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1.0 INTRODUCTION

Under the direction of the National Aeronautics and Space Administration (NASA), URS Consultants
has prepared this site Closure Work Plan for the Space Power Facility (SPF) located at the NASA
Plum Brook Station (PBS) facility near Sandusky, Ohio. The purpose of this Work Plan is to
establish specific site procedures that will be used by NASA to determine the presence and extent
of contamination and the associated risks of a waste management unit that consisted of one
underground storage tank (UST), tank #24, located adjacent to the south side of Building 1411, the
SPF,

In 1989, tank #24 and an adjacent tank, #25, were removed from the SPF. Tank #24 contained
waste oil and solvents generated at the SPF and was in use up to the time of removal. Tank #25
contained fuel oil and was out of service at time of removal.

This Closure Work Plan addresses the following activities:

. Identification and complete delineation of the horizontal and vertical extent of soil and
groundwater contamination at the SPF as a result of waste management operations;

o Preparation of a risk assessment;

. Development of remediation standards for contaminants in soil and groundwater if
recommended risk levels are exceeded.

This document was prepared in response to an Ohio Environmental Protection Agency (OEPA)
request that NASA submit a Work Plan demonstrating how they intend to fully characterize and
remediate any contamination at the SPF as a result of waste storage operations at the site.

This Work Plan has been prepared in accordance with the closure performance standards and
associated requirements as promulgated in the Ohio Administrative Code (OAC) Chapters 3745-52-
34(A)(1) and applicable sections of 3745-66. The Work Plan also follows the guidance presented
in Closure Plan Review Guidance, September 1993 issued as an interim final by the OEPA, Division
of Solid and Hazardous Waste Management (DSHWM) (OEPA, 1993).




2.0 NASA PLUM BROOK FACILITY DESCRIPTION

2.1 FACILITY DESCRIPTION AND HISTORY

Plum Brook Station is 50 miles west of the NASA Lewis Research Center (LeRC) in Cleveland,
Ohio, and is approximately 4 miles south of the Lake Erie port of Sandusky, Ohio, in an area that
is primarily agricultural and rural. The area surrounding Plum Brook Station is mostly used for crop
production. Plum Brook Station is generally undisturbed, forested land and is located in Perkins and
Oxford townships. Small portions of the site along the eastern boundary extend into Huron and
Milan townships. Plum Brook Station is located on what was originally a flat lake bottom from
glacial melt waters. The facility derives its name from Plum Brook, the major stream that flows

through its boundary.

Plum Brook Station is approximately 6,400 acres. The northernmost boundary of Plum Brook
Station occurs at latitude 41°23°39" and extends as far south as latitude 41°20°04". The westernmost
longitude occurs at 82°43°12" and extends as far east as 82°38°39". NASA’s LeRC controls the
land associated with Plum Brook Station through the following: ownership of title; use of easements,
leases, and permits; and ownership of development rights. NASA LeRC management has
responsibility for both the Cleveland Center and Plum Brook Station.

Figure 2-1 is a facility map of Plum Brook Station and identifies the area of concern, the SPF, in
the southeast portion of the facility. There are approximately 149 permanent buildings and structures
on the Plum Brook Station site and 99 munitions bunkers, which were constructed when the facility
was an ordnance plant. The munitions bunkers are currently used for the storage of supplies,
equipment, and records. The buildings and structures include offices, test facilities, mechanical or
process equipment, shipping and receiving areas, substations, sanitary wastewater treatment facilities,
and cooling towers. All the test facilities located at the site are remotely located from each other,
as original use dictated hazard-exclusion distances.

Electric power is provided to the facility by Ohio Edison Company. Potable water is supplied by the
City of Sandusky. Raw water, used for cooling, testing, and fire protection, is provided by two
Plum Brook Station-owned intakes in Lake Erie (Big Island and Rye Beach Pump Stations). Plum
Brook Station has three sanitary waste treatment systems; one is operated continuously and the other
two are operated intermittently.

An 8-foot-high security fence surrounds 5,400 acres of Plum Brook Station. Unauthorized site
access is prohibited. Access to the site is gained through the security guard house located on
Columbus Avenue. The guard house is manned by armed guards 24 hours a day.

During each eight-hour shift, a security guard patrols the inside perimeter road (Patrol Road) of the
facility. Persons gain access to the station by showing the guard a badge that authorizes entry into
the station.

In addition to NASA activities currently conducted at PBS, the Department of Agriculture,

Department of the Interior, Department of Labor, the Immigration and Naturalization Services, and
the Federal Bureau of Investigation have offices located at PBS for non-aerospace activity.

J:\adm\nasa\reports\pbs\workplan 2-1
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2.2 FACILITY REGULATORY HISTORY

This section of the report contains information on environmental permits, known hazardous material
releases, and previous and current remediation activities.

2.2.1 Facility Environmental Permits and Other Regulatory Activities

Environmental permits currently held by NASA PBS and other on-going regulatory activities include;

Open Burning Permit, and

National Pollutant Discharge Elimination System (NPDES) Permit
Air Permits

National Environmental Policy Act Documentation

RCRA Generator Activities

The Northwest District Office of the OEPA in Bowling Green, Ohio is responsible for the
administration and enforcement of PBS’s permits.

2.2.1.1 Open Burning Permit - The PBS Open Burning Permit is a written authorization
obtained on a yearly basis from the OEPA. PBS requests it yearly to allow the burning of
open fields each spring. The field burning is conducted in order to eradicate noxious weeds
and to propagate the growth of field grasses that the site wildlife feed upon. A burn
campaign, lasting approximately three months, is conducted each year, alternating burns
between the northern and southern halves of the facility, terminating prior to the nesting of
PBS wildlife.

2.2.1.2 NPDES Permit - NASA PBS has a NPDES permit (Application No. OH0001392)
for seven outfalls. The United States Environmental Protection Agency (USEPA) has
transferred primary authority for the NPDES permit program for federal facilities in Ohio to
OEPA. Three of the seven permitted outfalls are process/stormwater discharges at Kuebelar
Ditch (outfall 001), Ransom Brook (outfall 002), and Plum Brook at Pentolite Road (outfall
003). Two outfalls (005 and 006) are for effluent from PBS sewage treatment plants, which
discharge to Kuebelar Ditch and Plum Brook. Outfall 008 is for effluent from the B Control
Building sewage package plant, which ultimately discharges to the Box Factory Road Ditch.
Outfall 009 is for non-contact cooling water from K Site that is discharged onto the ground
a distance of 100 feet from the building.

The most recent NPDES permit issued by the OEPA (OEPA Permit No. 21000002*ED) has
an effective date of April 1, 1995. '

2.2.1.3 Air Permits - In order to comply with the Federal Clean Air Act (CAA), the State
of Ohio through its CAA State Implementation Program requires Permits to Install (PTI) New
Sources of Pollution for sources installed since 1974 and Permits to Operate (PTO) for all air
pollution sources. Small emissions sources (typically less than 10 tons/year) often receive
"Registration Status” or "T Status” on the OEPA records. In response to a 1972 request from

\reports\pbe\workplan 2-2



the Ohio Board of Health, PBS pre-registered potential air pollution sources with the Ohio Air
Pollution Control Board for informational purposes only. PBS currently holds five Ohio EPA
air permits and has 28 sources on registration status. Many of the test facilities remain
inactive today; therefore, many potential air emission sources are not operating at this time.
Potential sources include rocket testing activities, gas/liquid storage, degreasers, cooling
towers, boilers, a paint-spray booth, an incinerator, and construction activities.

PBS conducted an air pollution source inventory during the fall of 1993. If a significant
portion of PBS was reactivated or a new source was installed, emissions would be evaluated
to determine which, if any, required permitting. Air permits for boilers have been issued.

2.2.1.4 National Environmental Policy Act Documentation - NASA prepared an Envi-
ronmental Impact Statement (EIS) in 1971 for both the LeRC and PBS facilities in accordance
with the requirements of the National Environmental Policy Act. The 1971 EIS was supersed-
ed by a 1978 EIS which NASA submitted to the OEPA. Environmental Resources Documents
(ERDs) were prepared to supplement the 1978 EIS. The current ERD was prepared in August
1990 and addresses management of hazardous substances and hazardous wastes at LeRC and
PBS.

2.2.1.5 Resource Conservation and Recovery Act Activities - PBS has registered with the
OEPA as a generator of Resource Conservation and Recovery Act (RCRA) hazardous waste
and has received an EPA identification number - OH3800015379. Wastes generated from
routine operations are managed in Building 9206 under the limitations of the 90-day storage
requirements. No RCRA hazardous wastes are treated or disposed of onsite. Although NASA
PBS is a hazardous waste generator under RCRA, no operations have required the submission
of Part A or Part B permit applications.

2.2.2 Facility Environmental Remediation History

The OEPA conducted a Preliminary Assessment (PA) of PBS in 1983. The areas of interest were
the red water ponds, a byproduct of the US Army’s production of explosives in the 1940s, and a
1981 spill of approximately 170 gallons of polychlorinated biphenyls (PCBs) at Building 9206. An
onsite inspection of these areas was conducted by the OEPA DSHWM to determine the potential for
groundwater and surface water contaminant migration from these areas. In 1990, after site
remediation, post remediation groundwater monitoring, and discussion with the USEPA, groundwater
monitoring was discontinued at the site of the PCB spill because no contamination was detected.

Following a 1989 assessment by Ebasco Environmental (Ebasco), 19 USTs used during various PBS
operations were identified and earmarked for removal. The following list summarizes the removal
of these USTs.

9 USTs at the Garage/Maintenance Area (Building 7121, 7131 and 7132);
1 UST at the Pump Station (Building 8133);
2 USTs at the Space Power Facility (Building 1411);

3 USTs at the Plum Brook Reactor Facility (Building 1131);




o 2 USTs at the "B" Site Boiler Building (Building 5231); and
o 2 USTs at the Fuel Storage Tank (Building 8951).

Four of the USTs removed contained waste oil mixed with solvents. Nine USTs contained water
prior to their removal, but at some point during their operating lifetime contained solvents, fuel ail,
gasoline, or diesel fuel. Six of the removed USTs contained either fuel oil (4), gasoline (1) or diesel
fuel (1). All of the USTs showed evidence of leaking or spillage while in the ground with the
exception of the USTs located at the Fuel Storage Tank. All excavations exhibited some amount of
visible contamination. Visibly contaminated soil was removed from the excavations and replaced
with clean sand. In April, 1993, MK/NASA performed a Site Assessment of the UST areas and a
Site Investigation of the entire PBS was performed in June/July, 1993.

J:\adm\nase\reports\pbe\workplan 2-4



3.0 THE SPACE POWER FACILITY

3.1 SITE-SPECIFIC CONDITIONS

As mentioned previously in this report, the Plum Brook Facility is very extensive in size,
approximately 6,400 acres. Physical conditions change considerably across the facility. The
following is a site-specific description of the southern boundary of Plum Brook Station which
includes the Space Power Facility. Figure 3-1 shows the Space Power Facility and the location of
the former UST pit adjacent to the south wall of Building 1411.

3.1.1 Topography

The SPF is located on relatively flat country characterized by topography that slopes gently north
and east toward Lake Erie. Ground surface has an average slope of less than six percent. Surficial
deposits and landforms were produced by glacial processes. Approximate elevation at the SPF is
660 feet mean sea level (MSL).

3.1.2 Surficial Geology/Soil Conditions

Six soil borings in the vicinity of the SPF have identified surface soil to be predominantly a grey
mottled clayey silt. Gravel with brown sandy silt were found near the surface to a depth of 2 feet
in a borehole at the northeast corner of the tank area. This fill is underlain by the grey mottled
clayey silt to a thickness of 4 feet. The unit is then underlain by approximately 2-feet of grey silty
clay followed by a 1-foot thick layer of grey fine sand. Bedrock, consisting of grey shale, is
encountered at a depth of about 9 feet below the ground surface, corresponding to an elevation of
approximately 645 feet. The soil is consistent with that identified in mapping by the Ohio
Department of Natural Resources (ODNR) as the Prout Association, which occurs in the southern
and eastern portions of PBS.

3.1.3 Bedrock Geology

Borings have generally encountered bedrock at a depth of eight to nine feet at the SPF. The bedrock
is a dark blue/gray shale. Below nine feet the shale appears massive in nature. Borings have not
advanced below a depth of ten feet. The shale appears consistent in nature to that described as the
Ohio Shale, which is common to the southern portions of PBS. This generalization, however, is
based on the six boreholes drilled in 1990.

3.1.4 Surficial Groundwater

The overburden lying above the bedrock is a poor water bearing material. The high clay/silt content
of the soil makes it a poor source of groundwater. Monitoring wells installed at the SPF location
did not produce sufficient water to complete the purging operation, as was reported in the description
of the well development activities.

Figures 3-2 and 3-3 present the surficial groundwater aquifer elevation contours developed from the
January 9, 1991 and May 9, 1991 groundwater level measurements, respectively. Groundwater flow
direction indicated for both the January and May measurements was toward the northeast. The

January groundwater contours exhibited a pattern of relatively steep gradients such that groundwater
moves into the area beneath Building 1411 and 1441 from the northwest and the southeast and then
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January groundwater contours exhibited a pattern of relatively steep gradients such that groundwater
moves into the area beneath Building 1411 and 1441 from the northwest and the southeast and then
turns toward the northeast. The January contours give the impression of an underground trough
draining to the northeast. Groundwater contours for May exhibit this same overall pattern, but with
gradients which are much less pronounced. These lower gradients result in flows that move toward
the north and east, converging on the northeast direction. It appears that the SPF building influences
the local groundwater flow. Possibly the combination of a high water table and building footer
drains create a minor trough adjacent to the building, however, general flow is to the northeast.

The tanks were formerly located directly above the bedrock. The saturated zone extends to two to
three feet directly above the bedrock. Accounting for the maximum theoretical hydraulic
conductivity for the various soil units observed to be present at this site, the maximum horizontal
groundwater flow velocities associated with the January and May 1991 were calculated to be 2.0 and
3.1 feet per year, respectively. It must be emphasized that this estimate is based on the theoretical
performance of a homogeneous water-bearing layer consisting entirely of the most transmissive soil
type. The calculated theoretical horizontal groundwater velocities would suggest that horizontal
migration of the UST contaminants in the overburden aquifer would be relatively slow and not
significant relative to preferential migration along buried lines or structures. According to a
groundwater zone map developed by the Ohio Department of Natural Resources, the underlying shale
bedrock can supply domestic wells. Limited groundwater flow ( < 3gpm) may be obtained from thin,
discontinuous sand and gravel deposits interbedded in fine sandy clay seams.

3.2 PAST WASTE MANAGEMENT ACTIVITIES

The two underground storage tanks (#24 and #25) were situated in a common excavation adjacent
to the south side of Building 1411. In some reports these tanks are referred to respectively as #1411-
1 and #1411-2. Tank #24 was used for the management of waste oil and solvents. Tank #25 was
used only for the storage of #2 fuel oil. Both steel tanks were 1,000 gallons in size, installed in
1968 and removed in 1989. Neither tank had secondary containment nor a release detection system.

Figure 3-4 shows the area of waste management operations at the SPF. The two underground
storage tanks were located end-to-end at approximately a right angle to each other as shown by the
former tank pit. Tank #24 was located on the eastern edge of the excavation and tank #25 was
located on the western end of the excavation. Also identified as part of the waste management unit
are the approximate locations of two area where excavated soil was placed on the ground adjacent
to the tank excavation.

Records listing the identities and quantities of waste solvents stored in tank number #24 could not
be found, but discussions with facility personnel provided the following information: acetone,
methylene chloride, methyl ethyl ketone, methanol, 1,1, 1-trichloroethane, and trichloroethylene were
known to have been used and are likely to have been placed in the tank. Carbon tetrachloride was
commonly used during the 1970’s and could have been placed in the tank during that time period.
Waste oil and solvents were allowed to accumulate in tank #24 until it was approximately full.
Maximum inventory of waste in tank #24 is estimated at 800 gallons. Tank # 24 was in service for
21 years and the throughput of the tank is estimated at approximately 17,000 gallons.

Table 3-1 is a list of chemical solvents which are known to have been managed at tank #24. Table

3-2 shows the additional chemicals that were found at the site during past investigations and are
potentially associated with tank #24 as either chemicals that were used or degradation products
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thereof. The combination of Tables 3-1 and 3-2 constitutes the list of the potential chemicals of
concern for site closure.

3.3 PREVIOUS SITE INVESTIGATIONS

During the past six years there have been a number of environmental investigations at Plum Brook
Station that provide site-specific background information for the SPF.

3.3.1 Underground Storage Tank Removals

On September 18th and 19th, 1989, the permanent closure-by-removal of underground storage tanks
#24 and #25 was performed at the SPF. Mr. Jack Graves of the State Fire Marshal’s Office was
on site to oversee the removal of the tanks. EMPACO Incorporated and Independence Excavating
were retained as subcontractors to Turner Construction to remove the tanks. No as-built or
engineering drawings were available for the USTs. A scaled drawing of the UST layout was
obtained and is included in Appendix B-1. Waste generated as a result of tank removal includes the
following:

. The total volume of the tank contents and rinsate solutions for tank #24 was listed as 6,000
gallons. The total volume of the tank contents and rinsate solutions for tank #25 was listed
at 4,500 gallons. Tank contents and rinsate was sampled and characterized prior to removal
from the site. The waste was transported and disposed of at Hukill Chemical Corporation in
Bedford, Ohio. Waste manifests and tank characterizations are included in Appendix C.

. In March of 1990, soil generated through the removal of the USTs was transported by Myers
Chemical Transport and disposed at the Envirosafe landfill in Oregon, Ohio. Uniform
Hazardous Waste Manifests which document soil disposal are included in Appendix C. A total
of 55.19 tons of soil was disposed at the landfill. Discussions with facility personnel indicate
that only enough soil was removed from around the tank to allow for tank removal and sample
collection. Some samples were collected with the excavator bucket. The tanks were located
in an "L" shaped excavation as shown on Figure 3-4. The total size of the excavation was
approximated at 15 feet x 30 feet x 10 feet deep. Backfill was brought in from an on-site
location.

. Site personnel have stated that the storage tanks were cut open and rendered useless prior to
removal from the site and disposed as scrap steel. There is no available documentation as to
the final disposition of the tanks nor their ancillary piping.

In regards to health and safety during the 1989 tank removal, NASA requires a site-specific health
and safety plan from each contractor that performs work on site. The health and safety plan was
reviewed by NASA Health and Safety personnel. During this removal, all work was performed in
accordance with OSHA 29CFR 1910.120. These regulations include site worker 40-hour training,
environmental monitoring for organic vapors and explosive environment, and personal protection
with respect to clothing and decontamination.




3.3.2 UST Closure Assessment

As part of the UST removal, a closure assessment was completed in September, 1989, that included
soil sampling and analyses. A total of nine soil samples (SS1 through SS9) from beneath the tank,
the sidewalls of the excavation pit, and from excavated soils were collected from the tank cavity at
the time of UST removal in order to determine if a release of tank contents had occurred during the
active life of the tank. The performance of the closure assessments indicated that varying degrees
of contamination were present. The following is a summary of significant findings of the closure
assessments. A complete set of laboratory results is located in Appendix B-1. The soil samples
were analyzed using SW-846 Method 8240 for VOCs, TPH by 418.1, EP Toxicity Lead, and
ignitability. Table 3-3 is a summary of chemicals identified in the soil listed with their highest
detected concentrations. Additional information concerning the UST closure site assessment can be
found in Appendix B-1.

There were also detectable levels of total petroleum hydrocarbons (TPH) in the area of both tank #24
and tank #25. Nine samples were analyzed for TPH and concentrations ranged from a low of 93
ppm to a high of 2030 ppm.

Lead leachate concentrations were below the detection limits in all of the samples and a flashpoint
>200° F was measured in each of the samples indicating the soils are not considered hazardous by
virtue of their toxicity characteristic or ignitability.

3.3.3 Soil Gas Survey

In October of 1989, a soil gas survey was conducted at the SPF. A total of 22 sample points were
sampled and analyzed. The sample points targeted the tank excavation area, the building foundation,
and buried utility lines. A portable gas chromatograph was used and calibrated to quantify
dichloroethene, benzene, trichloroethene, toluene, tetrachloroethene, and xylene. The majority of
the soil gas samples indicated contamination from fuel products with highest concentrations detected
on the western and southern side of the building. Contamination in this area may be due to
contaminant migration from the former tank area to the west side of the building. The only sample
location displaying one of the target solvents was located on the southeast side of the building and
showed trichloroethene at 700 ppb. This isolated reading could indicate that a spill could have
occurred at that location. A summary of the compounds detected through the soil gas survey are
listed below. Additional information concerning the soil gas survey may be found in Appendix B-2.

Chemical Highest Concentration (ppb)
benzene 2000
trichloroethene 700
toluene 470
xylene 280

3.3.4 Soil and Groundwater Sampling and Analyses-October, 1990

Ebasco Services performed a Site Assessment utilizing directed soil sampling and monitor well
installation in October of 1990 to characterize the area further away from Building 1411 at the SPF.
Six borings (SP-SBO1 through SP-SB06), five completed as monitoring wells (SP-GW01,SP-GW03
through SP-GWO06), were installed to help characterize the extent of potential contaminant migration.
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Composite soil samples were collected over the total depth of the boring and analyzed for SVOCs,
metals/cyanide, and pesticides/PCBs. Discrete soil samples were collected at depths of four and ten
feet and analyzed for VOCs. No pesticides or PCBs were detected in these soil samples.

The soil analytical results are shown in Table 3-4.

Only two of the installed monitoring wells were sampled; one that was expected to be clean (SP-
GWO01) and one that was expected to be contaminated (SP-GW06). Groundwater was sampled for
volatile organic compounds, semivolatile organic compounds, and total metals. The only
contaminant that was detected in the groundwater was endosulfan sulfate at 0.24 ppb in SP-GW06.
Endosulfan sulfate was also detected in a soil sample blank.

The analytical method for VOC analysis was SW-846 Method 8240. Analytical methods for other
parameters are not known, though they are believed to be consistent with SW-846 methodology.

Sediment samples were collected as part of the field investigation. Two samples were collected at
the Space Power Facility from a drainage channel near the former tank location. Appendix B-3
contains the sediment sample data and the relevant sections of the site assessment report including
a map showing sample locations.

3.3.5 Soil and Groundwater Sampling and Analysis-April,1993

Soil sampling and the installation of a groundwater monitoring well were completed at the SPF in
April of 1993 by the MK-Ferguson Company. Four borings (B-1 through B-4) were advanced to
a depth of eight feet and one boring, B-4, was completed as a monitoring well (M-1). Soil samples
were collected at depths of 0-2 feet, 2-4 feet and 6-8 feet. Soil samples were analyzed by SW-846
methods as follows: VOCs (8240), PNAs (8100), TPH (9071), and BTEX (8020). Soil analytical
results for April 1993 are found in Table 3-5. Monitoring wells M-1 and the existing wells installed
by Ebasco in 1990 (renamed EB-1 through EB-5) were sampled and analyzed. Groundwater
analytical results are in Table 3-6. Complete analytical results are included in Appendix B-4.

3.3.6 Summary of Previous Site Investigations at SPF

Based on soil and groundwater sample analyses of the previous site investigations, it is apparent that
soil contamination and the potential for groundwater contamination exist at the site as a result of
waste and fuel management operations at the SPF. Ohio EPA has commented on the above
mentioned investigations used in a previous submittal. (NASA Plum Brook Station, Space Power
Facility Risk Assessment Closure Plan, December, 1993). After review and discussions with Ohio
EPA, NASA agrees that the SPF site has not been adequately characterized for extent and that much
of the analytical data used to support the risk assessment may not have the required validation.

NASA intends to define the full vertical and horizontal extent soil and groundwater contamination
at the Space Power Facility. A Sampling and Analysis Plan located in Section 4 details how NASA
intends to fully determine the extent of contamination. The results of the previous investigations will
be used as qualitative information to direct a more efficient site characterization.
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Table 3-1

Chemicals Managed at Tank #24
Space Power Facility, Plum Brook Station

acetone F003
2-butanone F005
carbon tetrachloride F001,F002
methanol F003
methylene chloride F001,F002
1,1,1-trichloroethane F001,F002
trichloroethene F001,F002
trichlorofluoromethane _ F002
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Table 3-2

Chemicals Potentially Managed at Tank #24
Space Power Facility, Plum Brook Station

butylbenzene

2-chlorotoluene

1,2-dichlorobenzene
1,1-dichloroethane
1,1-dichloroethene

cis-1,2-dichloroethene

trans-1,2-dichloroethene

2-hexanone

isopropylbenzene

isopropyltoluene

4-methyl-2-pentanone

naphthalene

propylbenzene

tetrachloroethene

toluene

1,2,3-trichlorobenzene

1,2,4-trichlorobenzene

1,1-trichloroethane

1,2,4-trimethylbenzene

1,3,5-trimethylbenzene

xylenes
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Table 3-3

Soil Analytical Results, UST Closure Assessment, September 1989
Space Power Facility, Plum Brook Station

trichlorofluoromethane 93 Ss2
1,1- dichloroethene 22 SS1
methylene chloride 164 SS5
trans-1,2-dichloroethene 17 SS2
1,1 dichloroethane 228 SS1
cis-1,2 dichloroethene 362 SS2
1,1,1-trichloroethane 1254 SS5
carbon tetrachloride 213 SS5
1,2- dichloroethane 5 SS8
benzene 11 SS8
trichloroethene 1432 SS5
toluene 16 SS1
tetrachloroethene 342 SS1
ethylbenzene 45 SS1
m & p-xylenes 43 SS1
o-xylene 33 S§S2
isopropylbenzene 31 SS1 i
n-propylbenzene 76 SS1
1,3,5 trimethylbenzene 496 SS1
4-chlorotoluene 3 SS8
2-chlorotoluene 3 SS8 |
tert-butylbenzene 70 SS1
1,2,4- trimethylbenzene 541 SS1

S
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Table 3-3 (Continued)

sec-butylbenzene 37 SS1
p-isopropyltoluene 74 SS1
1,2- dichlorobenzene 8 SS2
1,2.4 trichlorobenzene 10 SS4
napthalene 1094 SS1
1,2,3- trichlorobenzene 40 SS8
acetone 54 SS9
carbon disulfide 1 SS9
4-methyl-2-pentanone 10 SS9
2-hexanone 39 SS89
1,1,2-trichloroethane 11 SS3
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Table 3-4

Soil Analytical Results, Site Assessment, October 1990
Space Power Facility, Plum Brook Station

methylene chloride* h\ SP-SB06
acetone* 130 B SP-SB06
trichloroethene 2] SP-SB02
naphthalene 561 SP-SB06
2-methylnaphthalene 670 SP-SB06
endosulfan sulfate , 5B SP-SB02
phenanthrene 330 SP-SB06

* Probable Laboratory Contaminants
J Estimated, Value Below the Quantitation Limit
B Analyte Found in Associated Blank
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Table 3-5

Soil Analytical Results, Phase II UST Study, April 1993
Space Power Facility, Plum Brook Station

J Estimated, Below Quantitation Limit
B Analyte found in Associated Blank

j:\adm\nasa\reports\pbs\table-3

acenaphthene 302 B4 2’4’
benzo(k)fluoranthene 216 B-1 0’2’
chrysene 918 B-2 0’-2’
phenanthrene 186 B4 6’-8’
pyrene 315 B-2 6’-8’
toluene 4.94 B-2 6’-8’
1,1,1-trichloroethane 21.7 B4 24
m & p- xylenes 2.15 B-2 6’-8’
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Table 3-6

Groundwater Analytical Results, Phase II UST Study, April 1993
Space Power Facility, Plum Brook Station

acenaphthene 1.66 MW-1-A
acenaphthylene 1.33 MW-1
benzene 0.808 J EB-2
1,1-dichloroethane 0.917] MW-1
dichlorodifluoromethane 1.08 B MW-1-A
phenanthrene 1.42 EB-1

J Estimated, Below Quantitation Limit
B Analyte found in Associated Blank
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4.0 SAMPLING AND ANALYSIS PLAN

This section of the Closure Work Plan details the methods which will be employed during field
investigation and data collection activities in support of site closure. The objective of the sampling
program is to determine the extent and concentration of contamination in the soil and groundwater
at the SPF and to collect enough data to conduct a risk assessment. Field operations that will be
conducted at the SPF will include:

. collection of soil samples to be used to establish background conditions for inorganics in the
soil;

. collection of site soil samples which will determine the extent and concentration of potential
contamination in the soil;

. installation of three downgradient groundwater monitoring wells;

o sampling of one existing upgradient and the three downgradient monitoring wells to determine
extent and concentration of potential contaminants in the groundwater.

Figure 3-4 shows the area of former waste management operations at the SPF. The figure identifies
the extent of the former tank excavation and the location and approximate extent of two waste piles
created through the direct placement of excavated soil on the ground. NASA intends to sample and
characterize the soil in and adjacent to the former tank cavity and the soil below the former waste
piles. NASA also intends to sample away from the tank excavation and waste piles, circumscribing
the waste management unit until the full extent of contamination has been identified.

Appendix A contains a generic Hazardous Waste Operations Health and Safety Plan. The contractor
will provide their own site-specific health and safety plan, which will be reviewed and approved by
NASA Health and Safety personnel prior to initiation of field work.

4.1 SOIL SAMPLING

Soil samples will be collected at SPF for two distinct purposes: 1) Background soil samples to
establish background concentration of inorganics in soil, and 2) Site soil samples to determine the
extent and concentrations of contaminants in soil for comparison to remediation standards.

4.1.1 Background Soil Samples

Figure 4-1 shows the tentative location of 12 sample points which will be used to establish
background conditions for naturally occurring compounds in the soil at the SPF. A soils map of
Plum Brook Station was used to determine the location of sample points where the:

. background soil horizon is similar to SPF;

o background soil samples have not been affected by the SPF waste management unit or any
other waste management operation;

. sample locations are representative of the matrix of interest.
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Final locations will be selected during the field effort to avoid ditches, railroad tracks, roadways or
other waste management units.

4.1.2 Site Soil Samples

Site samples will be used to determine the extent and concentration of chemical contamination at the
SPF. The samples will also be used to support risk assessment and determine remedial goals if
remediation is necessary.

Soil sample locations will be selected in an effort to determine the full horizontal and vertical extent
of all potential contaminants in the soil including those previously specified in Table 3-1. Sampling
will proceed until the full extent is adequately determined. Rectangular grid sampling will be
conducted in the horizontal (x - y) plane utilizing the algorithm presented in Section 3.13 of the
OEPA Closure Plan Review Guidance. A grid interval for soil sampling in a "Hot Spot”
contamination scenario has been developed as follows:

Step 1: Determine the Potency of Carcinogens

|| CHEMICAL - POTENCY SCORE jl
Slope Factor(mg/kg-d)™*
I benzene 2.90E-02 1 |
| bis(2-ethylhexyl)phthalate 1.4E-02 1 II
carbon tetrachloride 1.3E-01 2 |
1,4-dichlorobenzene 2.4E-02 1
1,2-dichloroethane 9.1E-02 2
methylene chloride 7.5E-03 1
trichloroethene 1.1E-02 1
7 chemical constituents Total Score 9 i

|| Average Score = Total Score/Chemical Constituents = 9/7=1.29 ||
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Step 2: Determine the Potency of Systemic Toxicants

CHEMICAL

r——
—

POTENCY

SCORE
RfD(mg/kg-d)

acetone 1E-01 1
bis (2-ethylhexyl)phthalate 2E-02 1
butylbenzylphthalate 2E-01 1
carbon tetrachloride 7E-04 3
carbon disulfide 1E-01 1
cis-1,2-dichloroethane 1E-02 2
dibromochloromethane 2E-02 2
1,1-dichloroethane SE-01 1
isopropylbenzene 4E-02 2
ethylbenzene 1E-01 1
methanol 5E-01 1
methylene chloride 6E-02 1
methyl ethyl ketone 6E-01 1
naphthalene 4E-02 2
2-chlorotoluene 2E-02 2
1,1,1-trichloroethane 9E-02 1
1,2-dichlorobenzene 9E-02 1
4-methyl-2-pentanone 8E-02 1
di-n-octylphthalate 2E-02 2
1,2,4-trichlorobenzene 1E-02 2
toluene 2E-01 1
tetrachloroethene 1E-02 2
xylene 2E+00 1
23 chemicals with RfDs Total Score 33

Average= Total Score/Chemical constituents = 33/23 = 1.43
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Step 3: Determine the Average Risk of Exposure (ROE)

RISK OF EXPOSI_IRE (ROE) SCORE

Facility has 24-hour guard and limited access. 1

Depth to groundwater is approximately four feet. 3

Soil Permeability is 107 cm/sec. 2

Unit design had no secondary containment and is considered 2
outdated.

Adjacent land use is a mixture of residential and agricultural 3
Presence of contaminants has been confirmed. 3
Contaminant Koc is > 2 mg/l. 1
Average ROE = Total Score/Expos:xres = 15/7 = 2.14 Total Score = 15

Step 4: Determine the Soil Sampling Intensity Matrix

SOIL SAMPLING INTENSITY MATRIX
CRITERION Sample Intensity Factor (SIF) “
Potency of Carcinogens 1.29
Potency of Systemic Toxicants 1.43
Average ROE 2.14
Composite SIF = (1.29 + 1.43 + 2.14) = 4.86

Step 5: Determine the Grid Interval for Soil Sampling

—
GRID INTERVAL FOR SOIL SAMPLING |
COMPOSITE SIF GRID INTERVAL |

< 4 24 Feet

4-6 16 Feet

> 6 11 Feet

By utilizing the above algorithm, a composite SIF of 4.86 is computed. A composite SIF of 4.86
will require a 16 feet sampling grid to be used as a guide in defining the extent of soil contamination
at the SPF. The grid will be laid out over the area of concern and a discrete sample will be collected
at each grid intersection.
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Soil samples at each grid intersection will be collected at intervals of 0-1 foot and from 2 feet above
the bedrock, at approximately 6-8 feet. Intervals for soil sampling are based on the following criteria:

° The waste management unit at the SPF was an underground storage tank. Surficial or shallow
samples generally would not be taken to characterize a UST site because the waste is stored
at a depth below the surface. A release of waste would be detected at depth, especially
considering the fact that most of the chemicals suspected of being stored in the tank are
heavier than water. However, when the USTs were removed in 1989, the soil surrounding
the former USTs was excavated and placed on the ground surface adjacent to the tank
excavation - thus creating a waste pile. Though the waste piles have been removed, it is
necessary to sample the soil directly below and adjacent to the former piles to determine if any
waste remains at the site or if any waste has leached to the shallow soil. Shallow soil samples
(0-1 foot) will be collected to examine the soil directly below the waste piles and to define the
extent of potential soil contamination resulting from the waste piles.

. It is proposed that samples be collected at a depth interval just above the soil/bedrock interface
(approximately 6-8 feet) to characterize and define the vertical extent of potential waste
solvents released from the tank. Soil samples will be collected at this interval to target the
depth at which contaminants would appear in the soil from the UST. It also targets the area
just above the shale bedrock. The shale could act as an aquitard and many of the solvents
stored in the UST could accumulate along this boundary in the saturated zone, possibly
flowing downgradient with the groundwater.

The sample locations shown on Figure 4-2 are the minimum number of locations on the grid that will
be sampled. The grid will be expanded outward and additional samples will be collected at grid
intersections until the full extent of contamination has been determined. Laboratory analysis
demonstrating non-detect in a soil sample will identify a horizontal and vertical extent of
contamination. If shallow soil samples detect contamination, it will be necessary to sample the 1-2
foot interval for signs of contamination. If soil samples detect contamination at the 6-8 feet interval,
it will be necessary to sample the underlying shale to determine the vertical extent of contamination.
NASA will continue sampling in the horizontal and vertical directions until the full extent of
contamination is determined.

4.2 GROUNDWATER MONITORING SYSTEM
4.2.1 Monitoring Well Location

The current groundwater monitoring network at the Space Power Facility identifies groundwater
moving into the area beneath Building Nos. 1411 and 1441 from the northwest and the southeast,
and forming an underground trough draining to the northeast. Eight to nine feet of overburden
material at the Space Power Facility Area overlies grey shale bedrock. The overburden material is
generally composed of grey mottled clayey silt, and based on previous well development and
sampling, is a poor water bearing unit. In general, the static water elevation is approximately two
feet above the bedrock. The tanks were situated in the saturated zone above the bedrock adjacent
to the southwest wall of the building.

Six shallow monitoring wells are located at the SPF. Three monitoring wells are located at the south

and southwest side of the building, well #PBS-SP-06, #PBS-SP-07, and #PBS-SP-05. Boring #PBS-
SP-02 was not developed into a monitoring well. Three monitoring wells, #PBS-SP-03, #PBS-SP-
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04, and #PBS-SP-07 are directly west of the building, and one monitoring well, PBS-SP-01, is
approximately 450 feet away from the tank excavation to the northeast. The current groundwater
monitoring network is insufficient to detect a release from the former UST area.

The new monitoring wells must be located at the limit of the waste management unit to detect a
release, and to determine if the groundwater has been impacted. A direct north downgradient well
from the tank excavation is not possible due to the presence of Building 1411; however, wells may
be placed close to Building 1141. The closest northeast downgradient proposed well locations would
be well #PBS-SP-08, #PBS-SP-09, and #PBS-SP-10 (Figure 4-3). An upgradient well #PBS-SP-06
exists directly to the south of the excavated tanks and can be used as the upgradient well. The Well
#PBS-SP-06 is constructed at the same hydrostatic position as the current wells and will be at the
same position as the proposed wells.

The wells will be shallow, approximately 8-9 feet in depth and screened five feet in the saturated
zone directly above the bedrock. The rationale for determining the depth of the wells and well
screens is based on identifying a contiguous water bearing zone that could be monitored for
contamination migration from the former UST. The current wells were drilled to determine the
uppermost saturated zone below the tanks.

This initial phase of groundwater monitoring will detect if there has been a release from the former
UST area. Groundwater samples will be collected from each of the three proposed downgradient
wells and from the existing upgradient well, #PBS-SP-06. If contamination is detected in the
uppermost saturated zone, the need for monitoring the next deepest saturated zone in order to identify
vertical extent of contamination will be evaluated.

4.3 ANALYTICAL PARAMETERS

The chemicals of concern have been identified in Tables 3-1 and 3-2. Soil and groundwater samples
collected to define the extent and concentration of contamination and data used in support of site
closure will be analyzed in the laboratory for all the contaminants of concern and their potential
degradation products. Table 4-1 is a summary of samples which will be collected under this closure
plan, the parameters for which they will be analyzed, and the analytical methods used. Section 4.7
of this report further identifies potential contaminants which will be analyzed and their method
detection limits.

4.4 FIELD PROCEDURES
4.4.1 Soil Sampling

A stainless steel hand auger will be used to collect soil samples used in the determination of
background levels for inorganics. Prior to initial sample collection and between all borings, the
auger will be decontaminated as described in Section 4.5. At each background sample location, all
organic debris (leaves, grass) will be removed from the upper one inch of soil. The hand auger will
be rotated with downward pressure to retrieve the soil sample. Soil will be collected from the full
length of the 0-1 foot boring and placed in a decontaminated stainless steel mixing bowl. The soil
in the bowl will be homogenized and the required quantity placed in the proper laboratory supplied
container. The sample will be labeled and placed in a cooler with ice prior to shipment to the lab.
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The use of a hollow-stem auger drilling rig will be employed in the collection of all site soil samples.
The use of a hollow-stem auger is a standard method of subsurface drilling which enables the
recovery of an undisturbed representative subsurface samples for soil description and laboratory
testing. The borings will be advanced by rotating the augers the desired depth into the subsurface.
Samples will be collected continuously with a stainless steel split-spoon sampler in accordance with
American Society for Testing and Materials (ASTM) D-1586 procedure. The following procedures
will be followed for split-spoon sampling:

. For the 0-1 foot sample interval, the split-spoon sampler will be attached to the drill rod and
placed on the ground surface on the sample grid intersection. The drive head sub and hammer
will rest on the drill rod.

. Two six-inch intervals will be marked on the rod stem to a reference point on the drill rig.
The sampler will be driven into the ground with the 140 Ib. hammer falling freely from 30
inches until the sampler has penetrated 12 inches. The number of blows per every six inches
will be recorded. Fifty blows per six inch interval will indicate spoon refusal.

. The split-spoon will be pulled from the ground and opened to retrieve the soil sample. The
portion of the sample to be used for VOC analysis will be immediately placed into the sample
container. The remaining sample will be described and the percent recovery noted. Soil for
the other sample parameters will be placed into their respective sample containers. If
additional sample volume is required, another split-spoon will be advanced from 0-1 feet,
using the same methodology, adjacent to the previous sample.

° The center plug will be attached to the drill stem, and the auger will be advanced to a depth
of six feet. The plug will be removed, and the split-spoon will be attached to the drill stem
and lowered to the bottom of the auger column. Four six-inch intervals will be marked on the
rod stem to a reference point on the drill rig. The sampler will be driven into the ground with
the 140 1b. hammer falling freely from 30 inches until the sampler has penetrated 24 inches.
The number of blows per every six inches will be recorded. Fifty blows per six inch interval
will indicate spoon refusal.

. The split-spoon will be pulled from the ground and opened to retrieve the soil sample. The
portion of the sample to be used for VOC analysis will be collected first and immediately
placed into the sample container. The remaining sample will be described and the percent
recovery noted. Soil for the other sample parameters will be placed into their respective
sample containers in the following order, SVOCs, metals and pH.

. The sample containers will be labeled and placed in a chilled cooler until onsite work has been
completed, at which time the samples will be prepared for transport to the analytical
laboratory.

L The split spoon sampler will be decontaminated between sample retrieval.

The drilling rig will be set up and operated in accordance with standard drilling practices and in a
manner that will ensure the safe and efficient operation of the equipment. The drilling contractor
will eliminate or prevent hydraulic system leaks, as well as lubricant and fuel leaks on the drill rig.
All equipment used in the drilling operations will be steam-cleaned upon arrival at the site. All
equipment and tools that come in contact with soil during drilling will be decontaminated before
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resampling, moving to the next drilling location, or leaving the project site. Decontamination
procedures are outlined in Section 4.5. Once sampling is complete, boreholes will be sealed with
sodium bentonite chips to the ground surface elevation. The lithologic descriptions for the
unconsolidated materials collected during sampling will be recorded in the field log book as follows:

. Names of unconsolidated materials shall follow the name of the predominant particle size
(e.g., clay, silt, sand).

. Dimensions of the predominant and secondary sizes shall be recorded using the metric system.

. The grain size and name of the deposit shall be accompanied by the predominant mineral
content, accessory minerals, color, moisture, density, plasticity, odor, particle angularity, and
other characteristics.

. Symbols of the Unified Soil Classification System and ASTM lithologic symbols will be
included with the description.

The Field Team members will document all drilling and sampling activities and observations in the
field log book. Information will be recorded with indelible ink in a permanently bound notebook
with sequentially numbered pages.

Information recorded will include:

Location

Date and Time

Identity of people and subcontractor performing activities
Weather conditions

Boring identification

Location of borings in relation to easily identifiable landmark, determined using a tape and
compass

Sampling intervals

Blow counts

Sample lithologic descriptions

Collection time of samples

Identity and calibration of field instruments

Depth at which saturated conditions were encountered
Termination depths of borings

Field instrument readings, background, borehole, and samples
Drilling method

Size of downhole equipment

Drilling rates.

4.4.2 Monitoring Well Installation

A drill rig utilizing a hollow stem auger will be employed, using 4.25 inch inside diameter (ID)
auger flights, which will result in an approximate 8-inch diameter borehole. The borehole will be
four inches larger than the well casing and screen allowing adequate space for the sand pack filter.
The wells will be constructed using two inch (ID) stainless steel screen and riser. Five-foot well
screens will be used. Screen and riser will be threaded flush joints. All well material will be
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steam-cleaned prior to installation in the borehole. The screen slots will be sized to retain 90% of
the sandpack material. The aquifer at the SPF is known to be very fine grained, and a 10-mm slot
size will be used. The screened interval will extend from the top of the shale bedrock to
approximately four feet from the ground surface and should intercept any floating, sinking or
dissolved phase contaminant as the entire thickness of the aquifer will be screened.

The monitoring well boreholes will be advanced one foot into the shale bedrock. The auger plug
will be removed, the augers will be raised incrementally, and No. 5 or 6 silica sand pack will be
added. The incremental lifting of the augers and the emplacement of the sand pack will continue
until the sand pack extends just above the shale/soil interface. At this point the well screen and riser
pipe will be lowered into the auger flights to rest on the sand pack. The incremental lifting of the
augers and emplacement of the sand pack will continue until the sand pack extends one foot above
the screen. Periodic sounding with a decontaminated weighted tape will ensure a continuous sand
pack.

After the sand pack has been emplaced and measurements ensure its proper vertical location, two
feet of bentonite pellets will be placed as a seal on top of the sand pack. The bentonite seal will be
hydrated with potable water. A cement and bentonite grout will be paced on top of the bentonite seal
and will extend to two feet from ground surface. The cement and bentonite mixture will consist of
94 1bs. of Type I or II portland cement and five pounds pure bentonite per 6.5 gallons of potable
water.

A protective surface casing capable of being locked to prevent unauthorized entry will be installed
within 48 hours of well installation. A concrete pad with a minimum diameter of two feet will be
- built around the casing and will be sloped away from the monitoring well to ensure proper drainage.

All monitoring wells will be surveyed by an Ohio licensed surveyor to establish horizontal and
vertical location. Vertical elevations will be determined for the ground elevation adjacent to the
monitoring well and for the top of the inner well casing. The elevation of the riser pipes will also
be taken at the highest point on the riser, and the riser will be notched at the point where the
elevation is taken.

4.4.3. Well Development

Following completion of drilling and no sooner than 24 hours after well installation, each monitoring
well will be developed by pumping or bailing until the discharged water is relatively sediment free
and the indicator parameters (pH, temperature, and specific conductance) have reached steady state.
Developing the well not only removes any sediment but also may improve the hydraulic properties
of the sand pack. All drilling fluids, if any, used during well construction will be removed during
development.

Development procedures are as follows:

Wells will be developed using surge blocks, bailers and/or pumps. All items used in well
development will be decontaminated prior to use. Well development will proceed by repeated
removal of water from the well until turbidity measures less than 5 NTUs and stabilization criteria
are met or until a maximum of 10 well volumes have been removed. Stabilization is achieved when
variation in temperature, pH and electrical conductivity is within +10 percent for a minimum of
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three sequential samples. All measurements, including the volume of water removed, the discharge
water color and physical criteria will be recorded in the field log book.

4.4.4. Groundwater Measurement

Groundwater measurements will be taken after all the wells have been installed, developed, and the
water level allowed to recover to a static level. All groundwater measurements will be taken within
a 24 hour period. Any condition that may affect the water levels will be recorded in the field log
book. Water level measurements will be taken with a decontaminated electronic water level
recorder. Groundwater levels will be measured to the nearest 0.01 foot. Static water level will be
measured each time a well is sampled. The presence and thickness of any LNAPL or DNAPL will
be measured with an electronic interface probe.

4.4.5 Groundwater Samples

In order for representative groundwater samples to be collected, groundwater wells must be
adequately purged prior to sampling no sooner than 24 hours after development. Purging will
require the removal of three to five volumes standing water in rapidly recharging wells, and at least
one volume from wells with slow recharge rates.

Samples will be collected after the water level has recovered to 80 percent of its static level or
between 16 and 24 hours after completion of purging, whichever occurs first. The upgradient
monitoring well will be sampled first. Monitoring wells with highest levels of known contamination
or suspected contamination will be sampled last.

Sampling procedures are as follows:

The well cover will be unlocked and carefully removed in a manner that prevents any foreign
material from entering the well. The interior of the riser pipe and the breathing zone will be
monitored for organic vapors using an OVM. If a reading of greater than 5 ppm is recorded, the
well will be vented until levels are below 5 ppm before purging begins.

The water level below the top of the riser pipe or inner casing will be measured using an electronic
water level indicator. All measurements will be recorded in the field log book. The total depth of
the well and the depth to water will allow calculation of the volume of water in the well. The water
level detector will be washed with detergent and water and rinsed with deionized water between
wells.

A suction-lift, hydrolift pump, or bailer will be used to remove three to five times the well volume,
measured into a calibrated pail. Dedicated new polyethylene discharge and intake tubing (3/8" I.D.
low-density polyethylene) will be used for each well when a pump is used.

The well volume will be defined as the volume of water standing inside the casing measured prior

to evacuation. The well volume in gallons will be calculated as follows:

Where D = inner diameter of the casing in inches; A = total length of the well in feet; B =
water level below the top of casing in feet; and 7.48 is the conversion factor from cubic feet
to gallons.
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Where D = inner diameter of the casing in inches; A = total length of the well in feet; B =
water level below the top of casing in feet; and 7.48 is the conversion factor from cubic feet
to gallons.

During this evacuation of the well, the intake opening of the pump tubing will be positioned just
below the surface of the well water. If the water level drops, then the tubing will be lowered as
needed to maintain flow. Pumping from the top of the water column will ensure proper flushing of
the well. Pumping will continue until the required volumes are removed.

If the well purges to dryness and recharges rapidly (within 15 minutes), water will continue to be
removed as it recharges until the required volumes are removed. If the well purges to dryness and
is slow to recharge (greater than 15 minutes), evacuation will be terminated. Purged water will be
collected in 55 gallon drums or temporary storage tanks. Storage containers will be labeled with
monitoring well identification and date. The disposal method of the water will be determined based
on the results of the laboratory analysis. The handling and disposition of waste water is discussed
in Section 4.6.3.

Measurements for pH, turbidity, temperature, and conductivity will be taken and recorded initially
and after each ' well volume has been purged. The stability of these measurements with time will
be used to guide the decision to discontinue purging. If the parameters have not stabilized after 6
well volumes have been removed, purging will be discontinued.

After well purging is completed and the well has recharged sufficiently, a sample will be collected
with a disposable teflon bailer and placed into the appropriate laboratory supplied containers and
preserved, if required. The bailer will be attached to a clean, dedicated %-inch nylon line. The
bailer will be lowered slowly and retrieved gently to minimize splashing or jarring. Sample
containers will be filled slowly using a bottom emptying device.

Samples will be collected in the following order of volatilization sensitivity: VOCs, SVOCs, metals,
and pH.

VOC vials will be carefully filled until there is a convex meniscus over the top. After the cap is
replaced, the vial will be inverted and gently tapped to verify that no air bubbles are entrapped in
the sample. If air bubbles are present the vial will be discarded and a new sample will be collected
into a new vial.

Duplicate samples will be collected using the same sampling equipment.

All sample bottles will be labeled using waterproof ink with date, time of collection, sample
designation, and analysis to be performed. The samples will be placed in a cooler with ice.

The following information will be recorded in the field log book each time a well is purged and
sampled:
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. Depth to water before and after purging

o Well bore volume calculation

o Sounded total depth of the monitoring well

o The thickness of any phase separated hydrocarbons

. Field parameters, such as pH, temperature, specific conductance, and turbidity, including the
date and time of each set of reading

. Total purged volume

] Date and time of sample collection and parameters sampled for.
4.4.6 Sample Handling

Completed chain-of-custody forms placed inside self-sealing bags will be taped to the underside of
the cooler lids. The front and back of cooler lids will be custody sealed and taped closed. All
sealing, labeling, and chain-of-custody procedures will conform to SW-846, 3rd Edition, 1986.
Samples will be shipped on a daily basis to the analytical laboratory by an overnight courier.
Shipments will be labeled and documented in accordance with applicable Ohio EPA and Department
of Transportation (DOT) Regulations. The individual leading the sampling effort will contact the
laboratory daily to verify receipt of samples. Upon completion of analyses, copies of fully-executed
chain-of-custody forms will be returned to the contractor performing the sampling.

All sampling and analysis will be conducted in accordance with rigorous QA/QC procedures. Field
QA/QC will include field blanks, field duplicates, equipment rinse samples, and trip blanks.
Laboratory QA/QC will include duplicates and spikes. Further detail on field and laboratory QA/QC
can be found in Section 4.7.

4.5 DECONTAMINATION PROCEDURES

To ensure that cross-contamination or outside contamination will not be introduced into the sample,
all equipment used during the field investigation will be decontaminated. All decontamination will
be performed in a specified area on a water-tight decontamination pad established during
mobilization. All decontamination water will be collected and containerized. The following cleaning
protocols will be applied:

4.5.1 Decontamination Facility

A decontamination facility for large and small sampling equipment will be constructed in the paved
area south of Building 1411 during site mobilization. A scaled drawing of the decontamination
facility is presented in Figure 44. The facility will be delineated with orange fencing and
appropriate signage as part of the contamination reduction zone. The equipment decontamination
facility will be constructed on a sound base capable of supporting a drill rig. The base of the facility
will be constructed of a 20 mil high density polyethylene (HDPE) liner draped over straw bales and
sloped to a sump. Rinse water will flow into the sump and will be pumped into 55 gallon drums for
temporary storage. The drums will be labeled for contents and dated pending analytical results prior
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to disposal. A single sheet of HDPE will be used to cover the entire base of the decontamination
facility. The sheeting will be weighted down on the hay bales by decontamination facility sand bags
or other devices to secure the plastic in place at all times including periods of high winds. The liner
will be visually inspected prior to use on a daily basis to detect possible failures of the liner material.
This liner will be inspected for:

. evidence of tears and holes;
. evidence of seepage;
. that the sheeting is adequately fastened to the side walls;

] that the liner adequately covers the straw bales at the end sections and is secured by sandbags;
and

. that expected quantities of generated liquids can be contained until collected for disposal.

If any damage is detected, the decontamination facility will be repaired or replaced before further
use. Records will be maintained specifying decontamination facility construction materials and
methods, disposition of liquids, and any repairs and/or breaches of liner integrity.

At the completion of all field activity and after all equipment has received its final decontamination,
the decontamination facility will be decontaminated with a high pressure or steam cleaning. All
materials used in construction (hay bales, sand bags, lumber) that did not come into contact with
potentially contaminated rinsate may be reused. Prior to leaving the site, the liner will be cut into
manageable pieces and disposed along with the personal protection equipment that will be disposed
with the soil cuttings. When the decontamination facility is dismantled, the underlying soil will be
visually inspected for signs of contamination (seepage). Evidence of a potential release will require
the same sampling and analyses as describe in the closure work plan to ensure that no spread of
contamination has occurred through decontamination activities.

4.5.2 Decontamination of Large Equipment

The drill rig and drilling equipment will be steam cleaned upon arrival at the site, between boreholes,

and prior to leaving the site. The following will be used to decontaminate the rig, augers, pipe, and

rods:

. Clean external surfaces of equipment with a steam cleaner or high-pressure hot water and
Alconox, or equivalent laboratory grade detergent. If necessary, scrub until all visible signs
of contamination (primarily soil) have been removed. Inside surfaces of augers and pipes will
also be cleaned.

° Rinse with potable water.

. Allow equipment to air dry.

4.5.3 Decontamination of Sampling Equipment

The following procedure will be used to decontaminate split-spoon samplers, bailers, and other tools:
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. Scrub the equipment with a solution of potable water and Alconox, or equivalent laboratory-
grade detergent.

. Rinse with potable water.

. Rinse with American Society for Testing and Materials (ASTM) Type II Reagent Water
(deionized water).

° Allow equipment to air dry on a clean surface or on a rack elevated at least two feet above
the ground.

o If equipment will not be used immediately, wrap in aluminum foil.

