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1.0 Introduction

H*GCL was contracted by Analex Corporation to conduct a Phase I site characterization of
Disposal Area Three, located on the Plum Brook facility of the National Aeronautics and
Space Administration Lewis Research Center (NASA LeRC), Sandusky, Ohio (Figure 1-1).
Phase I of the site characterization was designed to examine the potential soil
contamination, which may have resulted from the historic use of a fire training pit, and two
burnable dumps located within an area collectively referred to as Disposal Area Three and
to evaluate the potential impact on the quality of the upper aquifer. :

The Phase I site characterization included the following tasks to characterize the soils and
the ground water underlying Disposal Area Three:

. A document search and interviews with facility personnel were conducted to
determine the historic use of Disposal Area Three

° Nine soil borings were drilled, and soil samples were collected for both
laboratory analysis and visual characterization

. Ground-water monitor wells were completed in four of the borings and
ground-water samples were submitted for laboratory analysis

The compounds detected in the soil and ground water were compared to the following
action levels or guidelines: State drinking water standards and Federal maximum
contaminant levels (MCLs); Toxicity Characteristic Leaching Procedure (TCLP) standards;
metal backgrcund concentration ranges for the eastern United States as presented in the
USGS Professional Paper 1270 (1984); and proposed Resource Conservation and Recovery
Act (RCRA) soil and ground-water action levels set forth in 55 FR 30798, July 27, 1990.

The soil at the site contains low levels of volatile organic compounds (VOCs), semi-volatile
organic compounds, and total petroleum hydrocarbons (TPH); however, soil samples from
the background location also exhibit low concentrations of four of the semivolatile organic
compounds, TPH, and acetone. Ground water contains a very low concentration of
benzene, total chromium, lead, silver, and zinc. Explosives, pesticides, and herbicides were
not detected in the soil or ground-water samples submitted for analysis. Based on the
information gathered during this site assessment and an evaluation of potential risks to
human health, welfare, and the environment, H*GCL recommends that NASA pursue
closure in place with limited resurfacing for this area; however, the open burning policy in
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this area should be discontinued. No further site characterization or remediation activities
are recommended.

The project objectives and site history are described in Section 2.0. Site characterization
activities are described in Section 3.0. Section 4.0 presents a discussion of the analytical
results, Section 5.0 presents analyses and conclusions and Section 6.0 presents the
recommendations.
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2.0 Project Objectives and Site History

2.1 Objectives of the Phase I Site Characterization

Based on the information presented in Analex’s Request for Proposal, dated July 31, 1991,
H*GCL originally prepared a Statement of Work (August 21, 1991) to investigate the fire
training pit on the west side of Snake Road. However, background information obtained
during research into the historical use of this property indicated that two burnable dumps
located on the east side of Snake Road should also be investigated. One of these areas was
used by NASA for burning combustible materials and the other area was used by the Army
for burning explosive materials. Accordingly, the Work Plan for the site characterization
was revised to incorporate the new information obtained during the historical document
review task and was submitted for Analex/NASA approval on January 9, 1992. Initial field
activities were conducted during the week of January 13, 1992, and one soil boring was
completed on January 16, 1992. Information regarding depth to bedrock, as well as the
large volume of soil required for all the requested analyses, subsequently prompted NASA,
Analex, and H*GCL to revise the sampling methodology.

During a March 9, 1992 meeting at Plum Brook Station, attended by representatives from
NASA, Analex and Bionetics (NASA subcontractors), and H*GCL, the following tasks
presented in the January 9, 1992 Work Plan were modified:

. Characterization of Plum Brook surface water and sediment was deleted
. Metals analyses were limited to eight metals

) The proposed location for monitor well MW-3 was modified to assist in
determining the direction of ground-water flow

e  The soil sampling program was modified to determine the presence or
absence of soil contaminants, not to define the extent of vertical and lateral
contamination

The final objectives for Phase I of the investigation, as approved by Analex and NASA, are

as follows: |

. Determine the historic use of Disposal Area Three by both NASA and the
Army
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¢  Determine the types and concentrations of compounds present in the
subsurface at Disposal Area Three

. Determine the impact, if any, of prior disposal activities on ground-water
quality

e  Determine the need for a Phase II Remedial Investigation and Baseline Risk
Assessment

2.2 Site History

Plum Brook Station is a satellite operation of the Cleveland-based NASA LeRC. Plum
Brook Station is located approximately 50 miles west of NASA LeRC, near Sandusky, Ohio,
and it is primarily utilized as a research facility. Plum Brook Station covers approximately
6,400 acres south of Bogart Road and west of US 250 (Figure 2-1).

Use of the Plum Brook property dates back to 1941, when it was established by the U.S.
Army as the Trojan Powder Plant. The Trojan Powder Plant manufactured weapons using
trinitroluene (TNT), dinitroluene (DNT), and pentolite powders, acids, and related
compounds. The facility was placed in standby condition from 1945 to 1946. During this
period, the U.S. Army conducted decontamination and decommissioning of buildings and
structures associated with the manufacturing of ordnance. Decontamination and
decommissioning methods involved the removal and relocation of all explosives to an area
east of Snake Road, where they were burned.

N
The National Advisory Committee for Aeronautics (NACA) leased 500 acres of the north
portion of the site in 1956 to construct and operate a test reactor. In 1958 NACA was
renamed NASA. In 1963, NASA acquired an additional 6,000 acres of the site for
conducting aerospace research activities. Some of the major research operations conducted
by NASA included a reactor facility, a space propulsion research facility (B2 Site Complex),
space power facility (SPF), high energy rocket engine research facility, cryogenic propellant
tank site (K Site), and the hypersonic tunnel facility (HTF). The reactor facility started
operations in 1963 and was closed in 1973. In 1974, the Plum Brook facility was closed,
although a skeleton crew remained on-site to conduct maintenance and oversight of the
facility.
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In 1988, NASA started to generate work for the satellite facility and some buildings were
brought back on-line. The four major aerospace operations which were reactivated include:

J SPF - This facility is a large vacuum tank used to test spacecraft and/or their
subsystems and components in a simulated space environment.

. K Site - This facility tests propellant tank insulation systems and determines
pressurizing gas requirements during propellant outflow.

) B2 Site Complex - This facility tests space vehicles and upper stage rocket
engines in a simulated space environment.

e  HTF - In this facility, air velocities and temperatures were created to
simulate rocket flight speeds up to seven times the speed of sound and
altitude conditions up to 120,000 feet.

2.3 Disposal Area Three Historic Operations

H*GCL personnel conducted interviews with NASA employees as well as current and
retired NASA on-site contractor personnel. The following descriptions are based on
information contained in SAIC’s "Plum Brook Station Preliminary Assessment” and obtained
during H*GCL'’s site visits, interviews, and document review.

The area under investigation referred to as "Disposal Area Three" is located adjacent to
Snake Road and consists of*a fire training pit, an Army burnable dump and a burnable
dump used under NASA operations.

The fire training pit, located on the west side of Snake Road, was constructed in the early
1960s and was used by on-site personnel during fire training exercises (Figure 2-2). Fire
training exercises were conducted by partially filling the burn pit with water and waste oil
and/or diesel fuel, which floated on the surface. The oil was ignited and the fire was
extinguished with either dry powder or carbon dioxide. The fire training pit area was also
used to extinguish materials (such as fuel filters and diesel fuel) that were ignited in small
metal pans to simulate small scale fires. Waste oil and solvent were also reportedly in the
pit and burned. The volumes and types of solvents and waste oils disposed of in this
manner were not documented and this practice was typically in conjunction with on-site fire-
fighting training conducted in the pit.
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In addition to fire training, the pit was also used on at least two occasions to dispose of
solid and explosive waste. On one occasion, the pit was used to dispose of fuel oil filters.
The filters were placed in the pit and set on fire in order to burn the fuel off. Remaining
metal pieces associated with the filters were removed from the pit and disposed of as
landfill waste. On the other occasion, in approximately 1971, the pit was used to dispose of
a small amount of Class C explosives. Some metal pieces, not detonated during the process,
remained after the explosives were burned and were removed from the pit for disposal as
landfill waste.

