARGE t lABEL
ISH ResponM' Memods HandboOk) " Category:F~ liqud

Issue wam.ng·1ugh llarnmaboIIly ., ..... ,
Disperse and III,1S/l

J. CHEMICAL OESIGNAnONS .. OBSERVABLf CHARACTERtSTlCS

" :GCom~tibility C1lIu: Ketone .., Physical SbIte (n~~

" Formula: Cl1,COCH. .., COlor: C01orIess

" IMOIUM Designation; 3, 11 1090 .., Odor: Sweeli$h; pIea$alIl resen'tl/ing !l'Ia1,.. DOT 10 NO.:; 1090 01 rnrm. 011 ttuil:~ shirP.

" CAS Aegislry No..: 67-64-1 penetrating resoduaI: kelOl'OC. pleasant.-......
• HEAlTH HAZARDS

" Personal Protedlve Equipment Orgat'<lC vapor c:ani$ler 0( air-SUPPlied mask.: synll'>eb: tubber

glo"IIes; cnemlC'll salery goggHl's or lace splash shield

" Sympl_ Followi~ Exposure: INHALATION: VllllOf imlaling to eyes and mucous memb'aoes:

aclS as an anesll'le\>c ItI very tIIgI'l concenuabOns. INGESTION: low oroer or lQxIaIy tlul very

Imtatlng 10 mucous rnernIlfanes. SKIN: prolonged el<CeSSNe contae:t causes derat1n1 or !he skin.

PO$SIbly ~adlng TO derm8~11$

" Treatmen1 01 Exposure: INHALATION: d ...ehm IS overcome. ,efnO'o"e 10 lrest! .... and. can a

phy$>Cian: admlf1l$ler artdlCl3l respiral,gn il bl'u.thiog IS negular 0( swpoed. INGESTION: II 'iIC~m

has swallowed !afge amounls and is <XItI$CiOuS and not I\3'IIn9 corwulSOQl'lS.~ VQIT\IbIIg and
9et medICal help prOflll)lly; r'lQ speolic anbClOle knoIom. SKIN: waSIl well WIth water. EYES, lluS/!

W<\I'! waler Immedlalety roo- at IeasI 15 min, Consu~ a phy$ICian

H Threshold Limil Value: 750 ppm,.. snort Term Inhalation L.imib: 1000 ppm 10( 30 mIn.... Toxlcily by Ingeslion: Grade 1: lO, .. , SIO TS g/kg {ClOg).., ule Toxic:lty: Not peronenl... Vapor (Gasl Irribnl C"""~clwlwe., II Plesenl In hogll eoncentrabOns. vapors. cause moderate

ornlal,QI'l or tile eyes or 'l!'SPIfa\Ol1' sysTem. Eltect is tempOrary.... Liquid or Solid 1rriW\1~ No appteoatlle hazard. PfaclocaJ1y I\afTTIIeSS 10 lne s'"n

oecause II IS ...,ry IfOlallle and evaporales QUic;kly II'QI'II llle skin..." Odor Threshold: """""5.11 IOlH Value: ZOOOO ppm

A-l-l

•. FIRE IfAlAROS.., Flash Poinl: 4·1' O.C.: 0"1' CC., Flammable Limlis in Air: 2.6 ....·12,8'., Fi~ EXllnguishing Ag...ts, Alcohol loam.
drY chenucal. carDon dlOnOe

•• FIre e:tlinguishing A;ants NOI 10 be

lJaec:I, WaTer ill slraIQl'!1 nose sueam will

scaner anel spread rwe and $hOuIi:l nol be

"'"
11.1... SP~ Hazards of CombusUon

P1'oducls' Nol pertInent ",... BehaVior in Fire, Nol pertInent.., 19nilion Tirmperatwr. 869·1"... ElKtrltal Hazard, Class I. Group D

••• 8umln9 Rale: 3.9 mm/""n

6.10 AdiabatiC Flame Temperalure:

DaUl nol avaIlable

6,11 Slolchiornelrie Air 10 FUel Rallo,

Oala nOl avMatlie

6.12 Flame Temperatute: Data 1"101 availaDte

7. CHEMICAL REACTIVITY

,., Reactivity Wlt:ll W-,er: No reaC!lOn

'.7 ReactiVIty wilh CGmtnon Materials: No
reaC!lOn,., Slabilily During Transport: Stable 11.3

,.. N9\lltalWn9 Agents for Aclcl.s Met
Causli-es: Not pel'!Jnenl,.. Polymerization: NOI P8rtlfl$f1t,.. lnllibilor 01 PoIymeriullon:

No. penlflent

" Mot.a, Ratio (Reaet;lnl to

ProduCI): Data I"IOt avaIlable,.• Reac:tlvily Group: 18

,.,
,.,,.,
12••

l WATER POLLUTION ,..
., AQUlIlic Toxi.:ity:

14.250 ppm/24 hr/surUlSl'!fkllledltap waler 12.6

13.000 ppm/ol8 hr/mosqUllo lishlTL,./lurtlod

wate' ,.,
8.2 WaleriOwl Toxicity: NOT per!Jnefll

U BIOlogical OJY9t!'fl Demand (800): '..
(Thear) 122..... S days ,.,.. Fooc:I ChlIln Conc:enlrallon Polentiat
None noled 12.10

12.11

12.12

12.13

12.14

.. SNIPPING INFORMATION
12.15

12.16.., Graclea Of Purity: Techr\IcaI: 99,S~. plus 12..25
0,5~·. Wilt'" Reagent: 99.5~ plUS O.S". 12.26
water ,."

'.7 SIor39ll Temperalure: Amlloent.., lner1 Atmosphere, No 'eQIIlfement.. Venling: Open (llame arresler) 0(

pressure-vacuum

NOTES

10. HAZARD ASSESSWENT COOE

(s.. Wazard Auessrnem HaMbook)

A-P-O-R-5

n. HAZARD CLASSlFlCATIONS

Colle of fede/':ll R~a:
Flammab~l~

HAS Hazard Rallng tor Bulk wale,

Tranapol'lalion:

C«egory Ralill9
Fire . 3

Hea!!n

Vapor Irntaol..

LiQuId or SOlid 1m"~1".

;>OIsons

Water Poiubon

Human Tox!Ory ...

AOUal1C TOXICIty

AestnetIC Ettec:1_.
ReaclMlY

0t0er Cl\etnICalS ,. 1

W~~ 2
$el! ReacliOfl, .. _.. 0

HFPA Kazarel ~11On:

Calegory Clasailicallon

Healll'! HUao-elISkRl.. t
Flammabohry (Rec:~ 3

ReacIMlY (Yellowl '" 0

Ptlysic3l1 SllIle al 1$ C and 1 aun"

"""MoleQ.at.arW~ 58.OS
SoiWnog Poin! ill. 1 aon:

\33'1" S6.1 C 32931<;
F...:nng Point:

_138'F -9047 C 118.S I<;

Ctitic:alTem~

4SS'F 2:JS'C SOS'K

Cri1ical Pruaure-:

682 PSI& 464 ilm 4.70 MNlm'

Specific Gnvtty:

0.791 al20 C ,1o.od1

Uquld Surlaee T.-on: Nol pe.l.1nenl

Uquid WalC1" lnlerbc>al Tension:""'-Vapor (Gas) Speciflc COnIwlty: 2.0
Rallo 01 Spe<:lfic _ 01 Vapor (Gu):

\.127

Ulent Heal of VIIP(ItIZaIion:

220 Stullt> 1Z2 ~llg

5.11 X 10' J/"9
Heal of ComtIusbcn: -12.ZSO Btullt>

-6808 callg -285.0 J( 10:' Jl~g

Heal of Oeco.....oaitlo..: No. pert,nenl

H.I of Solution: No! pet!menl

Heal of Pol, iK iZaliooL Not perbr'ler1t

Heal of Fusion: Z'J 42 call9

Limiting Value: ::>ata nol illI30lIlbIe

Reid Vapor P'rftan:: 7.2S psoa
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AVOId conlact w,ln l"lUld a"" vapor. f(ee" peccle away
Weill goggles. sell-conta,ned brealhong acparatus and ruDDer ove<clotrung

(InCludIng gloves!.
Shut off IgnItIOn sources 3.I'l(l ca" ilre depa:,:",ent
Stoo dlSC!'lar9!' If poSSIble.
Stay YQWlnd and u>e wate! lPfay 10 '"~f\OCx co..n'" vapo'.
tsola!e and remove cscna<ge<l n'l3lenal.
NotIfy local ~ealln and pelly\IOn COrtltOl agenoes

FLAMMABLE
FlaShback along vaPOl trail may occur.
Vapor may explode II ognlted In an enclOSed area
Weill goggles. self·conlalned orealrung apoa,atys. and rulmer overclolhlng

(IncludIng glovesl
".Mguls/'l Wlt~ llry cnem~al cr carDo~ d,o.,oe
Water and loam ma~ be ,ne:lecilVe on l~e

Cool exposeo conta",ers "'t~ wa:er.

10. HAZARD ASSESSMEHT CODE
(Sft Haurd~t Handbook)

A·X·Y

II. HAZARD CLASSIFICATIONS

11. t Code 01 Feder.Il RegulIIlIOns:

Flamma~ 10.-:1

11.2 HAS Haurd Ibting lor Bulk Watet

Transportltjon:::

Category Rallng

Fa"... . 4

Healt!'!

ValX>' Imta~t •.•

LiQUId 01 Sot-:: ~~nt .
POIsons," '

Waler POlullO~

Human '="cxety

AdUat>c ..onel'l
AeSI~e:oC ;;:~ect ..•

ReaclMly

OtherC~S 2

Wa'e< '" 0

Sell Reac:o" 0

11.3 HfPA Haun:l Classltic.lllon:

Cate-gory ClInIliCltion

Healt!'! Ha;:artl L31ue1 2

Flammab<l,l'I ,;:e<l) 3

ReaclM!y (Y~'Coo1 0

(ConIIn!JedJ

6.1 Flash Point -22'F C,C.

6.2 FlatrUNlllle UmllS In Air. 1.3°:'-50'"

6.3 File Extinguishing Agents; Dry cllen>oeal.

ca:rootl dIOxide. Of foam.

6.4 FIre Exllnguishing Agents Mol to be

Used: Water may lle ,neffectIVe on "re.

6.5 Special Hazard'll 01 Combustion

Products: ToXIC gases are generafed;

weill sell·conta,ned breatlbng i!PPara!US

6.6 Bennio. in FIre: Not per!J08nt

6.7 tgnltion Tempersture: 212'F

6.8 Electric-al Hazard: COnlact ot !he liquod or

vapo' WIth the surlace 01 a llg!'!ted ele<;Il1C

hgl'lt bulb COUld result," ignotion.

6.9 Buming Rate: 2.7 mm/mn

6.10 Adiabatic Flame T...-perarur.:

Oala not avadab!e

6, FIRE HAZARDS

7. CHEMICAL REACTIVITY

7.1 Reactivity Willi Water: No reac~on

1.2 Reactivity wilh Common Iolaterillls: NO

'eacuon
1.3 Stabil,ty During Transport: Stable

7.4 Neutralizing Agents for Aciels...o

Caustics: Not pertlflent

1.5 Polymeriullon: NOI pertInent

1.6 Inhibitor 01 POIymerizallon:

Not ~nen!

1.1 Molar Ratio (Reactant to

Product): Data not ilV8Jlable

1.8 Reactivity Group: 38

Sin~s In water. Flammable. IrTllatlr>g vallOI' "l P'OOUI:ed.

Walery liQuld

C"'LL FOR MEDtCAL "'10

VAPOR
I''''la~ng 10 eyes. nose and lh'oat
If inll3led. WIll cause nausea. vomlllng. dIfficult D'eat!'!lng, or loss 01

conSCQJSrteSs
Move 10 f'esh all
If breat~lrn'J !'tas stOPped. ;,-e a:':rl'Clal ,esc"atlo~
If brealhong IS dlHlCUll. 9"'e ~,y~en

UOUID
Will burn sm and eyes
Marmful if swallO\llled.
Remove contamnaled Clo:r""1q and sIlbeS
FlySll alteeted areas wltn olen", 01 water
IF IN EYES. /'lOld eyelIdS open and IIU5!'! ...,t~ plelHy 01 water.
IF SWALLOWED and ¥>cI,m '5 CONSCiOUS. ,~ave vK:lIm dnn~ waler

IF S~A~tM..'E'D!'!:~~ ".;;;;': 1,~~~cooNmSi:~8usOR ~VING
CONVULSIONS. dO ~Ot~'''9 "'XCelll keetl v>el,m warm.

Fire

Exposure

Common Synonyms

Carbon b,sullode•

5, HEALTH HAZARDS

PHYSICAL AND CHEMICAL PROPEfI1lES

Pnyslcal Stlte at IS'C and 1 atrn:

"""'"Iololeculllr Weignl: 76.14

Soiling Point al 1 ,,1m;

llS"f ~ 463C ~ 319_S·K

Freeq Point
_t68.9'F __ tll,S'C -_ 161.6'K

Crilic.ll Temper:ature:

S23'f ~ 273'C ~ 546"1(

""'............
1100 psoa '" 16 aim _ 7.1 MN/m"

Specillc Grrttty::

1.26 al zo·::; IlIQuId)

Liquid Sul1ace Tension:

32 dyne:;l= ..032 N/m at 2O'C

Uquld Water Interfacial TensIorI:
48.4 dynesfcm _ .0484 N/m at ro'c

Yapor l~) SPecifle GnYlty: 2.6

Rallo 01 $jNcific lWIIls 01 Vapor (Gas):

t.292

Latent Heat ot Vaporization:

153 Stu/Ib _ as cal/g ­

3.559 X 10" J/Itg

Heal 01 ClllIlbuaion: _5814 Bluf!b

~. -32:30 caLI';) _ -135.2 X 10' J/~g

Heat 01 Decomposition: Nol perlJnerrl

Heal 01 SokrlicltI: Nol pertinent

Heal 01 PoIyrneriptk= No! pet1inen1

Heal 01 fusiorc t3.80 c.al/g

Limiting VIIuo!: Data not availaDle

Reid Vapor~ 10,3 psaa

6. nRE HAZARDS (Conlinuefl)

5. HEAlTH KAZARDS (Continued)

6.11 Stoichiometric Air to Fuel Ratio: Data not avaliaDle

6.12 Flame Temperature: Data notavilJ!able

I>
,.,
,....
""'
".

• WATER POLLUTION ,.,., Aquallc Toxlclty:
35 ppm/48 hr/mosqu;to lish/TL,.f/reSfl 12,8

water.., Waterlowl Toxic-ity: Data not avaJiaDle ",.., 8iologiC3t O"yg~ Demand lSOD):
Data not ava.lable 'U•.. Food Cl\;Iin Concentration POlenliat

No~ 'U

12.10

12.11

12.12

12.13

,. SHIPPING INFORMAnON
12.14

12.15.., Grad" 01 Purity: Commercial; IeChnicat 12.16
US> ,....,.., St~ Temper.olure: Amblenl 12.26.., lnen Almoaphere: lnerted 12.27... V~tin!l: Pressure-vacuum

5.9 Liquid or Solid trritant CharKtmsllf:s: cal4e$ sman"'9 01 II'H! $1< ... a"" frst-degree burns on

shOri expooure and may eaus.e seeOMilfY b.....,s on long exposure

5.10 Odor Threshold: 0.21 ppm

5.11 101.H Value: 500 ppm

4. 08SUlVABLE CHARACTERISTICS

. Z. lABEl

2.1 Category; FIaIl'lr'l'l;llDie liQuid

2.2 Class: 3

•• t Pttys;cal State (as shipped): L>quid

4.2 Color: Colorless

U Odor: F3It11 sweetisn: disagreeable:

olfensrve, like thaI ot deca."ng cabbage

MARMFUL TO AOUATIC LIFE IN VERY LOW CONCENmATIONS
May be dangerous il It enters waler "'takes.
Notdy local healt~ and Wlklhle offlQlllS
Netdy operators 0' nellDy water Inta~es.

I, RESPONSE TO DISCHARGE

J. CHEMICAL OESIGNATIONS

l$ee Response Methods Hat>dbook)

Issue warnong·tvgI'Iftammatltllly

Restnct access

Evacuate illea

Water
Pollution

5.1 Personal Protective ECl\Iipmenl: Only approved self..c;on!aU1ed breatlling masl< Wlthf'" lace is

recommended tl the vapor concenlTatoon exCeedS 2%. by \fOIi,,,"e or is unkno>m, supplIed-air

resporatory equrprnent 01 appropl"lIte design WIth 11.111 lace masl<s snould be used Dy an persons

enlenng contamInated a'ea. Masl<s should be used only 'Dr emefgency srtuatoons and should be
Iocaled accordongly. Almost any type of irtduStnal clottw>g 1$ sauslactory, SpjaSl>eS of small

QUilrtll)l are not narmful to labtlCS. and evaporatoon I,om clothlng IS (jUIte rapid. Clo"'ng should.

llOwevef. be removed and the sI<", waShed '*'111 waler. Goggles should be used wilen there IS

any danger 01 CS, spjaslles 01 Sll.ay

5.2 Sylhl)tOnts FoIlowi", Exposure: ACUTE EXPOSURE: makllO moderale fTl\.3l101l 01 $kin. eyes.

and mucous membranes lrom l>Qwd o' concenlrated vapors; MadaCIle. gar!d<y breath. nausea.
vomlbng. d>arrtlea (even altef vapor exl)OSUfeS), and occasoonally ab<lorrur\3l pa,", _a~ pulse.

pall)ltallOns: 'at'!lue. weakness ,n the leqs, unsteady gall. vertigo; manl3. h3I1UOnabonS 01 SIght.

nearing, laSle. and smell '" acule. tnaSSl'le vapor exposures; canual netVOUS <lep'eSSIOn wit!'!

resporatory Pilla!ySlS: deat!'! may 0CQ.lr d...ng coma 01 alter a convulsIOn

Treatment of Exposure: INHALATION: remove VlClIm promptly from conlamcnated area

AdtTllnlSler oxygen and artlllClIl respiratIOn If needed. SKIN CONTACT: waSh allecte<l areas witr.

CllPlQU$l:juanbbeS 01 water. INGeSTION: InduCe vot/lillng and fQIIQw WI\h !t<'$trlC tavage and

salone caltlartics

1llrflhold Limit Value: 10 ppm
5not1 Term Intlalallon Umits: 200 Pll'" 10' 10 """Ulo:lS. 100 ppm lor 30 mrnutes and 50 ppm lor

60 monutes

Toxicity by Ingeslion: Grade 2: rat LO,." 0 1 • 0.99 g/kg

Lale TOXicity: Non·spe<:ilic lIVe< cell damage ,n ,alS: ~Igr.er IfIClClencll 01 uppe' rllsp~~tOry dIsease

'" I'lumans
V;,por (GaS) Irritanl Characteristics: Vapors cause moderate irntatlOrt such t!'tal personnel wdl

fInd hogtl concerllla\lOllS ur!9lesanl. Tile ellect 's temporary

:l.1 CG Compatibility Class: Carbon disulhde

12 Formula: CS,

13 t1rIO/UH Designation: 3,1/1131

14 DOT 10 No~ 1131

15 CAS Registry No~ 75·t5-0

..,

.......,• ..

•

IConllflucd}

A-1-2
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"OTES

•

•

•

~ ",,'''''''' Oily I4Jid """'"" Chloroform like

E~eNoride
.......

Elhy\ollerIe <1dlIoride
CNotInated hydrOChlonc

Sinks and .....85 with w;lter."""
We.. goggles. sell-<:ontalneCl I;JrQIbng lIPIl8I'8lus. end I\lbQer ~1IW>g
Stop 0ISe/"Iargll If po5SIble. Keep P<IOQlG .way.
Shu! 01'l ognnon sources a1ld eaJI hI" ~l.
A1fQOCl conlaCt 'OWIlh I.qud.
ISOlalll and rllml;lY8 <ltscharged rnateriat.
Nocty Ioeal I'IoNIDI and poIknion conlrQl agetI(ies.

Flammable.
POISONOUS GAS MAY BE PRoovceo IN FIRE OR WHEN HEATED.
Contaners may explode ,n fire.
Wear goggles and seIf-wntainecl brtIalhing apparillUS.- E>1lngulSll wrItl aIeOholloam. eartxln d>llO:ode. or ary dlemcal.

Are wafii!' may I)e onerteetrYe on '..e.-
CALL FOR IoIEDK:AL AID

UQUID
It swallowed may cause nausea. vomiting and faontness.
lml3ung to skin and ey(IS.
FllJ$Il i1lleeled areas _ plenty of wal•.
IF IN EYES. hold eyelids open allll IIush wiV> plenfy or waler.
IF SWAUOWED _ viebm '5 CONSCIOUS hlIve V1CIim drink water or milk
anCl~~.

Exposure

Dangerous 10 aquabc life in high eoneenb'abOnS.

Water May be dangerous if 11 enters wMet mtal<es.
Notify lof;aI -.nr. and lIOiIdiIe officials.

PoUution Nolrfy ooerelors of~ Wiler inlaQs.

I. RESPONSE TO DISCHARGE , lABEL
pee Rnpon8e:~ Handllook) " ",-,,-

Issue~ 1IammabiIity. ... Claa: NOI pertinent

,~~

ChemcaI and phySICaIlreatmenl

1 CHEMICAL DESIGNATIONS •. OBSERVABLE CHARACTERISTICS

" c::o. eomp.tlbIlIty ClaM; Halogenated .. PhysIcal Stm. Cas shlppftl):............ ~1iQuid.., fQmllIlI; C.H.O, ... Calor: ColOOess... WO/UM DnlgMIIon: Nor 1ist9d .., ~ OlIorolQml... DOT ID Ne.: 2362.... CAS Reglatry No.: 75-3(~

s. HEALTH HAZARDS.. PeraonaI ProtectIve Equipment: In areas 01 POOl' ventialbon or high coneenlralion. a
$$I1~taIned tlrea1l'ling apJlaI'alus WIlI'I full face mask ShOuld be -..om. ChemIc::ltI WCO"M!r$

goggles. I'UtIber g\o'<es, and protective do1hing sI'IOulCI be worn.., SymplOrM Following El<poMrr. INHALAnON, IfTita\ictl 01 respiratoty Ir8Ct. Salil/alion.~.

coughing. d@nes$, 1\llUSQ. ancl vorm;ng. EYES: Irrita\ictl. lacrimation. and reddening ot
conjuncllva.. SKIN: IfTitalion. Prolonged or <ePQted sl<in contact cen produce a $lighl bum.

INGESTION: lngeslion incident8I to industnal hlIl'1dling is nol =onsidered to be a PfOble'm.
SwaDoonnq of substanQI amounts eoukl eause nausea. \/OtniIing. faintness, li'owsrness.
evanosos. and citculatoty lalura. ,.. Yrntment of Elposuro: Call a doCtor. INHALATION: Remove rrom conlamll181ed area; kHP

warm and quiet. II tlreatrmg has stopped. give: artrneial respiration. Admirlister~ EYES:

FIusIl with wilt amounts ot waler Of weak bCarllonale 01 soda solution. SKIN: Dilute willi large
amounts of water. Remove conliln'llnaled~ INGESTION: Allemct to emcly Slomac/l:

dilute by adminislenng Iluids (lap water. soapy water. salt walllf. or milk).

SA llwnhold UmII Value: 200 PP'f1-.. Short Term Inhalation umtta: 250 ppm... Toxicity by Ingn;Uon: Gracie 2: LD,o ~ 0.5 10 5 glkg (ral).., Ule Todelty; Chronic llJ:POSIH may cause liver damage and derma~tIs. Animal experimentation

has show'n this compound to be s1ig/1t1y emoryo.lO:ICie and to retard IeIaI de¥elopmenl.. Vapor (GQ) ImtlnI~ Vapors cause a 1;19>t smarting altha eyes or respiralory

system iI present in high cor'ICenII'ations. The etleet is temporary.... UquIcl or SolId Irritant <::t="Ie, Ioitlca: Minimum ""="11 If spilled on clotlwlg and ~Iowed to
remain. may cause smarting and I'llddening of sllin

." Odor Thr-.okl: Data nol available

." IDLH Value: 4.000 ppm

6. FIRE HAZARDS
6.1 FIun Point: srF O.C. _ trF C.C.

6.2 F\arnnIabIe UrrIII8 In Air. 5.6% 10 11.4%
L3 FIre EstIngulshIng Agents: Alcohol loam.

water. foam. CO•• dry chencal. eatbon
lalrac:hlonde

6.4 Flr<oE%t~AgenQNot1OtIe

UHd: Waillf may be inelleewe

6.5 ~~ 01 Combustion

Pro4ucta: WI'Ien heated to ~M~==""".'"~ I
emits nighIy toKIO turnes 10 pI'lOSgene.

&.& 8ehavlol'" In Flnt: E>cplosoon nazan:l
6.7 19n1llon Temperature: 8S6°F
U EJe<:trlcal Ha.rct Data nol avadable

6.11 8w'nlnt Flale: Data not ,vadable
6.10 AalaDatlc FIa.... Tem~llU"t:

Data nol available
6.11 Stolchlometric Air 10 FlWI Ratio:

Data nol available

6.12 FIa.... T~lure: Data not available

7. CHEMICAL REACTIVITY

7.1 FleactIYIty WIth Water. No reaebOn

7.2 Ruc:Ilwlty wltl'l Common Matef'lala: Data

not avadaDle

7.3 Stablllty Ouring TrII~ Data not
avaiLaOle

7.4 IMuIraIlzln; AgenIs tor Aelds and
e-tlcs: Data not available

7.5 Po/yrTMrtzatlon: Data not awadable

7.6 Inhlbllor 01 Pol,..... tzatlo..: Ial:lIe
Data nol avadable

7.7 Molar Ratio (Reaclanl1O

PToducl): Data 001 avallaDte
7.8 RQdvlty Group: 36

l WATER POllUTION

1.1 Aquallc TOKIc:Ity:

n... (Manne pinpereh) 250 to 275 mgli
2_-hour TI.- Bline !lIWimp: 320 mgll

24·1'Iour TL... Pinperch: 160 mg/l
8.2 Waterfowl ToDdty: Data not avaiIIot>Ie
8.3 BIologIeaI Orygen 0tftIllllCl (BOO):

Perceot. 0_05 gIg for 10 days Percent.

