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EXECUTIVE SUMMARY

In 1989, Ebasco Environmental (Ebasco) developed an Underground
Storage Tank Compliance Program for the NASA Lewis Research Center
and Plum Brook Station to comply with federal regulations for
underground storage tanks (USTs) promulgated in December of 1988
(40 CFR Part 264) . The program identified the number of USTs
located at both research facilities, provided a brief description
of the age, contents, and historical usage of the tanks, and
outlined the UST removal and/or replacement options which were
available to NASA in order to comply with the regulations over a
3-year period . '

Nineteen USTs at NASA Plum Brook Station were identified as
requiring study or follow-up action under the UST Compliance
Program. Fourteen of these USTs were removed during July through
December of 1989, in the following order: 8 tanks at the Garage
& Maintenance Area (Buildings 7121, 7131, and 7132) : 2 tanks at the
Space . Power Facility (Building 1411) ; 1 tank at the Pump Station
(Building 8133) ; and 3 tanks at the Nuclear Reactor Building
(Building 1131) . Closure assessments were performed at each tank
location, in accordance with UST permanent closure requirements,
and included the sampling and analysis of soils underlying each
tank, the excavation pit sidewalls, and the excavated soils . The
Bureau of Underground Storage Tank Regulation (BUSTR) was the
implementing regulatory agency which had jurisdiction over tank
closure activities at NASA PBS . The analytical results of the
closure assessments at the Garage & Maintenance Area (the first
group of tanks removed) indicated that corrective actions to remove
contamination were required . A preliminary remediation effort at
Building 7132 was undertaken which included the removal of 1,320
cubic yards of soil and the installation of four groundwater
monitoring wells. Following these activities, further sampling and
analytical results indicated that moderate levels of contamination
remained . BUSTR then directed that an additional eighteen inches
of soil be removed . This directive was met .

The subsequent tank removals at each of the other three locations
also indicated that corrective actions were required to address
contamination resulting from the leaked USTs . Bulk soils were
removed which were visually determined to be contaminated . Given
the confirmation of contamination by the closure assessment soil
analyses, soil gas surveys were conducted at the Garage &
Maintenance Area, the Space Power Facility, and the Pump Station
to qualitatively define the areal extent of petroleum hydrocarbon
and volatile organic contamination at the sources and in the
surrounding soil and groundwater . Soil gas surveys were not
conducted at the Nuclear Reactor Building (Building 1311), as the
USTs at that location had not yet been scheduled for removal at the
time the soil gas surveys were conducted . Because the contaminated
soils and groundwater present at a number of the tank areas was
determined to be hazardous, and BUSTRIs regulatory jurisdiction is
limited to USTs that contain or contained petroleum products,
regulatory jurisdiction for these tanks was turned over to the Ohio



Environmental Protection Agency's (OEPA's) Northwest District
Office by BUSTR . It was, therefore, determined that all
coordination with BUSTR was to be handled by the OEPA as necessary .

The tank closure assessments, limited installation of groundwater
monitoring wells, and soil gas surveys identified significant areas
of contamination which warrant a corrective actions investigation
and possible subsequent remediation of the impacted soil and
groundwater . NASA reviewed the collected data, and gave
consideration to the appropriate methods of addressing the site
contamination . In such cases, the implementing agencies may use
statewide numerical standards to establish cleanup levels at
specific sites contaminated by leaking USTs . Alternatively, the
extent of remediation required may be based on a site-specific risk
analysis which considers potential exposure pathways and human and
ecological receptors . Based on what is known about each of the
tank areas, there were, and continue to be inherent problems with
meeting the statewide numerical standard if the OEPA stand is to
clean up to background levels (as it has indicated) . These
problems are primarily associated with the unavailability of
remedial technologies to achieve cleanup to background (which for
some contaminants is interpreted as "non-detection") . NASA,
therefore, developed a plan to conduct a site characterization and
remediation project which establishes site-specific risk-based
cleanup targets, rather than the generic standards . This approach
is preferred, as more realistic cleanup levels can be achieved
through the implementation of currently available remedial fixes
while an acceptable level of target risk can be achieved and
documented .

The overall project is patterned after a traditional RCRA Remedial
Investigation and Feasibility Study (RI/FS), although this format
is not strictly required as NASA PBS is not "under orders" of the
OEPA . The desirability and practicality of establishing an OEPA
Administrative Order at PBS, where multiple groups are and have
been historically involved with the USTs, was not clear at the time
of the inception of this project . Adopting the traditional OEPA
RI/FS format for this project was seen as a way of expediting their
review of work products and project deliverables . The purpose of
the UST Corrective Actions RI/FS is to characterize the
contamination at PBS in soils, groundwater, and surface water, and
to evaluate the currently available remedial alternatives for
effectively addressing this contamination in a timely manner . The
overall project has been divided into three phases, according to
the logical grouping of tasks and activities, to facilitate the
interim review process required for all parties to reach a level
of concurrence :

Phase I : Preliminary Site Characterization, and RI Work
Plan Development :

Phase II : Remedial Investigation Implementation and
Analysis and Baseline Risk Assessment : and

Phase III : Feasibility Study and Corrective Actions Plan
Development .
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1 .0 INTRODUCTION

The National Aeronautics and Space Administration (NASA) is
submitting this Work Plan for a UST Corrective Actions Remedial
Investigation/Feasibility Study (RI/FS) at the NASA Plum Brook
Station (PBS), located in Sandusky, Ohio . The purpose of this Work
Plan is to specifically describe how NASA will provide the
technical support to conduct a corrective actions investigation of
the nature and extent of contamination released from fourteen (14)
underground storage tanks (USTs) that were removed from PBS during
July through December of 1989, and an evaluation of appropriate
remedial alternatives to address residual contamination at the
former tank locations . The Work Plan presents NASA's technical
scope of work for the overall UST Corrective Actions RI/FS, as well
as the anticipated levels of effort required .

Due to the magnitude and likely duration of the effort necessary
to complete this work, a 3-phased approach to the overall project
has been adopted. NASA is currently undertaking the first phase
of the work described . The project was divided into three phases
(See Figure 1-1), according to the logical grouping of tasks and
activities, to facilitate the interim review process required for
all parties to reach a level of concurrence with the deliverables
associated with each phase (See Figure 1-2) :

Phase I : Preliminary Site Characterization, and RI Work
Plan Development ;

Phase II : Remedial Investigation Implementation and
Analysis and Baseline Risk Assessment ; and

Phase III : Feasibility Study and Corrective Actions Plan
Development .

Phase I focuses on the collection of available site data to provide
preliminary characterization of each of the four tank areas . These
data will be gathered through a review of historical use, current
conditions, previous investigations and inspections, and other
relevant activities relative to the needs of the remedial
investigation, as well as a limited field sampling effort designed
to investigate potential contaminant migration and determine if the
RCRA Appendix IX analyses (recommended by Ohio Environmental
Protection Agency (OEPA) RI/FS guidance) can be justifiably limited
or reduced . Based on the preliminary site characterization data,
an RI Work Plan will be developed to incorporate only those
investigative activities, potential migration pathways (e .g .,
soils, groundwater, etc .), and analytical parameters required to
complete the characterization of the four tank areas .

Phase II activities include the implementation of the RI Work Plan
developed during Phase I . The investigation will be designed to
complete the characterization of the four tank areas, define the
sources of contamination, define the degree and extent of
contamination, and identify actual or potential receptors at each

1- 1



PHASE I (PRELIM . CHARACTERIZATION)

" DESCRIPTION OF CURRENT CONDITIONS
- FACILITY AND SITE BACKGROUND
- NATURE AND EXTENT OF

CONTAMINATION I N THE UST AREAS

" RI WORK PLAN DEVELOPMENT

PHASE I I (REMEDIAL INVESTIGATION)

" RI WORK PLAN IMPLEMENTATION
- PRELIMINARY EVALUATION OF

EXPOSURES
- COMPLETE THE CHARACTERIZATION OF

THE FOUR TANK AREAS
" RI DATA ANALYSIS AND BASELINE RISK

ASSESSMENT

PHASE I I I (FEASIBILITY STUDY)

" DEVELOPMENT OF STATEMENT OF
PURPOSE

" FEASIBILITY STUDY WORK PLAN
DEVELOPMENT

" DEVELOPMENT OF ALTERNATIVES
" INITIAL SCREENING OF ALTERNATIVES
" POST-SCREENING INVESTIGATIVE

ACTIVITIES
" DETAILED ANALYSIS OF ALTERNATIVES
" CORRECTIVE ACTIONS PLAN
DEVELOPMENT
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PHASE I : PRELIMINARY CHARACTERIZATION