An area on the east side of Snake Road was used by the Army in the period of 1941 to
1963 for the destruction (burning) of explosives during the decommissioning of the ordnance
works. Based on the information collected to date, it is assumed that this area was
contained by a dike around its perimeter. The volume of explosives destroyed in this area
is unknown; however, hazardous substances destroyed at the burning grounds by the Army
included materials contaminated with DNT, TNT, pentolite, and asbestos. Information
relating to the Army’s burnable dump is presented in the Draft Engineering Report for the
Contamination Evaluation at the Former Plum Brook Ordnance Works Sandusky, Ohio
(March 1990); this report was prepared for the Army by IT Corporation in March 1990.

The NASA burnable dump area, which includes a large wire cage, is located on the east
side of Snake Road and was surrounded by a diked containment area, which is no longer
present.

NASA continued to conduct decontamination and decommissioning at Plum Brook Station
after the Army decommissioned the Trojan Powder Plant. Waste, generated during NASA's
decontamination and decommissioning efforts that was contaminated or potentially
contaminated with explosives or acids was also burned at Disposal Area Three. Other
hazardous materials disposed of at the burning grounds by NASA may have included waste
oils, solvents, and other chemicals. Common practice was to accumulate
combustible/explosive waste in the burn pit and douse it with chemical waste prior to setting
the waste pile on fire. The types and volumes of waste disposed in this manner were not
documented. On May 14, 1973, a fire occurred at Disposal Area Three and the probable
cause was stated to be either spontaneous combustion due to chemicals and oils dumped
together or discarded smoking materials.

This area was also used during NASA'’s tenure for the destruction of combustible, non-
contaminated solid waste (wood and paper-type debris). A wire cage, which remains on-site,
was reportedly used to store combustible materials such as paper and cardboard prior to
burning. It was also reported that metal, electrical equipment, wiring, rags, cardboard, and
paper were burned in this arca. The NASA burnable dump was used throughout the 1960s

9
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and possibly to the mid-1970s; leftover unburned debris was periodically removed from the
site. In the late 1970’s, ash was removed from the burn pit and buried near Line Road 16
and North Magazine Road; the burn pit was then backfilled.

Figure 2-2 illustrates the approximate location of the fire training pit, two burnable dumps,
and the current location of the wire cage. This figure illustrates the configuration of the
dumps based on the following sources:

o 1964 aerial photo
. 1970 domestic water system sectional map
) 1944 Scheid Road Burning Ground reference drawing

Based on the information provided in the IT Corporation report, it is assumed that the
Army’s burnable area overlapped a portion of the 1964 burnable dump, which was located
on the aerial photograph. The 1970 utility map location of the burnable dump, as depicted
on Figure 2-2, may not be as accurate as the 1964 location since this area does not fully
agree with NASA staff and subcontractor recollections. Some of the discrepancies may be
attributed to the fact that Snake Road was previously oriented in a north/south direction
and was relocated to its current orientation between 1964 and 1970. The Army’s burnable
dump and the 1964 burnable dump were situated east of the north/south aligned Snake
Road. The 1970 burnable dump outline is located south of the new bend in Snake Road.

2.4 Previous Site Characterization

As of January 1991, there were over 17 ground-water monitor wells located at the Plum
Brook site. Four wells were installed in late 1990 by IT Corporation during an investigation
of the Army’s disposal and decommissioning activities, and in early 1991, the remaining
thirteen wells were installed by EBASCO to characterize leaking underground storage tanks
at the nuclear reactor building, pump station, SPF, and the garage and vehicle maintenance
area. None of these ground-water monitor wells are located within 3/4 of a mile of
Disposal Area Three.

During IT Corporation’s investigation of Disposal Area Three, four soil borings were
installed in the vicinity of the area assumed to be the Army’s burnable dump (Figure 2-3).
Soil samples were collected from approximately the two to four foot depth interval and the
samples were analyzed for volatile organic compounds (VOCs), semi-volatile organic

10
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compounds, metals, and explosive compounds. Table 2-1 presents a summary of the
analytical results. A low concentration of 1,3,5-trinitrobenzene (0.093 mg/kg) was detected
in soil boring SB-03. Volatile and semi-volatile compounds were also detected in the soil
samples. Acetone was detected in all four soil samples with concentrations ranging from 65
pg/kg to 4,300 ug/kg, methylene chloride was detected in samples SB03 and SB04 at
concentrations of 10 ug/kg and 8 pug/kg, respectively; and bis(2-ethylhexyl)phthalate was also
detected in all four samples with concentrations ranging from 380 pg/kg to 1,200 pgkg. IT
Corporation concluded that the presence of acetone in these samples may have been related
to laboratory contamination. Since organic compounds were detected in IT Corporation soil
samples, H*GCL did not want to designate any of IT Corporation’s samples as background
for this investigation. In addition, the exact location of the soil samples cannot be
accurately determined based on the documentation provided in IT Corporation’s report.

2.5 Soils, Geology, and Hydrology

Soils mapped by the Ohio Department of Natural Resources at Plum Brook Station are the
Arkport-Galem association in the northern part of the station, and the Prout association in
the southern part of the station. The Prout association occurs overlying shale bedrock and
is a somewhat poorly drained soil with a heavy silt loam to silty clay loam subsoil. It has a
moderately low permeability, estimated between 6.3 and 12 mches per hour, and thickness
ranges from 20 inches to 60 inches.

Bedrock in northwestern Ohio consists of carbonates (limestone and dolomite) and clastics
(sandstones and shales), and regionally dips to the northeast toward Lake Crie. Bedrock at,
Plum Brook Station consists.of four Devonian-aged formations (listed oldest to youngest):
the Columbus Limestone, the Delaware Limestone, the Plum Brook Shale/Prout Limestone
and the Ohio Shale. Disposal Area Three is situated in the Plum Brook Shale, described as
a blue-grey calcareous shale or mudstone. The depth to bedrock is highly variable across
Plum Brook Station ranging from 2 to 12 feet for shales and from approximately 19 to 25
feet for limestone, according to previous soil borings and monitor well data.

Topography at Plum Brook Station is relatively level and slopes gently down toward Lake
Erie to the north. The northern Ohio topography in general has been created and modified
by glacial processes. Disposal Area Three is approximately 670 feet above mean sea level.
The nearest body of standing surface water is an unnamed pond approx1matcly 800 feet to
the east of Disposal Area Three. The closest body of running surface water is Plum Brook,
which is approximately 800 feet west of the site. Plum Brook is one of five streams that
originates outside of Plum Brook Station, and eventually drains into Lake Erie,
approximately 15 miles to the north.