0.002 '3lg lor 5 days

1.4 Food Chain eonc.mr.tIon Polemlal::

Oata nol av8llable

,. SHIPPING INFORMATION

9.1 Gractn 01 PurIty: Data nol avaIa/)le
t.2 Storage Temperalure: COOl

11.3 lnerlAt:T~Data not availal>l<o
9.4 Venting: Data nol available

10. HAZARD ASSESSllOO COOE
(See Itaz8rd .-........n1~kJ

A~

1L HAZARO CLASSlACATIONS

11.1 COde 01 FederII~
Nollisled

11.2 MAS ~rd Rating lor 8uIIt Walw
Transportation: ~ lIsled

11.3 NFPA Hazard a-tk:atlon:

category CluIII~llon

HeaJIh Ha:an:l (Bluel~_~~~.•~..... 2
FialI'Imallility (Real._.__... • 3
Reac:wrty (YelOwI ._•._._.. a

12. PHYSICAL AND OlElitCAL PROPERnES

12.1 Pttyaicaf State at 1S"C and 1 atm:-12.2 Molecular Welgnt: 98.97

12.3 BoilIng PoInt al 1 aIIft:

13S.14°F .. S7.3"C '"' 330.S"K

12.4 FrftZlng PoInt:
-143.32'"f ... _g1.4'C .. 17S.7S"K

12.5 CrtIIcaI T--.n:

SOarF .. 251SC '" 534.65°"

12.& ~l PrnMn::
734.8 psia '"' 50 aim .. 5.065 MN/m l

12.7 5pacttlc Gtnlty:
1.174 at20'C

lUi UquId Surlac:eT~
24.7S dynesIcm _ 0.02475 N/m al

"'·C
12.9 Uqulc: Wat ~ T....aon:

Catano! .......
12.10 Vapor (Gas) Spedtle GrntIy: 3.42

12.11 Rallo 01~.--. of Vapor (Gas):

1.136 al 20°C (68"F)

12.12 Latctd Hu' ofy~
131.6 Blullb '"' T.J.1 calIg '"'
3.06 X 10' JI~

12.13 Heat 01Com~ _,n4 Blullb ..
-2.652 call; __111 X 10' J/kg

12.14 Heat 01 D.eo::. _ Data not availaOle

12.15 Hut of SOlutIon: DatI not available

12.1& Hut of Pol,hNltLWloit Data not availatlle
12.25 H••l of FucIon: c.. not available

12.26 UmIIlng Value: Da:a not avadaDle

12.27 Field Vapor PI'-=: 7.35 psia
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1 1_,2_-_D_IC_H_L_O_R_O_E_T_H_Y_LE_N_E ....II DEL I

&. FIRE HAZARDS (ContinUld)

11.11 StoIctIlonMtrtc: AIr to Fuel Rallo: Data nol avaiIa.bIe
&..12 Flame T.........I...,., Data 1101._

•

•

•

........- - """"~ S- pleasant 000l'

Acetylene dichIonde--"""~ Sinks in _. FlatnmabIe. in'italing~;s produced.__ 1.2«nloroethyJene
tn=rs-l. 2~oethyIene

Weal goggleS aM seH-e::ontalned ~eattwlg aollaralus.
Shut olf '!InrtlOn SOUI'ces. GaJI fwe department
Stoll disc/'latge ,I possotlle. Ke«I~ _ay.
Isolate and ,emove doSCharged malenal
NolIIy IQc;aI health an1 paliutlOtl cantlola~

FLAMMABLE.
PQlSOfllOUS GASES MAV BE PRODUCED IN FIRE
Con~ may e:o:plode., fire.
Flashback along vapor ll'aiI may orxur- Vapor may eqllode il ignfted In an~_it-

Fire Exl,ngoAsh ....In er., ellernoealS, 103m 01' t3r!)O(l OIOxll,le
Watl!f may I:>e ,nettl!<;trvll on lire- C:>ol e>:posed COl'lta,r>ers WIth waler

CALL FOR MEDICAL AID.

VAPOR
If 'nflal8d wiI guse~. nausea. IIOmiting. 01

difficult breallllng.

Move Yic1lm to Ifesh a~.

II bleatl'Ong has Slopped, give andiclal respral!Otl.
Jt llIealhng IS d<IIicull. '1"'8 OIyge1l.

uaum
Harmful rl $WaJowed.

Exposure IF SWALLOWED and V\CIlnI IS CONSCIOUS, have VJC"m cnn~ ...are<
l)t milk.

Elfeet 01 low ~lionson IQIRbc: ~le is unknown.

Water Mzv be dangerous rl it enters water intakes.

Pollution
No~1y IQc;al t>ealll'l and .....1tIli1e officials.
NoIIIy operators 01 nearby watef IOtakes

L IlESI'ONSE TO DISCHARG[ > lABEL
Is.."-MMhocIa-.-...)