WORK TASK 1 : DESCRIPTION OF CURRENT CONDITIONS

WORK TASK 2 : RI WORK PLAN DEVELOPMENT ------1"- PRELIMINARY REPORT AND RI WORK PLAN

PHASE II : REMEDIAL INVESTIGATION

WORK TASK 7 : RI WORK PLAN IMPLEMENTATION ---L- MONTHLY TECHNICAL PROGRESS REPORTS

WORK TASK 4. RI DATA ANALYSIS AND BASELINE RISK ASSES511ENT I" RI REPORT

W

PHASE 111 : FEASIBILITY STUDY

WORK TASK 5: DEVELOPMENT OF STATEMENT OF PURPOSE lob STATEMENT OF PURPOSE

WORK TASK 6. FEASIBILITY STUDY WORK PLAN DEVELOPMENT ---p FEASIBILITY STUDY WORK PLAN

WORK TASK 7. DEVELOPMENT OF ALTERNATIVES

WORK TASK 8. INITIAL SCREENING OF ALTERNATIVES

WORK TASK 9. POST-SCREENING INVESTIGATIVE ACTIVITIES

WORK TASK 10 . DETAILED ANALYSIS OF ALTERNATIVES ---p FS REPORT

WORK TASK 1 1 . CORRECTIVE ACTIONS PLAN DEVELOPMENT ---o UST CORRECTIVE ACTIONS PLAN



area . The data collected during these field activities, in
addition to the data collected under all previous site
investigations, will be analyzed to adequately define the nature
and extent of contamination, potential threat to human health and
the environment, and provide a baseline from which the evaluation
of the feasibility study can build .

Phase III is comprised of the individual work tasks associated with
the performance of a comprehensive feasibility study . The purpose
of conducting the feasibility study is to document the databases
and procedures used in identifying, developing, screening, and
evaluating the remedial alternatives which will address the
contamination found to be present at the PBS site which is related
to the former USTs .

The Work Plan is divided into three sections . The following
subsections detail the site background and present a summary of
the existing data on the nature and extent of the observed
contamination at the four tank areas . Section 2 presents a
discussion of the technical approach for this project, which has
been divided into eleven major work Tasks. A discussion of each
phase is presented with a breakdown of the Work Tasks associated
with each phase. Section 3 summarizes the project deliverables to
be submitted throughout the performance of the overall project, as
well as the schedule for the Phase I work .

In addition, a number of documents were prepared as required to
perform the Phase I work. These Phase I "stand alone" documents
accompany this Work Plan, and include the following :

o Phase I Sampling and Analysis Plan, (detailed field
sampling activities to be implemented during Phase I) ;

o Phase I Health and Safety Plan (HASP) ;
o Phase I Project Management Plan (project organization

and personnel responsibilities) ;
o Phase I Data Collection Quality Assurance Plan (data

quality objectives and QA/QC requirements) : and
o " Phase I Data Management Plan (reportincArequirements and

document formats to be employed for this project) .

These documents will be revised and modified as necessary during
the development of the RI Sampling and Analysis Plan (SAP) (to be
implemented under Phase-II), and resubmitted along with the SAP as
the RI Work Plan project deliverable (Refer to Section 3 .0) .

The phases and individual tasks of the UST Corrective Actions RI/FS
are designed to collect the data necessary to finalize the
characterization of the sites in order to support remedial
alternative/option selection efforts, and to facilitate the
subsequent designation of risk-based remediation levels and
methodologies . This investigation will address steps to
immediately manage the contamination resulting from releases from

1-4



FINAL WORK PLAN
- Outlines the Objectives, Scope

and Nature of the Activities
to be Performed Throughout

the Overall Project -

Sampling and Analysis Plan - Describes the field
sampling and analytical activities to be conducted and their
justification

Health and SafetyPlan - Describes the personnel
protective equipment and procedures to be employed and their
justification

Program Management Plan - Describes the overall
project management organization, key groups and individuals, and
their roles and responsibilities

Data Collection and Quality Assurance Plan -
Describes the procedures and techniques to be employed during the
collection, processing, and reporting of information relating to the
project to ensure its quality

Data Managemen t Pl an - Describes the data documentation
vehicles and formats to be employed, during the collection,
evaluation, and presentation of information relating to the project
to ensure data traceability

* Attached documents relate to Phase I activities ; Plans will be
revised during Work Task 2 [RI Work Plan Development] to reflect
activities to be defined at that point
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the fourteen USTs, and provide information to support the detailed
engineering and remedial design efforts required to achieve the
clean-up targets established through risk assessment . The fourteen

(14) USTs have been combined into four (4) tank areas due to their

relative proximity . The risk assessment and remedial alternative
evaluation tasks outlined as part of the technical approach (Refer

to Section 2 .0) will be conducted for each of these designated tank
areas . The strategy for the overall UST Corrective Actions RI/FS
will be expanded upon further in the sections that follow .

1.1 Proiect Obiectives

The principal objective of the federal and state-mandated UST
corrective actions requirements is the cleanup of contaminated soil
and groundwater that result from leaks or spills at UST system
locations . In addition to actions to mitigate the immediate health
and environmental impacts of contaminants released from leaking
USTs, a characterization of the extent of adverse impacts to nearby
people and biota, as well as in soils, groundwater, and nearby
surface water is necessary to protect against long term, chronic
risks .

The tank closure assessments, limited installation of groundwater
monitoring wells, and soil gas surveys identified significant areas
of contamination which warrant investigation and possible,
subsequent remediation of the impacted resources . In such cases,
the implementing agencies may use statewide numerical standards to
establish cleanup levels at specific sites contaminated by leaking
USTs . Alternatively, the extent of remediation required may be
based on a site-specific risk analyses which considers potential
exposure pathways and human and ecological receptors (40 CFR Part
264) . Accordingly, the Ohio Northwest District Office of the
Environmental Protection Agency (OEPA) requires that the
contamination from the fourteen (14) subject PBS UST systems be
remediated to measurable, background concentration levels, or to
a level established and substantiated by site-specific risk-based
criteria .

With this goal in mind, NASA has developed this Work Plan to
perform a UST Corrective Actions RI/FS to identify the nature and
extent of the contamination present at each of the four tank areas,
and evaluate appropriate remedial technologies that could be
implemented at each site . The investigation will focus on the
development of risk-based remediation targets through the
performance of an extensive site study which will include : the
collection of data to complete the characterization of the sites ;
baseline risk assessments at each tank area ; and remedial option
identification and evaluation . The justification for this approach
is further supported by the fact that the NASA PBS site is a large,
secure federal facility (with restricted access) with preliminarily
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identified contaminant plumes contained well within the boundaries
of the facility, and the little or no use of local groundwater
under the reasonable, current and future use scenarios associated
with PBS .

Alternative remediation technologies have various strengths and
weaknesses, and, as such, must be evaluated for any application
according to site-specific criteria . These criteria include :
nature of contamination ; media to be remediated ; regulatory clean-
up requirements ; relative risk from residual contamination ; and
cost-effectiveness . The implementation of remedial alternatives
at each of the excavation sites may involve the treatment or
containment of contaminated soils and groundwater. Each remedial
action considered will achieve a demonstrated level of treatment
or containment efficiency, leaving a certain level of residual
contamination and risk . Residual contamination may lead to
exposures and risks through direct contact or contaminant
migration . The objective of the UST Corrective Actions RI/FS is
to determine the most effective and appropriate remedial
alternatives to address the nature and extent of contamination
identified at each of the sites which, upon implementation, will
result in an "acceptable" level of residual risk to the
environment, PBS employees, and the public .

The designation of acceptable risk-based remediation targets is a
multi-phase effort . Initially, a significant amount of background
data must be collected concerning the contaminant levels in surface
and subsurface soils and groundwater (Phase I) . To some extent,
this has been initiated through the performance of the closure
assessments, the installation of the monitoring wells at Building
7132, and the soil gas surveys . These activities are described in
the sections that follow . The implementation of interim measures
to abate contaminant migration has occurred through the removal of
gross contamination and backfilling of the excavated pits with
limestone or clean sand at each of the previously excavated pits .
The UST Corrective Actions RI/FS must consider possible contaminant
migration pathways and the potential impacts of these contaminants .
The development and implementation of an extensive RI field
sampling program will be required to complete the characterization
of each of the sites (Phase II) . Once this information has been
collected and evaluated, remedial alternatives will be developed,
screened, and analyzed in light of the surface and subsurface
features of each site and the observed patterns of contamination
(Phase III) . The level of overall residual risk for each proposed
remedial alternative will be quantified and compared to criteria
of acceptable risk . Only the remedial alternatives resulting in
acceptable levels of risk will be considered further . Lastly, the
most cost-effective remedial alternatives or designs for achieving
acceptable levels of overall risk will be identified .