12



Table 2-1

Disposal Area Three

IT Corporation’s Soil Sampling Resulits

IT Sample Number

Volatile Organics

Semivolatile Organics

Nitroexplosives

Metals

SB-03

Acetone, 990 ppd
Methylene Chloride, 10 ppb

Bis (2-ethylhexyl) phthalate,
380 ppb

1,3,5-Trinitrobenzene,
0.093 ppm

Barium, 31.6 ppm
Chromium, 10 ppm
Iron, 15,600 ppm
Lead, 50 ppm
Manganese, 71.3 ppm
Sodium, 76 ppm

SB-04

Acetone, 65 ppb
Methylene Chloride, 8 ppb

Bis (2-ethylhexyl) phthalate,
1,200 ppb

None Detected

Barium, 41.0 ppm
Chromium, 7 ppm
fron, 11,000 ppm
Lead, 16 ppm
Manganese, 14.5 ppm
Silver, 0.5 ppm
Sodium, 45 ppm

SB-05

Acetone, 4,300 ppb

Bis (2-ethylhexyl) phthalate,
420 ppb

None Detected

Arsenic, 2 ppm
Barium, 21.1 ppm
Chromium, 4 ppm
Iron, 4,940 ppm
Lead, 9 ppm
Manganese, 35.0 ppm
Sodium, 32 ppm

SB-06

Acetone, 2,300 ppb

Bis (2-ethylhexyl) phthalate,
470 ppb

None Detected

Barium, 58.9 ppm
Chromium, 6 ppm
Iron, 6,420 ppm
Lead, 16 ppm
Manganese, 129 ppm
Sodium, 80 ppm

ppb = pg/kg
ppm = mg/kg
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Local bedrock aquifers supply drinking water for parts of Erie County. The older limestone
aquifers are highly productive, where yields of 100 to 500 gallons per minute may be
developed. Municipal and industrial wells are located in the limestone aquifer in Sandusky,
Ohio. The shales are poorly productive, where yields seldom exceed 3 gallons per minute.
Domestic wells are located in the shale aquifer at approximate depths of 45 feet to 120 feet
below the surface.

The surficial layer of glacial deposits may also contain discontinuous lenses of potentially
water bearing sand and gravel. Shallow water-bearing sand lenses have been reported in
the glacial deposits at Plum Brook Station at depths of less than 10 feet. Glacial till
generally has a low permeability due to the high clay and silt content, making it a poor
source of ground water. The lenses may be a bedrock recharge source. If vertical fractures
are present, then the lenses are an eventual ground-water source for domestic wells.

14






NASA LEWIS RESEARCH CENTER
PHASE 1 SITE CHARACTERIZATION OF DISPOSAL AREA THREE

H*GCL

3.0 Phase I Site Characterization

3.1 Technical Approach for the Phase I Site Characterization

The technical approach for the Phase I Site Characterization consisted of the following
subtasks:

»  Research the historic use of Disposal Area Three to confirm the compounds
potentially released at the site ’

. Complete a soil boring program to determine the presence of possible soil
contamination at the burnable dumps and the fire training pit

. Complete a ground-water sampling program to determine the impact of the
fire training pit and burnable dumps, if any, on the upper aquifer

The following sections present a description of the activities accomplished during each of
these tasks.

3.2 Historical Document Search and Interviews

Prior to commencement of field activities, H*GCL reviewed all readily available site data
pertinent to the Phase I activitics and conducted interviews with employees from several key
NASA departments, contractors, and tenants. Where possible, individuals selected for the
interviewers were those instrumental in the decision-making affecting the fate of several
types of wastes at the Plum Brook facility, as well as those involved in the burning at
Disposal Area Three. -

The individuals interviewed were: Ray Ruffing, Don Young, Lynn Cherry, and Neil Casper
of Sverdrup Technology Corporation; Bob Kanney and Amy Bower of NASA; Gene Freidt,
retired, Teledyne; and Jack Ross, retired, Sverdrup.

Historical aerial photos (1958 and 1964) were reviewed to confirm that the confines of the
pit did not migrate outside the area under investigation and that burn activities were
concentrated in the same area. A review of available published geologic and hydrogeologic
documents and local, county, and state records, was conducted. Site-specific assessments
conducted by IT Corporation and Science Applications International Corporation (SAIC)
were also reviewed. A complete list of references is presented in Section 7.0.

15
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3.3 Soil Boring Program

3.3.1 Soil Boring Locations

Field activities were initiated during the week of January 13, 1992. On January 16, 1992
boring B-1 was completed, however, due to inclement weather, the remaining field activities
were postponed until the week of March 9, 1992.

A total of nine soil borings were installed in this area upon completion of field activities.
Four of these borings were completed as monitor wells, and the remaining five were
grouted after soil sampling was completed. The soil boring and well locations are shown on
Figure 2-2. Borings B1, B2, and B4 were designed to characterize the Army’s burnable
dump area. Borings B3 and B2 were placed to characterize NASA’s burnable dump area.
Boring BS was placed adjacent to the fire training pit to characterize the potential types of
soil contamination that could be present as a result of fire training activities. MW-1 was
assumed to be the background location for this area. MW-2A and MW-2B were used to
aid in the delineation of the soil contamination from the Army’s burnable dump and MW-3
was used to define the direction of ground-water flow. The elevations of the borings were
surveyed by John Hancock and Associates and the locations of the borings are tied into
NASA'’s coordinate system.

3.3.2 Soil Sampling and Analysis Procedures

The data collected during the initia! drilling conducted in January 1992 was used to amend
the initial Work Plan, dated January 9, 1992. For example, bedrock was encountered in B-1
at eight feet below ground surface, and an insufficient amount of soil was collected from the
split spoons to obtain two complete sets of samples from the boring, as delineated in the
January 9, 1992 Work Plan. Therefore, soil samples from B1 were collected and submitted
for the designated analyses from the following intervals.

¢  0-1 Foot Interval Total lead, mercury, and explosives

. 2-4 Foot Interval VOCs

. 4-8 Foot Interval Semi-volatile organic compounds

. 6-8 Foot Interval TPH, Polychlorinated Biphenyls (PCBs), pesticides, and
herbicides

16
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This information was provided to Analex and NASA and was used to develop revised soil
sampling procedures, which were implemented when the field activities were resumed on
March 9, 1992. The revisions included:

. Collection of soil samples for field screening and possible VOC analysis from
each split spoon

) Collection and submittal of composite samples for analysis from each boring

. Submittal for analysis of one VOC sample per boring, based on results of
field screening

The soil samples were analyzed for VOCs, semi-volatile organic compounds, herbicides,
pesticides, PCBs, total mercury and lead, trinitrotoluene (TNT), dinitrotoluene (DNT),
Cyclotrimethylene trinitramine (RDX), Cyclotetramethylene tetranitramine (HMX), TCLP
metals, total petroleum hydrocarbons reported as gasoline (TPH-(G)) and diesel (TPH-(D)).
Table 3-1 presents a summary of the laboratory analytical methods used during this
investigation. :

The soil from all borings, with the exception of B-1, were composited over the entire
borehole depth for all analyses except VOCs. One sample interval from each boring was
submitted for VOC analysis based on the results of the field screening activities; for VOGs,
the interval with the highest field reading was submitted for laboratory analysis.

The soil borings were drilled by advancing a string of hollow-stem augers. Soil sampies
were retrieved continuously utilizing a split spoon device until bedrock was encountered.
A soil boring log was completed for each boring which describes the lithology and field
observations. These logs are included in Appendix A.