4.6 PROCEDURES FOR HANDLING AND DISPOSITION OF
WASTE GENERATED THROUGH CLOSURE PLAN ACTIVITY

Three types of waste will be generated during closure activity: 1) Contaminated soil generated as soil
cuttings during soil sample collection; 2) Potentially contaminated rinsate water generated through
decontamination procedures and water generated through development/purging of monitor wells; and
3) Personal protection equipment and other waste such as plastic from decontamination activity. The
procedures for handling and disposing of each type of waste are described in the following sections.
All waste containers will be labeled, dated, manifested, placarded, and transported in accordance
with all applicable Ohio EPA and DOT regulations. Copies of executed manifests and certificates
of treatment and/or disposal, as appropriate, will be obtained by NASA and will be submitted with
the closure documentation.

4.6.1 Contaminated Soil

All soil generated in the course of closure activity will be placed in DOT 17H containers for off-site
disposal. The drums will be identified as to the contents, the boring from which the waste was
generated, and dated. All soil will be managed as hazardous waste in accordance with the land
disposal restriction requirements applicable to the chemical constituents present until demonstrated
otherwise. The soil will be sampled and analyzed for soil disposal parameters identified on Table
4-1. The soil may be considered hazardous by characteristic or by listed hazardous constituent. If
the soil is nonhazardous, it will be transported offsite and disposed as solid waste. Hazardous waste
will be transported offsite and disposed. It is anticipated that ten, 55-gallon drums of soil will be
generated during closure activity. Appropriate offsite facilities able to accept, treat, and dispose of
contaminated soil are identified in Section 4.6.4.

4.6.2 Personal Protection Equipment and Decontamination Material
Equipment such as tyvek, gloves, plastic sheeting, disposable booties, bailers, etc. will require
disposal at the completion of work activity. These discarded materials will be placed in plastic bags

and disposed along with the soil from the borings with which they were generated, as long as they
are consistent with that waste stream.
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4.6.3 Rinsate Water and Monitoring Well Development/Purge Water

Rinsate water will be generated during decontamination procedures, which should eliminate the
potential of cross-contamination during sampling activity. The bulk of the decontamination fluid will
be generated during decontamination of the drill rig and auger flights. Fluids should be kept to a
minimum through the use of a steam cleaner or sprayer which utilizes a high pressure/low volume

wash.

It is expected that approximately 200 gallons of rinsate will be generated through decontamination.
The rinsate will be pumped and poured into temporary storage containers which will be labeled for
contents and date of generation. At completion of the work activities, the containers will be sampled
and analyzed for the disposal parameters identified on Table 4-1. If analytical results indicate the
water is non-hazardous, permission will be sought to discharge the rinsate to the PBS sanitary sewer
system. Hazardous rinsate will be transported off-site to a disposal facility capable of handling
hazardous liquids.

The new monitoring wells installed to support closure will require development, and all wells to be
sampled will require purging. As mentioned previously in this report, the uppermost aquifer that
will be sampled is a poor water bearing unit and monitor wells are slow to recharge. Development
and purge water from each newly installed well will be temporarily stored in 55-gallon drums. The
drums will be labeled to identify from which monitor well the water was generated and the date
which it was generated. Based on previous well development activity at the SPF, it is anticipated
that less than one drum will be generated from each well. All purge water from the existing wells
will be contained in the same temporary storage container. All existing wells have been previously
- sampled and were determined to be clean based on laboratory analytical results and will be managed
as one waste stream. Disposal will be based on laboratory results and will be handled in a similar
method as rinsate water.

4.6.4 Identification of Off-Site Waste Management Facilities

All the wastes generated during closure activities could be contaminated with organic compounds and
may require treatment to ensure that land disposal restriction requirements are met for all
constituents. For contaminated soils, the following facilities have the appropriate permits and
treatment technologies to handle the anticipated waste types and contaminants:

Laidlaw Environmental Services: incineration, stabilization, and land disposal.
1-800-251-1227

Trade Waste Incineration: incineration, land disposal.
1-618-271-2804

If aqueous waste can not be discharged to the PBS sanitary sewer system, the following
facility can be used for waste treatment and/or disposal:

Chemtron Corporation
1-216-871-8048

Solid (non-liquid) wastes that meet the land disposal restriction requirements may be sent for
pretreatment prior to disposal at:
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4.7

Envirosafe Services of Ohio, Inc.
1-419-255-5100

INTERNAL QUALITY CONTROL CHECKS FOR FIELD AND LABORATORY
OPERATIONS

4.7.1 Field Quality Control

QC samples collected include equipment blanks (or field blanks), field duplicates/replicates, and trip
blanks. Definitions for these samples are listed below.

4.7.1.1 Equipment Blanks - An equipment blank is Type II, reagent-grade water (prefera-
bly supplied by the laboratory) that is poured into or pumped through the sampling device
after decontamination has been performed, transferred to the appropriate sample container(s),
and transported to the laboratory for analysis. All parameters performed on the associated
field samples are required to be performed on the equipment blank. One equipment blank
shall be collected for every ten environmental samples.

4.7.1.2 Field Duplicate Samples - A field duplicate sample is a second sample collected
independently at the same location as the original sample during a single act of sampling.
Duplicate sample results are used to assess precision, including variability associated with
both the laboratory analysis and the sample collection process. Duplicate samples are
collected simultaneously or in immediate succession, using identical recovery techniques, and
treated in an identical manner during storage, transportation, and analysis. Ten percent of
all water samples shall be field duplicates. Both duplicates shall be analyzed for the same
parameters in the laboratory.

4.7.1.3 Field Replicate Samples - A field replicate sample is a single sample divided into
two equal parts for analysis. Replicate sample results are used to assess precision, including
variability associated with both the laboratory analysis and the sample collection process.
Replicate samples are treated in an identical manner during storage, transportation, and
analysis. Ten percent of all soil samples shall be field replicates. Both replicates shall be
analyzed for the same parameters in the laboratory.

4.7.1.4 Trip Blanks - A trip blank is a volatile sample vial filled in the laboratory with
organic-free water (Type II, reagent grade water), transported to the site, handled like a
sample, and returned to the laboratory for analysis. Trip blanks are prepared only for
volatile samples and are subjected to the same handling as other samples. Trip banks shall
not be opened in the field. Trip blanks serve to identify contamination from sample
containers or transportation and storage procedures. For every cooler containing soil or
water samples collected for VOC analysis, one trip blank will be added to the cooler and
analyzed for the presence of VOCs.

4.7.2 Laboratory Quality Control

The principle criteria for verification of data quality is the continuous monitoring of analytical
accuracy, precision, and overall method performance through systematic analysis of quality control
samples. Each analytical method used in the laboratory utilizes specific quality control procedures
to continually monitor acceptable analytical method accuracy and precision. These method quality
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control procedures involve the mandatory systematic insertion of quality control samples into 10%
of all laboratory analysis, in addition to strict adherence to instrument performance and calibration
specifications. These procedures are thoroughly detailed in the laboratory Standard Operating
Procedures (SOPs) and are based upon USEPA methods guidance.

The following subsections identify the types of laboratory QC terminology and QC samples and how
they are evaluated.

4.7.2.1 Analytical Batch - An analytical batch consists of samples (not to exceed 20) that
are similar in composition (matrix), extracted or digested at the same time and with the same
lot of reagents. For each preparation batch, one method blank and an Laboratory Control
Sample (LCS) must be included. When required, each sample must be spiked with the
method-specified surrogates. The identity of each preparation batch shall be unambiguously
reported with the analytical data so that the reviewer can identify the QC samples and the
associated environmental samples.

4.7.2.2 Calibration Standards - Initial calibration is performed as required for each
analytical method, usually using a range of calibration standards with the low standard at or
near the PQL for that analyte. These standards are used to determine the quantitation range
for each instrument. Initial and continuing calibration standards must include all target
analytes.

4.7.2.3 Method Blanks - A method blank is defined as laboratory-demonstrated analyte-free
water that is carried through the entire analytical procedure. A method blank is prepared and
analyzed for each batch of samples for all applicable parameters. The method blank is used
to determine the level of laboratory background contamination. Unfavorable method blank
performance renders associated data suspect and requires corrective action and/or data
qualification.

4.7.2.4 Matrix Spike/Matrix Spike Duplicate Samples - An aliquot of a matrix (water or
soil) is fortified (spiked) with a known concentration of the compounds of interest or (for
organic analyses) a representative subset of the target analytes. The matrix spike and matrix
spike duplicate (MS/MSD) are subjected to the entire analytical procedure in order to indicate
both accuracy and precision of the method for the matrix by measuring the percent recovery
and the Relative Percent Difference (RPD) of the two spiked samples. These samples are
used to assess matrix interference effects on the method, as well as to evaluate instrument
performance. The MS/MSDs do not control the analytical process. Matrix spike/matrix
spike duplicates are analyzed for each matrix for every 20 environmental samples in order
to maintain continuous surveillance of acceptable method performance.

4.7.2.5 Duplicate Samples - A second aliquot of the sample is subjected to the same
analytical procedure as the original sample in order to determine the precision of the method
by measuring the RPD of the two results.

4.7.2.6 Laboratory Control Samples (LCS) - An aliquot of a contaminant free matrix is
fortified (spiked) with known concentration of all compounds of interest or a representative
subset. The laboratory prepares and analyzes a LCS for each batch of samples for all
applicable parameters. The LCS is subjected to the entire analytical procedures in order to
continuously evaluate method performance. Percent recovery determination from these check
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samples are monitored to provide a continuous measure of each method’s accuracy.
Laboratory quality control charts are constructed from this data in order to monitor and
compare actual check sample data with established laboratory method performance criteria.
When an analyte in an LCS exceeds the control limits, corrective action must be performed.
If corrective action is not performed the appropriate validation flag shall be applied to all
affected results.

4.7.2.7 Surrogate Spike - A surrogate spike consisting of an organic compound that is
similar to the target analyte(s) in chemical composition and behavior in the analytical process,
but not normally found in environmental samples, is added to GC/MS analyses, GC volatile
analyses, and GC pesticide and herbicide analyses to evaluate acceptable method perfor-
mance. Surrogate spike recoveries must compare favorably to the laboratory performance
limits in order for an analysis to be acceptable. Unfavorable surrogate spike recoveries
render associated data suspect and require corrective action.

4.7.3 Quality Assurance Objectives for Chemical Measurements Data

The overall QA objective for this project is to develop and implement procedures for field sampling,
chain-of-custody, laboratory analysis, and reporting that will provide results which are legally
defensible in a court of law.

Chemical measurements data are evaluated in terms of its precision, accuracy, representativeness,
completeness, and comparability (PARCC). In addition, the sensitivity required for each analysis
will be established and appropriate analytical methods selected prior to the initiation of analytical
work.

4.7.3.1 Definitions - General definitions and methods for evaluating data in terms of the
PARCC parameters and requirements for data sensitivity are given below. All data quality
requirements and methods for evaluating data quality and accepting or rejecting data will be
in accordance with USEPA guidelines.

4.7.3.2 Precision - The laboratory objective for precision is to equal or exceed the precision
demonstrated for the applied analytical methods on samples of similar matrix. For this
investigation, precision is evaluated using analyses of laboratory duplicates and/or matrix
spike/matrix spike duplicates, which not only exhibit sampling and analytical precision, but
also the reproducibility of the analytical results. Relative Percent Difference (%RPD) criteria
are used to evaluate precision. In general, a matrix spike/matrix spike duplicate or duplicate
sample will be prepared for analysis at a frequency based upon:

® each batch of field samples, or
e each 20 field samples in a batch, or
® each group of samples of a similar concentration level (soils only), or

® each 14 calendar day period during which samples in a batch were received (said period
beginning with the receipt of the first sample in that batch), whichever is more frequent
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Requirements for the %RPD for each analysis will be as set by the laboratory data quality
requirements and chosen methodologies. The formula for calculating the %RPD is provided

below.
D = X1 -X2)
X1 + X2)2

*1
Where: X1 = the initial sample result
X2 = the duplicate result

Requirements for the %RPD for each analysis will be as set by the laboratory data quality
requirements and chosen methodologies.

4.7.3.3 Accuracy - Percent recovery criteria determined from laboratory performance data
are used to estimate accuracy based on recovery of the Laboratory Control Samples (LCS),
surrogates, matrix spike, and matrix spike duplicate samples. The laboratory objective for
accuracy is to equal or exceed the accuracy demonstrated for the applied analytical methods
on samples of similar matrix. For volatile, semivolatile, and pesticide/PCB analyses,
accuracy is also determined by the addition of surrogate standards to all environmental
samples, blanks, and QC. The surrogates, spike, and spike duplicate will give an indication
of matrix effects that may be affecting the target compounds, and are also a good gauge of
the method efficiency. A LCS is performed with each batch of samples and must
demonstrate that the process is in control. A matrix spike/matrix spike duplicate will be
prepared for analysis at a frequency based upon:

® each batch of field samples, or
® each 20 field samples in a batch, or
¢ each group of samples of a similar concentration level (soils only), or

* each 14 calendar day period during which samples in a batch were received (said period
beginning with the receipt of the first sample in that batch), whichever is more frequent

Requirements for the %Recovery for each analysis will be as set by the laboratory data
quality requirements and chosen methodologies. The formula for calculating the %Recovery
is provided below.

(X -B)
%Recovery = * 100

y/

Where: X = the total amount of the spiked compound found (for MS; spike
plus sample concentration)
B = the unspiked sample result (0 for LCS)
Z = the true amount of compound spiked into the sample
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4.7.3.4 Representativeness - Representativeness expresses the degree to which data
accurately and precisely represent the environmental condition, characteristics of a
population, parameter variation at a sampling point, or a process condition. The representati-
veness of the data from the sampling sites depends in part on the sampling procedures. The
sampling procedures have been designed with the goal of obtaining representative samples
for each of the different matrices.

Representativeness of the analytical data is also a function of the procedures used in
processing the samples. Representativeness may be determined for this objective by a
comparison of the quality control data for these samples other against other data for similar
samples analyzed at the same time.

4.7.3.5 Comparability - Analytical results are comparable to results of other laboratories
because of the following procedures and programs: instrument standards traceable to National
Institute of Standards and Technology (NIST) or reputable sources; the use of standard
methodology; reporting results from similar matrices in consistent units; applying appropriate
levels of quality control within the context of the laboratory quality assurance program; and
participation in interlaboratory studies to document laboratory performance. By using
traceable standards and standard methods, the analytical results may be compared to other
laboratories operating similarly. The QA Program documents internal performance. Periodic
laboratory proficiency studies are instituted as a means of monitoring interlaboratory
performance.

4.7.3.6 Completeness - The completeness of the sample set is defined as the amount of
valid data obtained from a measurement system compared to the amount that was expected
to be obtained under normal conditions. The percent valid data will be expressed for each
method analyte in each sample matrix. If a method provides results for multiple analytes
(e.g., VOAs, SVOAs, metals, etc.), the percent Valid data for each analyte will be
expressed. For completeness requirements, valid results are all results not qualified with an
"R" flag. The formula for calculating percent Valid Data is provided below.

A
Completeness = ? * 100

Where: X = the number of valid results

B = the total number of possible results
4.7.3.7 Goals - Equipment blanks, trip blanks, method blanks, duplicates, Laboratory
Control Samples (LCS), and matrix spike samples will be analyzed to assess the quality of
the data resulting from the field sampling and analytical programs.

The general level of the QC effort will be one field duplicate and one equipment blank for
every 10 or fewer investigative samples. One volatile organic analysis (VOA) trip blank
consisting of Type II, reagent grade water will be included along with each shipment of
samples analyzed for volatile organic compounds (VOCs). The frequency of field QC
samples to be collected are listed in Table 4-2.

The goals for completeness are 90% for soil samples and 95% for aqueous samples. For
completeness requirements, valid results are all results not qualified with an "R" flag. If
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4.7.4

there are any instances of samples that could not be analyzed for any reason (holding time
violations in which resampling and analysis were not possible, samples spilled or broken,
etc.), the numerator of this calculation would become the number of valid results minus the

number of possible results not reported.

Analytical Procedures

4.7.4.1 Identification of Methods - Table 4-3 lists all analytical methods to be used for this
project with the source for each method referenced.

'4.7.4.2 Practical Quantitation Limits -

4.7.4.2.1 Terminology - Method Detection Limits (MDL) - 40 CFR 136,
Appendix B defines the MDL as the "minimum concentration of a substance that can
be measured and reported with 99% confidence that the analyte concentration is
greater than zero and is determined from analysis of a sample in a given matrix
containing the analyte."

Practical Quantitation Limits (PQL) - The PQL as defined in Chapter 1 of Test
Methods for Evaluation of Solid Waste (SW846): "The lowest level that can be
reliably achieved within specified limits of precision and accuracy during routine
laboratory operating conditions.” PQLs must be supported by a MDL study, in
which the determined MDL must be equal to or below the PQL.

4.7.4.2.2 Procedures - The laboratory shall establish method detection limits
(MDLs) for each target analyte. The laboratory must demonstrate the MDLs for
each method of analysis using the instructions defined in 40 CFR 136, Appendix B.
The laboratories must verify the existing MDLs on an annual basis. The laboratory
must also verify that the PQLs are routinely reported and reliably achieved by
including a standard at or below the PQL as the lowest point on the calibration
curve.

4.7.4.2.3 Reported Values - Tables 4-4 through 4-6 lists the method MDLs, PQLs,
and reporting units for all methods to be used for this investigation. Laboratory-
derived MDLs will be included once the contract laboratory has been selected. The
laboratory is required to report concentrations down to the MDL. Any positive value
which is between the MDL and the PQL must be qualified by the laboratory as
estimated.

4.7.4.3 Method Calibration - Analytical instruments shall be calibrated in accordance with
the specified methods. The multipoint calibration curve must include a standard at a
concentration at or near the practical quantitation limits (PQL) listed in Tables 4-4 through
4-6. The initial and the continuing calibrations must include all target analytes reported
(including multi-response analytes) for each method listed in Table 4-3. The initial
calibrations must be checked at the frequency specified by the method and by a second source
standard. These calibrations must meet the acceptance criteria of the specified method.
Records of standards preparation and instrument calibration must be maintained in such a
manner to unambiguously trace the preparation of standards, their use in calibration, and the
quantitation of sample results. Inorganic calibration standards must be traceable to available
National Institute of Standards and Technology (NIST) materials when available. Calibration
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standards for organic analytes must be traceable to materials certified by Cooperative
Research and Development Agreement (CRADA), NIST, Contract Laboratory Program-
Standard Reference Material (CLP-SRM), or the American Association for Laboratory
Accreditation (A,LA) when available.

4.7.4.4 Sample Container, Preservation, and Holding Time Requirements - The selection
of sample containers is based on both the media being samples and the analysis of interest.
Table 4-7 summarizes the sample container requirements for various media and analytical
parameters. In addition this table details the preservation requirements and holding times
which will be followed to ensure integrity of all environmental samples.

4.7.S Sample Custody

A sample is physical evidence collected from a site or from the environment. As such, each sample
must be documented in a manner that makes it legally defensible and which provides all information
necessary for proper analysis.

Custody is one of several factors which is necessary for the admissibility of environmental data as
evidence in a court of law. Custody procedures help to satisfy the two major requirements for
admissibility: relevance and authenticity. A sample or evidence file is "Under Custody" if:

1. It is in actual possession of a person, or

2. It is in the view of the person, after being in actual possession, or
3. It was in actual possession but is locked up to prevent tampering, or
4, It is in a designated and identified secure area.

Procedures to ensure the custody and integrity of samples are initiated at the time of sample
collection and continue through sample transport, sample receipt, preparation, analysis and storage,
data generation and reporting, and sample disposal. Records concerning the custody and condition
of the samples must be maintained in field and laboratory documentation. The following sections
discuss operations for sample handling and custody.

4.7.5.1 Field Operations - At the time of the sampling, the Field Team member will record
the sample information in a logbook and on a chain-of-custody form, noting on each any
difficulties encountered in sampling. All label, logbook, and chain-of-custody form entries
shall be made in waterproof ink. The sample information recorded in the logbooks should
be at least as detailed as that recorded on labels, and should indicate the type of sample (e.g.,
groundwater, soil, waste, etc.), preservation technique, and sampling location, in sufficient
detail as to allow resampling at the same location.

Affixed to each sample container will be a non-removable (when wet) label. The following
information will be written with permanent marker:

¢ Site name

¢ Sample identification
¢ Project number
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e Date/time

e Sampler’s initials

e Sample preservation
¢ Analysis required

After samples are collected, the Field Team member will place the filled containers in
coolers. The field technician will maintain custody of all samples until they are shipped to
the laboratory. Samples submitted to the laboratory are accompanied by the chain-of-custody
to ensure adequate documentation. These forms are completed and sealed within the cooler
to be opened and examined by the Laboratory Sample Custodian. Information to be included
on the chain-of-custody is as follows:

Client

Project or Sampling Location

Sample Identification Number or Designation
Sample Description

Sample Container Numbers and Volumes

Cooler Identification Number

Analysis Required

Preservatives (if applicable)

Signatures of Persons Involved in Chain-of-Custody
Date and Time of Possession

All entries on the chain-of-custody form must correspond to the field log book and sample
labels.

Custody seals are provided with the sample containers and are used to detect unauthorized
tampering with samples prior to laboratory acceptance. Custody seals are affixed to the
cooler in a manner that requires seal breakage in order to open the cooler. Unauthorized seal
breakage indicates possible tampering and will render a sample suspect.

4.7.5.2 Laboratory Operations - The following information describes the laboratory
operations for sample handling, identification, and sample custody records.

4.7.5.2.1 Sample Handling - Upon receipt in the laboratory, the integrity of the
shipping container is checked by verifying that the custody seal on the cooler is not
broken. Custody seals are used to detect unauthorized tampering of samples prior
to laboratory acceptance. The custody seals are affixed to the sample transport
container in a manner that requires seal breakage in order to open the container.
Unauthorized seal breakage indicates possible tampering and will render samples
suspect. Samples are to be maintained at 2°C to 6°C. When, in the judgement of
the laboratory, the temperature of the samples upon receipt may have affected the
stability of the analytes of interest, the problem must be discussed with the URS
Project Manager. The samples are checked for breakage, leakage, damage, and the
contents of the shipping container are verified against the chain-of-custody
documentation. Custody seal integrity, temperature, and sample preservation must
be documented. Any problems are documented on the chain-of-custody and/or in a
format traceable to the sample(s) and the Project Manager is notified immediately.
If the samples and documentation are acceptable, each sample is assigned a unique
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laboratory identification number from the Laboratory Information Management
System (LIMS) database. If the samples, documentation, or coolers are not
acceptable, the Project Manager is notified. All corrective actions must be clearly
documented.

The following sample information, at a minimum, is required and stored on LIMS:

Date of sample collection
Date of sample receipt

Sample laboratory number
Number of samples

Source of samples

Analytical test(s) requested
Final disposition of the sample

When LIMS log-in has been completed, the samples are transferred to the
appropriate storage areas with restricted access. Separate refrigerators are used for
samples receiving analysis for volatile compounds. The sample refrigerators are
maintained at 2°C to 6°C and their temperatures are recorded daily with thermome-
ters calibrated against NIST thermometers.

- Samples are retained for a minimum of thirty days after a laboratory report has been
generated and mailed to the client. The samples are then transferred to a sample
disposal area where they are then prepared for proper disposal. Final transfer from
the sample control area to disposal must be documented in LIMS and/or in the final
evidence files. Samples may be stored to meet specific project requirements if prior
arrangements have been made with the laboratory.

4.7.5.2.2 Sample Identification - As discussed above, once samples have been
received by the laboratory and the samples and corresponding documentation are
determined to be acceptable, each sample is assigned a unique laboratory identifica-
tion number. Samples are tracked through the laboratory with this number.

Sample analysis is performed by preparation batches or lots. Analyses which do not
include a preparatory step are batched in the same manner at time of analysis.
Analyses which require a preparatory step must be batched at time of sample
preparation. Laboratory QC samples (e.g., blanks, LCS, MS/MSDs) must be
included in the preparation batch with the environmental samples. A batch is a group
of samples (not to exceed 20) that are similar in matrix and that are extracted or
digested at the same time and with the same lots of reagents. The identification of
each batch shall be unambiguously reported with the analyses so that the reviewer
can clearly identify the QC samples with the associated environmental samples. The
type of QC samples and the frequency of these samples are discussed in section 4.7.1
of this plan.

4.7.5.2.3 Sample Custody Records - All entries on the Laboratory chain-of-custody
form must correspond to the Laboratory Sample Labels. The Laboratory is to
maintain complete laboratory documentation measures to ensure the integrity and
legal validity of all sample analytical results. These documentation measures
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encompass all analytical activities to create a traceable, legal history of each sample’s
subsequent analysis. These records are retained in accordance to the Laboratory
retention policy meeting state and regulatory requirements.

4.8 REVIEW OF LABORATORY DATA

All laboratory data generated are reviewed for accuracy and completeness by the laboratory prior
to reporting. The analyst who generates the analytical data has the prime responsibility for the
correctness and completeness of the data.

The review of laboratory data received from the laboratory shall focus on the following items:

Chain-of-custody forms.

Holding times. (If exceeded, evidence of resampling and analysis or written variances
shall be noted.)

Method calibration limits. (Reviewed to assure conformance to acceptance criteria and
completeness of records) '

Method blanks.
Laboratory verification of quantitation limits.
Preparatory batch control records.

Corrective actions. (Samples with out-of-control QC data shall be identified in the
Technical Report and an assessment of the usability of the data shall be recorded.)

Formulas used for analyte quantitation. (Formulas used and sample calculations shall be
provided.)

Examples of analyte quantitation. (Quantitation reports shall be reviewed to assure
correctness and completeness of calculated results.)

Completeness of data.

Use of current control limits. Exceedances are identified.
Field duplicate results.

Field and laboratory blank results.

Sample matrix effects.
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Table 4-1

Summary of Laboratory Analysis
Space Power Facility, Plum Brook Station

Background Soil Samples RCRA Metals RCRA Metals
arsenic lead SW7060 SW6010
barium mercury SW6010 SW7471
cadmium selenium SW6010 SW7740
chromium silver SW6010 SW6010

Site Soil Samples Volatile Organic Compounds SW8260
Semi-Volatile Organic Compo- SW3510B/3550/8270
unds methods as above
RCRA Metals SW9045
pH

Site Groundwater Samples Volatile Organic Compounds SW8260
Semi-Volatile Organic Compo- SW3510/3550/8270
unds methods as above
RCRA Metals SW9040
pH

Soil Disposal Samples F001-FOO0S5 Scan SW8260/8270/8015

(as required by disposal facility) TCLP Volatiles SW1311/8260
TCLP Semivolatiles SW1311/8270
TCLP Pesticides SW1311/8080
TCLP Herbicides SW1311/8150
TCLP Metals SW1311/6010/7470
Ignitability SW1010
Corrosivity SW9045
Reactivity (Cyanide and Sulfide) SW Sections 7.3.3.2/7.4.3.1
Paint Filter SW9095

Water Disposal Samples Volatile Organic Compounds Sw8260

(as required by disposal facility) Semi-Volatile Organic Com- SW8270
pounds SW6010/7470
RCRA Metals SW1010
Ignitability SW9040
Corrosivity EPA 413.2
Oil & Grease

References:

¢)) SW846 Test Methods for Evaluating Solid Waste, USEPA, November 1986, SW-846 Third
Edition, and Update I, July 1992; Update II, September 1994; Update IIB, January 1995

) Methods for Chemical Analysis of Water and Waste, Revised March 1983, EPA-600/4-79-020
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Table 4-2

Summary of QA/QC Samples for Background and Site Samples
Space Power Facility, Plum Brook Station

Water Volatiles 4 1 1 1 1 8
Semivolatiles 4 1 1 0 1 7
Metals (8 RCRA) 4 1 1 0 1 7
pH 4 1 1 0 7
Volatiles 24 3 3 3 4
Semivolatiles 24 3 3 0 4 34
Metals (8 RCRA) 36 4 4 0 4 48
pH 36 0 4 0 0 40
1. Number of Environmental Samples - Environmental samples include background samples.
2. Equipment Blanks - One equipment blank shall be collected for every ten environmental samples per matrix.
3. Field Replicates/Duplicates - One field replicate or duplicate will be collected for every ten environmental samples per matrix (replicates for soil,
duplicates for water). Analysis to include all parameters requested from the associated ten samples.
4, Trip Blanks - For every cooler containing environmental samples collected for VOC analysis, one trip blank will be added to the cooler  and
analyzed for the presence of VOCs only.
5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) - One MS/MSD sample pair (2 samples) shall be analyzed for every 20 environmental samples
per matrix type. Analysis to include all parameters requires for the associated 20 samples.
6. Total number of environmental and QA/QC samples.

NOTE: Table 4-2 reflects the minimum number of samples that will be collected to support site closure. NASA intends to fully define the vertical and
horizontal extent of contamination at the SPF. Additional environmental and QA/QC samples may be required to define extent.
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Table 4-3

Method Detection Limits (MDL)/Practical Quantitation Limits (PQL)
Volatiles by GC/MS
Space Power Facility, Plum Brook Station

Water Low Soil Water Low Soil
GC/MS Volatiles (by SW8260A): (ug/L) (rg/Kg) (pg/L) (ng/Kg)
Chloromethane 74-87-3 2 10
Bromomethane 74-83-9 2 10
Butylbenzene, Total —- 2 10
Vinyl chloride 75-014 2 10
Chloroethane 75-00-3 1 5
2-Chlorotoluene 95-49-8 1 5
Methylene Chloride 75-09-2 1 5
Acetone 67-64-1 20 100
Carbon Disulfide 75-150 20 100
1,1-Dichloroethene 75-35-4 1 5
1,1-Dichloroethane 75-34-3 2 10
1,2-Dichloroethene (total) 540-59-0 2 10
Dichlorofluoromethane 1 5
Chloroform 67-66-3 1 5
1,2-Dichloroethane 107-06-2 1 5
2-Butanone 78-93-3 20 100
Isopropylbenzene 98-82-8 2 10
Isopropyltoluene 99-87-6 2 10
Propylbenzene 103-65-1 1 5
1,1,1-Trichloroethane 71-55-6 1 5
Carbon Tetrachloride 56-23-5 2 10
Bromodichloromethane 75-274 1 5
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Table 4-3 (Continued)

by the laboratory for soil/sediment calculated on a dry weight basis will be higher.
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Water Low Soil Water Low Soil

GC/MS Volatiles (by SW8260A): (ug/L) (#g/Kg) (ng/L) (ng/Kg)
Dichlorodifluoromethane 75-71-8 1 5
1,2-Dichloropropane 78-87-5 1 5
cis-1,3-Dichioropropene 10061-01-5 1 5
Trichloroethene 79-01-6 2 10
Dibromochloromethane 124-48-1 1 5
1,1,2-Trichloroethane 79-00-5 1 5
Benzene 71-43-2 1 5
trans-1,3-Dichloropropene 10061-02-6 1 5
Bromoform 75-25-2 1 5
4-Methyl-2-pentanone 108-10-1 5 50
2-Hexanone 591-78-6 5 50
Tetrachloroethene 127-184 2 10
1,2,4-Trimethylbenzene 95-63-6 2 10
' 1,3,5-Trimethylbenzene 108-67-8 1 5
Trichlorofluoromethane 75-694 1 5
Toluene 108-88-3 1 5
1,1,1,2-Tetrachloroethane 630-20-6 1 5
1,1,2,2-Tetrachloroethane 79-34-5 1 5
1,2,3-Trichloropropane 96-184 1 5
Chlorobenzene 108-90-7 1 5
Ethyl Benzene 100-414 1 5
Styrene 100-42-5 1 5
Xylenes (Total) 1330-20-7 1 5

mmsm iment are based on wet m quantitation limits calculated




Table 4-3 (Continued)

Footnotes:
1. MDLs must be supplied by the selected laboratory. Data are required to be reported down to the
MDLs for background and site samples only.

2. PQLs for water are approximately 10x the method detection limits in the cited method and are based on
a 25 mL purge. Soil PQLs are 5x the water PQLs based on a 5 g. sample aliquot and 5 mL purge.

Reference: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Method 8260A,
Revision 1, September 1994.
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Table 44

Method Detection Limits (MDL)/Practical Quantitation Limits (PQL)
Semivolatiles by GC/MS
Space Power Facility, Plum Brook Station

cal Quantitation
Water Low Soil Water Low Seil
Semivolatiles (by SW8270B): (ug/L) (ug/Kg) (ng/L) (ng/Kg)
Phenol 108-95-2 10 660
bis(2-Chloroethyl)ether 111444 10 660
2-Chlorophenol 95-57-8 10 660
1,3-Dichlorobenzene 541-713-1 10 660
1,4-Dichlorobenzene 106-46-7 10 660
1,2-Dichlorobenzene 95-50-1 10 660
2-Methylphenol 95-48-7 10 660
2,2’-oxybis (1-Chloropropane)# 108-60-1 10 660
4-Methylphenol 106-44-5 10 660
N-Nitroso-di-n-propylamine 621-64-7 10 660
Hexachloroethane 67-72-1 10 660
Nitrobenzene 98-95-3 10 660
Isophorone 78-59-1 10 660
2-Nitrophenol 88-75-5 10 660
2,4-Dimethylphenol 105-67-9 10 660
bis(2-Chloroethoxy) methane 111-91-1 10 660
2,4-Dichlorophenol 120-83-2 10 660
1 ,2,4-Trich10robénzenc 120-82-1 10 660
Naphthalene 91-20-3 10 660
4-Chloroaniline 106-47-8 20 1300
Hexachlorobutadiene 87-68-3 10 660
4-Chloro-3-methylphenol 59-50-7 20 1300
2-Methylnaphthalene 91-57-6 10 660
Hexachlorocyclopentadiene 77-47-4 10 660

[SSe
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Table 4-4 (Continued)

Practical Quantitation
Limits (PQLs)’
Water Low Soil Water Low Sail
Semivolatiles (by SW8270B): (pg/L) (#g/Kg) (ng/L) (ug/Kg)
2,4,6-Trichlorophenol 88-06-2 10 660
2,4,5-Trichlorophenol 95-95-4 10 660
2-Chloronaphthalene 91-58-7 10 660
2-Nitroaniline 88-744 50 3300
Dimethyiphthalate 131-11-3 10 660
Acenaphthylene 208-96-8 10 660
2,6-Dinitrotoluene 606-20-2 10 660
3-Nitroaniline 99-09-2 50 3300
Acenaphthene 83-32-9 10 660
2,4-Dinitrophenol 51-28-5 50 3300
4-Nitrophenol 100-02-7 50 3300
Dibenzofuran 132-64-9 10 660
2,4-Dinitrotoluene 121-14-2 10 660
Diethylphthalate 84-66-2 10 660
4-Chlorophenyl-phenyl ether 7005-72-3 10 660
Fluorene 86-73-7 10 660
4-Nitroaniline 100-01-6 20 1300
4,6-Dinitro-2-methylphenol 534-52-1 50 3300
N-nitrosodiphenylamine 86-30-6 10 660 !
4-Bromophenyl-phenylether 101-55-3 10 660
Hexachlorobenzene 118-74-1 10 660
Pentachlorophenol 87-86-5 50 3300
Phenanthrene 85-01-8 10 660
Anthracene 120-12-7 10 660
Carbazole 86-74-8 10 660 |
Di-n-butylphthalate 84-74-2 10 660 ll
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Table 4-4 (Continued)

t c_s:ﬂ*:Quantitation :

Water Low Soil Water Low Seil
Semivolatiles (by SW8270B): (ug/L) (ug/Kg) (ng/L) (ug/Kg)
Fluoranthene 206-44-0 10 660
Pyrene 129-00-0 10 660
Butylbenzylphthalate 85-68-7 10 660
3,3’-Dichlorobenzidine 91-94-1 20 1300
Benzo(a)anthracene 56-55-3 10 660
Chrysene 218-01-9 10 660
bis(2-Ethylhexyl)phthalate 117-81-7 : 10 660
Di-n-octylphthalate 117-84-0 10 660
Benzo(b)fluoranthene 205-99-2 10 660
Benzo(k)fluoranthene 207-08-9 10 660
Benzo(a)pyrene 50-32-8 10 660
Indeno(1,2,3-cd)pyrene 193-39-5 10 660
Dibenz(a,h)anthracene 53-70-3 10 660
Benzo(g,h,i)perylene 191-24-2 10 660

NOTE: Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits

calculated by the laboratory for soil/sediment calculated on a dry weight basis will be higher.

#Previously known by the name bis(2-Chloroisopropyl)ether.
Footnotes:

1. MDLs must be supplied by the selected laboratory. Data are required to be reported down to the MDLs for
background and site samples only.

2. PQLs are from the cited method.

Reference: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846 Method 8270B,
Revision 2, September 1994
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Method Detection Limits (MDL)/Practical Quantitation Limits (PQL)
Total Metals by ICP/AA
Space Power Facility, Plum Brook Station

Table 4-5

6010A/7000A) (ug/L) (mg/Kg) (ug/L) (mg/Kg)

Arsenic SW 7060A 10 2.0

Barium SW 6010A 200 40

Cadmium SW 6010A 5 1.0

Chromium SW 6010A 10 2.0

Lead SW 6010A/ 3 0.6

7421
Mercury SW 7470A/ 0.2 0.1
7471A

Selenium SW 7740 5 1.0

Silver SW 6010A 10 2.0 |
. — ——

NOTE: Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment calculated on a dry weight basis will be higher.

Footnote:

1. MDLs must be supplied by the selected laboratory. Data are required to be reported down to the
MDL for background and site samples only.

Reference: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Methods

6010A and 7000A, Revision 1, July 1992 and Revision 2, September 1994.
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Table 4-6

Practical Quantitation Limits (PQL)
Miscellaneous Analytical Parameters
Space Power Facility, Plum Brook Station

Reactive Cyanide SW846 Section 200 200
7.3.3.2

Reactive Sulfide SW846 Section 200 200
7.4.3.1

Oil & Grease EPA 413.2 1.0 10

NOTE: Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment calculated on a dry weight basis will be higher.

1. Data are required to be reported down to the MDL for background and site samples only. Disposal

samples are reported down to the specified PQL. The PQLs listed above are maximum values to meet
regulatory requirements. Lower PQLs are acceptable.

References:
1) SW846 Test Methods for Evaluating Solid Waste, USEPA, November 1986, SW-846 Third
Edition, and Update I, July 1992; Update II, September 1994; Update IIB, January 1995

@ Methods for Chemical Analysis of Water and Waste, Revised March 1983, EPA-600/4-79-020
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Table 4-7

F001-FO05 Spent Solvents
Treatment Standards
Space Power Facility, Plum Brook Station

F001-F00S5 Spent Solvents

Acetone 67-64-1 160
Benzene 7143-2 10
n-Buty! alcohol 71-36-3 2.6
Carbon tetrachloride 56-23-5 6.0
Chlorobenzene 108-90-7 6.0
o-cresol 95-48-7 5.6
m-cresol 108-394 5.6
p-cresol 106-44-5 5.6
Cresols (total) - 11.2
p-Dichlorobenzene 95-50-1 6.0
Ethyl acetate 141-7-6 33

Ethy] benzene 100414 10

Ethyl ether 60-29-7 160
Isobutyl alcohol 78-83-1 170
Methylene chloride 75-9-2 30

Methyl ethyl ketone 78-93-3 36

Methyl isobutyl ketone 108-10-1 33

Nitrobenzene 98-95-3 14

Pyridine 110-86-1 16

Tetrachloroethylene 127-184 6.0
Toluene 108-88-3 10

1,1,1-Trichloroethane 71-55-6 6.0
1,1,2-Trichloroethane 79-00-5 6.0
Trichloroethylene 79-01-6 6.0
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Table 4-7 (Continued)

1,1,2-Trichloro-1,2,2-trifluoromethane 76-13-1 30
Trichloromono-fluoromethane 75-694 30
Xylenes (total) - 30
Carbon disulfide 75-15-0 96
Cyclohexanone 108-94-1 15
Methanol 67-56-1 15
1. Environmental Reporter, ER-Federal Regulations, 161:3678 - 161:3679, [Sec. 268.40(f)], The Bureau

of National Affairs, Inc., 3/3/95
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Table 4-8

Maximum Concentration of Contaminants for the Toxicity Characteristic (TCLP)
Space Power Facility, Plum Brook Station

Arsenic 7440-38-2

DOO0S Barium 7440-39-3

D018 Benzene 71-43-2 0.5
D006 Cadmium 7440-43-9 1.0
D019 Carbon tetrachloride 56-23-5 0.5
D020 Chlordane 57-74-9 0.03
D021 Chlorobenzene 108-90-7 100.0
D022 Chloroform 67-66-3 6.0
D007 Chromium 7440-47-3 5.0
D023 o0-Cresol 95-48-7 200.0¢
D024 m-Cresol 108-394 200.0*
D025 Dp-Cresol 106-44-5 200.0*
D026 Cresol, total - 200.0*
D016 2,4-D 94-75-7 10.0
D027 1,4-Dichlorobenzene 106-46-7 7.5
D028 1,2-Dichloroethane 107-06-2 0.5
D029 1,1-Dichloroethylene 75-354 0.7
D030 2,4-Dinitrotoluene 121-14-2 0.13%
D012 Endrin 72-20-8 0.02
D031 Heptachlor (and its epoxide) 76-44-8 0.008
D032 Hexachlorobenzene 118-74-1 0.13?
D033 Hexachlorobutadiene 87-68-3 0.5
D034 Hexachloroethane 67-72-1 3.0
D008 Lead 7439-92-1 5.0
D013 Lindane 58-89-9 0.4
D009 Mercury 7439-97-6 0.2
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Table 4-8 (Continued)

Lev
D014 Methoxychlor 72-43-5 10.0
D035 Methyl ethyl ketone 78-93-3 200.0
D036 Nitrobenzene 98-95-3 2.0
D037 Pentachlorophenol 87-86-5 100.0
D038 Pyridine 110-86-1 5.0°
D010 Selenium 7782-49-2 1.0
D011 Silver 7440-22-4 5.0
D039 Tetrachloroethylene 127-184 0.7
DO15 Toxaphene . 8001-35-2 0.5
D040 Trichloroethylene 79-01-6 0.5
D041 2,4,5-Trichlorophenol 95-954 400.0
D042 2,4,6-Trichlorophenol 88-06-2 2.0
D017 2,4,5-TP (Silvex) 93-72-1 1.0
D043 Vinyl chloride 75-01-4 0.2
B

Footnotes:

1. Hazardous Waste Number
2. Chemical Abstracts Service number
3. Quantitation limit may be greater than the calculated regulatory number. The quantitation limit

therefore becomes the regulatory level.
4. If 0-, m-, and p-Cresol concentrations cannot be differentiated, the toal cresol (D026) concentration
is used. The regulatory level of total cresol is 200 mg/L

Reference: 40 CFR Ch. I, Part 261.24, Table 1
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VA

Sample Bottle Requirements
Preservation and Holding Times
Space Power Facility, Plum Brook Station

Table 4-9

Hydrogen ion (pH, SW846 9040/

tion

tion

Glass or Glass or poly- 1 1 None re- None required Analyze Analyze
polyethylene ethylene \ 100 quired immediately immediately
\50g mL

H Volatile Organics by Gas Chromatography/Mass Spectrometry (GC/MS, SW846 8240, 8260)
Glass with 40 mL glass 2 2 Cool - 4°C Cool - 4°C 14 days 14 days
teflon-lined lid with teflon- HCl to pH <2
(120 wide- lined septa
mouth)/50 g

n Semi-Volatile Organics by Gas Chromotography/Mass Spectrometry (GC/MS, SW846 8270)
Glass with Amber glass 1 2 Cool - 4°C Cool - 4°C Extract within 14 | Extract within 7
teflon-lined lid with teflon- days, analyze days, analyze
\100 g lined Lid within 40 days within 40 days

\1000 mL following extrac- | following extrac-
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Table 4-9 (Continued)

Metals (except Mercury, SW846 6010/7000)
Glass or Glass or poly- 1 1 Cool - 4°C Cool - 4°C
polyethylene ethylene HNO, to pH
\50¢g \ 1000 mL <2 (dissolved

metals filtered

prior to pres-

ervation)
Metails (Mercury, SW846 7470/7471)
Glass or Glass or poly- 1 1 Cool - 4°C Cool - 4°C 28 days 28 days
polyethylene ethylene HNO, to pH
\50g \ 1000 mL <2 (dissolved

metals filtered

prior to pres-

ervation)
TCLP Volatiles (SW846 1311/8260)
Glass with 40 mL glass 2 4 Cool - 4°C Cool - 4°C 14 days to TCLP | 14 days
teflon-lined lid with teflon- extraction; 14
\50¢g lined septa days from extrac-

tion to analysis
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Table 4-9 (Continued)

TCLP Semivolatiles, Pesticides, and Herbicides (SW846 1311/8270/8080/8150)

Glass with Amber glass 1 2 Cool - 4°C Cool - 4°C 14 days to TCLP | 14 days to TCLP

teflon-lined lid with teflon- extraction; 7 days | extraction; 7 days

\200 g lined lid from TCLP from TCLP ex-

\1000 mL extraction to traction to prep.

prep. extraction; extraction; 40 ,
40 days from days from prep. to |
prep. to analysis analysis

TCLP Metals, except Mercury (SW846 1311/6010/7000)

Glass or Glass or 1 1 Cool - 4°C Cool - 4°C 180 days to 180 days to TCLP §

polyethylene polyethylene TCLP extraction; | extraction; 180

\200g \ 1000 mL 180 days from days from extrac-
extraction to tion to analysis
analysis

i

TCLP Mercury (SW 846 1311/7470)

Glass or Glass or 1 1 Cool - 4°C Cool - 4°C 28 days to TCLP | 28 days to TCLP

polyethylene polyethylene extraction; 28 extraction; 28

\ 200 g \ 1000 mL days from extrac- | days from extrac-
tion to analysis tion to analysis

Reactive Cyanide (SW846 Section 7.3.3.2)

Glass or Glass or poly- 1 1 Cool - 4°C Cool - 4°C, 14 days 14 days

polyethylene ethylene NaOH to pH

\50 g \500 mL >12
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Table 4-9 (Continued)

II Reactive Sulfide (SW846 Section 7.4.3.1)

Glass or Glass or 1 1 Cool - 4°C Cool - 4°C, 7 days 7 days
polyethylene polyethylene NaOH to pH
\50 g \500 mL >12, plus 2
mL zinc acetate
Paint Filter (SW846 9095) “
Glass or Glass or 1 1 None re- None required N/A N/A “
polyethylene polyethylene quired
\100 g \100 mL

Oil and Grease (EPA 413.2)

Glass only Glass only 1 1 Cool - 4°C Cool - 4°C, 28 days 28 days
\50 g \1 liter HCl to pH<2

* Holding time begins from time of sample collection
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5.0 DATA ASSESSMENT

This section of the work plan describes how the data collected will be used to determine the nature
and extent of contamination, the quantification of risks associated with these contaminants, and, if
necessary, the development of remediation standards. Since preliminary risk analysis based on
previous sampling suggests that the site meets OEPA recommended risk levels, this plan does not
include a description of remedial actions. If remedial action is needed, an amended plan will be
developed and resubmitted after completion of the risk assessment.

5.1 NATURE AND EXTENT OF CONTAMINATION

The environmental data collected in the proposed sampling effort will be used to determine the nature
and extent of contamination. Positive results will be presented in tabular format in the closure report
along with descriptions of contaminant levels found either in soil or groundwater. Interpretation of
this information will be based on two criteria:

. Any organic compound positively detected will be considered evidence of contamination and
will be assessed as to its relevance to the RCRA waste management unit.

° Any inorganic chemical present above background will be considered evidence of
contamination.

Background action levels will be calculated from the results of the background sample analyses
according to the OEPA guidance (OEPA, 1993). The action level for each constituent will be the
mean of the background population plus two standard deviations. The data from both the
background and site samples will be tested for normality using probability plots and either the
Shapiro-Wilk test or the Kolmogorov-Smirnov test with Lilliefors critical values. If the data are not
normally distributed, it will be transformed to make it approximately normal (i.e., a lognormal
distribution will be assumed).

The information in this characterization process will then form the basis for the quantification of
risks.

5.2 RISK ASSESSMENT METHODOLOGY

The framework that will be used to characterize risks based on the results of the proposed sampling
is described in the following sections. The results of the risk assessment will be 1) compared to
OEPA Agency recommended risk limits to determine if cleanup is needed and 2) used to establish
health-based remediation standards for cleanup if those risk levels are exceeded.

Risk assessment in general is a four-step process involving data evaluation, the assessment of
exposure potential, the determination of toxicity and the calculation of risk estimates. The following
subsections discuss the methodologies that will be followed in each step.

The methodologies presented in this work plan conform to the requirements contained in the OEPA’s
Closure Plan Review Guidance for RCRA Facilities (OEPA, 1993). The information in this
guidance has been supplemented, where necessary, with details provided in similar U.S.
Environmental Protection Agency Guidance documents.
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5.2.1 Selection of Chemicals of Concern

The first step in the risk assessment process is the determination of the useability of the sampling
data for risk characterization and the selection of the chemicals for risk quantification.

Only the reviewed data results from the sampling effort described in this plan will be used in risk
quantification. Any result rejected by the data validation process, will be eliminated from the data
set used in the risk assessment. Any otherwise qualified data will be utilized.

All chemicals detected in this sampling effort will be included in risk quantification with the
following exceptions.

Exclusions Not Related to the Site: The risk assessment will include all organic chemicals which
NASA has determined could reasonably have been managed in the waste tank plus those chemicals
which Ohio EPA personnel indicated, during a meeting June 28, 1995, that they believe potentially
could have been managed in the waste tank. As agreed upon between OEPA and NASA, benzene
and ethylbenzene will not be considered chemicals of concern. Therefore, the risk assessment will
include all chemicals listed in the tables in Section 5.0 if they are detected in the planned site
sampling. Any other organic compounds detected in site samples that could have been managed in
the waste tank will also be included in the risk assessment.

Blank Contamination: If sampling results are qualified to indicate possible field or laboratory blank
contamination, that chemical will be evaluated for possible exclusion from risk quantification. The
procedure for exclusion will be based on the comparison of concentrations in the sample with
concentrations in the associated blank. For common laboratory contaminants (e.g. acetone,
methylene chloride, 2-butanone, phthalate esters), the sample results will be considered positive only
if the concentrations in the sample exceed ten times the maximum amount detected in the blank. For
all other chemicals, the sample results will be considered positive only if the concentrations in the
sample exceed five times the concentrations reported in the blank (USEPA, 1989).

Comparison to Background: The sampling results obtained from the background samples will be
compared to results from site samples. A criterion for elimination will be established as the mean
plus two standard deviations of the background population (OEPA, 1993), as described previously.
If no site sample exceeds the background criterion, that chemical will be eliminated from the risk
assessment. Chemicals detected above the criterion will be included in risk calculations.

§.2.2 Assessment of Exposure

The OEPA requires the assumption of an unrestricted future land use in establishing a risk-based
cleanup. Therefore the appropriate exposure scenario to be utilized is residential, including both
adult and child (ages 1 through 6) populations. These two populations are assumed to live on site
and to be exposed to site contaminants via a number of exposure pathways. These include:

. Ingestion of and dermal contact with soil

. Inhalation of volatiles or particulates released from soil

. Ingestion of groundwater, dermal contact while bathing and inhalation of volatiles released

from groundwater during showering
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Standard exposure factors recommended by OEPA (1993) will be used for each of the pathways
quantified.

At this site there does not appear to be a potential for particulate releases for two reasons. The very
small area contains nonerodible elements (vegetation, gravel, stones, etc.) thus reducing and even
preventing the ability of particulates to become windborne. Furthermore, the majority of
contaminants are volatile organic compounds. These chemical compounds are more likely to
volatilize into the ambient air rather than be associated with windborne particulate material. These
conditions would not change under any future residential land use of the site. Therefore, only the
release of volatiles from the soil will be quantified.

Exposure is generally quantified by calculating an average daily intake for each chemical evaluated.
The general equation for this is:

- Cx IR x EF x ED

DI
BW x AT
Where:
DI = Average daily intake, mg/kg/day
C = Chemical concentration in the medium of concern, mg/kg soil, mg/L water,
mg/m® air.
IR = Intake rate, units depending on medium
EF = Exposure frequency, days or events
ED = Exposure duration, years
BW = Body weight, kg
AT = Averaging time, days. Equal to the exposure duration for noncarcinogens

and 70 years for carcinogens

Exposure potential is quantified in two steps: the calculation of exposure point concentrations
(EPCs) in each medium of concern and the assumption of values for the remaining terms of the
equation, the exposure factors, for each population of concern.

5.2.2.1 Calculation of Exposure Point Concentrations - An EPC is the arithmetic mean
concentration of a chemical in a medium, averaged over the area over which exposure is
expected to occur. Because of the uncertainty in estimating the true mean from a limited
number of samples, the upper 95th percent confidence limit (95UCL) will be used as the
EPC. The 95UCL will be caiculated according to Gilbert (1987), assuming that the
environmental concentration data set is lognormally distributed. In the event that the 95UCL
exceeds the maximum detected value, the maximum detected value will be utilized as the
EPC.

There are two adjustments to the data that will be necessary ‘in calculating the EPC. Field
duplicates will be averaged before including them in the EPC calculation; sample results that
are reported by the laboratory as nondetects will be included in the calculation at one-half the
sample quantitation limit.

Since it is assumed that the site’s future use would be a residence, all soil sampling locations
across the site will be used in calculating an EPC. It is possible that the future use could
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include excavation for a residence thus bringing deeper, more contaminated soils to the
surface. Therefore, soil samples taken at depth will also be included in the exposure point
concentration calculation.

In order to calculate an air concentration of volatiles released from the soil a volatile
emission model and a dispersion model will be used. The concentration of volatile organic
chemicals (VOCs) in air that result from releases from soil is a complex function of soil,
chemical and meteorological parameters. Estimation of the concentration values can be
approached in two steps: first, the emission rate of each volatile from soil is calculated, and
then the resultant concentration in air is calculated.

Hwang (1986) developed a mathematical model for estimating the average emission rate of
a chemical from soil that considers the physical-chemical properties of the chemical and the
characteristics of the soil. The model assumes that the concentrations decrease over time,
therefore the emission rate also decreases as a function of time. The basic equation is:

2xExDexH
0.5
(rxaxt)” K

Q-Csx

Where:

Q = The average emission rate (g/cm’ sec.) of a chemical emitted from soil over
the exposure time period.

Cs = The concentration of the chemical in soil (g/g).

E = The soil porosity. A default value of 0.35 is assumed, indicative of soils
found at this site (USEPA, 1991).

De = The effective diffusivity (cm?/sec.) of each chemical, calculated from the
chemical-specific molecular diffusivity constant (D) and the soil porosity by
the following equation:

De = D*E'®
H = The nondimensional Henry’s law constant (atm-m?/mol) calculated from the

chemical-specific Henry’s law as follows:
H’ = H/RT

where: R = Gas Constant (8.2E-05 atm-m*/mol-K)
T = Temperature (K), 20°C

a = The term that describes several soil- and chemical-specific parameters, as
follows:
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De x E
E+PS(1-E)(K/II’)

a=-

The values of De, E and H” have been discussed. The term P, is the average moist
bulk density of the soil, assumed to be 2.65 g/cm® (USEPA, 1991). The value of K,
is described below.

K, =

where:

The soil-water partition coefficient (cm*/g). It is a soil- and chemical-
specific term calculated as follows:

Ki = Koc x fie

K, Organic carbon binding constant (cm®/g)
f,. = Soil organic carbon fraction. A default of 2% is assumed
(USEPA, 1991).

The time (seconds) over which the emission rate is averaged. Since the
exposure assessment includes exposure durations of 6 and 30 years, emission
rates will be calculated for these two time periods.

The concentrations of volatile chemicals in air that result from soil emissions will be
estimated using a box model approach (Hanna et al., 1982). The basic equation is:

Where:

ol Yoo
o

._QxX
H2) x U

concentration in air (mg/m°)

emission rate from the Hwang model (in units of mg/m?-sec.)
crosswind width of the box (m)

the mixing height of the box (m)

the average windspeed across the box (m/sec)

The distance from the upwind to downwind edge of the box (assumed to be square) is the
approximate size of the site.