The purpose of the Corrective Actions RI/FS is to characterize the
contamination which has resulted from leaking UST systems formerly

1-6



located at four (4) separate tank areas at PBS in soils,
groundwater, and surface water, and to evaluate the currently
available remedial alternatives for effectively addressing this
contamination . A detailed analysis of remedial alternatives for
the UST sites will be performed in order to select appropriate
methods for managing the associated risks to human health and the
environment . Previously, the tank areas were assessed during tank
closure activities, and during a field program conducted upon
closure which included limited soil excavation and soil sampling
at each of the four tank areas, groundwater monitoring well
installation and one round of groundwater sampling at Building
7132, and soil gas surveys at the Garage & Maintenance Area, the
Space Power Facility, and the Pump Station. The additional
characterization activities addressed in this Work Plan focus on
determining the extent of current contamination, and the potential
for off-site migration of contaminants which could affect human and
environmental receptors . Additional site characterization
activities will be performed to characterize the four separate UST
sites sufficiently, and to enable various remedial options to be
evaluated .

1 .2 Proiect Background

NASA PBS is located approximately seven miles south of Sandusky,
Ohio (Figure 1-3) . Initially, the facility was opened as an
ordnance manufacturing plant in the 1940s, but became a research
center for NASA in 1962 . Buildings at the facility include those
designated for equipment maintenance, pump stations, research
facilities (which include the largest chamber for conducting
experiments in a vacuum), and a closed a nuclear reactor .

Nineteen (19) USTs at PBS were identified as requiring study under
a UST Compliance Program developed by Ebasco Environmental (Ebasco)
in 1989 . During July through December of 1989, fourteen (14) of
these USTs were removed at NASA PBS, in accordance with this
program, as identified in Table 1-1 . The previous locations of the
USTs described in Table 1-1 are illustrated relative to the entire
PBS facility in Figure 1-4, and by tank area in Figures 1-5, 1-6,
1-7, and 1-8 . Activities conducted following removal of the USTs
included the performance of closure assessments, an initial
remediation effort at Building 7132, and soil gas surveys at three
(3) of the four UST system locations (noted on Table 1-1 with an
asterisk (*)) . These activities are described in the following
subsections .

1 .3 Closure Assessment Results

Closure assessments were performed at each of the excavation areas
(as shown in Figures 1-5 through 1-8) during tank removal

1-7
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TABLE 1-1
PBS USTs Removed During the 1989 Calendar Year

No . Capacity
Location of Tanks (Gallons) Contents

Garage
Maintenance Area * "

Building 7121 1 3,000 waste oil & solvents
3 700 acetone, TCE, and TCA,

respectively ;

Building 7131 1 1,500 waste oil

Building 7132 3 9,000 gasoline

t S, co d=.:~1l L ~.wovc,cl '. - ( i1 -'~c~

Space Power
Facility * :

Building 1411 2 1,000 waste oil

Pump Station * :

Building 8133 1 750 gasoline/diesel

Nuclear Reactor
Building:

Building 1131 2 7,900 gasoline/diesel and
fuel oil

1 500 waste oil & solvents
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operations, as required by federal UST regulations, to determine
whether a release (i .e ., spill or leak) had occurred during the
active life of the tanks, and if so, what levels of contamination
were present in the soils surrounding and underlying the tanks .
Soil samples were collected from the bottom of each excavation pit,
the pit sidewalls, and the excavated soils .

The analyses performed were for specific parameters selected to be
indicative of a release from the USTs . For example, soils from
tank excavation areas which had USTs reported to have contained
petroleum products were analyzed for benzene, toluene,
ethylbenzene, and total xylenes (BTEX), total petroleum
hydrocarbons (TPH), EP Toxicity lead (Pb), and flashpoint . Soils
from tank excavation areas which had USTs that contained waste oil
and solvents were analyzed for volatile organic compounds (VOCs),
BTEX, and flashpoint . The performance of the tank closure
assessments indicated that varying, degrees of contamination were
present at each of the eight (8) excavation sites among the four
(4) tank areas (Refer to Table 1-1) . The soils excavated during
tank removal operations at Building Nos . 7121 ; 7131, 1411, and 1131
were considered hazardous, and were subsequently stored and
disposed as such . Summary tables of the soil sampling and analyses

_ performed during the closure assessments for these USTs are
presented in Appendix-l .

1 .4 Initial Remediation Effort at Building 7132

Based on the analytical results of the tank closure assessments,
an initial remediation effort was performed . The objective of this
effort, implemented at Building 7132 (Garage & Maintenance Area),
was to remove contamination that could be visually observed,
detected by odor, and/or measured by a Photoionization Detector
(PID) within its 0-1 ppm detection range . Approximately 1,320 L'
cubic yards of soil were excavated by this method in an effort to
remove the contamination that was present . Following thee y
excavation activities, soils from the excavation pit bottom and Q,-`~
sidewalls were sampled . The analytical results indicated that l;~
moderate levels of contamination remained . Benzene was detected yc-
in one area of the pit at 420 parts per billion (ppb), while TPH
was detected in the excavation pit in concentrations up to 200
parts per million (ppm) .

In order to characterize the degree or general extent of
contamination present in the waterbearing geologic unit beneath
Building 7132, four (4) groundwater monitoring wells were.
installed . The locations of these monitoring well are shown in
Figure 1-9 . After one round of sampling, analyses of the
groundwater collected from Well Nos . 2, 3, and 4 indicated no
contamination above detection limits . However, groundwater from
Well No . 1, located northwest of the previous pump island location
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(Refer to Figure 1-9), was found to contain BTEX and benzene was
detected in a concentration of 58 ppb . The groundwater analytical
results are presented in Table 1-2 . No free or "floating" product
was encountered . The data collected from the well installations
indicated that the groundwater underlying the Garage and
Maintenance Area flows in a northwest direction . The directive of
the Ohio State Fire Marshal's Bureau of Underground Storage Tank
Regulation (BUSTR) for removal of the remaining soil contamination
called for the excavation of an additional eighteen (18) inches of
soil before this site could be backfilled . NASA PBS responded to
this directive on November 22, 1989 by performing the soil
excavation and backfilling with clean, well-sorted sand . NASA is
aware that they must address any groundwater contamination
associated with this site, though the soil contamination at this
location has been remediated .

1 .5 Soil Gas Surveys

Given the confirmation of contamination by the closure assessments,
soil gas surveys were conducted at the Garage & Maintenance Area,
the Space Power Facility, and the Pump Station to qualitatively
define the horizontal (areal) extent of petroleum hydrocarbon and
volatile organic contamination at the source and surrounding soil
and groundwater . Soil gas surveys were not conducted at the
Nuclear Reactor Building (Building 1311), as the USTs at that
location had not yet been scheduled for removal when the soil gas
surveys were conducted .

Soil gas surveys detect the presence of volatile organic vapors
present in the vadose zone . These vapors can come from various
sources . The vapors can be created by an equilibrium set up when
there is contamination associated with the soil . Volatile organics
do not have a high affinity for most soils, and they will usually
be associated with the water that is wetting the soil surface .
There will be a natural partitioning of a given volatile organic
compound between its liquid state and gaseous state . Many factors
affect this partitioning such as ions in solution, temperature,
pressure, moisture content, the movements of wetting fronts, etc .

The vapors can also be present due strictly to vapor migration from
a soil source . If there is a soil source present, volatile organic
compound vapors will migrate due to diffusion, convection, and
concentration gradients . In other words, with soil gas analysis
one can detect this type of vapor migration (realizing that if a
soil sample was collected in this area there would not be any soil
contamination present) .

Vapors can also be present due to vapor migration from contaminated
groundwater . The vapors will migrate due to the same factors
mentioned above, and they will be detected in soil gas . In simple
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TABLE 1-2
Building 7132 Groundwater Monitoring Well Analytical Results

Concenuauons of TPH am in m and volatile concenaracions are in micro /lc

m iter PBS-GW-01-011 PBS-GW-02-009 PBS-GW-03-010 PBS-GW-04-012 PBS-GW-04-013

Total Petroleum u u u u u
H dmcarbons .

mia+a 'tnr PBS-GW-01-011 PBS-GW-02-009 PBS-GW-03-010 PBS-GW-04-01 PBS-GW-04-013

Benz= 58 u u u u
Toluene 0.4 n u u u
Eth lbenzene 1 .6 J .18 u u u
Total X lenes 6.1 u u u u

n Undetected
J Bellow detection limits ; Estimated Value
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groundwater systems one can distinguish what is occurring in the
vadose zone, but due to all of the variables involved, one cannot
back-calculate and determine quantitatively how much contamination
is in soils or groundwater . In the case of Plum Brook Station, the
system is more complicated, and all of the aforementioned factors
could be contributing to what is detected in the soil gas .
Therefore, an attempt was made to distinguish what was occurring
qualitatively .