After each split spoon sample was retrieved, the sample was split into three portions. First,
a 4-oz jar for analysis of VOCs was filled with soil and held pending results of field
screening. A second portion of the sample was placed in a "ziplock” bag, for field screening
of VOCs using a photoionization detector (PID) with an 11.7 ev lamp. The bags were
retained until the boring was completed; then, heated, manually agitated for approximately
30 seconds to promote disaggregation, and analyzed by piercing the bag with the sampling
probe of the PID. VOC concentrations in the headspace vapors were recorded. The
results of the preliminary field analysis were used to determine which sample interval was to
be submitted for laboratory analyses of VOCs. The remaining portion of the soil sample
was placed in a stainless steel bowl and composited with the remaining split-spoon samples

17



REFERENCE METHOD

EPA 8240

EPA 8270

EPA 6010/7000 Series
Moditied

EPA 8015*

EPA 8080

EPA 8150

USATHAMA Method LW23

REFERENCE METHOD

EPA 624/8240

EPA 625/8270
EPA 6010/7000
Modified

EPA 8015°¢
EPA 8080

EPA 8150

USATHAMA Method LW23

. Maodifications as recommended by the California Department of Health Services

J

Table 3-1

Summary of Analytical Methods

SOIL SAMPLES ANALYTICAL SUMMARY

PARAMETER
Volatile Organics
Semivolatile Extractable Organics

Metals: As, Ba, Cd, Cr, Pb, Hg,
Se, Ag

Total Petroleum Hydrom}bons as
Gasoline and Diesel

Pesticides, PCBs
Herbicides

TNT, DNT, RDX, HMX

WATER SAMPLES ANALYTICAL SUMMARY

PARAMETER
Volatile Organics
Semivolatile Extractable Organics
Metals: As, Ba, Cd, Cr, Pb, Hg,
Se, Ag,

Total Petroleum Hydrocarbons as
Gasolinc and Diescl

Pesticides, PCBs
Herbicides

TNT, DNT, RDX, HMX
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TECHNIQUE
GC/MS

GC/MS

ICP Emission Spectroscopy

GCFFID

GC-ECD
GC-ECD or HALL

HPLC UV Analysis

TECHNIQUE
GC/MS
GC/MS

ICP Emission Spectroscopy

GC/FID

GC-ECD
GC-ECD or HALL

HPLC UV Analysis
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from that boring. After auger refusal was reached, the sample was thoroughly mixed, placed
in the appropriate laboratory-cleaned jars, and kept at 4°C pending shipment to the
laboratory.

H*GCL standard operating procedures for Chain-of-Custody were strictly adhered to during
all sampling activities.

3.4 Ground-Water Characterization

3.4.1 Ground-Water Monitor Well Locations

Figure 2-2 illustrates the location of the ground-water monitor wells. H*GCL’s ground-
water monitor well, MW-1 was designated as a background well for Disposal Area Three.
In the Work Plan dated January 9, 1992, H*GCL proposed to use existing on-site wells for
background comparison; however, upon review of the analytical results obtained from the
background well installed by IT Corporation, it became apparent that there may have been
some acetone laboratory contamination in the groundwater sample. Therefore, H*GCL
installed a background well specifically for this area at the location of MW-1 (Figure 2-2).

Monitor wells MW-2A and MW-2B are located adjacent to the NASA and Army burnable
dumps. Evaluation of the ground water at this location is needed to determine the impact, if
any, on ground-water quality as a result of the activities conducted at the burnable dump
areas. Monitor wells MW-2A and MW-2B were installed as a weli pair, MW-2A was
screened from 12 feet to 22 feet and MW-2B was screened from 4.8 feet to 9.8 feet below
grade. These wells were completed to investigate the presence of vertical ground-water
flow gradients.

In H*GCL’s January 9, 1992 Work Plan it was proposed that MW-3 be installed adjacent to
the fire training pit to evaluate the potential impact on ground-water quality from this area.
However, during the March 9, 1992 meeting between NASA, Analex, and H*GCL, it was
agreed that this well location would be modified and MW-3 would be located closer to
Plum Brook to aid in the determination of the ground-water flow direction at Disposal Area
Three. However, the new location for MW-3 that was agreed upon is not directly
downgradient, from the area of concern.
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3.4.2 Well Construction

The ground-water monitor wells were originally to be completed above the top of the
competent shale using the hollow stem auger rig. However, weathered shale was present at
a depth of 6.0 feet below grade and auger refusal was encountered at 8.0 feet below grade
in boring B-1. Based on this information, the well installation procedures had to be
modified to allow penetration of the bedrock, or the wells could not be completed with at
least a 5-foot screen length. After consultation with Analex and NASA it was decided that
the wells would be drilled using a hollow stem auger, and if bedrock could not be
penetrated with the augers, then drilling would be completed using air rotary methods and
the wells would be completed in the shale.

All of the wells with the exception of MW2A are screened in the unconsolidated sediments
as well as the underlying shale; MW2A was screened entirely in the shale. The depth of
the screened interval chosen for wells MW1, MW2B and MW3 was based on the
observations made during drilling activities. Saturated materials appeared at approximately 5
to 6 feet below grade which coincided with the interface of the unconsolidated materials
and the underlying shale bedrock. The well screens were placed at or slightly above the
depth where the saturated materials were observed except for MW2A which was completed
entirely in the shale.

The ground-water monitor wells were installed utilizing the hollow stem auger drilling
method until bedrock was encountered, then the drilling method was switched to air rotary.
From the depth of auger refusal the augers (12 3/4 inches in diameter) were left in place
and the rotary trigone bit (6 inches in diameter) and drill rods were inserted through the
augers to allow drilling activities to continue. This combination of drilling methods was
necessary since the bedrock underlying the area, a competent shale, could not be penetrated
using the hollow stem augers.

The monitor wells were constructed of stainless steel screen and casing to satisfy Ohio EPA
requirements. The casing and screen was emplaced through the augers, and the augers
were retracted during emplacement of the sand pack. The filter pack material extended
from approximately 3.0 feet to 1.0 feet above the top of the screen due to the shallow
depth to ground water. A bentonite seal was placed above the filter pack and the thickness
of the seals ranged from approximately 3.0 feet to 1.0 feet. The remaining annulus of the
borehole was grouted using a cement-bentonite grout, the thickness of the grout ranged
from 2.0 feet to 7.0 feet depending on the depth of the top of the screen. Appendix B
contains the lithologic logs and the well completion diagrams for the four monitor wells.
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The wells were completed above grade and equipped with locking protective steel casing
that was painted orange. A concrete pad centered around each well was also installed.
The monitor wells were secured with locks that are keyed alike to prevent tampering or
accidental contamination. The elevation of the pads and the top of the protective casings
were surveyed by John Hancock and Associates of Sandusky, Ohio and the locations are
tied into NASA’s coordinate system. Photographs of field activities are included in
Appendix C.

3.4.3 Ground-Water Development Sampling and Analysis

The ground-water monitor wells were developed after installation to ensure that a
satisfactory hydraulic connection existed between the well and the screened formations and
also to remove fine sediments from the gravel pack. Well development was accomplished
using a bailer. During the development process, physical and chemical parameters, such as
pH, specific conductance, and temperature were measured. Development continued until a
minimum of five well volumes were removed or stabilization of pH, specific conductance,
and temperature were achieved. Due to the presence of fine silts and sands underlying the
site, the ground water is relatively turbid and the wells could not be developed until they
were sediment free. No free product was observed during well development activities. The
well development records were completed for each well and are presented in Appendix B.

Ground-water samples were collected from each well on March 14, 1992. The samples were
analyzed for the compounds listed in Table 3-1.