The mixing height is a function of distance from the source and turbulence of the air which,
in turn, is a function of the roughness of the terrain. The value of H at the upwind edge of

the site is zero.
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X - 625Z,(H/Zy) x In(H/Z,) - 1.58(H|Z)) + 1.58]

A roughness height (Z) of 0.1m based on the terrain at the site is assumed.

The average windspeed for Plum Brook, obtained from the on-site meteorological station,
will be used.

Chemical-specific values required in this modeling include: Henry’s Law Constant (H), the
soil-water partition coefficient (K,.), and the molecular diffusivity constant (D). These values
will be obtained from the open literature for each chemical. Only chemicals detected in the
soils that have a Henry’s Law Constant greater than or equal to 1E-05 atm-m’/mol and a
molecular weight less than 200 g/mol will be modeled (USEPA, 1991). Table 5-1
summarizes these values for potential chemicals of concern identified for this site.

For groundwater, the EPC will be calculated utilizing the most heavily contaminated portion
of any plume detected. The indoor air concentration of chemicals volatilizing from
groundwater during showering is a complex function of water temperature, shower flow rate,
bathroom size and the physical/chemical properties of each contaminant. Since site-specific
data are not available to support a detailed calculation of indoor air during showering, an
air/water concentration ratio of 0.5 will be assumed (USEPA, 1991).

5.2.2.2 Estimation of Exposure Factors - The remaining terms of the exposure equation
(collectively referred to as the Human Intake Factor or HIF) describe the human activity
patterns and the physiological variables necessary for quantifying the magnitude of exposure.
Since there is no site-specific information available to describe these terms, the exposure
factors that will be used in the risk assessment are those recommended values in OEPA
(1993), Appendix E, Tables 1 through 4. These values are summarized in Table 5-2.

Two additional, chemical-specific parameters are required to evaluate dermal pathways.
These are the absorption factor (ABS), which accounts for the desorption of a chemical from
soil and its absorption across the skin and the dermal permeability constant (PC) which
accounts for the movement of the chemical from water across the skin. The USEPA’s
Dermal Guidance will be used as the source for the PC values (USEPA 1992). Published
literature values will be used to estimate the ABS term. In the absence of published ABS
terms, the following default assumptions will be utilized: 25% for volatile organic
compounds, 10% for semivolatile organic compounds, and 1% for inorganic compounds
(OEPA, 1993). These values for potential chemicals of concern at this site are summarized
in Table 5-3.

5.2.3 Toxicity Assessment

The toxic effects of a chemical depend not only upon its inherent toxicity and the level of exposure,
but also on the route (oral, inhalation, dermal) and the duration of exposure (subchronic, chronic,
lifetime). Numeric values that are used to quantify the toxicity and carcinogenicity of a chemical
have been derived by the USEPA. For noncancer health effects these values are termed Reference
Doses (RfDs) and for cancer the value is termed a Slope Factor (SF). The RfD is route- and
duration-specific and estimates the average daily intake that could occur without appreciable risk of
any adverse effect. The SF is route-specific and is derived by extrapolating from observed data at
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high dose levels of chemicals in their pure form. In addition, USEPA assigns a cancer weight-of-
evidence category to each chemical ("A" through "E") that reflects the overall confidence that a
chemical is likely to cause cancer in humans.

The RfD and SF values are available from USEPA in its Integrated Risk Information System (IRIS)
data base and on Health Effects Assessment Summary Tables (HEAST) (USEPA, 1995 & 1994).
These two sources will be utilized in determining the appropriate toxicity values for use in this risk
assessment. Table 5-4 provides the currently available toxicity values and weight-of-evidence
classification for those chemicals preliminarily identified as chemicals of concern at this site.

For some chemicals, there are no toxicity values available on IRIS or HEAST. This can occur for
several reasons-- either there is insufficient toxicological information on a particular chemical, or the
available information is being reviewed for possible changes. Any values obtained from sources
other than IRIS or HEAST are footnoted on the table. In general, further investigation beyond
USEPA sources (including the USEPA Technical Support Office) will not be done to obtain a
toxicity value.

The USEPA has not established dermal toxicity values. These can be obtained by extrapolating from
the oral values. This will be done by multiplying the oral RfD values by the chemical’s oral
absorption fraction and dividing the oral slope factor by the oral absorption fraction (USEPA, 1989).
If an oral absorption factor (AF,) is not available for a particular organic compound, then the value
assumed will be 1.0 (i.e., 100% oral absorption). Table 5-3 includes these values for potential
chemicals of concern identified for this site.

. Table 5-4 indicates that a number of chemicals that are expected to be included in this risk
assessment are classified as "C" carcinogens (i.e., possible human carcinogen). Only chemicals
classified as "A" (known human carcinogen) and "B" (probable human carcinogen) will be included
in the carcinogenic risk quantification (OEPA, 1993). However, chemicals that are classified as "C"
carcinogens but have no RfD values will be included in the risk characterization.

5.2.4 Risk Characterization

Risk characterization integrates the results of the exposure and toxicity assessments into a quantitative
description of potential cancer risks and noncancer effects. The risk of cancer from exposure to a
chemical is described in terms of the probability that an individual exposed for his or her entire
lifetime will develop cancer by age 70. This value is calculated from the daily intake averaged over
a lifetime (DI,) and the SF for each chemical (classified as an A or B carcinogen), as follows:

Cancer Risk = DI(lifetime) x SF

Cancer risks are summed for each chemical and each pathway relevant to a particular population.
The OEPA recommends a risk limit of 1E-06 (OEPA, 1993). Results from the site risk estimation
will be compared to this value to conclude whether risks are within the recommended limit thus
indicating remedial action is not warranted.

For noncarcinogens, toxicity is evaluated based on the threshold principle -- that a range of exposures
from zero to some finite level can be tolerated without an adverse effect expressed. The RfD
identifies the upper bound of this range. Thus, the potential for noncancer effects from exposure
to a chemical is evaluated by comparing the estimated intake of the chemical over a specified time

J:\adm\nasa\reports\pbs\workplan 5-7



exposure for adults will be compared to chronic RfD values. The comparisons result in a noncancer
hazard quotient (HQ), as follows:

HQ = DI/RfD

Since exposure occurs simultaneously to more than one chemical, HQ values are summed to develop
a Hazard Index (HI). Additionally, exposure occurs by more than one pathway therefore, HI values
are further summed for each pathway that contributes to the exposure of an individual in a given
population. The OEPA recommends that the population HI not exceed the value of 1.0 (OEPA,
1993). Summing HQ values across all chemicals and HI values across all pathways assumes that
all noncancer effects are additive. Since this is not usually true, when a population total HI exceeds
one it may be appropriate to re-examine the noncancer effects and segregate them by effect (USEPA,
1989). The results of hazard estimates for this site will be compared to the OEPA-recommended
value, segregated where appropriate, to determine the need for remedial action.

There are a number of factors that will introduce uncertainty into any exposure and risk estimate.
The key ones that affect this site will be identified as part of the risk characterization process.

5.2.5 Risk-Based Remediation Standards

The results of the risk characterization, when compared to OEPA recommended risk guidelines will
indicate whether remediation standards are required. If either the risk level exceeds 1E-06 for a
given population, or a population HI exceeds one, then remediation standards will be selected based
on either method detection limits or the risk asssessment. If risk-based remediation standards are
selected, the exposure and risk equations will be re-arranged to solve for the chemical concentrations
that would result in meeting OEPA’s recommended limits.

In general, the equation for carcinogens is as follows:

- TR
HIF x SF
where:

RS = Risk-Based Remediation Standard
TR =  Target Risk Level, 1E-06
HIF =  Human Intake Factor-lifetime. This is the term in each pathway

' intake equation which accounts for all the terms gxcept the concentra-

tion term.

SF =  Slope factor, the route-specific toxicity value.

This equation will be expanded to account for all relevant pathways for the particular population
under evaluation.

The general equation for noncarcinogens is as follows:

RS = (EE)'I

RD
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where:

RS = Risk-Based Remediation Standard

HIF =  Human Intake Factor (chronic or subchronic), as defined in the
previous equation.

RfD =  Reference Dose (chronic or subchronic), the route-specific toxicity

value which estimates acceptable exposures to noncarcinogenic
chemicals.

This equation will be expanded to account for all relevant pathways for the particular population
under evaluation.

If there is a concern for the contribution of soil contamination to the groundwater, the proposed soil
remediation standards will be used to predict leachate levels based on solubility and partitioning
constants. These will be compared to a risk-based remediation standard calculated for groundwater
to ensure that proposed chemical concentrations in the soil would be protective of groundwater. If
the calculation indicates that they are not, then the soil remediation standard will be modified
accordingly.
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TABLE 5-1
Summary of Constants for Potential Chemicals of Concern (a)
Space Power Facility, Plum Brook Station

Acetone 67—64-1 2.06E-05 20E+ 1.22E-01
2—Butanone 78—93-3 2.74E-05 4.50E+00 1.06E-01
n—Butylbenzene 104—-51-8 1.25E—-02 —— ——
sec—Butylbenzene 135—-98—-8 1.14E-02 - -
tert— Butylbenzene 98—-06—-6 1.17E-02 - —-—
Carbon tetrachloride 56—-23—-5 2.41E-02 4.39E+02 9.45E—-02
2—Chlorotoluene 95-49-8 - - —
Dibromochloromethane 124-48-1 7.83E-04 - -
1,2—Dichlorobenzene 95-50-1 2.95E-03 1.70E-03 7.79E-02
1,3—Dichlorobenzene 541-73-1 3.24E-03 - 7.79E-02
1,4—Dichlorobenzene 106—-46—-7 4.30E-03 1.70E-03 7.79E-02
1,1—Dichloroethane 75—-34—-3 4.31E-03 3.00E+01 1.08E-01
1,2—Dichloroethane 107-06—-2 9.79E-04 1.40E+01 1.08E-01
1,1—Dichloroethene 75-35—-4 3.40E-02 6.50E+01 9.38E-02
cis—1,2—-Dichloroethene 156—-59-2 7.58E-03 4.90E+01 9.38E-02
trans—1,2—Dichloroethene| 156—-60—5 6.56E—03 5.90E+01 9.38E-02
2—Hexanone 591-78—-6 1.75E-03 - -—
Isopropylbenzene 98—-82-8 1.46E-02 - o
p—lsopropyitoluene 99-87-6 -_— —-— -=
Methanol 67—56—1 - 2.19E+00 1.87E-01
Methylene chloride 75-09-2 2.03E-03 8.80E+00 1.16E-01
4—Methyl—-2—pentanone 108—10-1 1.49E-05 - -——
Naphthalene 91-20-3 4.83E-04 9.40E+01 1.20E-01
Propylbenzene 103—-65—-1 1.02E-02 _— ——
Tetrachloroethene 127—-18-4 2.59E-02 3.64E+02 8.78E—02
Toluene 108—-88-3 6.37E—03 3.00E+02 9.28E-02
1,2,4—Trichlorobenzene 120-82-1 1.40E—-03 9.20E+03 7.40E-01
1,1,1—Trichloroethane 71-55—-6 1.44E-02 1.52E+02 9.45E-02
1,1,2—Trichloroethane 79-00-5 1.17E-03 5.60E+01 9.45E-02
Trichloroethene 79-01-6 9.10E-03 1.26E+02 9.63E-02
Trichlorofluoromethane 75—-69—-4 9.70E-02 1.59E+02 9.31E-02
Trimethylbenzenes 26551-13-7 - - -
Xylenes, mixture 1330-20-7 7.04E-03 2.40E+02 8.50E-02
(a) Sources: provided by OEPA or from other literature sources
(b) Source: Superfund Exposure Assessment Manual
() == Not available
N:\1316JAD\CHEMSPF.WK3
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TABLE 5-2

SUMMARY OF ASSUMED EXPOSURE FACTORS

J:\adm\nass\reports\pbe\workplan
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Exposure Parameter Assumed Value, Adult | Assumed Value, Child

Body Weight, kg 70 15

Exposure Frequency, days/yr 350 350

Exposure Duration, yr 30 6

Exposure Time-indoor/outdoor 24 24

Exposure Time-showering hr/day 0.2 0.2

Averaging Time (cancer), days 25,550 25,550

Averaging Time (noncancer), days 10,950 2,190

Soil Intake, mg/day 100 200

Fraction from contaminated area 1 1

Inhalation Rate, m*/hr 0.83 0.83

Inhalation Rate-Showering, m*/hr 0.6 0.6

Drinking Water Intake, L/day 2 2

Skin Surface Area, soil, cm? 5,000 2,000

Skin Surface Area, showering, cm? 20,000 7,000 |

Soil to Skin Adherence Factor, mg/cm? 1.0 1.0
e —




TABLE 5-3
Summary of Dermal Values for Potential Chemicals of Concern
Space Power Facility, Plum Brook Station

57—64—1

—— 5.60E— 04|

Acetone .

2—Butanone 78—93-3 0.25 1.00E+00 4,50E-03
n—Butylbenzene 104-51-8 0.25 1.00E+00 —-—
sec—Butylbenzene 135—-98—-8 0.25 1.00E+00 -—
tert— Butylbenzene 98—-06—-6 0.25 1.00E+00 —-—
Carbon tetrachloride 56—-23-5 0.25 5.00E-01 2.24E-02
2—Chlorotoluene 95—-49-8 0.25 1.00E+00 -—
Dibromochioromethane 124—-48-1 0.25 1.00E+00 -—
1,2—Dichlorobenzene 95—-50-1 0.25 1.00E+00 6.10E-02
1,3-Dichlorobenzene 541-73-1 0.25 1.00E+00 8.70E-02
1,4-Dichlorobenzene 106—-46—-7 0.25 1.00E+00 6.20E-02
1,1-Dichloroethane 75-34-3 0.25 1.00E+00 8.86E—03
1,2—-Dichloroethane 107-06—2 0.25 1.00E+00 5.34E-03
cis—1,2—Dichloroethene 156-59-2 0.25 9.00E-01 1.02E-02
trans—1,2—Dichloroethene| 156—60-5 0.25 9.00E-01 1.49E-02
2—Hexanone 591-78-6 0.25 1.00E+00 4.45E-03
Isopropylbenzene 98—-82-8 0.25 1.00E+00 -
p—Isopropyltoluene 99—-87—-6 0.25 1.00E+00 -=
Methanol 67—-56—1 0.25 1.00E+00 1.60E-03|
Methylene chloride 75-09-2 0.25 8.00E-01 4.46E-03
4—Methyl—2-pentanone 108-10—-1 0.25 1.00E+00 -
Naphthalene 91-20-3 0.1 1.00E+00 6.94E-02
Propylbenzene 103—-65—-1 0.25 1.00E4-00 -
Tetrachloroethene 127-18-4 0.25 1.00E+00 4.00E-01
Toluene 108—-88—-3 0.25 1.00E+00 1.00E+00
1,2,4—Trichlorobenzene 120—-82-1 0.1 1.00E+00 9.98E-02
1,1,1-=Trichloroethane 71-55-6 0.25 1.00E+00 1.71E-02
1,1,2—Trichloroethane 79-00-5 0.25 1.00E+00 8.35E-03
Trichloroethene 79-01-6 0.25 5.00E-01 2.00E-01
Trichlorofluoromethane 75—-69-4 0.25 5.00E-01 1.73E-02
Trimethylbenzenes 25551—-13-7 0.1 1.00E+00 -
Xylenes, mixture 1330-20-7 0.25 1.00E+00 7.04E-02

(a) Sources: OEPA provided. Value of 1.0 assumed in absence of data.

(b) Source: USEPA Dermal Guidance.

N:\1316JAD\DERMSPF.WK3
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Summary of Toxicity Values for Potential Chemicals of Concern
Space Power Facility, Plum Brook Station

Table 54

n:\1316jad\toxspf

Acetone 67—64-1 1.00E-01

|2—Butanone 78-93—-3 6.00E~01 2.00E+00 2.90E-01 2.90E--01 D - -
n—Butylbenzene 104-51-8 - - —— - -— —-— -
soc—Butylbenzene 135—-98-8 - - — - —_— - -
tert—Butylbenzene 98—-06-6 - - —— - - - -
Carbon tetrachloride 56-23-5 7.00E-04| 7.00E-03(c) - - B2 1.30E-01 5.30E-02
2~—Chlorotoluene 95-49-8 2.00E-02 2.00E-01 - - - - -
Dibromochioromethane 124—-48-1 2.00E~02 2.00E-01 - - C 8.40E-02 -
1,2~ Dichlorobenzene 95-50—1 9.00E-02| 9.00E-01(c) 5.70E-02 5.70E-01 D —— —-—
1,3—Dichlorobenzene 541-73-1 - - - - D - -
1,4—Dichlorobenzene 106—-46-7 —— - 2.30E-01 7.10E-01 B2 2.40E-02 -
1,1=Dichloroethane 75—-34-3 1.00E-01 1.00E+00 1.40E-01 1.40E+00 C —— -
1,2—Dichloroethane 107-06-2 - - - - B2 9.10E-02 9.10E-02
1,1~-Dichloroethene 75-35—-4 9.00E-03 8.00E-03 —— -—— ] 6.00E—-01 1.80E-01
cis—1,2—Dichloroethene 156-59-2 1.00E-02 1.00E-01 - - D - -
trans—1,2—Dichloroethene| 156—60-~-5 2.00E-02 2.00E--01 - - - — -
2—Hexanone 591—-78-6 | Data inadequate for quantitative risk assessment.

isopropylbenzene 98-82-8 4.00E-02 4.00E-01 2.60E-03 - - -
p—Iisopropyltoluene 99--87-6 - —— —— - —— —— -
Methano! 67-56-1 5.00E-01 5.00E+00 - - - - -
Methylene chioride 75-09-2 6.00E-02 6.00E-02 3.00E+00 3.00E+00 B2 7.50E~-03 1.60E—-03
4—Methyl—2—pentanone 108—10-1 8.00E~02 —— 2.30E~-02 - - - -
Naphthalene 91-20-3 4.0E-02(d)| 4.0E-02(d), -—— - D - -
Propylbenzene 103-65—-1 - - - - - - -
Tetrachloroethene 127~-18—-4 1.00E~-02 1.00E-01 - - B2/C |5.2E-02(d) 2.0E—-03(d)
Toluene 108-88-3 2.00E-01 2.00E+00 1.10E-01 - D - -
1,2,4—Trichlorobenzene 120—-82—1 1.00E-02 1.00E-02 5.70E-02 5.70E-01 D o -
1,1,1-Trichioroethane 71-55-6 | 9.00E-02(c)| 9.00E—01(c) - - D - -
1,1,2=Trichloroethane 79-00-5 4.00E-03 4.00E-02 - - c 5.70E-02 §.70E-02
Trichioroethene 79-01-6 6.0E-03(d) - - - B2/C 1.10E-02(d) 6.005-03(d]
Trichlorofluoromethane 75-69-4 3.00E~01 7.00E-01 2.00E-01 2.00E+00 - - -
Trimethylbenzenes 25551 —13—7{ Data inadequate for quantitative risk assessment.

Xylenes, mixture 1330-20-7 2.00E+00]| 4.00E+00(c)! —— [ - D —— -=

Source: All values from IRIS(1995) or HEAST (USEPA 1994) uniess otherwise referenced.
(a) Inhalation RfD values caiculated from Reference Concentration values using formula in OEPA (1993).
(b) inhalation SF values caiculated from inhalation unit risk values using formula in OEPA(1993).

(c) Value obtained from USEPA’s Technical Support Center.

(d) Provisional value provided by USEPA's Technical Support Center.
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6.0 CLOSURE SCHEDULE

Implementation of this Work Plan for the Closure of the SPF waste management unit is expected
to commence upon Ohio EPA approval of this Closure Work Plan. NASA will notify Ohio EPA
Director 30 days prior to the initiation of closure activities. A tentative schedule is shown in Figure

6-1.

Implementation will only begin after receiving Ohio EPA concurrence on this closure plan and
NASA obtaining a contractor to perform the work. A schedule for work plan activities is provided.

NASA PBS will contact the Ohio EPA District Inspector at least five business days in advance of

critical closure activities for their observation, if desired. Critical activities would include: soil
sampling; groundwater well installation, development and sampling; and waste disposal.

J:\adm\nasa\reports\pbs\workplan 6-1



Figure 6-1
Closure Schedule
Space Power Facility, Plum Brook Station

Month 1 I Month 2 | Month 3 | Month 4 1 Month § | Month 6

ID | Task Name W1 | W2 | W3 [ Wa [ W5 | W6 [ W7 | we | we [wio[wi1[wi12][w13[w14[wis[wi6[wi17[w18]w19]|w20 [w21]|w22 | w23 w24 | w25 w26

1 Closure Plan Approval .

2 Task Initiation and Funding

3 Subcontractor Procurement

4 Background Soil Sampling

5 Site Soil Sampling

6 Monitoring Well installation

7 | Groundwater Sampling

8 Laboratory Analysis

9 Data Review

10 |Risk Assessment

1 [ClomreReper Coioet [ s

Project: Plum Brook Station Tesk R rrooress mmmmwmmmmn  Milesto
Date: 8/15/95 e e @

h:\1244jeb'~~<a\ral.mpp URS Consultants




7.0 AMENDMENT OF WORK PLAN

NASA fully expects to implement this closure plan as described in Section 3.0 and in accordance
with the schedule in Section 6.0. A number of issues may arise during the implementation of this
Closure Work Plan. Most will be resolved during the normal course of operations and work will
continue as outlined. There may be, however, some problems that arise which would require
additional sampling/testing, equipment modification, or supplemental investigations of existing
conditions. This closure plan may be amended if any of the following events occur:

. Inclement weather or other unexpected event during closure;

. The horizontal and vertical extent of soil and/or groundwater contamination is more extensive
than known conditions indicate and additional sampling is required;

. The additional sampling reveals site conditions are significantly different than expected.

NASA will verbally notify the Ohio EPA District inspector prior to significant modifications being
made to the work plan included in the approved closure plan.
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8.0 CLOSURE CERTIFICATION DOCUMENTATION

The completed closure of the waste management unit at the SPF shall be certified according to the
requirements of OAC 3745-50-42 and will include the exact wording found in OAC 3745-50-42(D).

At a minimum, the certification document shall include the following information:

8.1

The certificate statement;

The approved Closure Work Plan or reference to the approved plan;
The volume of waste removed or closed in place;

All correspondence regarding closure activity after OEPA approval;
Details of sampling and analysis methods;

Laboratory records;

A narrative describing all activities during closure;

Details including as-built drawings, for landfill closures;
Post-closure cleanup documentation;

The signature of the owner/operator and of a qualified, independent, registered, professional
engineer;

A qualified, independent, registered professional engineer shall submit the closure
certification; and

The qualified professional engineer or his/her representative will be present for all critical
activities such as geoprobe sampling, treatment system installation and system startup.

WAIVERS OR EXEMPTIONS

No waivers or exemptions are anticipated to be requested or required for generator closure of this
facility. Activities will be conducted in accordance with requirements described in this document.

8.2

STATUS OF FACILITY AFTER CLOSURE

Tank #24 has been removed from the site and that area will not be utilized in the future for the
management of hazardous waste or fuels. The Space Power Facility will remain a generator of
hazardous waste and will continue to accumulate hazardous wastes in satellite storage drums. When
full they are moved to Building 9206.
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APPENDIX A

HEALTH AND SAFETY PLAN

PLUM BROOK STATION

TASK ORDER 7059-004

Employee Signature Date

has read and understands this Health and Safety Plan.

This form must be signed and returned to the Site Safety Officer prior to working on site.
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1.0 INTRODUCTION

The purpose of this Health and Safety Plan (HASP) is to set forth, in an orderly and logical
fashion, appropriate health and safety procedures to be followed during on site investigative
activities at the NASA Plum Brook Station project location. Activities for the project will
consist of the sampling of potentially contaminated soil samples, installation of monitoring
wells, and sampling of groundwater. This document will serve not only to explain the chemical
and physical hazards associated with working on the Project, but will also outline approved
measures for dealing with such hazards.

In order to be easily accessible, a list of emergency contacts are attached at the front of this
HASP.

The procedures presented in this plan comply with the following regulatory or guidance
documents:

e OSHA Occupational Safety and Health Regulations, 29 CFR 1910/1926, U.S. Department of
Labor, Occupational Safety and Health Administration, OSHA, March 6, 1990.

e OSHA Occupational Safety and Health Standards, 29CFR 1926.62.
e OSHA Occupational Safety and Health Standards, 29 CFR 1910.120.

e USEPA Order 1440.2, Health and Safety Requirements for Employees Engaged in Field
Activities, July 12, 1981.

¢ NIOSH/OSHA/USCG/USEPA, Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities, October 1985.

e Standard Operating Safety Guides, United States Environmental Protection Agency, Office of
Emergency and Remedial Response, November 1984.

e URS Health and Safety Manual, February 1994.

All personnel involved in onsite activities under this Health and Safety Plan will be required to
follow the HASP protocols, as directed by the Site Health and Safety Officer (HSO).

All personnel who will be involved in these activities onsite have completed the appropriate
waste site worker training as required by OSHA 1910.120(e)(2), 1910.120(e)(3), and 1910.120-
(e)(8), as applicable, and the required medical surveillance as required by OSHA 1910.120(f).
Copies of training certificates and medical surveillance certification for all URS field personnel
will be maintained onsite.
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2.0 RESPONSIBILITIES

A qualified individual and a backup will be designated for each key position. The following is
a summary of the health and safety responsibilities of various project personnel.

2.1 PROJECT MANAGER

The Project Manager (PM) is responsible for implementing and ensuring compliance with this
Health and Safety Plan. However, the PM may delegate authority, as necessary, to expedlte
and facilitate the implementation of any of the elements described herein.

2.2  PROJECT HEALTH AND SAFETY OFFICER

The responsibilities of the Project Health and Safety Officer (HSO) are to develop and coordi-
nate the Site Health and Safety Program and provide necessary direction and supervision to the
Site HSO and Project Manager. He will review and confirm changes in personal protection
requirements when site conditions are found to be different than those originally anticipated.

The Project Health and Safety Officer will be involved, as necessary, in all discussions on
health and safety matters with NASA personnel, Occupational Safety and Health Administration
(OSHA), local health authorities, or other governmental or labor representatives. In addition,
this individual will provide the Site Health and Safety Officer with details concerning the task-
specific health and safety considerations. The Project HSO may also perform at least one
unannounced onsite health and safety audit. The Project HSO reports directly to the Project
Manager. URS will designate a qualified backup for the Project Health and Safety Officer prior
to the initiation of onsite activities.

23 SITE HEALTH AND SAFETY OFFICER
The responsibilities of the Site Health and Safety Officer (HSO) are as follows:
. Implement this HASP onsite

¢ Contact the local health department, hospital, police, and fire departments prior to the
initiation of work onsite

® Conduct the initial site-specific training session (Onsite Health and Safety Briefing)

¢ Enforce day-to-day health and safety protocols in effect onsite

® Require that all workers who will be involved in the sampling activities on the site have had
appropriate waste site worker training and medical examinations, and review and maintain
training and medical certifications onsite

® Require that all personnel entering the site understand the provisions of this HASP

¢ Conduct periodic training sessions in proper use and maintenance of personal protective
equipment and safety practices
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Conduct periodic emergency response drills
Conduct daily health and safety meetings each morning

Direct and advise onsite URS personnel, visitors, and subcontractor(s) HSO(s) on all
aspects, especially changes, related to health and safety requirements at the site

Conduct necessary health and safety monitoring
Administer air monitoring program

Monitor site conditions and determine all necessary changes in levels of personal protection
and, if warranted, execute work stoppages

Report changes in site conditions and changes in personal protection requirements to the
Project HSO

Prepare accident/incident reports

The Site HSO reports directly to the Project HSO. The site contractor will designate a qualified
backup for the Site Health and Safety Officer prior to the initiation of onsite activities.

24  FIELD TEAM PERSONNEL

Field team personnel will be responsible for understanding and complying with site health and
safety requirements. One member of the project field team will be assigned the responsibility of
cleaning and maintaining the personal protective equipment and the decontamination equipment.
Field team personnel who will be involved in sampling activities will have completed the
required waste site worker training to comply with 29 CFR, Part 1910.120.



3.0 TRAINING REQUIREMENTS

All personnel conducting field activities onsite are required to be certified in health and safety
practices for hazardous waste operations as specified in the Federal OSHA Regulations (29 CFR
1910.120) (revised March 6, 1990). Paragraph (e) (2) of the above-referenced regulations
requires that each employee, at the time of job assignment, receive a minimum of 40 hours of
initial instruction off the site, and a minimum of three days of supervised field experience.

Paragraph (e) (3) of the above referenced regulations requires that all onsite management and
supervisory personnel directly responsible for, or who supervise employees engaged in
hazardous waste operations, must initially receive eight hours of additional specialized training.
Management and supervisory training must emphasize health and safety practices related to
managing hazardous waste work. Paragraph (e)(8) of the above referenced regulations requires
that workers and supervisors must receive eight hours of refresher training annually on the
items specified in Paragraph (e)(1) and/or (€)(3). Additionally, all personnel must receive
adequate site-specific training, in the form of an Onsite Health and Safety Briefing given by the
Site HSO prior to participating in onsite field work, which will involve a review of this Health
and Safety Plan with emphasis on the following:

e Protection of the adjacent community from hazardous vapors which may be released during
intrusive activities,

¢ Attention to health effects and hazards of substances known to be present onsite,
e Hazards and protection against heat/cold,

¢ The need for vigilance in personal protection, and the importance of attention to proper use,
fit, and care of personal protective equipment,

e The effectiveness and limitations of personal protective equipment,
e Prescribed decontamination procedures,
¢ Site control, including work zones, access, and security,

e The proper observance of daily health and safety practices, such as the entry and exit of
work zones and site, proper hygiene during lunch, break, etc.,

e Recognition in oneself or in others of physical conditions requiring immediate medical
attention, and application of simple first aid measures, and

¢ Emergency procedures to be followed (with rehearsals) in cases of fire, explosion, or sudden
release of hazardous gases.

Health and Safety Meetings will be conducted daily by the Site Health and Safety Officer and
will cover protective clothing and other equipment to be used that day, potential chemical and
physical hazards, emergency procedures, and conditions and activities from the previous day.
All visitors entering potentially contaminated areas will be required to receive the necessary site-
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specific training from the Site HSO, must be equipped with the proper personal protective
equipment, and if not equipped with fit test certification, will be required to pass an irritant
smoke respirator fit test.



4.0 MEDICAL SURVEILLANCE REQUIREMENTS

All personnel who engage in onsite activities for 30 days or more per year participate in the
Medical Surveillance Program. This examination must take place annually and must be conducted
by a physician who is board-certified in occupational medicine. The physician will have been made
familiar with the job-related duties of each worker examined.

Components of the Medical Surveillance Program are consistent with OSHA regulations as defined
in 29CFR 1910.120. The physician must certify whether the individual is fit to conduct work on
hazardous waste sites using personal protection, or whether he or she must work within certain
restrictions. Personnel may be excluded from this site for medical reasons. Copies of medical
examination reports are given to each employee. Employees are encouraged to forward copies to
their personal physician. Any person exposed to high levels of hazardous substances will be
required to undergo a repeat medical exam at or before the conclusion of the project to determine
possible health impacts. Any person suffering a lost-time injury or illness must have medical
approval prior to returning to work onsite. When employment is terminated for any reason, the
employee must receive an exit medical examination. All medical records will be held by the
employer for the period of employment plus at least 30 years, in accordance with OSHA regulations
on confidentiality and any other applicable regulations and will be made available to OSHA upon
request.



5.0 SITE HAZARD EVALUATION

5.1 CHEMICAL HAZARDS

Contact with chemically contaminated materials will generally be of short duration. URS will
ensure worker exposures do not exceed allowable limits by developing and adhering to conservative
procedures for sampling activities. Exposures will be minimized by engineering controls, limiting
exposure times, proper selection and use of PPE, and a field monitoring program. Exposures
involved with the planned sampling activities will be highly transient with potential brief peak
exposures. Threshold limit values (TLV) will be the most important control levels to be monitored.
Selection of PPE and control measures are based upon the degree to which the TLV is measured
in the worker breathing zone. Sampling activities could result in worker exposure to a variety of
organic chemicals.

The historic usage of the site and the information generated from previous studies indicate that
chlorinated solvents may be encountered in the subsurface soils. Possible exposure may be through
ingestion, dermal contact, or inhalation depending on the type and concentration of compounds
encountered during field activities.

5.2 PHYSICAL HAZARDS

Physical hazards range from the dangers of tripping and falling on uneven ground to those
associated with moving vehicles. The following are physical hazards which may be encountered
during the sampling activities.

5.2.1 Trauma

The use of excavation equipment carries with it the risk of being struck by, caught between or
under, or pinched by various moving components. Limiting access to areas where equipment is
operating, physical guarding, and the use of substantial work gloves will be employed as a means
of minimizing this exposure.

5.2.2 Tripping Hazards

Any debris or wet surface at the site may add to this difficulty as do holes, deep crevices, steep
grades, and loosely packed fill. Work boots with substantial soles and the elimination of debris will
reduce this hazard.

5.2.3 Noise Hazards

Drilling equipment, large trucks, and other local noise sources such as vehicular traffic and
rocket testing may result in noise levels which require the use of hearing protection. Hearing
protection will be worn when conditions warrant. NASA PBS policy requires hearing protection
when noise levels exceed 85dBA. Noise exposure is generally not constant and difficult to control.
Controls such as increasing the distance of workers to the noise source and limiting exposure time
will be implemented. When hearing protection is necessary, ear muffs and inserts/plugs are
acceptable devices to reduce noise level exposure.



5.2.4 Cuts and Lacerations

Field activities that involve sampling could result contact with various types of equipment or
from flying or falling objects. Hard hats and safety glasses with side shields will be worn to
prevent these types of injuries. At least one person onsite must be currently American Red Cross
certified in first aid and CPR. Personnel trained and certified in first aid should be prepared to take
care of cuts and bruises as well as other minor injuries. A first aid kit approved by the American
Red Cross will be present and available during all field activities.

5.2.5 Animal Bites

Animals and some insects may bite and thereby pose a health hazard in the form of irritation,
illness, or poisoning. Anyone bitten should be given immediate first aid as necessary, and shall
be transported to the nearest medical facility. Members of the field investigation team will be
properly briefed regarding the potential for encountering insects and animals.

5.2.6 Lifting Hazards

Improper lifting by workers is one of the leading causes of industrial injuries. Sampling
personnel may be required to move heavy objects including the lifting of the hand auger and soil
accumulated on the auger. Therefore, all members of the field crew will be trained in the proper
methods of lifting heavy objects. All workers will be cautioned against lifting objects too heavy
for one person.

5.2.7 Heat Stress
The combination of high ambient temperature, high humidity, physical exertion, and personal
protective apparel which limits the dissipation of body heat and moisture can cause heat stress. The

Site HSO will be responsible for monitoring heat stress in the field team personnel.

Personnel will be. trained to recognize the symptoms of heat stress and apply the appropriate
treatment. Means of prevention include:

e  Provide plenty of liquids

e Provide cooling devices

¢  Adjustment of the work schedule

When ambient temperatures exceed 75 degrees Fahrenheit, breaks should be taken at regular
intervals of two (2) hours, or more frequently, if necessary. Decrease the work by 30 minutes for
every 5 degree increase in temperature above 75 degrees Fahrenheit.

5.2.8 Cold Stress

Personnel can be susceptible to cold stress while conducting field work during cold weather
months. To guard against cold stress and to prevent cold injuries, appropriate warm clothing
should be worn, warm shelter must be previously identified and readily available, rest periods
should be adjusted as needed, and the physical conditions of onsite field personnel should be closely
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monitored. All personnel working onsite must be able to recognize the signs and symptoms of cold
stress and apply first aid as needed. The Site HSO is responsible for monitoring the signs and
symptoms of cold stress among field personnel.

53 SITE COMMUNICATIONS

Successful communication between members of the field team is essential. Since verbal
communications may be limited due to the wearing of air-purifying respirators or high noise levels,
the following hand signals will be utilized to convey emergency information:

e  Hand gripping throat - Can’t breathe.

e QGrip partner’s wrist, or -  Leave area immediately, no
place both hands around wrist debate!

e  Hands on top of head - Need assistance.
e  Thumbs up - I am all right, OK, I understand.
e  Thumbs down - No, negative.



6.1

6.0 SITE CONTROL

GENERAL

In order to prevent the potential spread of contaminants from the work site, the site will be divided
into three controlled zones: the exclusion zone, the contamination reduction zone, and the support

zone.

6.2

The exclusion zone is the general work area where soil contamination has been identified,
and where excavation activity will take place. The outer boundary of the exclusion zone,
the hotline, will be identified with hazard tape, barricades and temporary orange fencing.
Flow of workers and equipment into the exclusion zone will be controlled. All personnel
in the exclusion zone will wear the proper PPE and have the required OSHA training. All
personnel entry to and exit from the exclusion zone will be logged in the project log book.

The contamination reduction zone is the transition area between the exclusion zone (the
contaminated area) and the support zone (clean area). The purpose of the contamination
reduction zone is to limit the potential spread of contaminants from the exclusion zone by
providing a specific area where equipment and personnel may be decontaminated. All
potentially contaminated equipment, tools, and PPE will be cleaned and/or disposed in this
area prior to removal from the site.

The support zone is the area outside the contaminated area or the hotline. No equipment,
tools, or personnel should enter the support zone from the exclusion zone without first
exiting through the contamination reduction zone. All administrative and support functions
will be performed from the support zone. '

SITE VISITATION

Visitors will be permitted in the immediate area of field activities only with prior approval from
the NASA-COTR. Approval to enter certain areas may require physical examination and
compliance with training requirements. All site visitors shall be briefed on appropriate sections of
the Emergency Action Plan section of this HASP prior to entry into potentially hazardous areas.
The Site HSO will maintain a visitor log.



7.0 PERSONAL PROTECTION
7.1 PERSONAL PROTECTIVE EQUIPMENT USE

Personal protective equipment (PPE) can offer a high degree of protection only if it is used
properly. This section covers the following aspects of PPE use:

PPE Selection

Chemical Hazard Evaluation
Training

Work Mission Duration
Personnel Use Factors
Donning and Doffing

Fit Testing

In-Use Monitoring
Inspection

Maintenance and Storage

7.2  PERSONAL PROTECTIVE EQUIPMENT SELECTION

There is potential for personnel exposure to hazardous contaminants through inhalation and dermal
contact during excavation, decontamination, and sampling activities. Varying levels of personal
protection equipment will be mandatory for all site personnel. The purpose of personal protective
equipment is to isolate personnel working onsite from the chemical, physical, and biological hazards
present onsite. Careful selection of adequate personal protective equipment should protect the
respiratory system, skin and body, face and eyes, feet and hands, head, and hearing.

It is anticipated that Level D+ protection will be utilized during the sampling activities. If a higher
level of personal protection is required at any time, the Site HSO will instruct personnel to upgrade
and the Project HSO will be contacted. Components of all applicable levels of personal protection
are listed in Table 7-1.

Some modification in safety apparel (e.g., switching from poly-coated disposable suits to standard
disposable suits) may be implemented by the Site HSO in order to balance concerns for full
contaminant protection against concerns for the possibility of heat stress resulting from the need to
wear more restrictive protective clothing. The use of respiratory protective equipment shall comply
with OSHA'’s requirements as set forth in 29CFR 1910.134.

Level C respiratory protection will normally be provided using NIOSH/MSHA-approved full-face
respirators, with HEPA combination filter cartridges approved for removal of specific organic and
[inorganic vapors, particulates, gases, and fumes. The HEPA filter cartridges will be changed at
the end of each work day or when breakthrough occurs, whichever comes first. All team members
will be fit-tested for respirators using irritant smoke. Due to difficulties in achieving a proper seal
between face and mask, persons with facial hair that interferes with the mask-to-face seal will not
be allowed to work in areas requiring respiratory protection.



<L

TABLE 7-1

NASA PLUM BROOK STATION

COMPONENTS OF PERSONAL PROTECTION LEVELS

. Levll CProtection

Safety glasses with side shields (or goggles)

Hard hat

{Safety glasses with side shields (or goggles)

Hard hat

Hard hat

Poly-coated disposable (or standard disposable)
coveralls

Face shield (optional)

Face shield (optional)

Inner gloves of snug-fitting latex or vinyl

Ordinary coveralls

Standard disposable coveralls

Outer gloves of neoprene or nitrile

Ordinary work gloves

Inner gloves of snug-fitting latex or vinyl

Steel-toe, steel-shank work shoes or boots
(chemical resistant)

Steel-toe, steel-shank work shoes or boots
(chemical resistant)

Quter gloves of neoprene or nitrile

Outer boots of neoprene or butyl rubber

Outer boots of neoprene or butyl rubber (op-
tional)

Steel-toe, steel-shank work shoes or boots
(chemical resistant)

Disposable outer "booties"

Disposable outer "booties” (optional)

Quter boots of neoprene or butyl rubber (op-
tional)

Full-face air-purifying respirator (to be
worn)**

Disposable outer "booties"

Taping of gloves and boots to disposable cov-
eralls

Full-face air-purifying respirator (immediately
available)**

* Respirator to be fitted with NIOSH/MSHA-approved high-efficient filter (HEPA) combination respirator cartridges approved for organic vapors,

particulates, gases, and fumes.

** Half-face respirator, face shield, and safety glasses with side shields (or goggles) may be substituted with approval of Health and Safety Officer.
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TABLE 7-1 (Continued)

NASA PLUM BROOK STATION
COMPONENTS OF PERSONAL PROTECTION LEVELS

(Continued)

Hard hat

Hard hat

Poly-coated disposable (or standard disposable) coveralls

Fully encapsulating, chemical-resistant suit

Inner gloves of snug-fitting latex or vinyl

Inner gloves of snug-fitting latex or vinyl

Outer gloves of neoprene or nitrile

Outer gloves of neoprene or nitrile

Steel-toe, steel-shank work shoes or boots (chemical resistant)

Steel-toe, steel-shank work shoes or boots (chemical resistant)

Outer boots of neoprene or butyl rubber

Disposable outer "booties"

Disposable outer "booties”

Pressure-demand supplied air respirator

Pressure-demand supplied air respirator

S-minute escape bottle

5-minute escape bottle

Two-way radio communications

Two-way radio communications

Taping of gloves and boots to disposable coveralls




7.3 EVALUATION OF ONSITE CHEMICAL HAZARDS

For the fullest protection of site personnel, organic and inorganic vapor emissions, oxygen and
combustible gas, and airborne dust will be monitored at closely spaced intervals during environmental
sampling activities. Monitoring will be accomplished by real-time monitoring equipment, to include
an HNu photoionization detector (PID), or equivalent, explosive atmosphere oxygen content will be
monitored with a Gastech Model 1641, or equivalent, explosimeter.

The primary purpose of air monitoring is to (1) assess the adequacy of respiratory protection and (2)
assess potential hazards in the work area. When any action level presented in Table 9-1 is exceeded
during sampling operations, the appropriate responses will be immediately implemented. The specifics
of the air monitoring program are provided in Section 8.0.

7.4 PERSONAL USE FACTORS

Certain personal features may jeopardize work safety during equipment use. Precautionary measures
will be taken as indicated.

Facial hair and long head hair interfere with respirator fit and visibility. Any facial hair that passes
between the face and the sealing surface of the respirator will be prohibited. Even a few days growth
of stubble will allow excessive contaminant penetration. Long head hair must be effectively contained
within protective hair coverings. OSHA regulations require removal of facial hair that interferes with
respirator fit tests.

Punctured ear drums allow contaminants to enter the respiratory tract. Persons with punctured ear
drums either should not be allowed onsite or should be required to wear only respirator/suit ensembles
which enclose the entire head.

Eyeglasses with conventional earpiece bars may interfere with the full-facepiece respirator-to-face seal.
A spectacle kit will be installed in the face masks of workers requiring vision correction.

Contact lenses may absorb vapors and trap contaminants and/or particulates between the lens and the
eye, causing irritation, damage, absorption, and an urge to remove the respirator. Contact lens use
is not recommended onsite. A spectacle kit will be installed in the face masks of workers requiring
vision correction.

Facial features such as scars, hollow temples, very prominent cheekbones, deep skin creases, dentures,
or missing teeth may interfere with the respirator-to-face seal. Full dentures should be retained when
wearing a respirator; partial dentures may or may not have to be removed, depending on the
possibility of swallowing them. Gum and tobacco chewing are prohibited during respirator use and
at all times while in the Exclusion Zone or Contamination Reduction Zone.
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7.5 RESPIRATOR FIT TESTING

The "fit" or integrity of the facepiece-to-face seal of a respirator affects its performance. A secure
fit is important with positive-pressure equipment, and is essential to the safe functioning of negative-
pressure equipment, such as air-purifying respirators. Fit test certification will be required for all
persons using respirators.

7.6  IN-USE MONITORING

During equipment use, workers will be encouraged to report any perceived problems or difficulties
to the Site HSO. These malfunctions include, but are not limited to:

¢ Discomfort

¢ Resistance to breathing

e Fatigue due to respirator use

¢ Interference with vision or communication

¢ Restriction of movement

7.7 INSPECTION OF PERSONAL PROTECTIVE EQUIPMENT
An effective PPE inspection program features five different inspections:
* Inspection and operational testing of equipment received from the factory or distributor
¢ Inspection of equipment as it is issued to workers

¢ Inspection after use or training and prior to maintenance

® Periodic inspection of stored equipment

* Periodic inspection when a question arises concerning the appropriateness of the selected
equipment, or when problems with similar equipment arise

Each inspection will cover somewhat different areas in varying degrees of depth. Detailed inspection
procedures, where appropriate, are usually available from the manufacturer. Table 7-2 provides PPE
inspection checklists.



TABLE 7-2
PLUM BROOK STATION
PERSONAL PROTECTIVE EQUIPMENT INSPECTION CHECKLISTS

CLOTHING

Before use:

° Determine that the clothing material is correct for the specified task at hand.

Visually inspect for:

- imperfect seams

- non-uniform coatings

- tears

- malfunctioning closures

Hold up to light and check for pinholes.
. Flex product:

- observe for cracks
- observe for other signs of shelf deterioration

If the product has been used previously, inspect inside and out for signs of chemical attack:

- discoloration
- swelling
- stiffness

During the work task. periodically inspect for:

] Evidence of chemical attack such as discoloration, swelling, stiffening, and softening. Keep
in mind, however, that chemical permeation can occur without any visible effects.

Closure failure.

o Tears.
. Punctures.
° Seam discontinuities.
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TABLE 7-2
(CONTINUED)

GLOVES

Before use:

Pressurize glove to check for pinholes. Either blow into glove, then roll gauntlet towards fingers or
inflate glove and hold under water. In either case, no air should escape.

Air-Purifying Respirators
o Inspect air-purifying respirators:

before each use to be sure they have been adequately cleaned
after each use

- during cleaning

monthly if in storage

L Check material conditions for:

- signs of pliability
- signs of deterioration
- signs of distortion

° Examine cartridges or canisters to ensure that:
- they are the proper type for the intended use
- the expiration date has not been passed
- they have not been opened or used previously
o Check faceshields and lenses for:
- cracks

- crazing
- fogginess



7.8 MAINTENANCE AND STORAGE OF PERSONAL PROTECTIVE EQUIPMENT
7.8.1 Personal Protective Equipment Maintenance

Maintenance of PPE will be performed only by those having specialized training and
equipment. The following classification scheme will be used to divide maintenance into three levels:

Level 1: User or wearer maintenance, requiring a few common tools or no tools at all.
. Level 2: Shop maintenance which can be performed by the owner’s maintenance shop.
Level 3: Specialized maintenance which can be performed only by the factory or an

authorized repair depot.

Clothing and respirators must be stored properly to prevent damage or malfunction due to
exposure to dust, moisture, sunlight, damaging chemicals, extreme temperatures, and impact. Many
equipment failures can be directly attributed to improper storage.

7.8.2 Clothing Storage
. Contaminated clothing will be stored in an area separate from street clothing.

. Contaminated clothing will be stored in a well-ventilated area, with good air flow
around each item, if possible.

. Different types and materials of clothing and gloves will not be mixed in storage.
7;8.3 Respirator Storage
. Air-purifying respirators will be dismantled, washed, and disinfected after each use.

o Air-purifying respirators will be stored individually in their original carton or carrying
case, or in heat-sealed or resealable plastic bags.

7.9 EVALUATION OF EFFECTIVENESS OF THE PPE PROGRAM

The evaluation of the effectiveness of a PPE program is an ongoing process. The type of equipment
used and the overall level of protection will be reevaluated periodically as the amount of information
about the site increases, and as workers are required to perform different tasks. Personnel will be
encouraged to provide feedback to the Site HSO regarding their perception of the effectiveness of the
PPE being used. Personnel will be instructed to upgrade their level of protection if, after discussion
with the Site HSO, they feel it is necessary and the Project HSO approves. Any downgrading of
personal protection levels must be approved by the Project HSO.
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8.0 AIR MONITORING

Air monitoring will be performed throughout the sampling program by trained personnel. Monitoring
frequency will be as deemed appropriate by the Site HSO. Air monitoring equipment will be
calibrated daily and all data will be recorded in the field notebook and transferred to Instrument
Reading Logs. Air will be monitored for total volatiles with a photoionization detector (HNu Model
PI 101, or equivalent). Explosive atmosphere/oxygen content will be monitored with an explosimeter
(Gastech Model 1641, or equivalent). All air monitoring results indicating zero or non-detect values,
and meteorological data (e.g., temperature range, wind speed, wind direction, etc.) will be recorded
in the field notebook and will be transferred to Instrument Reading Logs.

8.1 TOTAL VOLATILES

During sampling activities, air monitoring for total volatiles (organic vapors) will be performed using
a photoionization detector (HNu Model PI 101, or equivalent) equipped with the standard probe which
contains a 10.2 eV lamp. When readings of 5 ppm above background in the breathing zone are
consistently observed, work will be stopped and the level of personal protection will be increased to
Level C. Following resumption of work, monitoring will take place at least every 10 minutes or for
every sample retrieved. If readings from 5-50 ppm above background in the breathing zone are
observed, and all other air monitoring action levels indicate that sampling can proceed, monitoring will
take place continuously. If organic vapor readings exceed 50 ppm above background in the breathing
zone, sampling will be halted and the level of protection used by onsite personnel will be reassessed.

8.2 EXPLOSIVE ATMOSPHERE/OXYGEN CONTENT

A Gastech explosimeter Model 1641, or equivalent, will be used to monitor for explosive atmosphere,
and percent oxygen content. Monitoring frequencies during sampling activities will be as summarized
in Table 9-1. Readings greater than 10% LEL, less than 19.5% oxygen, or greater than 25% oxygen,
will require temporary suspension of activities until the Project HSO determines a safe re-entry level.

8.3 WORK STOPPAGE RESPONSES

The following responses will be initiated whenever one or more of the action levels necessitating a
work stoppage is exceeded:

. The Site HSO will be consulted hmediamly.

. All personnel (except as necessary for continued monitoring and contaminant mitigation, if
applicable) will be cleared from the work area.

Any chemical release to air, water, or soil must be reported to the Site HSO at once. Any exposure
resulting from protective equipment failure must be immediately reported to the Site HSO and to the
Project HSO in writing within 24 hours.

8.4  CALIBRATION OF AIR MONITORING EQUIPMENT

Calibration will be performed in accordance with the manufacturers recommended procedures.



TABLE 8-1

NASA PLUM BROOK STATION
ACTION LEVELS DURING SAMPLING ACTIVITIES

Instrument readings in breathing zone unless otherwise noted.
Each action level is independent of all other action levels in determining responses.

0-5 ppm 0-10% LEL 19.5-21% | <.05 mg/m’ *  Continue sampling

Above Back- ®  Level D+ protection

ground ¢  Continue monitoring every 10 minutes/every sample retrieved.

5-25 ppm 10-20% LEL 19.5-21% | .05-.5mg/m’ ¢  Continue sampling

Above Back- ' ®  Level C protection

ground, Sus- ¢  Continue monitoring every 10 minutes/every sample retrieved.

tained Reading

>25 ppm >20% LEL <19.50r | >.5 mg/m® *  Discontinue Sampling

Above Back- >21% ¢  Withdraw from area; shut off all engine ignition sources.

ground, Sus- ¢ Continuous monitoring for organic vapors 200 ft. downwind.

tained Reading ¢ Continuous monitoring for LEL, determination made of safe re-entry.
¢  Continuous 0, monitoring, determination made of safe re-entry.
®  Continuous monitoring for mercury vapor,determination made of safe re-entry.

No Visible Airborne Dust Continued Operations in Level D+ protection.
Visual Dust
Monitorin Visible Airborne Dust Continued operations in Level C protection.

NOTES:

® Air monitoring for action levels will occur in the breathing zone and 24" above ground surface.

¢ Should organic vapors measure above Sppm and mercury vapors measure above .05mg/m’ simultaneously, discontinue sampling until determination is made
to re-enter area and potential upgrade to Level B protection.

e  If action levels for any one of the monitoring parameters is exceeded, the appropriate responses listed in the right hand column should be taken.



A. Photoionization Detector: The photoionization detector will be calibrated to a benzene surrogate
daily (prior to field activities) and the results will be recorded in the field log book and transferred

to Instrument Reading Logs.

B. Explosimeter: Once a day, the explosimeter will be calibrated to a methane gas standard. Prior
to each use, the oxygen sensor will be air-calibrated at an upwind location. This calibration
involves adjusting the meter to read 20.5%, the concentration of oxygen in ambient air.



9.0 HANDLING OF SAMPLES

The collection and analysis of environmental samples will require caution, not only to ensure safety
of site sampling and support personnel, but also to ensure accuracy of results. To minimize hazards
to lab personnel, sample volumes will be no larger than necessary, and the outside of all sample

containers will be wiped clean prior to shipment.

All samples will be prepared for shipment in a designated area, and will be transported only in
designated vehicles. In order to preserve sample integrity and to prevent contaminant escape,
packaging of samples shall follow standard sampling protocols. All samples will be placed in a sealed

shipping container prior to shipment.
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10.0 DECONTAMINATION PROCEDURES

10.1 DECONTAMINATION OF PERSONNEL

becontamination of personnel will be based on the USEPA-approved decontamination procedures (see
A Compendium of Superfund Field Operations Methods, EPA/540/P-87/001). Use of disposable
sampling equipment where possible will limit decontamination requirements.

Protective clothing, boots, and gloves, will be decontaminated before leaving the sampling area by a
thorough soap-and-water wash. Liquid and solid wastes produced during decontamination will be
collected and disposed of properly. Disposable items will be bagged, labeled and placed in 55-gallon
drums pending disposal. Proper disposal of contaminated PPE will be the responsibility of the SHO.
Personnel performing sampling will be advised that all clothing worn under protective clothing (i.e.,
underwear, shirts, socks, trousers) should be laundered separately from street clothing before re-
wearing. If protective clothing is breached and personal clothing becomes contaminated, the personal
clothing will be disposed of.

At present, shower facilities will not be provided and personnel will be instructed to take a shower
daily upon returning to the hotel or place of residence.
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11.0 EMERGENCY ACTION PLAN

11.1 GENERAL

The project management shall make contact with site, fire, security, and other off-site emergency
response agencies such as but not limited to, police, fire, ambulance service and hospital emergency
rooms prior to beginning work on site. In these contacts, project management shall inform the
emergency provider about the nature and duration of work expected on the site and the type of
contaminants and the potential health or safety effects of emergencies involving these contaminants.
Also at this time the project and the emergency response units shall make arrangements to handle any
emergencies that might be anticipated. Contacts have been listed at the front of this HASP.

11.2 IMPLEMENTATION

The on-site supervisor shall implement the Emergency Plan whenever conditions at the site warrant
such action. The on-site supervisor will be responsible for assuring the evacuation, emergency
treatment, emergency transport of the site personnel as necessary, and notification of emergency
response units and the appropriate Management staff. The following conditions may require
implementation of the Emergency Plan:

. Fire or explosion on site.