In general, groundwater contamination is represented in soil gas
by concentrations that are relatively the same over a given area
and then drop off at a given boundary . These concentrations are
usually low or <50 ppb, but in some cases may be higher . If the
concentrations are near the detection limit for the compound in
question, the concentrations will be sporadic . Conversely, soil
contamination is usually represented by soil gas concentrations
that are of a significantly higher magnitude at points in a given
area, with steep concentration gradients surrounding the sampling
point (i .e ., a two-order decrease in magnitude concentration within
a distance of 100 feet) .

Appropriate sampling grids were developed to characterize each tank
area, to the extent possible, and in an effort to "bound" the
extent of the contaminant plume. A number of subsurface conduits
and structures are located at each of the tank areas . These
conduits include surface drainage culverts and pipes, sanitary
sewer lines, and natural gas lines . Consequently, each of the
proposed soil gas sampling points were first approved by NASA PBS
upon review of underground utilities drawings, and survey of the
affected areas with a magnetometer . :=`ofa''=a~soIa

Steel probes of 5/8-inch diameter were
advanced 3 to 4, feeinto the ground at each of the sampling
locations . Soil gas samples were collected by using a hand-
operated vacuum pump . After sampling extraction, the soil gas was
injected into a portable gas chromatograph (GC) . The GC was
calibrated to qualitatively identify benzene, toluene, xylene,
dichloroethylene (DCE), trichloroethylene (TCE), and
tetrachloroethylene (PCE) . These parameters were designated for
analysis as they are indicative of petroleum product and organic
contamination . All applicable QA/QC protocols were followed during
sample procurement, transport, and analyses . The analytical
results obtained through the performance of the soil gas surveys
indicated that varying degrees of contamination were present at
each of the tank areas . The results of the soil gas surveys are
presented on tank area maps shown in Figures 1-10, 1-11, and
1-12 .

As seen in Figure 1-10, the soil gas samples collected from the
Garage & Maintenance Area generally indicated low-level
contamination from fuel products and volatile organic compounds .
Relatively high levels of fuel product and volatile organic
contamination were detected at Building 7121 . Contaminant
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migration appeared to follow subsurface utilities, such as the fl-
inch sanitary sewer line which runs north and south on the east
side of Building 7121, as well as the foundation of the building .

The soil gas performed at Building 7131 indicated that the
contaminant plume was confined to an area immediately surrounding
the original tank location . This was illustrated by the soil gas
samples collected on the north side of the building, and the non-
detection of contaminants at these points . The samples collected
adjacent to the excavation site at Building 7132 were indicative
of vapor migration through soils and low-level groundwater
contamination . This finding demonstrated the need for additional
groundwater sampling at the four (4) wells already installed at
this location . In addition, low-level volatile organic
contamination was detected in the grassy field in the northwest
section of the sampling grid . The low levels of contamination, in
conjunction with the shape and areal extent of the contamination,
was suggestive of a groundwater plume which appears to be migrating
in the same direction (northwest) as the known groundwater flow in
this area (Refer to Figure 1-10) .

The soil gas samples collected at the Space Power Facility
(Building 1411) indicated contamination from fuel product . The
highest contaminant concentrations were detected on the west side
of the building . Soil gas contamination with high benzene
concentrations, in conjunction with the shape and areal extent of
contamination, was suggestive of a groundwater plume which appears
to be flowing in a northwest direction . This was illustrated by
the presence of only benzene in Sample C-5, as the lighter
volatiles migrate in groundwater at a faster rate leaving the
heavier volatiles such as toluene and xylene behind (Refer to
Samples 1411-9 & 1411-10, Figure 1-11) .

The majority of the soil gas samples collected at the Pump Station
(Building 8133) indicated fuel product contamination . The highest
concentration detected in the soil gas at this site was Sample
8133-13 (See Figure 1-12), which was indicative of localized
contamination in the soil . This conclusion was drawn as the
immediate, surrounding sampling points did not detect the presence
of contamination . The enclosed storage area adjacent to Sample
8133-13 may possibly be the source of contamination and the
detection of volatiles at this location unrelated to the UST system
leak . All other samples where contaminants were detected indicated
low-level soil or groundwater contamination .

1-23



2 .0 TECHNICAL APPROACH

The tank closure assessments, limited installation of groundwater
monitoring wells, and soil gas surveys identified significant areas
of contamination which warrant a corrective actions investigation
and possible subsequent remediation of the impacted soil and
groundwater . NASA reviewed the collected data, and gave
consideration to the appropriate methods of addressing the site
contamination . As stated previously, the Ohio Environmental
Protection Agency (OEPA) may use statewide numerical standards to
establish cleanup levels at specific sites contaminated by leaking
USTs . Alternatively, the extent of remediation required may be
based on a site-specific risk analysis which considers potential
exposure pathways and human and ecological receptors . Based on
what is known about each of the four (4) subject tank areas at PBS,
there were, and continue to be inherent problems with meeting the
statewide numerical standard if the OEPA stand is to clean up to
background levels (as it has indicated) . These problems are
primarily associated with the unavailability of remedial
technologies to achieve cleanup to background (which for some
contaminants is interpreted as "non-detection") . NASA, therefore,
developed a plan to conduct a site characterization and remediation
project which establishes site-specific risk-based cleanup targets,
rather than the generic standards . This approach is preferred, as
more realistic cleanup levels can be achieved through the
implementation of currently available remedial fixes, while an
acceptable level of target risk can be achieved and documented .

The overall project is patterned after a traditional RCRA Remedial
Investigation and Feasibility Study (RI/FS), although this format

" is not strictly required as NASA PBS is not "under orders" of the
OEPA . The purpose of the Corrective Actions RI/FS is to
characterize the contamination at PBS in soils, groundwater, and
surface water, and to evaluate the currently available remedial
alternatives for effectively addressing this contamination in a
timely manner . The overall project has been divided into three
phases, according to the logical grouping of tasks and activities,
to facilitate the interim review process required for all parties
to reach a level of concurrence . The following subsections detail
the various elements of the NASA PBS UST Corrective Actions RI/FS .

2 .1 Phase I : Preliminary Characterization

2 .1 .1 Work Task 1 : Description of Current Conditions

NASA will review the historical use of the site, and its current
conditions, relative to the needs of the remedial investigation at
each of the four tank areas as described below . As part of this
Task, the Phase I Sampling and Analysis Plan (SAP) accompanying
this document will be implemented . The data gathered during
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previous investigations (as discussed earlier in Section 1.0), site
inspections, and other relevant activities will be reviewed and
considered .

A Draft and Final Preliminary Report, which summarizes the findings
of the various elements of Work Task 1 (See Sections 2 .1 .1 .1,

2 .1 .1 .2, and 2 .1 .1 .3 below), will be submitted as described under
Section 3 .1 .1 of this Work Plan . All relevant studies or
investigations, which were conducted previous to the performance
of Work Task 1, also will be summarized and referenced . The
purpose of the Preliminary Report is to provide sufficient
background data to affect a somewhat comprehensive preliminary
characterization of the four tank areas, and detail the baseline
data framework from which NASA will build the remainder of the
RI/FS project .

2 .1 .1 .1 Facility and Site Background

Information concerning the regional location, pertinent area
boundary features, general site physiography, hydrology, geology,
and current and historic land and water uses will be collected and
summarized . The general history of the facility relative to the
use of the site for storage of various materials in the fourteen
USTs, which are the focus of this study, will be defined . The
available data concerning in these topical areas will be reviewed
to develop the following items :

A . Maps depicting the following elements :

At the PBS facility :

o Geographic location :
o Property lines:
o Topography and surface drainage depicting all waterways, water

features, drainage patterns,. and surface water containment
areas; i

o General types of vegetative cover at the site ; their areal
extent : the quality of the vegetation as wildlife habitat,
food source for wildlife, or migration corridor for wildlife ;
facility features that would tend to attract wildlife ; and the
animals that use the site ;

o Surrounding land use and demographics ; and
o The location of all public, private, and industrial production

and groundwater monitoring wells within a four mile radius of
the site .

At each of the four (4) tank areas:

o All adjacent tanks, buildings, underground utilities, paved
areas, easements, and other pertinent features ;
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o All known solid or hazardous waste treatment, storage, or
disposal (TSD) areas; and

o All known past and present underground storage tanks and
associated piping .