AN

3.5 Decontamination Procedures

All drilling and sampling equipment was steam-cleaned prior to commencement of drilling
activities and the augers and drill rods were steam-cleaned between borings. Sampling
equipment was also cleaned before and after sampling using the following procedures:

) Wash in potable water with a brush, removing soil deposits or sediment

. Wash in a soapy mixture of potable water and a laboratory detergent such as
_ Alconox®

Potable water rinse

Methanol rinse

21



NASA LEWIS RESEARCH CENTER
PHASE 1 SITE CHARACTERIZATION OF DISPOSAL AREA THREE

H*GCL

° Air dl‘y

3.6 Waste Generation and Storage

Development, purge and decontamination water, and soil cuttings generated during field
activities were placed in 55-gallon drums, labeled, and stored on-site pending receipt of
analytical results. This material was not sampled during the March field activities since the
decontamination water and soil cuttings were frozen. During the week of April 20, 1992,
the materials were sampled and submitted for laboratory analysis. Prior to disposal, the
drummed waste was characterized in terms of ignitability, reactivity, corrosivity, RCRA
toxicity, and the paint filter liquids test (for soil). The drummed material was not sampled
for TNT, DNT, RDX, and HMX since these compounds were not detected in any soil
ground-water samples obtained during the investigation.

The analytical results for the drummed material indicate that the waste is non-hazardous,
and it will be removed for appropriate disposal in a local landfill. Appendix E includes a
summary of the laboratory results as well as the analytical data. Autumn Technical Services,
Inc. will be used for the transport and disposal and will select the landfill. H*GCL is
awaiting receipt of the schedule for drum removal and disposal. .

3.7 Quality Assurance/Quality Control

A field rinsate blank, a trip blank and a replicate sample were collected to evaluate quality .
assurance (QA)/quality conttol (QC). The field rinsate blank iested the field sampling and
decontamination procedures and thus the overall accuracy of the analysis. To obtain a
rinsate blank, a volume of distilled water was poured through the split spoon and then into
the appropriate container for analysis. The rinsate blank was collected for all compounds
except TPH. A rinsate blank was not collected during ground-water sampling because
disposable bailers were used to collect the samples.

A trip blank for VOC analysis was provided by the laboratory to ensure that the sample
containers were not contaminated while in transit from the laboratory to the site or while in
storage at the site.

7/
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The accuracy and precision of the laboratory was assessed by using a blind replicate sample.
A replicate sample for all compounds, except TPH, was collected from MW-3 during
ground-water sampling activities; this replicate sample was labeled MW-5, a non-existing

- well, for sampling identification purposes so that it was submitted as a "blind" sample to the

laboratory.
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4.0 Analytical Results

4.1 Soil Samples

Soil samples were collected from nine boreholes and the samples were analyzed for VOCs,
semi-volatile organic compounds, PCBs, pesticides, herbicides, TPH, TCLP metals, TNT,
DNT, RDX, and HMX. Samples from all borings, except B-1, were composited for all
parameters except VOCs. The samples submitted for VOC analyses were selected from the
specific interval which exhibited the most elevated field screening concentrations; for B-1,
samples were collected for VOC analyses from the depth interval of 2-4 feet. Tables 4-1
through 4-3 include a summary of the soil sampling results by boring; these tables also
include notations assigned by the laboratory relating to QC notations. Explosives, pesticides,
and herbicides were not detected in any of the soil samples analyzed during this field
investigation. Appendix D includes a copy of the complete laboratory data.

4.1.1 Volatile Organic Compounds

Table 4-1 presents a summary of the VOC soil sampling results, which includes the depth
interval sampled. Samples that were reanalyzed by the laboratory because the surrogate
recovery results were not within specified QC limits are discussed in the text using the
highest concentration reported on the laboratory data sheets; both concentrations are
included on the table for reference.

Acetone was detected in very low concentrations (9 pg/kg to 39 ug/kg) in all samples except
the field QC samples. However, in four of the samples, acetone was also found in the
associated laboratory blank (denoted by a B on the table). IT Corporation’s sampling
results also indicated the presence of acetone in this area, but H*GCL's acetone
concentrations were much lower.

Methylene chloride was found in all samples including the QC samples. In addition,
methylene chloride was found in all of the laboratory blanks, therefore, methylene chloride
can be considered a remnant of laboratory contamination.

The remaining VOCs were sporadically detected in the soils. In boring B-2, 11 pg/kg of 1,1
dichloroethane and 64 ug/kg of 1,1,1-trichloroethane was detected at a depth of 4 to 6 feet.
In MW-2B and MW-3, 2-butanone was detected at 4 ug/kg and 6 ugkg, respectively.
Concentrations in both samples were reported by the laboratory as estimated (J) because
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Table 4-1

Volatile Soil Sampling Disposal Area Three
NASA Plum Brook Station

Sample Depth in H*GCL Methylene
Location Feet Sample Number Acelone Chioride 1,1-Dichloroethane 1,1,1-Trichloroethane 2-Butanone Chiloroform Bromodichioromethane
B1 24 9201161345 98] 19B <7 <7 <14 <? <6
B2 4-6 9203101220 <12 ] 11 42 <12 <6 <6
9203101220* 18 11B 11 64 <12 <6 <6
B3 6-8 9203100928 26 10B <6 <6 <12 <6 <6
9203100928* 32 13B <6 <6 <12 <6 <6
B4 68 9203101453 31 11B <6 <6 <12 <6 <6
9203101453* 39 128 <6 <6 <12 <6 <6
BS 24 9203071126 16 8B <6 <6 <12 <6 <6
9203071126* 46 i0B <6 <6 <12 <6 <6
MW1 0-2 9203101008 12 9B <6 <6 <12 <6 <6
MW2A 24 9203111100 26B 23B <6 <6 <12 <6 <6
MW2B 0-2 9203120925 15B 18B <6 <6 43 <6 <6
MW3 NA 9203121549 15B 18B <6 <6 6BJ <6 <6
9203121549* 10BJ 15B <6 <6 7 <12 <6
Rinsate NA 9203111121 <10 7B <5 <5 <10 <5 <5
Trip Blank NA 9203111000 <10 3BJ <5 <5 <10 9 2
Proposed RCRA Soil Action Level 8,000,000 90,000 7,000,000 4,000,000 100,000 500

Units in pghg

* Duplicate analysis that is not within control limits

—w

=  The analyte is found in the associated blank as well as the sample
= Indicates an estimated value when the mass speciral data indicates the presence of a compound that meets the identification criteria but the results is less than the sample

quantitation sample quantitation limit but greater than zero

< = Indicates compound was analyzed for but not detected above the applicable method detection limit

NA = Not applicable
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Table 4-2

Semi-Volatile Soil Sampling Results
Disposal Area Three
NASA Plum Brook Station

Sample H*GCL 2 Methyl- Di-n-butyl- Benzo(b)- Bis(2-ethylhexyl)-
Location Type Sample Number napthalene Phenanthrene | Napthalene phthalate Pyrene Chrysene fluoranthene phthalate
Bl Grab 4.8 9201161355 <760 <760 <760 483 <760 <760 <760 220]
B2 Composite 9203101235 220] 701 703 <760 431 553 433 <760
B3 Composite 9203100927 170) 483 56] <800 <800 <800 <800 <800
B4 Composite 9203101459 951 56) <800 82]) 47) 52) 443 43]
BS Composite 9203071143 100] 69] <800 <800 <800 <800 <800 <800
MW-1 Composite 9203101021 300] 99] 82 721 <810 <810 <810 <810
MW-22A Composite 9203111134 450) 180] 100 <850 <850 <850 <850 <850
MW-2B Composite 9203120957 993 681 <760 | <760 <760 <760 <760 <760
MW-3 | Composite 9203121625 450] 100J 1601 <800 <800 <800 <800 <800
Rinsate 9203111121 <10 <10 <10 <10 <10 <10 <10 <10
em— e e —
Proposed RCRA Soil Action Level l | l | 8,000,000 l , l I 50,000
Units in pg/kg