.,
~~~

I$SUe waming-high llammability
.., ....."

R-.~

EV;ICI,IIIte¥Ba""'" .. .....,...
Chemical and physical treatment

1 CHEMICAL DESIGNAnONS ~ 08SlRVABLE CHARACTEIISTICS., CG CoonpatIblIlly Clau: NO! listed ., Ptly*aI State fa~ liQuid

'"
FomouIa: OCH _ CHCI ., c:o-.e--.. 1M01UN~3.2/l150 ... Odor. EIhereal. $lighlIy aen:t pleasant.

U DOT ID No..: 1150 """"'......... CAS RePtrY No.: ~59-()

S. HEAlTH HAZARDS., Pet-w ProlectIwP EquIpfMn1: Rubber glows; sately goggles; air supply mask Of sell·
contained bre3Ihing apparatus.... S)'II'Iflloms FoIlowlng EIqlo-.: Int>alalion causes n&u$8a. vomilinlJ. weal<ness. -..00"•

~ cramp$. c;entral nervous~. ConIKI WIth IiQuiCI causes imtaIlotI 01 eyes and

(on prolonged contact} 5l<in. Ingestion causes slighl ll8llfession 10 deep narQOSis.... T_ of~ INHALATION: remove!roll'l tunher eocposlR; ~ br8aIIW'!jIlS ~o;uII. grve
oJYgen; it vietlm i$ not breathing. give artifiOal restlQlion. prelerably ITlOU1h-to-mouvo; 9"19
~ when breall'\irlg is resumed; call a phySic;ian. EYES: nusn. WIth water lor at lusl 15 min

SKIN: wash well WIth soaP and waler. INGESTION: giIIe gastric Ia.~ and~... ~ I.JmIt YaIue: 200 PCl""

5.5 Sl'KH1: T_1nhaIttlon UmIta: Data not ilVllJlabIe.. -TQXlclty b)' I,..uon:. Grade 2: oral LD.... no mg/kg (ral)

'" uk Toxl<:ltr.~ liver and kido8y injuIy in experirnenIaI animals.. Vapor (Ga.) InlIan1 Characteriatles: Dala not avaitabIe.. UquId or SolId lnttant Ch8raCtertatles: Data nol iN8iIable

'" Odor ThreahoId: Data not avai/abIe

." ICLH VaIIw. 4.000 ppm

"
A-1-4

5. FIRE HAZARDS

&.1 "'--II PoInt: 3rF C.c.
L2 ~1Ile IJmIIIIIn AIr. 9.7%·12.8"JO
U AnIE~ Agtnb: Dry cl'lemical.

loam. carbon dicIxiI»

6.4 Flnt EzUnguIahing Ao-nta Mot 10 be

~ Willi", may be inelfectNe.

11.5 SpedaI Kazarda of~

Produc:ta: PIIosgene and hydrogen
o;hIonde fumes ....., Jorm in /ire$.

LIl ~ In ""' Vapor is~ !han air
and~ travel a coosiderable dIISI&nee to

• llOU"elI 01 igMion and 'lash badl..
11.7 'Dnlllon TIlmpenlIurr. 860"F

6.11 ElecIrlcat HaDrd:: Data not~

U BurnIng Rate: 2.6 mmlmiIl.

"'0 Adlabatlc: FlameT~
Data not iIV8iIallIe

7. CHEMICAL REACTMTY

7.1~ Wltll Water: No reacbon

7.:l RMI::UwIty wttIl Common IIIMertala: No

"""""7.3 StabIIIIy DurIng Trwaport: Stable
7.4 PMutTaIlzing Agents lor Aelda 8nd

""""'" ....--7.5 ~1IOn:W~I not oecur under

ordinary conditions 01 shipmenl Thot
reactIOn is nol 'tigorou$-

7.6 Inlllbitor of~ None U$8CI

7.7 Motar Rallo (AeKtant to
Product): Data not avadatlIe

7.a RactMty Group:: Data nol available

l WATER POllUTtON
I., AClU*Ik Todclty: Data nol __

a.:z Wat8l1ow1 ToldctIy: CaUl not available
t.3 BIologlc:al Oxygen o.m.nd (BOD):

Data no! avaiIabIoI

&.A Food CIIaIn conc.nntlon Potential:

"""

9. SHIPPING INFORMATION

L 1 Gradn of Purtty: Commereial
t.2 Storage Ternpemurr. Ambient

U Inert A!moapI'Iwr. No requiremenl

9.4 Venting:: Pressure-v.::wm

10. KAZARD ASSESSMENT COOE
Is.. Hazard"--'t~)

A-X·Y

11. KAZARD CLASSlnCATlOHS

n.1 COdeofhdenll~--11.2 HAS Hazard Ralln; tor Bulk Wa1'"
T~1lon:Not lisled

11.3 NFPA Hazard Claall'leaIlon:
Category ClaaaIfIc:aIIon

Health Hazard (8i.oe).. .~_.•.•_...... 2

Ftammability (~edl _ _... 3

~eaetMty (Yellow) _~••,~... l

12. PHYSiCAl AJIID CHEMICAL PROPEJlT1ES

12.1 Phyalc:IiI SIaNI at 15"C and 1 Pn:

""'"12.2 MoI«:ular WtlglIt: 97.0
12.3 BollIng PoInt at 1 atm:;

os: 14O"F .. lllrC '"' 333"K

nns: 11'"F .. 48"C '"' 321"K

12.4 FNeZlng PoInt
cis: _11.·F '" -Bl·C .. 192·K
hn5: -58"F .. -SO"C .. 223"K

12.5 Cl1tIcaI T.....,aturc Net pertirlel'It

12..5 Cl'tIkaI Pftaln:: Not perIInenI

12.7 SpKlllc GIWYIt)':

1.27 at 25"(;~

12.8 UquId~T-*':
24 d'yne$Icm = 0.02. N/m al 2O"C

12.1I liquid Waler ImM'f8daI T-.Ion:

'''''30 d)'ne$Icm '"' 0.030 N/m al 2O"C
12.10 V_ (Gal SPtdftc GrmtJ: 3.34

12.11 R:atla of $fMctflc Hats of Vapor (Gal;
1.1.68

12-12 LaIItlltHalllofY~

130 Btullb '"' 72 cal/11 '"'
3.0 X 10' J/k9

12-13 ..... of ColIllluslIon: -1.1W7.2 Btullb ..

-2.692.9 eal/g .. -112.67 X 10a J/kll

12-14 HoMt 01 Dueoe :;>o:rItkWL Not purtinunl
12.15 Hut of SokIIIOn: Not penjnenI

12-111 HoMt of Potymunzatlon: Not portinent

12.25 Hul of Flalon: Dati not available
12.21l LJmltIng Valoou: Data not available

12.27 Ruld Vupor~ Data not available

JANUARY 1991



1 M_E_T_H_y_L_E_T_H_y_L_K_E_T_O__N_E , MEK

•

!

•

•

eoo.n-._
'- "'""'" --ME<,-

Ethyl melhyl k810ne
Floats and If'i:te$ with _. FlamrnabIll. irritaling vapor is Il'Qdueed.

S~ dischu'gQ if possible. I(Mp people ...-.y.
SIvI ott 19nrbon sourees and call fire~
5ary upwn:l and use _« $Ilf1IY to "knodl down~ VlIpCIf.

Avoo:l oon!llel WIUI!iQuicl and vapor.
l~ and _ di:scheroed malBlial.
Nolify local '*dlh and pollution <Xlflln)I~

"-"'MAIlLS.
FIashbaek along _ lraiI may OQC:U'.

Vapor I'IllIY exPiOdIt it igmed III an endosed 8I'IIlL

E.<Dr>guisIl WIth ~ ch8nncal. alCOhol tOM\, or earbOn dicxiOe.- W.wr may be in8fl_ O<'l!re.

Fire Coolltllp)sed CllIltainln WIUI .....!tN".-
CALL FOR MEOlCAL AID.

VAPOR
1rTitatin!1 to eyes. nose and ltwnBl
11 iMIIed. will eause nausea. VOllftng, '-dactIe, 6zziness.

c*f1Icult breIllhing, or Joss 01'~
Move to tT8$Il ....
II braalIWIg hils sto;lPlId.~ arlifiQaI respimion.
II brM1tIing is ditficult gMI~.

UOOIO

Exposure
.,,,,,"'.,..
I-tarmfuI if swano-et.
RlIl!lO'o"8 eontan'inated dOlrOnq and shoes.
FIusn 1lffGc'!9d 8RIQ Wlt!l ~enty of water.
IF IN EYES. hold eyelCS 0Q8l'l and IIU$Il with plentyol ....ater.
IF SWALLOWEO and YItlIITl IS CONSClOUS,~ 'IClInl drink water

or milk.

0anglIr0us 10 aquatic lire in IIigh concentraIions.

Waler May De dBrIgIrcu$ if it enfllrI _lei' intakes.
NolIfy local '-/ll'I and WIJdIife otfdaII.

Pollution NoliIy operators of r-uy wa* int&II-..

t RESPONSE TO DISCHARGE • lABEL
(s..~ IIeItlocIs 1tmdbooIi;) " ~ F\anwnabIe liquid

b:sue wwning-/'ligh lIamrnabity ... "-3
Disperse and !IusIl

1 CHEMICAL DESJGNATIONS < D8SfRVABt£ CHAIlACTUIISTICS

" CG CclmpdbIIIty a..: KetonII 4' I'tly*-! State ,_~ I.ilJlid
'-2 FormuIc CH~COCH.O·b .. c:-. "'""'"
'-2 IMOIUN DnIgnadon: 32/1193 ... Odor: I.Jl(e acetone;~~
U DOT lD No.: 1193... CAS Aeptl'y No.: 78-93-3

• HEALTH HAZARDS.. PwIonIIl ProtecIIn EquIpment: Organ;e earO:ster or iii' IJlEk: pIIISIie gloves: goggles at tace--'-' ~ FolIowlnll~ Uq.Iid CllUS8S eye tun. Vapor mtates 8)'W. ,.... and throat;
can cause 118adache. dizzine$S, .-.. weallness. and loss 01 con:scillI.-.

'-' TIeatmInt of~ INHALATION: _ Yiclim 10 Itesn ar. il breathing is irTegutIr or tNl$

aopped, SW1 l'8SJSdtdon and~ oo:ygen.. EYES: wash with plenty aI _lgr at IMst
15 min.. and call physieian... 'T1WwrlOId Umn y*,-= 200 ppm... sr-t Tenn lnhIiIaUon LJmlt8:: 290 mg/m' lor 60 min.... Tozldty byl~ GIlId8 2: LO.... 0.5 to 5 glkg (rat)., l.atIt To:dclty: None... VIIpOl' (Ga) bTttant Ctl8lauw,1Iltlca: Vap:ll$ CllUSll a sligtTl: smar1ing oIlhe eyes Of respfttQry
system if PfesenI in high COO'll*'Ilnllions. The stleet is temporary.... LIquId or SoIkllmtlnt Cb.aetu...... Minimum l'Ia7ard. II sp;Ded on dotI*lg IfId allowed 10
remain. mty cause smarting and reddening 01 the skin.

~.. Odor"""-hokl; 10 pPm

~" IDL.H VIIlur. Oata not available

• FIRE HAZARDS 10. HAZARD ASSfSSIlOO CODE I., FIatI PoInt; 2O'F C.c.; 22"F o.c. Is.. HaDrI:I "--It "-'dboolt)... FlmwnabIe t..Jmb In AIr. 1.8"4-11.5% A-Nl-R-S
,... Are ExtInguIM/ng AgeMI: Alcohol loam, i~ chernic:.al. or carbon dIoD:le.. Are~ Agenta Nat to ba

UMd: Water mty be inetfec:ljye It IlAZARD ClASSlnCATIONS I..,
~~ of ColnbudorI
~ No! pertinent 11.1 Code of f«Mnj ReguIdcMw:

I... e.nr.tor lit AN: Not~ --L7 IgnitionT~ .t·F ,,~ MAS H.-.::I Rnng tor BuIll: wat.r... EJKtI1cal tUzard: Clus I. Group 0 TI ...... 18llc'"... Bumln; Rata: •.1 rrvnImin. "'-' -... AdIaDatlc FIamoIT~
F....______~._~_~ 3

Data not available ....."

." StoIchiometric AIr to F\MII RazIo: v~ Imtanl._.~__~....._. ,
Data not IMIitabIe UQuid 0( Soid lnilanl._~.___ ,

." A.- T,""peratUN: Data not~
Poisan$~._~____~~.._~~_ ,
W~ PQluDon

Human To:caty__......__.. ,
Aquatic Teuoc:.ry_.._.~_ .._ ,
AeslNllC ~ed.__~~._...~.~ ,

7. CHEMICAL REACTIVITY R"""",., RnetMty WlttI Watw: No-~
Other~ __.~__... 2,. Ructlvfty wtItI common~~
WIll8r. .~...~ ,

"""'"
Self R88COI:lIl.___.....~_ ,

,. SbbIIIIy Durtllg Tran.part: S'"
,U NFPA K-.:I Cl-.ItIcatkIn::

'"'~ Agenm tor Adcft; end "'-' "'-'-
e-tiQ:No!pertir1errt

HeaI1ll~(B1Ile)_~_.~...._ ,
,.Pol,"IMballon: Not per1inenI

F\arnmabiity (Fled)...__...~.~._. 3,. inhibitor of Pol,nNI:aalleic
RelClMly (Yl!I6:P'IO') ~"""__"_'__' ,

No,_,., MolL' Rallo (RMc:t8nt to
Prvduct): Data not av.ilabIII,. R..ctIvlIy Group: 18

12. PHYSICAL AIlD CHEMICAL PROP£RTIES

'" PrlyslctiI St8a It 1SOC and 1 Itm::

'-,... ~W~72.t1,.., 80IlIng Polnl: It 1 Itm::
175.3·F .. 1'9.6"C .. 3S2.S"K,... ,-..-

• WATER POUunON
-1ZU'F ........&U·C _ 186.9·K

,U """""'T_., AqlIItlc Toxld1y: ~.s"F .. 252.5'C .. 535.rI(
5&40 mglV..a hr/bkNgill~ ,... """""'-...
-* 603 psia ...'.0.-un ....t5 /,lN/m"... WItertoWl Tolllclty:- 0a1a not avUabIlt ,., --... 8IologIcaI 0Iygen DemMd (BOO): 0.806 111 2O'C~
2"%.5 dIJylI ,... UquId~ T..-an: HoI: I*tinenI.. Food Cl'IaIn C=_nbadci.. PotMlIlat ,... UquId ....~ TenIion:

""" ""'-12.10 v..- (a-t Sl*:IftC GrnIly: 2.5
12.11 Rallo of Sp«:Iftc ..... of V"PO!' (QM;):

1.075
12.12 LaWnt Hal: of Yaportzatlon:

191 8tullb .. 106ea11g"
..... X1~~

12.13 ~ of ComlluItion: -13,0480 Btullb
_ -U91 caIIg .. -313.6 X 10· J/kg

12.14 HwtotDo=: L Not pel1inont

• SHIPPING INFORMATION 12.15 Hat of SoIutlarc (est.) -9 8luJ1b
.. -5 eatlg _ ~.2 X 10" Jlkg.. Gr..ao of Purtty: 99.5+ % 12-1. Heat of POl,U_tu4lu4c Mol~... stotagI Tompera1uN: AnDent ,.... Heal of Fl.IIion: Data tIOIlYIIilIbIe... Inol1A~No~ ,... t..Jmlt.j"1l ,'aIuE 0II1a not ...-iIabIlI... VWl'tIn;: Open tftame an'8$t8r) ~ ,.." A.... Yopor~ 3.5 psi;-

.om
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6. ARE HAZARDS (Continued)

..11 Stoid'IlometrJc AIr 10 Full RItIcl: 0auI no! available
II.l:! FlaIMT~Oala no! KYlIiaIlIe

1L PHYSiCAl AIID CHEMiCAl PROPERTlES

I~' IltlyalcaI State It 15"C..cII 1 -=
"""'2.2 ~ WalgM: S2.14

"'" BollIng PoInt AI 1 aim:

Z31.1"F. l1D.lrC • 3ll3.8"K,... _.....
• WATER POLLUTION

_139"F .. -85.0-c .. 178.2"K

,2.5 ~T"""",., Aqdatlc Toxicity: 605.4"F ... 3tU"C ... 591.8"K
1180 mgN96 l-../surdlshITL../nMl ,,,. """'"'-- 596.1 _ ... 4lJ..55 aim _ 4.108.. W8WfoWI Toxlctly: OatIl not~ "'".... BkItogIc:al oaygen o.m..I (BOD): '~1 --0%. 5 days; 38% (1tIeOf), 8 dlIyI 0.967 al 2O"'C (iCpcI).. Food 0Ialn Co.....batloi.~ ,,,. liquid~ T.-ort:

'"'" 29.0 dynesJcrn .. 0.0290 NlIIl at 2O"C,,,. UquId WlltW ImwfadaII T.-on:
38.1 ~cm .. 0.0381 N/IIl Al25"C

12.10 Vapor ((*)~Qrntly:

""' ......
12-11 Fldo Of~ HeIta of V..- (Cia);

I,,",
12.12 Lat.rt .... of Vapol1zaIlon:

155 BbJ/1tl ... 86.1 caIIg •
3.61 X 10" JIkg

g, SHIPPING 'NfORMATION 12-13 Hat of CombudcR -17,430 BluIII
__9ti88 calIg .. --"05.5 x 10" .l/kg., Or.- ot PurIty:R~ rugal'Il. 12.14 "*l of Dwecw.$iAIftIon: Not perlDnl:

ritr8;liQrl.«I99.8 + %;inClUSlIiIt 12.15 "-t of SolutIon: Not pertinent
c:onlai1s 94 + %. wiltl S%:l'f'IInI1nd 12.11 Hat of Puf)"NCtLaDoi. Not pertinenl
srnalIlIITIOUIlt3 of b8nz8ne and 1= "-t of FualorI: 17.17 <:alIll
nonaromatic~~/120: I .... L.ImllIng Y-': 0auI1ICll evaiI8Il6e
.... pu'8 lha/l n1IslriIl. ,2.21 ReId Yepot Pr--= 1.1 psia..~T~ArnbiIWIt.. "*t"'~No~.. YeMIng: Open (1I&me an.l8I) CII'.............

•

'.

•

~-
Wu.ry liquid .,."... --T"",,"""",Iba.ac, ..- Floats on_.~. irrltaling vapor is~ .

S10Q~ if ~.I<"ll~ '"Y.
ShuT 011 igtvlIon SOUl'C8$ an:l eeJl fn~
Slay upwind and 11M WI. spray 10''1<nod< (lOwn" vapor.
Avoid oontKt WIlIl....,..", vep:Il'.
l~and_~rnat8IilII.

Notrfy kX:a1 I'IeIlttI and poIUion eonIJOl~

FlAM....'"
~ llIong vapor IraiI mty occur.
V8;KJl mav a;llode if ignit1Id III an endo8lId lIIU..
Wear 90QgIes and seIt~ brealNng~- ~ Wllh rJry enemic:aI. loam, or cartlOn dioXIde.

Fire Water may tle n.t1eetiW on lire.- COOl~ eaMainers WIlh water.

CALL FOJ:l MEDlC'L AID.

.""""lrntating 10 eyes. IDS8 and lIwaat.
It inhaled, will CllIDe ..-. YOmiIlng.~ dizz:iness.
~ breaIIWlg, or 11m of~

MIMI to tr8Sl'I8II'.
If br8athing ha stopp«l, g;..~ ......tion.
II breIlIling~ gMl oxygen.

lJQUU)

Exposure
IrTitlItinglDlIIQnlnd~

It~ will cauMr-. 'OOIJIi*lg oriola of~
R~ o::omaminatlId cIobIIg and sno..
FlusIl etlec:*l8l'NS wiltl pIenly of " ••
IF IN EYES. hold eyelid:s 0C*l UId llustI willi pIenly of .._.
IF SWAU..CWED and IIidim is CONSCIOUS.~ viellm o:lrink _

~-00 NOT INDUCE VOMITING.

Qc9lrOuS 10 8QUIlic: .. n rigII Wh..c"lnmtlh&

Water -=-Pollution ~be':=~=~"'"NolIlY~ of rwctlr __~

L RESPOICS£ 10 DISQtARGE L ...."
(S.-~ IIe!boda HInIIIIoot) .. eat.gory: FlIrm1Ible iIP1

lIsue~lIIItrmIbiIIt)' 2.2 .....,--
L CHEMICAL DESIGJIIAnOIlS < OBSERVABLE CllARAC'mUsncs

~, co~a- Aromalic ., 1'tlpk:III,...(-~ LiQUid

"""""""" ... -..,."...... FomadII: c.H.cH• ... Odor:: Pw1gInt .-arnatic.~... IIIOIUN DeIIgnaUon: 3.2J1294 --SA DOT to MD.: 1294
ss CAS~ No.; 108-8&-3

< H£ALTH HAZARDS

<1 PwMNII Prot1Ic:lM~ .....~ lllISk; goggIIs « tIC8 IHIlct plalie gli:Ms..,~~ IE...-: VlIPOft mtate er- and~'f8IPil'aIOlY nc=: ealM
dZ2iM-. hMcIIctIe, II1lIlStheIla, rwpnuy __ LiqIJd i'riIIIIIM 8)'8S and c:a..-~ of
un If aspirated. _ ~ gagging, dlslrBss. and rapidly o:\eWlIcIlling~ ed8rna.

If Ingested eauMI ..cwnilIng.~ diIntlIIL cIep'nMod ""I*dCn., 1'rMtment or~ INHALATION: '*'- to hstlllir. gMt er1ilIclII~ ifill cu:ygen
if Meded: cIIlI • doc:Ulr. INGESTION: do NOT~ -mIng; ClllI. docUlt. EYES: Ilu:sn_

water for It least 15 min. SKIN:. off. wash with ISOlIP end W8tW.... 'TllrMbokI UlNt v** 100 ppm... sr-t TMD IntIIlallon Ulnll.: 600 ppm lor 30 min... Toxicity by tno-tkMt GI1Idll2; LDo... 0.5 10 5 g1kg... ur. TOJddty: KidrIlI)' IUId "' o.m.ge n-r 1oIow ingestion... v~ (Ga)1ntt.nl:~ Vapora '*llIlI • slight smartiI'Ig 01 a. .,. 01 I8llpfttory

aystem if~ ... Ngh CO..Ciidialio..&. The.rtecl: is temporaIy... LJquIcl or SoDd Inttant Clwi.... bItk:a: I6'lilIun hIzan1 " spilled on doII'lIlg ft ano-t 10

remain, may '*llIlI IIIIBtinlI and rDIaning 01 the skft.

~" Odor 11wwatIold: 0.17 ppm

~" IOl.H v.... 2.000 ppm

A-1-6

6. ARE HAZARDS

&.1 Flah PoInt 4O"F C.C~ 55"F O.c.
L2 AemInab'- 1Jmlla In AIr: 1.27"ll.-7%
U Fn &tIngulahIng AgentE Carbon .mxide

or cty chernicallor smaH fnoI,~
foam lor large fires.

1.4 Fn~At-t- Not 10 ba
u.er W«tet may ba inItleeliw

L5 SpedaI~ of ComIludon_.........
1.1 8etIntor In Flrw: V8fJOl is Il8lMer !han ...

.m "'*Y IrlIWI • eonsidenIbIe~ III
• SOI.ree of ignilion .m ftasll back.

&.7 IgnitionT~ ggrF
u EIeeb1caI Huard: Oass 1.~ D
U BurnIng R.-: 5.7 mmJmin.

11.10 Adlabatlc Fl.-T~
Dalll not lIYailabIe

7. CHEMiCAl REACTIVITY

7.1~ WIth W"-: No readiOtI
7.2 R.aetlwlty wllI'I COmmon Matwi*: No

""'"'7.3~ Durtng Trwmport: Stable
7A frtevlrallzIng Av-nb for~ and

e:--tIcs: Not p&1inenl

7.5 PoIy"..tu....... Not pertioerrt

1.1 InHbItor of Pul,.....alloi.....-7.1 IIotcr Ado (R.actant 10
Produc!): Dala not lMIilaIlle

7.8 AuctMty Group: 32

10. HAZARD ASSESSMENT CODE
(SM H&ZItd A-' Handbook)

A-T-lJ

It HAZARD CLASSIACATIONS

11.1 cocs. at ........ bgutdona:
P.anv'nIIlN icP:I

11.2 HAS H-.:l Ra1Ing tor BuIll Water

T.........lalloi •

eo-. "-Fre __ 3

...."
VlIPOI'lrrrtant 1

UQuid ClI Solid IrTilIrll.__ 1......_------ ,
Willer PoMion

HI.mlIIl Tc:cdly 1
Aqualie ToD:iIy. 3

A~ Elfec:l- , 2

ReacliYily
""'" """"'" I
WIll8r 0

Sell RUCIion~ 0
11.3 NFP.t, Haz:orcI 0aalf\CMi0n:eo-. ....__........

Kea/lIl Kazan:I (Sklel___ 2
FlarnrnabiIiry ~lld}____ ,
RMdiviIy {YtIiIow) •__ 0
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6. RRE HAZARDS (Continued)

6.10 AdiablItic FlaIM Tempemur.: Dam not available
11.11 S1oIctIIometrIC AIr 10 "'* Ado: 5.490 (Est.)

6.12 RImeT~Data not available

10. HAZARD ASSESSIfEIrT CODE
(s-.~~ HandboolI)

A-8-C-l).£-f-G-Z

lL KAZARD ClASSlnCAnONS

11.1 CodeofFeclenl~- ...11.2 MAS~ RdnII far BuIlt w.-
T......... bitloic

"'-' ""'"Fn_.___ 4
....."

V8f'Ol .rmam. 2
WQuid OIl SOlid IlTitanl___ 1
Poisons._....__.____ ,

Wat. Polution
Humar1 To>oOr\'_______ 0
AQUll1ic To:<ic:rty •__• 0
Ae$Ule1ic EHe::t ._. 0

ReactiYity
_"""""" ._ 2
Water ._._. ._. 0
"" R ,

11.3 HFPA H-.:I CIaaIl'Ication:
ca-. ....-

Heann Hazatcl (Bluel ._._.. 2
F\amrnatlilify (Red) •._ •._ •

ReaCllVity <YeIIowl-__. ._.. 1

12. PHYSiCAl AND CHEMiCAl PHOPEJrnES

12.1 JI'Itysic:aI State at 15"C Ind 1 atm:

""1U MoMoeuIlu' W-'lII= 52.50
12.3 BoIlIng PoInt m 1~

7.2"F .. 13.S"C .. 2$9••"K

12.1 FI"NiZIng PoInt:
-2".8"1' .. -lS3.S"C '" -119.•-K

12.5 CrItlcaIT~

317.1"F .. 1S8.4"C .. 431.6"1<

12.8 Cl1tlCal~
775 P'ia .. 52.1 *"" '"" S.34 MN/m"

12.7 $pK:I1Ic: o..vtty:
0.969 at -13"C (liquid)

12.8 Uquid SUI1IK:e T..-on:
16.0~ctn _ 0.0160 N/m at 2S'C

12.9 Uquld Water~ T..-lon: (1ISl.)

30~em .. 0.03 N/m at 2O"C

12.10 Vapor (Ga;)~ Qrutty:: 2.2

12.1 t Ratio of $pKllIC: .... of VIIPOf (~);
1.186

12.12 LaIWlt Hat of Yaporta:tIon:
160BluJItI_ 88C1111i_
3.1 X 10· J/kg

12.13 HAt of ComtIUadon: -3136 BluJIb
'" -4520 caIIg .. -IS&.l X 10' Jlkg

12.1. tt.t of 0_............. ' Not per1inent
12.15 Hat of SOUtlon: Not perIinent

12.16 HMt of PoI,u.boa"""c 729 BtuJIb
_ -405 CIIIIg .. 16.9 X 10' J/kg

12.2!i Hut of fua6on: 18.14 calli
12.26 UrnItIng Yalue Oeta nat~
12.27 RekI Vapor~ 75 psi8

7. CHEMICAL REACT1VITY

g. SHIPPING INFORMATION

6. ARE HAZARDS

6.1 FI8ah PoInt: _110"F a.c.
6.2 F\w1IIMbIe umna In AIr: 4"'-26'"
6.3 Are EdlnguIaIlIng AgentE For small 6rw

IlS8 dry chllmQl 01 carbon~. For
Ierge files stop now oj gas. Cool e:qlOS(Id1---------------1
~wi1tl_lIlr.

6.4 Fh~ Ager\UI Not 10 be

UMd: Nee P'flinent
6.5 ~ HaDnta of ComtluItIorl

PracIuCtI: Forms higIlIy \Ollie eombUs1ion
producls suc:il IS Ilydrogen chloIide.
~ and carbQn monoxide.

6.6 Beha¥tor III Are: COntainer IIlB)' explode in
fire. Gas is ,....,.. lhan air and may
traYei~ disW1ce to 8 -.eo
ot igM10n and flash back.

6.7 Ignlllon Tetl'll**tunl: 882"F
La E1ectl1cIlI Hu-rd: Qas;s •• Grgup 0
U Elurnlng Rate:; 4.3 mmlmin.

7.1 AMetMty 'Mth Wat8r': No fllBCliOn

7.2 RnctIvtty wI1tl COrnrnon""-": No--7.3 S!abIIltY Durtng Tranaport: Stable
7.4 Neutrdzlng AgeMS lor Ac:lda.-l

Caudk:a;: No! petlinanl

7.5 PolymartDtIorc Polymerizes irl pr-.::e
of iW. sunliQhl, OIl '-t IIIIBss~
by inhib<Iors.

7.6 lnhlllltor ofPp;...".,.......,...~.
Not nom1&Ily used except when~
tempef8tures anI.expecred. Then
41).100 ppm of phenol used.

7.7 Molar RatIo{A~ to
Pnlduct): Oala not lMIiIable

7.a Auc:tlvtty Group: 35

&. WArnl POllUTION

1.1 AquatIc Toxldty:....
1.2 WlIWfowl Toxlclly: None

1.3~ Oxygan Demand (BOD):....
6.4 Food ClIaln concentrdon~....

9.1 GradM of PurIty: Commerdal 01 tao::tncal

99+"
u: S10nIgIlT~ Under~

ambient At IItm. pressure; low

U lnert"~ No requirernant.
1.4 Venting: Uncler pr8SSlH; safety rlIlieI At---

.......-.- ... """""" .....-
"'''''-vee
Y'"'II C Manomer

l4"d IbalS ancI boils on water.~ irritating""" visible IIlIPO'" cloud is produc:ed..

Slop di$d\W98 " 1lOISbIlJ. K-e» l*IOIII ...,..Slu of! iglvOOn _ a'acI e&l1n---,
Stay upwnc:l and ... _ spray to "'li:nodl; dcIorn" '4IPQf.

Evacuate .. on co.- 01.,.~
Avoid c::cn.cI -..ltl1iQI*l am-..or.
Nolity lcaI I..ah and polluIion c:onln:ll~

FLAM....'"POISONOUS GAS IS PRODUCED IN FIRE.
F\a!sN:IId<~ vapor tnuI may 0=11".- ~~~taar:.z==--

Fire Cool .....~ and protect,..,~ sI'aIIotl WlIh .....
StoIlIbw aI IllSif~.- ..... om.
ExtingI.ish ... fi'eI with dI'/ ctwnil:aL

CAU. FOR MEOlCAL AlO.

VAPOR
IrrtlIling 10 eyes. nose. and I!Iro4l
~~ di:zzinIss or ciffieUIt brelIthing.

II tndIing '- #l:lClll8d. giwe Milic:iII~
II~illilfieUl.giw(llqlQen.

UGUID
WilI~1l'osttlite.Ausn __wiIll~_.
00 NOT RUB AFFECTED

Exposure

No! hlmlIuI 10~ life.

Water
Pollullon

L RESPONSE TO Dl$CHARGE • lABEL

~s- ........ Mdloda H8ndllook) •• c.gory; F\almlable' gas

.....~ l\anIrnabiity
.., a-'--

L CHEMiCAl DESIGNATIONS •• OBSERVABlE CHARAC'ltRISTlCS

l' CG COtIlpdbIIty a- Vk'ryl halides .. PtlY*aI StaW (u .tllppoId):

1.2 FormulI: CH~..CHCl UQuefled CCII'I'lP"n:MI gas.., :MOIUN DMIgndon:: 2.0/1086 4.2 .-,""""""... :JOT ID No.:: 1088 4.2 Odor: Pleasant. S'MIlIt.. I:AS RegImy No.: 15-01~

< HEALTH HAZARDS., ,....,. ProIIICtIn EqulpIMnt: Rul:Ibel' gloII8I ard shoes; gu-lVlt goggles: orvP: vapor

caniIter 01 seIk:orllained brea1tWIg 1$lIlllIW.lUS.

,;,z~ FoIIawtnlI~ INHALATION: high ............batiooO$ eaJM diz:zir-.~
U'Ig ftlWion. SKIN: mBY CIUM Iroelbitlr. ph800I imibiIor may be 8D$OI'b8d lhrcu,I1 .. if IarV"
amounts d liquid CMIfX)fate.

U T.-tIMnt of~ INHALATION: temCMl pa1ienlto InIsh air and 1IeeP rim QWM ClCl-m:
c:d • doctor; gi¥I arlIIlc:iII~ if brNIning S!OI)s. EYES ANO $KIN: lUitt wi1tl plenty 01
_!Dr a IMst 1$ min.; fDr eyes, get lnCIdi<*.u.n1ion; tIImO\/lt CCI'IllltlliIIl doIhing...~ Umlt Vtllue:; 5 ppm

L5 Short T_ InhallIIon unltI:: 500 ppm lor 5 min.... Toldc::fty by tr.,..aon: Not~., ua. Tomctty: CIwnic~ I'll8y cause ..... daIr8ge.... V~ (0.) IrTltInt~ Vapors cause modttate irTitDtlorI sudllllll1 PlnOM8l will
Iincl high oo....l!Iialioi4 trCliBUInL~ etr«:I is 1tn'4IOJBrY.... I.IQulcI or SOlId 1nftanI~ MirOnu'n tIIImrd. " spllId on do\tIing and alloWed 10
rwtnIin. may C8UM srnarling lind~ 01 $kirL M*Y~ Iroslbite..,. Odor lhreIhold: :zw ppm

." IOLH Value Data no! aYIIiIIbIe

•

•

•
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Nom

12. PtfY$ICAL AND CHOUCAL PROPEmES.., P!'IyIkaI~ at 15"C .., 1 IItm:

'*'",.. MolKuI.- WIIigIIt: 106.18,., BoIIlng PalnIat 1 Itm:
269.4",," _ 131S'C _ 405.1"K,.. '--L WAm POllUTION
-54.2"1" _ -47.9"C _ 225.3"1<

,.. ......T_., AquaIIc TaDclry: 850.8·F _ 343.8"'C _ 817.0'1<

22 ppm/98 hr/bluegillfTl.,.nre.ta ..... ,.. ......-.. w-towl TozIcfty: DttII rllll~ 513.8 alm .. 34.95 p$ia _ 3.540.. 8loIogAI Oxygen DenaMI (BOO): WN/IIl"

otlIlb, 5 days; O"J'; (Theor.). 8 days "7 --.. Food a.ln Coi_d1aliail~ 0.664 aI 2O"C (Icp:f)

Data rllll &V&iIIbIe ,.. UquId sw-. T..-an:
28.6 dynlisJcm _ 0.0286 Nlm at 2O'C

WI UquId ... IrDrtacIIIl T..-on:
36.4 dynlisJcm _ 0.0364 N/m at 3O"C

12.10 Vipai' CO.l $pIdllc armtr:""-un Ado of Spec:tlI; ..... of vapor (o.):
1.071

U" L8tan11Mt of~
1479tu1t1 _ 81..9 eatlg _

3.43 X 1tJ6J/lCl;l

L SHIPPING I"FORMATtON 12.13 Heat of ColNluIIIon:: -17,554 B1uI1b _

....g752.4 caIIg z --408.31 X 10' J/kg.. GNdes of Pwttr.~ 9lI.9K; 12.14 Heat of Ducec. c No!: pwIInenI
PIn: 99.9'%; TecmicIIt 99~ 12.15 Heat of $aIIrIiaii::: Nl:X I*1Ire'rt..~ T...-atura: AmbilInt 12.1' Heat of POI,Ii=tLiIItloic Not~

U I.-t~No~ ,.... Heat of Fu.Iori: 2ll.CI1 caIIg.. VtnIlng: Op&ol (fIaine 8Ii'M18r) or ,.... UIiltmg ValuE 0. rllll aYIilabIe............. ,..., Re6d Y.,or Pr--= 0.34 p$ia

Ti=wpo;talloic

lL HAZAIlD ClASSlnCATlONS

11.1 coo. of FelMniI~--11.2 MAS Ha:ard RathI for Bulk Watw

10. HAZARD ASSESSllOO COllE
(SM Hazard -'--'t ItMidfloolI:I

A-T-lJ

- ......... 3

"""'"VIIPOI' IriiWiI _ 1

Liquid or Soi::l tniIInl____ 1
F'oOons.. 7

WIlt8r PoMion
Human TOlCicity_. . 1
Aqualic TClllIOtt__•__ 3

A8SlheIic EI'tKI______ 2

ReactMry

""'"' "'""'""---- ,
W.. 0
Self R.-:lion 0

11.3 HFPA H-a~

"-' a-­
Heald> tt&ZIlI'd lBUtl___ ,
_______ 3

RMdM1y (Yebwl 0

7. CHEJlI1:Al. RFACTMTY

7.1 RMctMty WIUl w.tw:: No I'II&l;lIon

7.2 FMc:tMtr...,. Common~ No--7.3 stablllty 0Uitn0 Tranapc;rt:: StebIe
T.A NeutraIlzlng Agents for~ and

c.u.ac.: No;:~

7.5 PUI,a=tAlloic HoI~
7,1, /nhlbItorofPul,a=tAlloic

",,-
7.7 IIIc*r Rdo (ReactanI to

Product): DttII not~

U ReectlYlly Graup; 32

L FIRE IlAlAllllS
&.1 R.fl PoInt: 84"F c.c.
lL2 RMiIiiatM umna In Ar. 1.1%06.4%

ll.3 Fhl~"'~F-.~

c:hlImicaI. or carbon diozide
u Fho~ Att-D Not to be

u.etWa!8tlNl)'liIiinlltlec:1Ml.
&.5 SpecIIIl~ 01' COrnbudIDn

ProcluciE HoI~
U 8eha¥tior In Are: VIIPOI' is __ ItWi ..

end rn&J' 1ra'Vel~ dls*Inc:e to.
source of 9ilion and tlatlliIiclL

807 IgnIIkInT~9ll8'"F

U £ledrtcal HaI:&nI: Oasa I, GtOI4I 0
U 8umng Rata: 5.8 rmllmin.
8010 Adlabdc A&ll'iIl T....-azura:

Data not IIY8iI&tllII
8011 ~"".bk:: AIr to FcwI Rali«

"...""'-
&.12 FIanwT~Oata not IYlIilable

eommon_
WatlllYliquid "-'"" --1, 3..o;"'.lli,lb....ze"e

'...
FJoets on ___. FtammIlble, irTitag,g vapor is procb:ad.

Stop llisc:hIrge if ClQSaibIe. I<eJep prIOpIIl ....,."" .._
"\'Oil! coMlICl WII!'lIiQo.llcl and_.
lsowe and """'-'l~ mawrial.
Noaly local '-IIh~ poIMion conlI'Ol agencill$.

"-"'MAIlLE
~aJong_traillIIIIYoc:aI'".
VIlfJOlIfl"Y~i1igntedinan~....

W_sell~brealhin9~- ~ WIlfIIl*Il, dlY~.crt C*tIOn (iQxide.

Flr. Water may be~ on fn.- COOl~ c:ont.nln WII!'l water.

CAll. FOA MEDICAL AID.
V.....
IniIIIling 10 gyes. nose. and II'n;m.
If inhaM4. will cause~ diffialItbrM~ or Ios:s 01--- -

McMIlo tresn ....
11 breathing ~_ stllPPecl. give VUlId:II rapi'alion..
lI~l$diltic:ufLgMI~

"""'"Exposure
InlIaling to skin and e,es.
It swaIIcNWed. will eause,..,..,~ Of loss 01~

RlIIllCMI CDIltIIIninaIed doeting and --.
Ftush aItecI1Id __ WII!'l pIenly of .....
IF IN EYES. hold eyelide~ arw:IlIush wrtI'I plenty 01 .....
IF SWALLOWED and victnl is CONSCIOUS,~ w:um lI'WIk_

01 milk..
DO NOT 1N0l.!Ce VOf,ImNG.

HARMFUl. TO AQUA"C UFE IN VERY LOW CClNC:afTRAT1ONS.

Water
FouIinIIID sh:nIine.May be dBtlQBn:lus if it «lI8r3 __~

PoUutlon Notify local r-tlIl and ....~
~ CII**n 01~ __ intaka

L RESPONSE TO DISCHARGE , lABEL
(SR a-par.. IlIdIoda~ ., e.t.gory:~ liquid

---nng.tigh lIllmmIbiIlty
... e-c3

'---
...... be .........
Chemic&I and pIlysicIIlrenneont

L CHEMICAL DESIGNATIONS < OBWlVAlLE CHAIACTEIllSTICS., co~ a-Aromatic: <1~ Slat. e- mtpped)::~.............. .. co-. """"-.. FormulE rn-WH.(Q-b)a .. Odor.l.Q bar--:~~... IIIOIUN DM6gIwtIon:: 3211307... DOT ID No.:: 1307

3.5 CAS ReglIUy Mo.::: 108-38-3

L HEALTH HAlNlDS., Pw-.I~~~ canister or.-supplied mall; ggggII:s or*" slWIld;
pIalic~ and boOb.

s.: SynlptomI; FollowIng~ Vapors c:auM headllche and~ LIquid mtIIa~ Il'Id
lIkin." ..... iIltoU>gs,__~~and~~~

edImL It inge:sted, eawe:s na-. vonJllng. c:n:mpa, bMdIctle, and QCIlIlC CCl be laL~
and ... damage can occw.

s.: T~ of~ INHALAnoN:~ to fresh ar. ~1Itili::iaI~ Ind
0>l)Vllrl if req..nd: calla docIDr.1NGESTION: dD NOT Induce~ c.lla doclDr. EYES:
llush wItllwater tor MlMst 15 min. $KIN: wipe otl, W1lSh wilt!~ and __

•• n.-hDId Umll V-': 100 ppm.. Short T-. InhallIIlon~ 300 ppm tor 30 min... ToDclty bJ ng.tkIn: Grwte 3; LD.o _ 50 ID 500 gIkg

.7 LatI TOUdty: KU1ey and .... <lamIge... V8fIOI' ca.jlnftmt a................ v~ eIlM • sighI ..-rtIng 0111IIo~ lll' rwspntory
system if present in~ conoerdI'aticIn TIle etliId. is lefTlPOlWY.

•• UquId or SolId IrTItWIt CI.......... Mnrrun hazard. If spilled on eIohlg.-.:l doMlcl to
.....-n,1NI)' cause smarting end~ of the $kin.." Odor T1IraboId: 0.05 ppm.n lOUt v.u.: 10.000 ppm

•

• --
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APPENDIX A-2

DIRECTIONS TO EMERGENCY MEDICAL FACILITIES

1. Parkview Memorial Hospital
Maine Street
Brunswick, Maine
(207) 729-0041

Directions:

Exit from gate, go left on Route 24, go one mile to Maine Street, take left on
Maine Street, go one mile. Parkview Hospital is on the left.

2. Regional Memorial Hospital
Baribeau Drive
Brunswick, Maine
(207) 729-0181

Directions:

Exit from gate; go left on Route 24, go one mile to Maine Street, take left on
Maine Street, go one mile to Pleasant Hill Road, take right on Pleasant Hill
Road, go one-quarter mile to Baribeau Drive, take a right on Baribeau Drive
and go one-quarter mile. Regional Memorial Hospital is on the left.
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HEALTH AND SAFETY PLAN REVISION FORM

Revision: ..,- _

•

•

Date _

ITEMS REQUIRING REVISION

Existing Text or Description:

Required Revision:

Rationale:

Approval: Health & Safely Officer. _

Health & Safely Manager. _

Page: _

Oale: _

Oale: _

• Note: Post approved revisions in front of Health and Safety Plan: use numbered continuation sheets as necessary.
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HEALTH AND SAFETY PLAN SIGNATURE SHEET

Site/Project:

I have read and reviewed the HASP and understand the information contained
therein and will comply.

•

Name Date Name Date

• WOO69436APPA

ABB Environmental Services, Inc.

A-4-1

7462-01



MEDICAL DATA SHEET

• Project

Name

Address

Home Telephone ( ) DOB

In case of emergency, contact:

Address

Telephone ( )

Do you wear contact lenses? ( ) Yes

Allergies

list medication taken regularly

• Particular sensitivities

Height _

( ) No

Weight __

Provide a checklist of previous/recent illnesses or exposures to hazardous chemicals

Name of personal physician Telephone ~(_J_) _

• WOO69436APPA

ABB Environmental Services, Inc.
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Other?: _