Serious personal injury.
. Combustible gases or vapors in excess of 10% LEL in the work area.

. Release of hazardous materials, including gases or vapors at levels greater than the
maximum use concentrations of the respirators.

. Unsafe working conditions, such as inclement weather.
11.3 EVACUATION

Evacuation of the immediate work area or the site may be required if certain emergency conditions
exist as indicated below:

o Immediate Work Area Evacuation - Evacuation of the immediate work area and withdrawal
to the designated assembly area will be required if air contaminant concentrations exceed
action levels for the level of protection worn.

. Site Evacuation - In the event of a major emergency situation, such as fire, explosion, or
significant release of toxic gases, all personnel will evacuate to the assigned assembly
areas.

11.4 FIRE OR EXPLOSION

If concentrations of combustible gases or vapors are above 10% LEL in the work zone, or if an actual
fire or explosion has taken place, emergency steps may be necessary. These steps may include;

11-1



evacuation of the work area, and notification of the fire department or other appropriate emergency
response groups as necessary.

11.5 PERSONAL INJURY

At the beginning of field activities, the Project HSO will contact hospital personnel regarding the
potential hazards at the site.

First aid for personal injuries will be administered onsite as appropriate by the Site HSO or his
designee. If a site worker should require further treatment, he will be decontaminated if possible,
depending on the severity of the injury, and transported to the hospital in a vehicle maintained onsite
for this purpose. If necessary, an ambulance will be summoned. The onsite vehicle will carry written
directions to the hospital as well as a copy a map showing the route to the hospital. Written directions
to the hospital are included on the list of emergency contacts attached at the front of this HASP.

All accidents, however insignificant, will be reported to the Onsite Coordinator and the Site HSO, who
will report the accident to the Project HSO. All personnel designated to administer first aid will have

received a minimum of eight hours training in first aid and CPR, and be certified by the American Red
Cross.

11.6 OVERT CHEMICAL EXPOSURE

Skin Contact: - Use copious amounts of soap and water. Wash/rinse affected area thoroughly,
then provide appropriate medical attention.

Eye Contact: Eyewash solution will be provided onsite as appropriate. Eyes should be
rinsed for 15 minutes (minimum) upon chemical contamination.

Inhalation: Move to fresh air and/or, if necessary decon/transport to hospital.
Ingestion: Decontaminate and transport to emergency medical facility.

Puncture Wound: Decontaminate and transport to emergency medical facility.
or Laceration:

11.7 SPILL CONTAINMENT PROGRAM

The procedures defined in this section outline the actions to be taken to prevent spills and/or address
spills associated with the sampling activities.

. All drums and bulk containers used during site activities shall meet the appropriate DOT,
OSHA, and EPA regulations for the waste that they will contain.

. Drums and containers shall be inspected and their integrity assured prior to being moved.
Drums or containers that cannot be inspected before being moved because of storage
conditions, shall be positioned in an accessible location and inspected prior to further
handling.

. Operations will be organized so as to minimize the amount of drum or container movement.
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Employees involved with drum or container operations shall be warned of the hazards
associated with the containers.

Where spills, leaks, or ruptures may occur, adequate quantities of spill containment
equipment (sorbents) will be stationed in the immediate area. The spill containment
program must be sufficient to contain and isolate the entire volume of hazardous substances
being transferred.

Drums or containers that cannot be moved without failure, shall be transferred to a sound
container.

Fire extinguishing equipment meeting 29 CFR part 1910 subpart 1 shall be on hand and
ready for use to control fires.

Bulk containers (temporary water storage tanks, roll-off boxes) will be inspected by the
SHO on a daily basis to insure that no liquids are leaking from any container and that roll-
offs are properly covered.

The decontamination facility will be inspected by the SHO on a daily basis to ensure the
facility liner is intact and that no leakage has occurred at the facility.
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12.0 CONFINED SPACE SAFETY REQUIREMENTS

The scope of services being performed will not require an entry into a confined space. If a confined
space entry is deemed necessary, a confined space permit will be applied for from NASA as far in
advance as possible. Notification of the possible entry must be far enough in advance to allow for a
thorough assessment of the associated hazards and revision of the HASP.

j:\adm\nasa\reports\h&s
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24  Tank No 39
Tank No. 39 was removed Scptcmber 18th. This 250 gallon tank was not in use before its removal.

In the past, this tank had been used for gasoline storage. When this tank was removed, holes were
found in it. The soil in the tank pit was visibly contaminated. After the tank was removed, water
slowly began to seep into the pit. Water which was draining from beneath Building No. 8133
continued to fill the pit until the water level was approximately 2 feet below the ground surface.
A tank truck was used to pump the water out of the excavated area in order to sample the soil.
Additional contamninated soil was then removed and a water main was discovered approximately 7
feet below the ground surface. Three (3) soil samples were collected at this tank site. Table 6
indicates where each sample was collected and the lab analyses performed.

TABLE 6
Tank 2 Sample IDs, Locati and Analyse
Sample ID Location Lab Analyses
PBS-8133-SS-1 Excavated soil TPH, Ignitability, EP Toxicity for lead; Benzene,
Toluene, Ethylbenzene, Total Xylenes (BTEX)
PBS-8133-SS-2 Excavated soil TPH, Ignitability, EP Toxicity for lead, BTEX
PBS-8133-SS-3 Center of tank TPH, Ignitability, EP Toxicity for lead, BTEX

The following table shows the concentrations for total petroleum hydrocarbons (TPH) and benzene,
toluene, ethylbenzene and total xylenes (BTEX).

TABLE 7
ncentrations of TPH and BTEX at Tank No.
Sample ID TPH Benzene Toluene Ethylbenzene Total Xylenes
mg/kg ug/kg uglkg ug/kg ug/kg
PBS-8133-SS-1 655 1400. 7200. 4400. 16000.
PBS-8133-8S-2 <44 62. 103. 15. 63.
PBS-8133-SS-3 < 42 0.19 0.77 U 0.27 0.94

Measured concentrations for sample SS-1 indicated high levels of TPH and BTEX. Sample SS-2
had much lower concentrations than SS-1, but still had elevated levels of BTEX. Sample SS-3 had
very low levels of BTEX, while total petroleum hydrocarbons were undetected in the sample.
Samples SS-1 and SS-2 were taken from the excavated soils, while sample SS-3 was taken from the
pit bottom. Since the contaminant concentrations in SS-3 are negligible, this may indicate that there
is limited contamination. Specifically, this may indicate that contamination is limited to soils in the
immediate vicinity of the tank.

25 Tank Nos 24 and 25

Tank No. 24 was removed September 18Lh and Tank No. z5 was removed September 19th.
Sampling was performed at both locations on September 19th. Tank No.s 24 and 25 were located
south of Building No. 1411. Tank No. 24 contained waste oil and solvents, while Tank No. 25
contained fuel oil. Nine (9) soil samples were collected at this area. The location and analyses for

6



each sample is listed in Table 8.

TABLE 8§
Tank Nos 24, 25 Sample IDs, Locations, and Analyses
amp! ation Analyses
PBS-1411-SS-1 South wall, Tank Area 24  VOCs, TPH, EP Toxicity for Lead
Ignitability
PBS-1411-SS-2 East wall, Tank Area 24 VOCs, TPH
- PBS-1411-SS-3 North wall, Tank Area 24  VOCs, TPH
PBS-1411-SS-4 Excavated Soil VOCs, TPH, EP Toxicity for Lead,
Ignitability
PBS-1411-SS-5 Excavated Soil VOCs, TPH, EP Toxicity for Lead,
Ignitability
PBS-1411-SS-6 East end, Tank Area 25 VOCs, TPH
PBS-1411-SS-7 West wall, Tank Area 25,  VOCs, TPH
PBS-1411-SS-8 Excavated Soil VOCs, TPH, EP Toxicity for lead,
. Ignitability
PBS-1411-SS-9 Excavated Soil VOCs, TPH, EP Toxicity for lead,
Ignitability

Samples SS-6 and SS-7 were taken using the backhoe bucket because the walls of the excavation pit
were unstable. During excavation, shale bedrock was encountered approximately 12 feet below the
ground surface. Lead concentrations were below the detection limits in all of the samples and a
flashpoint >200°F was measured in each of the samples indicating the soils are not considered
hazardous by virtue of their toxicity or ignitability. The TPH concentrations for each sample are
listed below.

TABLE 9
TPH Concentrations for Samples Collected at Tank No.s 24 and 25
Tank No. 24 Tank No, 2

Sample ID TPH mg/kg Sample ID TPH mg/ke
PBS-1411-SS-1 244 PBS-1411-SS-6 317
PBS-1411-8S-2 - 411 PBS-1411-SS-7 1120
PBS-1411-SS-3 2030 PBS-1411-SS-8 93
PBS-1411-SS-4 686 PBS-1411-SS-9 1050
PBS-1411-SS-5 243

There are elevated concentrations of total petroleum hydrocarbons in the area of both Tank No.s 24
-and 25. Samples SS-3, SS-7, and SS-9 have the highest concentrations of TPH of the eight (8)
tanks removed Septemnber 18th and 19th.

The following table shows the highest concentrations for selected volatile organic aromatics. Figure
3 shows the area of Tank Pit 24 and 25. Sampling locations are shown with their respective soil
concentrations for TPH and four (4) volatile organic compounds.
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[& Building 1411

Tank 24 Pit

O
PBS-1411-88-3
2030 mg/kg

313 ug/kg

601 ug/kg

119 ughkg
2 ug/kg

PBS-1411.85-6 O
317 mg/kg

27 ug/kg
15 ug/kz
U Sugkg
U 5ug’kg

PBS-1411-55-7 O
1120 mg/kg

PBS-1411-§§-2

7 '}O
PBS-1411-§S-1

411 mg/kg 244 mg/kg o
775 uglksg 1087 ug/kg
121 ug/kg 503 ugkg

23 ugikg 100 ug/kg

16 ug/kg 342 ugkg

40 ug/kg
4 ug/kg
U 5 ug/kg
U 5 ug/kg

| Tank 25

Pit

PBS-1411-55-8 O

93 mg/kg
407 ug/kg

7 ug/kg
U 5 ug/kg
U 5 ug/kg

PBS-1411-S5-9

1050 mg/kg
72 ug/kg

27 ug/ksg
U 5 ug/kg

Excavated soil

O
" PBS-1411-SS5-4

686 mg/kg

898 ug/kg
13 ug/kg

1 ugkg
70 ugkg

243 mg/kg

Excavated soii

PBS-1411-55-5 O

1432 ug/kz
1254 ug/kg
213 ug/kg
U 1ug/kg

U3Sug/kg

Legend

Not to scale
O Sampling points

Total Petroleum Hydrocarbons

Trichloroethene
1,1,1-Trichloroethane
Carbon Tetrachloride
Tetrachloroethene

<N

Figure 3; Tanks 24 and 25, south of building 1411
location of soil sampling points and sample concentrations

8



TABLE 10
Maximum Concentrations of Volatile Organics at Tank No.s 24 and 25 Pit Area

mpoun Concentration
trichlorofluoromethane _ 93
methylene chloride 164
1,1-dichloroethane 17
cis-1,2-dichloroethene 362
1,1,1-trichloroethane 1254
carbon tetrachloride i 213
trichloroethene 1432
toluene 16
tetrachlorethene 342
ethylbenzene 45
m + p-xylenes 43
o-xylene 23
n-propylbenzene : 76
1,3,5-trimethylbenzene _ 496
tert-butylbenzene . 70
1,2,4-trimethylbenzene 541
p-isopropyltoluene 74
naphthalene 1094

3.0  Discussion and Recommendations

It is apparent from the visual inspection and also the laboratory analyses results that contamination
has occurred at each of the sites of the eight (8) excavated underground storage tanks. The extent
of contamination varies at each tank pit area, from visible contamination at Tank Pit 28, Tank Pit
24 and 25, and Tank Pit 39 to very limited contamination at Tank Pit 32. Levels of contamination
at the sites can be compared to the clean up goals of the Ohio State Fire Marshal's Office; Bureau
of Underground Storage Tank Regulation (BUSTR). According to Tom Forbes of BUSTR acceptable
levels of total petroleumn hydrocarbons are approximately 100 mg/kg in soil and 5 ug/kg for volatile
organics in soil. '

At the pit area of Tanks 29, 30 and 31 contamination is basically limited to elevated levels of
trichloroethene (TCE), 1,1,1-trichloroethane and to a lesser extent, carbon tetrachloride. Levels of
these three chlorinated organics ranged from undetectable levels to 610 ug/kg in the four soil samples
taken from this area. Levels of total petroleum hydrocarbons in the four samples ranged from
undetectable levels in two of the samples to 287 mg/kg.

At the Tank 28 pit area there was visible contamination when the tank was removed and the lab
analyses showed relatively high levels of contamination of chlorinated organics. Levels of TCE
were as high as 21142 ug/kg (21 ppm), while levels of 1,1,1-trichloroethane, carbon tetrachloride, and

tetrachlorethene were as high as 10 ppm, levels of total petroleum hydrocarbors ranged from
undetectable levels to 284 mg/kg.

At the Tank 32 pit area there was no visible contamination at the time of excavation. The volatile
organics analyses showed levels of TCE that ranged from undetectable levels to 606 ug/ke.
Concentrations of Total Petroleum Hydrocarbons were as high as 244 mg/kg.



Visible contamination was found at the Tank 39 pit area. Three samples were taken from the pit
and excavated soils. The one sample taken from the pit bottom (8133-SS-3) could be considered
clean according to the standards set by the Bureau of Underground Storage Tank Regulation. Sample
8133-SS-1 was very contaminated, and was taken from the excavated soil surrounding the tank. The
tank was found to have holes in it when it was excavated. This would seem to indicate that
contamination is limited to the immediate area where the tank had been buried.

At the pit area of Tanks 24 and 25 elevated levels of total petroleum hydrocarbons and volatile
organics were reported in the laboratory analysis results. Total petroleum hydrocarbon levels were
as high as 2030 mg/kg. Levels of chlcrinated organics (TCE, 1,1,1-trichloroethane, carbon
tetrachloride, tetrachloroethene) ranged from undetectable concentrations to 1432 ug/kg.

From the initial soil sampling, it appears that the areas around tank 28 -and tanks 24, 25 are the
most contarninated. The area of tank 39 has unacceptable levels of TPH and volatile organics, but
does not appear to be as contaminated as the areas of tank 28 and tanks 24, 25. The area of tank
32 seems to have very limited contamination. The lab analyses indicated that soil contamination was
present around tanks 29, 30 and 31, further investigation will consider the area of tanks 29, 30, and
31 and the area.of tank 28 as a single contaminant area due to their proximity.

Because there is soil contamination and possibly groundwater contamination at each of the tank pit
areas, it was determined that further investigation and possible remediation will be necessary to
accomplish clean closure of each area. A soil gas survey of each of the areas was performed in an
effort to determine the lateral extent of the contamination. Preliminary results indicate the need for
a complete site characterization to support the screening of the currently available remedial
alternatives. Because the majority of the tank areas involve contamination due to solvents and waste
oils, OEPA and the Bureau of Underground Storage Tank Regulation (BUSTR) have determined that
OEPA will be responsible for future regulatory activity. The Ohio EPA’s clean up standards are
background or undetectable levels or health based remediation levels supported by risk assessment.
According to Hallie Serazin, of the Division of Emergency and Remedial Response, OEPA is
developing a statewide background standard for total petroleum hydrocarbons (TPH) and also health
based standards for volatile organics. These standards are being developed presently therefore
BUSTR’s approximate values for undetectable levels of TPH and volatiles in soils are used for
reference purposes, when discussing soil contaminant levels at the tank pit areas.

A comprehensive remedial investigation, to include an extensive field sampling program, will be
conducted at each of the areas to further quantify the lateral and vertical extent, and the degree of
contamination in the soil and groundwater. The Ohio Environmental Protection Agency (OEPA), is
the regulatory agency responsible for approving the upcoming site investigation and possible remedial
activity. :
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED RCPORT

Lab Data File:  >AIO70 ; Method Number: 0240

Lab Sample Nanme: PBS14118S1 85468 _ Date Analyzed: £90322
Matrix: Soil Date Collected: 850918
Dilution Factor: 1.3 - - Date Recelved: 890920

Sample Info.t 6GC/MS A,TN,ESI7@19,5¢,Sul I5.55/5mls P&T

Y
,U = not detacted ‘ A
7 J = estimatad value, below detection limit

Concentration Detectlion
Compound ug/Kg Limit
‘Diehlorodifluoroemethane 1 U
Chleromathane 1. U
Vinyl Chlaride 1. U
Bromomethane : 1. U
Chlorcethane : ’ 1. U
Trichlorolluoromethane : 1§,
1.1=-Dichlercathene : 22.
Methylene Chloridse 12,
trans-1,2=-Dichlorcethans 1. U
{.1-Diehlorcethane : 228.
cis-1,2-Dichloroethens §.
2,2-Dichloropropanas 1. U
Chlorofornm ‘ 1. U
Bromoehloromethana 1 U
1,1,1=-Trichlercethane : £33,
1.1=-Dichloropropene t. u
Carbon Tetrachlerina 102,
1,2=Dichinranthane e U
Benzane 2.
Trichloroathane £2¢.
1.2=Dichlorooropane i ) . U
Bromodichloromathane . VU
Dibromomathana ' 1. U
Toluene !, J
1,1,2-Trichlorcethane 1. U
1.3-Dichloropropana 1. U
Tetrachloroathane 1. U
Dibromochloromethans 1. U
1 ,2~Dibromeethane - EQOB ’ 1.” U
Chlorobanzene ' 1. U
Ethylbenzene A 27.
1.1.1,2=Tetrachloroathans 1. U
m + p=Xylenes 34.
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HITTMAN EBASCO ASSNCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

(page

Lab Data File! . >Al070 Mathod Number: 8240
Lah Sample Name: ~ PBSI411SS!1 #5468 _ Date Analyzed: 890822
Matrix: Soil Date Collected: 830310
Dilutton Facter: 1.3 - . “ Date Received: 890820
Sample Info.: GC/MS A,TN,ESI70!8,5¢,5ul 15,55/5mls P3T
U = not detected e
J = estimated valua, balou detection limit

‘ Concentration Detection.
Cempound , ‘ ug/Kg Limst
o-Xylene 18.
Styrene 1. U
1.,1,2,2=-Tetrachlorcethane 1. U
lsopropylbenzene 31,
Bromoform ’ 1. U
1,2.3=Trichlorogropane t. U
n-Propylbenzene : 76.
Bromobenzene ' te U
1,3,8-Trimathylbenzene ' 496,
4-Chlorotoluena 1. U
2=-Chlorotoluene . . 1. U
tert-Butylbenzene 70.
1,2,4=-Trimethylbenczens S41.
sec-Butylbanzane 37.
p-Isoprapyltoluene 74,

" 1,3-Dichlorckenzene 1. U
! ,4=Dichlorcbenzene fe U
n~Butylbenzene 1. U
!1,2-Dichlorcbenzene 1. U
1,2=Dibromo~3-Chloreprepane t. U
1,2,4-Trichlorobenzans 1. U
Hexachlorcbutadisna 1. U

.Naphthalene 563.
1,2,3-Trichlorobenzene 1. U
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VOLRTILE ORGRNICS SBNRLYSIS UDATR SHEET

TENTRTIVELY L1DENTLIFLED COMPUUNDS i

1 PHS1411551

Contract: ES1 VUlS !
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o HITTMAN EBASCO ASSOCIATES, Inc.
Z r VOLATILE ORGANIC ANALYSIS - TABULATED REPORT
% ' " Lab Data File: - >Ales7 . - Method Number: 8240
ﬁ [- Lab Sample. Mame: PB51411551 35468 7/5 Date Analyzead: 890525
. Matrix: Soil Date Collected: 890518
Dilution Factor: 6.6 Date Receivad: 892820
A Sample Info.: 6C/MS A,RC,ESI7019,5g,5uL I15,55/5mls P&T
3 - : " U = not detected
Lo J = estimated value, belouw detection limit
. Concentration Detection.
Compound ug/Kg Limit
Dichlorodifluoromethane 7 4]
Chloromethane 7 U
Vinyl Chloride 7 U
Bromomethane 7 v
Chloroathane 7 U
Trichlorofluoromethane 7. U
_ 1,1-Dichloroethene ) 7. U
Methylene Chloride 4, J
trans-1,2-Dichloroethene 7. U
1,1-Dichloroethane . 181.
cis-1,2-Dichloroathene 7. U
2,2-Dichloropropane 7. U
Chloroform 7. U
Bromochloromeihane 7. U
1,1,1-Trichloroethane 479.
1,1-Dichloropropens 7. U
Carbon Tetrachloride 83. -~
1,2-Dichloroethane 7. U
- Benzene 1. J
Trichloroethene 1087.
1,2-Dichloropropane ] 7. U
Bromodichloromethane 7. U
Dibromomethane . 7. U
Toluene 18.
1,1,2-Trichlorcethane ) 7. U
1,3-Dichloropropane ‘ 7 U
Tetrachloroethene 342.
Dibromochloromethane 7. U
1,2-Dibromoethane - EDB . 7. U
Chlorobenzene ' 7. U
Ethylbenzene 45,
1,1,1,2-Tetrachloroethane . 7. U
« m + p-Xylenes : 43.

4
3
b
B

(page 1)




HITTMAN EBASCO ﬁSSdCIﬁTES, Inc.
VOLATILE ORGAMIC ANALYSIS - TABULATED REPORT

1,3-Dichlorocbenzene

1,4-Dichlorobenzene N
n-Butylbenzane :

1,2-Dichlorobenzene

1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene

Hexachlorobutadiene

Naphthalene 1084,
1,2,3-Trichlorobenzenc

-Lab Data File: - 2Al087 . » Method Number: 8240
Lab Sample Name: PBS1411551 25468 /!S5 Date Analyzed: 890925
Matrix: Soil Date Collected: 890918
Dilution Factor: 6.6 Date Received: 8903920
Sample Info.:® 6C/MS A ,RC,ESI7Q18,5¢0,5ul 15,55/5mls P&T
U = not detected
J = estimated value, below detection limit

) Concentration Detection
Compound ug/Kg Limit
o-Xylene 23.
Styrene 7 U
1,1,2,2-Tetrachlorcethane 7. U
Isopropylbenzene 21.
Bromoform 7. U
1,2,3-Trichlcropropane 7. U
n-Propylbenzene gtl.
Bromobanzene 7 U
1,3,5-Trimethylbenzene 400.
4-Chlorotoluene 7. U
2-Chlorotoluene 7 U
tert-Butylbenzeane ' £2.
1,2,4-Trimethylbenzene 457.
sec-Butylbanzene 33.
p-Isopropyltoluene g4.

NN RN
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WVULHTILE URGANLICS HNALYSLS DRTR SHEET )
TENTRTIVELY LDENTIFIEU COMPUUNDS l l
) | PES1411851/2571 _
|

TEPH SRMPLE NO,

Lab Name: Hittman Ebasco Contract: ES1 VUlY |

3.

‘Lab CodrtquTHHN Case Nn: NRSRK "SHS No:! N.R. SUG NAR: N.R.
Matrax: SOIL Lab Sample 11! #5468 1:5
Sample (wt/unl): O G Lab File 1D: >RLUYY
_Level: LOW Date Received:! W3/20/HY
% Mnisture: not. dec. -
G”P“":‘N.B_ o Date Rnaluzed: Y/25/¢9
- : . ' PDilution Factnr: 6.555%
: CONCENTRRATION UNLITS!
Noamber T1Cs tnonnd! 20 (ug/L or wg/Kg) ug- /Kg
| ] . i R { |
CHRYS NUMHBER 1 COMPOUND NRME 1 KT | EST. CONC. | Q 1
 EEE SN S ErCCEE D | E NSRS N EEEEATERSEERERE |eessenss |ssessrsszasssx |l====mx '
I U 6111453 lHenzene; l-ethul-Z2-methul- (I 2ZU.”75 | 77. |
2. IUnknown 1 22.41 | 62. |
1 3. tUnknown 1 2¢.94 | 170, |
1 4. 175888Y IBenzene, Z-ethul-1l.4-dimethul 2¢2.Y99 1 i4u. |
1 5. g74¢41Y lHenzene, l-ethul-Y.&-dimethul 25.135 | 13U, 1
[ 6. IUnknnun 1 25.45 ) -1 T
1 7. lUnknown 1 23.81 1 120.
1 . 527537 iBenzene, 1.,2.3.5-tetramethultl 23.87 | 14u. 1
Py, Ub55Y IBenzene, 1.2.4.5-tetramethull 24.U5 | 224, 1
1 1u. lUnknown ) 1 249,78 1 i3U. !
1 11. 484235 IBenzene, 1.Y.5.4-tetramethull 24.Y3 | isU. |
112, IUnknown 1 25.15 | U0, 1
1 13. IUnknown 1 25.8Z2 | 23U, |
1 14, IUnknown 1 29.95 i Su. |
I 15. lUnknown i 427 .12 | g, 1
1 16. 17U578¥8  llH-Indene, ¢.,3-dihudro-1,2-di 2/.5%2 | 66. |
1 17. 1Unknown 1 2/7./71 ) 61. |
1 18, IUnknown 1 28.11 1 Ba&. |
Ply, YUlZ2U INaphthalene, l-methul- (BC1Y1 ¥8.99 | 370, 1
1 2u, Y1576 INaphthalene, Z-methul- (BClY!l 2Y.88 1 230, |
1 21, ) ! i 1
1 22, | t ! 1
I 23. ! 1 i !
to24. 1 ) | !
. 49, 1 } } i
1 26, 1 i 1 |
1 27. ! | i 1
1 24, 1 1 t i
I 29, | 1 ! !
1 | 1 1 }
! I 1 ! !
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.Lab Data File: 2A1071

HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

7 Method Number:
Lab Sample Name: PBS1411552 85468 Date Analyzed:
Matrix: Soil
Dilution Factor: 1.3 Date Received:

Sample Info.: 6C/MS A,TN,ESI7018,5g,5ul 15,55/5Sm}s PRT
.U.- not détected
J = estimated value, below detection limit

) Concentration
Compound ug/Kg

Date Collected:

8240
gs022

gsesie
£90520

Detection.

Limit

Dichlorodifluoromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane

Trichloroflucromethane : 83.
1,1-Dichloroethene ) i8.
Methylene Chloride 4.
trans-1,2-Dichlorcethene 17.
1,1-Dichloroethane 178.

cis=1,2-Dichloroethene 382.
2 ,2-Dichlorcpropane

Chloroform

Bromochlcromethane

1,1,1-Trichloroethane 121.

1,1-Dichloropropene
Carbon Tetrachloride 23.
1,2-Dichloroethane 3.
Benzane 1

Trichlorocethene B45.

1,2-Dichloropropane

Bromodichloromethane

Dibromomethane

Toluene . 9.
1,1,2-Trichloroethane

1,3-Dichloropropane

Tetrachloroeihene - 186.
Dibromochloromethane ‘
1,2-Dibromoethane - EDB

Chlorobenzene

Ethylbenzene 23.
1,1,1,2-Tetrachloroethane
m + p-Xylenes 2S.

—t et aet wms  wee
« e = e
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

.Lab Data File: >Ale7! Method Number: 8240
Lab Sample Name: ™ PBS1411S52 85469 - Date Analyzed: 890822
Matrix: Soil Date Collected: £S091¢€
Dilution Factor: 1.3 Date Received: g9@3520
Sample Info.: -8C/MS A,TN,ESI7018,5g,Sul 15,55/5mls PET
U = not detected
'J = estimated value, below detection limit

Concentration Detaction.
Compound ug/Kg Limit
o-Xylene 28. .
Styrene 1 U
1,1,2,2-Tetrachloroethane U
Isopropylbenzene 8.
Bromoform 1. U
1,2,3-Trichloropropane 1 v
n-Propylbenzene 23.
Bromobenzene 1 U
1,3,5-Trimethylbenz=ne 328.
4-Chlorotoluene 1 U
2-Chlorotolusne 1 U
tert-Butylbenzane 2S.
1,2,4-Trimethyvlbenzene 225.
sec-Butylbenzane 17.
p-Isopropyltolusne BS.
1,5-Dichlorobenzane 1. U
1,4-Dichlorcbenzeane - 1. U
n-Butylbenzane 1. U
1,2-Dichlorobenzene 8.
1,2-Dibromo-3~-Chloropropane 1 U
1,2,4-Trichlorobenzene 1. J
Hexachlorcbutadiene 1. U
Naphthalene . 4B7.
1,2,3-Trichlorchenzene 3.

(page
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Lab Code: HITMRN Case No: NRSRK S5HS No!: N.R.
Matrax: = SOIL Lab Sample 1D: HE#D46Y
Samnle wt/unl: > G Lab File 1D: >RIUV1
Leoel: LOW Date Keceived: US/72U/uY
% Mnisture: not dec. Date Rnaluzed: 8/22/d3
Colomn: Li.B. Dilution Factnr: 1.2844
CONCENTRRTION UNLTS
Number TICs froung: 2y (ug/L or ua/Kg)
1 ! ! 1 : P
I CRS NUMBER ] COMPOUND NRME ! Kt 1 EST. CONC. |
1. 76131 IEthane, 1.1,Z-trachlovro-1,%2;]1 7.23 1 21u. |
2. l1l184Z INonane (dCIYCL) | 17.29 1 29 . 1
I I lUnknown 1 18.82 | Z25. |
1 4. 1u/4437 IBenzene, l-methul-S-propul- | 22.75 | 365. |
N - 17584588 IBenzene, Z-ethul-l,4&-dimethul 22.335 | 19. 1
I - 535YV//8 . lHenzene, l-methul-3-(l-methul 23.1& 1! 23, |
R lUnknoun 1 23.47 1 21. 1
1 8. Yh8EY 1Benzene. 1.2.4;b5-tetramethulil 23S .HY/ | 26. |
1Y, S¢75337 1Benzene,; 1,2,3.5-tetramethull 24.U2 | B82. |
1 1u IUnknown 1 24.249 1 19. |
I 11. lUnknown I 29.79 1 20. 1
I 12, 17588dY  IBenzene, Z-ethul-1.4-daimethul 24.390 | 29. |
1 13. 1Unknown 125.12 1 31. 1
1 14, IUnknown 1 425,59 | 95, |
1 1h. IUnknown 1 2h.98 | 34. |
I 16. B2238124 |IDecane, 2.3,6-trimethul- (YCI 28.U5 | 37, 0
117, JSulil2Zy iNaphthalene, l-methul- (8BC1Yl 2Y.4U | S9. 1
I 18. Y1576 INaphthalene, Z-methul- (BCIY1 2Y.70 | 64, |
I 1Y. $7543Y INaphthalene, 1.6-dimethul- (1 32,00 | s34, |
I 2Uu. 57181Y INaphthalene, 1.5-dimethul- (1 32.79 1 sS4, 1
121, ' ' ' 1 !
1 22. 1 ! | |
123, 1 ! 1 1
1 44 ! 1 i 1
1 25, ! 1 1 i
(] - Y ! | 1 !
L7, ) | | 1
24, | 1 1 !
8. | J ! !
1 ! ! !
1 ' 1 1

-

1K ' EFR “SAMPLE NO. -

VOLRTILLE ORGRANICS BNALYSIS DRTA SHEET

TENTRTIVELY lUENTLFIED CUOMPOUNDS |

Lab Name:

Hittman Ebasco

Contract:?

EXL U138

PHS141185Y

s .
SUG Nn: NH.

3u.

- e - g




a——

Nioe U RBER R IADR RS LY e R

HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED RE?ORT

Lab Data File: ~  D>AIQ9S - ' Mathod Number: 8240

Lab Sample Name: PBS1411852 #5459 Y Date Analyzesd: 890925
Matrix: ’ Soil Date Collected: g90918
Dilution Factor: 6.4 Date Received: 890820

Sample Info.: 6C/MS A,RC,ESI7019,5¢,5ul 15,55/Smls P&T

-————

—y

U = not detected

J = estimated value, below detection limit

Concentration Detection
Compound up/Kg Limit

Dichlorodifluoromethans
Chloromethane
Vinyl Chloride

o o;morm
ccaoccc

Bromomethane

Chloroethane

Trichlorcfluoromethansa e U
1,1-Dichloroethene B U
Methylene Chloride g U
trans-1,2-Dichlorcethene g U
1,1-Dichloroethane ) E8.
cis-1,2-Dichloroethens ih2.

2 ,2~Dichloroprcpane €. U
Chloroform B U
Bromochloromethane e. U
1,1 ,1-Trichloroethane 52.
1,1-Dichloropropene B. U
Carbon Tetrachloride 7.
1,2-Dichloroethane ' ) gE. U
Benzene ' eE. U
Trichloroethene 775.
1,2-Dichloropropane ) 6. U
Bromodichlorometihane e. U
Dibromomethane 6. U
Toluense 7.
1,1,2-Trichloroethane B. U
1,3-Dichloropropane : ‘ E. U
Tetrachloroethene ' 18.
Dibromochloromethezne 8. U
1,2-Dibromoethane - EDB i B. U
Chlorobenzene 6. VU
Ethylbenzene 25.
1,t,1,2-Tetrachloroethane 6. U
m + p-Xylenes . . 18.

(page 1)
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File: ~ >Aleds -

c Meihod Number: 8240
Lab Sample Name: PBS1411552 85468 /©S Date Analyzed: £30925
Matrix: Soil Date Collected: 890318
Dilution Factor: 6.4 * - Date Received: 890920
Sample Info.: 6&C/MS A,RC,ESI721%,5g,S5ul 15,55/5mls P&T
U = not destected
J = estimated value, below cdetection limit
Concentration Detection.
Compound ug/Kg Limit
o-Xylene 53.
Styrene 5 U
1,1,2,2-Tetrachloroethane b U
. Isopropylbanzens 6 U
Bromoform B U
1,2,3-Trichloropropane -] U
n-Propylbenzene 15.
Bromobenzene _ 6. U
1,3,0-Trimethylbanzane 2386.
4-Chlorotoluane B U
2-Chlorotoluene (5] U
tert-Butylbenzene 23.
1,2,4-Trimethylbenzens 178.
sec-Butylbenzene i5.
p-Isopropyltoluene 48.
1,5-Dichlorobenzene E. U
1,4-Dichlorotenzsane - 6. U
n-Buiylbenzene E. U
1,2-Dichlorobenzene 8.
1,2-Dibromo-3-Chloropropane € v
1,2,4-Trichlorobenzens B U
Hexachlorobhutadiene & u
Naphthalene gs82.
1,2,3-Trichlorobenzens - (] U

(page
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ik : EFPR SRMPLE NC
VOLRTLIE ORGRANLICYE ANRLYSLS DRTR SHEET ~
TENTRTIVELY 1DENTIFIED COMPOUNDS | !
I PHS191I852 451
Lah Name: Hittman Ebasco Contract: ES1 ZUlY | J .
Lab Code: HITMAN Case No! NRSH SRS Nn: N.R. SUG Na: N.H.
Matraix: SULL Lab Sample LD #54RY 1:D
Sample wt/vol: b G Lab File LD: >RIUIS
-Level: Low llate Received: U3/20/249
% Moisture:!: nnt dec. Date Rnaluzed: S/20/89
Column: u.B. Dilutian Factor: b.SZ22U
CONCENTRATION UNLTS!
Number T1UCs ftound: 2y tug/L or wvg/Ko) ug/Kag
2 I 1 1 ! t
l CRS NUMBEK l COMPUUNU NRME g | K'Y | Egt. CONC. -1 O 1
1. lUnknown I 22,25 1 BV, 1
Z. IlUnknown I 22.38 1 11u. | '
3. 874319 IBanzene, l-ethul-2.&4-dimethul 23.135 | Y. 1 ]
1 IUnknown 1 23 .8U0 1 /8. | 1
LN 527537 lEenzene, 1.2.3,5-tetramethull 235.495 | 11y, 1 |
U - YoY¥sY IBenzene, 1.Y.4.b5-tetrzmethull '24.u4 | 2710, | !
V7. IUnknown 1 24.78 1 118, 1 1
1 H. GgBYsd  lbBenzene, 1.Y.3.4-tetramethull’ 28.Y¢ | 1su. 1 1
9. B42422E |1l1H-1indene, 2.3-dihudro-4-met!l 25.14 | 180, 1 !
I 1u. 4175558 IlH-indene, ?,5-dihudro-1,3-dl 25.6%2 | 25U, ) |
1 11. iUnknown I 25.948 1 4. 1 I,
1 12. B6d4/1Y ll1H=-lndenes, 2,3-d1hy&ro—4:7—dl 27.12 | se. | !
1 13. lUnknown 1 27.52 1 149y, | !
I 14. IUnknown 1 Z7./70 1 S3. | I
i 1n. IUnknouwn 1 28.U3 1 18u. 1 i
I 18. YU1Z2U INaphthalene, l-methul- (BCUIY1 2y8.98 | E7U. | !
1 17. lUnknown I 29.39 | 14y, | 1
1 1H. Y1576 INaphthalene, Z-methul- (HCLY1 2Y.88 | GHU. | I
b1y, 57/543Y INaphthalene, 1.,6-dimethul- (1 32.U02 1 1Hy. 1
1 2u. 969415 INaphthalene. 1.d-damethul- (1 352.79 | l6U. 1 !
I 21. 1 ! | ! ]
I 22. 1 | 1 | !
1 23. ! ! ! ! L
1 24, ! ! 1 1 !
1 25, ! l 1 1 1
P1-% 1 l { |
2/. ! | t |
28 . I 1 | 1
29, | 1 l !
! 1 ! !
! | | !



W ytan, . o

TS Y

aaar .

CoUBMLR aell g

HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

" Lab Data Filas: - >AI072 - . Method Number:

Lab Sample Name: PBS1411553 25470 Date Analyzed:
Matrix: . Soil Date Collected:
Dilution Factor: 1.3 Date Recsived:

Sample Info.: 6C/MS A,TM ,ESI7018,5g,5ulL I5,55/5mls P&T

U = not detected
J = estimated velus, belou d-tection limit

’ Concentration
Compound ve/Kg

8249

899822
£390s18
890820

Deteztion

Limit
Dichlorodifluoromethane 1. U
Chloromethane 1. U
Vinyl Chloride 1. U
Bromomethans 1, U
Chloroethane 1. U
Trichlorofluoromethane U
1,1-Dichloroethene S 1 u
Methylene Chloride 3.
trans-1,2-Dichlcrosthene 1 U
1, -Dxchloroe hane 3E
cis-1,2-Dichlorcathene 1 u
2,2-Dichloropropansa 1 v
Chloroform i v
Bromochloromeihane : 1 U
1,1,1-Trichloroethans E21.
1,1-Dichloropropens ! U
Carbon Tetrachloride 118, -
1,2-Dichloroethane 1. U
Benzene 1. U
Trichlorcethene 11E.
1,2-Dichloropropane 1. U
Bromodichloromethane 1. U
Dibromomethane 1. U
Toluene 1. U
1,1,2-Trichloroethane it.
1,3~Dichloropropane . 1 U
Tetrachloroethene 2.
Dibromochloromethane 1 U
1,2-Dibromoethane - EDB 1. U
Chlorobenzene t. U
Ethylbenzene 1. U
1,11 2-Tetrachloro‘thane 1. U
m + p-Xylenes 1. U

(page
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Lab Data File: ) >A1072 -

HITTMAN EBASCQ. ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Method Number: 8240
Lab Sample Name: PBS14115S3 #5470 Date Analyzed: 8903822
Matrix: Soil Date Collected: 820318
Dilution Factor: = 1.3 *- Date Received: £30529
Sample Info.: 6C/MS A,TM,ESI7019,5¢,5ul 15,55/5mls P&T
U = not detected
J = estimated valus, bzlou detection limit

Concentration Detection
Compound ug/kg Limit
o-Xylene 1. U
Styrene 1. U
1,1,2,2-Tetrachloroathane 1. U
Isopropylbenzene 1. U
Bromoform 1. U
1,2,3-Trichloropropane 1. U
n-Propylbenzene t. U
Bromobenzene . 1. U
1,3,5-Trimethylbenzane 2.
4-Chlorotoluens . U
2-Chlorotoluene 1. U
tert-Butylbenzene 1. U
1,2,4~Trimethylbanzane , 2.
sec-Butylbenzerne 1. U
p-Isopropyltoluene 1. U
1,5-Dichlorcbenzena 1. U
1,4-Dichlorobenzene - 1. U
n-Butylbenzene 1. U
1,2-Dichlorobenzeane 1. u
1,2-Dibromo-3-Chloropropane 1. VU
1,2,4-Trichlorobenzane 1. U
Hexachlorobutadiene 1. U
Naphthalene : : 14.
1,2,3-Trichlerobenzene 1. U

(page
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VOLRTILE ORGRANICS HNRLYSIS DRTR SHEET

1E

EFH SKMPLE

TENTRTIVELY 1DENTLIFLED CUMPUUNDS !

1 PBS1411855

lUnknowun - 1

Lab Name: Hittman Ebasco Contract: ES1 ZUlY !
.Lab ¢ode=.H1THHN C#se No: NBSH SHS No:! N.R. SUG Nno: N.R. -
ﬁatr1x: S0O1L = | Lab Sample 1D: HE#>49/U
.Sample wt/unl: ) & . Lab Fale 1lD: >R1IUVY
— Level: LOW Date Keceived: US/20/893
"% Mpisture: not deec._ Date Hnaluzed: Y/22/8Y -
Column: u.B. Diluotion F;&tnr: -1.474y
: CONCENTRRTLION UMNLTS:
Number TlUs tonnd: 2y (ug/L or ug/Kgl ug/Kg
] ' l ] ) I
) CRS NUMBEN | COMPOUND NAME } Rt CONC., 1} 6]
1

34,

|
|
|=

1. 17.85 | 6. 1
1T 2. IUnknown } 18.12 | 6. 1
I 3. 14676%¢YU IHeptane;, 3-ethul-2-methul- (1 18.45 | g. |
1 4, iUnknoun ‘ 1 18.82 1 18. |}
I 5. 158BYY4U 10ctane; 3.,b-daimethul- (BCLYC1 1Y¥.ud | 6. |
I B. IUnknoun i 19.449 | 6. |
1 7. tUnknown I 18.95 | 17. |
1 8. IUnknown I Z2uU.89 1 7. 1
I lunknown 121,23 1 15. 1
1 1u. IUnknown 1 21.34 | 6. |
11, IUnknown 1 21.78 1 8. 1
1 12. lUnknown 1 22.428 | BU. |
! 134, 1Unknown I 22.95 1 76. |
I 14, IUnknown | 23.25 1 2U0. 1
1 1bo. IUnknown | 23 .50 | 249. 1
I 16. IUnknown I 23.81 1| 20. 1
117, IUnknown 1 23.87 1 7.1
I 1d. 2958761 INaphthalene . decahudro-Z-met! 24.UY | 28. 1
1 19Y. IUnknoun . 1 24 .24 1 17. 1
12U, 4434901 I1,4-Methanonaphthalene;, 1.,4-1 Zdg.YY | g. 1
1 21. 1 ) |} ! 1
1 22. 1 I L} |
I 23. | ] ] |
1 24. 1 1 | t
t 29, 1 i 1 1
Vi i I 1 1
27, { 1 | 1
1Y ! 1 l |
9. | ! i 1
¥ t | !
| ] ' |




HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED RE?ORT

Lab Data File: ~  >AI@33 -

o Method Number: 8240
Lab Sample Name: PB51411SS3 #5470 /S Date Analyzed: 83035
Matrix: Soil Date Collected: £992318
Dilution Factor: 5.4 Date Reccived: 89032¢
Sample Info.: 6C/MS A,RC,ESI7018,5g,Sul 1S,55/5mls P&T
U = not detected
J = estimated value, below detection limit
Concentration Detection:
Compound ug/Kg Limit
Dichlorodifluoromethane A U
Chloromethane B U
Vinyl Chloride 6 U
Bromomethane E v
. Chloroethane (3 U
Trichlorofluoromethane 6. U
1,1-Dichloroethene & U
Methylene Chlorida B U
trans-1,2-Dichloroathens 6. U
1,1-Dichloroethane 7.
cis-1,2-Dichloroethene €. U
2.,2-Dichloropropane 6. U
Chloroform eE. U
Bromochloromethane 6. U
1,1,1-Trichloroethane 210.
1,1-Dichloropropene 6. U
Carbon Tetrachloride - : - 6. U
1,2-Dichloroethane 6. U
Benzene €. U
Trichloroethene : 313.
1,2-Dichloropropane e U
Bromodichloromethane € (
Dibromomethane € U
Toluene E U
1,1,2=-Trichloroethane 6. U
1,3-Dichloropropane 6. U
Tetrachloroethene £E. U
Dibromochloromethane " E. U
1,2-Dibromoethane = EDB 6. VU
Chlorghenzene 6. U
Ethylbenzane 6. U
1,1,1,2-Tetrachloroethane 6. U
m + p-Xylenes ' 6. U

(page
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_ HITTHMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED RE?ORT

Lab Data File: >A10Q88

Lab Sample Name:
Matrix: Soil
Dilution Factor: 6.4, .

PES1411553 25470 /~S

Method Number:
Date Analyzed:

Date Collected:

Date Received:

Szmple Info.: 6C/MS A,RC,6ESI7019,5¢,5uL 15,55/Smls P&T

U = not detactad

_J = estimated value, below detcction limit

8240

890825
890818
890920

Concentration Detection
Compound ug/Kg Limit
o-Xylene B. U
Siyrene 6. U
1,1,2,2-Tetrachloroethane 6. U
lsopropylbenzenc 6. U
Bromoform 6. U
1,2,3-Trichleropropane 6. U
n-Propylbanzene 6. U
Eromobenzene BE. U
1,3,5=Trimethylbenzene E. U
4-Chlorotloluene gE. U
2-Chlorotoluasns 6. U
teri-Butylbenzene B. U
1,2,4-Trimethylbenzene E. U
sec-Butylbenzane ge. U
p~-Isopropyltolusne €. U
1,3-Dichlorcbenzane 6. U
1,4-Dichlorobenzeane i g. U
n-Butylbenzene B. U
1,2-Dichlorcbenzene 6. U
1,2-Dihromo-3-Chloropropanc E. U
1,2,4-Trichlorobenzzane gE. U
Hexachlorocbutadiene 6. U
Naphthalene 100.
1,2,3-Trichlorcbenzene E. VU

(page

2)
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. PR § ) EFR SHMFLE N
VOLRKRT 1L E ()l-.’(a'HNlC;:'- ANRALYS1S DRTA SHEET
TENTRTLIVELY IDENTLELED COMPOLINDS - 1
| PRS1411555/5 1 _
Lab Name: Hittman Ebasco Contract: ENl 7Ul3 N il
Lah Cnde: HLITMRN Case No: NRSRK SAS Nn:! N,R. SDG Nn: N.R.
Hatrix: S0LL Lab Samnle 1D: #5470 1:5
Sample wi/vol: e G Lab File JlD:! >R1UYS
Leruel: LOW Date KReceived: U3/720-55
% Moisture: not dec. Date HRnaluzed: Y/25739
Column: W.KB. Dilvtion bFactor: £.37uU
CCONCEMNTERTION UNLTS:
Number TICs found: 2 (ug/L or uwg/Ko) ug/Kao
! | i _ 1
CHS NUMEBERX ! COMPOUNU NEME ! Kt ] EST. CONC., 1 9]

i
I
!
1
!
1
!
I
i
!
}
1
I
]
l
i
l
|
i
1
i
!
!
l
I
|
1
1
1
|
1
]
'
|

sSu.

1. 1SE/8291 IHeptane, S-ethul-Y-methul- (! 18.45 1 26 . 1
Z. : lUnknown 1 18.81 | g5, |
S. Inknown 1 20.U0 1 37. 1
&. 173022322 INonane, Y.b-dimethul- (ZQCLISCI  2U0.20 1 g5, |
5. tinknowun | 20.353 1 5.
6. IUnknown 1 21.15 | 140, 1
7. linkrnown | 21.357 | Hg8. |
g. Unknown 1 21.77 | S1.
S. IUnknouwn | 22.25 | S1lu. |
1u. IUnknown I 22.54 | Zau. |
11. IUnknown - { 23.UY | 3U. i
12. IUnknown | 23 .29 1} ¥, |
1s. IUnknown | 23 .913 1 g, 0
14. IUnknown 1 23.81 1 q472. |
15. 2958781 INaphthaiene . decahudro~2Z2-met | 429.uUd 1 iy, )
i6. lUnknown 1 24 .73 | B, 1}
17. SUl2u iNaphthalene . l-methui- (EClYI 23 .96 | g7. 1
18. 815786 INaphthalene, Z-methul- (HCLlY] LY .k | s1. 1
19. 573371 INaphthalene, 1l,/-dimethul- (1 352.U02 | 25. |
21, SHl14u iNaphthalene, 2Z.5-dimethul- (1 3E2.71 1 25. |
21. i | | i
22 . | | | !
23. | i i |
29. 1 1 1 §
25, | ! i i
6. i ! I I
27, 1 ! | |
28 . i | i |
29 . 1 1 i 1
{ I } 1
| i 1 I




r—‘ .
4 1k : EFR SAMPLE NO. _
VOLRTILE OHGHNLC§ RNRLYS LS DRTR SHEET .
r TENTRTIVELY 1DENMNTIFLED COMPUOLINDS i 1
| | PESI#11s54 ]
1.ab Name: Hittman Ebasco Cnntract: ESI U349 1 |
"Lab Cnde: HLTMAN Case No: NASH SHS No: N.R. SUGE No: N.H.
Matrix: SOLL Lab Sample 1D: 5471
g )
! Samnle wtsugl: 5 G Lab File lD: >CLudl
e~ Level: LOW Pate Feceived: MN.R.
% Moisture: not dec. Date Knaluzed: Y/25/93
'f Column: PRCK Dilution Factor: 1.U52a
CONCENTRRTION UNLITS!
Number TICs fronund: 21 (ug/L or va/Kag) vgs/Kg
- i I . 1 !
: | CHS NUMBER 1 COMFOUUND NRME 1 KT 1 EST. CONC, | Q
|==== ]

3u,

1. IUnknown I 21.78 | 15. 1
V2. Unknown 1 22.15 | 19, !
I 3. Unknown 1 22.3Y 1 22,
1 G, IUnknown 1 Le .82 | 18. |
1. 9, - IUnknown 1 25.14 | 12. 1
| 6. IUnknown I Z23.47 1 29, |
I 7. IUnknown ] 23.61 1 28. |
1 B. B22349155 IDecane, 2,3.7/-trimethul- (YCI 235.87 | /1. 1
! S. Iunknown ) 29.U5 | S8, 1
I 1u IUnknown 24,27 1 6g. |
t 11. lUnknown 1 29 .69 | id. 1
1 12. IUnknown | 2¢.82 | 25. |
1 13. 1818221 INaphthalene; decahudro-2,8-dl 25.U4 | g, |
l 14, IUnknown I 25.25 | sa., |
1 15, B2UlBS3SY 10ctane, 2.35.6-trimethul- (9C1 23.37 | 2. 1
I 18. 6117971 IDodecane;, 4-methul- (HBCINSCI)1 ZE.U0U | BU. |
1 17/. IUnknown 1 2B .33 1 93, |
I 18. 746495380 IDodecane; 2.7.lU-tramethul- | 27.45 | 12u. 1
I 19, 62238113 I1Decane. 2.35.5-trvamethul- (YCI 28.U5 | 73. |
1 2u. IUnknown 1 31.2u 1t g2. |
1 21. : | i 1 |
1 22, | i ] 1
I 23.. ! i | l
1 24. | | 1 ]
1 ¢5. ! 1 H t
1 4B, ! 1 i !
V2. 1 1 1 1
I 44d. i 1 1 i
P 29, 1 ! 1 l
1 1 | 1 |
1 1 i | 1
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORBANIC ANALYSIS - TABULATED REPORT

‘Lab Data File: 2AT112 - . s Method Number:
Lab Sample Name: PES1411554 85471 /25 Date Analyzed:

Matrix: Soil Date Collected:

o Dilution Factor: €.5 Dat= Recajvad:
- Sample Info.: &C/MS A,TN,ES17019,Vg.S5ul 15,5S/Smls P&T

U = not detected
J = estimated value, balouw detection limit

g2
8c
gc
es

49

9cZ5
Q918
0s29

: Concentration Detecticn
Compound ug/Kg Limit
Dichlorodifluoromethans E. U
Chloromethane E. U
Vinyl Chloride E. U
Bromomethane E. U
Chloroethane 5. U
Trichlerofluoromethana E. v
-1,1=-Dichloroethene E. U
Methylene Chloride ) 113.
trans-1,2-Dichloroathene . E. U
1,1-Dichlorocethane E. U
cis-1,2-Dichloroethene - c. v
2,2-Dichlorcpropane . U
Chloroform £, U
Bromochlorcmethans S, U
1,1,1-Trichloroethana . U
1,1-Dichloropropene : S, U
Carbon Tetrachloride - E, U
1,2-Dichloroethane E. U
Benzene E. U
Trichlorocethene 888.
1,2-Dichloropropane E. U
Bromodichloromethane E. U
Dibromomethane cE. U
Toluene S. U
1,1,2=-Trichloroethane cE. v
1,3-Dichlorapropane . s, v
Tetrachloroethene 70.
Dibromochloromethane €., U
1,2-Dibromoethane - EDB €. v
Chlorobenzene E. U
Ethylbenzane E. U
1,1,1,2-Tetrachloroethane c. U
m + p-Xylenes ) : E. U
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGAMIC ANALYSIS - TABULATED REPORT

Lab Datea File: >CIeel

Mzthod Number:
Lab Sample Name: PBS1411554 85471 Date Analyzed:
Matrix: Soil Date Collected:
Dilution Factor: 1.1 Date Received:

Sample Info.: 6C/MS A,LE,ESI7019,Sg,5ul 15,55/5mls P&T

U = not detected
J = estimated value, balow detection limit

Concantration

g240

890823
8908318
880520

Det=ciion

Compound ug/Kg Limit
Dichlorodifluoromethane 1. U
Chloromethane 1. U
Vinyl Chloride 1. U
Bromomethane 1. U
Chloroethane 1. U
Trichlorofluoromethane 13.
1,1-Dichloroethene ' 1. U
Methylene Chloride 1. J
trans-1,2-Dichloroethane 1. U
1 ,1-Dichloroethans 2.
cis-1,2-Dichloroethene 1. U
2 ,2-Dichloropropane 1. U
Chloroform i. U
Bromochloromethane 1. U
1,1,1-Trichloroethans 13.
1,1-Dichloropropene 1. U
Carbon Tetrachloride 1 N J
1,2-Dichlorcethana 2.

Benzene ) 0. J
Trichloroethene 628,
1,2-Dichloropropans 1. U
Bromodichloromethane 1. U
Dibromomethane 1. U
Toluene 2.
1,1,2-Trichloroethane 1. U
1,3-Dichloropropane 1. U
Tetrachloroethene 23.
Dibromochloromethane 1. U
1,2-Dibromoethane - EDB 1. U
Chlorobenzene 1. U
Ethylbenzene 1.
1,1,1,2-Tetrachloroethane : 1. u
m 4+ p-Xylenes . S J

(page
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HITTMAN EBA%CO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File: >CIos!

Lab Sample Name: F8S1411554 85471 Date
Matrix: Soil ¥ . Date
Dilution Factor: d.1 Date

Sample Infc.: 6C/MS A,LB,ESI7019,5¢,5ul I5,55/5mls

U = not detected
J = estimated value, below detection limit

Method Number:

Analyzed:

Collected:

Received:
P&T

Concentretion

£240

850923
£90¢S16
€390829

Detaction

Compound un/Kg Limit
o-Xylene 0. J
Styrene 1 v
1,1,2,2-Tetrachloroethane 1 U
Isopropylbenzene 1 [§)
Bromoform 1 U
1,2,3-Trichlcroprenans 1. U
n-Propylbanzene 1. U
Bromotenzane 1 U
1,3,5-Trimethylbenzene g.