< = Indicates compound was analyzed for but not detected above the applicable method detection limit
J = Indicates an estimated value when the mass spectral data indicates the presence of a compound that meets the identification criteria but the results is less than the sample quantitation limit
but greater than zero

26



Soil Sampling Results Disposal Area Three
NASA Plum Brook Station

Table 4-3

imple H*GCL pcB! | PCB! TPH? TPH? Total? Total? TCLP? TCLP? TCLY! TCLPM TCLP?
xation Type Sample Number 1248 1260 Gasoline Diesel Lead Mercury Barium Cadmium Chromium Lead Sitver
B1 Grab 68 9201161410 <92 <180 14 NA - - - - - - -
Bl Grab Surface 9201171000 - . - - 70 <0.11 - - - - .
B1 Grab 24' 9201161345 - . - - - . <05 <0.01 <002 <01 <0.01
B2 Composite 9203101235 980 330] 2 <10 mn 0.23 0.79 0.014 0.013 03G 0.01L
B3 Composite 9203100927 <49 <98 35 <10 20 0.25 0.63 <0.01 <0.01 0.1G 0.005L
B4 Composite 9203101459 <190 100] 0.6 <10 43 <0.12 0.38 <0.01 0.013 0.1G 0.009L
BS Composite 9203071143 <95 <190 1.7 <10 31 <0.12 0.23 <001 <0.01 <0.1 0.007L.
MWw-1 Composite 9203i01021 <97 <190 23 <10 24 0.24 0.26 <0.01 <0.01 <0.01 0.012L
MW-2A Composite 9203111134 <51 <100 09 <10 25 <0.1 0.35 <0.005 <0.01 <01 <0.005
MW-2B Composite 9203120957 <46 <92 1.7 86 20 <0.12 0.28 <0.005 0.13 <0.1 0.005L
MW.-3 Composite 9203121625 <48 <% 42 <10 21 <0.11 0.27 <0.005 <0.01 <0.1 <0.005
Rinsate 9203111121 <0.5 <1 - - <0.003 <0.0008 <0.1 <0.005 <0.01 <0.1 <0.005
roposed RCRA Soil Action Level 90 2% 20
CLP Maximum Contaminant Concentration 100 1.0 5.0 50 5.0
thio State TPH Clean-Up Standard 1 1
iits in pghkeg
tits in mg/kg ) A
its in mg/L

Not analyzed
Indicates an estimate value when the mass spectral data indicate the presence of a compound that meets the identification criteria but the result is less than the sample quantitation limit but greater than
zero

The TCLP Matrix Spike recovery was lower than the lower limit of the analytical method
Indicates compound was analyzed for but not detected above the applicable method detection limit
The TCLP Matrix Spike recovery was greater than the upper limit of the analytical method
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the concentrations were greater than zero but less than the quantation limit' for that
particular sample. In addition, 2-butanone was also found in the laboratory blank associated
with the sample from MW-3. The trip blank was the only sample that contained chloroform
(9 pg/kg) and an estimated concentration of 2 ug/kg of bromodichloromethane.

4.1.2 Semi-Volatile Organic Compounds

The results from the semi-volatile samples are presented in Table 4-2. Eight compounds
were detected in one or more of the borings; however, all of th imated
because the concentrations are less than the sampleboring limit. Phenanthrene and 2-
methylnapthalene were detected in all borings, except B-1, and the concentrations ranged
from 48 pg/kg to 180 pg/kg and 95 pg/kg to 450 ng/kg, respectively. Naphthalene was
detected in five borings and ranged in concentrations from 56 pg/kg to 160 ug/kg. Pyrene,
chrysene, benzo(b)fluoroanthene were detected in B-2 and B-4 but in concentrations less
than 56 pg/kg. Bis(2-ethylhexyl)phthalate was detected in B-1 (220 ug/kg) and B-4 (43
ug/kg); IT Corporation detected higher concentrations of this compound in all four of their
borings. Di-n-butylphthalate was detected in MW-1 at a concentration of 72 ug/kg, in the 4
foot to 8 foot interval of B1 at a concentration of 48 ug/kg, and in the composite sample of
B4 at a concentration of 82 ug/kg.

4.1.3 Metals, PCB, and TPH Concentrations

Table 4-3 includes the analytical results for the metals, PCBs, and TPH analyses. The
concentrations for metals, using the TCLP procedure, are all well below the RCRA
thresholds for characteristic hazardous waste. Total mercury in soil ranged from less than
0.1 pg/kg to 0.25 mg/kg, and total lead concentrations ranged from 20 pg/kg to 272 mg/kg
with only one sample exhibiting a concentration greater than 70 mg/kg. The sample from
B-2 contained 980 pg/kg of PCB 1248 and an estimated concentration of 330 ug/kg of PCB
1260. Boring B-4 also contained an estimated concentration of PCB 1260 (100 pug/kg) in
the composite sample. TPH(G) was detected in all soil samples, however, the
concentrations were below 15 mg/kg. TPH(D) was only detected in the sample from MW-
2B, at a concentration of 86 mg/kg.

! Quantitation limit is defined as the lowest concentration of an analyte that can be
reliably quantified and is usually set at the concentration in the sample equivalent to the
concentration of the lowest calibration standard analyzed for that analyte.
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TPH analyses were accomplished using a gas chromatograph (GC) with a flame ionization
detector. In order to determine the amount of volatile organics (gasoline) or semi-volatile
organics (diesel) present in each sample a series of standards are injected into the GC. The
chromotograms generated during this calibration are used to determme calibration curves
and response factors which are compared against the actual chromtograms from the samples.
This comparison yields a concentration that is quantified as gasolme (volatile portion) or
diesel (semi-volatile portion) and these concentrations are presented on Table 4-3.

4.2 Ground-Water Samples .

Figure 4-1 presents the potentiometric surface map that was prepared from data collected
on March 14, 1992. As is shown on the map, ground-water flow is to the northwest
towards Plum Brook. Designated as the background well for this area, MW-1, is indeed
upgradient of Disposal Area Three. The ground water in the shale exhibits the
characteristics of a confined aquifer (i.e., water levels that equnhbratc above the top of the
observed saturated materials). An evaluatlon of the water levels in all the wells in this area
indicates that the wells monitor the same aquifer, since the water level elevation in MW2A,
which is completed in the shale, is comparable to the water level elevations in the other
three wells, which are completed in both the unconsolidated materials and the shale. There
appears to be only one aquifer in this area and the unconsolidated materials are part of this
aquifer. The difference in ground-water elevations between MW-2A (deep) and MW-2B
(shallow) indicates that there is a slight downward flow gradient (0.03) in this area, which
may be due to recharge from the unconsolidated materials. However, the potentiometric
surface at MW-2A indicates that this well is hydraulically connected to the uppermost
aquifer.