SITE INFORMATION:

• Site:, ,JobNumber:, _

Location:, _

Location of Accident (if different from above):, _

Did injury involve ABB-ES employee?: Subeontraclor?: _

PERSONAL INFORMATION:

NameofInjured Person: _

Address of Injured Person: _

SSN: ,DOB: --'Marital Status: _

Department: D.ate of Hire: _

ACCIDENT INFORMATION:

Date ofAccident:,___________ lime ofAccident: Weather Conditions: _

NameofWitness:, Telepbone No.:, ~ _

Address:, _

Accident Category:

•Severity:

Qassification of Injury: Heat Bums Allergic Reaction Lacerations Fracture

Chemical Bums Bites Punctures Dislocations

Radiation Bums Poison Ivy Abrasions Nausea

Toxic-Respiratory HeatStroke Sprains Headache

Toxic-Dermal Cold Exposure Bruises Fainl/Dizzy

Toxic-Ingestion Blisters Concussion

Other:

Ifchemical exposure
9
1ist all possible contaminants of CODcem:, _

Part{s) of Body Affecled:, ~Degree of Disability: _

Date Medical Care Received: Emergency Service: Follow-up Examination Needed:__
Name and Address of Medical Facility:, _

Name ofAllending Physician:, Telepbone Number. _

• Dalemme Employee went back to work: Employee on Restricted Duty?, _

Estimated Number of Days Away From Worlc, _

A-4-3



CAUSE OF INJURY/ACCIDENf:

Causitive agent(s) most direcdyrelated to accident (e.g.• object. substance. material. machinery. equipment.
orweather):' _

.--------------,---------
Were lbere unsafe mechanical/physical/environmental condition{s) at the time of the accident?:'- _

Did an unsafe act contribute to the accident? Ifyes. specify:, _

Did personal factors contriblte to the accident (e.g. improper attitude. lack of knowledge or skil~ slow

reaction. fatigue. inattention. or horseplay.):, _

ACCIDENfPREVENfION:

Level of Personal Protective Equipment required in the HASP:, _

Was injured using required equipment?: . Ifnot. how did actual equipment differ from what was
required in the HASP. Describe:, _

Was personal protective equipment required in the HASP adequate for site conditions? _

• Ifno. what additional equipment was needed?:, _

What can be done to prevent a re-occurrence of this type of accident? {e.g. ventilaiion. machine modifIcation/

guarding. modifIcation ofwork practices. or additional training.):. _

NARRATIVE:

Provide a detailed description ofhow and why the accident occured. Include objects. equipment. tools.

circumstances of assigued duties. weather. etc. Be specifIc", _

•Signature of Preparer: Date: _

Signature of Site Manager: Date:, _

SENDACOPVOFTIlECOMPlEIEDFORMTOTIlEMANAGER,HEAL1HANDSAFEIY-PORTIAND,ME.
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Acknowledgements: Portions of this text are reproduced from Fact Sheets published by the
Massachusetts and Matyland Departments of Public Health.

What is Lyme Disease?

Lyme Disease is an illness caused by bacteria that are transmitted to humans, dogs, horses and
other animals by the bite of an infected deer tid< !lxQdes dammjnil. While rarely rde-threatening it is an
important U1ness because of its potential tQ cause problems in the joints, nervous system, and heart.

•
PUBLIC HEALTH

FACT SHEET LYME DISEASE IN MAINE

Where is I yIDa Disease EguDd?

Transmission of Lyme Disease has been documented in many parts of the werld. tt occurs over
wide areas of the United States, but particularly along the east coast. tt was first recognized in the U.S. in
1975 as the result of an investigation of a group of children with arthritis in Lyme, Connecticut.

Cases of Lyme Disease have occurred in Southem Maine. Deer ticks have been identified in
coastal York and Cumberland counties and in a few other scattered areas, particularly along the coast
Investigations are continuing to determine the distribution of the tick and the extent of Lyme Disease
transmission in Maine.

How is Lyme pisease Transmitted?
The bacteria that cause Lyme Disease are acquired by juvenile deer ticks (larvae) through

feeding on an infected animal, usually a mouse. At a subsequent stage in development (nymph), the ticks
cling to vegetation in brushy, wcoded, or grassy areas and transfer by direct contact to the skin of
passing animals and humans. The bite of the infected tick can then transmit the bacteria to the new host.
This transmission of the infeetous organism appears to require that the tick be attached Ior.at least 24
hours.
-- The immature deer tick is very small, and when attached to the skin may not be immediately
noticeable. The approximate size of the tid< at various stages of development is illustrated below:

• larva Nymph Adult Engorged adult

Actual size • 'It ~ c€> tj
August June April, May

September July September· December

During its complex two-year life cyde the tick can imeet a variety of hosts induding white-footed
mice, deer, and other wild and domestic animals as well as humans. Lyme Disease is most commonly
acquired in the summer months, less often in early spring or late fall, and only rarely during the winter.

tt is important to note that not all ticks carry Lyme disease. The common dog lick for example
does not transmit the infection. Even a deer tick bite does not necessarily mean that disease wililollow,
because not all members of the species are infected. Prompt removal of a tick will greatly decrease the
risk of disease transmission.

What are the symptomS of Lyme Disease?

•

Early Svmptprns·

The first symptom of Lyme Disease is usually-but not always- a skin rash called Erythema
Migrans (EM). While the tick may have gone undetected, the rash OCCUrs at the site of the bite. It begins
as a small red area 3 to 32 days alter the bite, then gradually enlarges, often with partial dearing at the
center, so that it resembles a doughnut The rash may be accompanied by f1u-like surnptoms such as
fever, headache, stiff neck, sore and aching musdes and joints, fatigue, sore throal, and swellen glands.
There may be muftiple rashes in other areas of the body that develcp alter the rash that occurs at the site
of the bite. These symptoms may disappear on their own over a period of weeks. However, the rash may
recur in about 50% of untreated people and more serious problems may develop later. Treatment with
appropriate antibiotics clears up the rash within days and may prevent complications.

Late Symptoms·
Three major organ systems-the joints, nervous system, and heart-<:an be affected weeks­

months after the initial tick bite. a~hQugh symc!cms usually acoear within four to six weeks. A small
A_~_l
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number of people w~h Lyme Disease may develop symptoms during later stages ~hout having had the
early skin rash.

Anhritis in the large joints (primarily the knee, elbow, and wrist) occurs in more than one-hatt of
untreated persons. The arthritis may move from joint to joint and can become chronic.

Nervous system complications occur in 10% - 20% of infected persons. These complications
may take many forms, some quite serious. Treatment with intravenous antibiotics can be helpful.

Heart symptoms occur in 6% - 10";' of infected persons. Electrical conduction in the heart may
be affected and the heart muscle may become inflamed.

How is Lyme Disease DiagnQsed?

Diagnosis is based primarily on recognition of the typical symptoms of Lyme Disease, especially
the characteristic eariy rash and on the history of possible tick exposure, such as outdoor activity in a
high-risk area. Atypical cases or cases w~h only later stage complications can be diflicutt to diagnose.
Laboratory tests are helpful in some circumstances, but require very careful interpretation by a physician.
In general, the lab tests are more useful in aiding the diagnosis of disease in later Slages than in diagnos­
ing early Lyme Disease.

What js the Treatment for 1yme Disease?
Oral antibiotic treatment is beneficial early in illness. Two commonly used medications in this

seltings are Tetracycline and Amoxicillin, atthough other antibiotics may be substituted. Prompt treatment
of early Lyme Disease may prevent later and more serious complications. Treatment of joint and nervous
system complications is often a=mplished with antibiotics given intravenously or by injection.

How Can Lyme pisease be prevented?
The only known way to get Lyme Disease is from the b~e of an infected tick. Knowing where

these ticks are found, avoiding such areas, and promptly removing the tick are the primary preventive
measures. Persons living in or yjs~ing high-risk areas should take 1he following precautions:

• Don' walk barelegged in woods, brUSh, or tall grass where ticks may be found.
" II you do walk in such areas, wear a long-sleeved shirt. long pants, high socks (with pants

tucked into socks). and closed shoes or boots. Ugh! colors will help you spot ticks on clothing.
• Apply a commercial tick repellant on clothing, shoes. and socks after reading label instrudions

carefully. Avoid applying high concentration products lD the skin. particularly of children.
" Conduct daily "lick checks" on yourself, your children, companions and on pets when you get

in from the field. Shower. Hpossible. The ticks are often found on the thigh, flank, arms, underarms, and
legs, and may be very small. Prompt removal of the tick will prevent infection.

• To remove an embedded tick. use tweezers to grip its body as close lD the skin as possible
and pull gently but firmly until the tick lets go. If tweezers are unavailable, grasp the tick with ~iece of
tissue. Do not handle the tick ~h bare hands.

• Know the symplDms of Lyme Disease. II you have been in an area where ticks are found. and
you develop such symptoms, particularly the skin rash and/or "flu" symptoms. see a physician promptly
for evaluation and treatment.

The Maine Lyme Disease Task Force is involved in efforts lD determine the extent of Lyme Disease
incidence and the distribution of deer ticks in Maine. Members of the group include community physi­
cians, and representatives of the State govemment (Departments of Human Services, Conservation,
Agricutture, Inland Fisheries and Wildlife) and of the Maine Medical Center Department of Research.

II you find ticks you would like to have idenlHied, submit them to:

Insect and Disease Laboratory
Maine Forestry Service
50 Hospital Street
Augusta, ME 04330

Maine Lyme Disease Project
Maine Medical Center
22 Bramhall Street
Portland, ME 04102

•
Place the whole tick in rubbing alcohol in a tightly sealed container, pack carefullylD prevent breakage,
and mail in a crush-proof container. Please enclose your name, address, and phone number, note the
geographic location and the date Dn which the tick was found., and information as lD whether the tick was
found on a human Dr an animal

PRODUCED BY THe MAINE I YMe DISEASE TASK fORCE
Distributed By the Maine Depanment of Human Services, Bureau of Heatth

157 Capitol Street. Augusta. Me 04333 (207) 289·3591
A-S-2 0'0'
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PROTECTING YOURSELF FROM
LYME DISEASE IN MAINE - 1990

Lyme disease is an illness caused by a corkscrew-shaped bacteria called a
spirochete that is transmitted to people, dogs, horses and other animals by tick
bites. If not ~reated, Lyme disease may lead to arthritis, neurological or
cardiac problems, and possiblyibirth defects.

In Maine, although only a few cases of Lyme disease hive been reported
officially, the tick that spreads Lyme disease is fairly common in coastal York
and Cumberland Counties. It is occasionally found in other scattered areas,
particularly along the coast. .

The tick that transmits Lyme.disease in Maine is the deer tick, Ixodes
dammini. The life cycle has three stages, each of_which takes one blood meal.

Larva Nymph Adult Engorged adult

Actual size " ~ ~ tt> tDY."
August June April, May

September July September-December

June and July are peak months for Lyme disease when the inconspicuous nymphs
are active. Adults can also transmit the Lyme disease spirochetes but larvae are
rarely infected •

Not all deer ticks contain the snirochete. Although some infected ticks are
f.ound in Maine, the numbers vary with locality and are gene~ally lower than in
states to the south where Lyme disease is more established. ~

Other varieties of Maine ticks, some of which look very much like deer ticks,
may bite people and domestic animals but are~ thought to transmit Lyme dis~ase
effectively.

Ixodes cookei, the "woodchuck tick", which cannot reliably· be distinl/:uished
from the deer tick without a microscope, is widely distributed in Maine. It
usually feeds on wild animals such as woodchucks and racoons but will also
feed readily on man and domestic animals.

Ac.tual
si:te

Dermacentor variabilis, the common American "dog tick", is often
found in southern Maine in late spring and early summer. It is usually
easily distinguished by its larger size and characteristic white markings.

The de~r tick, Ixodes dammini,
which ~ransmits Lyme disease.

~nd the common dog tick, enlarged
~or-comparison. rhe dog tick is

not thought. to transmit Lyme .
disease.

female male female male

Adult Deer rick
(Ixodes dammini)

A-5-3

Adult Dog Tick
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Precautions to be taken when walking in woods, brush or tall grass where­
ticks may be found include:

Tuck your pant legs into your socks and your shirt into your pants.
Deer ticks attach to clothing and then walk up •

Wear light-colored clothing so ticks may be seen more easily.

Use a repellant containin~ DEET according -to label directions-- particu­
larly on shoes, socks, pant legs. Avoid applying high concentration
products to the skin; particularly of children.

To-protect pets, consult your veterinarian for dusts or sprays.

Inspect yourself, your clothing, your children, your companion, and your
pets for ticks when you get in from the field. Shower, if possible.

Mowing grass -and cutting brush in yards may reduce tick habitat in problem
areas.

If you find a tick that is attached, remove it promptly because it takes at
least several hours of feeding before the spirochete is transmitted. Don't
handle the tick with bare hands. Grasp the tick as close to the skin as
possible, preferably with fine tweezers, and pull gently but firmly until the
tick lets go. Do not squeeze the tick. Apply antiseptic. Save the tick in a
small.bottfe of 70% alcohol or rubbing alcohol. Common tick removal methods,
such as scorching "ith a match, are not recommended because they may cause
infected -body flUids to be expelled into the skin•

The first symptom of Lyme disease is usually a-n expanding red rash at the
site of the tick bite "hich may occur-a few days or several "eeks later. The
rash may be preceeded or accompanied by flu-like symptoms such as fever,
headache, chills, nausea, facial paralysis, or pain in muscles and joints. If
Lyce disease is suspected, call your doctor immediately. Early antibiotic
treatment can avoid later, more- serious complications. Not all patients develop
the rash, ho"ever, and many do not recall a tick bite.

In most animals, the rash apparently does not occur. Lameness, loss of
appetite, fever, and lethargy may. be the first indications. As in people,
animals usually respond to prompt antibiotic therapy.

Research in Maine.
further than 20 miles
follow any expansion of
may limit the spread of

Up to this time, very fe~ deer ticks have been found
from coastal Maine. Research continuing this year will
this range and seek to determine if ecologic variables
Lyme disease.

Tick identification. If- you find ticks you would like to have ide~tified,

send them in a small vial of alcohol, along with information including the name
and age if from a person, kind of animal or other source, the location acquired,
and the date found to one of these two ~aboratorfes:

•
Maine Lyme Disease Project
Maine ~edical Center
Research Department
22 Bramhall Street
Portland; ME 04102

Insect and Disease Laboratory
(Maine Forest Service)
50 Hospital Street .
Augusta, ME 04330

Produced by the Maine Lyme Disease Task Force.
A-5-4
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Lyme Disease Policy

Lyme disease is caused by a cork-screw shaped bacteria. The
primary animal reservoirs for this organism are the white-tailed
deer and the white-footed mouse. The most common vector of the
disease is the deer tick. It is when people are bitten by the
infected tick that human disease occurs.

While sporadic cases have been reported in many states, the disease
does tend to occur largely in specific geographic areas. There are
three such areas in the USA, 1. Wooded coastal portions of New York
and New England; 2. Wisconsin and Minnesota; 3. Wooded and coastal
areas of Northern California and Southwestern Oregon.

The signs and symptoms of acute Lyme disease are as follows:

History of a tick bite (recalled in 20% of cases)

Rash
a) Beginning at the point of the bite .and becoming an

expanding red ring which may exceed 6 inches in diameter.

b) Burning sensation rather than an itching.

c) Subsequent rings may appear inside the original ring.

d) Appears 3 days to 3 weeks after the bite .

Flu-like symptoms lasting 3 - 5 days (common symptoms)

a) Fever 100 - 103 degrees Fahrenheit

b) Headache

c) Sore throat

d) Nausea and vomiting

e) Backache

If the acute symptoms 9Q untreated more severe symptoms develop
days to months later. The more concerning of these symptoms are:

Nervous System

Bell's Palsy - facial muscles droop

Pain and weakness - usually shoulder and upper arms

Brain -
Poor concentration
Depression
Seizures
Temporary paralysis resembling Guillian-Barre disease

A-5-5
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Heart -
Slowing of heart rate
Irregular heart beat
Shortness of breath
Chest pain

Joints - one or several (usually within 6 months)
Inflamed and painful

Pregnancy - can' lead to injury or death of the fetus.

The only positive proof of disease is culturing the bacteria from
the tissue in the vicinity of the bite. Many of the reported cases
have not been proven, but have been diagnosed based upon the
symptoms (the epidemiological criteria).

The disease is effectively treated with antibiotics. While
tetracyclines are the drugs of choice, penicillin and erythromycin
are also effective. The more serious symptoms do not occur if
treatment has been instituted and followed.

Lyme disease titer testing has become commercially available and
popularized in the last 18 months. Regrettably, this testing is
not perfected and is not standardized. The procedure is high in
sensitivity, but lacks specificity. As a result, the incidence of
false positives is extremely high. There are many cross reactions
of the test with other bacteria. And in addition, other states of
physiologic disturbance will regularly test positive for Lyme
disease in unexposed persons. Because of these scientific factors,
the Center for Disease Control (CDC - Lyme Disease Division, Fort
Carson Colorado) does not recommend this procedure for general
patient screening. In addition, the current testing method is very
elaborate and thus very costly ($70 - $90/specimen).

The CDC's recommendation is that Lyme titer should be reserved for
patients whose symptoms suggest Lyme disease. In that circumstance
an acute serum should be collected and three weeks later a
convalescent serum should be collected. Because of variability in
the testing, both samples should be done together at the laboratory
in the same batch of specimens.

EMR has reviewed the medical data and the position of the CDC. The
policy of.EMR is that routine or screening test for Lyme disease is
inappropriate medically, and will ultimately be deleterious to our
clients and their employees.

EMR recommends the first line of defense against this disease
should be impervious clothing and the use of approved insect
repellents. Beyond this, every employee potentially exposed should
be made aware of the importance of examining the skin for evidence
of the tick. Any tick found should be removed and kept in a
plastic container or jar (identification of the type of tick may be
important in diagnosis).

A-5-6
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Lastly, but by no means least, every employee should be made aware
of the symptoms and urged to seek medical attention if these
symptoms manifest themselves. Lyme disease titer should only be
used when symptoms suggest disease and then testing should be done
as recommended by the CDC.

Prophylactic use of antibiotics is to be condemned.

A-5-7
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What Is It?

Lyme disease is a bll.cterial infection spree.d by the bite of a tick.
In the Eastern U.S.• it is most commonly sp!'"98.d by the Deer tick.
while in !he Western U.S. it is c:arried by !he Black legged lick.
A. charncteristic "'bull"s QljO- skin rash usually occurs at the bite:
subsGc;Jently the heart. n9lVOUS system and joints may become affected.

How common Is It, and where Is It found?

Lyma diseaso has been reported world wide and as of June 1988.
5000 C1S8S had been reported in the U.S. It is felt by the medical
profess.ion that the number is grossly under reportad becauSQ of
the difficulty in al8gnosis and the fact that not aD states require the
tQpartfng of the disease to public hea!th officials.

MoI'6 1tIan 90 percent of the 5000 reported cases have been in only
soven states. induding::

Corn"J8dicut

New York

1n spi!D of that. infec:t8d ticks t"ave been found in 32 of the 50 states,
main!,. in woodland type environments.

evhat are the symptoms ot Lyme disease?

'The medical profession has divided Lyme dis88se into 1hnM c6nica1-- ..... 1

W1t1ltn 30 daya of bec:on'inO Infected. Ibout 50 JNIC'C*It of the
pGienta dneIop a cnaracteriItIc bright .... -wr. .,.. skin
taaft. The ruIl is u&UaIIy centered oil the point 01 bile and may
e:xpanda In .. to beCWMtI .. and 2D Inc:heIIn diamNt. The
raM is~ lOUM on the 1h~ In the groin or underarm .
...... Olher SJIt'4lIoms In UlIa 1IaQ. inc:lude tallgue. headache.
iliff neck. nudlI -=n- and paint. a60nQ wtdI • ~eraI fMlaia
In ttloM caa.- wIl.. the chu&tertadc akin ruh eso. not: dewlap.
phyaIcianS !\ave had grM* dlmcuIU.. In corr.clly diaQnoling...-
S"OI 2

~ of 1he MCXlnd age of LyYM dIsNM generaDy
occur _hfn 1M nut ...,.... weeks and may Indude
net.I~ and caedtac symptoms.

NeuIOlOgIcat inYolYernentl~ 10 CCQlt In abouI 15
pe«:ent 01 the pc..... and consisl: 01 sucti U'dnp as
IntJarnrn;I;don of tIMi brain and ita rNlrrtxanea. Itdiam­
mmlon Of netWI tOOtS. and poaIbfy ladal paratyM,.
The nevroIogIcal~ Mve been reported 10 Iasl:
~ manU. MId thin tn most caus spon1anllOUSly_.
cardiac symptorra havtI~ reported In about 8 per­
cent a( the ~ed ca.- MId havtl included dtzzlnesa..
short,,", of ~Il and Imlquiar heart beats. The
cardiac sylf1)tOlTlS have also reportedly dlsappeaJ'ed after-_...

• A-S-8

$tIIge 3

The main SVfTlltom 01 Lyme dIsaase In thi& stage is
iltthntts Which may appear as long u two years after
lhe run. Lyme arthritis hu alleaed more lhan SO
percenl 01 Ihe ~"nts 01 lhe disease. In gen.... it is
ttl. wg. joints lhal are involved and could Include lhe
knees. shoulders. elbow&.. ankles and wrists. In Lyme
artnritis. the joints become swollen. red and hot while
any movemenl causes pain. The milial artack of Lyme
anIlritis may only Iasl: a week. btll sucll .attae1C5 ha\oe
gener3Jly been recurrenl in nature.

In addilion to tt1e arthritis, a small number of paltonts
have also exllibfted additlona! neuroklVlcal sy~rm
that indude loss of memory. mood swings and difliculty
wtIh concentration.

What can be done abouf Lyme disease?

The first thing that should be done is prevenf#0n, and there are
a t'&Jmbet of things that·can be done to mintrrize the potontial
for exposure tD the lick bome bacteria. The preventive moesures
include:

FREOJENTNSPECl1ON FORANOREMOV'Ala:Tt:KS. Once
a tic:X is on lhe ho&t. I may taka up tD a day 10 IdaC:h ms
IMd. ~ removal reduca lhe potenltal for 1M tf'aI'lSo.
mission of the bacteria..

USEa: ct.OTHHi lHAT IS LG-lT ax.a:lED AND 'I1GI-fT F'I1'TN3
AT THE ANKlES AND WRISTS. The cobt mprovn the ctIance
thai a :idt wiD be Men befen it hu an opponunily 10 aItacb,
while 1!'Ie tight cuffs maM it mont dlllicul tor the tick to
tudl a point of skin contae:L

USE T1CK REPEllENTS. The moaI ..........'.'ICIed,.....
c:otUin eithw dlelhyt toluarflid,e (alao known as Oeet) or
pormIIChrin. • is lurth. 'WCOihl'.<dCd thai theu
~nt. be~ to~ i1lCher than 10 skin.
CommetciaJ producta that contIin e- Indude "Deep
WOOdS orr and a number of others. Pennel:hrin is
c:onr&it'4d In a product caIed "Pennanone TiCk RepeIIenr
tf\aI is lreq"entty availaJ* in hardware. lawn & garden.
and soorts !lcnL.

BRUSH c::Fr andoIor REMOVE n::::K PA::11CCT1VE a.01HNG
BEfORE ENTERING "" I>IlOOA ENVIRONMENT. ll;o..­
tIcka from gening tnto at-. where you would not IPP'd
to I\aq to lIM pratedtve rrw.&SUNL

T'he second lhing that can be done is tr8Iltmert1 of 1hose suspected of
having been infected with the Lytm disease causing b&cteria.

At all th,.e stages. Lyme dIMaM tIM been successfully

trNled IhrOUgh the use of bc'oad sped:rum antibiotics.
Early Itu.tmenl Ilu reduc:.d tile poIentlal lor tile
devtlloOment a( ...toIoga. cardiac 01 artl'lrilic comp.
tications CXlnlITI)nfy enc:::ourured in the later agee.
Even wnen Ittt unttealed ul'lIll the Dr stages. amI­
biotic !tNtment of Lyme disease Ila& stili proven 10 be
effectIVe. however. hospuUzalion may be required lor
intravenous adminlsl:ralion ol lhe anl:ibiotlc rather than
througn oral <1dministratlon•
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APPENDIX A-6

A.l HEAT STRESS

Due to the increase in ambient air temperatures and the effects of protective outer
wear decreasing body ventilation, there is increased potential for injury, specifically
heat casualties. Site personnel will be instructed in the identification of a heat stress
victim, the first-aid treatment procedures for the victim, and the prevention of heat
stress casualties.

A.l.l Identification and Treatment

A.1.1.1 Heat Exhaustion.

Symptoms. Heat exhaustion usually begins with muscular weakness, dizziness,
nausea, and a staggering gait. Vomiting is frequent. The bowels may move
involuntarily. The victim is very pale, the skin is clammy, and he or she may perspire
profusely. The pulse is weak and fast; breathing is shallow. The victim may faint
unless he or she lies down. This may pass; however, sometimes it persists and, while
heat exhaustion is generally not considered life threatening, death could occur.

First Aid. Immediately remove the victim to the CRZ in a shady or cool area with
good air circulation. Remove all protective outer wear. Call a physician. Treat the
victim for shock (i.e., have the victim lie down, raise the feet 6 to 12 inches, and
maintain body temperature but loosen all clothing). If the victim is conscious, it may
be helpful to give sips of water. Transport the victim to a medical facility.

A.l.l.2 Heat Stroke.

Symptoms. This is the most serious of heat casualties because the body excessively
overheats. Body temperatures often are between 107 and llO°F. The victim will
have a red face and will not be sweating. First there is often pain in the head,
dizziness, nausea, oppression, and dryness of the skin and mouth. Unconsciousness
follows quickly and death is imminent if exposure continues. The attack will usually
occur suddenly. Heat stroke is always serious.

First Aid. Immediately evacuate the victim to a cool and shady area in the CRZ.
Remove all protective outer wear and all personal clothing. Lay the victim on his
or her back with the head and shoulders slightly elevated. It is imperative that the
body temperature be lowered immediately. This can be accomplished by applying
cold wet towels or ice bags to the head and groin. Sponge off the bare skin with cool

• WOO69436APPA

ABB Environmental Services, Inc.

A-6-1
7462-1)1



•

•

APPENDIX A-6

water or rubbing alcohol, if available, or even place the victim in a tub of cool water.
The main objective is to cool without chilling. Do not give stimulants. Transport the
victim to a medical facility as soon as possible.

A.l.2 Prevention of Heat Stress

One of the major causes of heat casualties is the depletion of body fluids and salts
through sweating. Fluids should be maintained in the Support Zone. Salts can be
replaced by either a 0.1 percent salt solution, more heavily salted foods, or