B . A description of regional hydrogeology/geology in the vicinity
of the site, to include:

o Depth to bedrock and lithology:
o Characteristics of major stratigraphic units and the

depositional environment :
o The average yield of water wells within a four-mile radius ;
o Direction of groundwater flow in regional aquifer systems ;
o Identification and characterization of recharge and discharge

areas, including amount ;
o Regional geomorphology, including locations of surface water

bodies ; and
o Structural features such as jointing, faulting, and folding.

C . A succinct history and description of ownership and operation
of the target USTs at each tank area .

D . Dates or periods of past recorded UST product and waste spills
to include, to the extent possible :

o Identification of spilled materials :
o Amount spilled:
o Location of spills ; and
o Description of response efforts .

E . Summary of any past UST-related enforcement actions .

2 .1 .1 .2 Nature and Extent of Contamination in the UST Areas

A . Data Review

NASA will examine all available information relative to the nature
and extent of contamination in the four tank areas. NASA will
review all indicated sources of contaminant release at each tank
area, and assess the current degree and extent of contamination to
include :

o Available monitoring data and qualitative information on
locations and known levels of contamination :

o Potential contaminant migration pathways indicated to be
significant, including information on geology, pedology,
hydrogeology, physiography, hydrology, water quality,
meteorology, and air quality; and
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o Potential impact(s) on human health and the environment,
including demography, groundwater and surface water uses, land
uses, and the presence of significant wildlife populations or
habitats .

B . Phase I Sampling and Analysis Plan Implementation

NASA will implement the Phase I Sampling and Analysis Plan (SAP)
accompanying this Work Plan . One purpose of these Phase I limited
sampling activities is to collect quantitative data concerning
potential contaminant migration (i .e ., possible surface water
pathways, sediment deposition in drainage ditches, etc.) which,
should they be shown to be significant, may directly impact the
development of the RI Work Plan to be implemented during Phase II .
A second objective of the initial sampling effort is to determine
the background concentrations of contaminants in the soils of the
four tank areas .

Additionally, the Phase I sampling activities will help to provide
the rationale for performing Target Compound List (TCL) analyses
instead of the RCRA Appendix IX analyses (recommended by OEPA RI/FS
guidance) during the Phase II RI field sampling activities, and the
information needed to determine if the proposed TCL analyses can
be justifiably limited or reduced even further . Though the RI/FS
guidelines provided to NASA by the OEPA Northwest District office
indicate that RCRA Appendix IX analyses is to be performed on all
field samples collected during the Corrective Actions RI/FS, NASA
believes that analyses of the TCL compounds and TPH are sufficient
to both complete the characterization of the four tank areas during
the RI and perform the risk assessment . This decision was based
on a comparative analysis of the compounds listed under Appendix
IX vs . those compounds under the TCL (See Table 2-1) . The Appendix
IX list contains a full "laundry list" of compounds which is quite
comprehensive, while the TCL compounds include those which have
been designated by the federal Superfund program as those "of
concern ." The Appendix IX compounds which will be eliminated from
analytical consideration, by performing the analysis of only those
compounds on the TCL, were reviewed in terms of available
toxicological information. It was determined that the majority of
compounds not on the TCL list had very little available
toxicological data, and/or those compounds which had available
toxicological data would not be of significant concern . NASA
believes that the exclusion of these compounds will not
significantly detract from the intent of the more comprehensive
RCRA Appendix IX list, and the risk assessment (Work Task 5) can
be appropriately tailored to consider the lack of data concerning
the missing compounds .

In accordance with the Phase I Sampling and Analysis Plan, NASA
will complete soil borings at each of the four tank areas. The
maximum number of Phase I soil borings will be limited to fourteen
(14) tank source or "contaminated" area borings, eight (8)
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TABLE 2-1 (page 1 of 5)
APPENDIX IX VS . TCL LIST COMPOUNDS

COMMON NAME APPENDIX IX TARGET COMPOUND LIST

ORGAN I CS

acenapthene X X
acenaphthylene X X
acetone X X
acetonitrile X
acetophenone X
2-acetyIam!nofIuorene X
acrolein X
acryIonitriIe X
aldrin X X
4-aminobiphenyl X
aniline X
anthracene X X
aram ito X
Aroc)or 1016 X X
Aroclor 1221 X X
Aroclor 1232 X X
Aroclor 1242 X X
Aroclor 1248 X X
Aroclor 1254 X X
Aroclor 1260 X X
benzene X X
benzidine X
benz(a)anthracene X X
benzo(b)fluoranthene X X
benzo(k)fluoranthene X X
benzoic acid X X
benzo(ghi)perylene X X
benzo(a)pyrene X X
benzylalcohol X X
alpha-131,1C X X
Seta-BHC X
delta-BHC X X
gamma-BHC X x
bis(2-chloroethoxy)methane X X
bis(2-chloroethy])ether X X
bis(2-Chloroisopropyl) ether X X
bis(2-ethylhexyl)phthalate X X
bromodichloromethane X X
bromomethane X X
4-bromophenyl phenyl ether X X
butyl benzyl phthalate X X
2-sec-butyl-4,6-dinitrophenol X
carbon disulfide X X
carbon tetrachloride X X
chlordane X X
p-chloroaniline X X
chlorobenzene X X
chlorobenzilate X
2-chloro-l,3-butadiene X
p-chloro-m-cresol X X
chlorodibromomethane X X
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TABLE 2-1 (page 2 of 5)
APPENDIX IX VS. TCL LIST COMPOUNDS

COMMON NAME APPENDIX IX TARGET COMPOUND LIST

chloroethane X X

2-chloroethylvinyl ether
cnloroform X X

chloromethane X X

2-chloronaphthalene X X

2-chlorophenol X x

4-chlorophenylphenyl ether X x
3-chloropropene X
chrysene x x
m eta-cresol X
ortho-cresol X X
para-cresol X X

4,4'DDO X X
4,4-DDE X X
4, 4DDT X X
diallate X
dibenzo(a,h)anthracene X x
dibenzofuran X x
1,2-dibromo-3-chloropropane X
1,2-dibromoethane X
dibromomethane X
di-n-buty) phthalate X X
rn-dichlorobenzene X x
o-dichlorobenzene X X
p-dichlorobenzene X X
3,3~-dichlorobenzidine X X
trans- 1,4-dichioro-2-butene X
dichlorodifluoromethane X
1,1-dichloroethane X X
1,2-dichloroethane X X
1,1-dichlorethylene X x
t--ans-1,2-dichloroethylene X x
dichloromethane X x
2,4-dichlorophenol x x
2,4-dichlorophenoxyacetic acid X
1,2-dichloropropane X
cis-I 3-dichloropropene X X
trans- 1,3-dichloropropene X X
dieldrin X X
diethyl phthalate X X
0,0-diethyl-0-2-pyrazinyl X X
phosphorothioate x
dimethoate X
3,3-dimethoxybenzidine X
p-dimethylam inoazobenzene X
7,12-dim ethyl benz(a)anthracene X
alpha, alpha-dimethylphenethylamine X
2,4-dimethylphenol X
dimethyl phthalate X X
m-dinitrobenzene X X
4,6-dinitro-o-cresol X
2,4-dinitrophenol X X
2,4-dinitrotoluene X X
2,6-dinitrotoluene X X
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TABLE 2-1 (page 3 of 5)
APPENDIX IX VS . TCL LIST COMPOUNDS

COMMON NAME APPENDIX IX TARGET COMPOUND LIST

di-n-octyl phthlate X X

1,4-dioxane X
diphenylamine X
1,2-diphenylhydrazine
di-n-propylnitrosamine X X

disulfoton X
endosulfan sulfate X X

endosulfan I (alpha) X X

endosulfan 11 (beta) X X
endrin X X

endrin aldehyde X
endrin ketone X
ethyl benzene X X
ethyl cyanide X
ethyl methacrylate X
ethyl methanesulfonate X
famphur X
fluoranthene X X

fluorene X X
heptachlor X X

heptachlor epoxide X X
hexachlorobenzene X X

hexachlorobutadiene X X
hexachlorocyclopentadiene X X

hexachlorodibenzo-p-dioxins X
hexachlorodibenzofurans X
hexachlorethane X X

,hexachlorophene X
hexachlorpropene X
2-hexanone X X

indeno(I 2,3-cd)pyrene X X

iodomethane X
isobutylalcohol X
isodrin X
isophorone X X
isosafrole X
kepone X
methacrylonitrile X
methapryiline X
methoxychlor X X