A total of five ground-water samples were collected during this investigation. One sample
was collected from each well and a replicate sample (MW-5) was collected from MW-3.
Table 4-4 presents a summary of the laboratory data for these wells. Methylene chloride
was detected in all samples at estimated concentrations ranging from 2 pg/L to 5 ug/L.
Methylene chloride was also found in the laboratory blanks, rendering these sample results
invalid. Acetone was also found in all wells except MW-1, and the concentrations ranged
from 9 pg/L to 46 pg/l.. Benzene was detected at an estimated concentration of 1 ug/L in
MW-2A. Low levels of total chromium and lead were detected in all samples, and silver
and arsenic were each detected in only one well, MW-2B and MW-1 respectively. The trip
blank was only analyzed for VOCs and methylene chloride was the only analyte detected (at
an estimated concentration of 2 ug/L).
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Table 4-4

Ground-Water Sampling Results Disposal Area Three
NASA Plum Brook Station ’

Sample Methylene Total Total Total Total
Location H*GCL Sample Number Chloride! Acctone! Benzene! Arsenic® Chromium? Lead? Silver?
MW-1 9203141528 2B) <10 <5 0.0068 0.022 0.0091 <0.005
MW-2A 9203141121 2BJ 46 1] <0.005 0.018 0.0048 <0.005
MW-2B 9203141210 5B 4 <5 <0.005 0.015 0.0037 0.006
MW-3 9203141317 5B] 27 <5 <0.005 0.017 <0.003 <0.005
MW.5* 9203141300 4BJ 9] <5 <0.005 0.011 0.003 <0.005
Trip Blank 9203141714 2BJ <10 <5 - - - .
Federal and State Maximurﬁ Contaminant Level 5 0.050 0.050 0.050 0.050
Proposed RCRA Water Action Level 50 4,000

IUnits in ugh
2Units in mg/L

<

B
J

Indicates compound was analyzed for but not detected above the applicable method detection limit

Not analyzed

The analyte is found in the associated blank as well as the sample.

Indicates an estimated value when the mass spectral data indicates the presence of a compound that meets the identification criteria but the results is less than the sample nit limit

but greater than zero.
MWS5 is a duplicate sample from MW3,
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Free product was not observed during purging or ground water sampling activities. Due to
the absence of TPH in all wells and the extremely low benzene concentration in MW2A,
the presence of free product would not be likely.
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5.0 Analyses and Conclusions

The analytical results for the soil and ground-water samples were evaluated against
published action levels to determine the need for further site characterization and/or
remediation (Tables 4-1 through 4-4).

The compounds detected in the soil were compared to TCLP toxicity characteristics
thresholds set forth in 40 C.F.R. Part 261; background metal concentrations as defined in
U.S. Geological Survey Professional Paper 1270; proposed RCRA soil action levels as set
forth in 55 FR 30798; and PCB Clean-up Standards set forth in 40 C.E.R. Part 761. The
proposed soil action levels are health- and environment-based levels determined by EPA to
be protective of human health and the environment.

The compounds detected in the ground water underlying Disposal Area Three were
compared to State drinking water standards set forth in Ohio Administrative Code, 3745-54-
94 and Federal maximum contaminant levels (MCLs) set forth in 40 C.F.R. Part 141.

Methylene chloride was detected in all of the samples as well as the laboratory banks.
Therefore, the presence of methylene chloride is likely attributed to laboratory
contamination since the associated method blanks also contained methylene chloride.
Acetone was also found to be a laboratory contaminant in four of the nine samples
analyzed. Since IT Corporation also found acetone in the soils in this area during their
investigation, it is likely that low levels of acetone are present in the subsurface.

Samples that were determined by the laboratory to be associated with laboratory
contamination or compounds only detected in the QC samples (i.e., chloroform and
bromodichloromethane in the trip blank) were not considered further.

5.1 Soil Constituents

In addition to acetone and methylene chloride, low levels of 1,1-dichlorethane, 1,1,1-
trichloroethane, and 2-butanone were detected in three of the soil borings. In B2, 1,1-
dichloroethane and 1,1,1-trichloroethane are present in B2 at concentrations of 11 pg/kg and
64 ug/kg respectively. Estimated concentrations of 2-butanone were found in the sails of
MW-2B (4 pgkg) and MW-3 (6 ug/kg); however, the concentration at MW-3 may be
related to laboratory contamination. There are proposed RCRA action levels in 55 FR
30798 for three of these compounds: 1,1,1-trichloroethane (7,000 mg/kg), acetone (8,000
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mg/kg), and 2-butanone (4,000 mg/kg). Concentrations within Disposal Area Three are all
well below these action levels.

Eight semi-volatile organic compounds were detected the soil samples; however, these
compounds are present at levels below the sample limit and are therefore estimated values.
Of the eight compounds detected, three of these compounds, 2-methylnaphthalene,
phenanthrene, and naphthalene, were detected in more than half the samples. Soil samples
obtained from B2 and B4 contained the greatest number of semi-volatile compounds. Of

the semi-volatiles present, only bis(2-ethylhexyl)phthalate has a proposed RCRA soil action ./
level of 50 mg/kg (50,000 ug/kg). This compound .was detected in B1 at 220 pg/kg, a
concentration well below the proposed RCRA action level.

The analytical results for TCLP metals in soils were below the RCRA TCLP thresholds for
characterizing hazardous waste (Table 4-3). The total lead and mercury levels present in
the soil (272 mg/kg maximum and 0.25 mg/kg maximum respectively) were within the
reported background ranges for these constituents as reported in the U.S. Geological Survey
Professional Paper 1270. In the eastern United States, the range for lead is less than 10
mg/kg to 300 mg/kg and the range for mercury is 0.01 mg/kg to 3.4 mg/kg.

The TPH(G) results ranged from 0.6 mg/kg to 14 mg/kg and TPH(D) concentrations were
below detection limits with the exception of the soil sample from MW-2B (86 mg/kg). The
recommended action level for petroleum based contamination in soils in Ohio is 1 mg/kg or
background.

PCBs were detected in the soil at B2 and B4; however, the concentrations of 980 pg/kg and
100 pg/kg, respectively, are below EPA’s recommended clean-up guideline of 10,000 ug/kg
(10 ppm) for fresh PCB spills in a nonrestrictive area (40 C.E.R. § 761.120). The
regulations require that during clean-up, soils be excavated to a depth of ten inches and
replaced with clean soil (less than 1 ppm PCB). These two samples have PCB
concentrations below the EPA clean-up guidelines as well as the criteria for clean backfill.
The sample concentrations, however, exceed the proposed concentration of 90 pug/kg for
RCRA proposed action levels (55 FR 30798).

Explosives, pesticides and herbicides were not detected in the soil samples submitted for
laboratory analysis.

34



NASA LEWIS RESEARCH CENTER
PHASE 1 SITE CHARACTERIZATION OF DISPOSAL AREA THREE

H*GCL

5.2 Ground-Water Constituents

Acetone was found in the ground water in all wells except MW-1. The concentrations of
acetone encountered in the soils are of the same magnitude as the concentrations observed
in the ground water. Based on this information, it is assumed that the concentrations in the
ground water would not be expected to increase over time since the source area has similar
concentrations. There are no MCLs for acetone in drinking water, but the proposed
RCRA action level is 4,000 pg/L and acetone in the ground-water samples are below this
proposed RCRA action level.

Benzene was detected in one ground-water samplé at an estimated concentration of 1 pg/L,
which is below the Federal and State MCL of 5 pug/L. The four metals that were detected
in the ground water are also below the State and Federal MCLs for drinking water.

The ground-water monitoring system that was installed in Disposal Area Three was
constructed to monitor the uppermost aquifer. Wells MW1, MW2B, and MW3 are
completed in both the unconsolidated sediments and the shale, and MW2A is completed in
the shale. Since the two units are hydraulically connected, this system will detect the
presence of contaminants in the unconsolidated materials. This premise is further supported
by the analytical results from both the soil and ground water samples. There are low levels
of contaminants present in the soil at these locations, and the analytical results from the
ground-water sampling do not indicate the presence of significant contamination in the
ground water underlying the site.