commercial mixes such as Gatorade. The commercial mixes are advised for
personnel on low-sodium diets.

During warm weather, a work schedule will be established that allows most work to
be conducted during the morning hours, before ambient air temperature levels reach
highs.

A work/rest schedule will be implemented for personnel required to wear Level B
or C protection (i.e., an impervious outer garment) with sufficient time allowed for
personnel to "cool down" (this may require working in shifts). Two hours is the
maximum time between breaks at Level B or C, regardless of temperature. At
elevated temperatures, breaks should be scheduled as follows:

Ambient Temperatures

Above 90°F
85° to 90°F
80° to 85°F
70° to 80°F

A.1.3 Heat Stress Monitoring

Maximum Time
Between Cool Down Breaks

l/.I hour
Vz hour
1 hour
IVz hours

Monitoring of personnel wearing impervious clothing should commence when the
ambient temperature reaches 70°F, with increased frequency if ambient temperature
increases or as slow recovery rates are indicated. When temperatures exceed 85°F,
workers should be monitored for heat stress after every work period. As a screening
mechanism of the body's recuperative ability to excess heat, one or more of the
following techniques should be used.
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1. Measure the heart rate (HR) for 30 seconds, by radial pulse, as early in the
resting period as possible. At the beginning of the rest period, the HR should
not exceed 110 beats per minute. If the HR is higher, the next work period
should be shortened by 10 minutes (or 33 percent), with the length of the rest
period staying the same. If the pulse rate is still above 110 beats per minute
at the beginning of the next rest period, the following work cycle should again
be shortened by 33 percent.

2. Measure oral body temperature with a clinical thermometer, as early as
possible in the resting period. At the beginning of the rest period, oral
temperature (OT) should not exceed 99°F. If OT exceeds 99°F, the next
work period should be shortened by 10 minutes (or 33 percent), with the
length of the rest period staying the same. If the OT again exceeds 99°F at
the beginning of the next period, the following work cycle should be further
shortened by 33 percent. OT should also be measured at the end of the rest
period to ensure that it has dropped below 99°F.

3. Maintain good hygienic standards by changing clothes frequently, showering
daily, and allowing clothing to dry during rest periods. Persons who notice
skin problems should immediately consult medical personnel.

A.2 COLD STRESS

Cold weather may often cause problems for personnel working outside, even at
temperatures above freezing. As temperatures drop below freezing, the potential for
cold weather injuries increases dramatically, as does the potential for equipment
failure. Because of the considerable danger to personnel, outdoor work should be
suspended if the ambient temperature drops below OaF (-18°C) or if the windchill
factor drops below -29°F (-34°C). These levels represent guidelines that should be
used as an action level unless the HSO determines and documents otherwise.
Table A-2, which shows equivalent temperatures (i.e., windchill) for a range of
ambient conditions, should also be referred to.

Snow and ice increase the risks to personnel and operations through reduced
visibility, increased potential for falling injuries, reduced on-site mobility, and the
increased time required to access the site (or off-site support services).
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In view of these factors, it is critical that the HSO establish site-specific safety and
operating protocols, and that all on-site personnel be made aware of the risks.

A.2.1 Local Cold Injuries

Local cold injuries affect specific areas of the body (e.g., fingers, ears, or toes),
including the more commonly recognized injuries described in the following
subsections.

A.2.1.1 Chilblains. Chilblains is a chronic condition affecting the skin and
peripheral capillary circulation, resulting from prolonged exposure of the bare skin,
primarily in the extretnities, to temperatures at or below 60°F. The best method of
preventing and treating chilblains is to cover and protect the skin, thereby avoiding
prolonged exposure to the cold.

A.2.1.2 Frostbite. Frostbite is freezing of the hands, feet, ears, and exposed parts of
the face as a result of exposure to very low temperatures. Frostbite occurs when ice
crystals form in the fluid in cells of the skin and tissue. As long as blood circulation
remains good, frostbite will not occur.

There are three stages of frostbite: incipient frost bite (frostnip), superficial frostbite,
and deep frostbite. The classification depends on severity and can range from
incipient frostbite (frostnip), which affects the skin; to superficial frostbite, which
involves the skin and the tissues immediately beneath it; to deep frostbite, which is
much more serious with damage that may affect deeper tissue and even bone.

SV1IlJ>toms. Symptoms for each of the three stages of frostbite are described as
follows.

• Frostnip. Skin first turns red and then later becomes pale or waxy
white. There may be tingling, stinging, aching, an uncomfortable
sensation of coldness or numbness, or no noticeable symptoms.
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• Superficial Frostbite. The skin turns white or gray-white and is waxy
in appearance. It is firm to touch (i.e., does not move easily) and the
tissue beneath the skin is soft and resilient. There is a lack of
sensation in the area.

• Deep Frostbite. The tissue is pale, cold, and solid with possible
blisters and swelling. The hands and feet are especially susceptible to
deep frostbite.

Emergency Treatment of Frostbite. Frostnip is easily treated in the field by the
application of body heat, which should be applied before the affected area becomes
numb. If frostnip affects your fingers and hands, place them against the skin of your
chest or in your armpits. To warm your face, hold a mitten or scarf over the lower
part of your face and breathe into it. Thaw frozen spots immediately. Do not rub
affected areas.

Superficial frostbite usually responds to the application of body heat, as described
previously. If the skin does not respond to body heat or if it resembles the early
stages of deep frostbite, follow the emergency treatments listed in the following
paragraphs. DO NOT rub affected areas.

For deep frostbite, if possible, the injured person should be taken to a heated shelter
to avoid further frostbite. If it can be done without the danger of further frostbite,
remove all constricting items (e.g., boots, gloves, and socks) from the injured area.
RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible, warm the
extremities in a carefully controlled water bath (104 to 106°F) until tips of the fingers
or toes turn pink and feeling is restored. If a water bath is not available, either apply
wet packs (100 to 112°F) to the person's body, or gently wrap frostbitten area in
blankets or some other warm material.

DO NOT attempt to thaw the affected parts by exercising them or heating them in
front of an open fire, heat lamp, radiator, or stove. The person could receive a heat
injury as a result of sensation loss.

DO NOT use snow to thaw frostbite. DO NOT rub, massage, or use pressure on the
affected areas. Keep the frostbitten parts elevated if possible. Watch to see if CPR
is necessary. Give the victim warm drinks such as tea, coffee, or soup. DO NOT
GIVE ALCOHOLIC BEVERAGES. Have the victim exercise fingers or toes as
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soon as possible, but only after they are warmed. DO NOT allow a person with
frostbitten feet to walk; walking may cause additional damage.

Medical Treatment of Frostbite.

• Frostnip. Usually does not require medical care.

• Superficial Frostbite. Blisters may require medical care.

• Deep Frostbite. EARLY MEDICAL TREATMENT IS URGENT!
Transport the victim to medical care facilities at once.

Prevention of Frostbite. It is far easier to prevent or stop frostbite in earlier stages
than to thaw and take. care of badly frozen flesh. To protect the body against
frostbite, the following precautions should be taken:

• Wear enough clothing to protect against the cold and wind.

• Wear warm gloves and boots.

• • Pull a scarf or jacket flap over the lower part of the face or pull a
hood tightly around the face.

• Occasionally exercise the face, fingers, and toes to keep them warm
and to detect any areas that may have become numb.

• Crew members should watch each other closely, especially the face, for
signs of frostbite.

A.2.1.3 Immersion Foot. Immersion foot (formerly called trenchfoot) is a cold injury
resulting from prolonged exposure to near-freezing temperatures when standing or
walking on wet or swampy ground.

Svrnptoms. In the early stages, the feet and toes are pale, cold, numb, and stiff, and
walking is difficult. If preventive action is not taken, the feet will swell and ache; in
extreme cases, this may result in irreversible damage to the tissues of the foot or leg.
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Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub
or massage. If necessary, clean feet carefully with soap and warm water, then dry,
elevate, and expose to warm but not hot air.

Prevention of Immersion Foot. Because the early stages of immersion foot are not
painful, crew members must be constantly on the alert and check feet often when
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear and
changing socks frequently because perspiration, trapped inside waterproof boots or
heavy footgear, can contribute to immersion foot symptoms. Avoid standing in wet
areas. If feet get wet, dry them as soon as possible, warm them with your hands,
then use foot powder, and change to dry socks. If you cannot change wet boots and
socks, exercise your feet frequently by wriggling your toes and moving your ankles.
Never wear tight boots.

A.2.2 Systemic Cold Injuries

Systemic injuries are those that affect the entire body system. Severe body cooling,
known as systemic hypothermia, can occur at temperatures well above freezing.
Hypothermia, which can be fatal, is the progressive lowering of body temperature
accompanied by rapid, progressive mental and physical collapse. A large percentage
of wilderness deaths are the result of hypothermia.

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold
winds, fatigue, hunger, inadequate clothing or shelter, and excessive perspiration from
strenuous exercise followed by too rapid cooling.

Hypothermia often occurs between temperatures of 30 to 50°F, which most people
believe are not dangerous. Crew members should be alert for symptoms of
hypothermia, especially when temperatures are dropping rapidly or when they must
work in rain, snow, or ice.

Hypothermia may occur on land or following submersion in even moderately cold
water (i.e., 65°F or lower). On land, hypothermia may take a full day or more of
exposure to develop; however, if the conditions are extremely severe, death may
occur within a few hours of initial symptoms.

In cold water, death may seem to be from drowning; in reality, it is usually the result
of hypothermia In water, skin and nearby tissues chill very fast; in 10 to 15 minutes,
the temperature of the heart and brain may drop. When the core (Le., internal body)
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temperature reaches 90°F, unconsciousness may occur; when body temperature drops
to 80°F, heart failure is possible.

A.2.2.1 Symptoms. In the early stages of hypothermia, the body begins to lose heat
faster than it can be produced, making an effort to stay warm by shivering. When
the body can no longer generate enough heat to overcome heat loss and the energy
reserves of the body become exhausted, body temperature begins to drop. This
affects the ability of the brain to make judgments and also results in loss of muscular
control. As the body temperature drops, hypothermia symptoms become increasingly
severe, as shown in the following table:

•

Person is conscious, alert with increased
respiration. Shivering may become
uncontrollable as core temperature nears
95°F.

Person is conscious but disoriented and
apathetic. Shivering is present but
diminishes as temperature drops. Below
92OF, respiratory rate gradually diminishes
and pupils being to dilate.

Person is semiconscious. Shivering is
replaced by muscular rigidity. Pupils are
fully dilat~d at about 86 oF.

Unconscious; diminished respiration.

Barely detectable or nondetectable
respiration.

Above 95°

90° to 86°F

Below 86°F

Below 80°F

A.2.2.2 Emergency Treatment of Hypothennia. Move hypothermia victim to shelter
and warmth as rapidly as possible. In verv mild cases, dry clothing and shelter may
be all that is needed. Gently remove all of the victim's wet clothing (so energy is not
expended by warming and drying wet clothing) and replace it with a dry set. Give
the person something warm to drink. DO NOT GIVE ALCOHOUC BEVERAGES.
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ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL
EMERGENCIES. PROVIDE EXTERNAL HEAT IN ANY WAY POSSffiLE! A
warm bath (with the water kept between 105° and HOOP) is the most effective way
of warming a victim of hypothermia NEVER put an UNCONSCIOUS VICTIM in
a bathtub.

If it is not possible to give the person a warm bath, use one of the following
ALTERNATE METHODS:

• Wrap warm moist towels (or other fabric) around the victim's head,
neck, sides, and groin. As the packs cool, rewarm them by adding
warm water (approximately 105°P). Check the temperature of the
water with your elbow or the inside of your arm; it should be warm but
not hot.

•
• If you are at a remote outdoor location and cannot use the other

method, make a "human sandwich" by placing the unclothed victim in
a sleeping bag (or between blankets) with two other undressed persons
to provide body-to-body heat transfer. THIS WIlL SAVB LIVES.
Additional sleeping bags or blankets can be placed over and under the
victim.

DO NOT wrap a hypothermia victim in a blanket without an auxiliary source of heat
unless it is to protect against any further heat loss before treatment can begin, or you
need to go for help and there is no other alternative.

Continue treatment once the victim has stabilized. Give warm liquids and nourishing
food if the person is conscious. Check the person for symptoms of frostbite and if
necessary, give treatment.

Handle the patient gently and do not allow him or her to walk. Exertion can
circulate cold stagnant blood from extremities to the central body and cause
"after-drop," in which the patient's core temperature drops below the level that will
sustain life. ALCOHOL CONTRIBUTES TO AFTER-DROP.

A.2.2.3 Medical Care for Hypothermia. HYPOTHERMIA IS A SEVERE
EMERGENCY. GET MEDICAL TREATMENT AS SOON AS POSSffiLE. Even
persons with mild hypothermia should see a doctor.
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A.2.2.4 Prevention of Hypothennia. In cold weather, never go into the field without
wearing adequate clothing. Take a complete change of warm clothes and one or two
extra pairs of socks (in plastic bags). Wear or carl)' a windproof, water-resistant
outer jacket and, in rain or snow, wear adequate raingear.

Stay dl)'. If your clothing becomes wet from perspiration, rain, snow, or immersion
in water, change it as soon as possible. If you start to shiver in a prolonged or
violent way, seek shelter at once. Shivering may produce heat but it also uses up
energy. Violent shivering may be an early sign of hypothermia.

Avoid accidental inlmersion in water. Practice boat safety and learn cold water
survival techniques. If you fall into water and you are not vel)' close to shore, remain
quiet. Keep your head out of water, clinlb onto the boat, or hold or clinlb onto any
other object that will support you and keep you up out of the water.

A.2.3 Safety/First Aid Equipment

In view of the causes, results, and appropriate treatment of cold weather injuries
discussed previously, as a minimum, the following safety equipment should be
included during cold weather operations:

• •
•
•
•
•

extra clothing for all personnel
blankets and/or sleeping bag
high-energy food and drinking water supply
toboggan
tow ropes

In extreme cold conditions, add the following safety items:

• electric blanket (if an electrical source is available)
• portable emergency generator (with fuel, oil, and cords)
• space heater and fuel

A.2.4 General Winter Operations

Cold weather conditions can severely affect winter operations. The Site Manager
and HSO must plan work schedules and project tasks accordingly.
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A.2.4.1 Preliminary Assessment. If you will be working outdoors in cold weather,
assess the local weather conditions through the news media (i.e., radio, television,
and newspapers) to determine whether work should progress and/or the amount of
preparation needed. Carefully consider questions such as the following:

• What are the typical wind and weather conditions for the period in
which you will be working?

• Are the areas in which you will work sheltered or open to the wind?

• Is there a place nearby for periodic warming breaks? Can you obtain
or heat warm food and beverages there? Is there a source of drinking
water?

• Are there ways to minimize the length of time that crew members will
have to work outdoors in the cold?

• If you use a vehicle for a warming area or will use a heater in a .closed
room, how can you ensure there is adequate ventilation to prevent
carbon monoxide poisoning?

A.2.4.2 Scheduling. Wherever possible, try to schedule work during the least severe
weather. Rotate crew members to keep cold exposures short and allow sufficient
time for frequent warming breaks. Remember that workers in heavy clothing often
need more time to complete the tasks and may become fatigued more easily. Be
aware that operations may have to be discontinued if winds increase or the
temperature drops.

Because winter days are short, scheduling should allow time for taking care of
equipment and supplies before nightfall. Once it becomes dark, it is more difficult
to gauge terrain, and temperatures are likely to drop.

A.2.4.3 Site Access. Snow and ice could make travel on site access roads impossible,
or treacherous at best. Personnel should not be allowed to work on-site if conditions
could severely hamper the arrival or departure of emergency vehicles. If the route
to off-site medical facilities is blocked by snow or ice, an otherwise minor injury
could result in a major medical emergency. If conditions warrant, the following
provisions should be made:
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• snow removal/plowing services for site access roads

• a dependable, four-wheel-drive vehicle available to on-site personnel
for transporting an injured person to an off-site medical facility

• sleeping bags, blankets, a food supply, and water kept on-site in the
event a sudden storm requires personnel to remain overnight

The HSO is responsible for deciding when weather conditions make site access
unsafe, thereby requiring work to stop until conditions improve.

A.2.4.4 Equipment and Supplies. Obtain equipment and supplies that will help
prevent cold stress and will help in the treatment of cold stress disorders. Required
equipment includes a reliable ambient temperature thermometer, a wind gauge, and
a windchill chart. If the site is potentially windy due to a lack of natural or
manmade windbreaks (e.g., trees, valleys, and structures), try to provide means of
shielding workers from the wind. If working at a remote location, carry extra food
and water because hunger and dehydration contribute to cold stress. If possible,
make provisions for hot food and beverages. Ensure that emergency communication
equipment is available and operational for crew members working in the cold, at
heights, or in remote locations.

Close attention must be given to the effects of cold weather on field equipment.
Batteries can be severely affected by cold resulting in disabled radios, air monitoring
equipment, sampling pumps, and vehicles. A supply of fresh batteries, a sufficient
number of charging units, and a set of automotive jumper cables should be
maintained on-site. In addition, the electronics in many field instruments such as PI,
LEL, and oxygen meters, as well as the cheJnical reactions in detector tubes (e.g.,
Draeger tubes) can also be adversely affected by the cold. The manufacturers'
literature must be consulted for minimum operating temperatures.

If at all possible, monitoring well sampling tasks should not be scheduled during cold
weather. These tasks generally require the use of relatively delicate pumps; long,
uninsulated stretches of tubing; and significant quantities of decontaJnination
solutions. Unless considerable effort is expended to prevent pumps, hoses,
decontaJnination solutions, and sample containers from freezing, attempting to
sample monitoring wells in cold weather may be counter-productive. Portable
shelters should be considered if cold weather sampling is necessary.
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Table 8-5

Analysis Results -- Site 8

·]1

I
I

Parameter

Se leniUJll

Chromium

Iron

Copper

pH

Water Sample

0.1 mg/l

ND

1. 5 mg/l

ND

6.2

Sediment Sample

1.43 mg/kg

17.22 mg/kg

12,956 mg /kg

11.07 mg/kg

6.5

,

I

•

•

ND = None detected

Only the limited metals shown were analyzed as indicator parameters. However,
tp~s does not imply that the quality of the water is or is not incompliance
w:Ltn water quality standards. Further analysis will be required to make that
detemnation. The concentrat:ion of iron and the pH suggest that the landfill
may be impacting on water quality.

The results of the sediment analysis indicate that chromium and copper and, to
a larger degree, iron, :nay be leaching out of the landfill. The results of the
sediment analy sis are not out of the range of naturally-occurring concentra­
tions in soil. The stream in question is a relatively small, irregular stream
with normally 10" flow. However, during storm events the stream flow increases
substantially. Resuspension of the contaminants in the leachate may be occur­
ring as the increased flow during storms :nay have a scouring effec t on the sed­
iments.

8.9.4.2 Receptors. The potential exists for leachate from this site to be
transported throughout the tributary stream and ultimately into the Androscog­
gin River. The river is estuarioe in this area, and as such is subject to nat­
ural tidal flushing. The potential for a small amount of leached metals to be
detected in this system is therefore unlikely. The stream itself, however,
probably contains diverse invertebrate fauna, as well as several small fish
species typical of small streams. No obvious terrestrial or aquatic impact was
noted at the site.

8.10 SITE 9, NEPTUNE DRIVE DISPOSAL SITE. The extent of this site is uncer­
tain. There was a dumping area located under the Marine Barracks north of Nep­
tU"2 Road and a dumping area behind Building 201 south of Neptune Road. These
two sites are considered to be contiguous and constitute a single site. The
location of the site is shown on Figure 8-10.
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8.10.1 Site History. The site was reported to be in operation from 1951 to
approximately 1960. For awhile it was the main Air Station disposal area. At;­
cording to personnel interviews it was used before operations began at Site 1.
As discussed previously, there is a conflict in the reported starting dates for
Site 1. Another interviewee reported that Site 9 was used from 1943 to 1946
and from 1951 to 1952. It was indicated that this was the first dump area used
at the Air Station, and the practice was to use only one dump area at a time. A
1946 Air Station map shows the area designated as a dump.

These conflicting data indicate that the site was used as the main Air Station
dump for at least a short time in the early 1950' s between the time the Air
Station was reopened and Site 2 was put in use. The site may have also been
used as a primary disposal area between 1955 and 1959, which would ,account for

. discrepanc ies in the startup date of Site 1.

5.10.1.1 Incinerator. An incinerator was located at the present location of
Building 212. The incinerator was used prior to the Air Station's closure in
1946. Its later use is uncertain.

8. 10. 2
so lid
other
solid

Site Ooeration. During the period the incinerator was in operation
wastes were burned and the ash was placed in the dump. Solvents and
liqcids were burned on the ground. At least some direct disposal of
waste took place during the 1950's.

•
8.10.3 Hazardous Wastes Present. The wastes at the site would include sol­
vents and paint sludges" although the quantity of waste is'unknown. It has been
reported that wastes from the Metal Shop were disposed of at this site for sev­
eral years.

8.10.4 Migration Potential. The site is adjacent to two small streams that
form an unnamed tributary to l1erriconeag Stream. Both of these streams appear
to sustain year-round flow. A culvert that comes from under the Marine Bar­
racks area discharges to the northern stream. Examination of the banks of the
northern stream shows heavy i1"on oxide staining, which is characte1"istic of
leachate (Figure 8-11). Leachate appeared to be entering the stream from seeps
in the stream bottom, from the bank behind Building 201, and from the culvert
from the Marine Bar1"acks area. A stream water sample was collected from near
the bank on the south side of the stream. The sampling location was out of
the influence of flow from the culvert.

8.10.4.1
sho~ in

Chemical Analysis. The
Table 8-6. The samp Ii ng

results of water and sediment analysis are
results are inconclusive_

•

8.10.4.2 Receptors. Based on the leachate seeps seen during the lAS and the
position of the site. the primary migration pathway is to the two steams that
flow into Merriconeag Stream and Harpswell Cove. For a discussion on the sen­
sitivity of the cove see subsection 8.2.6.

8.10.4.3 Groundwater. The site has a shallow water table. Groundwater dis­
charges to the two streams but it is not known if these streams are effective
barriers to groundwater flow. There are no wells in the vicinity of the site •
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Table 8-6

Analysis Results -- Site 9

Sediment Water
Parameter mg/kg mg/L

Selenium 0.058 O. 07

Chromium 35.96 ND

Iron 9,280 0.10

Copper 49.88 ND

pH 5.5 6.00

NO = None detec ted

8.11 SITE 10, HARPSWELL FUEL DEPOT. This site is a contractor-operated fuel
depot located several miles south of the Air Station on Harpswell Neck (Figure
8-12). Figure 8-13 is a view from the inland part of the depot toward Middle
3ay. The site topography is steep. The change in elevation is from 146 feet
at the ~st (inland) boundary to sea level at the shoreline. The storage tanks
are above-ground and are clustered near the shore. The tank area is bermed.

8.11.1 Site History. This site began operation in 1956. All of the tanks at
the depot have been certified as lead free. Tank 3 has contained unleaded fuel
since 1975; the other tanks have contained unleaded fuel since 1963. There
have been a number of fuel spills at various times, and the soil is saturated
..-ith oil. Two recovery weUs have been installed (in April 1982 and June 1982)
to recover fue 1 from the subsurface. One pump is running all the time, and ap­
proximately 5 gallons of oil are recovered per day. The oil is collected in
drums and removed by a contractor. A french drain system has been installed
that carries runoff to the oil/water separator system.

8.11.2 Site Operation. Between 1956 and 1963 all of the tanks held leaded
fuel. During this period when the tanks were cleaned the mainholes were op­
ened near the bottom of the tanks and the scale was discharged near the tank
inside the berm. The scale was buried ·in place.

8.11.3 Hazardous Wastes Present. The waste of cor>:ern is the lead contained
in the tank scale that is buried inside the berms. The tanks were cleaned ap­