3-methyl ChoIanthrene X
methyl ethyl ketone X X
methyl methacrylate X
methyl methanesulfonate X
2-methyl napthalene X X
methyl parathion X
4-methyl-2-pentanone X X
naphthalene X X

1,4-naphthoquinone X
I -naphthylam ine X
m-nitroaniline X
o-nitroaniline X
p-nitroaniline X
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TABLE 2-1 (page 4 of 5)
APPENDIX IX VS . TCL LIST COMPOUNDS

COMMON NAME APPENDIX IX TARGET COMPOUND LIST

nitrobenzene X X

2-nitrophenol X X

4-nitrophenol X X

4-nitroquinoline 1-oxide X
N-nitrosodi-n-butylamine X
N-nitrosodiethylamine X
N-nitrosodimethylam ine X
N-nitrosodipheny lamine X X

N-nitrosomethylethylamine X
N-nitrosomorphnline X
N-nitrosopiperidine X
N-nitrosopyrrolidine X
5-nitro-o-toluldine X
parathion X
pentachlorobenzene X
pentachlorodibenzo-p-dioxins X
pentachlorodibenzofurans X
pentachloroethane X
pentachloronitrobenzene X
pentachlorophenol X X
phenacetin X
phenanthrene X X

phenol X X
p-phenylenediamine X
phorate X
2-picoline X
pronamide X
pyrene X X
pyridine X
safrole X
si lvex X
styrene X X
2,4,5-T X
1,2,4,5-tetrachlorobenzene X
2,3,7,8-tetrachlorodibenzo-p-dioxin X
tetrachlorodibenzo-p-dioxins X
tetrachlorodlbenzofurans X
1,1,1,2-tetrachloroethane X
1,1,2,2-tetrachioroethane X X
tetrachloroethylene X X
2,3,4,6-tetrachlorophenol X
tetraethyldithiopyroDhosphate X
toluene X X
o-toluidene X
toxaphene X X
tribromomethane X X
1,2,4-trichlorobenzene X X
1,1,1-trichloroethane X X
1,1,2-trichloroethane X X
trichloroethylene X X
trichloromonofluoromethane X
2,4,5-trichlorophenol X X
2,4,6-trichlorophenol X X
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TABLE 2-1 (page 5 of 5)
APPENDIX IX VS. TCL LIST COMPOUNDS

COMMON NAME

',2,3-trichloropropane
0,0,0-triethylphosphorothioate
sym-trinitrobenzene
vinyl acetate
vinyl chloride
total xylenes

METALS

aluminum
antimony
arsenic
beryllium
cadmium
calcium
chromium
cobalt
copper
iron
lead
-agnesium
manganese
mercury
nickel
potassium
selenium
silver
sodium
:naII!um
:In
vanaium
zinc

MISCELLANEOUS

cyanide
phenols
sulfide

APPENDIX IX TARGET COMPOUND LIST

X
X
X
x x
X X
X X

X X
X X
X X
X X

X
X x
X X
X X

X
X X

x
X

x x
X X

x
X X
X X

x
X x
X
X x
X X

X X

X
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background soil borings, and 1 soil boring along the 8-inch sewer
line at the Garage & Maintenance Area (total of 23 borings) .
"Contaminated" or tank source boring placement was determined based
on the results of the soil gas surveys (i .e ., the given number of
"contaminated" borings, designated to be completed per tank area,
were located in correspondence to the highest hits of soil gas
analytes detected) . Thus, the four (4) tank source soil borings
at the Garage & Maintenance Area, for example, are located at the
four (4) soil gas sampling points with the highest detected
volatile organic compound concentrations .

Groundwater monitoring wells will be installed at the fourteen (14)
tank source and eight (8) background soil boring locations (Total
of 22)s however, only one (1) tank source and one (1) background
monitoring well location per tank area will be developed and the
groundwater sampled (Total of 8) . NASA believes that the
development and sampling of these eight (8) wells is sufficient to
preliminarily characterize the "contaminated" and background
groundwater conditions at each of the four (4) tank areas . The
remaining groundwater monitoring wells will be developed and
sampled during the more comprehensive RI field activities to be
conducted under Phase II .

NASA also will conduct a limited sediment and surface water
investigation to examine potential contaminant migration via
surface runoff and surface water flow . The investigation will
include sampling of sediments in drainage channels in the vicinity
of the four tank areas, at locations to be determined in the field,
and surface water in the Retention Basin north of Building 8133 .

The maximum number of Phase I soil
analyses will be limited to 23
associated QA/QC field duplicate
samples as outlined below :

samples requiring TCL and TPH
soil boring samples and their

field blank, and trip blank

Soil Matrix Samples

o 14 composite samples from tank areas (4 composite samples at
the Garage & Maintenance Area, the Space Power Facility, and
the Nuclear Reactor Building and 2 composite samples from the
Pump Station) ;

o 8 background composite samples (1 composite from each of 8
background locations) ; and

o 1 composite sample from the soils along the 8-inch sanitary
sewer line at the Garage & Maintenance Area .
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Soil Matrix OA/ C Samples

o 2 field duplicates from two randomly selected soil boring
locations (NOTE : these field duplicates also will serve as
matrix spike samples) ;

o 2 field blanks (rinsate) collected during soil boring
operations ; and

o 4 trip blanks .

The maximum number of Phase I groundwater samples requiring TCL and
TPH analyses will be limited to 8 monitoring well samples and their
associated QA/QC field duplicate, field blank, and trip blank
samples as outlined below:

Groundwater Matrix Samples

o 4 groundwater samples (one sample from one tank source or
"contaminated" monitoring well location per tank area) ; and

o 4 groundwater samples (one sample from one background
monitoring well location per tank area) .

Groundwater Matrix OA/OC Samples

o 3 field duplicates from two randomly selected monitoring well
locations (NOTE: these field duplicates also will serve as
matrix spike samples) ;

o 3 field blanks (rinsate) collected during monitoring well
sampling operations ; and

o 3 trip blanks .

The maximum number of sediment samples requiring TCL and TPH
analyses will be limited to 4 samples and their associated QA/QC
duplicate, field blank, and trip blank samples as outlined below :

Sediment Matrix Samples

o 4 sediment samples from potentially affected drainage
channels .

Sediment Matrix OA/OC Samples

o 1 field duplicate from one of the four randomly selected
sediment sampling points (NOTE : these field duplicates also
will serve a matrix spike samples) ;
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o 1 field blank (rinsate) during sediment sampling operations ;
and

o 1 trip blank.

The maximum number of surface water samples requiring TCL and TPH
analyses will be limited to 1 sample and its associated QA/QC
duplicate, field blank, and trip blank samples :

Surface Water Matrix Samples

o 1 surface water grab sample from the Retention Basin north of
Building 8133 .

Surface Water Matrix OA/OC Samples

o 1 field duplicate from one of the two randomly selected
surface water sampling points ;

o 1 field blank (rinsate) collected during surface water
sampling operations ; and

o 1 trip blank.

Discretionary OA/OC Samples

Four (4) QA/QC samples have been set aside in the event that the
field sampling activities exceed the anticipated schedule . These
samples would assure adherence to the 1 trip blank per day protocol
employed during the performance of all field operations .

2 .1 .1 .3 Implementation of Interim Measures

As part of this subtask, NASA will review the interim measures
which have been, or are currently being undertaken at the four tank
areas . This review will consider the :

A. Objectives of the interim measures, such as :

o Mitigation of potential threat to human health and the
environment ;

o Design/construction, and operation/maintenance requirements ;
and

o Monitoring .
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B . Appropriateness of any additional interim remedial actions
suggested by OEPA, in terms of the following :

o Actual or potential exposure to human and environmental
receptors ;

o Actual or potential contamination of drinking water supplies
or sensitive ecosystems ;

o Levels of contaminants in soils at or near the surface that
may migrate ;

o Other factors that may pose threats to public health or
welfare (fire, explosion, .etc .) .

2.1 .2 Work Task 2 : RI Work Plan Development

Based on the review of available facility and site background data,
and the data collected through the preliminary characterization
activities of Work Task 1 (See Section 2 .1 .1), NASA will develop
an RI Work Plan which will be implemented during Phase II of the
overall UST Corrective Actions RI/FS . As part of this Task, NASA
will conduct a preliminary evaluation of exposures and draw upon
this evaluation and the data needs for the Feasibility Study to
develop the RI Sampling and Analysis Plan . In addition, NASA will
revise and modify the Phase I Health and Safety Plan (HASP), Phase
I Program Management Plan, Phase I Data Collection Quality
Assurance Plan, and Phase I Data Management Plan accompanying this
document relative to the investigative activities to be conducted
under Phase II . These revised Plans will be submitted, along with
the RI/FS Sampling and Analysis Plan, as the Draft and Final RI
Work Plan described in Section 3 .1 .2 of this document .