4-Chlcrotsluene 0. J
2-Chlorotcluene 0. J
tert-Butylbenzena 1, U
1,2,4-Trimethylbanzene 7.

sec-Butylbenzene 1. U
p-Isopropyltoluene 1. U
1,3-Dichlorobanzane 1 U
1,4-Dichlorobenzane - 1 U
n-Butylbanzene 1 v
i,2-Dichlorobenzane 1 U
1,2-Dibromo-3-Chloropropane 1 U
1,2,4-Trichlorobenzene 12.
Hexachlorobutadiens . 1 U
Naphthalere 25.
1,2,3-Trichlorobenzane 1 v

(page
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED RE?ORT

Lab Data File: - D AIlI12 : Method Number:
Lab Sample Name: PBS1411554 85471 /.S Date Analyzed:

Matrix: Soil Date Collected:

Dilution Factor: 5.8 Date -Recaived:
Sample Irfo.: 6C/MS A,TN,ESI7018,1g,5ul 1S,55/5mls P&T

U = not detected
J = estimated value, below det=ction limit

Concantration
Compound ug/Kg

8240

830825
g903s18
890320

Detection

Limit

o-Xylene

Styrene
1,1,2,2-Tetrachloroethane
Isopropylbenzene
Bromoform

1,2,3-Trichloropropane
n-Propylbenzens
Brcmobenzene -
1,3,5-Trimethylbenzene
4-Chlorotoluene

2-Chlorotoluene

tert-Butylbenzene

1,2,4-Trimethylbenzane 11.
sec-Butylbenzene

p-Isopropyltolusne

1,5-Dichlorobenzane
1,4-Dichlorobenzene

" n-Butylbenzene

1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorcbenzene

Hexachlorobutadiene

Naphthalene : 17.
1,2,5-Trichlorobenzane

o

;o

tnm

mutnnwn

momnn

[OEGRDERT

ccccc

cccoccc ccC cC cccCccc

ccC

(page 2)



i : 1E ’ EPR SAMPLE NO.
‘\‘ cage

oY UOLRTILE OKGRNICS RNALYS1S DRTR SHEE!

¥ TENTRTIVELY  LUENTLF1ED COMPUOUNDS 1 _
r ) ) - | PES14115%3 /-5
| Lah Name: Hittman Ebasco Contract: ESL VUlY 1 |-
. .Lab Code: HLTMRN Case Nn: NASR SRS Nn: N.R. SUG No: N.R.
‘ Matrax:  SOIL ' _ Lab Sampie 1D: #5471 1:5
I Sampte wtsool: 1 G Lab File 1D: >RI11%

Level:  LON ' Date Keceived: US/2U/8Y

2 Maisture: not dec.____ Pate Hnalyzed: S/YN/EY

Column: u.B. N Dilution Factnr: 5.4520

CONCENTKRTION UNLTS:

Nombher ‘T1Cs found! 19 (ug/L or wg/Ka) ug/Kag
I | - | | . } |
1 CRY NUMBER 1 COMPOUNI N&SME ' I KT | EST. CONC. | O 1
l‘lﬂ..l'.;sﬂﬂls-l'S..-8SISSGSISISISBI.IIIS.IIIl..‘.-‘sll-"::s:‘."':'ll:"l
1 1 lUnknoun ! 2. B¢ | S/U. | }
P4 IUnknown | 22 .95 1 1gu. |
3 lnknowun | 23.5U0 | 20, !}
i &G tUnknown ] Z23.85 1 29U, 1
1 5. IUnknoun 1. 28.94 | BE-Ea'
! ) lUnknown ] zZa. 1083 L33 BN
! 7/ IUnknown l 24.27 1 == 1 I
! -] Unknoun | 29.6% | is5U0. |
] ] Idnknnun [ 2a.B8¢ | 1/u. |
11U, lUnknown 25U/ Ved
1 11. IUnknown | 29 .2R | Suu. |
1 12. B2UlBS54k i0ctane; 2.3 ~tramethul- (SC1 25 .3/ | 120U, |
1 15, 27128223 I|Heptane., 4-azido- (SCIYCL) | 25.Y949 | S/U0. 1
I 14. Unknown I 26.32 | esU. |
1 15. lUnknaown 1 26 .76 | S7u. 1
I 16. IUnkmown | 27 .9 | 1301, )
1 17, 82238124 1Uecane, 2.3.6-trimethul- (8CI ¢8.uUs | gou. 1
I 1B. B2UlE33YD I10ctane, 2,3,6-trimethul- (YCI  29.3%6 | B, |
11y, ' " IUnknown ' 131,19 1 370, |
1 20, 1 | ! .
1 21 | ! 1 1
I 22 1 I t |
1 23 | i i !
1 24 } [ § !
1 o 1 ] ! !
1 25, I ! 1 !
l7 . | 1 | |
29 . | 1 } !
1 29 } 1 1 | 1
I 3uU. i ' ! § |
! ] i 1 1 !
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HITTMAN EBASCO ASSOCIATES, Inc.

Lab Data File: >Cles2 :
PBS1411555 #5472

Lab Sample Name: -
Matrix: Soil
Dilution Factor: 1.2

U = not detected

VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Method Number: .

Date Analyzed:

Date Collected:

Date Received:

Sample.Info.: 6C/MS A,LB,ESI7018,5¢g,5ul IS5,S5/5mls PT

J = estimated value, below det;ctlgn limit

Compound ~

Concantraticn
ug/Kg

8240

8903923
890918
890320

Detection
Limit

Dichlorodifluoromethane
Chloromethane.

Vinyl Chloride
Bromomethane
Chloroethane

Trichlorofluoromelhane
1,1-Dichloroethene
Methylene Chloride.

‘ trans-1,2-Dichloroethane

1,1-Dichloroethane

tis-1,2-Dichloroethene
2 ,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichlorosthane

1,1-Dichleropropene -
Carbon Tetrachloride
1,2-Dichleoroethane
Benzene
Trichloroethene

1,2-Dichlorcpropane
Bromodichloromeihane
Dibromomethane
Toluene
1,1,2-Trichloroethane

1,3-Dichloropropane
Tetrachlorcethene
Dibromochloromethane

i ,2-Dibromoethane ~ EDB
Chlorcbenzene '

Ethylbenzene
1,1,1,2-Tetrachloroethane
m + p~Xylenes

[1;]
(81}
.

— h b et s
« o ¢ = @

- - .

— ot — o
¢ s o s

O O ey
. s = e

- - - —a -
a s e 4 s

cccccac

ccCccoc

ccccc ccccc cc

ccCcc

(page
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Lab Data File: - >CI022 - .

e . a——

HITTMAM EBASCO ASSOCIATES, Inc. .
VOLATILE ORBANIC ANALYSIS - TABULATED RE?ORT

Method Number:
Lab Sample Name: PBS1411555 $5472 Date Analyzed:
Matrix: ' Soil
Dilution Factor: 1.2 Date Received:

Sample Info.: €C/MS A,LB,ESI7019,5g,5ul 15,85/5mls P&T

U = not detected
J = estimsted value, balow detection limit

Concentration
Compound ug/Kg

o-Xylene

Styrene
1,1,2,2-Tetrachloroethane
Isopropylbenzene
Bromoform

1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene .
1,3,5-Trimethylbenzene
4-Chlorotoluene

2-Chlorotoluene
teri-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltolusns

}1,5-Dichlorobenzens
1,4-Dichlorobenzens
n-Butylbenzens
1,2-Dichlorobenzena
1,2-Dibroemo-3-Chloroprogane

1,2,4-Trichlorobenzane

Hexachlorobutadiene

Naphthalene ' 22.
1,2,3-Trichlorobenzene '

Date Collected:

8240

830823
gsecis
g90820

-

— b ot ot b
* ® = e =

—- e et ma e
e e e s

Detecticn

ccaccCcc ccccc

cccCcccCc

cCc
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HITTMAN EBASCO ASSOCIATES, Inc.
~ VOLATILE ORGANIC ANALYSIS - TABULATED RE?ORT

‘Lab Data File: . DAI1L13 . - Method Number: 8240
Lab Sample Name: PBS14115S5 85472 /., /D Date Analyzed: 890925
Matrix: Soil Dat= Collected: 850918
Dilution-Factorg' 12.1 Date Recsived: 890520
Sample Info.: '6C/MS A TN,ESI7018,.5g,Sul 15,55/5mls PR&T

- U = not detected

J = estimated value, below datection linmit

- Concentration Datection
Compound ug/kKg Limit
Dichlorodifluoromethane 12. U
Chloromethane ' 12. U
Vinyl Chloride 12. U
Bromomathane 12. U
Chloroethane 12. U
Trichlorofluoromethane 2 U
1,1-Dichloroethene 12. U
Methylene Chlorids 154,
trans-1,2-Dichloroethene 12. U
1,1-Dichlorozthane 48,
cis~1,2-Dichlorcethene 12. U
2 ,2-Dizhloroprcpane 2 U
Chloroform 2 u
Bromochloromathane 12, U
1,1,1-Tricklorosthane £20.
1,1-Dichlcrcpropene 12. U
Carbon Teatrachloride 12. U
1,2-Dichleroethane 2. U
Benzene 12. U
Trichlorocethene 1416.
1,2-Dichloropropane 12. U
Bromodichloromethane 12. U
Dibromomethane 12. U
Toluene 12.- U
1,1,2-Trichloroethane 2. U
1,3-Dichloropropane 12. U
Tetrachlorcethene 12. U
Dibromochloromethane "12. U
1,2-Dibromoethane - EDB 12. U
Chlorobenzene 2. U
Ethylbenzene t2. U
1,1,1,2-Tetrachloroethane 2. U
m + p-Xylenes 2. U

(page

1
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

-~

Lab Data File: >AI113 . Method Number: 8240
Lab Sample Name: - PBS14115S5 85472 /./0 Date Analyzed: 820825
Matrix: Soil Date Collected: £30s18
Dilution Factor: 12.1 Date Received: 8902820
Sample Info.: 6C/MS A,TN,ESI7018,.5g,5ulL 15,55/5mls P&T ..
-9
U = not detected
J = estimated value, below detection limit

Concentration Detection
Compound ug/Kg Limit
c-Xylene 12. U
Styrene 12. U
1,1,2,2-Tetrachloroethane 12. U
Isopropylbenzene 12. U
Bromoform 12. U
1,2,5~Trichloropropane 12. U
n-Propylbanzene i2. U
Bromobenzane 12. U
1,3,5-Trimethylbenzens 12. U
4~Chlorotoluene t2. U
2-Chlorotoluene 12. U
tert-Butylbenzene 12. U
1,2,4-Trimethylbenzene 12. U
sec-Buiylbenzene 12. U
p-lsopropyltoluene 12. U
1 ,3-Dichlorobenzeane . 12. U
1,4-Dichlorobenzene ° 12. U
n-Butylbenzene 12. U
1,2-Dichlorobenzene 12. U
1,2-Dibromo-3-Chloropropane 12. U
1,2,4-Trichlorobenzene 12. U
Hexachlorobutadiene 12. U
Naphthalene 12. U
1,2,53-Trichlorobenzene 12. U

(page
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_ Column: W.B. Dilatinn Factor: 12.1%27U
COMUCENTRRTION UNLTS:
Niamher T1Cs tound: B (ug/L aor vg/Kn) ng/kKg
| } | I . 1
1 CRS NUMBER ! COMPOUND NRME i Kt | EST. CONC. | Q
| e e s R R R R R T T AT E SR E A EEEEESEEEREEEEERE |..--:-.= |sszsscssnssuxx |cat-l
| 1. IUnknowun | 25 .89 | S6U. |
T 4. 31Ud11d8Y INnnane, 3-methul-S-propul- (1 2Z7.45 21uU,
3. lUnknown ] Y8 . U4 2000,
4. 175U13U5 IUndecane, 3,5-dimethul- ("Cl1 2Y.39 Z27u0.
5. IUnknown | St.9Y 1uuu.
b. lUnknown S31.15 lulu.
7.
B.
9.

. Lab Code: HITMAN
Matrax:
Sample wt/vol:
Level:

% Mnisture:

Lab Name:

1K

VOLRTILE OKGRNLICS RNRLYSLS DRTH SHERT
TENTRTIVELY LDENTIFLED COMPUIINDS |

Hittman kbasco
Case
S501L

-]

LOuW

not dec.

Contract: ERXL ZU1Y |

SRY

ﬁn: N.R. SLG
Lab Sample 10:

Lab File 10:
Date Keceiver:

Date Hnaluzed:

PR SEMPLE N,

}
PHS14911555 /01

No! N.R.
#9472 114
RI113

N3/ 2u/89

S/2%5/783

W e W o M am W ewm e g W eme Y mw S s e e M e S e W e ¢
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!
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|
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE OREANIC ANALYSIS - TABULATED REPORT

~

Lab Data File: >C1082 . Method Number: 8240
Lab Sample Name:  PBS1411556 ,H25443 Date Analyzed: 890320
Matrix: " Soil : } Date Collected: 880918
. Dilution Factor: 1.2 Date Received: 8380920
Sample Info.: 6C/MS C,LB,ESI-7018,10ul 15-21,55-20/5gms P3T
[ S
:‘) 4
U = not detected
J = estimated value, below detection limit
. Concentration. Detection
Compound ug/kg Limit
Chloromethane 12 U
Bromomethane 2 U
Vinyl Chlorids 12 U
Chloroethane 12 U
Methylene Chloride ' 3 J
ficetone : ' ' 22
Acrylonitrile E U
Aicrolein E U
Trichlorofluorcmethane 3 J
Carbon Disulfica E U
1,1-Dichlorcethene E U
1,1-Dichloroethane 2€
1,2-Dichloroethene (Total) 3 J
Chloroform E U
1,2-Dichlorcethane E U
2-Butanone E U
1,1,1-Trichloroathane 18
Carbon Tetrachlcoride - E U
Vinyl Acetate ' 12 U
Bromodichloromathane 6. U
1,2-Dichloropropane g U
trans-1,3-Dichloropropene B U
Trichloroethene 27
Dibromochloromethane ' E U
1,1,2-Trichloroathane 6 U
-Benzene ' 1 J
cis-1,3-Dichloropropene 6 U
2-Chloroethylvinylether g U
Bromoform E U
4-Methyl-2-Pentanone 12 U
2-Hexanone 9 J
Tetrachloroethene E U
1,1,2,2-Tetrachloroethane B U
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HITTMAN EBASCO ASSOCIATES, Inc.

VOLATILE ORGANIC ANALYSIS -~ TABULATED REPORT -
“Lab Data File: .  >CI@82. . Method Number: 8240
Lab Sample Name: PBS1411556 ,H%5443 Date Analyzed: 830920
Matrix: Soil Date Collected: 890918
Dilution Factor: 1.2 : Date Received: 880820

ngple Info.: 6C/MS C,LB,ESI-7019,10ul 1S-21,55-20/5gms P&T
U = not detected ‘
J = estimated value, below detection limit

. Concentration - Datection
Compound ug/kg Limit

Toluene E
Chlorobenzene . 5}
Ethylbenzene . g
Styrene ' © B
Xylenes (Total) 6

ccccc

m-Xylene B
o + p-Xylene 6
1,3 Dichlorchenzene B
1,2 Dichlorobenzene ’ E
1,4 Dichlorcbanzene E

cccccoc

(page

2)
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R § EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

! |
! PBS1411SS6 !
! H

Lab Name: Hittman Ebasco Contract: ESI 7219

‘Lab Code: HITMAN-  Case No:.NASA SAS No: N.A. SDE No: N.A.
H;trix: SOIL Lab Sample ID: HE85443
Sample wt/vol: S 6 Labfﬁ;}e 1D: >CIe82
Level: LOw . A Date Received: @3/20/89
% Moisture: not dec. Date Analyzed: 9/20/88
Column:  PACK Dilution ?ecéor: 1.2000

: _ CONCENTRATION UNITS:
Number TICs found: 10 (ug/L or ug/Kg) ug/Kg

- . 3
CAS NUMBER i COMPOUND NAME

RT i EST. CONC. ! Q@
1.18
1.33

27.34

27.61

28.11

28.88

28.80

31.90

34.14

38.15

tUnknouwn
- TUnknouwn
3073883 iCyclohexane, 1,1,3-trimethyl
{Unknouwn '
Unknoun _
5235882 ICyclohexane, 1-ethyl-4-methy
Unknoun
. Unknown
8. B3B3@ESS 14-Nonene, 3-methyl-, (Z)- (S
10. {Unknown
11.
12.
13.
14.
1S.
16.
17.
18._
19.
20.
21.
22.
23.
24,
2S.
28.
27.
28.
29.
30.

76.
78.
31.
19.
14,
23.
34.
61.
E8.
39.
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LT

B RY, [ 4 U Y

JRAVES VN R ELIE R

HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGAMIC ANALYSIS - TABULATED REPORT

i1ab Data File: >Cles3 Method Number:
Lab Sample Name:  PBS1411557,H35444 = Date Analyzed:
Matrix: A Soil - Date Collected:
Dilution Factor: 1.0 Date Received:

Sample Info.: E&C/MS C,LB,ESI-7€"9,10ul IS-21,55-20/Smls P&T

.U = not detected .
J = estimated value, below detection limit

. Concentration
Compound ug/kg '

8249

890520
geecis
880520

Datection
Limit

Chloromethane
Bromomathane
Vinyl Chloride

‘Chloroethane

[S3]

Methylane Chlorids

ficetone 13
Acrylonitrile

Acrolein
Trichlorofluoromathane
Carbon Disulfide

tn

1,1-Dichloroethens

1,1-Dichleroethane i
1,2-Dichloroetheana (Total)

Chloroform

1,2-Dichleoroethane

2-Butanone

1,1,1-Trichloroethane . 4
Carbon Tetrachlorids

Vinyl Acetate

Bromodichlorometharnea

1,2-Dichloropropane

trans-1 ,3-Dichloroproperne

Trichloroethene 492
Dibromoechloromethane

1,1,2-Trichloroethane

Benzene

cis-1,3-Dichloropropense

2-Chloroethylvinylether

Bromoform

4-Methyl-2-Pentanone 4

2-Hexanone 18
Tetrachloroethene
1,1,2,2<Tetrachloroethane

16 U
10 U
12 U
12 U

J

wmn mmmn mn m m
cCCCwC ccCaoaC CcC.CCc

mem

th tn tnmn mimn min
cc cCcC

LwCcccc

LNG]
cc

(pags 1)
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS ~ TABULATED REPORT

.

Lab.Data File: >C10e83 Method Number: 8240

Lab ‘Sample Neame: PES1411557 ;H#5444 . Date Analyzad: gsasce
Matrix: Soil Date Collected: 890918
Dilution Factor: 1.0 Date Received: 880920

Sample Info.: ec/ms C,LE ,ESI-7019,1Qul I5-21,55-20/Smls P3T
9 .

U = not detected
J = estimated valus, below detection limit

. Concentration Detection
Compound ug/kg Limit
Toluene S U
Chlorocbenzene 5 U
Ethylbenzens E U
Styrene 5 U
Xylenes (Total) - 8
m-Xylene 5 J
o + p=Xylene : _ S J
1,3 Dichlorobenzene E U
1,2 Dichlorobenzene g U
1,4 Dichlorobanzene U

-y

(page 2)
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VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDEMTIFIED COMPOUNDS

Lab Name: Hittman Ebasco

Lab Code: HITMAN _
Matrix: SOIL

Sample wt/vol: 5 . 6

Level:  LOW

Z.Moisture: nct dec.

Column: PACK

Number TICs fcund:

Contract: ESI 7018

Case .No: NASA

! PBS1411557

a

SAS NQ: N.A. SD6 No: N.A.
Lab Sample ID: HE35444
Lab File ID: >C}P§3
Date Received: ©3/20/8S ‘
Date Analyzed: 8/20/89
Dilution Facter: 1.0286

CONCENTRATION UMITS:
(ug/L or ug/Kg) ug/Kg

EPA SAMPLE NO.

} : | ! : i
! CAS NUMBER H COMPOUND NAME { RT ! EST. CONC. !
|sxensesssnssanns L ST TP Tt 2 sssss | ssassnss |esesnessanzxs | sunsx
S I tUnknouwn ! 1.05 | 8. |
P2, {Unknown . . U S £ 150. |
1 3. 108682 {Pentane (ACNXDOTXEBCISCI) | 14.€5 1 E. i
T 85377 iCyclopentene, methyl- (8CISCI 16.16 | . |
! E. €5149 Pentane, 3-methyl- (8CISCI) | 18.8S | 7. 1
I iUnknouwn s 22.86 1 1e. i
Vo7, {Unknour: 1 25.11 19. !
i 8. 281232 IITricyelel3.3.1.13,7)decane (! 2B8.3% | 1e. ¢
! S, E3E3Q0EES !l4-Nonene, 3-methyl-, (Z)- (8! 34.12 | 38. 1
V10, } ! ' !
HE I I H ! ! !
i 12, H ! ! }
v 13, ! H ! !
i 14, : ! - '
i 158, ' ! ! :
i 16, ! | : !
{17, : ! ! !
i 18. : ' i |
{18, ! ' ! !
{ 20, ! : : :
! 21, ! ' } !
' 22, i ! ! !
¢ 23, ! ! ! ]
1 24. ! : ! '
1 2S. ! ! ! H
{ 26. i ! } '
V27, ! | ! 1
{ 28. ! ! H !
i 28. ' ! ! !
{30, ! ! ! '

--—.-------.-.-—----.—-----_------—-—-—-—----------_----.

FORM I VOA-TIC

17687 Rev.



= 1k EFPR SHMPLE NU.
3 VOLRTLLE ORGRANLCS RNRLYSIS DRTH SHEET
' ’ TENTHETLIVELY. LDENTIFLIED COMPOUNDS !
- | I PHS51411555 !
Lab Name: Hittman Ekhasco Contract: ES{ ZUlM ! |
Lab Codm: HLTMHN  Case No:! NHSH SHS Na: N.H. SUG No: N.R.
i Matrax:  SOLL Lab Sample lU: S472
I Sample wt/unl: 5 G Lab File 1lD: >CLuB?
. Level: LOW Date Keceived: HY9/21/83
% Moisture:!: not dec. Date Rnaluzed: 3/723/99 .
, Column: PRCK Dilution Factnr: 1.2127
, CONCENTRATLION UNLTS:
: Number TIlCs fronnd: 2U (uvg/L or wg/Kma) og/Kag
i i 1 1 .
CRS NUMHBEK | ‘CUMPOUND NRME ! KT 1 EST. CONC. 1| @

i
\

e en A Gm S e SR s R ee A wp S e S Eme 0 em S e S
.

3u.

1. IUnknown 1 B.15 1 21, 1
2. IUnknown 1 8.7/ | 29 . 1
I B I IUnknaown 1 18.84 | 21, 1
= <. IUnknowun 1 17.32 1 17. 1
1 S. 1Unknoun 1 17.%0 1 34, 1
! 6. lUnknown | 149.48 I 27. |
! 7. IUnknown’ ! 18.425 1 19. |
i 8. lUnknown 1 20.17 1 25 . |1
| S. lUnknown I 23.14 1 20. 1
1 1u. IUnknown 1 24.U5 1 5. |
1 11 lUnknown | 24.27 |\ BE. |
1 12. B2UlB34B 10ctane;, Z2,3./-tramethul- (3CI Z295.37 | 170. i
I 135. IUnknown 1 29.89 | 170. 1
1 14. IUnknown I Z28.%24 1 BU. I
! 15. lUnknown I 27 .01 | 1/7u. 1
1 16. 17502523 INonane, 3.7-dimethul- (ZCLYCI Z/.45 | Sou.
V17, BY238B118  IDecane. 2,3.5-traimethul- (SCI 28.yU4 | 52N, 1
I 18. 17301303 IUndecane,; 3,d-dimethul- (8Cl1I 2Y.36 | 7uu. 1
11y, B2Y62Y |Pentadecane (B8CLYCL) 1 3U0.49Y 1 38U, |
1 2u. Unknown 1 85.84 1 uH . |
1 21. | 1 1 '
| 22. | | | i
I 423. | | | i
1 Z4. 1 t ] |
1 25, 1 1 { 1
| 28, i | I 1 -
7. { | | 1
VH . I 1 ! |
29 . | ! | }
1 | i |
i ) 1 !
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File: >Cles3 Method Number: 8240

Lab Sample Name: - PBS14115S7MS,85444MS Date Analyzed: 890822
Matrix: Soil Date Collected: 830318
Dilution Factor: 1.0 Datzs Raceived: 850820

Sample Info.: 6C4MS C,LB,ESI-7019,10Qul 15-21,55-20,MS5-16/5gms PLT

U = not detedtéd A
J = estimated value, belou detection limit

Concentration Detecztion’
Compound ug/kg Limit
Chloromethane 16 U
Eromomethane 10 U
Vinyl Chloride 16 U
Chloroethane . : 16 U
Methylene Chloride 3 J
Acetone 3s )
Acrylonitrile E U
ficrolein E U
Trichlorofluoromethane 1 J
Carbon Disulfide E v

1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (Total)
Chloroform
1,2-Dichloroethane

[S3]

mwmnm
CcCCC &

2-Butanone . S u
1,1,1-Trichloroethane : &

Carbon Tetrachlorida cE u
UVinyl Acetate 10 U
Bromodichloromethane cE u
1,2-Dichloropropane E U
trans-1,3-Dichloropropene c U
Trichloroathene

Dibromochloromethane €
1,1,2-Trichloroethane S U
Benzene -

cis~i ,3-Dichlioropropene S u
2-Chloroethylvinylether s v
Bromoform E u
4-Methyl-2-Pentanone , 10 U
2-Hexanone € J
Tetrachloroethene € v
1,1,2,2-Tetrachloroethane E v

—ee (page 1)
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HITTMAN EBASCO ASSOCIATES, Inc.

VOLATILE ORGANIC ANALYSIS - TABULATED REPORT -
Lab Data File: >CIess Method Number: €240
Lab Sample Name: ~ PBS14115S7MS,85444MS Date Analyz=d: £90822
Matrix: Soil Date Collected: 880918
Dilution Factor: 1.0 Date Received: 880920
Sample Info.: GCﬂp% C,LB ESI-7218,10ul IS-21,55-20,MS-16/5gms P&T S

U = not detected
J = estimated value, below detection limit

) Concentration Detection’
Compound ug/kg Limit
Toluene
Chlorobenzene
_Ethylbenzene 5 U
Styrene _ : S v
Xylanes (Total) 2 J
m-Xylene { J
0 + p-Xylene ' ' 1 J
1,3 Dichlorobenzena g U
1,2 Dichlorobenzene cE U
1,4 Dichlorobenzene 5 U

(page 2)
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HITTMAN EBASCO ASSOCIATES, Inc.

VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File: >Cles4 Method Number: 8240
Lab Sample Name: - PBS1411SS7MSD,5444M50 Date Analyzed: gsesaz
Matrix: Soil Date Collected: 830918
Dilution Factor: 1.6 Date Received: 890820
Sample Info.: 6C/MS C,LB,ESI-7018,10Qul 1S5-21,55-20 ,M5~-16/5gms P&T .
U = not detected
J = estimated value, below detection limit
Concentration Detection’
Compound ug/kg Limit
Chloromethane 10 U
Bromomethane 10 U
Vinyl Chloride 10 U
Chloroethane 10 U
Methyleane Chloride 2 J
Acetone 13
Acrylonitrile E U
Acrolein 5 UV
Trichlorofluorcmethane 1 J
Carbon Disulfice E v
1,1-Dichloroethene
1,1-Dichloroethane - E U
1,2-Dichloroethena (Total) E U
Chloroform E v
1,2-Dichloroethans s U
2-Butanone t u
1,1,1-Trichlorcethane 3
Carbon Tetrachloride c U
Vinyl Acetate 12 U
EBromodichloromethane S V]
1,2-Dichloropropane 5 U
trans-1,3-Dichloropropane s U
Trichloroethene
Dibromochloromethane E U
1,1,2-Trichloroethane S u
Benzene
cis-1,3-Dichlcrogropene S v
2-Chloroethylvinylether 5 U
Bromoform S v
" 4-Methyl-2-Pentanone 10 U
2-Hexanone ki J
Tetrachloroethene s v
1,1,2,2-Tetraznloroathane 5 U

{page

1)
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

{ab Data File: . 2CIess Method Number: 8240

Lab Samplz Name: PES1411SS7MSD ,5444M50D Date Analyzad: 890922
Matrix: Soil Date Collectsd: 890918
Dilution Factor: 1.0 Date Received: 880820

- Sample Info.: 6C/MS C%LB,ESI-7018,10ul, 1S-21,55-2@ ,MS-16/5gms P&T

U = not detected
J = estimated valus, balow detaction limit

. Concentration Detection’
Compound ) ug/kg Limit
Toluene
Chlorobenzane

-Ethylbenzene S U
Styrene . S Vv
Xylenes (Total) 3 J
m-Xylene . 1 - J
o + p-Xylene 1 J
1,3 Dichlorobenzene 5 U
1,2 Dichlorobsanzene S U
1,4 Dichlorobanzene E U

(page 2)
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File: 561055 Method Number:

.Lab Sample Name:  PBS1411558 35445 htfe | Date Analyzed:
Matrix: T Soil : "/"/f_”, / Date Collected:

Dilution Factor: 1.3 Date Received:
Sample Info.: 6C/MS A,TN,ESI7019,5ul 15,55/5mls PAT

-

U = not detected
J = estimated value, below detection limit

Concentration
Compound ug/Kg

8240

890821
ggeec1ie
890220

Detection

Limit

Dichloreodifluoromethane
Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane

Trichlorofluorom=athane
1,1-Dichloroethene

Methylene Chloride ' : ‘ 8.

trans-1,2-Dichloroathene 7.
1,1-0ichloroethane - 151,

cis-1,2-Dichloroathene 126.
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane

ol

1,1-Dichloropropene

Carbon Tetrachloride

1,2-Dichloroethane

Beanzene 8.
Trichloroethene 407.

1,2-Dichloropropehe

Bromodichloromethane

Dibromomethane

Taluene Q.
1,1,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane - EDB
Chlorobenzene

Ethylbenzene
1,1,1,2-Tetrachloroethane

‘m + p-Xylenes

. . . . .

cCacCCcCc cCcCcC

ccCcccc

ccc

(page

1)
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

>A10S6 '

1,2,3~Trichloroprogane
n-Propylbanzene
Bromobenzene
1,3,8-Trimethylbenzane
4-Chlorotoluene

2-Chlorotoluene
tert-Butylbenzene
1,2,4-Trimathylbenzene
sec-Butylbanzene
p-Isopropyltoluene

t,3-Dichlorobenzene
1,4-Dichlorobanzene
n-Butylbanzene
1,2-Dichlorobenzane
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene

Hexachlorobutadiens

Naphthalene 1.
1,2,3-Trichlorobenzane

Lab Data File: Method Number: 8240
‘Lab Sample Nama: PBS51411558 #5445 i Date Analyzed: BS0S821
Matrix: Sotl M'f';lﬂ Date Collected: 890918
Dilution Factor: 1.3 Y Date Received: 890320
Sample Info.: 6C/MS A ,TN,ESI70198,5ul IS,55/Smls PAT

U = not detected

J = estimated value, below detection limit

4 Concentration Detaction

Cempound ug/Kg Limit
o-Xylene 1. U
Styrene 1. U.
1,1,2,2-Tetrachloroathane 1. U
Isopropylbenzene 1. U
Bromoform . 1. U

— — E—h o —— -‘-‘.-A—‘—‘
cccacCc cCcccc

ccccc

cCwecC

(page
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VOLATILE ORGANIC

1E

S ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

! :
{ PBS14115S38 i
:

Lab Name: Hittman Ebasco “Contract: ESI 7019 battd. | e
» “/22/ 7]
-Lab Code: HITMAN Case_No; NASA SAS No: N.A. SDG No: N.A.
Matrix:  SOIL Lab Sample ID: HE3544E
Semple wt/vol: & 6 MR Lab File ID: >AIQ@SE
Level: LOW Date Received: ©03/20/88
%Z Moisture: not dec. Date Analyzed: 8/21/€S
Column: U.B. Dilution Factor:‘ 1.25
CONCENTRATION UNITS:
Number TICs found: 14 (ug/L or ug/Kg) ug/Kg
i CaS NUHQER : COMPOUND NAM H RT i EST. CONC. ¢ Q !
HE {Air . i 4.04 E80. | '
P2, {Unknouwn ! 5.27 | 4, | !
i 3. {Unknown i 23.8B9 | g, !} i
i 4. B2108222 iDecane, 2,5,8-trimeinyl- (SCI 23.78 1 2. | !
i 5. 17312457 |Decane, 3,4-dimethyl- (8CISC! 24.E8 i g, 1| '
i B. 17312784 iUndecane, b ,E-dimethyl- (8CI! 24.88 | g2. | !
V7. {Unknouwn ! 25.82 1 . i i
! 8. {Unknown i 258.7¢ 1 7. 1 !
i S. {Unknown i 26.4% | 14, | '
P19, Unknown ! 2B.E3 | 18. !
V11, 3128S5E4 iDodecane, 2,6,11-trimethyl- | 2B.S3 | 41, 1} |
i 12. 62108218 iDecane, B~ethyl-Z-mathyl- (8! 27.4§5 | 10, | i
V13, iUnknouwn i 28.48 | 20. | !
! 14, B2108252 {Decane, 2,6,7-trimethyl- (SC! 28.72 T g3. | i
LR - H ' ! | !
! 1B, H ! H H H
V1T, } ! H H '
{ 18. } : H H H
18, ! ! H H :
i 20 i H : ' :
P21, H H H H !
! 22. ! H ) ' !
i 23, i ' H H H
1 24, : ' \ H H
i 2S5. H ' H H '
! 2B. ! i ! ! H
i 27. ! H H ! !
i 28. ! ' ! H !
! 29. H H H ' H
i 30. ] H ! ! !

FORM I VOA-TIC

1787 Rev.
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HITTMAM EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

1,1,1,2-Tetrachloroethane
m + p-Xylenes

Lab Data File: >Al061 Method Number: §240
‘Lab Sample Name: . PBES1411558 85445 kU2 1 Date Analyzed: 890921
Matrix: Soil T+4p2/” Date Collected: 830918
Dilution Factor: 3.1 Date Received: 830820
Sample Info.: 6C/MS A,TN,ESI7018,2grams,Sul I5,55/5mls P&T
‘U = not detected
.J = estimated value, belou detection limit
Concentration Detection
Cempound ug/Kg Limit
Dichlorodifluoromethane 3 U
Chloromethane 3 U
Vinyl Chloride 3. U
Bromomethane 3 U
Chloroethane 3. U
Trichlorofluoromethane 3 U
1,1-Dichloroethene 3 U
Methylene .Chloride 3 §]
trans-1,2-Dichloroethene 11.
1,1-Dichloroethans 220.
cis-1,2-Dichloroetheane 1E5.
2,2-Dichloropropane 3 U
Chloroform 3 U
Bromochloromethane _ 3 U
1,1,1-Trichloroethane 7.
{1 ,1-Dichloropropene 3. VU
Carbon Tetrachlorice 3. U
1,2-Dichloroethane e, °
Benzene 11.
Trichloroethene 3185,
1,2-Dichloropropane 3. U
Bromodichloromethane 3. U
Oibromomethane 3. U
Toluene 1. J
1,1,2-Trichloroethane i U
{,3~Lichloropropane 3. U
Tetrachloroethene 3 u
. Dibromochloromethene 5. U
1,2-Dibromoethane - EDB 3. U
Chlorobenzene - 3. U
Ethylbenzene 16.

LI ]
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File: >Al061 ~ Method Number: 8240
.Lab Sample Name: PBS14115S8 :544Sb‘khbt' Date Analyzed: 88@s21
Matrix: T Soil - a2 Date Collected: 830918
Dilution Factor: 3.1 Date Received: 890920
Sample Info.: 6C/MS A,TN,ESI7018,2grams,Sul 15,85/5mls P3T
U= not detected
J = estimated value, below detection limit

Concentration Detection
Compound ug/Kg Limit
o-Xylene 2. J
Styrene 3. U
1,1,2,2-Tetrachloroethans 3. U
Isopropylbenzene ) 11,
Bromoform ' 3. U
1,2,3-Trichloropropane 3. U
n-Propylbenzene s 21.
Bromobenzene 3. U
1,3,5-Trimethylbenzene 43, '
4-Chlorctoluene ' 3.
2-Chlorotoluene 3.
tert-Butylbenzene 7.
1,2,4-Trimethylbenzene 48.
sec-Butylbenzene 7.
p-Isopropyltoluene 34.
1,3-Dichlorchenzene 3. U
1,4-Dichlorobenzane 3. U
n-Butylbenzene - 3. U
1,2-Dichlorobenzane 3. U
1,2-Dibromo-3-Chloropropane 3. U
1,2,4-Trichlorobenzens 3. U~
Hexachlorobutadiene 3. U
Naphthalene 111,
1,2,3-Trichlorobenzene 40.

(page

—

2)



31

ahd

piX

———

* ey

1€ EPA SAMPLE NOC.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

! PBS1411558 | .
i T

Lab Name: Hittman Ebasco Contr‘actthI 7018 bttle 2
ajie/

.Lab Code: HITMAN Cas= No: ESI SAS No: N.A. SDG No: N.A.

Matrix:  SOIL Lab Sample ID: 5445

‘Sample wt/vol: 2 <] _#?Lab File ID: >Al0Q6!

Level: LOV Date Received: 8/20/88

% Moisture: not dec. Date Analyzed: 8/21/88

Cplumn: WIDEBOR Dilution Fg:fcr: 3.2

Tawn 7/1:/?‘;

CONCENTRATION UNITS:

Number TICs found: 20 (ug/L or ug/Kg) ug/Kg

CAS NUMBER

! COMPOUND NAME ; RT { EST. CONC. !} Q |
1. AAir ! 4.17 1 4S0. | :
P2, 3726474 iCyclopentane, 1-ethyl-3-meth! 16.38 ! gs. 1 }
i 3. 111842 INomane (BCISCI) i 17.38 | 12. 4 '
{ 4. 15869938 iOctans, 3,5-dimethyl- (BCISC! .18.86 | 21, 1 !
! 5. 4326803 iCyclohexane, l-ethyl-1-methy! 22.350 | Eg. | '
! B. 1632708 iUndecane, S-mathyl- (8CISCI)! 22.83 ! £2. 1| ;
! 7. 862128229 |Dezane, 2,5,9-trimethyl- (8C! 22.%¢ | 1. i
i B. 17302335 IUndecane, B-methyl- (BCISCI)!I 23.18 | 32. H
V9. 7045718 lUndecane, 2-methyl- (BCISCI)! 23.33 ! 36. | !
{10, 4252828 iCyclohexane, pantyl- (8CISCI! 23.85 | E3. | :
1 11, B2238124 iDacans, 2,3 ,6-trimathyl- (8C! 23.%2 ! 2. | !
P12, 112403 iDodezane (8CISCI) V24,14 BS. | :
113, €@4471S |Dodacane, E-mathyl- (BCISCI)I 24.32 ! 130. | !
{14, iUnkneown (CI13HZB) i 24.87 1 22. 1} i
i 15, 175301288 {Undecane, 3,6-dimathyl- (8CI! 25.13 | 47. | '
i 1B. 6117871 !Decdecane, 4-methyl- (8CISCI)! 285.31 | 24. 1 H
i1 17. 28730143 IiTrideczane, 7-methyl- (8CISCI{ 25.48 1| £3. | '
! 18. 8117871 {Dodecane, 4-methyl- (8CISCI)! 26.08 ! 24, | '
! 18, B1141728 {Dodecans, 4 ,6-dimethyl- (SCI! 26.37 | 2S. | :
! 20. {Unknown (C14H30) -V 29.e5 | 32. | |
V21, ! H ' \ !
i 22. ! ! ! ! !
{ 23. ! ! ! ! '
i 24, : H : ! !
! 25, ' H ! ! '
V! 26. ! ! ! ! H
i 27. : H ! ! !
i 28. H H H H H
¢ 29, H H ! ! '
i 30. : H H ' H
1 ! ! ! } }

FORM I VOA-TIC

1/87 Rev.
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HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File: >Cless Method Number:

8240
Lab Sample Name: PBS1411559 ,H35446 " Date Analyzed: 8390820
Matrix: - Soil-: . - Date Collected: 8390918
Dilution Factor: 1.2 Date Received: 8808z0
Sample Info.: 6C/MS C,LB,ESI-701%9,1Q0ul 15-21,55-20/5mls PRT
U= not detected
J = estimated value, below detection limit

Concentration Detection
Compound ug/kg Limit
Chloromethane 12 U
Bromomethane 12 U
Vinyl Chlorids i2 U
Chloroethane 12 U
Methylene Chloride . 4 J
Acetone 54
ficrylonitrile - e U
Acrolein ] . 6 U
Trichloroflucromethane : 3 J
Carbon Disulfide 1 J
}1,1-Dichloroethene E U
1,1-Dichloroethane 21
1,2-Dichloroethene (Toteal) 3 J
Chloroform g U
1,2-Dichloroethane g€ U
2-Butanone E U
1,1,1=-Trichloroethane 27
Carbon Tetrachleride - B U
Vinyl Acetate 12 U
Bromodichloromethane E U
1,2-Dichloropropane g U
trans-1,3-Dichloropropene e U
Trichloroethene 72
Dibromochloromethane g U
1,1,2-Trichloroethane e U
Benzene ’ ‘ 2 J
cis-1,3~Dichloropropene 6 U
2-Chlordethylvinylether E U
Bromoform 6 U
4-Methyl-2—Pentanonq 10 J
2-Hexanone . 39
Tetrachloroethene e U
1,1,2,2-Tetrachloroethane E U

(page 1)



HITTMAN EBASCO ASSOCIATES, Inc.
VOLATILE ORGANIC AMALYSIS - TABULATED REPORT

Lab Data File: >C1e8s ~ Method Number: 8240

Lab Sample Name: ~ PBS1411S59 H#5446 Date Analyzed: 890320
Matrix: "7 Soil’ - N Date Collected: 890918
Dilution Factor: 1.2 Date Received: 880920

Sample Info.: 6C/MS C,LB,ESI-7019,10ul 15-21,55-20/5mls P3T

R

U = not detected
J = estimated value, belouw detection limit

. Concentration Detection

Compound ug/kg Limit
Toluene ' 8

Chlorobenzene € U
Ethylbenzene 23

Styrene E U
Xylenes (Total) 47

m-Xylane 16

o + p-Xylene 26

1,3 Dichlorcbenzene B U
1,2 Dichlorobenzene B U
1,4 Dichlorobenzans E U

{page
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qE EPA SAMPLE NO.
}—} VOLATILE ORGANICS ANALYSIS DATA SHEET .
b : TENTATIVELY IDENTIFIED COMFOUNDS ! !
| PBS14118SS !
" Lab Name: Hitiman Ebasco Contract: ESI 7018 ~. | !
“ ' :
= Lab Code: HITMAN Case No: NASA SAS No: N.A. §06 No: N.A.
Matrix: SOIL ' Lab Sample ID: HE35446
Sample wt/vol: § 6 Lab File JD: >CI@8S
9 .
Level: Low Date Received: ©38/20/89
(" % Moisture: not dec. Date Analyzed: 8/20/88
Column: PACK Dilution Factor: 1.1828

COMCENTRATION UNITS:

, Number TICs found: 12 (ug/L or ug/Kg) ug/Kg
1 ; : z ! ! : :
i CAS NUMBER i COMPOUND NAME ! RT ! EST. CONC. + Q@ !
} |sxnsumsns mux|n= ‘ EEESEEERS lmm =} saEmexzssc | sosesx |
i R lUnknown 4 1.05 ¢ g1. ! !
17 2. lUnknown o 1.14 260. | '
T v 3. 78784 |Butane, 2-methyl- (8CISCI) | 13.08 | e, | !
i i 4. 109660 {Pentane (ACN)(DOT)(BCISCI) | 14.65 ! 21. | 4
' i E. 85377 {Cyclopentane, methyl- (8CISC! 16.15 | 20. | !
! B. 96140 !Pentane, 3-methyl- (8CISCI) ! 18.89 ! 14, 1} '
1 7. 1758586 I[Cyclopentane, 1,3-dimethyl-,! 20.63 | g. |} !
i B. {Unknouwn | 22.86 | 20. |} !
V9. tUnknouwn ! 25.29 1 1, | i
: 110, 3073683 !Cyclohexane, 1,1 ,3-trimethyl! 27.35 | 38. | H
i HIR I 4326803 iCyclohexane, l1-ethyl-l1-methy! 28.80 | 33. |} !
V12, lUnknown i 34,12 1 140. | i
113, ! ! ) ' !
: L o14. ! ! L ! !
' 1 18, | | t ) !
. ! 1B6. ! 1 ! ! H
; S ! ] t ! !
{. | 18. ! ! H | H
! 19, ! ! } 1 !
1 20. ! ! ! ! }
: P21, | ! ! ! !
) | 22. ! ! ! ! !
i 23. 1 ! | { !
1 24. ! ! ] | !
V25, ' | { | !
) ! 2B. ! ' ! 1 H
: ! 27. ! ! ! ! 1
i 1 28. ' ! ! H !
1 29. ! ! ' ! H
! i 30. ! ! ! ! !
¢ ! H H ! | H
L.

FORM I VOA-TIC ' 1787 Rev.



detected for the VOCs analyzed. Also shown are the VOCs not detected in the SPF soil
samples. The compounds 1,1,1-Trichloroethane, Trichloroethene, and Naphthalene were
detected in all soil samples at maximum concentrations of approximately 1.0 to 1.5 ppm.
Trimethylbenzene, both 1,3,5- and 1,2,4-, were detected at 500 ppb levels. All other
VOCs detected were at concentrations less than 400 ppb.

Lead concentrations from the EP Toxicity tests were below the detection limit and
Flashpoints were greater than 200 °F for all of the samples, indicating that the soils were
not hazardous due to their toxicity or ignitability.

There were elevated levels of Total Petroleum Hydrocarbons in all soil samples taken
from the former Tank Area, as shown in Table 3-9. The TPH concentrations ranged from
a low of 93 mg/kg to a high of 2030 mg/kg. The highest concentrations of TPH were
found in samples collected from the north and west walls of the pit (near the Building)
and in the excavated soil taken from these areas.

3.2.1.2 Soil Gas Survey

In October, 1989, a soil gas survey was conducted at the Space Power Facility. A total
of 22 soil gas samples were collected and analyzed. The locations of the survey points
were determined based on several factors, including the distribution of underground
utilities. Buried pipelines and conduits are generally packed in gravel or other highly
transmissive materials which can affect the rate and direction of contaminant movement
by providing a preferential pathway for migration. Contaminants also tend to migrate
along building foundations and follow the ground surface topography.

Soil gas samples were collected in the following manner. A solid steel probe was
advanced 3 to 4 feet into the ground and then withdrawn. A sampling probe with a
slightly larger diameter was then advanced 2 feet into the hole. Gas was purged from the
sampling probe using a hand-operated vacuum pump. A sample was then collected from
the top of the sampling probe upstream of the vacuum pump. A 1.0 ml sample was
extracted, injected into a portable gas chromatograph (GC), and analyzed. The GC was
calibrated to quantify Dichloroethene (DCE), Benzene, Trichloroethene (TCE), Toluene,
Tetrachlorethene (PCE), and Xylene. All concentrations were reported in microliters of
analyte vapor per 1,000 liters of air (parts per billion (ppb)).

The results of the soil gas survey are shown in Table 3-10. Figures 3-19 and 3-20 show
the sampling locations, compounds detected and the compound concentrations. Figure
3-19 highlights the relative distribution of the fuel-related compounds while Figure 3-20
focuses on the distribution of detected organic solvent materials. Most of the areas
sampled showed measurable levels of one or more of the target compounds. The highest
concentrations detected were found near former UST locations, along building
foundations, roadbeds, railroad tracks or along buried utility lines.

PBS Phase I Report 3- 14
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The majority of the soil gas samples indicated contamination only from fuel products.
The highest concentrations of fuel products in the soil gas were found on the west side
of the Building. Sample 1411-10 had the highest fuel product concentration at this site,
with a total Benzene-Toluene-Xylene concentration of approximately 3,000 ppb. Samples
1411-9, 1411-10 and C-5 showed elevated concentrations of these compounds. These
samples are aligned in a northwest direction anc have a concentration gradient o 10%
to 50% towards the northwest for a distance of several hundred feet. The relative location

of these samples and their concentrations indicate the possibility of ground water
contamination.

Fuel products also were detected on the southern side of the Building. The highest
concentration in this area was at sample point 1411-2, just south of the Tank Area, which
had an elevated Toluene and Xylene concentration. The contamination in this area may
be due to contaminant migration from the former Tank Area or west side of the Building,
or it could be from an independent source. Samples south of the Building, in the vicinity
of the removed USTs, showed concentrations of Benzene, Toluene, and Xylene ranging
from 10 to 130 ppb. All of the samples south of the Building show similar concentrations
with no steep concentration gradient in any direction, which is generally indicative of
ground water contamination.

The only location displaying one of the target solvents was 141 1-15, on the southeast side
of the Building, which showed TCE at 700 ppb. This isolated reading could indicate that
a spill may have occurred at this location.

3.2.2 Current Investigation and Results

The field activities at the Space Power Facility Area associated with the current
investigation were conducted on the following dates:

Soil Sampling: 12/10/90, 12/11/90 and 12/12/90
Ground Water Sampling: 1/16/91

Sediment Sampling: 1/11/91

Ground Water Level Measurements: 1/9/91, 5/9/91

The results of these sampling and analysis activities, are presented below.

3221 Soil Sampling and Analyses

At the Space Power Facility, six borings were completed and five of these locations were
finished as ground water monitoring wells. All six borings at the Space Power Facility
encountered shale bedrock from 7 feet to 9.5 feet below the ground surface. Location
PBS-SP-02 was planned to be finished as a monitoring well but upon completion of the

PBS Phase I Repont 3-15
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1.0 INTRODUCTION

This report summarizes the work performed during the first phase of an underground
storage tank (UST) Corrective Actions Remedial Investigation / Feasibility Study (RVFS)
at the NASA Plum Brook Station (PBS), The projected scope of the overall investigation
was detailed in the PBS UST Corrective Actions RI/FS Work Plan developed by NASA
and Ebasco Environmental (August, 1990 - Final Draft).

1.1 Objectives

The USTs at PBS have been the subject of study since new UST regulations went into.
effect in 1988. The ultimate objective of the federally and state-mandated UST corrective

actions requirements is the cleanup of contaminated soil and ground water associated with

leaking USTs. The purpose of the overall Corrective Actions RUFS project of which the

current investigation is an initial element, is to: characterize the nature and extent of any

contamination in the soil, ground or surface water which has resulted from leaking UST

systems at four (4) separate areas at PBS; evaluate the currently available remedial

alternatives for addressing this contamination; and develop a Comrective Actions Plan for

the UST sites for managing the associated risks to human health and the environment.

The primary objectives of the current investigation were to compile all the currently
available data from the previous and current investigations for each of the four (4) Tank
Areas, determine the contaminants present at each Tank Area (and consequently, the
contaminants not present), conclude which detected contaminants were logically and
physically linked to the reported contents of the former USTs and identify the pathways
by which the residual contamination present may spread. A secondary objective of the
investigation was to document either the presence or absence of contaminants at each
Tank Area so that a more efficient, targeted analytical program could be designed for any
future characterization work that may be required.

1.2 Project Background

To comply with the 1988 regulations, twenty (20) USTs at the NASA Lewis Research
Center (LeRC) and nineteen (19) USTs at PBS were identified ‘as requiring study under
a UST Compliance Program. The tanks were designated for study based on information
contained in LeRC and PBS UST inventory listings. In the fall of 1989, three more tanks
at LeRC were located, identified, and scheduled for removal. All forty-two tanks
conwained petroleum products, hazardous spent solvents or unknown products.

A UST Compliance Program was designed by Ebasco Environmental and NASA to assure

that the LeRC (which administratively includes PBS) was in compliance with the
applicable state and federal regulatory requirements for USTs. As part of implementing

PBS Phase I Report 1-1



this program, -the fourteen (14) tanks at PBS were removed, and UST Closure
Assessments were conducted by Ebasco. The locations of these former tank areas are
shown in Figure 1-1. ‘Table 1-1 summarizes the principal events of the PBS UST project
history. Sampling and monitoring performed during the closure assessments indicated that
the tanks had been leaking or that spills had apparently occurred. As a result, a 3-phase
Corrective Actions Remedial Investigation / Feasibility Study (RVFS) for the PBS -was
developed to characterize the nature and extent of any contamination, and to evaluate the
currently available remedial alternatives for addressing the contamination. Phase I was
the preliminary characterization effort aimed at describing current conditions at the tank
areas. Phase II of the plan was the Remedial Investigation, and Phase III was the
Feasibility Study.

Previously, the tank areas were assessed during tank closure activities, and during an
initial field program which included limited soil excavation, soil sampling, ground water
monitoring well installation, and soil gas surveys. The additional characterization
activities performed in this study focus on determining the full nature of the residual
contamination, and the potential for off-site migration of contaminants.

1.3 . Facilitv Backeround Infonnat.ion ’

The Plum Brook Station is located approximately 4 miles south of Sandusky, Ohio, and
covers approximately 6500 acres. Approximately 160 structures, many of them storage
facilities, are located at the Plum Brook Station (Environmental Resources Document for
NASA Lewis Research Center, May 1983). Much of the facilities at PBS are inactive
currently. Actvities associated with the four primary areas of investigation during the
Phase 1 study are discussed as follows. Building 7131 at the Garage and Maintenance
area continues to be used for vehicle and equipment maintenance, and is currently staffed
with two to three employees. The remaining buildings in the Garage and Maintenance
area, Buildings 7122 and 7121, are not staffed and are not in active use. During the
Phase 1 investigation, operations were taking place at the Space Power Facility (SPF) and
are expected to continue on an intermittent basis during the near future as various projects
are undertaken at the SPF. The pump station, Building 8133, is staffed by two employees
currently. The reactor area is inactive currently and no staff is assigned to the area. In
total there are approximately 100 people working at the Plum Brook Station, most of
whom are not regularly in the four Phase 1 areas of concemn.

Acreage within the boundary of the site is primarily unused open space comprised of
woodland, brushland and grassland. Approximately 23% of the site is associated with

facilities and site operations (Environmental Resources Document for NASA Lewis
Research Center, 1990).

The land immediately surrounding the site is used as a rural residential area with homes
along the adjacent roadways. Farm fields and open fields with some wooded tracts
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account for the remainder of the immediate surrounding properties.

There are 130 ground water well beyond the Plum Brook Station boundary which are
within a four mile radius of the site. None of these ground water wells are within 3/4 of
a mile of any of the tank areas included in the Phase 1 investigation.

The Plum Brook Station is underlain by lucustrine glacial deposits.and consolidated
sedimentary rock. The lucustrine deposits are composed of clays and silts. These
deposits were settled out of glacial lakes. The lake sediments are approximately 5 to 20
feet thick. Lucustrine deposits are poorly drained (Environmental Resources Document
for NASA Lewis Research Center, May 1983).

The bedrock of the area is consolidated sedimentary rock. The regional dip of the strata
is easterly, and younger rocks crop out progressively from west to east. The bedrock is
limestone in the western part of the facility and shale in the eastern portion. The
limestone formations have considerable variation in physical and chemical structure;
nevertheless, the limestone has high porosity and makes excellent aquifers. The shale
material has little porosity, except for fractures near the surface (Environmental Resources
Document for NASA Lewis Research Center, May 1983).