proximately every 4 years. Records of exact schedules were disposed of when.
the site operation was taken over by a contrac tor. In the 7-year period of
leaded fuel use, tank cleaning was conducted at least once, and possibly twice.
The quantity of lead that was diSCharged is unknown.
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TABLE C-l

SUMMARY OF GROUNDWATER ORGANIC AND INORGANIC ANALYSIS (1989 - 19911

INTERIM RECORD OF DECISION: SITE 9
NAS BRUNSWICK

•
. ::~~N~-~R-·~-~U-T~-:N ... ~ . M~~~IM~~:3 . M~~:311~~~I.~904 I MV"',"1 NI~~:~ I· ~~~,~.I M1~~I~,IM~~~:' I.M.'.•O~. I MIW.'O"c,,,,,,,

Vinyl Chloride I 12 I ND I 27 I ND I ND I ND I ND I ND I 18 I ND I NA I 31 I NA I NA I NA

1,1·Dichloroethane I 12 I ND I 12 I ND I 6J I 5 I ND I 36 I ND I ND I NA I ND I NA I 20 I 20

1,2-Dichloroethylene I 6 I ND I 6 I ND I ND I ND I ND I ND I NO I NO I NA I 79 I NA I NO I NO

2-Butanone I NO I NO I NO I NO I 68J I NO I 110 I NO I NO I NO I NA I NO I NA I NA I NA

Aluminum I NO I NO I NO I NO I 1130 I NO I NO I 445J I NO I NO I NA I NO I NA I NA I NA

Caloium I 18000 I 9700J I 21100 I 7140 I 16800 I 18400 I 6650 I 12000 I 26600 I 18200 I NA I 10700 I NA I NA I NA

Iron I NO I 3600J I NO I 3430 I 1950 I NO I 3700 I NO I NO I NO I NA I 115 I NA I NA I NA

Magnesium I 5700 I NO I 5960J I NO I 5610 I 5730 I NO I NO I 5570 I NO I NA I NO I NA I NA I NA

n Man9anese 160 240J 167 207 123 155 223 336 2500 823 NA 52.5 NA NA NA

,!... Mercury 0.22J NO 0.23 NO NO NO NO NO NO NO NA NO NA NA NA

Sodium 7500 17000J 5410 14000 8040 NO 17800 36700 16100 10800 NA 35100 NA NA NA

Zinc I NO I NO I NO I NO I 25.3 I NO I NO I NO I NO I NO I NA I NO I NA I NA I NA

Bicarbonate I NA I NA I NO I NO I NA I NA I NA I NA I NA I NA I 43 I 74 I 100 I NA I NA

~_ I ~I~I~I~I~I ~I ~I ~I~I~I~I ~ 1M! ~ I ~

~_ I ~I~I~I~I~I ~I ~I ~I ~1~14~1 881ul ~I ~

Notes:

All concentrations in IJ9/L except bicarbonate, chloride, and sulfate which are in mg/L.
Sample locations are shown in Figure 1-2.

pg/l
mg/l
J
NO
NA

W0069436T/3

micrograms per liter
milligrams per liter
estimated concentration
not detected
not analyzed
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TABLE C-2

SUMMARY OF GROUNDWATER ORGANIC ANALYSES (1993)

INTERIM RECORD OF DECISION: SITE 9
NAS BRUNSWICK

VOC. lua/L)

Vinyl Chloride 10 NO 8J NO 9J ND/2J NO NO NO 10J/8J NO

1,1-OCA 10 NO ND NO 2J NO NO NO NO 1J/1J NO

1,2-0CE 10 NO 1J 4J 1J NO NO NO NO NO NO

Toluene 10 1J ND NO NO NO NO NO ND NO ND

PAH. (Total) 30J 5J 12J lJ ND/NO lJ NO 4J 3J/NO NO

Pest/PCB (ug/l) NO ND NO NO NO NO NO NO NO NO

'i' SVOC. lua/L)
tv

Notes:

J
LT
OUP
MW
vac
svac
Pe.tj
PCB
P9/L
NO
CROL
•

Estimated Value
Leachate
Duplicate Sample
Monitoring Well
Volatile Organic Compound
Semivolatile Organic Compound

Pesticides/Polychlorinated Biphenyl
micrograms per liter
not detected
Contract Required Quantitation Urn it
LT-901 is a leachate water sample and not a monitoring well water sample

W0069436T/4



• •TABLE C·3
SUMMARY OF GROUNDWATER INORGANIC ANALYSES (1993)

INTERIM RECORD OF DECISION: SITE 9
NAS BRUNSWICK

•

Aluminum

Antimony

200

50

50-200 S I 1,430

5

4,940

NO

NO

NO

NO

NO

NO

NO

NO

NO

241J

NO

ND

NO

5,510

NO

1,910/1,830

NO

NO

NO

552

Arsenic

Barium

Beryllium

Cadmium
n
~ Calcium

Chromium

Cobalt

Copper

Iron

Lead

10

200

5

5

5,000

10

50

25

100

3

50 R

2,000

4

5

100

1,300 T

300S

15 T

1,500

5

100

20

9.4J

54.4J

NO

NO

15,700

16.3

7.8J

23.1J

7,190J

32.8

NO

NO

NO

NO

18,400

NO

NO

NO

NO

NO

NO

NO

NO

NO

14,100

NO

NO

NO

314J

NO

NO

NO

NO

NO

40,300

NO

NO

NO

NO

NO

NO

NO

NO

NO

24,100/25,700

NO

NO

NO

NO

NO

NO

NO

NO

NO

2,140J

NO

NO

NO

350J

NO

ND

NO

NO

NO

4,180J

NO

NO

NO

NO

NO

NO

229

NO

5.4

33,800

9.9J

NO

NO

30,100J

NO

NO I NO

443/441 I 45.4J

NO I NO

NO I NO

51,300/51,300 22,000

NO/4.3J NO

NO I NO

NO I NO

12,OOOJ/12,100J I 220J

NO I NO

2,8

17

18,000

6.3

8

4

4,430

10

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

5,000

15

0.2

40

5,000

5

10

5,000

50 S

2

100

50

100 S

200

2

150

10

50

2,180J

219

NO

NO

3,040J

NO

NO

711,000

5,520

183

NO

NO

NO

NO

NO

5,240

4,310J

55.7

NO

NO

2,190J

NO

NO

35,400

5,530

5,720

NO

NO

2,450J

NO

NO

15,200

3,000J/2,990J

609/589

NO

NO

2,630J/2,470J

NO

NO

15,100/15,200

775J

22.8

NO

NO

NO

NO

NO

4,030J

709J

27.8

NO

NO

NO

NO

NO

2,550J

3,050J

230

NO

NO

3,570J

NO

NO

4,100J

4,490J/4,500J

991/1010

NO

NO

7,430/7,430

NO

NO

27,900/27,900

2,290J

14.7J

NO

NO

3,920J

NO

NO

58,800

8,300

570

0.11

4,800

52,500

W0059435T/5
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TABLE C-3

SUMMARY or GROUNDWATER INORGANIC ANALYSES (1993)

INTERIM RECORD or DECISION: SITE 9

NAS BRUNSWICK

•

Thallium

Vanadium

Zinc

Cyanide

10

50

20

10

2

5,000 S

0.4

154

ND

11.0J

'95

11.5

ND

ND

8.8J

ND

ND

ND

5.9J

ND

ND

ND

13.5J

ND

ND

ND

NDj5.' J

ND

ND

ND

10.4J

ND

ND

ND

7.9J

ND

ND

5.2J

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

2.1

9.2

105

n Notes:
1...

CRDl
/J9jl
MW
DUP
ND
J
IT
•
+

++
R
S
T

Contract Required Detection Limit
micrograms per liter
monitoring well
duplioate sample
not detected
estimated value
leachate
LT-901 is a leachate sample and not a monitoring well sample
According to Safe Drinking Water /J.ct (SDWA), U.S. Environmental Protection Agency (USEPA), 1992, Fact.Sheet Drinking Water Regulations and Health Advisories. OHice of Water, Washington,
D.C., December, 1992.
Maximum Exposure Guideline, as established in the Maine Drinking Water Rules (10·144A CMR - Chapters 231-233).
Under Review
Secondary Drinking Water Standard
Based on Treatment Technique. Value given is an action level.
Value not available

W0059435Tj5
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.) 'I'll '1:4'"

• Project NASB
Project No.' :;-1;.1-0 'i
Elevation _

Site :S In;: 9 Driller;./J.I 8 /0 IhI~Q
Boring No. M W - 9/(, Drilling Method' _.....:..If'-S='-'-.4'-- _
Date InstaRed 3-'-1-7.3 Development Method ])£!-I'-4- "1.4"",1'

Elevation of Bottom of Borehole: ----,,.,-'7--
Depth of Bottom of Borehole: /7' .,

Sediment Sump with Plug

10 of Surface Casing: 'f...:....... _

Type of Screen: __,:-1'+(C-:::::.....,-:-:;;-;--__
Sict Size x Length: -L./..\io...:··~)(~:::.a~.0::.;/...:/._' _
10 of Screen: ...2?L" _

. Diameter of Borehole: __"f...!.:.;:).=S_..._II-:.:....:~::..A:...·_
., ..

Riser Pipe 10: .:....==-.,- _
Type of Riser Pipe: __c:.P:..:':..:c:::.... _

------- Elevation of Top of Seal: _--=-,- _
Depth of Top of Seal: _~..:l3_'=-__~
Type of Seal: au?'; 6 •...., BeN'- CH'IPS

'.1
.....;.-.._----

Elevation of Top of Surface Casing: _,-,t-----__ Stick-up of Casing Above Ground Surface: _
Elevation of Top of Riser Pipe: _
Type of Surface Seal: 4:uJc&@
Type of Surface Casing: ~

1-1-;,.:.0.....-_........

." .•...,.-------DElevatiofn.3fTOfPSOf Sdand: --E-=--"----

t.<!-_-4i"...:'c;.'i----- E:~ti~n10~~~p o~~~r-e-e-n-:~~"~~~~.~'======
•••••••.••••".• ' Depth of Tcp of Screen: --' -'--__

"J

iii
,ii Type of Sandpack: 'pOUI- J:'l-n:n.~

{i~I Elevation of Bottom of Screen: _=...,...__
.<.il---I···...-:::~il----- Depth of Bottom of Screen: f~/

"1 Depth of Sediment Sump with Plug: ,(//.4-
I L._J--:-__ i

r,'"
L

Ground
Elevation

•
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION I

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

•

August 3, 1.994

l1r. Fred Evans
Department of the Navy
Northern Division
Naval Facilities Engineering Command
1.0 Industrial Highway, Mailstop 82
Lester, PA 1.91.1.3-2090

Re: Draft Workp1.an site 9 Neptune Drive Disposa1. site
NAS Brunswick
June 1994

Dear Fred:

The United States Environmental Protection Agency (EPA) has
reviewed the above referenced document. The EPA's comments are
found in Attachment I of this letter.

The EPA would like to clarify that although this workplan does
not cover or only briefly references additional work in the
vicinity of Site 9 (i.e., Neptune Drive reconstruction and NEX
monitoring), the Navy should ensure that any relevant additional
information be incorporated into the forthcoming investigation
report.

Should you have any questions regarding the EPA's comments,
please feel free to call me at (61.7) 223-5521..

Sincerely,

~~
Robert Lim, Remedial Project Manager
Federal Facilities Superfund Section

Attachment

•

ce. Steve Mierzykowski/USFWS
Nancy Beardsley/MEDEP
Jim Caruthers/NASB
Elizabeth Walter/ABB-ES (w/ disk)
Susan Weddle/BASCE
Carolyn LePage/Gerber, Inc.
Sam Butcher/Harpswell Community Rep.
Rene Bernier/Topsham Community Rep .

E-l
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•
ATTACHMEN'r :I

The following are the EPA's commen~~ pertaining to the document
entitled Draft Workp1an site 9 Neptune Drive Disposal site dated
June 1994.

1. Page 3-2, Figure 3-1: Either in the final workplan or the
investigation report documenting the fieldwork, the EPA
suggests that this figure should be expanded and revised to
present existing monitoring wells and sampling locations.

2. Page 3-6, ! 1: This paragraph states that the new
groundwater monitoring wells will complement the wells
installed as part of the Naval Air station investigation of
the Naval Exchange (NEX) gas station. The relationship
between these wells needs to be expanded upon, and Figure 3­
1 should show the gas station and the associated wells.

3. Page 3-8, Figure 3-2: The figure should state that either a
Bentonite Slurry Seal or a Bentonite Pellet Seal will be
used.

4. Page 3-8, Figure 3-2: Notes J and K need to be reversed.

•
5. Page 3-11, Section 3.2.4 Soil and Groundwater Sampling: For

groundwater sampling, Appendix A in the QAPP of the LTMP for
Bldg 95, Sites 1 and 3, and the Eastern Plume needs to be
cross-referenced. As a matter of technically, the 900
series monitoring wells at site 9 are part of the long-term
monitoring program and the new wells are part of the
additional investigations.

6. Page 3-13, ! 1: The text states that samples will be taken
from the desired sampling depth. The text should be
expanded to explain how the depth will be determined•

.7. Page 4-1, Section 4.1: The listed analytical references are
incorrect and inconsistent.
a) The reference to the 3/90 CLP SOW as ILM02.0 is
incorrect and should be reference as OLMCl.C. However,
several updates of this method have been released to correct
problems with this initial version. It is recommended that
a version more recent than the 3/90 CLP SOW be utilized for
organics analysis.
b) Does the reference to the October 1992.CLP sow for
volatile and PCB/pesticide analysis refer to the low
concentration 10/92 CLP SOW?
c) Provide method references for analysis of soils for VOCs
or PCB/pesticides.
d) Program summary contains incorrect references to CRQLs
and CRDLs. CRDL only applies to inorganic analyses.CRQL
only applies to organic analyses •

• s. Page 4-2, Table 4-1:

E-2
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•

9.

a) The table does not provide CRQLs, CRDLS or reporting
limits for soil samples.
b) The reference in the table.to the inorganic 3/90 CLP SOW
appears incorrect. Note that the CLP SOW methods require
reporting inorganic results to the instrument detection
limit (IDL) not just the CRDL which is listed in Table 4-1.
The IDLs are laboratory and instrument specific. Due to
this, IDLscannot be readily listed in a table such as this.
The text or table should indicate whether quantitation to
the CRDL only will be required or whether the results will
be reported to the IDL. By listing the CRDL only and with
no reference to the IDL, it could be assumed that results
would only be reported to the CRDL. It is recommended that
results be reported down to the IDL with appropriate CLP
qualifiers indicating results below the CRDL, but above the
IDL.
c) The references to the vinyl chloride, fuel oil, and
gasoline analysis methods do not provide sufficient detail
since none of these methods can be considered routine as
many of the CLP SOW analyses. For non-routine analyses, it
is recommended that the workplan should provide some general
information concerning the methods. The reference to the
vinyl chloride method as "SIM & MOD.601" appears to combine
two distinctly different methods. Low level vinyl chloride
can be detected by GC/MS in the selected ion monitoring
(SIM) mode and also by the GC/ELCD Method 601. However, the
methods are distinctly different with completely different
technical and quality control requirements. The references
to "4.J..2" and "4.2.J." in relation to fuel oil and gasoline
analysis, respectively, are not clear. Petroleum analysis
methods are not standardized and are performed in various
ways using different instrumentation based on the goals of
the analysis, intended use of the data, and DQO level.
Please provide complete references and additional detail of
these methods.

Page 4-3, Section 4.2 Data Quality Objectives: The listing
of DQOs Level A and D do not appear to include the low level
vinyl chloride, fuel oil, or gasoline analyses included in
Table 4-1 since the Level D definition specifies "USEPA CLF
methods." Since no CLP methods are available for these
analyses, the appropriate DQO level for these non-CLP
methods should be included in this discussion.

2
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RESPONSE TO USEPA'S COMMENTS DATED AUGUST 3, 1994

General Comment: The Navy will provide a detailed description of the site history
and relevant additional investigations conducted near Site 9 in the investigation
report that will be prepared following the additional work at this site.

1. Figure 3-1 has been revised to include the NEX wells. The Navy is in the process
of having the NAS surveyed and the data placed onto a CADD system. Data
regarding the monitoring wells and sampling locations at Site 9 and surrounding
areas will be included in this database. The Navy anticipates that this information
will be available for inclusion into the investigation report.

2. Figure 3-1 has been revised to include the NEX station.

3. Figure 3-2 has been modified to state that either a bentonite pellet or slurry seal
will be used.

4. Notes J and K have been reversed on Figure 3-2.

5. Reference to the QAPP from the LTMP for Building 95, Sites 1 and 3 and
Eastern Plume has been included in the text.

6. The Navy has received a copy of USEPA Region I Groundwater Sampling
Procedures for Low Flow Purge and Sampling and is in the process of reviewing this
document to determine its applicability to this workplan. If this procedure is
determined to be applicable to conditions at NAS Brunswick, the Navy will adopt the
guidance. Changes to the workplan will be reflected in the final document. There
is no change to the current text.

7a The reference has been corrected.

Th. The October 1992 CLP SOW does refer to the low concentration 10/92 CLP
SOW.

7c. The method references have been provided.

7d. The CRDLs/CRQLs have been corrected.

8a. The CRQLs/CRDLs have been added to the table.

8b. The text has been corrected.

8c. Low level vinyl chloride analysis will be conducted using a GC/MS in the selected
ion monitoring mode. The fuel oil analysis will be conducted using method MDEP
4.1.2. This information has been included in the text.

E-4
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9. The DQO's for fuel oil and vinyl cholride have been added to the text.

E-5



STATE OF MAINE

DEPARTMENT OF ENVIRONMENTAL PROTECTION
JOHN R. McKERNAN. JR.
GOVERNOR

.~:~gust 2, 1994

Hr. Fred Evans
Project Manager, Code 1821
D'2partment of the Navy, Northern Division
t('l.va1 Facilities Engineering Command
10 Industrial Highway, Mailstop 82
Lester, Penn. 19112-2090

RE: Draft Work Plan Site 9 Neptune Drive Disposal Site,
dated June 1994, Brunswick Naval Air Station, Brunswick,
Maine

Cear Fred:

DEAN C. MA.RRIOTT
COMMISSIONER

OEBRAH RICHARD
DEPUTY COMMISSIONER

•

The Department has received and reviewed the Draft Record of
Cecision for an Interim Remedial Action at Site 9 for NAS,
3runswick dated June 1994. The Department's comments are
I;:rovided below.

General Comments

1. Please be reminded that a Maine Certified Geologist (MCGl
must sign and stamp all reports and work plans that require
geologic interpretation, i.e.; placement of monitoring
wells, interpretation of analytical groundwater data,
groundwater monitoring, plume delineation, source
identification, etc.

Specific Comments

2. Page 1-4,~ 2, last sentence: It is my understanding that
the Navy did not conduct additional field investigatic~s in
:993 to support remedial designs at Site 9. The
investigations conducted in 1993 focused on delineating and
characterizing the ash disposal area, which included placing
monitoring wells north of Neptune Drive. Please rewrite
this sentence.

3. Page 3-4, Exploration Methods: Please include a more
complete description of the site history and provide the
rationale for conducting the additional studies described ~n

~he Work plan. A good site history is included on pages
A.2-1-2-3, and 2-5.

4. Page 3-4, Exploration Methods: The Department recommends

.~ t_h_a_t_~_'_n_a_d_d_i_t_i_o_n__t_o_t_h_e_
p
_r_o_

p
_o_s_e_d_e_x_

p

_1_o_r_a_t_~_'_o_n_m_e_t_h_o_d_S_'_t_h_a_t _

AUGUSTA
STATE HOUSE SUTION 17

AVC>V$TA. MAINE ~3J3-0017

(207) 267·7688 FAX: (207) 28i-i826
OFFICE LOCATED ",r RAY eu:~:::.'IlG HOSPITAL STRE;::"

PORTLAND

312 CANea ROAO
POATLAND. ME 04103

(207) 879-63CO FAX: {207l 879-6303

BANGOR
106 HOGAN ROAD

BANGOIl ME 04401

(207) 941·":5;0 FAX: (207: ~~1-':5a4

PRESQUE ISLE
1235 CeNTRAL DRIVE. SKYWAY PARK

PRESOUE ISLe, ME 04769
(207) 764-0477 FAX: (207) 764·1507
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the Navy collect at least two additional groundwater samples
near the landfill using a direct push method near MW-914 and
915, at discrete zones above the clay layer and below the
bottom of the existing wells: The purpose of this request
is to characterize the concentrations throughout the
saturated zone. The Department does not believe that our
comments regarding the characterization of the ash disposal
area have been adequately addressed (Navy response to
12/8/93 letter, Responses lOA, lOD, lOE.). The Department
agrees that ·the ash disposal area has been fully delineated,
but not that it has been characterized. There is still a
lingering concern that the existing monitoring wells may not
be capturing groundwater contamination leaching from the
disposal area. This concern is not based on the suspected
?resence of DKAPL in the disposal area.

3. Page 3-5, Section 3.2.1, Soil Boring(s): Three soil
borings, detailed below, must be installed; one near MW-914,
one near T-23, and one for the proposed background well
north of MW-916.

A. The Navy stated in their responses to the Department's
December 8, 1994 comments that they will place a soil boring
at MW-914. The Navy must collect continuous split spoon
samples from this boring. Soil analyses for all borings
must include fuel oil in soil (tIDEP 4.1.2).

B. The boring near T-23 should be placed within 2 feet of T­
23. The soil boring must collect continuous split spoon
samples from the surface to 17 feet below land surface.
Seventeen feet is the total depth of MW-916. The purpose of
this boring is to characterize all of the contaminants
present in the subsurface near T-23.The proposed sampling
interval will not meet this objective.

C. Since there will be no test pit dug near the proposed
well north of MW-916, a soil boring must be installed at
this location. Continuous split spoon sampling must be
collected.

6. Page 3-5, Section 3.2.1, Soil Boring: The Navy must
present clear Data Quality Objectives (DQOs) for the proposed
subsurface soil sampling. The DQOs must include minimum
sample recoveries required to meet the characterization
objectives. The text must present alternative technologies
for when the DQOs cannot be achieved. Previous split spoon
samples within the ash material have had poor sample
recoveries (B-911, 912, and 9-13). B-911 recovered 3.5 feet
of sample from between 5 and 17 feet bgs. B-912 recovered
4.1 feet from between 7 and 16 feet bgs. B-913 recovered
4.4 feet of sample from between 7 and 15 feet bgs. Soil
recoveries within the landfill were insufficient (41.38%)

• for characterization.
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7. Page 3-5, Section 3.2.1: Petroleum products originating
from the NEX gas station located upgradient of Site 9 are
anticipated to be contaminants of concern north of Building
216. Laboratory testing of all samples for petroleum
products should follow the State of Maine methods as
approved by the Health and Environmental testing Laboratory
for Chapter 691. Copies of these methods can be provided
upon request.

8. Page 3-6, Section 3.2.2, Monitoring Tl'iell Installation:
Describe the rationale for the monitoring well locations and
the objectives for placing the wells in the proposed
locations.

9. Page 3-6, Section 3.2.2: Although not clearly stated in
the text, it is assumed that test pits are meant to replace
borings for the monitoring well location west of Building
212 and southwest of Building 216. Apparently neither test
pits nor borings are proposed for the monitoring well
location north of MW-916. As stated in comment # above, a
boring must be installed at the location north of M'W-916.
As for the other two proposed locations, test pits can be
substituted for continuous split spoon sampling provided
that three conditions are met. First, the monitoring well
must be located within 25 feet of the test pit. Second, the
testpits must allow for sampling and a description of the
geology to a depth equal to the maximum depth of the
proposed monitoring well. Third, because of the potential
geologic variability present in a trench, for elongated
testpits and trenches, the field geologist must clearly
document lithologic changes along the trenches. The field
geologist must note the strike of lithologic units and any
contaminated zones.

10. Page 3-7, ~ 1: Include the factors to be considered in
chosing appropriate screen lengths. How will water table
wells influence dissolved phase concentrations of highly
volatile compounds?

11. Page 3-9, Section 3.2.3, Test Pitting: Describe the
rationale for placing the test pits in the proposed
locations. Include the objectives for installing these test
pits.

12. Page 3-9, Section 3.2.3, Test pitting: Further describe
the "dump area" and "old drain pipe" and their histories, if
known. Include an explanation as to why they are included
as potential source areas.

•
13.
for
the

Page 3-9,~ 2: The workplan should include specific DQOs
the test pit excavation and sampling program. Describe
target depths for the excavations. Describe how the

E-8



•

•

sampling will proceed if obstructions are found. Describe
how sampling will proceed if the testpits do not a~low for
discrete zone sampling. Describe how the presence of
groundwater will affect sample recoveries and test pit
depths.

14. Page 3-12, ~ 2: Groundwater Samples: Field personnel
must monitor the water level during purging to make sure
screens are not de-watered.

15. Page 3-12, ~ 2: The workplan must include DQOs for
groundwater sampling procedures. The workplan mus~ include
stabilization criteria for pH, temperature, DO, tu=bidity,
specific conductance, and water. table level. The ':iorkplan
must describe alternative purging techniques ·if the
stabilization of each parameter is not achieved.

16. Page 3-13, ~ 1, third sentence: Please include the
proposed sampling depth for the groundwater samples. will
the sampler target the bottom of the well screen 0= the
water table?

17. Page 4-3, Data Quality Objectives: DQOs apply to all
aspects of the sampling program, not just to the c~emical

aspects of the laboratory analyses.

18. Page 4-3, last paragraph, first sentence: It's
picayune, but "ion" should be "on".

19. Appendices, References: The list of referencec material
must include the Department's December 8, 1993 letser and
the Na,y's responses to that letter, dated July 19, 1994.

Please call with any questions or comments.

Sincerely,

Nancy Beardsley
Project Manager, Federal Facilities Unit
Office of the Commissioner

pc: Robert Lim, USEPA
Jim Caruthers, NAS Brunswick
Carolyn Lepage, R.G. Gerber Inc.
Beth Walter, ABB ES
Rene Bernier, Topsham
Sam Butcher, Harpswell
Susan Weddle, Brunswick
Topsham Water District
Steven Mierzykowski, USFW

• Mark Hyland, MDEP
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RESPONSE TO MEDEP COMMENTS DATED AUGUST 2, 1994

1. A Maine Certified Geologist will stamp the final workplan.

2. The sentence has been rewritten to include "..and to better characterize the ash
landfill/dump area north of Neptune Drive."

3. A summary of the site history has been included in this section which provides the
Navy's rationale for conducting additional field investigations at this Site.

4. The Navy agrees to collect two groundwater samples near the landfill area Each
sample will be collected from the zone between the bottom of the existing well (i.e.,
MW-914 and MW-915) and above the clay layer. The water samples will be
collected using a HydroPunch or similar type of device. This method uses a
conventional drill rig and therefore, will enable the Navy to collect the sample
without having to mobilize additional equipment.

5. A total of five soil borings will be installed as part of the additional source
investigations; three associated with monitoring wells and two test borings to
characterize subsurface conditions located near T-32 and MW-914.

5a Continuous split spoon samples will be collected from each boring and subsurface
conditions logged by a geologist. The Navy agrees to analyze all soil samples for fuel
oil using MEDEP method 4.1.2 or equivalent. Please note that soil and water
samples will not be analyzed for PCBs/pesticides.

5b. The soil boring to be installed near T-23 will be located within two feet of this
sampling location and extend to 17 feet bgs.

5c. A soil boring will be installed at the location north of MW-916 as part of the
installation of this new "upgradient" well. Continuous split spoon samples will be

. collected during the installation of this boring and subsurface conditions logged by
a geologist.

6. Additional text has been provided stating the DQOs for sample recovery.
However, the Navy expects to obtain sufficient sample for proper characterization
based on sample recoveries from MW-914 and MW-916 (located near T-23).

7. Soil samples will be analyzed for TCL VOCs, SVOCS and TAL inorganics using
stated USEPA methods and will be analyzed for fuel oil using MDEP method 4.1.2
or equivalent. Soil samples will not be analyzed for PCBs and pesticides.

8. The rationale and objectives for the three proposed monitoring wells have been
included in the text.
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9. Soil borings are proposed for each of the three monitoring wells. Continuous
split-spoon samples will be collected from each boring and the subsurface conditions
logged by a geologist. Test pits were not proposed to replace soil borings. The text
has been clarified.

10. The Navy proposes water table wells at the three monitoring well locations.
These will complement the NEX monitoring well network and are consistent with the
monitoring wells installed as part of the IR Program. As stated in the text, it is
anticipated that 5 to 10 foot well screens will be used and these screens will be
placed based on PI reading and to accommodate seasonal fluctuations in the water
table. The text has been changed to clearly identifY that these are water table wells.

The sampling of these wells will have the same abilityjinability to detect highly
volatile compounds as all other wells at the site (i.e., the Navy is not proposing
anything different for this work plan than was proposed and conducted as part of
previous investigations). Please note that samples are collected only after purging
is completed and therefore, samples should reflect in-situ conditions.

11. The objectives and rationale for the test pits have been added to the text.

12. The "dump area" and "old drain pipe" have been described in more detail.

13. Additional text has been added clarifying the DQOs for test pitting activities.

• 14. Monitoring water levels during purging has been included in the text.