2 .1 .2 .1 Preliminary Evaluation of Exposures

A . Role in RI/FS Scoping and Planning

A preliminary evaluation of known contaminant conditions and
potential migration and transport mechanisms will be conducted for
the four tank areas . The results of this initial examination play
a role in the development of the RI Work Plan, as well as the
overall project . The focus of the evaluation will be to identify
potentially unacceptable long or short term human health (public
or PBS worker) or ecological risks, on or off the site, that may
be attributable to the products and hazardous substances that have
been found at the four tank areas . Secondly, the evaluation will
be aimed at preliminarily identifying reasonable and probable
scenarios to be considered under the "No Action" analyses and
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assessments to be conducted as part of the evaluation of remedial
alternatives .

A conceptual site model, based on potential public and NASA PBS
employee exposures and the site characteristics, will be developed
according to the U .S . EPA's Guidance for Conducting RI/FSs Under
CERC (1988) and used as a framework within which potential
impacts on human health and the nearby environment can initially
be examined and evaluated . This framework will be structured to
facilitate the identification of the following :

o Likely sources and mechanisms of contaminant releases (e .g .,
leaching of contaminants) ;

o The environmental medium or media through which the released
contaminants may be transported or dispersed from their
initial point of release (e .g ., percolation of contaminants
down through soils with precipitation into the groundwater) ;
and

o Exposure points or routes of human or environmental exposure
(e .g ., drinking or coming into direct contact with
contaminated groundwater) .

After compiling the data associated with the various components of
the conceptual site model (drawing on the closure assessments,
groundwater investigation, soil gas surveys, and preliminary site
characterization information), the potential pathways identified
will be examined to determine if any immediate public health or
ecological risks appear to exist at the site or in the nearby
vicinity . A number of factors will be considered in this
preliminary examination :

o The characteristics and distribution of the contaminants which
have been documented to be at or near the four tank areas ;

o The foreseeable uses of the man-made or natural resources that
may be affected by contaminants released at the sites ;

o The species of wildlife and potential habitats in the area ;
and

o Comparisons of the measured contaminant levels and
concentrations, at key points in the exposure routes, to
standards and criteria established for the protection of
public health or environmental resources .

Uncertainties about the quality or representativeness of the
existing data will be identified . These uncertainties will most
likely be related to either : the nature and extent of the
contamination from the four (4) tank areas ; the occupational or
public uses of the land, groundwater, or surface waters in the
vicinity of the tank areas : or the health-based standards and
criteria judged to be applicable to these sites and the scenarios
under consideration .
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All exposure pathways indicated to be potentially significant,
based on this evaluation, or exposure pathways which cannot be
adequately or conclusively demonstrated as insignificant (given the
known contamination and site activities), will be assessed in more
detail during Phase II of the Corrective Actions RI/FS . The data
needed to complete these risk-related analyses and more completely
establish the baseline risks associated with the four (4) tank
areas will be identified, so that the assessments can be conducted
according to the established OEPA guidance and procedures . A
significant portion of the sampling and analytical testing proposed
in the RI Work Plan (See Section 2 .1 .2 .2) will be justified on the
basis of the need for the information in the risk-related analyses
to be performed .

B . Conceptual Site Model

Working from the known data concerning the operation and condition
of the USTs at the four (4) tank areas, prior to and upon removal
(as outlined in Sections 1 .2 through 1 .5), information concerning
the likely sources of contamination, pathways of possible
migration, and susceptible receptors will be used to develop a
conceptual site model to structure the evaluation of potential
impacts to the NASA PBS workers, the public, and the surrounding
wildlife and environment . This conceptual model, to be submitted
as an element of the RI Work Plan, will be enhanced and refined
upon during the RI data analysis and baseline risk assessment (See
Work Task 4, Section 2 .2 .2) and throughout the feasibility study
(See Work Tasks 5 through 10, Section 2 .3) . _

2 .1 .2 .2 RI Sampling and Analysis Plan

Specifications for the following tasks, anticipated during the
field activities to be conducted during Phase II, will be addressed
in the RI Sampling and Analysis Plan and include the following :

o Determination of media to be sampled ;
o Selection of appropriate sampling locations :
o Selection of a sufficient number of sampling points ;
o Determination of frequency of sampling and length of sampling

period ;
o Selection of type(s) of samples to be collected ;
o Representativeness of selected media ;
o Selection of analytical parameters :
o Representativeness of selected analytical parameters ;
o Surface soil sampling procedures ;
o Boring installation procedures ;
o Split-spoon sampling ;
o Construction materials and techniques involved with the

installation of monitoring wells and well development ;
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o Sampling containers and sample preservation, storage, and
transportation ;

o Methods for collection of QA/QC field duplicate, field blank,
and trip blank samples ;

o Calibration of field devices :
o Decontamination procedures ; and
o Documentation and chain-of-custody .

The purpose of the RI Sampling and Analysis Plan is to collect data
of sufficient quantity and quality to complete the characterization
of the horizontal and vertical extent of contamination present at
each of the four UST areas. The RI Sampling and Analysis Plan will
describe the procedures necessary to perform the following
subtasks :

1 . Subcontracting (Subtask 2A) :
2 . Mobilization and Demobilization (Subtasks 2B and 2H)
3 . Environmental Setting Characterization (Subtask 2C) ;
4 . Source Characterization (Subtask 2D) :
5 . Contamination Characterization (Subtask 2E) :
6 . Potential Receptor Identification (Subtask 2F) ; and
7 . Site Survey (Subtask 2G) .

2 .1 .2 .2 .1 Subcontracting (Subtask 2A)

The following subcontracts will be required :

o A drilling subcontract for auger boring, continuous split-
spoon soil sampling, monitoring well installation, and well
development:

o A laboratory subcontract for providing analytical services for
samples collected during the investigation ;

o A subcontract for the surveying of sampling and monitoring
well locations and associated elevations upon completion of
the field investigation ; and

o A drafting subcontract for the development of maps and figures
of the tanks areas .

2 .1 .2 .2 .2 Mobilization and Demobilization (Subtasks 2B and 2H)

These subtasks will consist of field personnel orientation,
equipment mobilization, staking of sample locations, and
demobilization . Equipment mobilization will include the order and
purchase of all sampling equipment needed for the RI field
investigation . Coordination of subcontractors with NASA PBS and
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LeRC will be established and maintained throughout the initiation
of on-site activities .

Locations for the soil borings and groundwater monitoring wells
will be staked at the start of the site operations . Clearance for
each drilling location will be obtained through NASA PBS . Each
location will be approved prior to the initiation of drilling
activities . Equipment will be demobilized at the completion of
each phase of field activities, as necessary . Equipment
demobilization may include, but will not be limited to, sampling
equipment, drilling subcontractor equipment, and health and safety
decontamination equipment .

2 .1 .2 .2 .3 Environmental Setting Characterization (Subtask 2C)

NASA will collect information to supplement and verify the existing
information concerning the environmental setting at the site . As
part of this effort, NASA will characterize the following :

A. Regional Hydrogeology

NASA will evaluate the regional hydrogeologic characteristics in
the vicinity of the facility .

B . Site Hydrogeology

NASA will evaluate site-specific hydrogeologic conditions at the
site . The evaluation will be based on the data collected from
sampling activities, and will include :

1 . Boring installation and soil sampling to provide :

a . An accurate classification and of the consolidated and
unconsolidated stratigraphic units from the ground
surface down to the base of the uppermost aquifer, to
include (as appropriate) :

o Hydraulic conductivity ;
o Porosity and bulk density ;
o Rock and soil types (utilizing the Unified Soil

Classification System) ;
o Grain size distribution curves ;
o Thickness ;
o Lateral extent ;
o Moisture content ; and
o Soil pH .

b. Characterization of the soil and rock units above the
water table in the vicinity of the contaminant releases,

to include :
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o SCS soil classification ;
o Surface soil distribution ;
o Soil profile ;
o Infiltration ; and
o Evapotranspiration .

c. Characterize the geomorphology and structural geology at
the site .