14 Previous Investigations

Nineteen (19) USTs at PBS were identified as requiring study under a UST Compliance
Program developed by Ebasco in 1989. From late June through December of 1989,
fourteen (14) USTs were removed from the PBS in accordance with this program. Table
1-2 identifies the tanks, indicates the areas from which they were removed, and notes the

type of material reported to have been stored in each tank given the best available
records.

The removal of the USTs included the performance of a closure assessment as required
by regulation. In addition, an initial remediation effort was conducted at the Garage and
Maintenance Area (Building No. 7132), and soil gas surveys were performed at three of
the four tank areas as indicated in Table 1-1. The results of each of these prior
investigations is included in the appropriate subsections of Section 3.0.
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TABLE 1.2

PBS USTs Removed During the 1989 Calendar Year

No.

Location of Tanks

Garage and
Maintenance Area:

Building 7121

Building 7131

Building 7132

" Space Power Facilitv:
Building 1411

Pump Station:
Building 8133

Reactor Area:

Building 1131

PBS Phase I Report
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Capacity

(Gallons) Contents
3,000 waste oil and solvents
700 acetone, TCE, and TCA,
respectively
1,500 ' waste oil
9,000 _ gasoline
1,000 waste oil
750 gasoline/diesel
7.900 gasoline/diesel
and fuel
500 waste o0il and solvents



2.0 ASSESSMENT METHODOLOGY

2.1  Overview of the Phase I Field Investigatioh Program

This section details the sampling locations and describes the sampling methods which
were used during the Phase I field investigation, which started in November 1990 and
continued into May 1991. The following sections outline the procedures which were used
and the locations of samples collected during each portion of the field program. The field
activities involved in the Phase I field investigation included soil borings and sampling,
well installation, ground water sampling, and sediment sampling.

2.1.1 Sample and Sample Location Identifiers

All of the field samples and the sampling locations in the Phase I field investigation are
identified by a standard nomenclature. The location identifiers (IDs) have three segments
to the character string, while the sample identifiers have the same three segments and a
fourth segment indicating the sample medium. Both the location and sample IDs have
as the first segment of the identifier PBS, indicating Plum Brook Station. Both also have
as the second portion of the identifier an area code, either GM (Garage and Maintenance
Area), SP (Space Power Facility), PS (Pump Station), or RA (Reactor Area). During the
previous closure assessments the four digit building number, such as 1411 for the Space
Power Facility, was used as the location code. Following the area code, the field samples
have a segment identifying the sample medium, either SB (soil boring), GW (ground
water), or SS (sediment). Both the sample and location identifiers end in the sequential
number assigned to each location in each area of concern. An example of a location code
would be PBS-GM-06, denoting the sixth boring location at the Garage and Maintenance
Area. An example of a sample code would be PBS-RA-SB-04, denoting a soil boring
sample at the fourth boring location at the Reactor Area.

2.1.2 Soil Borings and Monitoring Well Installations

Soil borings were completed at 23 locations at the four different UST areas of concern
at the Plum Brook Station. Of these 23 soil borings, 20 were completed as ground water
monitoring wells. Although it was expected that 22 of the 23 soil boring locations would
be completed as wells, two locations were not completed as wells because of a lack of
ground water. The boring log for each location can be found in Appendix E.

All of the well casing materials, including screens, risers and bottom caps, was 304
stainless steel. A sand pack of #5 Medium Blast sand was poured around the screened
portion of each well. A bentonite seal was then placed above the sand pack to prevent
infiltration. All of the wells were then finished with a concrete base and an above ground
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aluminum well protector. Well logs with well construction diagrams and elevations can
be found in Appendix F. As the final part of the well installation and prior to the ground
water sampling, each of the 20 monitoring wells was developed. Well development
consisted of removing from 4 to 5 well volumes with a hand bailer.

2.1.3 Subsurface Soil Sample Collection

Hollow stem auger drilling, using 4 1/4" augers, was used to complete all of the soil
borings during the Phase I field effort. Continuous split spoon sampling was performed
during the drilling at each boring location. The split spoons used were 24" in length and
2" in diameter.

The split spoon samples were scanned with a photoionization detector (PID) and any
readings above background levels were noted. The recovery, composition, consistency,
and color of the soil samples were recorded in the field log book and are reported in the
boring logs in Appendix E.

A portion of each split spoon sample was placed in a stainless steel bowl to be
composited and then placed in sample containers for transport to the analytical laboratory.
The exception to this routine involved the collection of the volatiles sample. One split
spoon was selected between 5 feet and 15 feet below the ground surface to be the
volatiles sample. The depth at which the volatiles sample was taken was determined by
scanning with the PID for elevated levels of volatiles. The sample containers for the

volatiles analysis were immediately filled and sealed after the split spoon was opened and
scanned with the PID.

Prior to setting up at each boring location, the split spoons and drilling equipment,
including augers, rods, drill bit and tools, were decontaminated. A portable steam washer
was used to decontaminate this equipment. Potable water was used for the steam wash.
No solvents were used during the decontamination process.

2.14 Ground Water Sample Collection

Ground water sampling was conducted at one background location and one contaminated
location for each of the four areas for a total of eight unique ground water samples. The
schedule below lists the wells that were sampled at each area and also denotes whether
the well was considered to be a contaminated location or a background location prior to
sampling:
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PRESUMED PRESUMED

BACKGROUND CONTAMINATED
TANK AREA - LOCATION . LOCATION
Garage and Maintenance Area PBS-GM-02 PBS-GM-06
Space Power Facility PBS-SP-01 ? PBS-SP-06
Pump Station PBS-PS-04 PBS-PS-02
Reactor Area PBS-RA-01 PBS-RA-04

Each of the eight wells sampled was purged of three well volumes prior to taking the
ground water samples. Both the well purging and the sampling was done with a stainless
steel bailer which was decontaminated prior to use at each monitoring well. The bailers
were disassembled and washed in a solution of distilled water and trisodium phosphate,
and then rinsed with distilled water. No solvents were used during the decontamination
of the bailers.

2.15 Sediment/Surface Water Grab Sample Collection

Five sediment samples were collected as part of the field investigation. Two samples
each were collected at the Garage and Maintenance Area and the Space Power Facility,
and one was collected at the Pump Station. All of the samples collected were sampled
from the drainage channels near the former tank locations. As there were no drainage
channels near the former tank locations at the Reactor Area, no sediment sample was
collected at that area. The sediment samples from other areas were collected using a
stainless steel trowel and were placed in the sample jars for transport to the laboratory.

2.1.6 Sample Shipment and Chain of Custody

All of the field samples collected, including subsurface soils, ground water and sediment,
were submitted to Hinman Ebasco for laboratory analysis. Chain of custody forms were
submitted to the laboratory with each set of samples submitted. Chain of custody forms
included each sample identifier, the sample matrix, the required analyses, and sample
collection date. Samples were submitted via an overnight delivery service on a daily
basis and were: received by the laboratory within 24 hours of shipment. Samples were
logged in at the lab and the chain of custody forms were returned. Chain of custody
forms are included in Appendix G.

2.1.7 Ground Water Level Measurements

Two rounds of ground water level measurements were taken. The first set of ground
water level measurements was taken during well development in January 1991. The
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second set of measurements was taken on May 9, 1991 to get a second set of data for
determining ground water flow characteristics. An electronic ground water level indicator
was used both times to obtain the water levels relative to the top of the well casings.
These data along with the surveying information provided by the NASA Facilities
Engineering Division were used to assess ground water flow at the four former UST
areas. .

2.2 Overview of the Data Evaluation Process

221 Laboratory Data Quality Assurance and Quality Control

All of the samples collected during the Phase I field program were analyzed by Hittman
Ebasco Associates. All analytical laboratory data was generated using Data Quality
Objective (DQO) Level 4. This level requires full laboratory analytical procedures in
accordance with USEPA recognized quality control. Since the primary use of Phase I
data, at this time, is to focus Phase II, DQO Level 4 was not employed for independent
data validation of data from the laboratory. Data validation was performed by the
laboratory in accordance with Contract Laboratory Protocols (CLP) and independent data

validation can be completed in the future to qualify the data for use in the risk
assessment .

All of the field samples, duplicates and field blanks were analyzed for the Target
Compound List (TCL) volatiles, semivolatiles, and pesticides/PCBs and Target Analyte
List (TAL) metals and cyanide and Total Petroleum Hydrocarbons (TPH). Trip blanks
were analyzed for TCL volatiles. The TCL/TAL analyses were completed following
USEPA Contract Laboratory Protocols (CLP) for laboratory data quality standards. The
TPH analysis was performed in accordance with EPA method 418.1. The laboratory
results for the TCL/TAL analyses were reported following stringent quality requirements
for laboratory blanks and laboratory data validation. The laboratory sample data reporting
forms (Form 1) are shown in Appendix H for each sample. A number of samples were
reanalyzed due to inconsistencies in lab quality control, such as matrix spike recoveries
out of the acceptable range. For samples that had more than one sample result both
sample results were reported.

Following the TCL volatiles and semivolatiles analysis Hittman Ebasco conducted a
library search to identify Tentatively Identified Compounds (TICs). Numerous TICs were
identified for various samples and these TICs are shown on the Form 1 for each sample
in Appendix H. The TICs were not considersd in the analysis of the Phase I data for
various reasons, first the very nature of TICs, i.e. compounds that are tentatively
identified, makes them very suspect, also according the Hittman Ebasco representatives
TICs can often be an indication of natural background hydrocarbons, related to this is the
fact that no correlation was found between the TICs and compounds suspected to be
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stored in the removed underground storage tanks.

The Contract Required -Quantitation Limits (CRQL) for TCL/TAL analyses as set forth
in the CLP were met for the field samples and QA samples during the Phase I
operations. Soil sample results from Hittman Ebasco were reported on a wet weight basis
as CLP requires, because of this the soil samples results have slightly varying quantitation
limits due to variations in moisture content of the various soil samples. This is not
unusual with soil samples because of the varying soil characteristics and water content
of each unique sample. Sample quantitation limits that vary greatly from the CRQL are
a result of sample dilution due to elevated levels of contaminants in the sample.

222 Analytical Results for Organic Compounds

The results of analyses for organic compounds in the soil, ground water and sediment
samples taken at the site during past studies and the current investigation have been
compiled and presented for each Tank Area in Section 3. In general, the set of organics
analyzed for in the past studies varied somewhat between studies and across the Tank
~ Areas. Consistent analyses were performed for all samples taken during the current
investigation. In this Report, results for all detected and undetected (but tested for)
organics have been presented as they appeared in the earlier original study reports.
Contaminant data from the previous investigations were summarized in a manner chosen
to best convey the nature and extent of any organics contamination present in a manner

consistent with the number of samples taken, the analyses performed on those samples,
and the quality of the data. '

The organics data from the current investigation related to Volatile Organic Compounds,
semivolatile organic compounds (B/N/A extractables), pesticides, polychlorinated
biphenyls (PCBs), and Total Petroleum Hydrocarbons (TPH). With very few exceptions,
the organic compounds analyzed for in the soil, ground water, and sediment samples are
not naturally occurring at levels detectable by standard techniques. As such, finding such
a compound in a sample at a concentration above the detection limit is indicative of
anthropogenic contamination. All detected organics were, therefore, highlighted in this
Report. A notable exception to this generality may be the Total Petroleum Hydrocarbons.
Natural oil-bearing shales and limestones are present in the PBS area. The soil borings
conducted for the current investigation encountered shale bedrock beneath two of the
Tank Areas (areas where the borings were terminated at the bedrock). It is possible that
rock samples from these areas may contain some detectable concentration of natural TPH.
However, the soil saraples taken from the borings made for the current investigation
consisted of the overburden material (either naturally occurring or fill) which would not
be expected to have detectable TPH content. As such, the TPH detected in the current
overburden samples was generally taken to be indicative of UST leakage or spills
especially if concentrations exceeded about 40-50 mg/Kg. '

PBS Phase I Report 2-5



ot e d a4

-~

o The procedure used to compile and review the analytical data generated during the current
= investigation involved the following:

L.

The raw data sheets from the laborﬁtory were examined and the data was
compiled into a series of comprehensive data tables. A data table was

constructed for each Tank Area/environmental medium combmatmn This - -

amounted to a total of 15 major tables, representing the results of soil,
ground water, and sediment testing at each of the four areas (except for
sediments at the Reactor Area), and four tables showing the results of the
trip blanks and the soil, ground water, and sediment field blanks. These
tables are included as Appendices A (soil results), B (ground water
results), C (sediment results), and D (blank results). A separate table was
constructed for each Tank Area within Appendices A, B and C, with Table
1 pertaining to the Garage and Maintenance Area, Table 2 to the Space
Power Facility, Table 3 to the Pump Station and Table 4 to the Reactor
Area. Each appendix table contains the results of each analysis or
reanalysis performed for every sample in that Tank Area, and includes all
analytes, whether or not they were detected. Undetected results were noted
by the appropriate quantitative detection limit and the "U" qualifier. Each
appendix table lists the analytical results in the following order: volatile
organic compounds, semivolatile organic compounds, pesticides/PCBs,
metals, cyanide, and TPH. 'The identification number, type, depth of
collection and date of collection also are noted for each individual sample.

The full set of data for each Tank Area was examined with respect to
QA/QC, observation of contamination in blanks, and identification of
possible laboratory contaminants. This review included direct discussions
with the laboratory. Based on this review and analysis, six organic
compounds were identified to be probable laboratory contaminants
(Methylene Chloride, Acetone, Carbon Disulfide, bis (2-
Ethylhexyl)phthalate, Butylbenzylphthalate and Di-n-Octylphthalate) and
one pesticide (Endosulfan Sulfate) was determined to be spurious due to
its general presence in the blanks. These compounds were not further
considered in relation to UST contamination.

The reviewed data on organics were summarized in both graphical and
tabular form for each Tank Area. Contaminant maps were developed
which identified where the various contaminants were detected at each area
and at what concentration. A suparate contaminant map was developed for
the soil, ground water, and sediment data for each area. These are
presented and discussed below. The identified laboratory and blank
contaminants were not included on these contaminant maps. Secondly,
summary tables of the organics detected at each tank area were compiled.
These tables list all detected organics and identify the maximum
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concentration of each compound detected in each of the three
environmental media and at what frequency they were detected (e.g., 3/
representing detections in 3 out of 7 samples taken in that medium at that
Tank Area). These summary tables also are presented and discussed in
Section 3.

223 Analytical Results for Inorganic Compounds

Inorganics were not analyzed in any of the prior investigations, but were analyzed during
the current investigation. Metals may have been associated with the USTs, in that metal
complexes have historically been added to fuels and lubricating oils, to enhance their
performance. Examples include zinc, barium, nickel, lead, and vanadium. Waste solvents
may also have become contaminated with metals through physical or chemical reaction
mechanisms. These inorganics represent possible contamination from the former fuel,
waste oil, and waste solvent USTs.

Unlike the vast majority of the organics tested for, the inorganics are naturally occurring
in soils. Many of these inorganics, however, are not associated with significant health
risks in connection with a broad range of soil concentrations and plausible exposures, and
others are actually required by the body. As such, detection of an inorganic in a soil
sample is not automatically a concern. The natural presence of inorganics in soils dictates
that some criteria be developed for judging if the level of the inorganic detected is
significantly greater than naturally occurring levels. Frequently, the "background”
concentration is used as this criterion. As the natural background level of an inorganic
typically varies by 2 or 3 orders of magnitude, depending on where in the United States
the soil is, a measurement of local background concentration is required for making
judgments about possible anthropogenic sources of inorganics contamination.

As was previously noted, a set of the soil borings were located in areas thought not to be
influenced by the contamination from the leaking USTs. Two locations were chosen from
each of the four Tank Areas. However, upon review of the laboratory resuits of the soil
analyses from these samples, four of the eight samples were found to contain organics
contamination (PBS-GM-SB-02, PBS-PS-SB-01, PBS-PS-SB-04, PBS-SP-SB-02). As
organics contamination could be linked to inorganics contamination, the four samples
showing organics contamination were not considered in calculating the local background
inorganics concentration statistics used in this Report. The concentrations measured in
the remaining four samples (PBS-GM-SB-01, PBS-RA-SB-01, PBS-RA-SB-06, and PBS-
SP-SB-01) were used to characterize the local background inorgamcs concentrations for
this study.

In keeping with the newly established OEPA "How Clean is Clean Policy” (OEPA, July
26,1991), the following equation was used to calculate "Upper Confidence
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Limits" (UCLs) as criteria to compare 1o on-site inorganic concentrations to dtermine if
they are statistically greater than background:

X+ ik(é)' )

where, o -X = mean background concentration of compound
a= relzmve standard deviation of background data
k = tolerance factor.

These are shown for inorganics in Table 2-1. When available, Table 2-1 also shows two
other criteria with regard to the inorganics. The first was published ranges of natural soil
inorganics concentrations for the United States. As has been noted, these ranges are
characteristically wide, displaying significant regional variability. The second criteria
examined was the Soil Clean-Up Criteria being enforced by the State of New Jersey.
While these criteria are not enforceable in Ohio, they provide an indication of the cut-off
levels of inorganics that have been used as soil remediation targets in other places. The
State of Ohio currently has not established criteria for inorganic clean-up in soils.

Taken togemér, the method used to evaluate the analytical results for inorganics in the
soils from the current investigation was to (refer to Table 2-1):

1. Establish the "local background” concentration of each inorganic tested for
by averaging the four background samples and calculating their standard
deviation.

2. Calculating the OEPA criteria for companson to background (i.e., the
UCLs).

3. Compare the measured inorganics concentrations from each soil sample to

the UCL determined in Step 2. If this concentration was not exceeded,

determine that no problem was indicated. If this concentration was
exceeded, proceed to Step 4.

4. Determine if the inorganic exceeding the UCL is a natural nutrient or
element not typically of concern for health reasons. If the inorganic is not
- typically considered a health risk in soils at these levels, determine that no

problem was indicated. If the inorganic did not fall into one of these two
categories, proceed to Step 5.

5. Compare the sample concentration to the United States background range
and the New Jersey Soil Clean-Up Criteria (when these criteria exist).
Determine whether the measured concentration fell outside the United
States range or exceeded the New Jersey criteria. If it did neither,
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determine that no problem was indicated, otherwise, flag the inorganic and
location as a possible concern.

The results of applying this sequential data analysis approach to the information collected
during the current investigation is reported for each Tank Area in Section 3.

. .

2.24 Ground Water Level Contours

The two sets of monitoring well ground water level measurements, taken in May and
January, were combined with the wellhead surveying data to generate ground water
contour maps for each Tank Area. Separate contour maps were drawn for May and
January for each location. These maps showed the apparent local ground water flow”
patterns at each Tank Area, including the influence of existing structures and topography.

In addition, the May ground water level measurements from each Tank Area were
combined to create an overall PBS ground water contour map. This map depicts the
overall site ground water flow direction, when local influences are netted out. The
ground water contour maps for each Tank Area and time of year, as well as the overall
site contour map, are presented and discussed in Section 3.

225 Boring Logs and Well Logs

Field measurements and observations during the installation of the boreholes and
monitoring wells in the current investigation were used to develop the Boring Logs and
Well Logs contained in Appendices E and F, respectively. This information was used to
develop a general characterization of the soils and near surface stratigraphy at each of the
four Tank Areas. These descriptions are presented and discussed in Section 3.
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TABLE 2-1

- Criteria Used for Comparisons
of Inorganics in Soils to Background Levels

NA Not Available
(N) Nutrient / Not of Health Concern under These Conditions
(1) NJDEP, Summary of Approaches to Soil Cleanup Levels, Table 1

OEPA
- Criteria
Mean Conc. in k Mean Range of New Jerse
Bkgd. Samples Standard Tolerance + U.S. Bkgd. Soil Cleanu
(n=4) Deviation Factor k x s.d. Conc.(1) Criteria(1)
INORGANICS (ma/Kg) (mg/Kg) (mg/Kg)
Aluminum 9845 3650 5.145 | 28624.25 NA NA
Antimony 1.83 0.08 5.145 2.24 NA NA
Arsenic 6.53 2.65 5.145 20.16 1.1-16.7 - 20
Barium 79.8 42.6 5.145 298.98 NA 7 400
Beryllium 0.46 0.04 5.145 0.67 1-7 - NA
Cadmium 2.48 0.85 5145  7.37 0.01-1 3
Calcium (N) 16165 8380 5.145 | 59280.10 NA NA
Chromium 16.1 4.51 5.145 39.30 1-1500 100
Cobalt 111 6.7 5.145 45.57 NA NA
-|{Copper 18 5.4 5.145 45.78 2-200 170
|iron (N) 25075 9036 5.145 | 71565.22 NA NA
Lead 9.95 3.16 5.145 26.21 2-200 250-1000
Magnesium (N) 5630 1728 5.145 | 14520.58 NA NA
Manganese (N) 580 478 5.145 | 3049.31 NA NA
Mercury 0.11 0.007 5.145 0.16 0.01-4.8 1
Nickel 33 20.36 5.145 137.75 3-550 - 100
Potassium 964 587 5.145 | 4035.57 NA NA
Selenium 3.82 5.3 5.145 31.09 0.01-6 4
Silver 0.63 0.05 5.145 0.89 0.01-5 5
"1Sodium (N) 585 270 7.655 | 2651.85 NA ‘NA
Thallium 0.86 0.04 5.145 1.07 NA NA
Vanadium 26.5 121 5.145 88.75 NA NA
Zinc 59 24.4 5.145 184.54 10-3000 350
Cyanide 1.23 0.08 5.145 1.64 NA NA
NOTES



3.0 SITE CHARACTERIZATION FINDINGS

This section summarizes the studies conducted at each of the four tank areas, presents the
results of the studies, describes the contamination observed and the potential pathways for
contaminant migration. The locations of the four former PBS UST Areas are shown on
Figure 3-1. . .

For purposes of gaining some perspective on ground water flow, the theoretical Darcy’s
Law flow velocity was calculated for the overburden aquifer using the measured ground
water level gradients and the theoretical hydraulic conductivity values for the soil units
encountered at each Tank Area (a maximum of 10 meters per second for fine sand to
a minimum of 10" for clay, silt, or glacial till). It must be highlighted that the hydraulic
conductivities used were characteristic published values reported to correspond to the
standard soil types encountered. No Tank Area-specific hydraulic conductivity (aquifer)
tests were conducted. As such, the calculational results must be considered to be
illustrative at best. Taking the maximum theoretical hydraulic conductivity for the various
soil units observed to be present at each Tank Area, the maximum horizontal ground
water flow velocities associated with the January and May 1991 were calculated as

V“ = [K (h] - hz)]ll‘
where,
Vi Darcy’s Flow Velocity
K Theoritical hydraulic conductivity

Difference in hydraulic head
Distance along the flow path between the points where h, and h,
were measured.

N’
nmnnn

It must be emphasized that this estimate is based on the theoretical performance of a
homogeneous water-bearing layer consisting entirely of the most transmissive soil type.
This would generally be expected to be conservative, or leading to flow velocities higher
than what might actually be observed. All of the boreholes exhibited multiple soil units,
and many of these units are reported to have characteristic hydraulic conductivities many
orders of magnitude lower than the value used to scale the maximum flow velocity.
These factors would indicate that horizontal flow velocities in undisturbed areas (i.e.,
areas with no buried utility lines, building foundations, or other preferential pathway
structures) would be lower than the calculated values. On the other hand, a coarse gravel
utility trench or roadbed would be expected to allow for faster ground water migration
along its length. These preferential migration rates typically would be many times larger
than the theoretical Darcy Law rates that were calculated.

The ground water flow direction and velocity in the bedrock. aquifer have not been
investigated. |
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3.2 Space Power Facility

On September 18 and 19, 1989 two (2) USTs were removed from the Space Power
Facility (SPF). The tanks were located in a common pit adjacent to the south foundation
wall of Building No. 1411, near the boiler room. Figure 3-1 shows the location of the
SPF at the Plum Brook Station. Both of the 1,000 gallon-capacity steel tanks were
installed in 1968. Tank 1411-1 (#24) contained waste oil and solvents, and was in use
until it was removed. Tank 1411-2 (#25) previously contained fuel oil, but was out of
use and contained water when it was removed.

321 Previous Investigations and Results

The activities conducted at the Space Power Facility have included a closure assessment
and a soil gas survey. These activities are reviewed below.

3.2.1.1 ' UST Closure Assessment

As part of the UST removal operation, a closure assessment was completed. The
assessment included a visual site inspection, soil sample collection and analysis, and
examination of the tanks after removal. The tanks were inspected by the Ebasco

representatives onsite and by John Graves of the Inspection Division of the State Fire
Marshall’s Office.

Tank 1411-1 (#24) was removed on September 18, 1989 and Tank 1411-2 (#25) was
removed on September 19, 1989 from the area south of Building No. 1411 between two
driveways. During excavation, shale bedrock was encountered approximately twelve (12)
feet below the ground surface. Soil sampling was performed in the excavation on
September 19th. A total of nine (9) soil samples were collected. Four (4) samples were '
taken from the pile of excavated material, and analyzed for VOCs, TPH, EP Toxicity lead
and ignitability. The remaining five (5) samples were taken from the walls and bottom
of the pit. One of these was analyzed for VOCs, TPH, EP Toxicity lead, and ignitability,
and the others were analyzed for VOCs and TPH. These sampling locations are identified
on Figure 3-18.

VOC contamination was found in the soils. A total of 35 different compounds were
detected in the soil samples analyzed. Table 3-9 shows the highest concentrations
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detected for the VOCs analyzed. Also shown are the VOCs not detected in the SPF soil
samples. The compounds 1,1,1-Trichloroethane, Trichloroethene, and Naphthalene were
detected in all soil samples at maximum concentrations of approximately 1.0 to 1.5 ppm.
Trimethylbenzene, both 1,3,5- and 1,2,4-, were detected at 500 ppb levels. All other
VOCs detected were at concentrations less than 400 ppb.

Lead concentrations from the EP Toxicity tests were below the detection limit and
Flashpoints were greater than 200 °F for all of the samples, indicating that the soils were
not hazardous due to their toxicity or ignitability.

There were elevated levels of Total Petroleum Hydrocarbons in all soil samples taken
from the former Tank Area, as shown in Table 3-9. The TPH concentrations ranged from
a low of 93 mg/kg to a high of 2030 mg/kg. The highest concentrations of TPH were
found in samples collected from the north and west walls of the pit (near the Building)
and in the excavated soil taken from these areas.

3212 Soil Gas Survey

In October, 1989, a soil gas survey was conducted at the Space Power Facility. A total
of 22 soil gas samples were collected and analyzed. The locations of the survey points
were determined based on several factors, including the distribution of underground
utilities. Buried pipelines and conduits are generally packed in gravel or other highly
transmissive materials which can affect the rate and direction of contaminant movement
by providing a preferential pathway for migration. Contaminants also tend to migrate
along building foundations and follow the ground surface topography.

Soil gas samples were collected in the following manner. A solid steel probe was
advanced 3 to 4 feet into the ground and then withdrawn. A sampling probe with a
slightly larger diameter was then advanced 2 feet into the hole. Gas was purged from the
sampling probe using a hand-operated vacuum pump. A sample was then collected from
the top of the sampling probe upstream of the vacuum pump. A 1.0 ml sample was
extracted, injected into a portable gas chromatograph (GC), and analyzed. The GC was
calibrated to quantify Dichloroethene (DCE), Benzene, Trichloroethene (TCE), Toluene,
Tetrachlorethene (PCE), and Xylene. All concentrations were reported in microliters of
analyte vapor per 1,000 liters of air (parts per billion (ppb)).

The results of the soil gas survey are shown in Table 3-10. Figures 3-19 and 3-20 show
the sampling locations, compounds detected and the compound concentrations. Figure
3-19 highlights the relative distribution of the fuel-related compounds while Figure 3-20
focuses on the distribution of detected organic solvent materials. Most of the areas
sampled showed measurable levels of one or more of the target compounds. The highest
concentrations detected were found near former UST locations, along building
foundations, roadbeds, railroad tracks or along buried utility lines.
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The majority of the soil gas samples indicated contamination only from fuel products.
The highest concentrations of fuel products in the soil gas were found on the west side
of the Building. Sample 1411-10 had the highest fuel product concentration at this site,
with a total Benzene-Toluene-Xylene concentration of approximately 3,000 ppb. Samples
1411-9, 1411-10 and C-5 showed elevated concentrations of these compounds. These
samples are aligned in a northwest direction anG have a concentration gradient ol 10%
to 50% towards the northwest for a distance of several hundred feet. The relative location
of these samples and their concentrations indicate the possibility of ground water
contamination.

Fuel products also were detected on the southern side of the Building. The highest
concentration in this area was at sample point 1411-2, just south of the Tank Area, which
had an elevated Toluene and Xylene concentration. The contamination in this area may
be due to contaminant migration from the former Tank Area or west side of the Building,
or it could be from an independent source. Samples south of the Building, in the vicinity
of the removed USTs, showed concentrations of Benzene, Toluene, and Xylene ranging
from 10 to 130 ppb. All of the samples south of the Building show similar concentrations
with no steep concentration gradient in any direction, which is generally indicative of
ground water contamination.

The only location displaying one of the target solvents was 1411- 15, on the southeast side
of the Building, which showed TCE at 700 ppb. This isolated reading could indicate that
a spill may have occurred at this location.

3.2.2 Current Investigation and Results

The field activities at the Space Power Facility Area associated with the current
investigation were conducted on the following dates:

Soil Sampling: 12/10/90, 12/11/90 and 12/12/90
Ground Water Sampling: 1/16/91

Sediment Sampling: 1/11/91

Ground Water Level Measurements: 1/9/91, 5/9/91

The results of these sampling and analysis activities, are presented below.

3221 Soil Sampling and Analyses

At the Space Power Facility, six borings were completed and five of these locations were
finished as ground water monitoring wells. All six borings at the Space Power Facility
encountered shale bedrock from 7 feet to 9.5 feet below the ground surface. Location
PBS-SP-02 was planned to be finished as a monitoring well but upon completion of the
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boring, not enough ground water was present to justify installing 2 monitoring well. The
remaining five borings were completed as monitoring wells. Locations PBS-SP-01 anc
PBS-SP-02 were intended to be background locations, while locations PBS-SP-03, PBS-
SP-04, PBS-SP-05 and PBS-SP-06 were selected to help characterize the extent of
contamination associated with this area. The six locations are shown on Figure 3-21.

3.2.2.1.1 Physical and General Stratigraphic Characteristics

Based on the six boreholes made at the Space Power Facility Area as part of the current
investigation, the overburden material at the Space Power Facility Area has an average
thickness of 8 feet. Figure 3-22 presents the generalized stratigraphic section for the
Space Power Facility Area showing the types of soils and the order of occurrence of the
soil units encountered. This generalization is based only on the six boreholes made for
this study. The surface soil in this area is predominantly grey mottled clayey silt. Gravel
with brown sandy silt were found near the surface to a depth of 2 feet at borehole PBS-
SP-01 in the northeast corner of the Tank Area. This fill is underlain by the grey mottled
clayey silt to a thickness of 4 feet. This unit is then underlain by approximately 2 feet
of grey silty clay followed by a 1 foot thick layer of grey fine sand. Bedrock, consisting
of grey shale, is encountered at a depth of about 9 feet below the ground surface,
corresponding to an elevation of approximately 645 feet

At the remaining borehole locations, the grey mottled clayey silt varies in thickness from
2.5 to 7 feet. This unit is then immediately underlain by the grey shale bedrock or, in
places, the clayey silt grades into the grey shale. At these locations, the bedrock occurs
at a depth of about 7 feet below ground surface, at an elevation of approximately 650
feet. With the exception of PBS-SP-01, the silty clay and sand units were not present in
the boring samples examined for this Tank Area. At these boreholes, representing most
of the site, the overburden lying above the bedrock is a poor water bearing material. The
wells installed at these locations would not produce sufficient water to complete the
purging operation, as was reported in the description of the well development activities.

3.22.1.2 Nature and Extent of Contamination

Six soil borings were made at the Space Power Facility Area as part of the current
investigation. The samples were composited over the total depth of the boring except for
the volatiles samples which were taken at depths ranging from 4 to 9.5 feet below the
ground surface. The complete results of the chemical analyses of these samples are
presented in Table A-2 in Appendix A. A summary of the detected organic compounds
is presented in Table 3-11. Excluding the probable laboratory contaminants, only one (1)
volatile organic compound was detected in this set of samples and three (3) semivolatile
organics were found. No pesticides or PCBs were detected in these soil samples.
Trichloroethene was found in one of the six samples at a concentration of 2 ppb. 2-
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Methylnaphthalene was found at a concentration of 670 ppb (slighdy higher than the
sample detection limits of 560 ppb) in one of the soil samples. The other two
semivolatile organic compounds reported, Naphthalene and Phenanthrene, were estimated
by the laboratory to be present at concentrations less than the sample detection limit (at
roughly 10% and 60% of the sample detection limits, respectively). No other semivolatile
organic compounds were detected or reported by the laboratory. Four of the six samples
contained none of the organics tested for at detectable levels excluding the lab
contaminants. The distribution of the organics detected in the soils at this Tank Area is
presented in Figure 3-23. Highlighted in this figure is the relative lack of detected
organics contamination at this former Tank Area. The lone solvent detected
(Trichloroethene estimated at 2 ppb at PBS-SP-SB-02) can practically be considered to
be below detection levels. No other samples showed solvent compounds. As noted, the
three semivolatiles reported for this area were associated with only the soil sample taken
directly next to the former UST location, and these compounds were reported at
concentrations of 10% to 120% of the sample detection limit The only significant
organics contamination of note appears to be TPH. The highest concentration of TPH
measured in this area was again at the borehole made right next to the former tank
location (288 ppm). The two nearest other soil samples taken about 100 feet on eigher
side of this boring did not show TPH contamination. A near-detection level concentration
of TPH was reported for the soil sample taken on the west side of Building No. 1411.
Again, TPH was not reported in any of the adjacent soil samples. This low concentration
may, therefore, be associated with an isolated surface spill or leak. Alternately, TPH at
this location may be due to migration of contamination from the former leaking tanks
along the Building No. 1411 foundation and backfill. The near detection level TPH
concentration detected at PBS-SP-SB-01 was somewhat unexpected, as this boring was
selected as a background sample for this Tank Area. This amount of TPH may, again,
be attributable to an isolated spill or runoff from the nearby roadway.

Using the inorganics comparison methodology and criteria described earlier, a number of
inorganics were measured at levels exceeding the UCL criteria for determining
significantly higher than background levels (see Table 2-1). These include arsenic,
beryllium, cobalt, copper, mercury and thallium. Two of these are generally of concemn
with respect to health effects - arsenic and mercury. Arsenic was present in two of the
six soil samples at levels (22 and 37 mg/Kg) exceeding the UCL for this element. These
two samples were both .within 150 feet of the former tank locations. The levels of
Arsenic reported at the two locations were outside the range of U.S. soil background
levels and higher than the N.J. Soil Clean-up Criterion. A logical relationship of Arsenic
to the contents of the former USTs has not been made, and other nearby sources (e.g., the
railroad line, combustion stack to the east, et~.) may be the source of this contamination.

Mercury was detected at concentrations exceeding the calculated UCL for mercury (see
Table 2-1) in three samples (1.1, 6.8 and 0.2 mg/kg). One measurement (6.8 mg/kg)
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exceeded both the published U.S. background raﬁge and the N.J. Soil Clean-up Cnterion.
The isolated nature of this finding in a near surface soil sample may indicate a surfac
spill.

3222 Ground Water Sampling and Analysis

3.22.2.1 Nature and Extent of Contamination

Two ground water samples were taken at the Space Power Facility Area as part of the
current investigation, one from a well expected to be heavily contaminated (PBS-SP-06)
and one from a well expected to be clean (PBS-SP-01). The complete results of the
chemical analyses of these samples are presented in Table B-2 in Appendix B. A
summary of the detected organic compounds is presented in Table 3-11. As can be seen,
no volatile or semivolatile organics, pesticides, PCBs, or TPH were detected in either of
these two samples. ‘

32222 Ground Water Flow

Figures 3-24 and 3-25 present the local ground water elevation contours developed from
the January 9, 1991 and May 9, 1991 ground water level measurements, respectively.
The ground water flow direction indicated for both the January and May measurements
was toward the northeast (NE). As can be seen, the January ground water contours
exhibited a pattern of relatively steep gradients such that ground water moves into the
area beneath Building Nos. 1411 and 1441 from the northwest and the southeast and then
turns toward the northeast. The January contours give the impression of an underground
trough draining to the northeast. The ground water contours for May exhibit this same
overall pattern, but with gradients which are much less pronounced. These lower
gradients result in flows which move toward the north and east, converging on the
northeast direction. These Tank Area-specific ground water contours should also be
compared to the ground water level contours developed for the entire Plum Brook Station
based on the May 1991 data. This site map is presented in Figure 3-15. This larger scale
ground water contour map shows an overall flow direction toward the NNW in this
general area of the PBS.

The original location of the excavated tanks was at the current level of the ground water
table. The tanks were directly above the bedrock and the saturated zone comprises the
few feet directly above the bedrock.

Taking the maximum theoretical hydraulic conductivity for the various soil units observed

to be present at this Tank Area, the maximum horizontal ground water flow velocities
associated with the January and May 1991 were calculated to be 2.0 and 3.1 feet per year,
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respectively. It must be emphasized that this estimate is based on the theoretical
performance of a homogeneous water-bearing layer consisting entirely of the most
transmissive soil type. The theoretical horizontal ground water velocities calculated
would suggest that horizontal migration of the ‘UST contaminants in the overburden
aquifer would be relatively slow and not significant relative to preferential migration
along buried lines or structures.

3.223 Sediment Sampling and Analysis

Two sediment samples were taken at the Space Power Facility Area as part of the current
investigation, both from drainage ditches directly south of the former UST location. The
location of these two samples as shown in Figure 3-26. The first location (PBS-SP-SS-
01) was approximately 40 feet south of the former USTs on the side of the road nearest
Building No. 1411 while the second location (PBS-SP-SS-02) was directly across the road
between the road and the railroad tracks. The complete results of the chemical analyses
of these samples are presented in Table C-2 in Appendix C. A summary of the detected
organic compounds is presented in Table 3-11.

3.2.23.1 Nature and Extent of Contamination

Excluding the compounds identified as being probable laboratory contaminants, no
volatile organic compounds were detected in the sediment samples at this location. Table
3-11 also indicates that a broad range of semivolatile polycyclic aromatic hydrocarbons
(PAHs) were detected in the ditch sediments at concentrations less than 1 ppm. Aroclor-
1254, a PCB, also was detected in the ditch nearest the Building at a concentration of 1.6
ppm. Aroclor-1254 contains a mixture of 11% tetra-, 49% penta-, 34% hexa- and 6%
heptachlorobiphenyls. Arochlor-1254 was used in heat transfer and hydraulic fluids,
lubricants and insecticides. TPH was detected in both sediment samples, at 1320 and 127
ppm on the near-side and far-side of the road, respectively. The distribution of the
organics detected in the sediments at this tank area is presented in Figure 3-27.

PAHEs, as was previously noted, are typically formed as a result of incomplete combustion
of organic compounds in the presence of insufficient oxygen. Common sources of PAHs
are fossil fuel (coal and oil) derivatives and combustion sources (e.g., automobiles,
incinerators, asphalt, fires). PAHS characteristically exhibit a great tendency to adhere
to soils and sediments. Given these properties, and the fact that no PAHs were detected
in the subsurface soil or ground water at this Tank Area, the source of the contamination
represented in Table 3-11 is indicated to be surface materials containing PAHSs or soil
particles with PAHs adhering to them which have been washed into the drainage ditches.
As both sediment sampling locations were very near asphalt or macadam road surfaces,
it is likely that the detected semivolatile PAHs in the Space Power Facility Area ditch
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sediments are due to roadway run-off, gasoline and diesel vehicle tailpipe emissions, or
the nearby stack emissions, and not to the former USTs or their contents.

The presenée of TPH in these sediments at concentrations nearly equal to or greater than
in the soil sample taken next to the former UST location, and a lack of TPH in the close-
by soil samples of PBS-SP-SB-02 and -05 would tend to indicate that the sediment TPH
contamination may not be due to migration of TPH contamination from the former USTs.
Instead, surface spillage or leakage and run-off of fuel product might be indicated.
Preferential migration of TPH away from Building No. 1411 toward the ditch along
buried utility lines and conduits cannot, however, be completely ruled out.

323 Conclusions for Space Power Facility Area

In combination, the results of the previous and current investigations at the Space Power
Facility indicate an area of low level residual fuel product contamination apparently
associated with the former USTs and possible pockets of low level solvent contamination
possibly due to isolated spills, surface activity or leakage from the waste oil tank.

The Space Power Facility USTs had leaked based on the initial soil sampling performed.
Elevated concentrations of both solvent compounds and fuel products (including TPH)
were detected in the tank pit soil samples. The follow-up soil gas survey indicated low
levels of contamination in the areas surrounding the former UST location on the south
and western sides of Building No. 1411. Migration of contaminants with ground water
flow along and under the building foundation and along the buried water, natural gas and
power lines off the southwestern corner of the building was indicated. No target solvent
compounds were detected near the former UST location by the soil gas survey. The lone
detection at a point further to the east would appear to be due to migration along and
under the Building or to an isolated spill not associated with the former USTs. The most
recent sampling also indicated some trace levels of residual volatiles contamination in the
soil near the former tank location and the more widespread presence of low levels of
TPH. No contamination was detected in the ground water samples taken at this Tank
Area during the current investigation. Elevated TPH concentrations also were found in
the sediment samples taken from the drainage ditches just south of the former UST
location on both sides of the road. Trace levels of semivolatile PAHs and a PCB
compound also were found in the drainage ditch closest to the former UST location.

UST contamination at the Space Power Facility was limited to a range of volatile organic
compounds and TPH. The trace levels of semivolatile compounds and the PCB found in
the Space Power Facility sediment samples would not appear to be associated with the
former USTs. Two metals, arsenic and mercury, were highlighted as potentially
problematic in the soils at certain locations in this area. However, there is currently no
clear linkage of these metals to the contents of the former USTs.
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Transport and migration of contamination from the former UST locations at this Tank
Area would appear to be linked to ground water movement. Migration along preferential
flow pathways associated with man-made structures would appear to dominate migration
through the undisturbed soil. These preferential pathways have themselves become
secondary sources of contamination in some areas.

9 .



: TABLE 3-9 e .
Results of Soil Analyses for the Building 1411 Tank Area ,.LST Closuwie

_ atthe Space Power Facility Assesswment,
Maximum Concentration S ept 14 &9
Detected in Soil
Building 1411
Tanks #24, 25
Volatile Organic Compounds ug/Kg| Frequency
Dichlorodiflucromethane ND -
Chloromethane ND -
Viny! Chioride ND -
Bromomethane ND -
Chioroethane ND -
Trichlorofluoromethane a3 6/9
1,1 Dichloroethene . 22 2/9
Methylene Chioride 164 8/9
trans-1,2-Dichloroethene 17 2/6
1,1 Dichloroethane 228 9/9
cis-1,2 Dichloroethene 362 - 3/6
2,2 Dichloropropane - ND -
Chioroform ND -
Bromochioromethane ND -

" 1,1,1-Trichloroethane 1254 9/9
1,1 Dichloropropene ND -
Carbon Tetrachioride 213 5/9
1,2 Dichloroethane 5 3/9
Benzene 11 - B/I8
Trichloroethene ‘ 1432 8/9
1.2 Dichloropropane ND -
Bromodichloromethane ND -
Dibromomethane ND -
Toiuene 16 5/9
1,1,2-Trichloroethane 1 179
1,3 Dichloropropane ND -
Tetrachloroethene 342 4/9
Dibromochioromethane ND -
1,2-Dibromomethane-EDB ND -
Chlorobenzene ND -
Ethylbenzene - 45 5/9
1,1,1,2-Tetrachloroethane _ ND -
m & p -Xylenes 43 5§/9
o-Xylene 3 5/9
Styrene ND -
1,1,2.2-Tetrachloroethane ND -
Isopropylbenzene 31 3/6
Bromoform ND -
1,2,3- Trichloropropane ND -
n-Propylbenzene 76 3/6
Bromobenzene ND -
1.3,5 Trimethylbenzene 496 5/6

ND Not Detected



TABLE 3-9 Continued
Resuns of Soil Analyses for the Building 1411 Tank Area
. at the Space Power Facility

Maximum Concentration
Detected in Soil
)
Building 1411
Tanks #24, 25
Volatile Organic Compounds ug/Kg| Frequency
4-Chlorotoluene 3 1/6
2-Chiorotoluene 3 1/6
tert-Butylbenzene 70 3/6
1,2,4 Trimethylbenzene 541 5/6
sec-Butylbenzene 37 3/6
p-isopropyltoluene 74 3/6
1,3 Dichiorobenzene - ND -
1,4 Dichlorobenzene ND -
n-Butylbenzene ND -
1,2 Dichlorobenzene 8 1/79]°
1,2-Dibromo-3-Chioropropane : ND -
1,2,4 Trichlorobenzene 10 2/6
Hexachlorobutadiene ] ND -
Naphthalene 1094 6/6
1,2,3 Trichlorobenzene 40 2/6
Acetone 54 3/3
Acrylonitrile ND -
Acrolein ND -
Carbon Disulfide 1 1/3
. 1,2-Dichloroethene (Total) 3 2/3
2-Butanone ND -
Vinyl Acetate ND -
trans-1,3-Dichloropropene ' ND -
cis-1,3-Dichicropropene ND -
2-Chloroethylvinylether ND -
4-Methyl-2-Pentanone 10 2/3
2-Hexanone 39 3/3
TPH (mg/Kg) __2030 9/9

ND Not Detected



TABLE 3-10
.. Soil Gas Survey Results for
the Space Power Facility Tank Area

SAMPLE CONCENTRATIONS (ppb) '
1D DCE |BeNzeNE| TCE |TOLUENE| PCE | XYLENE | NOTES
di=5 di=5 di=5 di=S di=5 di=5

1411-1 |

1411-2 60 130 .
1411-3 5.1
1411-4

1411-5 98 6.7 .
1411-6

14117 . 35 .
1411-8 -

14119 210 160 .
1411-9 . 200 71 16 .
- |1411-10 470 280 .
1411-10 2000 130 .
1411-11 . _ '

1411-12 - .
1411-12 e .
1411-13 10 24 *
1411-14 10 5.6 .
1411-15 700 29 :
1411-15 110 26 *
1411-16

C1 17 .
c2 .
c3 .
C4 -
cs 270 150 .
cé

NOTES:

Blank cell indicates below detection mit (<dl)
A sample listed twice is a field duplicate

* indicates multiple peak response commonly associated with a fuel product



: TABLE 3-11
SUMMARY OF ORGANIC CONTAMINANTS DETECTED AT THE

SPACE-POWER FACILITY AREA
SPACE POWER MAXIMUM CONCENTRATION DETECTED
FACILITY AREA IN
SOIL GROUND WATER SEDIMENT
VOLATILE ORGANIC
- COMPOUNDS ug/Kg | Freq. ug/L Freq. ug/Kg Freq.
Methylene Chioride * 71 6/6 ND 4 J 1/2
Acetone * 130 B 5/6 ND ND
Trichloroethene 2J 1/6 ND ND
SEMIVOLATILE ORGANIC .
COMPOUNDS ug/Kg Freq. ug/L Freq. ug/Kg Freq.
Naphthdlene 56 J 1/6 ND ND
2-Methyinaphthalene 670 116 ND ND
Phenanthrene - 330 J 1/6 ND 200 J 172
Fiuoranthene "ND ND 890 J 112
Pyrene ND ND 980 |- 12
Benzo(a)anthracene ND ND 490 J 112
Chrysene ND ND 590 J 1/2
bis(2-Ethylhexyl)phthalate * ND ND 490 J 112
Benzo(b)fluoranthene ND ND 680 J 1/2
Benzo(k)fluoranthene ND ND 890 J 1/2
Benzo(a)pyrene ND ND 680 J 1/2
indeno(1,2,3-cd)pyrene ND ND 490 J 112
PESTICIDE / PCBs
COMPOUNDS ug/K Freq. ug/L Freq. ug/Kg Freq.
Aroclor-1254 ND ND | 1600 12
TOTAL PETROLEUM
HYDROCARBONS mg/Kg | Freq. mg/L Freq. mg/Kg Freq.
TPH 288 3/6 ND 1320 212

NOTES : * Probable Laboratory Contaminants (See Text)
J Estimated, Value Below the Quantitation Limit
B Analyte Found in Associated Blank
- ND Not Detected
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TABLE 4-1
Summary of Current Site Characterization Results for the Plum Brook Station Former UST Locations
UST Contaminated Media UST Conlamination Detected or Leve! of Potentlal Ground Water
Tank Area / Sub- | Ground | Surlace Indicated to be Potentially Problematic Residual UST Migration Routes
Former UST Location suface | Water [Sediment] | VOCs | Somi- | Pesti- | PCBe |Metals} CN | TPH Contamination Through Natural Along Prefer-
Soll vols | cldes ' Presont Overburden ontlal Pathways
Gasege and Maintenence Area
/ Tanke #33, #34, and #33 b { X - X Vory Low X Earled Water Line
(Bullding 7132) ’
I Tanke #20, #20, #30 and #31 X X () X (1) (2) X Significant X Burled Water and
{Buliding 7121) Sewer Lines:
Roadbed
Bullding Foundatlon
/ Tenk #32 - - ) X {1 2 X Very Low X Burled Sewer, Water
{Building 7131) and Natural Gas Lines
Roadbed
1Bulldlno Foundation
Ground Water Break-ou
and Run-off-
Space Power Facllity
! Tanke #24 and #25 X - (1) X X(1) 3 (4) X l.ov'v X Burled Sewer, Water
(Building 1411) and Natural Gas Lines
Roadbed
Bullding Foundation
Pump Station
/ Tank #39 X - (4)] X (1}] X Vety Low X Burled Water Linee
{Building 8133) Bullding Foundation
Reactor Area
/ Tanke #21,#22, and #23 X - X ) {2) X Low X Underground Tunne!
{Bullding 1131) Dewatering and
Dlscharge
Buried Sewer and
Water Lines
Burled Electrical
Condult Channels
NOTES -

m
@
®
3]

Not detected In current Investigation
Detected PAHs in sediment samples are not indicated to be related 1o the former USTs

Detected Pesticlds In ground water samples ls not indicated to be related to the former USTe
Detected PCB compound in sediment samples le not Ind’ ' to be related to the former USTs
Detected Metals (Arsenic and Mercury) are not currently to former UST contents
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TABLE A-2 SOIL SAMPLE RESULTS FOR THE SPACE POWER FACILITY
SAMPLE IDENTIFICATION SP-SB01 (SP-SB01) |SP-SBO2 (SP-SD02) |SP-SB03 SP-SB04 (SP-SB04) |SP-SBO05 (SP-SB05)
Sample Type Grab Grab Grab Grab Grab Grab Grab Grab Grab
Sample Depth Below Surface 8'-9.5' 8'-9.5' 6-7 . 6'-7' 6'-7' 6'-7 6'-7 4'-6' 4'-6'
Date Sampled 12-10-90 12-10-90 [12-11-90 12-11-90 ]12-11-90 12-11-90 12-11-90 |12-11-90 12-11-90

VOLATILE ORGANIC

COMPOUNDS (ug/iKg) SP-SBO1 (SP-SBO1) |SP-SB02 (SP-SB02) |SP-SB03 SP-SB04 (SP-SB04) |SP-SBOS (SP-SB0S)
Chloromethane 1M u 1M u 12 U 12 U 12 U 12 U 12 VU 120 12 U
Bromomethane "u 1t u 12U 12U 12U 12U 12 U 12U 12'U
Vinyl Chloride 1M U 11 U 12U 12 U 12 U 12 U 12U 12 UV 12 U
Chloroethane "mu 1M u 12U 12U 12 U 12U 12 U 12 U 12U
Methytene Chioride 6 U 10 20 34 ) 6 10 62 7 41
Acelone 77 "Mu 12 U 36 B 12U 12 U 75 B 12UV 110 B
Carbon Disulfide 6 U] ' 6U 6 U 6 U 6 U 6 U 6 U 8 U 6 U
1.1-Dichlorosthene 6 U 6 U 6 U 6 U 6 U 6 U 6 u 86 U 6 U
1,1-Dichloroethane 6Ul '+ 61U 6 U 6 U 6 U 6 U 86 U 8 v 6 U
1,2-Dichloroethene (Total) 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Chioroform 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloroethane 6 U 6 U 6 U 6 U 6 U . 6 U 6 U 6 U 6 U
2-Butanone 1M u 11 u 12 U 12 U 12 U 12 U 12 VU 2 U 12 U
1,1,1-Trichloroethane 86 U 6 U 6 U 6 U 6 U 6 U 6 U 8 U 6 VU
Carbon Tetrachloride 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Vinyl Acetate 11U 11U 12U 12U 12 U 12 U 12 U 12 U 12 U
Bromodichloromethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 8 U 6 U
1,2-Dichloropropane 6 U 6 U 6 U 6 U 6 U 6 U 6 U g6 U 6 U
cis-1,3-Dichioropropene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Trichloroethene 6 U 6 U 6 U 2 J 6 U 6 U 6 U 6 U 6 U
Dibromochlioromethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,1,2-Trichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Noles Qualiliers
() Denotes Sample Reanalysls U Undetected

Laboratory; Hittman Ebasco

J Estimated, Value Delow the Quantitation Limit
B Analyle found In assoclated blank




TABLE A-2

SOIL SAMPLE RESULTS FOR THE SPACE POWER FACILITY

Page 20l 9

SAMPLE IDENTIFICATION

Sample fype
Sample Depih Below Surface
Date Sampled

SP-5801

Grab
8'-9.5'
12-10-90

(SP-5B01)

Grab
8'-9.5
12-10-90

SP-SB02

Grab
6'-7'
12-11-90

(SP-SB02)

Grab
61-70
12-11-90

SP-SB03

Grab
6'-7
12-11-90

SP-SB04

" Grab
6'-7'
12-11-90

(SP-SB04)

Grab
6-7
12-11-90

SP-SB0S

Grab
4'-6'
12-11-90

(SP-SB05)

Grab
4-6
12-11-90

VOLATILE ORGANIC
COMPOUNDS (ug/Kg)

Benzene
trans-1,3-Dichloroprosene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chiorobenzene
Ethylbenzene

Styrene

Xylenes (Total)

SP-5SB801

-t b

DODODNDIOOD - OOND

(SP-SB01)

cCccccccaoccocccc
LY Y- W Y- YN Y S S
cCcccccCcgcccaeccc

SP-SB02

- b

DO DdDIIMODNDNOOOD

cCcQcocgQCcgcaoccoceCcccc

(SP-5802)

Py

OO TDIANNDOD
cCccCcCccCcccccCccc

SP-SB03

-t

DO DIIIOOINMDNNDNOOIO®
cCCcCcCccgccCccccc

SP-SB04

cccccceccceccce

(SP-SB04)

coOO DO NRND OO
ccecccececcececc

SP-SB05

)

DDA

(SP-SBO0S)

B

ccccccecgzscccca

oo .
cCcccccacQccCcccacc

Notes i
() Denotes Sample Reanalysis

Laboratory; Hittman Ebasco

Qualitlers
Y Undetected

J Estimated, Value Below the Quantitation Limit
B Analyte found in assoclated biank
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* TABLE A-2 SOIL SAMPLE RESULTS FOR THE SPACE POWER FACILITY : Page 30! 9
SAMPLE IDENTIFICATION SP-SB06 (SP-SB06)
Sample Type Grab Grab
Sample Depth Below Surface 6'-8' 6'-8'
Date Sampled 12-12-90 12-12-90 i

VOLATILE ORGANIC

COMPOUNDS (ug/Kg) SP-SB06 (SP-SB06)
Chloromethane 12U 12 U
Bromomethane 12 V0 12 U
Viny! Chioride 12 U 12 U
Chloroethane 12 U 12 U
Methylene Chloride 6 U n
Acetone 12 U 130 B
Carbon Disulfide 6 U 6 U
1,1-Dichioroethene 6 U 6 U
1,1-Dichioroethane 6 U 6 U
1,2-Dichioroethene (Total) 6 U 6 U
Chloroform 6 U 6 U
1,2-Dichloroethane 6 U 6 U
2-Butanone 12 U 12 U
1,1,1-Trichloroethane 6 U 6 U
Carbon Tetrachioride 6 U 6 U
Vinyl Acetlate 12 U 12 U
Bromodichloromethane 6 U 6 U
1,2-Dichloropropane 6 U 6 U
cls-1,3-Dichloropropene 6 U 6 U
Trichloroethene 6 U 6 U
Dibromochloromethane 6 U| 6 U
1,1,2-Trichloroethane 6 U 6 U

Notes
() Denotes Sampls Reanalysls

Laboratory; Hittman Ebasco

Qualiflers

U Undetected

J Estimated, Value Below the Quantitation Limit
B Analyte found In assoclated hlank
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“SOIL SAMPLE RESULTS FOR THE SPACE POWER FACILITY ' Page 40l 9

TABLE A-2
SAMPLE IDENTIFICATION SP-SB06 (SP-SBO06)
Sample Tybe Grab Grab
Sample Depth Below Surface 6'-8’ 6'-8'
Date Sampled 12-12-90 12-12-90

VOLATILE ORGANIC .