15. The Navy has received a copy of USEPA Region I Groundwater Sampling
Procedures for Low Flow Purge and Sampling and is in the process of reviewing this
document to determine its applicability to this workplan. If this procedure is
determined to be applicable to conditions at NAS Brunswick, the Navy will adopt the
gnidance. Changes. to the workplan will be reflected in the final document. There
is not change to the current text.

16. Please see response to Comment 15.

17. Comment noted. DQO's for sampling are included in the earlier portions of the
workolan.

18. Comment noted. Spelling has been corrected.

19. The MEDEP's letter of December 8, 1993 and the Navy's response to this letter
have been included in the reference section.
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RESPONSE TO BACSE GROUP COMMENTS DATED JULY 27,1994

• 1. The Navy is in the process of compiling this information and will provide a
detailed description of the site history and relevant additional investigations
conducted near Site 9 in the investigation report that will be prepared following the
additional work at this site.

2. ABB-ES has prepared a corporate HASP and Health and Safety Procedure
Manual that contains generic procedures that apply to all sites. The corporate HASP
was revised in 1990. Because these documents refer to generic procedures they are
only mentioned by reference in the workplan. The site-specific HASP is included as
Appendix A to this workplan and will not be prepared as a stand alone document.
The site-specific HASP will be located on-site. It will be the responsibility of any
individual entering the exclusion zone to read and sign off on the site-specific HASP.
Reference to the QAPP from the LTMP for Building 95, Sites 1 and 3 and Eastern
Plume has also been included as a cross reference in Section 3 of the text.

The QAPP is available for review in the Administrative Record (Section 10 Volume
I). Because the corporate HASP is a "generic" document that does not apply to the
specific conditions at NAS Brunswick, it was not placed in the Administrative
Record. A copy can be made available for review if requested.

3. This sentence has been reworded.

• 4. The word "summarize" has been replaced with "outline".

5. The phrase "and submitted to the Navy in September of 1985" has been deleted.
ABB-ES updated its corporate HASP in 1990. The corporate HASP contains generic
information and is therefore mentioned by reference only. The site-specific HASP
is contained as Appendix A to the workplan.

6. The "approval" of the field sampling locations will occur with concurrence of the
final workplan. Locations will be "cleared" by the NAS and DigSafe.

7. The wastes placed in the dumpsters are considered non-hazardous and as such
will be disposed of by the NAS as part of their solid waste management program.
Drill cuttings will be handled consistent with USEPA guidance "Management of
Investigation-Derived waStes During Site Inspections" and previous practices at NAS.
In general, the cuttings will be placed back on or into the ground in a manner that
does not worsen conditions.

8. The NAS will be responsible for notifying DigSafe.

9. The reference to the "fuel odors" is the Final Technical Memorandum and has
been included in the text. Additional text has been added describing the field

• screening technique and process for selecting samples for off-site analysis.
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Continuous split-spoon samples will be colJected during the installation of each soil
boring. Sample and reference samples will be colJected and head space
measurement will be collected using a PI meter to determine the sample for off-site
analysis. This has been included in the text.

The Navy is not proposing to install a monitoring welJ at the soil boring near T-23.
This location is immediately adjacent to the existing MW-916. The Navy is proposing
to place a monitoring welJ north of MW-916.

10. Figure 3-1 has been revised to include the NEX welJs. Additional information
regarding the purpose and objective of the monitoring weHs and sampling procedures
have been included in the text. The proposed wells are intended to monitor the
phreatic surface. The Navy is in the process of having the NAS surveyed and the
data placed onto a CADD system. Data regarding the monitoring weHs and sampling
locations at Site 9 and surrounding areas will be included in this database. The Navy
anticipates that this information wilJ be available for inclusion into the investigation
report.

11. The text has been clarified to state that the proposed wells are water table
monitoring weHs and therefore, the screens will be placed to straddle the water table
which is approximately 9 feet bgs. Well screens on the monitoring weHs installed as
part of the IR Program were between 7 and 17 feet bgs. PI meter readings will be
obtained and used to provide more precise screen placement, if necessary. The
material to be placed above the sandpack is clean cuttings. This is the procedure
that has been used at all the wells at NAS. The well riser has a vent hole and the
protective casing is not air tight. This provides adequate ventilation.

12. The rationale and objectives for the test pits have been included in the text.

13. The drums will be transported to Building 45 and disposed of in accordance with
the NAS RCRA disposal requirements.

14. The text has been changed to state: "Sample material will be obtained directly
from the face of the excavation and placed in to containers for off-site analysis.". A
reference sample will be collected and used for headspace measurements. The
sample associated with the highest PI meter reading will be sent for off-site analysis.

15. Figure 3-1 has been revised to include the NEX wells.

The Navy has received a copy of USEPA Region I Groundwater Sampling
Procedures for Low Flow Purge and Sampling and is in the process of reviewing this
document to determine its applicability to this workplan. If this procedure is
determined to be applicable to conditions at NAS Brunswick, the Navy will adopt the
guidance. Changes to the workplan will be reflected in the final document. There
is not change to the current text.
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16. The well depth and condition of each well will be checked and recorded during
each sampling event.

17. The HSM and HSS have not been identified at this time.

18. The first portion of this sentence has been deleted.

19. Reference to 29CFR1910.120 has been included in this section.

20. A new subsection titled "Previous Investigations" has been included within
Section A2. This subsection briefly summarizes the history of investigations at Site
9 and includes a summary of contaminants detected in the groundwater and soil.

21. Text has been added identifying the safety hazards associated with working
around heavy equipment and open excavations.

22. PI meter reading that remain "steadily" above background is the action level for
backing off and reevaluation site conditions. Reevaluation may include upgrade to
Level C personal protection or implementation of engineering controls.

23. The typographical error has been corrected and the identified sentence deleted.

24. Reference to the HNU has been deleted. ABB-ES has been replacing HNU
meters with Thermo Environmental Models 580A and 580B. Text has been revised
to include reference to this meter. The TE uses both 10.0 and 11.8 eV lamps. The
lamp strength of the meters will be established based on the availability of air
monitoring equipment at the time of field sampling.

To establish background, the worker breathing zone at each sample site will be
monitored before initiating any sampling activities. The initial reading will be
considered background.

25. The Radiation Meter 4 is factory calibrated - this is not an instrument that can
be calibrated in the field. Any positive results of radiation monitoring will be
included in the data report.

26. The text in Section A73 has been revised to be consistent with the text on page
3-10.

27. The reference to Appendix F has been deleted from the text. The directions to
the emergency medical facilities has been included in Appendix A

28. Comment noted. Many of these issues have been addressed in the response to
mc comments. All data collected as part of this workplan will be submitted for
mc review. However, it is not possible at this time to provide additional
information concerning the data presentation and/or report without having the data
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available. A schedule for the investigation report will be prepared and submitted to
the TRe.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION I

J.F. KENNEDY FEDERAL BUILDING, BOSTON. MASSACHUSETIS 02203.221'

•

October 17, 1994

Mr. Fred Evans
Department of the Navy
Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mailstop 82
Lester, PA 19113-2090

Re: Draft Final Workplan site 9 Neptune Drive Disposal site
NAS Brunswick
september 1994

Dear Fred:

The United states Environmental Protection Agency (EPA) has
reviewed the above referenced document. The EPA'S comments are
found in Attachment I of this letter. Should you have any
questions regarding the EPA's comments, please feel free to call
me at (617) 223-5521 .

Sfifi'ncerel ,

~
Robert im, Remedial Project Manager
Federal Facilities Superfund section

Attachments

cc. steve Mierzykowski/uSFWS
Nancy Beardsley/MEDEP
Jim Caruthers/NAsB
~rizab'eth Walter/ABB:'ES;( including guidance documents) ~
Susan Weddle/BAcsE
Carolyn LePage/Gerber, Inc.
Sam Butcher/Harpswell Community Rep.
Rene Bernier/Topsham Community Rep .

•
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ATTACHMENT I

The following are the EPA's comments pertaining to the document
entitled Draft Final workplan site 9 Neptune Drive Disposal site
dated September 1994.

General Comments

1. The final workplan should identify the laboratory that will
be conducting the laboratory analysis.

2. As presented in the workplan for the West Runway Area, this
workplan should provide summary tables showing the
laboratory analytical program. A copy of the summary table
from the West Runway Area workplan is attached (see
attachment II).

specific Comments

3. Page 2-4, , 2:
alcohol should
water rinse.

For organic sample collection, isopropyl
also be used prior to the last deionized

•

•

4 .

5.

6.

7.

8.

Page 3-18, , 3: a) Regarding soil sampling from the
backhoe bu~ket, the EPA suggests that the soil samples be
collected from the center of the backhoe bucket to avoid
contact with the bucket.

b) Please specify the selection procedure for determining
the "one soil sample per test pit and one soil sample from
the soil boring" which will be sent for off-site laboratory
analysis.

Page 3-19, , 2: If a bailer will be used for groundwater
sampling, text should identify material of support lines.
In addition, support lines must not be constructed of any
material that could cause contamination.

Page 3-20, , 2: As well as in the summary table, please
specify or reference in text the groundwater level
measurement procedure.

Page 4-9, 2nd Bullet: The workplan specifies that vinyl
chloride will be analyzed using a low level selective-ion­
monitoring (SIM) method, however the EPA recommends the use
of EPA Region 1 Special Analytical Services Method 524.2 and
revisions for low concentration organics (see attachment
III) .

Page 4-10, , 1: For your information and possible use, the
EPA is providing the Navy and ABB-ES, Inc. with a copy of
Region I Tiered organic and Inorganic Data Validation
Guidelines. This tiered approach has been recently
developed by the region.
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WEST RUNWAY STUDY AREA
SITE INSPECTION WORK PLAN

NAS BRUNSWICK

TABLE 3·1
LABORATORY ANALYTICAL PROGRAM

...

PARAMitri:ri>> • CONTAINER PRESERVATIONMEDIA. MEllIOD REFERENCE REQUIREMENTS REQUIREMENTS HolDtNG TWE''' lJMrTs
Soli/Sediment TCl VOCs Purge & Trap GC/MS 3/90 SOW, OlM 01.8 4 OZ, Glass, Teflon Cap 4'C 10 days

TClSVOCs GC/MS 3/90 SOW, OlM 01.8 4 OZ, Glass, Teflon Cap 4'C 10 days to Extraction.
40 days after
Extraction

TCl Pesticides/PCBs GC/ECD 3/90 SOW, OlM 01.8 4 oz, Glass, Teflon Cap 4'C 10 days to Extraction.
40 days after
Extraction

TAL Elements AAS/PES/CVAA 3/90 SOW, revised 4 OZ, Glass, Teflon Cap 4'C 6 months (30 days for
IlM 02.1 (9/91)

mercury)
TCLP VOCs Purge & Trap GC/MS USEPA Method 1311 4 OZ, Glass. Teflon Cap 4'C 14 days
TClP SVOCs GC/MS USEPA Method 1311 4 OZ, Glass, Teflon Cap 4'C 7 days 10 Extraction.

40 days after
Extraction

TCLP Pestlcldes/ GC/ECD USEPA Method 1311 4 oz, Glass, Teflon Cap 4'C 7 days to Extraction,Herbicides
40 days after
Extraction

TCLP Elements AAS/PES USEPA Method 1311 4 oz, Glass, Teflon Cap 4'C 6 months (28 days for
mercury)

Seep/Surface TCl VOCs Purge & Trap GC/MS" 3/90 SOW Low 40 ml Vial (2), Glass 4'C. HCl 10 days (preserved)Water
Detection Limit Teflon-lined Septa
(6/91)"

. TCl SVOCs GC/MS 3/90 SOW, OlM 01.8 Hiler Amber Glass 4'C 5 days 10 Extraction.
40 days after
Extraction

TCl Pesticides/PCBs GC/ECD 3/90 SOW, OlM 01.8 l-liter Amber Glass 4'C 5 days 10 Extraction,
40 days after
Extraction

'r
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TABLE 3-1
LABORATORY ANALYTICAL PROGRAM

WEST RUNWAY STUDY AREA
SITE INSPECTION WORK PLAN

NAS BRUNSWICK

CONTAINER PRESERVATION
MEDIA . PARAMETER METHOD REFERENCE REQUIREMENTS REQUIREMENTS HoLotNG TWE''' lJMr

TAL Elements AAS/PES/CVAA . 3/90 SOW, revised 1-1her Plastic 4"C, HNO, 6 months (30 days f,
ILM 02.1 (9/91) pH<2 mercury)

Temperature (field) Thermometric USEPA Method 170.1 N/A N/A N/A

pH (field) Potentiometric USEPA Method 150.1 N/A N/A N/A

Specific Conductlvhy Electronometrlc USEPA Method 120.1 N/A N/A N/A
(field)

Hardness Colorimetric USEPA Method 130.1 l-Iiter Glass 4"C, HNO, 6 months
pH<2

Turbidity (field) Nephelometric USEPA Method 180.1 N/A N/A N/A

N01..:

GC/MS •
SOW •
GC/ECD •
MS •
PES •
TCl •
TAL •
VOC
SVOC •
PCB •
• •
(1)
TClP
CVM •

WOO1934T,080!9

Ga. Chromatogl1lphy/Ma•• Spoetrometry
USEPA Contraot Laboratory Program, Statoment of Work
Ga. Chromatography/E1actton Capture Datoetlon
Atomlo AblOrption Spectrosoopy
Ple.ma Emlulon Spoetrosoopy
Target Compound Ult
Targat Analyla Ult
Volatile Organlo Compound
Semlvolatlla Organlo Compound
Polychlorinated Blphanyl
6/91 Statamant of Work, 'Suparfund Analytical Method. for Low·Concentratlon Water tor Organics Analysis'; USEPA Contract Laboratory Program; USEPA, 1991 .
Holding tlmas from date of raeelpt by tha Laboratory (NEESA 2O.2-o47B, 1988)
Toxicity Charaotarlttlc laachate Procedura
Cold Vapor Atomic Ab.orptlon
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TAalE 3-2
SUMMARY OF PROPOSED LABORATORY ANALYTICAL PROGRAM

WEST RUNWAY STUDY AREA
SITE INSPECTION WORK PLAN

NAS BRUNSWICK

. LABORATORY ANALYTICAL PROCEDURES

SOil/SEDIMENT SAMPLES SEEP/SURFACE WATER SAMPLES

TCL TCL
WEST RUNWAY TCL TCL PEST./ TAL TCL TCL PEST./ TAL

STUDY AREA VOCs SVOCs PCBs INORGANICS TCLP VOCs SVOCs PCBs INORGANICS HARDNESS

Subtotal 23 23 23 23 12 7 7 7 7 2

Field Duplicates 3 3 3 3 2 1 1 1 1 1

Sampler Blanks 3 3 3 3 N/A 1 1 1 1 1

Trlp Blanks· B 0 0 0 N/A 3 0 0 0 0

Source Water Blanks 3 3 3 3 N/A 1 1 1 1 1

MS/MSD Samples 2/2 2/2 2/2 2/2 2 2 2 2 2 2

Total 36 36 36 36 16 13 12 12 12 B

NoIM:

VOC •
TCl •
TAL •
SVOCs •
Pest
PCBs
TelP
MS/MSD
N/A.
•

Volstlle Orgsnlo Compounds
USEPA Tllge' Compound Ust
USEPA Target Anslyte Ust
Somlvolstlle Orgsnlc Compounds
Pesllcldes
Polychlorlnsted biphenyls
Toxicity Characteristic leachate Procedure
Matrix splke/matrls spike dupllcato
Not applicable
Assumes up to three samples will be collected each day and sent off site In one cooler to the laboratory for analysis.

WOOll'J"l4T.mmflO



•
RESPONSE TO U.S. ENVIRONMENTAL PROTECTION AGENCY

COMMENTS DATED OCTOBER 17, 1994

General Comments

1. The laboratory cannot be selected until the Navy first establishes funding, awards the
work to a contractor, and the analytical efforts are opened for competitive bids and
subsequently awarded. This is the same process that has been followed for all prior
IRP efforts at NAS Brunswick.

2. Summary tables for the laboratory analytical program will be generated and included
in the final version of the Work Plan.

Specific Comments

3. Page 2-4, Para. 2: The decontamination procedure will be revised to include an
isopropyl alcohol rinse prior to a final D.1. rinse.

•
4. Page 3-18, Para. 3: a) The text will be amended to note that at test pits dug with a

backhoe, soil samples will be collected from the center of the bucket, if they cannot
be obtained directly from the face of the excavation.

b) The sample from each test pit or borehole selected for off-site laboratory analysis
will be the one that has the highest apparent potential for contamination. This
potential will be evaluated by PI meter readings, visual indications of contamination,
odors, and/or proximity to any debris such as cans or drums.

5. Page 3-19, Para. 2: Bailer support lines will be either Teflon-coated steel or
polypropylene. In either case, both the support line and bailer will be
decontaminated after collection of each sample.

6. Page 3-20, Para. 2: The text will be expanded to specify that groundwater level
measurements will be done with an electronic water level meter.

7. Page 4-9, 2 nd Bullet: The reference to the SIM method has been changed to Method
524.2 in Table 4-1. This method will provide a detection limit for vinyl chloride of
0.17 ug/l.

•
8. Page 4-10, Para. 1: The Navy understands that the tiered approach is intended to

save time and money, and appreciates notification of the existence of this guidance.
At the time of this response letter, the Navy has not had sufficient time to complete
a review of the procedure; however, this issue will be discussed with the TRC prior
to validation of the samples to be collected under this Work Plan.
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STATE OF MAINE

DEPARTMENT OF ENVIRONMENTAL PROTECTION

•
JOHN R. McKERNAN, JR.
GOVERNOR

October 18, 1994

Mr. Fred Evans
Project Manager, Code 1821
Department of the Navy, Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mailstop 82
Lester, Penn. 19112-2090

RE: Draft Final Work Plan for Site 9, Naval Air Station,
Brunswick.

Dear Fred:

DEAN C. MARRIOn
COMMISSIONER

DEBRAH RICHARD
DEPUTY COMMISSIONER

The Department has received and reviewed the
Work Plan for Site 9, dated September 1994.
Department's comments are provided below.

Draft Final
The

•
General Comments

1. A thorough discussion of the potential source areas
should be included at the beginning of this work plan.
Section 3 should perhaps be included at the start of the
work plan rather than in the middle. Consider including
more figures for easy reference to boring, monitoring well,
and test pit locations.

Specific Comments

2. Fiaure 3-1:

This figure is not adequate. The printing on the figure is
too small and is very difficult to read. This figure should
include but does not show Building 201, the streams, the
Flightline, and areas east of Building 215. In addition to
making this figure readable, perhaps another figure should
be included that provides a broader perspective.

3. Section 3.2 EXDloration Methods, Page 3-5, Para 1,
Sentence

"Waste disposed at this location (incinerator or ash
landfill?) reportedly included solvents which were burned on
the ground, paint sludges, and possibly wastes from the
metal shop." Is there any information available to clarify
if the "location" in the previous sentence refers to the

._------------------
AUGUSTA
STATE HOUSE STATION 17

AUGUSTA. MAINE 04333-0017

(Z07) 287-7688 FAX: (207) 287-7826

OFFICE LOCATED AT. RAy BUILDING, HOSPITAL STREET

PORTlAND
312 CANCO RoAD

PoRTLAND. ME 04103
(207) 879·6300 FAX: (207) 879-6303

F-7

BANGOR
106 HOGAN ROAD

BANGOR. ME 04401
(201) 941-4570 FAX: (207) 941-4584

PRESQUE ISLE
1235 CENTRAL ORNE. SKYWAY PARI<

PRESOUE ISLE. ME 04769

(207) 764-0477 FAX: (207) 764-1507



•

•

•

incinerator or the ash land fill? Based on the Final
Technical Memorandum l , we are aware of only terra probes
being performed at the alleged former incinerator location.
Has any characterization of soil or groundwater quality been
done here?

4c Section 3.2 Exoloration Methods. Page 3-6. Buildinc 201.
Sentence 1

Provide the specific information included with the
historical data and aerial photographs which indicates the
potential source of contamination.

5. Section 3.2 Exoloration Methods. Page 3-6. Unnamed
Stream

Provide a qualitative summary of previous surface water,
leachate, and sediment analytical results.

6. Section 3.2 Exoloration Methods. Summarv of
Investigations. Pace 3 7. Para 2

Is information available through the NAS waste water
treatment facility which might indicate whether Building 201
has contributed organic solvents to the basewide sewer
system since it was connected in 1972?

7. Section 3.2 Exoloration Methods. Summarv of
Investigations. Pace 3 8

The attached table summarizes the explorations proposed in
this work plan. A reviewed and revised version of this
table should be included in the final work plan to add
clarification to the projects objectives.

Section 3.2.1 Soil Borings. Page 3 9
8. Para 1, Sentence 3

The proposed test boring associated with MW-914 lS not shown
of Figure 3-1.

9. Para 1, Sentence 4

Change "fuel soaked oil" to "fuel soaked soil" throughout
report.

10. Para 2, Sentence 3

"If no PI meter readings are detected above background in
soil collected from the test boring associated with T-23

lABB Environmental Services, Inc., Final Technical Memorandum, Site 9 ­
Neptune Drive Disposal Site, May 1994,
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then a sample will be collected between 8 to 10 feet bgs."
However, field notes for T-23 included in Appendix A of the
Final Technical Memorandum2 read as follows,

"fuel odor to sample at retrieval - very
heavy odor; gray very well sorted fine
sand - looks natural - no (8'-10'
sample) gritty texture while pushing"

Does this mean that no sample was collected from the 8' to
10' interval? If so, at what interval was the "fuel odor"
sample collected from?

Section 3.2.1 Soil Borings, Pane 3 10
11. Para 1, Sentence 1

Fuel soaked soil was observed on the lead auger as it was
removed from the test boring associated with MW-914. Lead
augers are typically 5 to 6 feet in length which indicates
the "fuel soaked soil" occurred at a depth between 11 and 17
feet bgs. Please clarify.

12. Para 1. Sentence 2

Soil samples will be analyzed using MDEP Method 4.1.2 or
equivalent. Specify which equivalent method might be used
in place of Method 4.1.2.

13. Para 1, Sentence ~

The boring log for MW-916 was not included in Appendix A of
the Final Technical Memorandum3 •

14. 3.2.2 Monitoring Well Installation, Page 3 11, Bullet 3

In the interest of obtaining the most information possible,
it makes sense to install the proposed background monitoring
well at a location further upgradient (north) than is shown
in Figure 3-1. Locating the well near the southern end of
Buildings 213 and 214 would provide better spatial coverage
for the assessment of groundwater flow patterns between the
NEX service station and Site 9.

15. 3.2.2 Monitoring Well Installation, Page 3-12,Sentence
.1

"The well screens will be placed at depths with the highest
PI meter readings and will be long enough to accommodate
seasonal fluctuations in the water table but short enough to
allow discrete sampling." What does this mean? What range

2ABB Environmental Services, op. cit.
3ABB Environmental Services, Inc., op.cit.
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•
of seasonal fluctuation is expected based on previous water
level measurements? How short does a well screen have to be
to allow for discrete sampling?

16. 3.2.3 Test Pitting. Pace 3-14, Para 2, Spntence 3

"The "dump area" identified on an engineering drawing lS
larger than the ash landfill delineated in earlier
investigations." Please provide a reference for this
engineering drawing including (but not limited to) title,
company responsible for the preparation of the drawing, and
date.

3.2.3 Test Pittinc, Page 3-15,
17. Para 1. Bullet 4

pipe be identified
Does it make sense to

excavating to aid in

will the location of the former drain
using the engineering drawing only?
survey the area with a GPR prior to
locating the pipe or pipe trench?

18. Para 2. Sentence 1

•
What criteria will be used to determine the presence of
natural soil?

19. 3.2.4 Soil and Groundwater Sampling, Page 3-18. Para 4

Please indicate the total number of MW-900 series wells
being sampled including duplicate samples.

3.2.4 Soil and Groundwater Sampling. Page 3-19,
20. Para 1, Sentence 4

"At least three well volumes will be purged from the
monitoring wells prior to sampling, and in situ parameters
(i.e. pH, temperature, DO, turbidity, and specific
conductance) will be monitored until each variable
stabilizes." There is no indication of how the well purglng
will be performed. Groundwater must be purged using
approved low-flow methods to properly perform measurement of
the above mentioned in-situ parameters 4

21. Para 2. Sentence 3

Please identify the criteria used for defining a "desired
sample depth."

•
4EPA, RCRA Ground-Water Monitoring, Draft Technical Guidance, Office of
Solid Waste, U.S. Environmental Protection Agency, 401 M. Street, S.W.,
Washington, DC. 20460, November 1992.
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22. 4.1 Laboratorv Analytical Program Summary. Paae 4 1,
Sentence 2.

Soils and groundwater collected from each new exploration
need to be assessed for the presence of PCBs/Pesticides.
Previous analytical results of leachate samples taken at the
former discharge location of the 42"-drain pipe indicate the
presence of 4,4-DDE, 4,4-DDD, and 4,4-DDT. Explorations
upgradient of the leachate sample, in particular the test
pit/trench and monitoring well located in the vicinity of
the former pipe, need to be assessed for the presence of
these pesticides.

23. Table 4-1, Summarv of Off-Site Analvtical Methods,
METPH Fuel Oil in Soil 4.1.2

Groundwater samples collected from the ~w-900 series and NEX
service station wells must be analyzed for Total Fuel Oil in
Water using MEDEP 4.1.1.

Please call with any questions or comments.

Sincerely,

flM1~ f3~
Nancy Beardsley
Project Manager, Federal Facilities Unit
Office of the Commissioner

attachment: Site 9 Summary of Explorations

pc: Robert Lim, USEPA
Jim Caruthers, NAS Brunswick
Carolyn Lepage, R.G. Gerber Inc.
Beth Walter, ABB ES
Rene Bernier, Topsham
Sam Butcher, Harpswell
Susan Weddle, Brunswick
Topsham Water District
Steven Mierzykowski, USFW
Mark Hyland, MDEP
Richard Heath, MDEP
Marianne Hubert, MDEP
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NEPTUNE DRIVE DISPOSAL AREA - SITE 9

SUMMARY OF EXPLORATIONS
J)fIAVI' FINAL WORK PLAN - SElYI'EMBEn 1994

Noles:

1) Groundwater samples will he collected from nil (16) MW-900 series wells nnd 10 wells nssocinted with the NEX gas slMion

l\ne! analyzed for TeL VOCs, SYOCs, TAL inorgnnics, tlnd Totl\l rucl Oil in Wuler (DEP 4.1.1).

2) The locotion nnd elevntion of ench new explorntion -will be surveyed nnd referenced to NAS Dnlllswick dfitum.

In nddition, the 10 wells installed fit the NEX gns station will he surveyed as well as wells M\V- 914, -915, nne! -916.

3) Stnhility will he monitored for pH, lemperntllre, DO, turhidily, and specific conductivity whik purging ll1onitnrini~ \'.'l'l1S prior 10 Cnlll'l'lil1g ~~r(\l1l1dwaln sil!l1pks.

<i . ...... .....

.... ····t.i~I;JS~ feen illg
.

Lnhorntol)' Sample Pnrnmclers
Area of Conce~· . Explorntion .. R~i'ii'6h;;f'· . Comments

..... .>
...

Type Analyzed
. ..

s lI1(lfilll )emo J)t'_hris Iren

Beller chnracterize subsurfnce
Continuous sampling· voe, svoe,

Drilled to depth of 17
Terrnprobe T-23 (I) Test Boring

soils associnted with Ilfllel odor"
field screening using (1) Soil Tnorgnnics, Pucl

·feet using HSA
PID/hcndspnce Oil

n~ll~f chllrnclcril.c stlh~'lrrncc Continuous slIlIlpling - VOC, SVOC,
MW-914 J (I) Test Boring soils nssocinted wilh "fuel field screening using (I) Soil Inorgnnics, Fllel

Drilled 10 depth of 17 n
soaked soil" PID/hendspnce Oil

nsing HSA