5.3 Risk Assessment

The presence of the compounds in the soil listed in Tables 4-1 through 4-3, and the
compounds in the ground water listed in Table 4-4, were evaluated in terms of potential
exposure pathways. Since the NASA Plum Brook Station is an access-controlled facility,
exposure to ingestion, dermal contact, or inhalation by the general public is prevented. In
addition, because the area has been decommissioned as an active burning ground and fire
training area through removal of ash and unburned materials, and through regrading with
fill, the potential for airborne emissions and/or direct contact with the compounds detected
in the soil, by NASA employees or subcontractors, is also minimized. The greatest potential
for exposure is through surface water and/or ground-water transport. An evaluation is
presented below of the public health threat posed to water supplies by the presence of the
detected compounds.
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5.3.1 Land Use, Population Exposure, and Drinking Water Supplies

Within a four mile radius of the Plum Brook Station, the land use is primarily residential
and agricultural in nature. The cities and villages within this zone include Bogart, Sandusky,
Bloomingville, Wilmes, and Kimball. Estimated population ranges from approximately 5,500
residences located within one to two miles of the facility to approximately 14,000 residences
within three to four miles of the facility (SAIC, 3-27). City and rural water systems serve
residences located north and east of Plum Brook Station. Residences south and west of
Plum Brook utilize wells and/or cisterns. The Erie County Health Department does not
permit surface water to be used as drinking water supplies.

Plum Brook obtains its drinking water supply from the City of Sandusky, which pumps water
from Lake Erie for public, commercial, and industrial consumption.

Within a one-mile radius of the facility there are approximately 16 permitted drinking water
well locations, most of which are located south of the Plum Brook Station property
boundaries, upgradient of Disposal Area Three. Further, domestic wells are typically
located in the shale aquifer at approximate depths of 45 feet to 120 feet.

From the ground-water analyses conducted at Disposal Area Three, there were no
compounds detected in the upper aquifer which exceed established or proposed action levels
requiring further site characterization or remediation to protect drinking water supplies.

5.3.2 Surface Water

Plum Brook is located within 800 feet of Disposal Area Three. Although the surface
waters were not sampled, based upon the ground-water sampling and analysis results, the
water quality of the stream is not likely affected by throughflow or baseflow. Storm water
runoff may contain some compounds detected in the soil, but the concentrations reaching
the stream are not likely to sufficiently deteriorate the water quality to constitute a threat
to natural resources, including wildlife. :

5.3.3 Soils

TPH and PCBs are the only compounds detected in the soil which exceed published action
levels. Compounds detected in the soil for which there are no established action levels
include 2-methylnapthalene, phenanthrene, naphthalene, pyrene, chrysene,
benzo(b)fluoranthene, and 1,1-dichloroethane. Table 5-1 presents an evaluation of the
solubility and experimental data regarding potential risks to human health. Most of the
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Tabie 5-1

Contaminant Hazard Evaluation

Compound Solubility in Water Human Hazards Experimental Data Comments

Total Petroleum Hydrocarbons - N/A N/A N/A N/A

2-Methylnaphthalene Insoluble No listd human health hazards. When heated to Oral-rat LDL: 5000 mg/kg HR: 1
decomposition, emits acrid smoke and fumes. :

Phenanthrene Practically Insoluble Photosensitiztion of skin. Carcinogen. Poisoning by N/A HR: 3
intravenous route. Moderately toxic by ingestion. When heated
to decomposition, emits acrid smoke and irritating fumes.

Naphthalene Insoluble Poisoning by ingestion of large doses, inhalation, or skin OSHA PEL: TWA = 10 ppm /i{Rz 3 )
absorption. When heated to decomposition, emits acrid smoke OSHA STEL: 15 ppm .

(("" and irritating fumes.

Pyrene Insoluble Inhalation. Skin irritant. Human mutation. Possible OSHA PEL: TWA = 0.2 HR: 3
carcinogen. When heated to decomposition, emits acrid smoke mg/m
and irritating fumes.

Chrysene Insoluble Confirmed carcinogen with experimental carcinogenic, OSHA PEL: 0.2 mg/m® HR: 3
neoplastigenic, and tumorigenic data by skin contact. Human ACGIH TLV: Suspected
mutation data reported. When heated to decomposition, emits human carcinogen
acrid smoke and irritating fumes.

Benzo(b)fluoranthene Probably Insoluble Confirmed carcinogen with experimental carcinogenic and N/A HR: 3

tumorigenic data. Mutation data reported. When heated to
decomposition, emits acrid smoke and irritating fumes.

1,1-Dichloroethane

Oily Liquid - =1 part/200

Poison by ingestion. When heated to decomposition, emits

OSHA PEL: TWA = 100 ppm

RCRA Waste Number U076

200 frnd parts H,0 highly toxic fumes of phosgene and chlorine. ; HR: 3
Aroclor 1248/1260 Insoluble Suspected human carcinogen. Experimental reproductive effects. | NIOSH REL: HR: 3
Moderately toxic by skin contact. When heated to TWA (PCBs) = 0.001 mg/m’
decomposition, emits highly toxic fumes of chlorine.
Lead N/A Suspected carcinogen. Poison by ingestion. Moderately toxic OSHA PEL: HR: 3
by intraperitoneal route. When heated, emits highly toxic TWA = 0.05 mg(Pb)/m’
fumes.
Notes: HR = Hazard Rating of High (3), Medium (2), or Low (1) OSHA = Occupational Safety and Health Administration
PEL = Permissible Exposure Limit ACGIH = American Conference of Governmental Industrial Hygienists
STEL = Short-Term Exposure Limit NIOSH = National Institute for Occupational Safety and Health
TWA = Time Weighted Average N/A = Not Available .
Sources: Lewis, RJ., Sr., 1990, Hazardous Material Desk Reference, 2nd ed., New York, N.Y., Van Nostrand Reinhold, 1579 p.

Sax, Irving, 1984, Dangerous Properties of Industrial Materials, 6th ed., New York, N.Y., Van Nostrand Reinhold, 3124 p.
Stecher, P.G., Ed., 1968, The Merck Index, 8th ed., Rahway, N.J.,, Merck & Co., Inc,, 1713 p.
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compounds, except benzo(b)fluoranthene and 1,1-dichloroethane, are relatively insoluble
and, therefore, not likely to migrate substantially from Disposal Area Three. Of the two
compounds which may be leached into ground water, the concentrations, 44 pg/kg for
benzo(b)fluoranthene and 11 pg/km for 1,1-dichloroethane, are very low. Further, given the
distance from the burn pit and dump to MW-3, where three compounds (2-
methylnapthalene, phenanthrene, and naphthalene) were detected in the soil, there is a
likelihood that low concentrations of these compounds are present on an area-wide basis
and are not solely attributed to the historic burning ground activities.

A majority of the compounds identified in the soils at the site could pose a helth hazard if
the compounds are heated to decomposition. (Table 5-1). Therefore, the practice of open
burning at the site may impact human health and the environment by the generation of
toxic or irritating fumes (chlorine or phosgene) and acrid smoke. Furthermore, the chemical
reactions and decomposition products that could be generated during the burning activities
are unknown since there are several compounds present in the soil. Therefore, we cannot
recommend personnel protection or control to be employed based on the soil sampling .
conducted to date we cannot determine the exact depth or extent of PTO of these
compounds. Consequently, H*GCL does not recommend that the open burning policy be
continued in this area. Since we do not recommend open burning as an option and we
cannot estimate what contaminates or fumes emitted during this practice; and H*GCL
cannot offer an accurate opinion regarding the level of protection that would be required to
adequately protect workers.
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6.0 Recommendations

Since the presence of the compounds detected in the soil and ground water poses a very
minor risk to public health and welfare and natural resources, H"GCL does not recommend
any further site characterization or remediation. However, since all of the compounds
presented in Table 5-1 have a high hazard ranking, as a precaution, the