COMPOUNDS (ug/Kg) SP-SB06 (SP-SBO06)
Benzens 6 U 6 U ) '
trans-1,3-Dichloropropene 6 U 6 U
Bromolorm 6 U 6 U
4-Methyl-2-Pentanone 12 U 12 U
2-Hexanone 12 U 12 U
Tetrachloroethene 6 U 6 U
1.1,2,2-Tetrachioroethane 6 U 6 U
Toluene 6 U 6 U
Chlorobenzene 6 U 6 U
Ethylbenzene 6 U 6 U
Styrene 6 U 6 U
Xylenes (Tolal) 6 U 6 U
Notes Qualiflers
() Denotes Sample Reanalysls U Undetecled

Laboratory; Hittman Ebasco

J Estimated, Value Below the Quantitation Limit -
B Analyte lound In assoclated blank .
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SOIL SAMPLE RESULTS FOR THE SPACE POWER FACILITY

TABLE A-2
SAMPLE IDENTIFICATION SP-SB01 SP-SB02 SP-SB03 SP-SB04 SP-SB05 SP-SB06
Sample Type Composlte [Composite |[Composile |Composite |Composiie Composite
Sample Depth Below Surface 0'-9.5' o-7 0-7 o-7 o-7 0'-8'
Date Sampled 12-10-90 12-11-90 12-11-90 12-11-90 12-11-90 12-12-90
SEMIVOLATILE ORGANIC :
COMPOUNDS (ug/Kg) SP-SBO1 SP-SB02 SP-SB03 SP-SB04 SP-SB05 SP-SB06
Phenol 390 U 440 U T 440 U 420 U 420 U 560 U
bis(-2-Chloroethyl) Ether 390 U 440 U 440 U 420 U 420 U 560 U
2-Chloropheno! 390 U 440 U 440 U 420 U 420 U 560 U
1,3-Dichlorobenzene 390 U 440 U 440 U 420 U 420 U 560 U
1,4-Dichlorobenzene 3% U 440 U 440 U 420 U 420 U 560 U
Benzyl alcohol 390 U 440 U 440 U 420 U 420 U 560 U
1,2-Dichlorobenzene 390 U 440 U 440 U 420 U 420 U 560 U
2-Maethyiphenol 3% U 440 U 440 U 420 U 420 U 560 U
bis(-2-Chlorolsopropyl) Ether 330 U 440 U 440 U 420 U 420 U 560 U
4-Maelhylphenol 390 U 440 U 440 U 420 U 420 U 560 U
N-Nitroso-Di-n-propylamine 390 U 440 U 440 U 420 U 420 U 560 U
Hexachloroethane 3% U 440 U 440 U 420 U - 420 U 560 U
Nitrobenzene 390 U 440 U 440 U 420 U 420 U 560 U
Isophorone 390 U 440 U 440 U 420 U 420 U 560 U
2-Nltropheno! 390 U 440 U 440 U 420 U 420 U 560 U
2,4-Dimethyiphenol 390 U 440 U 440 U 420 U 420 U 560 U
Benzolc acid 2000 U 2200 U 2200 U 2100 U 2100 U 2800 U
bis(-2-Chloroethoxy) methane 390 U 440 U 440 U 420 U 420 U 560 U
2,4-Dichlorophenol 390 U 440 U 440 U 420 U 420 U 560 U
1,2,4-Trichlorobenzene 390 U 440 U 440 U 420 U 420 U 560 U
Naphthalene 390 U 440 U 440 U 420 -U 420 U 56 J
4-Chloroanlline 390 U 440 U 440 U 420 U 420 U 560 U
Notes Qualifters
() Denotes Sample Reanalysls U Undetected

Laboralory; Hittman Ebasco

J Estimated, Value is below Detection L.imit

PageSof 9



TABLE A-2 SOIL SAMPLE RESULTS FOR THE SPACE POWER FACILITY
SAMPLE IDENTIFICATICN SP-SB01 SP-SB02 SP-SB03 SP-SB04 SP-SB05 SP-SB06
Sample Type Composite |Composite |Composite |Composite Composite |Composite
Sample Depth Below Surface | 0'-9.5' o-7 o-7 ‘o-7 0-7 0-8
Date Sampled 12-10-90 12-11-90 12-11-90 12-11-90 12-11-90 12-12-90

SEMIVOLATILE ORGANIC )

COMPOUNDS (ug/Kg) SP-SBOt SP-SB02 SP-SD03 SP-SR04 SP-SB05 SP-SB06
Hexachlorobutadiene 390 U 440 U 440 U 420 U .420 U 560 U
4-Chloro-3-methylphenol 390 U 440 U 440 U 420 U 420 U 560 U
2-Methylnaphthalene 39 U 440 U 440 1) 420 U 420 U 670
Hexachlorocyclopentadiene 390 U 440 U 440 U 420 U 420 U 560 U
2,4,6-Trichiorophenol 390 U 440 U 440 U 420 U 420 U 560 U
2,4,5-Trichlorophenol 2000 U 2200 U 2200 U 2100 U 2100 U 2800 U
2-Chloronaphthalene 390 U 440 U 440 U 420 U 420 U 560 U
2-Nitroaniline 2000 U 2200 U 2200 U 2100 U 2100 U 2800 U
Dimethy! Phthalate 390 U 440 U 440 U 420 U 420 U 560 U
Acenaphthylene 390 U 440 U 440 U 420 U 420 U 560 U
2,6-Dinltrololuene 390 U 440 U 440 U 420 U . 420 U 560 U
3-Nitroanliine 2000 U 2200 U 2200 U 2100 U 2100 U 2800 U
Acenaphthene 3% U 440 U 440 U 420 U 420 U 560 U
2,4-Dinitropheno! 2000 U 2200 U 2200 U 2100 U 2100 U 2800 U
4-Nitrophenol 2000 U 2200 U 2200 U 2100 U 2100 U 2800 U
Dibenzofuran 390 U 440 U 40 U| 420 U 420 U 560 U
2,4-Dinltrotoluene 3% U 440 U 440 U 420 U 420 U 560 U
Diethylphthalate 3% U 440 U 440 U 420 U 420 U 560 U
4-Chlorophenyl-phenylether 390 U 440 U 440 U 420 U 420 U 560 U
Fluorene 3% U 440 U 440 U 420 U 420 U 560 U
4-Nitroanliline 2000 U 2200 U 2200 U 2100 U 2100 U 2800 U
4,6-Dinltro-2-methylphenol 2000 U 2200 VU 2200 U 2100 U 2100 U 560 U
Notles Quallllers
() Denotes Sample Reanalysis U Undelecled

Laboratory; Hittman Ebasco

J Estimated, Value Is below Detection Limit

Page 6ol 9 »



SOIL SAMPLE RESULTS FOR THE SPACE POWER FACILITY

TABLE A-2

SAMPLE IDENTIFICATION SP-SBO1 SP-5B02 SP-SB03 SP-SB04 SP-SB05 SP-SB06

Sample Type Composite |Composite |Composite |Composite Composite |Composite

Sample Depth Balow Surlace 0'-9.5° 0-7 0-7 07 0-7 0'-8'

Date Sampled 12-10-90 12-11-90 12-11-90 12-11-90 12-11-90 12-12-90
SEMIVOLATILE ORGANIC .

COMPOUNDS (ug/Kg) ' | SP-SBO1 SP-SB02 SP-SB03 SP-5n04 SP-SB05 SP-SB06
N-Nitrosodiphenylamine 390 U 440 U 440 U 420 U 420 U 560 U
4-Bromophenyl-phenyle! her 390 U 440 U 440 U 420 U 420 U 560 U
Hexachlorobenzene 390 U 440 U 440 U 420 U 420 U - 560 U
Pentachloropheno! 2000 U 2200 U 2200 U 2100 U 2100 U 2800 U
Phenanthrene 390 U 440 U 440 U 420 U 420 U 330 J
Anthracene 390 U 440 U 440 U 420 U 420 U 560 U
DiI-n-butyiphthalale 390 U] , 440 U 440 U 420 U 420 U 560 U
Fluoranthene 390 U 440 U 440 U 420 U 420 U 560 U
Pyrene 390 U 440 U 440 U 420 U 420 U 560 U
Butylbenzylphthalate 390 U 440 U 440 U 420 U 420 U 560 U
3,3'-Dichlorobenzidine 3% U 440 U 440 U 420 U 420 U 560 U
Benzo(a)anthracene 390 U 440 U 440 U 420 U 420 U 560 U
Chrysene 39 U 440 U 440 U 420 U 420 U 560 U
bis(2-Ethylhexyl)phthalate 390 U 440 U 440 U 420 ' U 420 U 560 U
Di-n-octyl Phthalate 390 U 440 U 440 U 420 U 420 U 560 U
Benzo(b)liuoranthene 390 U 440 U 440 U 420 U 420 U 560 U
Benzo(k)lluoranihene 3% U 440 U 440 U 420 U 420 U 560 U
Benzo(a)pyrene 390 U 440 U 440 U 420 U 420 U 560 U
Indeno(1,2,3-cd)pyrene 390 U 440 U 440 U 420 U 420 U 560 U
Dlbenzo(a,h)anthracene 390 U 440 U 440 U 420 U 420 U 560 U
Benzo(g,h,Dperylene 390 U 440 U 440 U 420 U 420 U 560 U
Notes Quallifiers
() Denotes Sample Reanalysls U Undelected

Laboralory; Hittman Ebasco

J Estimated, Value is below Detection Limit

[N S K SR R DN

o)
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TABLE A-2 SOIL SAMPLE RESULTS FOR THE SPACE POWER FACILITY
SAMPLE IDENTIFICATION SP-SB01t SP-SB02 SP-SB03 SP-SB0O4 SP-SB0S SP-SB06
Sample Type Composlte |Composite |Composite |[Composite |Composite |Composite
Sample Depth Below Surlace 0'-9.5' 0-7 o-7 o7 o-7 0'-8
Date Samplod 12-10-90 12-11-90 12-11-90 12-11-90 12-11-90 12-12-90

PESTICIDE/PCBSs (ug/Kg) SP-SBO1 SP-5B02 SP-SB03J SP-SB04 SP-SB0S SP-SB06
Alpha-BHC 90 U 10.0 U 10.0 U 97 U 96 U 13.0 U
Beta-BHC 9.0 U 100 U 100 U 9.7 U 9.6 U 130 U
Delta-BHC 90 U 100 U 100 U 9.7 U 9.6 U 130 U
Gamma-~-BHC(LIndane) 90 U 10.0 U 100 U 9.7 U 9.6 U 130 U
Heptachlor 90 U 10.0 U 100 U 9.7 U 96 U 13.0 U
Aldrin 90 U 10.0 U 10.0 U 97 U 96 U 130 U
Heptachlor Epoxide 9.0 U 10.0 U 100 U 9.7 U 9.6 U 13.0 U
Endosulfan | 90 U 100 U 100 U 9.7 U 9.6 U 130 U
Dieldrin 18.0 U 20.0 U 200 U 19.0 U 19.0 U 250 U
4,4-DDE 180 U 200 U 20.0 U 19.0 U 19.0 U 250 U
Endrin 186.0 U 200 U 200 U 19.0 U 190 U 250 U
Endosulfan il 18.0 U 200 U 200 U 19.0 U 190 U 250 U
4,4-DDD 180 U 200 U 200 U 190 U 9.0 U 250 U
Endosulfan Sulfate 180 U 550 B 250 B 230 B 200 B 250 U
4,4-00T 18.0 U 200 U 200 U 19.0 U 19.0 U 250 U
Methoxychlor 90.0 U 1000 U 100.0 U 970 U 96.0 U 1300 U
Endrin Ketone 18.0 U 200 U 20.0 U 19.0 U 190 U 250 U
Chlordane 90.0 U 100.0 U 100.0 U 97.0 U 96.0 U 130.0 U
Toxaphene 1800 U 200.0 U 2000 U 190.0 U 190.0 U 2500 U
Aroclor-1016 90.0 U 100.0 U 1000 U 97.0 U 96.0 U 1300 U
Aroclor-1221 90.0 U 100.0 U 100.0 U 97.0 U 96.0 U 130.0 U
Aroclor-1232 900 U 1000 U 100.0 U 97.0 U 96.0 U 1300 U
Aroclor-1242 900 U 1000 U 1000 U 97.0 U 96.0 U 1300 U
Aroclor-1248 90.0 U 100.0 U 100.0 U 97.0 U 96.0 U 1300 U
Aroclor-1254 180.0 U 200.0 U 2000 U 1900 U 1900 U 2500 U
Aroclor-1260 180.0 U 200.0 U 2000 U 190.0 U 190.0 U| ' 2500 U

Quallifiers
U Undetected

Labora. . Hitiman Ebasco

B Analyte found In assoclated blank

Page8of9



TABLE A-2 SOIL SAMPLE RESULTS FOR THE SPACE POWER FACILITY
SAMPLE IDENTIFICATION SP-SBO1 SP-8B02 SP-SB03 SP-SB04 SP-SB05 SP-SB06
Sample Type ) Composite {Composite |{Composile |Composite |Composite |Composite
Sample Depth Below Surface 0'-9.5' -7 o-7 o-7 0'-7' 0'-8'
Date Sampled 12-10-90 12-11-90 12-11-90 12-11-90 12-11-90 12-12-90
METALS/CYANIDE/TPH (mg/Kp) |SP-SBO1 SP-S802 SP-SB03 SP-SB04 SP-SB05 SP-SB06
Aluminum 10700.00 9920.00 12700.00 8210.00 6760.00 11500.00
Antimony 1.70 U 200 U 1.90 2.00 2.00 1.80
Arsenic 5.60 22.00 16.00 9.40 ar.00 13.00
Barlum 67.00 84.00 155.00 219.00 49.00 94.00
Berylllum 0.45 0.50 1.00 0.80 1.30 0.70
Cadmium 3.20 1.30 U 2,50 270 4.30 1.40
Calclum 15700.00 2180.00 4670.00 2740.00 1540.00 3570.00
Chromium 21.00 18.00 16.00 17.00 18.00 17.00
Cobalt 12.00 4.90 33.00 104.00 5.60 15.00
Copper 23.00 25.00 25.00 42.00 50.00 26.00
fron 24600.00 21000.00 42200.00 43400.00 69700.00 31000.00
Lead 7.50 24.00 8.60 9.70 22.00 13.00
Magnesium 6030.00 3510.00 2980.00 2680.00 1460.00 3020.00
Manganese 302.00 143.00 1140.00 2530.00 49.00 292.00
Mercury 011 U 0.10 U 1.10 6.80 0.20 0.10
Nicke! 31.00 32.00 50.00 71.00 33.00 41.00
Potassium 1930.00 888.00 955.00 617.00 760.00 1110.00
Selenlum 074 U 1.00 0.80 0.80 1.50 0.80
Sliver 056 U 0.70 U 0.70 0.70 0.70 0.70
Sodlum 205.00 234.00 508.00 247.00 360.00 103.00
Thalllum 0.79 1.10 0.80 0.90 1.40 0.90
Vanadium 22.00 1 22.00 27.00 19.00 30.00 20.00
Zinc 76.00 77.00 117.00 82.00 170.00 89.00
CYANIDE 1.10 U 120 U 1.20 1.20 1.20 1.20
TOTAL PETROLEUM 44.00 35.00 U 35.00 35.00 36.00 288.00
HYDROCARBONS (TPH)

Qualifiers

U Undetected

Laboralory; Hiltman Ebasco

Page 909
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GROUND WATER SAMPLE RESULTS FOR THE SPACE POWER FACILITY

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichioroethene (Total)
Chloroform
1,2-Dichioroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichioromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichioropropene
Bromoform
4-Methyi-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chiorobenzene
Ethylbenzene

Styrene

Xylenes (Total)

b

- -t
O OO oo MG OB OOLLOoOOh OO UL ooy n

cccccccCccCccocecccccceccocecoccCcccccccccccCcca

] TABLE B-2

SAMPLE IDENTIFICATION FBS-SP-GW-01 |PBS-SP-GW-06
Date Sampled ' 1-16-91 1-16-91

VOLATILE ORGANIC

COMPOUNDS (ugl.) PBS-SP-GW-01 |[PBS-SP-GW-06
Chloromethane 10 10
Bromomethane 10 10
Vinyl Chicride 10 10
Chloroethane 10 10
Methylene Chloride 5
Acetone 10

5

ey
ooy OWe

Ll

-t

—d  d

ccccccccoccccccocccoccoccocgoccococcccccoccccoccccc

oo oo 0o trnoT O Yh O

Laboratory; Hittman Ebasco

Qualifiers

U

Undetected

Page 105
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Laboratory; Hittman Ebasco

. TABLEB-2 GROUND WATER SAMPLE RESULTS FOR THE SPACE POWER FACILITY
SAMPLE IDENTIFICATION PBS-SP-GW-01 |PBS-SP-GW-06
Date Sampled . - 1-16-91 1-16-91

SEMIVOLATILE ORGANIC

COMPOUNDS (ug/L) PBS-SP-GW-01 |PBS-SP-GW-(6
Phenol 10 U 10U
bis(-2-Chloroethyl) Ether 10 U 10 U
2-Chlorophenol 10 U 00U
1.3-Dichlorobenzene U 10 U
1,4-Dichlorobenzene 0U 0 U
Benzyl alcohol 10 U 10U
1,2-Dichiorobenzene 10 U 10 U
2-Methylphenol 10U 10 U
bis(-2-Chloroisopropyl) Ether 10 U 10 U
[4-Methylphenol 10 U 10 U
N-Nitroso-Di-n-propylamine 10 U 10U
Hexachloroethane 10U ‘10 U
Nitrobenzene 10U 10U
Iscphorone 10 U 10 U
2-Nitrophenol 10 U 10 U
2,4-Dimethyiphenci 10 U 0 U
Benzoic acid g0 U & U
bis(-2-Chlcroethoxy) methane 10 U 10 U
2,4-Dichlorophenci 10 U 10 U
1,2,4-Trichlorobenzene 10 U 10 U
Naphthalene 10 U 10U
4-Chicroaniline 10 U 10 U
Hexachiorobutadiene 10 U 10 U
4-Chloro-3-methyiphencl 10U 10 U
2-Methyinaphthalene 10 U 10 U
Hexachlorocyciopentadiene 10 U 10 U
2,4,6-Trichlorophenol 10U 10 U
2,4 5-Trichlorophenol 50 U 50 U
2-Chloronaphthalene 10 U 10 U
2-Nitroaniline 50 U 50U
Dimethyt Phthalate 10 U 00U
Acenaphthylene 00U M0 U
2,6-Dinitrotoluene 00U 10U
3-Nitroaniline 50 U 50U
Acenaphthene 100V 10 U
2,4-Dinitronhanol 50 U 50 U
4-Nitrophenol S50 U 50 U
Dibenzofuran 10U 10 U
2,4-Dinitrotoluene 10 U 10 U
Diethyiphthalate 10 U 10U
4-Chlorophenyl-phenylether 10 U 10 U

Qualifiers
U Undetected

Page 20t5
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GROUND WATER SAMPLE RESULTS FOR THE SPACE POWER FACILITY

Laboratory; Hittman Ebasco

. TABLEB-2
SAMPLE IDENTIFICATION PBS-SP-GW-01 |PBS-SP-GW-06
-8 .

Date Sampled 1-16-91 1-16-91

SEMIVOLATILE ORGANIC .

COMPOUNDS (ug/L) PBS-SP-GW-01 {PBS-SP-GW-06
Fluorene 10U 10 U
4-Nitroaniline 50 U 50 U
4,6-Dinitro-2-methyiphenol 50U 50U
N-Nitrosodiphenylamine 10 U 10U
4-Bromophenyi-phenylether 00U 10 U
Hexachlorobenzene 10U 10 U
Pentachlorophenol 50 U 50 U
Phenanthrene 10U 10 U
Anthracene 10U 10 U
Di-n-butyiphthalate 10 U 10U
Fluoranthene 10 U 10 U
Pyrene 10 U 0 U
Butylbenzylphthalate 10 U 10 U
3,3'-Dichiorobenzidine 0 U ic U
Benzo(a)anthracene 10 U 10 U
Chrysene 0 U 10 U
bis(2-Ethylhexyl)phthalate 10 U 10U
Di-n~-octy! Phthalate 10 U 10 U
Benzo(b)fluoranthene 10 U 10 U
Benzo(k)fluoranthene W0 Uu 10 U
Benzo(a)pyrene 10U 10 U
Indeno(1,2,3-cd)pyrene 10V 0V
Dibenzo(a,h)anthracene 10 U o U
Benzo(g,h.))perylene 10 U 10 U
Qualifiers
U Undetected

Paga230!l3
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Laboratory; Hittman Ebasco

. TABLEB-2 GROUND WATER SAMPLE RESULTS FOR THE SPACE POWER FACILITY
SAMPLE IDENTIFICATION PBS-SP-GW-01 |PBS-SP-GW-06
Date Sampled 1-16-91 1-16-91

PESTICIDE/PCBs (ug/L) PBS-SP-GW-01 |PBS-SP-GW-06
Alpha-BHC 0.051 U 0.050 U
Beta-BHC 0.051 U 0.050 U
Delta-BHC 0.051 U 0.050 U
Gamma-BHC(Lindane) 0.05s1 U 0.050 U
Heptachior 0.051 U 0.050 U
Aldrin 0.051 U 0.050 U
Heptachlor Epoxide 0.051 U 0.050 U
Endosultan | 0.051 U 0.050 U
Dieldrin 0.100 U 0.100 U
4,4-DDE 0.100 U 0.100 U
Endrin 0.100 U 0.100 U
Endosulfan ll 0.100 U 0.100 .U
4,4-DDD ) 0.100 U 0.100 ‘U
Endosulfan Sultate 0.100 U 0.240
4,4-DOT 0.100 U 0.160 U
Methoxychlor 0.510 VU - 0.500 U
Endrin Ketore 0.1C0 U 0.100 U
Chlorgane 0.510 U 0.500 U
Toxaphene 1.000 U 1.000 U
Aroclor-1016 0510 U 0.500 U
Arcclor-1221 0.510 U 0.500 U
Aroclor-1232 0.510 U 0.500 U
Aroclor-1242 0.510 U 0.500 U
Aroclor-1248 0.510 U 0.500 U
Aroclor-1254 1.000 U 1.000 U
Arcclor-1260 1.000 U 1.000 U

Qualifiers -
V)

Undetected

Page4 ct5



. TABLEB-2

GROUND WATER SAMPLE RESULTS FOR THE SPACE POWER FACILITY

SAMPLE IDENTIFICATION

Laboratory; Hittman Ebasco

PBS-SP-GW-01 |(PBS-SP-GW-06

Date Sampled 1-16-91 1-16-91

METALS/CYANIDE/ (ug/L) PBS-SP-GW-01 [PBS-SP-GW-06

TPH (mg/L)
Aluminum 111 g7 U
Antimony 34 U 34 U
Arsenic au 3 U
Barium 45 63
Beryllium 16 U 16 U
Cadmium 5 U 5U
Calcium 180000 128000
Chromium 22 U 22 U
Cobalt 10 87 U
Copper 11 U 11 u
fron 152 83
Lead 28 15 U
Magnesium 56€00 36200
Manganese 568 1200
Mercury 0.2 U 02 U
Nicke! 2 U 1
Potassium 4580 18€0
Selenium a3 u 33 U
Silver 25 U 25 U
Scdium 32400 13600
Thallium 24 U 24 U
Vanadium 8.2 U 9.2 U
Zinc 4.6 U 14
CYANIDE 10 U 10 U
|TOTAL PETROLEUM 1 U 1 U
HYDROCARBONS (TPH)
Qualifiers
U Undetected

Page50f 5§
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SEDIMENT SAMPLE RESULTS FOR THE SPACE POWER FACILITY

Page10t5

SAMPLE IDENTIFICATION

Date Sampled

PBS-SP-SS-01

1-11-91

(PBS-SP-SS-01)

1-11-31-

PBS-SP-§S-02

1-11-91

(PBS-SP-S5-02)

1-11-91

_ VOLATILE ORGANIC
COMPOUNDS (ug/Kg)

Chioromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (Total)
Chloroform
1,2-Dichioroethane

" |2-Butanone

1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes (Total)

PBS-SP-SS5-01

[ S S e |
LT N

-
N AN

NNSNSNNSNNSNNBRENNYNRNNNNN
cccCccccccoceoccccccceccoccceccccccecccccccoc

-
H

NNSNNNSNSNL

(PBS-SP-SS-01)

b
»n

- wd b
)

-l

NNSNSNSNSNSNSNSNDNNDAENNNNNNDL

cccCcecCccoccCcccecccoccoccGcCcecCcccccccacs-cecaccCcce

1
1

L 3

NNNNNNY

PBS-SP-SS-02

-t wd wd b
Y

1
- - -
A NNBRNNNNNNRN

NNNNNNNSNY

od ob
»

NNNNNNSND

cccCcccCceoccceccCcCcoccCccccoccccccccccccccccacca

(PBS-SP-SS-02)

NNNNNNNNNBRENNRNNNNNNRN

cccecgcccCccCcCceCoceCcoccCcccCccocceCcccaceccCccecccccaccocccc

-
rs

NNNNNNND

Notes
() Denotes Sample Reanalysis

Qualifiers
U Undetected

J Estimated, Value is below Quantitation Limit
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TABLE C-2 SEDIMENT SAMPLE RESULTS FOR THE SPACE POWER FACILITY

-~

J Estimated, Value is below Detection Limit

SAMPLE IDENTIFICATION PBS-SP-SS-01 |PBS-SP-SS-02
Date Sampled 1-71-91 1-11-91
SEMIVOLATILE ORGANIC

COMPOUNDS (ug/Kg) PBS-SP-SS-01 |PBS-SP-SS-02
Phenol 980 U 1000 U
bis(-2-Chloroethyl) Ether 980 U 1000 U
2-Chiorophenol 980 U 1000 U
1,3-Dichiorcbenzene 980 U 1000 U
1,4-Dichlorobenzene 980 U 1000 U
Benzyl aicohol 980 U 1000 U
1,2-Dichiorobenzene 980 U 1000 U
2-Methylphenol 880 U 1000 U
bis(-2~Chloroisopropyf) Ether 980 U 1000 U
4-Methylphenol - 980 U 1000 U
N<Nitroso-Di-n-propylamine ~ 980 U 1000 U
Hexachioroethane 980 U 1000 U
Nitrobenzene 980 U. 1000 U
Isophorone 980 U 1000 U
2-Nitrophenol 980 U 1000 U
2,4-Dimethyiphenol 980 U 1000 U
Benzoic acid 4900 U 5200 U
bis(-2-Chloroethoxy) methane 980 U 1000 U
2,4-Dichiorophenol 980 U 1000 U
1,2,4-Trichlorobenzene 980 U 1000 U
Naphthalene 880 U 1000 U
4-Chloroaniline 980 U 1000 U
Hexachlorobutadiene 980 U 1000 U
4-Chioro-3-methyiphenol 980 U 1000 U
2-Methytnaphthalene 980 U 1000 U
Hexachiorocyclopentadiene 980 U 1000 U
2,4,6-Trichloropheno! 980 U 1000 U
2,4,5-Trichlcrophenol 4900 U 5200 U
2-Chloronaphthalene 980 U 1000 U
2-Nitroaniline 4900 U 5200 U
Dimethyl Phthalate 980 U 1000 U
Acenaphthylene 980 U 1000 U
2,6-Dinitrotoluene 980 U 1000 U
3-Nitroaniline 4900 U 5200 U
Acenaphthene 980 U 1000 U
2,4-Dinitrophenol 4900 U 5200 U
4-Nitrophenol 4800 U §200 U
Dibenzofuran 980 U 1000 U
2,4-Dinitrotoluene 980 U 1000 U
Diethylphthalate 980 U 1000 U
4-Chlorophenyl-phenylether 980 U 1000 U

Qualifiers
U Undetected

Page20l5



TABLE C-2 SEDIMENT SAMPLE RESULTS FOR THE SPACE POWER FACILITY Page30!5

SAMPLE IDENTIFICATION PBS-SP-S8S-01  |PBS-SP-SS-02

Date Sampled 1-11-91 1-11-91
SEMIVOLATILE ORGANIC

COMPOUNDS (ug/Kg) PBS-SP-SS-01 |PBS-SP-8S-02
Fluorene 980 U 1000 U
4-Nitroaniline 4800 U 5200 U
4,6-Dinitro~-2-methylphenol 4900 U 5200 U
N-Nitrosodiphenylamine 980 U 1000 U
4-Bromophenyi-phenylether 980 U 1000 U
Hexachlorobenzene 980 U 1000 U
Pentachlorophenol 4300 U 5200 U
Phenanthrene 200 J 1000 U
Anthracene 980 U 1000 U
Di-n-butylphthalate 880 U 1000 U
-|Fluoranthene -~ -~ -- - - ’ 890 J 1000 U -
Pyrene 980 1000 U
Butylbenzylphthalate - 980 U 1000 U
3,3’-Dichiorocbenzidine 880 U 1000 U
Benzo(a)anthracene 490 J 1000 U
Chrysene 830 J 1000 U
bis(2-Ethylhexyl)phthalate 490 J 1000 U
Di-n-octyl Phthalate 880 U 1000 U
Benzo(b)fluoranthene 680 J 1000 U
Benzo(k)fluoranthene ; 850 J 1000 U
Benzo(a)pyrene 680 J 1000 U
indeno(1,2,3-cd)pyrene 490 J 1000 U
Dibenzo(a,h)anthracene 980 U 1000 U
Benzo(g,h,i)perylene 980 U 1000 U

Qualifiers
U Undetected

J  Estimated, Value is below Detection Limit
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TABLE C-2 SEDIMENT SAMPLE RESULTS FOR THE SPACE POWER FACILITY
SAMPLE IDENTIFICATION PBS-SP-S8S-01 |PBS-SP-SS-02
Date Sampled 1-11-91 1-11-91

PESTICIDE/PCBs (ug/Kg) PBS-SP-SS-01 |PBS-SP-SS-02
Alpha-BHC 22 U 24 U
Beta-BHC 2 U 24 U
Delta-BHC 2 U 24 U
Gamma-BHC(Lindane) 2 U 24 U
Heptachlor 2 U 24 U
Aldrin 22 U 24 U
Heptachlor Epoxide 2 U 24 U
Endosulfan | 2 U 24 U
Dieldrin 44 U 48 U
4,4-DDE 4 U 48 U .
Endrin 43 U 48 U
Endosulfan i 44 U 48 U
4,4-DDD 4 U 48 U
Endosulfan Sulfate 44 U 48 U
4,4-DDT 44 U 48 U
Methoxychlor 20 U 240 U
Endrin Ketone 44 U 48 U
Chlordane 220 U 240 U
Toxaphene T 440 U 480 U
Aroclor-1016 _ 220 U 240 U
Aroclor-1221 220 U 240 U
Aroclor-1232 220 U 240 U
Aroclor-1242 220 V 240 U
Aroclor-1248 220 U 240 U
Aroclor-1254 1600 480 U
Aroctor-1260 440 U 480 U

Qualifiers _
U Undetected

Page4of§
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SEDIMENT SAMPLE RESULTS FOR THE SPACE POWER FACILITY

_TABLE C-2

SAMPLE IDENTIFICATION PBS-SP-§S-01 |PBS-SP-SS-02

. 9 .
Date Sampled 1-11-91 1-11-91
METALS/CYANIDE/TPH (mg/Kg) |PBS-SP-§S-01  |PBS-SP-§S-02
Aluminum 2910 19000
Antimony 09 U 25 U
Arsenic 4.4 25
Barium 31 40
Beryllium 04 U 1.2 U
Cadmium i3 U 36 U
Calcium 153000 27000
Chromium 8.4 49
Cobalt 2.9 36
Copper " 50
Iron 8430 43100
Lead 13 53
Magnesium 41000 8970
Manganese 251 1510
Mercury 0.13 032 U
Nickel 15 -7
Potassium 497 . 2870
Selenium cs v 24 U
Silver 0.7 U 1.8 U
Sodium 249 933
Thallium 0.7 U 1.7 U
Vanadium 24 U 13
Zinc 88 217
CYANIDE 1.3 U 33 U
TOTAL PETROLEUM 1320 127
HYDROCARBONS (TPH)
Qualifiers

U Undetected

PageSofs



EBASCO SERVICES INCORPORATED PORING No. PBS-SP-SB-01

BOREHOLE LOG
sHeeT 1 __oF _1
> prosect: __NASA PBS CORRECTIVE ACTIONS RUFS -PHASE 1 EFFORT-
‘ 21835 : T ; pRwLer: R FISHER / BELASCO CRILLING
" .
COORDINATES: i
g. 31880 TOTAL DEPTH: -5 TYPE CF BORING: W STEM AUGER
gLevation: _634.290 GROUND WATER LEVEL & DATE TAKEN: _650.90 MSL___ 1/9/91
DATE STARTED: __12-10-90 DATE compLETED: . 12-10-90 toceeney: _R.T. ROLLER
z= |8=| ¢ Su 3
= & ] VERTICAL BOREHOLE
AT B Wl 8w == o DESCRIPTION REMARKS
oL we 2 =Z W
o s< ez
N 1-56.7 g ;" 63 Brown sandy SILT -
B g 28 GRAVEL, some to little sand, littie silt —
~ =3 7]
& b J
(/2]
— 3-4-4.5 Q 21| & | Greyciayey SILT, mottied —
™ o T
= ~ @ 1
. ® % -
- 3-5- = - -
— 5 8-13 <E i '
= 2 8 Grey clayey SILT, littie pebbles, mottled -
o< ' =
- || &
e 5'9- [} (=] B
- 2024 -Edg 8 '§ Crey silty CLAY L
: C o~ -
-43- = VOA sample taken frem
- S |22 GO|| 53 | Groyfine SAND, it sit, some gravel SATURATED | s P (oren from
—= ow - ' -
" 10 > N Grey SHALE
n ]
= Bedrock at 9.5 -
= End of Boring at 9.5 -
_ 3
u !
[‘ 15 —
n -
— 20 j
. —
- -
=25 3
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. EBASCO SERVICES INCORPORATED BORING No. _PBS-SP-53-02
BOREHOLE LOG

. sHeeT . 1__or 1
V - pRoJECT: __NASA PBS CORRECTIVE ACTIONS RIFS -PHASE 1 EFFORT-

orLer: R FISHER / BELASCO DRILLING

19401
COORDINATES: -
. e31524 ToTAL CEPTH: T Type oF BorinG: HOLLOW STEM AUGER
: -9 . . .
ELEVATION: 656.590 MSL GROUND WATER LEVEL & DATE TAKEN: Not finished as a ground water monitoring wel!
DATE STARTED: _12:11-S0 DATE COMPLETED: . 12:11-90 tocgepsy: _R. T. ROLLER
z Suw >
Ee | 2e W 3 VERTICAL BOREHOLE
FRE" é - | EE Bg DESCRIPTICN CAL BORE
e=1z"1 ® =z o
: 3.7 50 Brown sandy clayey SILT, mottied
= 9-12
n 1/4" Shale | ., 52", 5'4°
: 5.5.7. 7 Shale layers at 4'3", 52°, 54
5-5-6-6 79
5.50/5° | Grev clavey SILT_ with shate | VOA sample taken from

42 %m$= &7
SHALE, some clay Crey SHALE

litle silt, SATURATED

" TT 1
(3]
. VOA Sample
SP-SB-02
| ~a
1

End of Boring, Bedreck at 7

o o
SP-SB-02 B/N/A, Pest./PCBs, Metals
CN and TPH composited over depth

n
[+]

N
(3]

[lll1[llll]flll'lllllllll]lllllllllllljl‘|

0010 U T O O N U 0 O O




EBASCO SERVICES INCORPORATED BORING NO. _PBS-SP-SB-03
BOREHOLE LOG
« sHeeT 1
-+ pRovecT: ._NASA PBS CORRECTIVE ACTIONS RIFS -PHASE 1 EFFORT-
e ’ - - . : - prurer - FISHER / BELASCO DRILLING

oF 1

N 21716
COORDINATES: ,
g-_31172 ToTaL pepTH; 95 Tvpe OF BOBING: HOLLOW STEM AUGER
. X I
ELEVATION: 657.285 MSL GROUND WATER LEVEL & DATE TAKEN: 654.58 MSL___1/10/91
DATE STARTED; _12-11-90 DATE COMPLETED: __12-11-80 tosaepsy: R T. ROLLER
Zz g w EZ
EE | 2E = w VERTICAL BOREHCLE
ﬁ:g 3 g ° £5 83 DESCRIPTION REMARKS
cL w L - s3 w 9
o =< c
- 5.4-8-10 67 Brown sandy clayey SILT —
= Brown clayey SILT, mottled -
oo - p—
N 7-7-8-11 71 T
- » .
— 5 4-5-5-5 | o 79 -
—~ ao T = - — = = = = = -
T35 15 o Grey clayey SILT, with shale VOA sample taken from =
= s |29 | L} so &-7 -
— g Grey SHALE Split spoon sampling
L - ccmpleted at 7', augering _|
- - continued 10 9.5 to install
~ 8= the ground water -
10 2 ,§' Bedrock at 7° monitoring well —
E u":" ] End of Boring at 9.5 ]
¢ ©
. £3 .
- £8 -
- <& -
e g (3] -
— 15 o T -
e D = —
C S5
M c -
= o Z -
- GO _
o e
- -
T 25 —
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EBASCO SERVICES INCORPORATED BORING No. _PBS-SP-SB-04
BOREHOLE LOG
sieeT 1 __ or _1
~rouecT: _NASA PBS CORRECTIVE ACTIONS RIFS -PHASE 1 EFFORT-
21483 ) T B - priLer: R FISHER / BELASCO DRILLING
N-
COORDINATES: .
g 31279 TOTAL DEPTH: 9.5 TYPe oF BoRNG: _HOLLOW STEM AUGER
ELEVATION: 657650 MsL GROUND WATER LEVEL & DATE TAKEN: 65276 MSL _ 1/10m1
DATE STARTED: . _12:11-90 DATE COMPLETED: . 12:11-60 wocgepey: R T. ROLLER
3 Suw x
EE |8 > 3 VERTICAL BOREHOLE
oW |=u % ° e 82 DESCRIPTION CAL BORE
oL [ ¥ we
a =< -3
- u6-6-6-7 7 Brown ;:Iayey SILT .
o 3-4-7-9 63 Grey clayey SILT, with shale -
— 5 . -
= 3-3-56 2 67 VOA sample taken from
——ES 1/4" Shale lenses at 6'4", 6'8", 6'10" 67 . -
N soram |29 | 1| s8 SATURATED T
L g @ Grey SHALE Split speon sampling 'j
— ’ compileted at 7°, augering —
= 5 continued to 9.5' to install =
10 =L the ground water -
o s ] Bedrock at 7' monitoring well 1
; § g End of Boring at 9.5 -
= SE :
- £% ]
C $8 u
- 15 CF: _
= - =
o o
s 23 -
- % O -
20 —
- =
- -
b L
N 25 :
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EBASCO SERVICES INCORPORATED BoRING No, PBS-SP-38-05
. BOREHOLE LOG

anouecT: __NASA PBS CORRECTIVE ACTIONS RIFS -PHASE 1 EFFORT-

N 21371
COORDINATES: E 31 24.2

sHeeT 1 __or )

" prier __R. FISHER/BELASCO DRILLING

TOTAL DEPTH: 8.5 TYPE oF BORING: HOLLOW STEM AUGER

‘9 .

DATE STARTED: __12-11-90 DATE COMPLETED: . 12-11-90 ‘Loceepsy: __R- T- ROLLER
| Z ) w >
Q~ Sy Ex
é@ EE %-@ M ‘é%‘ DESCRIPTION VERTICAL BOREHCLE
ot jws | 3 =2 9
z 5% L3
B Ril Brown m-f SAND. some silt -
o 1-3-4-5 75 -
B ) Grey clayey SILT, with shale, mottled, 1/2° sand -
lense at 1'1" -
" 5-6-7-9 . 83 -
© -
a.w ‘ -
— A ES VOA sample taken from =
— 5 2‘3'4‘1 m ‘D 83 4”6' ——
R . < @ |
N I 42 | Grey SHALE, some sit, littis clay SATURATED 7
o Grey SHALE Split spoon sampling  _{
= completed at 7', avgerirg -]
N Py continued to 9.5 to install ~
10 5 the ground water -
= S ] Bedrock at 7° monitoring well ]
- o & End of Boring at 9.5' o
L a s
oo -
- SE i
- £ ]
B <§ -
- z o _
- 15 ST _
- 8 - -
n e -
C 0 s -
- o=z 7
R 6O -
e e




EBASCO SERVICES INCORPORATED BORING NO. _PBS-SP-SB-06

-~

BOREHOLE LCG sEsr 1% o 1
N\ npovecT: __NASA PBS CORRECTIVE ACTIONS RIFS -PHASE 1 EFFORT-
s : - - : . _R. FISHER / BELASCO DRILLING -
R
N 21381 DRILLE
RDINATES: '
o0 . 31418 TOTAL DEPTH: 2 TvPE CF BORING;, HOLLOW STEM AUGER
: -9 .
ELEVATION: __657.700 MSL GROUND WATER LEVEL & DATE TAken: __ 655-73 MSL 17101 :
DATE STARTED: ...12:12-90 DATE COMPLETED: .12:12:90 woagepsy: . T. ROLLER
3. Suw EZ
B8 5| 8« | 22 | B8 oescrPTON -
okt |wk| 7 =2 Wy
] x< =
@ T -
- 15-20- s£|l so |SRAVEL .
~ 8-12 =3 Grey claysy SILT, mottied —
5% - .
— O ° :
o 3-3-6-8 SB|| 7
-5 -3-5-6 <Ell 7o —
= o & (3] : : -
SodT . . -
N g-._? o & VOA sample taken from _|
= 3-6- =z g g b g2 |-Shale lenses at 6'2°, 6’10, 7", 74", 7'8" 6-5' -
— 1119 |<gd & SATURATED , , -
OGazZ Split spoon sampling
NS4t 1> 6 S]] 8 | grey SHALE completed at &', augering
I continued to 9° to install -
a . the ground water
10 Bedrock at 8 , monitoring well —
C End of Boring at ¢ ]
u -
u j
= 20 -—
N~ 25 .:
— —




MONIT?)RINIG QILLL EBASCO

.- INSTALLATION SKE'_l' CH
PROJECT NASA PBS CA-RUFS -PHASE | EFFORT DRILLING METHOD __Hollow Stem Auger
JOB NO.__WOP 2127.002 MONITORING WELL NUMBER _PBS-SP-01
DRILLING SUBCONTRACTOR_Belasco Driling DATE OF WELL INSTALLATION _12-10-90
DRILLER __Rick Fisher i DATE OF WELL DEVELOPMENT_1-8-91

- _ ENGINEER T. Roller
ELEVATION DEPTH OR HEIGHT FROM

(M.S.L) GROUND SURFACE
657.435 3.145'
657.135 2.845' _ .
- ] | <€—————— 1.D. OF SURFACE CASING 4
654.290 0’
e TYPE OF SURFACE SEAL  __Concrete
_ 1.D. OF RISER PIPE 2
2 ' TYPE OF RISER PIPE 304 Stainle:

% TYPE OF SEAL __Bentonite
N

]

3.25

EMPLACEMENT METHOD __Poured
650 425
DIAMETER OF BOREHOLE 4.25
1.D. OF SCREEN 2"
TYPE OF SCREEN 304 Stainless St.
SCREEN SLOT SIZE 0.01°
SIZE OF FILTER SAND #5 Medium Blast
EMPLACEMENT METHOD Poured
645 9.25' -
644.75 9.5 LENGTH OF TAILPIPE 3
BOTTOM OF BORING

WATER LEVEL MEASUREMENTS

DATE 1-9-91| 5-9-91
DEPTH FROM TOP OF OUTER '
PROTECTIVE CASING 6.24 | 6.51

ELEVATION 650.90 | 650.63




. NCONSOLIDATED , ~ o
- MONITORING WELL =BASCH

lNSTALLATlON SKETCH
PROJECT NASA PBS CA-RUFS -PHASE | EFFORT DRILLING METHOD _ Hoilow Stem Auger
JOB NO.__WOP 2127.002> - N MONITORING WELL NUMBER _PBS-SP-03
DRILLING SUBCONTRACTOR_Bslasco Drilling DATE OF WELL INSTALLATION _ 12-11-90
DRILLER __Rick Fisher DATE OF WELL DEVELOPMENT_1-10-91

- ENGINEER ___T.Roller
ELEVATION  DEPTH OR HEIGHT FROM l

(M.s.L) GROUND SURFACE
660.015 ) 2.73
659.845 258
- ] | €—————— 1.D. OF SURFACE CASING 4"
657.285 o
‘ |
. TYPE OF SURFACE SEAL Concrete
A g 1.D. OF RISER PIPE 2
2.25' TYPE OF RISER PIPE 304 Stainless Si.
—2:25 |
N R
S %( TYPE OF SEAL _Bentonite
3.25'
—_— P P EMPLACEMENT METHOD  __Poured
653 4.25
DIAMETER OF BOREHOLE 4.25°
1.D. OF SCREEN 2
TYPE OF SCREEN: 304 Stainless St.
SCREEN SLOT SIZE __oot~
SIZE OF FILTER SAND #5 Medium Blast
' EMPLACEMENT METHOD  __Poured
648 9.25
647.8 9.5 LENGTH OF TAILPIPE 3
BOTTOM OF BORING

WATER LEVEL MEASUREMENTS

DATE 1-10-91| 5-9-91
DEPTH FROM TOP OF OUTER
PROTECTIVECASING | 527 | 612

ELEVATION 654.58 | 653.73




Llce o AXITINE e

UNCONSOQLIDATED
MONITORING WELL

- - _ INSTALLATION SKETCH

PROJECT_NASA PBS CA-RUFS -PHASE | EFFORT

JOB NO. WOP 2127.002

DRILLING SUBCONTRACTOR Belasco Drilling

DRILLER __Rick Fisher

DRILLING METHOD
MONITORING WELL NUMBER _PBS-SP-04 .

DATE OF WELL INSTALLATION _12-11-90
DATE OF WELL DEVELOPMENT_1-10-81

EBAST

Hollow Stem Aucer

ENGINEER T. Roller
ELEVATION DEPTH OR HEIGHT FROM
(M.S.L) GROUND SURFACE )
660.295 2 645"
660.170 2.52' ]
_ - ™} |«€—————— |.D. OF SURFACE CASING 4
657.650 0 '
- TYPE OF SURFACE SEAL Concrate
e 1.D. OF RISER PIFE 2"
2.25' TYPE OF RISER PIPE 304 Stainle.
225 MR 304 Stainle.
N R |
§ TYPE OF SEAL Bantonite
3.25
—_— P EMPLACEMENT METHOD Poured
653.4 425
- DIAMETER OF BOREHOLE 4.25"
1.D. OF SCREEN 2" .
TYPE OF SCREEN 304 Etainless St.
SCREEN SLOT SIZE 0.01"
SIZE OF FILTER SAND #5 Medium Blast
EMPLACEMENT METHOD Poured
648.4 9.25'
64c.15 9.5 LENGTH OF TAILPIPE 3

WATER LEVEL MEASUREMENTS

——— BOTTOM OF BORING

DATE 1-10-91] 5-9-91
DEPTH FROM TOP OF OUTER
PROTECTIVE CASING 741 | 7.32
ELEVATION 652.76 | 652.85




PROJECT _ NASA PBS CA-RUFS -PHASE | EFFORT

N

JOB NO. WOP 2127.002

DRILLING SUBCONTRACTOR __Belasco Drilling

DRILLER _ Rick Fisher

N IDAT

MONITORING WELL
- INSTALLATION SKETCH

EBASCO

DRILLING METHOD _ Hollow Stem Auger

MONITORING WELL NUMBER _PBS-SP-05
DATE OF WELL INSTALLATION _12-11-80
DATE OF WELL DEVELOPMENT__1-16-91

ENGINEER T. Roller

ELEVATION  DEPTH OR HEIGHT FROM
(M.S.L) GROUND SURFACE
659.360 2.485'
659.175 23
656.875 0"
‘ b
2.25' d I
N N
N K¢
3.25 N N
652.6 4.25
647.6 9.25'
647.4 9.5

WATER LEVEL MEASUREMENTS

<€———— |.D. OF SURFACE CASING

T EOTTOMOFBORING

4

" TYPE OF SURFACE SEAL Concrete
1.D. OF RISER PIPE 2
TYPE OF RISER PIPE 304 Stainless St.
TYPE OF SEAL __Bentonite
EMPLACEMENT METHOD Poured
DIAMETER OF BOREHOLE 4.25°
1.D. OF SCREEN 2
TYPE OF SCREEN 304 Stainless St.
SCREEN SLOT SIZE 0.01°
SIZE OF FILTER SAND #5 Medium Blast
EMPLACEMENT METHOD Poured
LENGTH OF TAILPIPE 3

DATE 1-16-01] 5-8-91
DEPTH FROM TOP OF OUTER
PROTECTIVE CASING 7.14 | 5.82
ELEVATION 652.04 | 652.35




UNCONSOQLIDATED =
MONITORING WELL cBASCC
" . INSTALLATION SKETCH

PROJECT.NASA PBS CA-RUFS -PHASE | EFFORT
JOBNO. _ WOP 2127.002 »

DRILLING SUBCONTRACTOR _Belasco Drilling
DRILLER _ Rick Fisher

DRILLING METHOD __Hollow Stem Auger
MONITORING WELL NUMBER _PBS-SP-06
DATE OF WELL INSTALLATION _12-12-90

DATE OF WELL DEVELOPMENT_1-10-91

- ENGINEER T. Roller
ELEVATION  DEPTH OR HEIGHT FROM
(M.S.L) GROUND SURFACE
660.755 2.485'
660.400 ' .3 . : .
. 2 ] | €——————— [|.D. OF SURFACE CASING 4
657.700 0
s TYPE OF SURFACE SEAL Concrete
g 1.D. OF RISER PIPE z
2 TYPE OF RISER PIPE 304 Stainles:
N N
% %( TYPE OF SEAL Bentonite
2 P F EMPLACEMENT METHOD Poured
654 3.75
DIAMETER OF BOREHOLE 425"
1.D. OF SCREEN —_ _
TYPE OF SCREEN 304 Stainless St.
SCREEN SLOT SIZE 0.01°
SIZE OF FILTER SAND #5 Medium Blast
EMPLACEMENT METHOD Poured
649 8.75'
" 648.7 o LENGTH OF TAILPIPE 3
BOTTOM OF BORING

WATER LEVEL MEASUREMENTS

DATE 1-10-91] 5-9-91
DEPTH FROM TOP OF OUTER
PROTECTIVE CASING 467 | 7.13
ELEVATION 655.73 | 653.27




MK-Ferguson
Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

sample
jescription:

analysis:

Jrocedure:

4065-6105-006 PHASE II UST STUDY

SPF B-1 4-6°
4/22/93 1325

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

The sample was analyzed as outlined in US EPA “Test Methods for Evaluating
Solid UWaste, Physical/Chemical Methods", SW-846, Third Edition,

1986, Method 8240.

November

Cleveland, OH 44135 Page 1 of 3
biological & environmental control laboratories, inc. ab no. }
645 front street 1632 enterpnse parkway 73C01283 J}
toledo, ohio 43605 twinsburg, ohio 44087 5.0, 10 —
(449) 693-5307 (216) 4258200 R i
2F2-4045-2435 ]

results: COMPOUND METHOD POL (ug/Kg) RESULT (ug/Kg)
Acrolein 50 < S0
Acrylonitrile 50 < 950
Acetone 50 < 950
Benzene S < S
Bromodichloromethane 5 < S
Bromoform S < 5
Bromomethane S < S
2-Butanone (MEK) 50 < 30
Carbon disulfide S < 5
Carbon tetrachloride S < 5
Chlorobenzene 5 < S
Chlorodibromomethane S < S
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10 j
Chloroform S < S !
Chloromethane S < S
1.2-Dibromoethane (EDB) S < S
Dibromomethane S < S
1.2-Dichlorobenzene ! < S
1.,3-Dichlorobenzene 5 < 5
1.4-Dichlorobenzene ) < 5
1.4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < S
1.1-Dichloroethane S < S
i.2-Dichloroethane S N 3
i.1-Dichloroethene S < S
cis-1.2-Dichloroethene S < 5
irancs-1.2-Dichlorocethene R < S
i.2-Dichloropropane S < S
cis-1,3-Dichloropropene 5 “ S
ya —
o comoacied iech: approved by: i S
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MK-Ferguson
Nasa Lewis Research Center
Aattn: Elise Allen

21000 Brookpark Road, M.S. 66-2
Cleveland, OH 44135

Page 2 of 3

biological & environmental contro! laboratories, inc. \ap no.
615 front stree! 1632 enterpase parkway ;
toledo, ohio 43605 twinsburg, ohio 44087 5 o9nxoc°1 283 1

(419) 693-5307 (216) 4258200 0. no.
2F2-4065-2435 4

sample
jescription:

analysis:

results:

4065-6105-006 PHASE II UST STUDY

SPF B-1 4-6
4/22/93 1325

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate

Ethyl benzene

Ethyl ether

Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide

4-Methyl-2-pentanone (MIBK)

Naphthalene

Styrene
1.1,1,2-Tetrachloroethane
i.l1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichlorocethane
1.1,2-Trichlorocethane
Trichloroethene
Trichlorofluoromethane

1,1.2-Trichloro-1,2,2-

Trifluoroethane (Freon 1132)

1.2,3-Trichloropropane
Vinyl acetate

Vinyl chloride

m & p—-Xylenes
o-Xylenes

METHOD PGL (ug/Kq) RESULT (pq/Kq)
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MK-Ferquson

Nasa Lewis Research Center
Elise Allen

21000 Brookpark Road, M.S, 66-2

Attn:

Cleveland, OH 44135 Page 3 of 3
biological & environmental control laboratories, inc. laore.
645 front street 1632 enterprise parkw ;
toledo, ohio 43605 twinsburg, ohio 4408?y ‘32,%‘;0 1283
(819} 693-5307 (246) 4258200 0. no.
262-4065-2435 j

sample
jescription:

analysis:

resultss:

4065-6105-006 PHASE II UST STUDY
SPF  B-1 4-4°
4/22/93 1325

GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

continued

1)

2)

Surrogate Recovery - Vaolatile Organics

Compound % Recovery Acceptable Range

1,2-Dichloroethane-d4 101% 70-121
Toluene-d8 87.0% 81-117
4-Bromofluorobenzene 85.2% 74-121

A value reported as "less than" indicates the analyte was
not detected. The number is the quantification limit for
the sample.