Assess groundWAter <Jlllllity voe, svoe, Collected nt n depth

(I) Hydropllnch beneath welt screen nnd nhove (I) Groulldwnler lnorgnllics, Fllel grenter thnn 17 ft bgs

clnv Inver Oil nnd nhove clay stratn.

Assess groulldwnter quality VOe, svoe, Collected at n deplh

MW-915 (1) Hydrol'lInch henenth well screen "nel nhovc (I) Groundwntcr rnorgclllics, Fllel grenler Ihnn 17 ft bgs

clny Inver Oil nnd nhove clnv strntn.

Upgrndient of Ash (1) Monitoring Well/ Evaluate background
Continuous snmpling ~

(1) Grolllldwntcr
voe, svoe, \Vcll screen instnlled nt

Lnndfill nnd MW-91 G Test Ooring grollndwnter qunlity
field screening using

(I) Soil
Inorgnnics, Fuel depth with highest prD

PID/hends"nce Oil hendsnnce vullle
'0 ,

(I) Monitoring Well/ Chnrncterize groundwnter flow
Continuous sampling -

(1) Grollndwnter
voe, svoe, \Vell screen instnlled nt

Southwest of Bldg 216
Test Boring west of Ash Lnndfill

field screening using
(1) Soil

lnorgnnics, Fllel depth wilh highest pID

PID/hend,once Oil hendspnce vallie

Potential Dump Area -
Assess' for lhe Presence or (4) Soil per Test Pit (I) Soil per Test

voe, SVOe, Excavated to depth of

Vicinity of !lldg,. 216, (3) Test Pits
absence of landfill materinl PID/hendspnce Pit

rnorgnllics, Fuel nnturnl soil or

217, nnd21B Oil e:roundwater
) e

Fonner 42" Drnin Pipe· Assess for the presence of pipe
(4) Soil

voe, SVOe, EXCfivated to depth of

upgruclinent of Ash (1) Test Pit/Trench nnd nssist in locnting (I) Soil Inorgfinics, Fllel nfiturnl soil or
Lnndfill Monitorin~ Well

. rlD/hendspnce
Oil groundwnter

(1) Monitoring Well/
Evalunte groundwater quality - Continuous sampling -

(I) Groundwnter
voe, svoe, Well screen installed at

Test Doring
potential preferential pathway field screening using

(1) Soil
rnorganics, Fuel depth with highest PID

for contamination migrntion P1D/hendspnce Oil headspnce vallie

~ -

'"r.....
N



•
RESPONSE TO MAINE DEPARTMENT OF ENVIRONMENTAL

PROTECTION COMMENTS DATED OCTOBER 18,1994

General Comments

1. The Site 9 site history and description previously contained in Subsection 3.2 will be
moved into (new) Subsection 1.3. Subsection 3.2 will contain information on
exploration methods only.

Specific Comments

2. Figure 3-1: This figure will be replaced with Figure 1-2 of the Site 9 Long Term
Monitoring Plan, modified as necessary to show proposed explorations. The Navy
notes that CAD figures for the entire base should be available in the next few
months and these could be used in the reporting of the Site 9 results.

3. Section 3.2, Page 3-5, Para. 1: The information cited is from the Initial Assessment
Survey, which will be photocopied and included as an appendix in the final work
plan. It is inferred from the lAS that the other wastes mentioned were disposed at
the location of the ash landfill, not at the location of the incinerator itself. Text will
be clarified.• 4. Section 3.2, Page 3-6, Sentence 1: The lAS section addressing Site 9 will be added
as an appendix in the Final Work Plan. Aerial photographs referenced in the lAS
are available for review at NAS Brunswick. The aerial photographs referenced in
the Navy's July 19, 1994 letter are not currently available for review because the
Navy has contracted with Sewall to review and analyze these photographs. At this
time, the Navy does not know when the review will be completed.

•

5. Section 3.2,Page 3-6: A brief summary of prior analytical results, and references to
earlier documents, will be added to the Work Plan. The Navy also notes that the
terminology "leachate seeps" will be replaced with "groundwater seeps", because the
term "leachate", in environmental monitoring, is usually reserved for discussions of
water percolating through landfills.

6. Section 3.2, Page 3-7, Para. 2: The Navy is not aware of any information which
might indicate if Building 20I has contributed organic solvents to the basewide sewer
system.

7. Section 3.2, Page 3-8: A table of proposed explorations will be added to the final
version of the Work Plan, as requested.
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•
8. Section 3.2.1,Page 3-9, Para 1, Sentence 3: The proposed boring will be added to

(revised) Figure 3-1.

•

•

9. Section 3.2. 1,Page 3-9, Para. 1, Sentence 4: The typographic error will be corrected.
The text will also be revised to indicate it was the field geologist's observations, not
analytical results, that form the basis of the interpretation of "fuel-soaked soil" at
MW-914.

10. Section 3.2.1,Page 3-9, Para. 2, Sentence 3: The TeiTaprobe soil sampling effort
reported in the Site 9 Technical Memorandum was conducted to delineate the

. boundary of the top of the former ash landfill. Therefore, samples were collected
for geological characterization (i.e. presence of ash, debris) but were not submitted
for chemical analysis. The "fuel odor" at T-23 was associated with the 8' - 10' bgs
sample.

11. Section 3.2.1,Page 3-10, Para. 1, Sentence 1: As the comment notes, the "fuel­
soaked soil" was observed on the lead augers upon their retrieval from the bottom
of the exploration at 17 feet bgs. It is inferred from this observation and the lack of
similar-appearing material in the 14 - 16 ft bgs sample that the "contamination" is at
about 17 ft bgs. The Navy will revise the target completion depth of the proposed
boring from 17 feet to 20 feet bgs. The text will be revised.

12. Para. 1, Sentence 2: As discussed at the September TRC meeting, the preferred
method for analysis of soil samples for fuel oil is the California LUFT modified 8015
method or equivalent. An equivalent method might be used because of the analytical
laboratory's specific capabilities, for example, and, as noted in the response to EPA
comment 1, the analytical laboratory has not yet been selected. If another method
needs to be selected, USEPA and MEDEP will be contacted for approval.

n. Section 3.2.I,Page 3-10, Para. 1, Sentence 4: As indicated in the Navy response
letter of July 19, the MW-9l6 boring log was submitted as an attachment to a letter
dated December 1993, because it had inadvertently been omitted from the final
version of the Site 9 Technical Memorandum. A copy of the MW-916 boring log will
be placed in an Appendix to the Work Plan.

14.. Section 3.2.2,Page 3-11, Bullet 3: The primary purpose of the monitoring well is to
characterize groundwater quality upgradient of the potential source areas within Site
9. Selection of that location should be based on the hydrogeologic data for this area.
The Navy proposes that this topic be discussed at the upcoming technical meeting
and resolution as to the exact location of this upgradient well be reached at that
time. The Work Plan will be revised to reflect this location for the upgradient well.

15. Section 3.2.2,Page 3-12, Sentence 3: Well screens installed to span the water table
will be 10' long and will be installed at a depth somewhat dependent upon the
season. That is, if the well is installed during low water table conditions, the well
screen will be installed about 4' abovel6' below the water table. Water table wells
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16.

17.

18.

installed during high water table conditions will be installed 2' above/8' below the
water table. These screen depths should accommodate the average seasonal .water
table fluctuation. This approach is similar to that used during earlier explorations
at NAS Brunswick. Monitoring wells installed to sample below the water table will
be 5' long. This information will be added to the text.

Section 3.2.3,Page 3-14, Para. 2, Sentence 3: The reference is to a 1952 engineering
drawing, labeled "Barracks and Mess Facilities, General Layout, Section 4" and
maintained by the base public works officer. A "dump area" is circled in by hand,
and corresponds roughly, but not exactly, with the delineation made on the basis of
the Terraprobe survey. Both the 1952 delineation of a dump and the Terraprobe
results of the ash survey are shown in Figure 2-4 of the Site 9 Technical

, Memorandum. The Navy will forward a copy of the drawing to the MEDEP under
separate cover.

Section 3.2.3,Page 3-15, Para. 1, Bullet 4: The existence of the drainpipe will be
assessed by digging a test pit with the backhoe west of Building 212 (see Figure 3-1).
The location is well-enough established by engineering plans to allow the test pit to
be dug without a prior GPR survey.

•

20. Section 3.2.4,Page 3-19, Para 1, Sentence 4: The Navy proposes that appropriate
purging and sampling techniques be discussed at the next TRC technical meeting.
For example, purge rate and duration, sampling equipment, consistency with other
IRP sampling on base, etc. need to be resolved.

21. Section 3.2.4,Page 3-19, Para. 2,Sentence 3: The text will be revised to indicate that
bailers will be lowered to the depth of the well screen.

22. The soil sample collected from along the former drainline will be analyzed for
pesticides/PCBs in addition to the other chemical classes listed in the draft final
Work Plan.

23. The groundwater samples collected will be analyzed for TAL inorganics, VOCs,
SVOCs, and fuel oil in water; both TCL and tentatively identified compounds (TICs)
will also be reported.
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Geoscu_ "lUI B"'l'II'Ofl_ttIlMIJ~t~frstio1Uill·

• West Street. Preeport, Maine • 04032·1133

October 14, 1994
File #965

•

Oct 17,94 14:13 No.PvS:2?02/06

ROBBB.TG.

GERBER, INC.

207-865-6138. (PAX) 207-865-1071

•

We reviewed 1uly 1994 Proposed Pkmjor Site 9 that presented the Navy'S preferred alternative
for an interim remedial action for groundwater at Site9. We provided you with written comments
on the Proposed Plim at the end of the public comment period in our letter dated August 10, 1994.
We also reviewed theDr¢ Final Long Tem! MonJJoringPlim. She 9,and the Droit Final l11terim
Record ofDecision for anl11terlm Remedial Actio" at Site 9, both dated August 1994, and .
provided our comments to you in our letters dated Al!gust 19, 1994 and September 1, 1994,
respectively. We commented on an earnet version of the subject document, the Draft Work Plan,
Site 9, Neptune Drive Disposal $ite datedlune 1994; in our letter to you dated 1uly 27, 1994.
While the subject document addresses a number of the questions, suggesJions•. and issues we
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•

L. Lofdljcl, 1'&&6 2 ofS. Silo g Draft PiDaI Wolk Plan
Ootobet 14. 1994. File I'J6S

identified in our Iuly 27, 1994 lette:, several points remain outstanding. We would also like to
point out that we have not Jeviewed tWo.of the documents incorporated by reference in the sUbject
document, ABB-13S' corporate Healt!z and Safer;; Pkm (HASP) and 1988 Quality AssU1'tZ1lCe
Pragrtl11l Plan (QAPP), so we are not able.to provide any comme:nts relating to those two
documents. OUr comments on the Drqft Final Work Pkm are as follows:

1. Pa,e 1+. This Comment reitetates conunent II in our 1uly 27. 1994 letter eonceming the
Iune 1994 version of the subject document. A good deal of information has been added to the
current version of the Work Pkm . to clarlfy the site-specific investigation methods and the
mtiooale for method and location selection. Our intent in maJqng this comment is to point out the
need for a statement oftfle "big picture" for SUe 9, and where the activities described in the Work
Pltm fit in the overall investigation and reinediation 'scheme" or scenario for Site 9.

It is I1<)t clear how the activities desctibed in the subject document relate to the interim remedial
action for groundwater at Site 9 or the investigatiol1$ at the Naval· Exchange (NBX) gaso1ine
station. The In~uetion (or other appropriate section) should provide an explanation of the
various enviIoi1mental investigations beiitg conducted at Site 9 and the NEX; and how the data
genented will be used to develop a final Record. of Decision (ROD). We also recall that
roadwork wou1<1 be conducted along Neptune Drive this summer. At one of the 'I'RC meetings
we attended, it was suggested that the Navy take advantage of the opportunity to observe
subsurface conditions h1 the middle of Site 9,· but there is no mention of the Neptune Drive
construction aetivitiea in the Work Pkm. .

2. Page 1-3. Given that the QAPP was ptepared in 1988, does the Navy intend to review and
possibly revise the document? ..

. 3. Page 2--1. How much time will eIaI* between the completion of the field work (estimated
to take two weeks) and th~ SUbmission of the. iIlvestigatiOn report for TRC review and comment?

4. Page 2--3. Will TRC representatives be consulted or infonned if the Navy finds it necessary
to deny clearance for the sampling localions proposed in the Work Plo.1l?

S. Page 3-3. IfDigsafe is to be nolified, as the response to comments on the previous version
of the work Plan indicates, the procedure, including who will mark the investigation loc:a1ions and
llOtify Digsafe, should bed~ in Section 3.1.3.

6. Pages 34 • 3-8. The addition. of the historical information in Seclion 3.2 is very helpful.
However. there is no mention of the Interim ROD or the activities to be conducted under the
Interim ROD, and how the additional investigations to be conducted in aecoroance with the Work
Pkm fit with the Interim ROD. .. .

F-18
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L. Lofcbio. Pap 3 of5. S.. ;Drd F"JD&! Won: PIC .
0Cl0b0r 14. 1994, PiJllI96S. . -

7. Page 309. Should the term "fuel oaaked oU".uaCd in the first paragraph in sectlon 3.2.1 (and
elsewhere in the document) read SOmetbin,gHke "fuel oil soaked soU"'

. -

8; Pap 3-10.- What is an ~equiva1ent" dOd tbat might~ used in place of the naP method
4.1.2 for total fuel oil. in soil? Bec:auX: the total fuliI.on ineIhodwill not detect the lighter or more
volatile fuels that might be~t, the son samples should also~ analyzed by the DEP's total
gasoline melhod(4.2.3). - ..

In addition, the ptocedw:es for M11ection.aiId handling of the soil samples f~ beadspace saeening
should be described more fully, and shOUld beslmjlar to those in Appendix Q of the Chapter 691
regulations pertaining to undetground tanks.. For example, soil samples should reach a
temperature of 15 to 25 ,rather than ambient air tempeiature,before a headspace teadina is

_tmn. A duplicate of theheadspacC sample should be collected in the appropriate container for
Iabonduty analysis, as once a sample is used for headspace measurement, it is no longer suilable
for chemica1 analysiS.. '

The laSt sentence in the page should be revlsed to c1aJUy what will haPPeA ifno sample yields
• PI mete: readini above~ Will the sampie.s at a depth comparable to !hat whele the
"fuel odor" and "~soaked on (sOil?)" we:eobseMcl be sent for labomtory analysis?

9. Page 3-12. The last sentence on the page slates 1tIat "clean cuttings" will be placed above the
$Il!dpack during well installation. Whatmi the crite:ia and the method for determining if cuttings
are "clean"' . -

10. Pale 3-16. The portion of comment 8 abOVe" tegarding the "equivalent" to the DEP toIa1
fuel.oil method and the nCed for~onsitltiation of the DEP's total gasolioe method to~ more
volatile fuels also applies to the soil ~ples collCcted in test pits. -.

11. Page 3-19. What are thecriieria far determining when in situ parameters monitored during
purging are considered wstabjljied"?·. -. .

12. Page 3-20. How will the "desired depth" to drive the HydroPuneh be determined? While
the depth. to the bottom of the well sc::eei1S1n MW-914 and MW·91S are known, how will the top
of the clay be determined? What parameters will the groundwater samples collected with the
HydroPunch and from monitoring wens be analyzed for?

13. Pa,e 4-1. The secOnd $CIltenee in the first paragraph in section 4.1 states that aU samples
conectecl for laboratory analysiS will be analyzed for f\let oil•. The method numbeisbou1d be
provided for the plefeued and any -equivalent - method. In addition, analysis by a total gasoline. '. .. .
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L.~.Pq. 4ot5. SiIe 9 DnA F'UII1W<Xlc Plan
Oc:toher 14. 1994, Pile 1965

method to detect more volatile fuels should also be conducted. Thenext-to-Iast sentence on the
page appears to, be missing aw~.

14. Paps 4-1- U. What does !he heading iii the right column ofTable 4-1 lIlWl and why does
. it change from "low COllCIlIltraiion waler detectiOlllimit" to "water detection limit" partway down
page 4-3'1 'The tola1 fuel oil nietbod for water, as wen as the total gaso!ine methods for both soil
and water, should be added to Table 4-1•. '

15. Pace 4-11. The thin1 bullet on the page should be revised to indude the total fuel oil methOd
.for water, as well as the total gasoline methods for both soil and water.

16. Page A.2-6· 2-9. The leU mcntioIls four con1llmiz!ants of concem:PAHs..DCB, DCA, and
vinyl chloride. However, 'I'ables A·I and A-2 include detections of other contaminants, sucll as
chIordane and 2-butinol1e.Why aren't theae other ContamInants 'of concern for worker health'and
safety? .

17. Pale ~.3-3. By how much will background PI meter readings be ~ceed~ before work
zone workl:'ls back of(f)'1 The Action Levels should be clearly described. How and where will

, background radiati~ ~dlng~ be dclermined7

11.8. Page A.501. section AS.! should be RMsec1 to reflect that engineeriJli controls may
becot!le necessaIY to continue on-site inyeatigalions'(see page A.3-·3). '

19. Page A.6-1 &: 6-~~ The last sentence oil page ~l should be ievised to reflect that Thermo
Environmental, not HNU, meters will be used. Do the 'l'benno EnviroIimental meters use~ two
different UV sources at the &arne lime? If DOt, what are the eritetia for selecting which source to

, V!Ie? .

. ,

ZOo Page A.11-3. Because the HASP has been. revised significantly since it Was fust S\lbmitted
for review in 1une 1994, The-Health and safety Manager may need to rm-ew and approve the
final version.' ,

21. Appendix A-I. Comment 16 above alsOipplies to the chemka1 dat3. included in Appendix
A-I. For example, should information concerning 2-butanone also be included?

%2. General Commeut, While many of~~j/sues or suggestions we and others Iaised in Our
comments on' the June 1994 vemon of dletibave been adclressedbythe inclusion of deWled
information in the cunent W01X Plan, a number of issues should be included or expanded upon.
The topics that should be addie.w:d in the Wori: Plan include: the additional tasks, such as review

.of historical air photos and eva1uationof nearby building uses, to ickintify potential upgradient
sources; what will be included in the data presentation and interpretation report, and when the
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report wilt be available; an<l, the re1ationsbip of this work plan to the interlm ROD and the NBX
gas station lnvc:stiplion. The Community also remains concerned that contaminants detec::tcd in
the sueam w1iments at Site 9 be addressed in a timely and apprcll)rlate fasbion.

Please do Dot hesitate to give 'lIS a call ifyau have any qUestiOns on the C9mmcnt8 above.

. Sincerely,
Rebert G. Gerber, Inc•

.~dr-{)'
Carolyn A. Lepage, e.G.
Ditector ofOpera.tions

~ l,<C"---~
Andrews L. Tolman, e.G.
Vice President &, Chief Hydrogeologist

p: I9S-IlI96ScI14.004
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1.
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3.

4.

RESPONSE TO BRUNSWICK AREA CITIZENS FOR A SAFE
ENVIRONMENT (HACSE) COMMENTS DATED OCTOBER 14,1994

Page 1+: The activities described in the Work Plan are those considered necessary
and appropriate to characterize environmental conditions at Site 9. A starting
premise of this Work Plan, as stated in Section 1, is that concentrations of
contaminants in groundwater have sporadically exceeded levels of concern. As a
result, long-term monitoring of groundwater 9.uality has been recognized and
accepted as an appropriate course of action for the Site 9 groundwater operable unit,
as specified in the Site 9 Groundwater Interim ROD. Further, the occasional
detections of certain chemicals in the groundwater suggest that a source of these
contaminants may still exist on the site. The efforts in this Work Plan are those
considered appropriate to further characterize Site 9, especially in relation to the
groundwater contaminants that have historically been observed. The process of site
characterization, evaluation of remedial action alternatives, selection and approval
of a selected alternative, etc. is the same as for other sites on the base.

As noted in the September TRC meeting, NAS Brunswick environmental personnel
had intended to witness the Neptune Drive construction, but because of schedule and
communication problems were unavailable to do so. However, observation of this
roadway construction was a "nice to have", whereas those activities specified in the
Work Plan are those considered to be necessary to adequately characterize site
conditions. As with any site, all information and data of appropriate quality can be
used in support of a ROD. Data relevant to Site 9, and generated under separate
field programs, will be summarized in the investigation summary report.

Page 1-3: The 1988 QAPP is a program-level reference document, which is
superseded as necessary when methodologies, practices, etc. for a specific application
change. The Navy does not believe that a new program-level QAPP is necessary.

Page 2-1: After completion of the field program, laboratory analysis, data validation,
data assessment and synthesis of other data, report generation, Navy review, and
document revision must be done prior to release of the draft report. At this time,
it is estimated that the draft investigation summary report will be issued
approximately 7 months after completion of the field program, assuming that funding
is available. This schedule is similar to those previously followed at other sites.
Schedules of IRP efforts will continue to be submitted at TRC meetings for
comment.

Page 2-3: As with all previous field investigations, if a proposed sampling location
cannot be cleared, then an alternative sampling location that still meets the original
objective for that exploration is identified with the help of Base environmental and
engineering departments, utility company, etc. which could not clear the original
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location. In most cases the sampling location changes only enough to avoid a utility,
such as an underground electrical cable. The investigation summary report
documents any significant changes in sampling locations.

Page 3-3: As noted in the response to comments on the draft document,
coordination with local utilities (i.e. DigSafe) will be done by the Navy on an as­
needed basis. Clearly, the Navy IRP contractor is also involved in these efforts.
Section 3.1.3 will be revised to be more explicit.

Pages 3-4 to 3-8: A very brief section will be added to the Work Plan which will
summarize the regulatory framework within which this program will operate.

Page 3-9: The text should have read "fuel-soaked soil", as the comment notes. The
text will also be revised to indicate that this characterization is based on the visual
observation of material found on the lead auger upon its retrieval by a rig geologist.

Page 3-10: Please see the response to MEDEP comment 12. A more detailed
description of the methodology for PI measurements of soil headspace will be added
to the document. This methodology includes allowing the sample to warm, as
necessary, as the comment notes. Separate containers are always used for off-site
laboratory analyses when on-site PI headspace measurements are done.

The text on the bottom of page 3-10 has been clarified to state that if no PI meter
reading above background are recorded, samples will be collected from between 8
to 10 feet bgs near T-23 and approximately 17 feet bgs near MW-914.

Page 3-12: "Clean cuttings" are those with PI readings of 5 ppm or lower as
measured at the soil surface.

Page 3-16: See the response to comment 8 above.

Page 3-19: In general, three consecutive readings of the in-situ parameters withiIf
+/- 10% are considered to represent stable conditions. Due to concerns regarding
purging and· sampling techniques for groundwater monitoring wells, the Navy
proposes that this be an agenda item for the December TRC technical meeting. The
Work Plan text· will be revised as necessary once an approach acceptable to all
parties is defined. .

•
12. Page 3-20: The Navy has offered to take groundwater samples using HydroPunch

to satisfy MEDEP's request for groundwater samples in this area. HydroPunch was
selected by the Navy because it would not cause mobilization of additional
equipment. The Navy suggests the sampling objectives in this area be discussed at
the next Technical meeting on December 7,1994. Based on the sampling objectives,
the Navy can determine if HydroPunch is the appropriate method for the sampling
objective.
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• 13. Page 4-1: The Navy's preferred fuel oil methodology specified is the California
LUFf modified 8015 method. "Equivalent" laboratory practices do not necessarily
have a different method number, as the deviation from the listed procedure may be
minor and not expected to significantly impact results. Deviations, if any, will be
documented in the investigation summary report. The California LUFf modified
method will yield two results, one for the "lighter" fraction and one for the "heavier"
fraction. Note that these samples will be analyzed for TCL VOCs and SVOCs as
well. Water samples will be analyzed for "fuel oil" if the results of the VOC or
SVOC analyses indicate the presence of significant concentrations of individual
chemicals.

14. Pages 4-2 to 4-6: As explained on page 4-1, the EPA methodology for low-level
detection of VOCs will be used. There is no equivalent low-level methodology for
SVOCs.

15. Page 4-9: The text will be revised to indicate analyses that will be performed. Fuel
oil/gasoline in water analyses will not be performed at this time.

16. Page A.2-6 to A.2-9: The appendix text and tables will be reviewed for accuracy and
consistency. Contaminants historically detected on-site are contaminants of concern
for health and safety.

• 17. Page A.3-3: Text will be revised to indicate that PI meter readings steadily above
5 ppm in the breathing zone will cause work to stop and evaluation of safety
concerns before continuing. Background radiation readings are those from on base
but away from any known or suspected areas of contamination.

•

18. Page A.5-I: Text will be revised as indicated.

19. Page A.6-1 and A.6-2: Text will be revised to indicate that Thermo-Environmental
PI meters may be used. The two different UV sources cannot be used together; the
instrument uses one or the other. The 10.2 eV is typically considered acceptable for
health and safety monitoring.

20. Page A.1l-3: The ABB Environmental Services, Inc. Hearth and Safety Supervisor
will approve the revised HASP.

21. Appendix A-I: CHRIS data sheets will be included for every contaminant previously
identified earlier in the HASP as contaminants of concern for health and safety of
workers.

22. General Comment: The Navy's objectives for the Site 9 Work Plan are to : 1)
confirm/deny existence of the former drain line; 2) confirm/deny existence of the
former dump; 3) determine if contamination is coming from upgradient sources; 4)
get a "snapshot" of all Site 9 and NEX wells to characterize groundwater flow and
condition. Other tasks, although related to Site 9, are not considered part of this
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work plan. Results of other work will be presented to the TRC as the information
is received. The Final ROD for Site 9 will include all information used to develop
the final action for Site 9.

Schedules, regulatory framework, and interrelationship with other documents are
more appropriately discussed in a meeting and not in a work plan or investigative
report. Although the NEX Gas Station is not an IR site (petroleum sites are exempt
from CERCLA), the Navy still continues to provide updates on the NEX gas station
investigation. The need to evaluate other areas outside of Site 9 will be determined
when we analyze the data generated by this work plan.
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