A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.
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MK-Ferguson
Nasa Lewis Research Center
Elise Allen

21000 Brookpark Road, M.S. 66-2
Cleveland,

Attn:

OH 44135

biological & environmental control iaboratories, inc.
1632 enterprise parkway
twinsburg, ohio 44087
(216) 4258200

615 front street

toledo, ohio 43605

(449) 693-5307

Page 1 of 3

sample
description:

analysis:

4065-6105-006 PHASE II UST STUDY

SPF B-1 6-8°
4/22/93 1325

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating ‘
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8240. ‘

results: COMPOUND METHOD PAL (ug/Kq) RESULT (ug/Kq) !
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone S0 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5
Bromoform 5 < S
Bromomethane S < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < S
Carbon tetrachloride S < S

{

Chlorobenzene b < 5 I
Chlorodibromomethane 5 < S

Chloroethane 10 < 10 )

2-Chloroethyl vinyl ether 10 < 10 %

Chloroform 5 < S :
Chloromethane 5 < 9
1,2-Dibromoethane (EDB) S < 5

Dibromomethane S < S i
1.2-Dichlorobenzene 5 < 5
1.3-Dichlorobenzene 5 < 5
1.4-Dichlorobenzene 5 < S
1.4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane S < 9
1,1-Dichloroethane S < S
1.2-Dichloroethane 5 < 5
l.1-Dichloroethene S S
cis-1.2-Dichloroethene S 5
trans-1,2-Dichloroethene S 5
1.2-Dichloropropane S < )
cis-1,3-Dichloropraopene S < S

Lte compleled Eole approved by: <
4/30/93 LNT /%/ﬂ% 4//1% ;



MK-Ferquson
Nasa Lewis Research Center

Attn:

21000 Brookpark Road, M.S. 66-2

Elise Allen

Cleveland, OH 44135 Page 2 of 3
biological & environmental conirol Iaboratories, inc. labno. ...
645 front street 1632 enterprise parkway _93C01284 ;
toledo, ohio 43605 fwinsburgr;‘.) omopﬂow o0 no ]
(419) 6935307 (216) 425-8200 -0. RO
2X2-4065-2435 '

sample
jescription:

analysis:

results:

4065-6105-006 PHASE II UST STUDY

- SPF B-1 6-8°
4/22/93 1325

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

Continued

COMPOUND.

trans-1,3-Dichloropropene
Ethyl acetate

Ethyl benzene

Ethyl ether

Ethyl methacrylate

2-Hexanone

Methylene chloride

Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1.1,2-Trichloro-1.2.2-
Trifluoroethane (Freon 113)
1.2.3-Trichloropropane
Vinyl acetate

Vinyl chloride

m & p-Xylenes

o-Xyleneg

METHOD PGL (ug/Kg) RESULT (pq/Kg)
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MK-Ferquson
Nasa Lewis Research Center
Elise Allen

Attn:

21000 Brookpark Road, M.S. 66-2 AR

Cleveland, OH 44135 Page 3 of 3
biological & environmental control iaboratories, inc. ab no..
615 front street 1632 enterptise parkwoy 93C01284
toledo, ohio 43605 twinsburg, ohio 44087 o 1o
(419) 693-5307 (216) 425-8200 p-0. no.
2 2-4045-2435

sample
description:

analysis:

resul ts:

4065-6105-006 PHASE II UST STUDY
SPF B-1 6-8°
4,22/93 1325

GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

continued
Surrogate Recovery - Volatile Orgqanics
Compound % Recovery fcceptable Range
1,2-Dichlorocethane-dd 100% 70-121
Toluene-d8 92.7% 81-117
4-Bromofluorobenzene ?1.3% 74-121
1) A value reported as "less than" indicates the analyte was

2)

not detected. The number is the quantification limit for
the sample.

A value in parenthesis following a "less than” wvalue
indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.

ate comptietled i
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MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 1 of 3
biological & environmental control laboratories, inc. labno. ‘
645 front street 1632 enterprise parkway 93C01285
toledo, ohio 43605 twinsburg, ohio 44087 Do .no
(419) 693-5307 (216 425-8200 p.o. no. |
_2F2-90465-2435 i
sample 4065-6105-006 PHASE II UST STUDY
i
lescription: SPF B-2 0-2° :
4/22/93 1400 }
inalysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS
procedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating \

Solid Waste, Physical/Chemical Methods", SW-B84é,
1984, Method 8240.

Third &dition, November

results: COMPOUND METHOD PAL (uq/Kg) RESULT (pgq/Kg)
Acrolein 50 < 50
Acrylonitrile 30 < S0
Acetone 50 < 50
Benzene 5 < S
Bromodichloromethane S < 5
Bromoform S < S
Bromomethane S < 5
2-Butanone (MEK) 50 < S0
Carbon disulfide S < 5
Carbon tetrachloride S < S
Chlorobenzene S < S !
Chlorodibromomethane 5 < S
Chloroethane 10 < 10 !
2-Chloroethyl vinyl ether 10 < 10
Chloroform S < 5
Chloromethane S < 5
l1.2-Dibromoethane (EDB) S < S
Dibromomethane 3 < 5
1.2-Dichlorobenzene S < 5
1.3-Dichlorobenzene S < S
1.4-Dichlorobenzene 5 < 5
1.4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 3 < S
{.1-Dichloroethane ) < )
1.2-Dichloroethane 5 < 5
1.1-Dichloroethene S < S
cis-1.2-Dichloroethene 5 < 5
trans-1,Z-Dichloroethene S < 5
t.2-Dichloropropane 5 < 5
cis-1.3-Dichloropropene 5 < S

TN tees Topioved by /” N B
as30s97 | LNT | : |



MK-Ferguson
Nasa Lewls Research Center

Attn:

Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 2 of 3
biological & environmental control laboratones, inc. ab ro. - i
415 front street 1632 enterprise parkway - . i
toledo, om; ’ twmsburg.a ohio 44087 o °9n3°c° 1285 !
(449) 693-5307 (216) 425-8200 R I
2280652435 J

sample

description:

analysis:

results:

4065-6105-006 PHASE II UST STUDY

SPF B-2 0-2°
4/22/93 1400

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

Continued

COMPOUND

trans-1,3-Dichloropropene

Ethyl acetate

Ethyl beniene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide

4-Methyl-2-pentanone (MIBK)

Naphthalene

Styrene

1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane

Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1.2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

141.2-Trichloro-1,2,2-
Trifluorocethane (Freon
1.2.2-Trichloropropane
Vinyl acetate

Vinyl chloride

m & p-Xvlenes
o~Xvienes

113)

METHOD PQL (uq/Kg) RESULT (pq/Kg)
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MK-ferguson

Nasa Lewis Research Center
Elise Allen

21000 Brookpark Road, M.S. 66-2
Cleveland, 0OH 44135

Attn:

Page 3 of 3
biological & environmental control laboratories, inc. ladno. . ... i
615 front street 1632 enterprise parkway
toiedo, ohio 43605 twinsburg, ohiopaow P O%CO 1285 |
(4195 693-5307 (216) 425-8200 0. 1. -
2 2-4065-2435 |

sample
description:

analysis:

results:

4065-6105-006 PHASE II UST STUDY
SPF B-2 0-2°
4/22/93 1400

GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

continued

1)

2)

Surrogate Recovery - Volatile Organics

Compound % Recovery Acceptable Range

70-121
81-117
74-121

1,2-Dichloroethane-d4 99.4
Toluene-d8 ?3.9
4-Bromofluorobenzene 95.2

NN N

A value reported as “less than" indicates the analyte was
not detected. The number is the quantification limit for
the sample.

A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.

IZIG compieis
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MK-Ferquson

Nasa Lewls Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 6é6-2

Cleveland, OH 44135 Page 1 of 3
biological & environmental control laboratories, inc. labrno. .
645 front street 1632 ent roway i
toledo, %rf\né rde:ie;‘.»OS N%lnsegu?ép gstﬁopgdow o?ﬂ:g(‘o 1284 ;
(419) 693-5307 (216) 425-8200 P |
F2-40485-2435 |
sample 4065-6105-006 PHASE II UST STUDY
description: SPF B-2 2°-4°
4/22/93 1400 i
analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS
procedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-844,
1986, Method 8240.

Third Edition, November

results: COMPOUND METHOD PQL (upq/Kg) RESULT (pg/Kg)

Acrolein 50 < 950
Acrylonitrile S50 < 50
Acetone S50 < 350
Benzene 5 < S
Bromodichloromethane S < S
Bromoform S < S
Bromomethane 3 < 5
2-Butanone (MEK) S0 < S50
Carbon disulfide 5 < S
Carbon tetrachloride S < S
Chlorobenzene S < S5
Chlorodibromomethane S < S
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform S <« )
Chloromethane S < 5
1.,2-Dibromoethane (EDB) S < 5
Dibromomethane 5 < S
1.2-Dichlorobenzene 3 < )
1.3-Dichlorobenzene S < S
1,4-Dichlorobenzene S < 5
1.4-Dichloro-2-butene 10 <10
Dichlorodifluoromethane S “ 5
1.1-Dichloroethane 5 < S
1.2-Dichloroethane S y S
l.1-Dichloroethene S < S
cis-1,2-Dichloroethene S < S
trans-1.2-Dichloroethene S < S

.L-chh‘oropropane < < )
cis-1,3-Dichloropropene & < 5

b [F} ccumplete(}_’ o {_!:
|
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MK-Ferguson
Nasa Lewis Research (enter
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 2 of 3
biological & environmental control laboratories, inc. ab no.
615 front street 1632 enterprise parkway -93C01286
toledo, ohio 43605 twinsburg, ohio 44087 oo -
(419) 693-5307 (216) 425-8200 p-Q. no.
22-4045-2935

sample
description:

analysis:

results:

4065-6105-006 PHASE II UST STUDY
" SPF B-2 2°-4°

4/22/93 1400

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate

Ethyl benzene

Ethyl ether

Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide

4-Methyl-2-pentanone (MIBK)

Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-

Trifluorocethane (Freon 113)

l1.2.3-Trichloropropane
Vinyl acetate

Vinyl chloride

n & p-Xvlenes
o-Xylenes

METHOD PAL (ug/Kg) RESULT (ng/Kg)
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MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 3 of 3
biological & environmental control laboratories, inc. ab no.
615 front street 1632 enterpri ricw
toledo.%rf\li; ?36605 Mnfgu?g.) gsrﬁopﬂoa?y 5 oqr:.,ro’ 284
(419) 693-5307 (216) 4258200 I
| 2F2-4045-2435
sample 4065-6105-006 PHASE 11 UST STUDY
jescription: SPF B-2 2°'-4°
4/22/93 1400
analysis: GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS
results: continued
Surrogate Recovery - Volatile Organics
Compound % Recovery Acceptable Range
1,2-Dichloroethane-d4 110% 70-121
Toluene-d8 92.5% 81-117
4-Bromofluorobenzene 96.2% 74-121

1) A value reported as "less than" indicates the analyte was
not detected. The number is the quantification limit for
the sample.

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.
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MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen X
21000 Brookpark Road, M.S. 66-2 2\ +™

Cleveland, OH 44135 Page 1 of 3
biological & environmental control laboratories, inc. lapno. |
615 front street 1632 enterpri fioway L
1oledo.%?1io :te§>05 twmset?utrag,D gsrﬁopfaow 5 o?ﬂ:zco 1446
(419) 693.5307 (216) 425-8200 e
2 2-4065-2435
sample 4065-6105-006 PHASE II UST STUDY 10% DUP
jescription: SPF B-2 2°-4° DUPLICATE OF 93C01286
4/22/93 1400
analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS
arocedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-844, Third Edition, November
1984, Method 8240.

results: COMPOUND METHOD PQL (ug/Kq) RESULT (ug/Kq)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 350
Benzene 5 < 5
Bromodichloromethane 5 < 5
Bromoform S < 5
Bromome thane 5 < S
2-Butanone (MEK) 50 < %50
Carbon disulfide S < 5
Carbon tetrachloride 5 < 5
Chlorobenzene S < S
Chlorodibromomethane < S
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform S < S
Chloromethane S < S
1,2-Dibromoethane (EDB) S < 5
Dibromomethane 5 < 5
1.2-Dichlorobenzene 5 < S
l1.3-Dichlorobenzene S < S
1.4-Dichlorobenzene S N B)
1,4-Dichloro-2-butene 10 < 10
Dichleorodifluoromethane S < 3
l.1-Dichloroethane S < S
l.2-Dichloroethane S < 5
1.,1-Dichlorcethene 5 < 5
cis~i1.2-Dichloroethene S < S
trans-1,2-Dichlorocethene 5 ‘ S
l.2-Dichloropropane < < S

n
on

c1s-1.3-Dichloropropene 5

e e b — J’/ e e
ey e e R R approved by: / [
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MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen

21005 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 2 of 3
biological & environmental control iaboratories, inc. fab no.
615 front street 1632 enterprise parkway
toledo, ohio 43605 twinsburg, ohio 44087 [Fo.no
(419) 693-5307 (216) 425-8200 0. ho.
2628045235
sample 4065-6105-006 PHASE II UST STUDY 10% DUP.

description: SPF B-2 2°-4° DUPLICATE OF 93C0128¢6
4/22/93 1400

analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results: Continued
COMPOUND METHOD PBL (uqg/Kg) RESULT (pg/Kg)
trans-1,3-Dichloropropene 5 < 5
Ethyl acetate 10 < 10
Ethyl benzene 5 < 5
Ethyl ether 10 < 10
Ethyl methacrylate S < S
2-Hexanone 10 < 10
Methylene chloride ' S < S
Methyl iodide S < 95
4-Methyl-2-pentanone (MIBK) 50 < 30
Naphthalene 5 < 35
Styrene 5 < 3
1,1,1,2-Tetrachloroethane 5 < S
1,1,2,2-Tetrachloroethane 5 <09
Tetrachloroethene 5 < 95
Tetrahydroturan 10 < 10
Toluene S < 5
1,1.1-Trichlorocethane S < 5
1,1,2-Trichlorocethane 5 < 5
Trichloroethene 5 < 9
Trichlorofluoromethane < < S
1.1.2-Trichioro-1,2,.2-

(9]
“n
on

Trifluoroethane (Freon 11
1,2.3-Trichloropropane

N
n

VYinyl acetate 10 10
Vinvl chiorige S S
m & p-Xylenes S 3

n
on

c-Xylenes
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MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 3 of 3

biological & environmental conirol laboratories, inc. \abno. . ]
615 front street 1632 enterprise parkw,
oSlsontsiesty 1632 ervemse poneuoy _e3co1das
(419} 693-5307 (246Y 425-8200 . no. l
2240652455 !
sample 4065-6105-006 PHASE II UST STUDY 10% DUP.

:escription: SPF B-2 2°-4° DUPLICATE OF 93C01286
4/22/93 1400

inalysisz: GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

esults: continued
Surrogate Recovery - Volatile Organics
Compound % Recovery Acceptable Range
1,2-Dichloroethane-d4 113% 70-121
Toluene~d8 94.8% 81-117
4-Bromofluorobenzene 101% 74-121

1) A value reported as “"less than" indicates the analyte was
not detected. The number is the quantification limit for
the sample.

2) A value in parenthesis following a “"less than" value
indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.
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s/6/93 | LNT. Aawid. ’ i




MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 1 of 3
biological & environmentai control laboratories, inc. labro. ... ‘
615 front street 16 terpn ricw g
oo et $32 snterrse oty 93001267 |
(419) 693-5307 (216) 425-8200 p-o. no. 3
22-4065-2035 i
sample 4065-6105-006 PHASE II UST STUDY
descriptions SPF B-2 6-8°
4722793 1410
analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS
procedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method B8240.

results: COMPOUND METHOD POL (pq/Kag) RESULT (ug/Kq)
Acrolein 50 < 50
Acrylonitrile S0 < 950
Acetone 50 < 50
Benzene . 5 < S
Bromodichloromethane 5 < 5
Bromoform S < 5
Bromomethane ) < S
2-Butanone (MEK) . 50 < 50
Carbon disulfide S < S
Carbon tetrachloride 5 < 5
Chlorobenzene 5 < S
Chlorodibromomethane < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < S
Chloromethane S < S
1.2-Dibromoethane (EDB) 5 < S
Dibromomethane 3 < 5
1.2-Dichlorobenzene S < 5
1,3-Dichlorobenzene S < 5
1.4-Dichlorobenzene S < S
1.,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane s < 5
1.1-Dichloroethane S < )
l.2-Dichloroethane 5 < S
1.1-Dichloroethene 5 < 5
cis-1.2-Dichloroethene S < S
trans-1,2-Dichloroethene S < )
1.2-Dichloropropane 5 ‘ 5
cis-1,3-Dichloropropene 5 < 5

1Qin congsletea: I Sopioved by, —— -+
| .
5/3/93 ! LNT W
D 4



MK-Ferqguson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 2 of 3

biological & environmental control Iaboratories, inc. labmo. ...
645 front street 1632 enterprn ;-
toledo, %mg r43605 Mn?!;‘u%? gsheiop%g?y ) oqn%co 1287
(419) 693-5307 (246) 4258200 0. no.
22-4065-2435

sample _4065-6105-006 PHASE II UST STUDY i
jescription: SPF B-2 6-8°

4/22/93 1410
analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

|

results: Continued n

COMPOUND METHOD PAL (ug/Kg) RESULT (ugq/Kq)

trans-1,3-Dichloropropene 5 < 5

Ethyl acetate 10 < 10

Ethyl benzene S < 5

Ethyl ether 10 < 10

Ethyl methacrylate S < 95

2-Hexanone 10 < 10

Methylene chloride S < 3

Methyl iodide S < 9

4-Methyl-2-pentanone (MIBK) 50 < 50

Naphthalene S < 5

Styrene S < 9

1,1,1,2-Tetrachloroethane 5 < 5

1,1.2,2-Tetrachloroethane S < 5

Tetrachloroethene S < 95 ,

Tetrahydrofuran 10 < 10 :

Toluene 5 < S ;

1.,1.1-Trichloroethane B < 5 !

1,1,2-Trichloroethane 5 < 9 ‘

Trichloroethene 9 < 95 !

Trichlorofluoromethane S < 5

1,1.2-Trichloro-1,2,2- %

Trifluoroethane (Freon 113) 5 < 5

1,2,3-Trichloroprapane 5 < 95

Vinyl acetate 10 < 10

Vinyl chloride S < 5

m & p-Xylenes S < S

c-Xylenes 5 < 5

e compieies J tech:

/3793

7
- ) . approved by: -
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MK-Ferquson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 3 of 3
biological & environmental control laboratories, inc. labno. 4 l
615 front street 1632 enterprise parkway :
toledo, ohio 43605 Mnsburgf;? oniopgdow ) 095)(:01 287 ‘
(449) 693-5307 (216) 425-8200 o T ,
262-4065-2935 {

sample 4065-6105-006 PHASE II UST STUDY
description: SPF B-2 6-8°
4/22/93 1410

analysis: GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results: continued
!
Surrogate Recovery - Volatile Orqanics
Compound % Recovery Acceptable Range
1,2-Dichloroethane-d4 111% 70-121
Toluene-d8 90.9% 81-117
4-Bromofluorobenzene 88.0% 74-121

1) A value reported as “less than" indicates the analyte was
not detected. The number is the quantification limit for
the sample.

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.

—

. -

cte complelea T tect.: approved by- . T
5/3/93 LNT ' 3




MK-Ferguson
Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2
Cleveland,

OH 44135

Page 1 of 3

biological & environmental control laboratories, inc. labno..
615 front street 1632 entemrise parkway
toledo, ohio 43605 twinsburg, omopfaow 09‘%‘:01288
(4193 6035307 (216Y 425-8200 p.0. no.
202-4065-2435

sample
jescription:

analysis:

arocedure:

results:

4065-6105-006 PHASE II UST STUDY

SPF B-3 6.5 AUGER
4/22/93 1440

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods". SW-844, Third Edition, Noveamber

1986, Method 8240.

COMPOUND

Acrolein
Acrylonitrile
Acetone

Benzene
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride

Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform

Chloromethane
1,2-Dibromoethane (EDB)
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

l1.4-Dichlorobenzene
1.4-Dichloro-2-butene
Dichlorodifluoromethane
l.1-Dichloroethane
1.2-Dichloroethane

1.1-Dichloroethene
cis-1.2-Dichloroethene
trans-1,2-Dichlorcethene
1.2-Dichloropropane
cis-1,3-Dichloropropene

.ate completec.

_9/3/93

METHOD POL (ug/Kq)

RESULT (pg/Kqg)
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MK-Fergquson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S5. 66-2

Cleveland, OH 441335 Page 2 of 3
biological & environmental control laboratories, inc. lab no.
645 front street 1632 enterprise parkway . 93C01288
toledo, ohio 43605 twinsburg, ohio 44087 5.0 10 1
(419) 693-5307 (216) 4258200 o (
2F2-4065-2435 !
sample 4065-6105-006 PHASE II UST STUDY

description: SPF B-3 6.5  AUGER
4/22/793 1440

analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

resul ts: Continued
COMPQOUND METHOD PAL (ug/Kg) RESULT (pug/Kg)
trans-1,3-Dichloropropene 5 < 5
Ethyl acetate 10 < 10
Ethyl benzene S < 3
Ethyl ether 10 < 10
Ethyl methacrylate 5 < 5
2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-mMethyl-2-pentanone (MIBK) 50 < 50
Naphthalene S < 9
Styrene ) 5 < 5
1.1,1,2-Tetrachloroethane S < S
1,1,2.2-Tetrachloroethane 5 < S
Tetrachloroethene 5 < 9
Tetrahydrofuran 10 < 10
Toluene S < S
1,1,1-Trichlorgethane 5 < 5
1.,1,2-Trichloroethane S < 5
Trichloroethene S < S
Trichlorofluoromethane 5 < S
1.1.2-Trichloro-1,2,2-
Trifluoroethane (Freon 113} N < 5
1,2.3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride S < 3
m & p-Xylenes S < 5
o-Xvlenes 5 S

LA N acie —]—;._gch.

5/3/93 ! LNT

L
cpproved by: /%’
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MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 3 of 3
1
biological & environmental control laboratories, inc. b e |
615 front street 1632 enterprise parkway . »"23[:01 288 ]
toledo, ohio 43605 twinsburg, ohio 44G87 P.0. NO. -
(4195 693-5307 (216) 4258200 0. no. - |

sample
lescri

analys

result

4065-6105-006 PHASE II UST STUDY
ption: SPF B-3 6.5 ' AUGER
a/22/93 1440

is: GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

s continued

Surrogate Recovery - Volatile QOrqanics

Compound % Recovery Acceptable Range
1,2-Dichloroethane-d4d 105% 70-121
TJoluene~d8 94.5% 81-117
4-Bromofluorobenzene 102% 74-121

1) A value reported as "less than" indicates the analyte was
not detected. The number is the quantification limit for
the sample.

2) @A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.

._‘.tg—coTnigfefi_&f I i:n—ﬁ* . i B . approved b% %
S/3/93_ LNT wM ; W Y




MK-Ferquson

Nasa Lewis Research Center
Elise Allen

21000 Brookpark Road, M.S. 66-2

Attn:

Cleveland, OH 44135 Page 1 of 3
biological & environmental conirol laboratories, inc. "39225.,_,.., . |
645 front street 1632 enterpnse parkway . )
toledo, ohio 43605 twinsburg, ohio 44087 ) 0903°C0 1A4 18 vi
(449) 693-5307 (216) 4258200 bharly |
2F2-4065-2435 |

sample
ijescription:

analysis:

procedure:

results:

4065-6105-006 UST STUDY - PHASE Il

SPF B-4 2°-4°
4/27/93 1510

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-846,

1986, Method 8240.

COMPOUND

Acrolein
Acrylonitrile
Acetone

Benzene
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride

Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform

Chloromethane
i.2-Dibromoethane (EDR)
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1.4-Dichlorobenzene
1.4-Dichloro-Z-butene
Dichlaorogifluoromethane
i.1-Dichloroethane
i,2-Dichloroethane

i.1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
t.2-Dichloropropane
cis-1.3-Dichloropropene

METHOD PQL (ug/Kq)

Third Edition, November

RESULT (ug/Kag)

50
50
50

)

h en oon
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MK-Ferguson

Nasa Lewis Research Center
Elise Allen

21000 Brookpark Road, M.S. 66-2

Attn:

Cleveland, OH 44135 Page 2 of 3
biological & environmentat control laboratories, inc. fabno.
615 front street 1632 enterprise parkway
toledo, ohio 43605 twinsburg, ohio 44087 5 09;\(0{‘ 01418
(419) 693-5307 (216 425-8200 -0. no. ‘
2 2-4045-2435

.ample
‘escription:

:nalysis:

~esults:

SPF B-4 2°-4’
4/27/93 1510

4065-6105-006 UST STUDY - PHASE I1

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate

Ethyl benzene

Ethyl ether

Ethyl methacrylate

2-Hexanone

Methylene chloride

Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1.1,1,2-Tetrachloroethane
1,1.2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1.2,2-
Trifluoroethane (Freon 110}
1,2,3-Trichloropropane
Vinyl acetate

Vinyl chloride

m & p—-Xylenes

o-Xylenes

METHOD PQL (pg/Kg) RESULT (ug/Kaq)
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MK-Ferguson

Nasa Lewls Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 6é6-2
Cleveland, OH 44135

Page 3 of 3

biological & environmental control laboratories, inc. Ot
645 front street 1632 enterpfise parkway #293C01418
toledo, ohio 43605 twinsburg, ohio 44087 p.o. Mo~
(419) 693-5307 (216) 425-8200 IR
ZF2-4065-2435
sample 4065-6105-006 UST STUDY - PHASE Il
description: $PPIB—t—2"'-4°
4/27/93 13510
analysis: GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR thﬁﬁ%bg“QBBAngs
results: continued
Surrogate Recovery - Volatile Grganics
Compound % Recovery Acceptable Range
1,2-Dichloroethane-d4 114% 70-121
Toluene~d8 99.2% 81-117
4-Bromofluorobenzene 93.7% 74-121
1) A value reported as "less than" indicates the analyte was
not detected. The number is the quantification limit for
the sample.
. 7) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.
i
!
|
s

:ate completed: tecn: approved by: / /4\
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MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen .
21000 Brookpark Road, M.S. 66-2 £f::

Cleveland, OH 44135 Page 1 of 3
biological & environmental control laboratories, inc. tab no.
645 front street 1632 enterprise parkway -
toledo, ohio 43605 twinsburg, ohio 44087 P 0903OC01 419 ,
(419) 6935307 (216) 425-8200 0. no. |
2F2-4065-2435 ’

sample 4065-6105-006 UST STUDY - PHASE I1I
jescription: SPF B-4 4°-6"
4727793 13530
analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS !

procedure:

1986, Method 8240.

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-84é, Third Edition, November

results: COMPOUND METHOD PQL (uq/Kg) RESULT (ug/Kg)
Acrolein 50 < 50
Acrylonitrile 50 < 30
Acetone 50 < 350
Benzene 5 < 5
Bromodichloromethane 5 < 3
Bromoform 5 < S
Bromomethane S < S
2-Butanone (MEK) 50 < 50
Carbon disulfide S < S
Carbon tetrachloride S < S
Chlorobenzene 5 < 5
Chlorodibromomethane < S
Chloroethane < 10 i
2-Chloroethyl vinyl ether < 10
Chloroform < S
Chloromethane 5 < 5
1,2-Dibromoethane (EDB) S < 5
Dibromomethane 5 < R}
1,2-Dichlorobenzene S < 5
1,3-Dichlorobenzene S < 5
1,4-Dichlorobenzene S < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5
1.2-Dichloroethane S < 5
1,1-Dichloroethene S < S
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichlorcethene 5 < S
1,2-Dichloropropane 5 < 5
cis-1,3~-Dichlorapropene N < 5

o L i

Wi compieleq fech:

5/76/93

LNT

approved by: 2’2 % Z- o



MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc. labno. ,
6415 front street 1632 entermprise . i
toledo, %hig 43605 twinst)u?gimghiop:‘i-“a"f)l\%Jv 2} oqn’;rp 1419 ,I
(419) 693-5307 (216) 425-8200 I i
262-4045-29435 ;
sample 4065-6105-006 UST STUDY - PHASE 11
description: SPF B-4 4°-6"
4727793 1530
analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS
results: Continued
COMPOUND METHOD PAL (uq/Kg) RESULT (pqg/Kg)
trans-1,3-Dichloropraopene 5 < 5
Ethyl acetate 10 < 10
Ethyl benzene S < 5.
Ethyl ether 10 < 10
Ethyl methacrylate S < 95
)
2-Hexanone 10 < 10
Methylene chloride 5 < 5 ‘
Methyl iodide S < 9 |
4-Methyl-2-pentanone (MIBK) 50 < 50 ‘
Naphthalene S < 5 !
[
|
Styrene S < 9
1,1,1,2-Tetrachloroethane S < 5 i
i,1,2,2-Tetrachloroethane 5 < 5 3
Tetrachloroethene 5 < S
Tetrahydrofuran 10 <10
Toluene 3 < 3
1,1,1-Trichloroethane S < S
1,1,2-Trichloroetnhane ) < S
Trichloroethene 5 < )
Trichlorofluoromethane S < 5
l.1.,2-Trichloro-1,2,2-
Trifluorcethane (Freon 113) S5 < 5
1.,2,3-Trichloropropane 5 < S
Vinyl acetate 10 <10
Vinyl chloride 5 e S
m & p-Xylenes S )
S 5

o-Xylenec

4
;ale completed: tecn: approved by: / )
5/6/93 LNT %/pﬁ% /%’éﬁ
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MK-Ferguson

Nasa Lewis Research Center p
Attn: Elise Allen S
21000 Brookpark Road, M.S. 66-2 ﬂf'h
Cleveland, OH 44135

Page 3 of 3

biological & environmental control laboratories, inc.

615 front street 1632 enterpnse parkway
toledo, ohio 43605 twinsburg, chio 44087
(449) 693-5307 (216) 4258200

lab no.

r93C0 ’5‘1'9
po.no.:

2F2-4065-2935

sample
descri

analys

4065-6105-006 UST STUDY - PHASE 11
ption: SPF B-4 4°'-6°
4/727/93 1530

is: GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results: continued
Surrogate Recovery - Volatile (Organics
Compound % Recovery acceptable Range
1,2-Dichloroethane-d4 115% _ 70-121
Toluene-d8 100% 81-117
q-Bromofluorobenzene 98.8% 74-121

1) A value reported as "less than" indicates the analyte was
not detected. The number is the quantification limit for
the sample.

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.

™
o vl
iate completea: 1ech: cpproved by: / ” / RN H
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MK-Fergquson
Nasa Lewls Research Center

Attn: Elise Allen
21000 Brookpark Road, M.S. 66-2
Cleveland, OH 44135 Page 1 of 3
biological & environmental control laboratories, inc. b no. o e
615 front street 1632 ent se s e
e Sy (32 rvere POy ~33Cojaz0-
(219 693-5307 (216) 425-8200 ‘
2 2-4065-2435

sample
description:

analysis:

procedure:

results:

4065-6105-006 UST STUDY - PHASE II

SPF B-4 6°-8°
4/27/93 1535

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods",

1984, Method 8240.

COMPOUND

Acrolein
Acrylonitrile
Acetone

Benzene
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride

Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform

Chloromethane

1,2-Dibromoethane (EDB)

Dibromomethane
s2-Dichlorobenzene

,3-Dichlorobenzene

1.4-Dichlorobenzene
1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane

1.1-Dichloroethene
cis-1,2-Dichloroethene
trans—-1.2-Dichloroethene
1.,2-Dichloropropane
cis-1,3-Dichloropropene

SW-844, Third Edition, November

NETHOD PAL (pqg/Kq) RESULT (ua/Ka)
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MK-Ferguson

Nasa Lewis Research Center
Flise Allen

21000 Brookpark Road, M.S. 66-2

Attn:

Cleveland, OH 44135 Page 2 of 3
biological & environmental control ilaboratories, inc. labno.
6415 front street 1632 enterpnse
toledo, ohio 43405 asburG Onic 44087 S raer01420
(419) 693-5307 (216 4258200 0. NO. -
H2-4045-2430 |
sample 4065-6105-006 UST STUDY - PHASE 11
iescription: "SPF B-4 6°-8°
4/27/93 1535
analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS
results: Continued
COMPOUND METHOD PRL (ug/Kg) RESULT (uaq/Kg)
trans-1,3-Dichloropropene 5 < 3
Ethyl acetate 10 < 10
E£thyl benzene S < 3
Ethyl ether 10 < 10
Ethyl methacrylate 5 < 95
2-Hexanone 10 < 10
Methylene chloride S < 9
Methyl iodide S < 35
4-Methyl-2-pentanone (MIBK) 50 < 350
Naphthalene S < 95
Styrene S < )
1.,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane S < 5
Tetrachloroethene S < 95
Tetrahydrofuran 10 < 10
Toluene 5 < 5
i,1,1-Trichloroethane ) 17.1
1,1,2-Trichloroethane S < 9
Trichloroethene 5 < 5
Trichlorofluocromethane 5 < 5
1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) S5 < 95 ‘
1,2.3-Trichloropropane 5 <05 ;
Vinyl acetate 10 < 10 ;
Vinyl chloride 5 < 05 i
m & p-Xylenes 5 05 '
o-Xylenes 5 < S

sate completed:

5/6/93

fech:

LNT

R approved by:

/’/ !
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MK-Ferguson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2

Cleveland, OH 44135 Page 3 of 3
biological & environmental control laboratories, inc. labro. . i
645 front street 1632 enterprise parkwoy 93C01420 |
toledo. ohio 43605 1winst:’urgr;:,> ohiopgwu po.o. . —
(419) 693-5307 (216) 425-8200 00y !
2F2-9065-2435 ;

sample 4065-6105-006 UST STUDY - PHASE II
description: SPF B-4 6'-8°
4/27/93 1535

analysis: GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results: continued
Surrogate Recovery - Volatile Organics
Compound % Recovery Acceptable Range
1,2-Dichloroethane-d4 115% 70-121
Toluene-d8 101% 81-117
4-Bromofluorobenzene 96.2% ' 74-121

1) A value reported as "less than" indicates the analyte was
not detected. The number is the quantification limit for
the sample.

2) A value 1in parenthesis following a "less than" value
- indicates the analyte was detectable but below the limit
of quantification. The value is an estimate only.

i
i
!
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MK-
Nasa Lewls Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S5. 66-2
Cleveland, OH 44135

Ferguson

biological & environmental control laboratories, inc. fap no.
615 front street 1632 enterprise parkway
toledo, ohio 43605 twmsburép omopfaou ZiCJ&léBG
(419) 693-5307 (216) 425-8200
2F2-4065-2435

sample

4065-6105-006 PLUM BROOK UST STUDY

description: SPF-tMu-1

analysis:

5/5/93 1300

Polynuclear Aromatic Hydrocarbons

procedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

results:

Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1984, Method 8100.

COMPOUND METHOD POL (ug/L) RESULTS (ugq/L)
Acenaphthene less than 1.0 less than 1.0
Acenaphthylene less than 1.0 1.33
Anthracene less than 1.0 less than 1.0
Benzo (a) anthracene less than 1.0 less than 1.0
Benzo (a) pyrene less than 1.0 less than 1.0
Benzo (b) fluoroanthene less than 1.0 less than 1.0
Benzo (k) fluoroanthene less than 1.0 less than 1.0
Benzo (ghi) perylene less than 1.0 less than 1.0
Chrysene less than 1.0 less than 1.0
Dibenzo(a,h)anthracene less than 1.0 less than 1.0
Fluoranthene less than 1.0 less than 1.0
Fluorene less than 1.0 less than 1.0
Indeno(1,2,3-cd)pyrene less than 1.0 less than 1.0
Naphthalene less than 1.0 less than 1.0
Phenanthrene less than 1.0 1.07
Pyrene less than 1.0 less than 1.0

Surrogate Recovery

Compound ._Recovery
2-Fluorobiphenyl 78.9%
p-Terphenyl-di4 ?9.0%
1) A value reported as "less than" indicates the analyte was

not detected. The number 1s the gquantification limit for
the sample.

2) A value 1in parenthesis following & "less than" value indicates
the analyte was detectable but below the limit of quantification.
The value 1s an estimate only.

33 Due to the multi-component nature of petroleum hydrocarbon fuels, the majority
of which fall within the retention time window which also includes PAH s, &
strong possibility existe far the detection ot false positives in samples
where hydrocarbon tuels are detected.

:ate compieted:

5/18/93

. 0
tech: . approved by: .
AMG/GJB /MJK
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MK-Ferquson

Nasa Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road. M.S. 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc. e
615 front street 1632 enterprise parkway 93(;9}:%39 5
toledo, ohio 43605 twinsburg, ohio 44087 [Posponmr~ -
(419) 693-5307 (216) 4258200 p:
2F2-4065—2435

sample 4065-6105-006 PLUM BROOK UST STUDY
lescription: SPF-MW-1-4
5/5/93 1300

analysis: Polynuclear Aromatic Hydrocarbons
Jrocedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100.

~esul ts:

COMPQUND METHOD PEL (ug/L) RESULTS (ug/L)
Acenaphthene less than 1.0 1.66
Acenaphthylene less than 1.0 less than 1.0
Anthracene less than 1.0 less than 1.0
Benzo (a) anthracene less than 1.0 less than 1.0
Benzo (a) pyrene less than 1.0 less than 1.0
Benzo (b) fluoroanthene less than 1.0 less than 1.0
Benzo (k) fluoroanthene less than 1.0 less than 1.0
Benzo (ghi) perylene less than 1.0 less than 1.0
Chrysene less than 1.0 less than 1.0
Dibenzo(a,h)anthracene less than 1.0 less than 1.0
Fluoranthene less than 1.0 less than 1.0
Fluorene less than 1.0 less than 1.0
Indeno(1,2,3-cd)pyrene less than 1.0 less than 1.0
Naphthalene less than 1.0 less than 1.0
Phenanthrene : less than 1.0 less than 1.0
Pyrene less than 1.0 less than 1.0

Surrogate Recovery

Compound ~_Recovery
2-Fluorobiphenyl 61.1%
p-Terphenyl-di14 83.2%
1) A value reported as "less than" 1indicates the analyte was

not detected. The number is the guantification limit for
the sample.

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification.
The value is an estimate onlvy.

3) Due to the multi-component nature of petroleum hvdrocarbon fuels, the majority
of which fall within {he retention time window which also includes FAH s, a
strong possibility exizts tTor the detection of false positives in samples
where hbvdrocartbon fuels are detected.

i / /
.afe completed: tech: - approved by: ~
5/18/93 AMG/GJB /,% '




MK-Ferguson

Nase Lewls Research Center
Attn: Elise Allen

21000 Brookpark Road. M.S.
Cleveland, OH 44135

biological & environmental control laboratories, inc. \apno
o215 ront street 1632 enterpise parkwoy pine s
oledo, ohio 43605 nsburg, ohio 4408 e
(419) 6935307 (245) 4256200 RRNOMET
2F2-4065-2435

sample 4065-6105-006 PLUM BROOK UST STUDY
iescription: SPF - EB-1
5/5/93 1330

analysis: Polynuclear Aromatic Hydrocarbons
orocedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Wastes, Physical/Chemical Methods", SW-844, Third Edition, November
1986, Method 8100.

results:

COMPOUND METHOD PAL (ng/L) RESULTS (ug/L)
Acenaphthene less than 1.0 less than 1.0
Acenaphthylene v less than 1.0 less than 1.0
Anthracene . less than 1.0 less than 1.0
Benzo (a) anthracene less than 1.0 less than 1.0
Benzo (a) pyrene less than 1.0 less than 1.0
Benzo (b) fluorocanthene less than 1.0 less than 1.0
Benzo (k) fluorocanthene less than 1.0 less than 1.0
Benzo (ghi) perylene ) less than 1.0 less than 1.0
Chrysene less than 1.0 less than 1.0
Dibenzo(a,h)anthracene less than 1.0 less than 1.0
Fluoranthene less than 1.0 less than 1.0
Fluorene less than 1.0 less than 1.0
Indeno(1,2,3-cd)pyrene less than 1.0 less than 1.0
Naphthalene less than 1.0 less than 1.0
Fhenanthrene less than 1.0 1.42
Pyrene less than 1.0 lecse than 1.0

Surrogate Recovery

Compound . _Recovery
2-Fluorobiphenyl 72.6%
p-Terphenyl-d14 R7.4%

1} A value reported as "less than" indicates the analyte was
not detected. The number 1s the quantification limit for
the sample.

2) 4 value 1n parenthesis following a "less than" vaiue 1ndicates
the analyte was detectable but below the 1imit of guantification.
The value 1¢ an estimate only.

3Y Due to the multi-component nature of petroieum hydrecarbon Tuels. the majority
ct which fall within the retention time window which also i1ncludes PAH s, &
strong poscibility existe Tor the detection ot Talse gositives in samples
where hygrocarbon fuel:s are detectec.

A -2
ate compietea: tecn: approved by: / / <
5/20/93 GJB




MK-Ferguson

Nasa Lewls Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.

645 front street 1632 enterprise parkway
toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425-8200

:ample 4065-6105-006 PLUM BROOK UST STUDY

cescription: SPF - EB-2
5/5/93 1345

inalysis: Polynuclear Aromatic Hydrocarbons

yrocedure: The sample was analyzed as outlined in US EPA “Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100.

‘esults:

COMPQUND METHGD PAL (pg/L) RESULTS (pg/L)
Acenaphthene less than 1.0 1.12
Acenaphthylene less than 1.0 less than 1.0
Anthracene less than 1.0 less than 1.0
Benzo (a) anthracene less than 1.0 less than 1.0
Benzo (a) pyrene less than 1.0 less than 1.0
Benzo (b) fluoroanthene less than 1.0 less than 1.0
Benzo (k) fluoroanthene less than 1.0 less than 1.0
Benzo (ghi) perylene less than 1.0 less than 1.0
Chrysene less than 1.0 less than 1.0
Dibenzo(a,h)anthracene less than 1.0 less than 1.0
Fluoranthene less than 1.0 less than 1.0
Fluorene less than 1.0 less than 1.0
Indeno(1,2,3-cd)pyrene less than 1.0 less than 1.0
Naphthalene less than 1.0 less than 1.0
Phenanthrene less than 1.0 1.01
Pyrene less than 1.0 less than 1.0

Surrogate Recoverv

Compound 7. _Recovery \
2-Fluorobiphenyl 70.9%
p-Terphenyl-di14 ?3.7%

1) A value reported as "lesec than" indicates the analyte was
not detected. The number 1is the quantification limit for
the sample.

£} A value 1n parenthecis fogllowing a "less than" value indicates
the analyte was detectable but below the limit of quantification.
The value {s an estimate only.

2 Due to the multi-component nature of petroieum hvdrocarbon fuels, the majority
of which fall within the retention *time window which alsc includes PAH's., a
strong possibllity ewicste for the detection of false positives in samples
where bhydrocarbon Tuels are detectea.

P
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MK-Fergquson

Nasa Lewls Research Center
Attn: Elise Allen

21000 Brookpark Road, M.S. 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.

615 front street 1632 enterpfise parkway P
toledo, ohio 43605 rwinsburg) ohio 44087 ID.0rNGE s - or
(419) 693-5307 (216) 425-6200 P-OXNQ a2

2€2-4045-2435

sample 4065-6105-006 PLUM BROOK UST STUDY
iescription: SPF - EB-3
5/5/93 1400

analysis: Polynuclear Aromatic Hydrocarbons

orocedure: The sample was analyzed as outlined in US EPA “"Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-844, Third Edition, November
1986, Method 8100.

results:

COMPOUND METHOD PGL (ug/L) RESULTS (ug/L)}
Acenaphthene less than 1.0 less than 1.0
Acenaphthylene less than 1.0 less than 1.0
Anthracene less than 1.0 less than 1.0
Benzo (a) anthracene less than 1.0 less than 1.0
Benzo (a) pyrene less than 1.0 less than 1.0

"Benzo (b) fluoroanthene less tham 1.0 less than 1.0
Benzo (k) fluoroanthene less than 1.0 less than 1.0
Benzo (ghi) perylene less than 1.0 less than 1.0
Chrysene ) less than 1.0 less than 1.0
Dibenzo(a,h)anthracene less than 1.0 less than 1.0
Fluoranthene less than 1.0 less than 1.0
Fluorene less than 1.0 less than 1.0
Indeno(1,2,3-cd)pyrene less than 1.0 less than 1.0
Naphthalene less than 1.0 less than 1.0
Phenanthrene less than 1.0 less than 1.0
Pyrene less than 1.0 less then 1.0

Surrcgate Recovery
Compound . _Recovery
2-Flucrobiphenyl 71.6%
p-Terphenvl-di4 ?3.0%

1) A value reported as "less than" indicates ihe analivyile was
not detected. The number 12 the quantification limit for
the sample.

<) A value 1n parenthesis followino 3 “less than” value indicates
the analyte was detectable but below the limit of quantification.

The value i1s an 2ctimate only.

s

-
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MK-Ferguson
Nasa Lewls Research Center

Attn: Elise Allen
21000 Brookpark Road, M.S. 66-2
Cleveland. OH 44135
biological & environmental control laboratories, inc. 19D 0O s
i, s 23305 e S EAseT SCaieds
(419) 693-5307 (216) 425-8200 PO -
2F2—4065—2435
ample 4065-6105-006 PLUM BROOK UST STUDY
2scription: SPF - EB-4
5/5/93 1415

ralysis: Polynuclear Aromatic Hydrocarbons

rocedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Wastes, Physical/Chemical Methods”", SW-846,

1986, Method 8100.

Thirg Edition, November

2sults:

COMPQOUND METHOD PQL (pa/L) RESULTS (uq/L)
Acenaphthene less than 1.0 less than 1.0
Acenaphthylene less than 1.0 less than 1.0
Anthracene less than 1.0 less than 1.0
Benzo (a) anthracene less than 1.0 less than 1.0
Benzo (a) pyrene less than 1.0 less than 1.0
Benzo (b) fluoroanthene less than 1.0 less than 1.0
Benzo (k) fluoroanthene less than 1.0 less than 1.0
Benzo (ghi) perylene less than 1.0 less than 1.0
Chrysene less than 1.0 less than 1.0
Dibenzo(a.h)anthracene less than 1.0 less than 1.0
Fluoranthene less than 1.0 less than 1.0
Fluorene less than 1.0 less than 1.0
Indena(1,2,3-cd)pyrene less than 1.0 less than 1.0
Naphthalene less than 1.0 less than 1.0
Phenanthrene less than 1.0 less than 1.0
Pyrene less than 1.0 less than 1.0

Surrogate

Recovery

Compound
2-Fluorobiphenyl
p-Terphenyl-di14

1} A value reported ss
not detected. The number
the cample.

A value 1n
the analvte was detectatble tut

The value 1s an ectimete cnly.

"less thaen"
1s the cguantification limit for

parenthesis following a

% Recovery
69.9%
88.9%

indicates the analyte was

"less than" value 1ndicates

below the 1imit of quantification.

‘2 completed:

2/20/93

tech:

GJB

- approved by: % M /
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MK-Ferguson
NASA Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, N.S. &&-2
Cleveland, OH 44135

<3
2 _
. biological & environmental controf Iaboratories, inc.
&15 tront shreet 1632 enferprise parkway
tolade. ohio 43505 ° ehic 44087
(@19) 8956307 (216) 4254200
sampie SPF SPF-01
description: 12/7/93 1143
analysis: TCLP=-ZHE EXTRACTION
procedure: Federal Register, Vol. 35, No. 124, Friday, June 29, 1990.

JCLP=ZHE - A composite sample of 20.0 grams was extracted in’ 400 ml
Extraction Fluid #1 for 18.00 hours in a zero headspace extracter and
Tiltered through a glass fiber filter as outlined in TCLP sethodology
as stated in Federal Register, Vol. 55, No. 126, Friday, June 29,
1990. The filtered extract was collected in a Tedlar bag and then
analyzed as outlined in US EPA "Test Methods for Evliauating Solid
Wastes Physical/Chemical Methods®", SW-844, Third Edition, Noveaber,
1984,
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ﬂK-Férguson
NASA Lewis Research Center
Attn: Elise Allen

Cleveland, OH 44135

1)

2)

sample SPF SPF-01
description: 12/7/93 1145

analysis: Volatile Organics in the TCLP-ZHE extract

procedure: Su-~-846, fethod 8240

results:

Compound : Limit

Benzene 0.5 =g/l less
Carben tetrachloride 0.5 ag/L less
Chlorqbenzené ) 100 ag/L - less
Chlorofora ' 6.0 ag/L less
1,4-Dichlorobenzene 7.3 wg/L _ ' less
1,2-Dichloreethane 0.5 ag/L less
1,1-Dichloroethy1éne 0.7 ag/L less
Methyl ethyl ketone . 200 eq/L . ' less
Tetrachloreethylene 0.7 mg/L less
Trichlorcethylene 0.5 ag/L less
Vinyl chloride 0.2 mg/L less

SURROGATE RECOVERY

than
than
than
than
than
than

than

than
than
than
than

Result

0.025
0.025

0.025 .

0.025
0.025
0.025
0.025
0.050
0.025
0.02S
0.025

Compound % Recovery Acceptable Range
1,2-Dichlcroethane-D4 93.1% 76~114
Toluene-~d8 95.9%2 . 88-110
4-Bromofluorobenzene 95.3% 846-118

A value reported as “less than® indicates the analyte was not detected.

is the quantification lieit for the sample.

mé/L .
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ag/L
ng/L.

PER CLIENTS REQUEST, ANALYSIS WAS NOT PERFORMED WITH MATRIX SPIKES FOR BIAS CORRECTIONS.

The number

A value in parenthesis following a "less than" value indicates the analyte was
detectable but below the limit of quantification. The value is an estimate only.
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MK-Ferguson

NASA Leuwis Research Center
Attn: Elise Allen

21000 Brookpark Road, IM.S. &6-2
“%:  Cleveland, OH 44135

- biclogical & environmental control laborataries, tne.

s laac & . I2dw. " .

6416 frort sireet 1632 enferprise pcrkwoy PEISLOBEES =
foleda. chio ohlo 44087 TN e e R
(419) 693530 (246) £25-8200 fi;”"ﬁ3§é§§§?“.
e .
sanple SPF SPF-OI -
description: 12/7/935 1145
analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS
procedures The saaple was analyzed as outlined in US EPA “Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods®", SuW-846, Third Edition, Naveaber
1986, Method 8240.
results: CONPOUND MDL {(1a/Kg) RESULT (ug/Ko)
Acrolein 20.8 < 20.8
Acrylonitrile 18.3 < 18.5
fAcetone 13.8 < 13.8
" Benzene 1.49 < 1.489
Brosadichlaromethane 0.878 < 0.878
Braaofore 2.10 < 2.10
Broaomethane -2.8% < 2.89
2-Butanone (MEK) 11.7 < 11.7
Carbon disulfide 4.78 _ < 4.78
Carbon tetrachloride 1.48 < 1.48
Chlorobenzene 0.987 < 0.987
Chlorodibromomethane 1.04 < 1.04
Chloroethane 3.28 < 3.28
2-Chloroethyl vinyl ether 27.9 < 27.%9
Chlorofora 0.931 < 0.931
Chloromethane 3.00 < 3.00
1,2-Dibroscethane (EDB) 2.44 < 2.44
Dibromomethane 3.02 < J.02
1,2-Dichlorabenzene 1.4¢6 < 1.448
1,3-Dichlorobenzene 2.01 < 2.01
- 1,4-Dichlorobenzene 2.28 < 2.28
! 1,4~-Dichloro-2-butene 8.24 < 8.24
! Dichloroditluoromethane 3.89 < 3.89
1,1-Dichloroethane. 1.52 < 1.52
1,2-Dichloroethane 1.97 < 1.97
: 1,1-Dichloroethens 2.22 < 2,22
cis-1,2-Dichloroethene 1.44 < 1.44
trans-1,2-Dichlaroethene 2.03 < 2.03
1,2-Dichloropropane 0.882 < 0.882
cis-1,3-Dichlaroprapene 0.947 < 0.957
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MK-Ferguson

NASA Lewis Research Center
Attn: Elise Allen

21000 Brookpark Road, MN.S. 66-2

-~

"%,  Cleveland, OH 44135 Page 2 of 3
biological & environmental confrol iaboratories, inc. R
815 tront shreat " AT e
tolecio, chio £3605 ohio 44087 e
(4193 &93-5307 e et
saaple . SPF 'SPF-01
description: 12/7/93 1145
analysis:. 6AS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE. GRGANICS
results: Continued
COMPOUND _ ‘ MDL__ (ug/Kq) RESULT (uq/Kq)
trans-1,3-Dichlorocpropene 0.907 < 0,907
Ethyl acetate 3.31 < 3.51
Ethyl benzene 0.981 < 0,961
Ethyl ether 2.94 < 2.94
Ethyl sethacrylate ' 2.98 < 2.98
2-Hexanone 8.63 < 8.483
Methylene chloride 2.31 < 2.31
Methyl icdide 3.00 < 3.00
4-Methyl-2-pentanone (MIBK) 13.7 < 13.7
Naphthalene 3.08 < 3.048
Styrene 1.37 < 1.37
1,1,1,2-Tetrachloroethane 1.12 <1.,12
1,1,2,2-Tetrachloroethane 2.77 < 2.77
Tetrachloroethene 2.38 < 2.38
Tetrahydrofuran &.72 < &.72
Toluene 1.24 < 1,24
1,1,1-Trichlaraethane 1.18 < 1.18
1,1,2-Trichloroethane 1.49 < 1.8%
Trichloroethene 1.36 < 1.36
Trichlorofluoroaethane .66 < 3.66
1,1,2-Trichloro-1,2,2~ ‘
Trifluorcethane (Freon 113) 1.30 4.08 See note 3
1,2,3-Trichloropropane 4.88 < 4.88
Yinyl acetate 4.24 < 4.24
Vinyl chloride 2.79 < 2.79
a & p-Xylenes 1.49 < 1.49
o-Xylenes 0.874 < 0.874
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. rnKk-Ferguson

NASA Lewis Research Center
Attnz Elise Allen

21000 Brookpark Road, M.S5. 44-2

" Cleveland, OH 44135
' blological & environmental control laboratories. inc.
ot S 405 e s ey
(419) 6935307 (2167 4258200
saaple . SPF.SPF—Ol

description: 12/7/93 1145

analysis: . GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results: continped
Surraogate Recovery — Uslatile {irganic
Compound % _Recovery Acceptable Range
1,2-Dichloroethane-d4  101% : ' 70-121
Toluene-d8 g 95.2% 81-117
4-Bronofluorobenzene ?1.6% . 74-121

1} A value reported as "less than" indicates the analyte was
not detected. The number is the guantiftication liait for
the saample. '

2) A value in parenthesis following & "less than" value
indicates the analyte was detectable but below the lieit
of quantification. The value is an estimate only.

" 3) The method blank contained 0.393 pg/L of trichlorotrifluoroethane.
The approximate equivalent concentration is 1.55 ugs/Kg in the
sample. This is considered to be & significant contribution

to the reported value.
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falephone: (215) 255200 fax (216) L25.1849

FACSIMILE COVER PAGE
To_elise ﬁ//&-\l Fax number - 26 T7- II1v o
Company: _ MK- ~ASA
Date: _ 12—~ a2l ’
Re:

Number of Pages Q including cover page.

THESE ARE TRANSMITTED:

O Foryour use O As Requested 0 For Approval
O For Review and Comment [0 For Your Information

The original of this facsimile __ will ___ will not be sent to the