2 . Installation of groundwater monitoring wells, well
development, and groundwater sampling to :

a. Characterize the occurrence of groundwater, to include:

o Identification of the uppermost aquifer system ;
o Identification of all significant saturated zones above

the uppermost aquifer system ;
o Depth to the water table ;
o Vertical/horizontal hydraulic conductivity and

groundwater flow direction/rates of the uppermost and all
strata above the uppermost aquifer;

o Description of the interconnection between the saturated
zones and the uppermost aquifer, and any surface water,
seeps, and springs ;

o Description of recharge and discharge areas within the
tank area boundaries ;

o Temporal fluctuations in groundwater levels, and their
effects on groundwater flow direction ; and

o Identification of high permeability zones .

b . Develop hydrogeologic cross sections showing the extent
of hydrogeologic units.

c . Describe the man-made influences that may affect the
hydrogeology of the site such as pipelines, french
drains, ditches, unlined and lined ponds, lagoons, septic
tanks, NPDES-permitted outfalls, retention areas, and
utility lines .

C . Surface Water and Sediment

NASA will finalize the characterization of the surface water bodies
and sediment in the vicinity of the four (4) tank areas to the
extent warranted . Such characterization will include the following
information :

Any surface water and sediment sampling and analysis, in addition
to that conducted during the implementation of the Phase I Sampling
and Analysis Plan, necessary to provide:

o Description of the temporal
bodies ;

and permanent surface water
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o Description of the chemistry of the natural surface water and
sediments ; and

o Description of physical characteristics of sediments .

D . Air

NASA will describe the climate in the vicinity of the site relative
to the following parameters :

o Annual and monthly rainfall averages ;
o Monthly temperature averages and extremes ;
o Wind speed and direction;
o Relative humidity/dew point ;
o Atmospheric pressure ;
o Evaporation data ; and
o Development of inversions .

Additionally, NASA, to the extent required to support Phases II
and III of the overall Corrective Actions RI/FS, will establish the
existence of any of the following topographic and man-made features
which affect air flow and emission patterns :

o Ridges, hills, or valleys ;
o Surface water bodies ;
o Wind breaks and forestation ; and
o Buildings .

2 .1 .2 .2 .4 Source Characterization (Subtask 2D)

NASA will collect data concerning the contamination at the tank
areas including : type, quantity, physical form, disposition, and
site characteristics affecting the release . This effort will
include quantification of the following characteristics :

A . UST Area Characteristics :

o Location of area ;
o Design features ;
o Known operating practices ;
o Period of operation ;
o Age of UST when removed ;
o General physical conditions ;
o Method used to close the UST .

B . Known or Estimated Waste Characteristics :

o Hazardous classification ;
o Quantity ; and
o Chemical composition .
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C . Known or Estimated Physical and Chemical Characteristics :

o Physical form ;
o Physical description;
o General chemical class ;
o Molecular weight ;
o Density;
o Boiling point ;
o Viscosity ;
o Solubility in water;
o Cohesiveness of the wastes ;
o Vapor pressure ; and
o Flash point.

D . Known or Estimated Migration and Dispersal Characteristics of
the Waste:

o Sorption ;
o Biodegradability, bioconcentration, and biotransformation ;
o Photodegradation rates ;
o Hydrolysis rates; and
o Chemical transformations .

2 .1 .2 .2 .5 Contamination Characterization (Subtask 2E)

NASA will collect analytical data on soils, groundwater, sediment,
and surface water (as necessary) at or adjacent to the previous
tank locations . The data will be of sufficient quantity and
quality to define the extent, origin, direction, and rate of
movement of contaminant plumes . NASA will address the following
types of contamination at the site :

A . Soil Contamination

NASA will conduct an investigation to include soil borings and soil
sampling and analysis to characterize the contamination of soil and
rock units in the vicinity of the contaminant release . This
investigation will provide the following information :

o Vertical and horizontal
o Chemical characteristics

and plume to include :

extent of contamination ;
of the soil within the source areas

- Solubility ;
- Speciation ;
- Adsorption ;
- Leachability ;
- Exchange capacity ;
- Biodegradability ;
- Hydrolysis ;
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- Photolysis ; and
- Oxidation .

o Specific contaminant concentrations ; and
o Velocity and direction of contaminant movement .

B . Groundwater Contamination

NASA will conduct a groundwater investigations to locate and
characterize any plumes of migrating contamination in the
groundwater underlying the four tank areas. The investigations
will include monitoring well installation to characterize and
quantify the groundwater quality in the uppermost aquifer and all
significant zones of saturation or permeable zones that may act as
pathways for contaminant migration . The investigations will
provide data to address the following :

o Horizontal and vertical extent of any immiscible or dissolved
plume(s) originating from the site ;

o Horizontal and vertical direction of contamination movement ;
o The velocity of contaminant movement ;
o Horizontal and vertical concentration profiles of constituents

in the plume(s) ;
o Evaluation of factors influencing the plume movement ; and
o Prediction of future contaminant movement .

C . Sediment and Surface Water Contamination

NASA will conduct a sediment and surface water investigation, to
the extent needed, to determine the human health and ecological
consequence due to releases at the four tank areas .

D. Subsurface Gas Contamination

NASA will conduct an investigation, as warranted, to characterize
the subsurface gasses emitted from hazardous constituents in the
groundwater .

2 .1 .2 .2 .6 Potential Receptor Identification (Subtask 2F)

As part of this subtask, NASA will collect information about the
human populations and environmental systems that may be susceptible
to exposures to contaminants at the tank areas . Data concerning
observable effects in ecosystems also may be obtained if warranted .
The following characteristics will be identified :

A . Current uses and possible future uses of groundwater :

o Type of use (e .g ., drinking water source : municipal vs .
residential, etc .) and
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o Location of groundwater users, including wells and discharge
areas.

B . Current uses and possible future uses of significant surface
waters located on or draining the areas around the former tank
locations :

o Domestic and municipal ;
o Recreational :
o Agricultural ;
o Industrial ; and
o Ecological .

C. Human use or access to the four tank areas and adjacent areas,
including :

0 occupational ;
o Recreational ;
o Residential ;
o commercial :
o Zoning ; and
o Relationship between population locations and prevailing wind

direction .

D . Biota in surface waters on, adjacent to, or potentially
affected by the four tank areas

E . Ecology features that may be influenced by the four tank areas

F . Demographic profile of the people who use or who have access
to the areas under study, including :

o Age ;
o Sex; and
o Sensitive subgroups .

2 .1 .2 .2 .7 Site Survey (Subtask 2G)

Upon completion of the RI field activities of Phase II, final
sampling locations, monitoring well locations, and well casing
elevations will be established by a surveying subcontractor . * A
site map with the surveyed sampling and monitoring well locations
and elevations will be prepared .

2 .1 .2 .3 RI Health and Safety Plan

NASA will revise and modify the Phase I Health and Safety Plan
(HASP) accompanying this Work Plan to protect the personnel
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involved in the Phase II RI field investigations and people in
nearby areas . The HASP will identify problems or hazards that may
be encountered and their solution . Safety procedures to be
followed to protect third parties also will be specified . The
major elements of the HASP will include the following :

o Description of the known hazards, and an evaluation of the
risks associated with the UST release and with each activity
to be conducted during Phase II ;

o Listing of key personnel ;
o Delineation of work area(s), including a map;
o Description of levels of protection to be worn by personnel

in the work area, for the various tasks involved in the
performance of the RI ;

o Description of medical monitoring program ;
o Description of standard operating procedures (SOPS)

established to assure the proper use and maintenance of
personal protective equipment (PPE) ;

o The establishment of procedures to control site access ;
o Description of decontamination procedures for personnel and

equipment;
o Establishment of site emergency procedures ;
o Availability of emergency medical care for injuries and

toxicological problems ;
o Description of requirements for environmental monitoring

(e .g ., air and personnel monitoring, etc .) ;
o Specification of any routine and special training required for

site personnel involved in Phase II field activities ; and
o Establishment of procedures for protecting workers from

weather-related problems .

The HASP will be consistent with the following requirements and
guidelines :

o NIOSH Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities (1985) ;

o Section 111(c)(6) CERCLA ;
o EPA Order 1440 .1 and 1440 .3 ;
o EPA Occupational Health and Safety Manual ;
o EPA Interim Standard Operating Safety Procedures ;
o OSHA regulations contained in 29 CFR 1910 and 1926 ;
o State and local regulations ;
o Site conditions ; and
o NASA Headquarters and PBS Health and Safety Requirements

2 .1 .2 .4 RI Program Management Plan

Under this subtask, NASA will revise and modify the Phase I Program
Management Plan accompanying this Work Plan to outline the
technical approach, schedules, budget, and personnel involved in
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the implementation of the Phase II RI activities . The Plan will
include a description of the qualifications of the personnel
performing/directing the RI, including subcontractor personnel .
The Plan also will document the overall management approach to the
remedial investigation .

2 .1 .2 .5 RI Data Collection Quality Assurance Plan

NASA will revise and modify the Phase I Data Collection Quality
Assurance Plan accompanying this Work Plan to detail the following
elements of Phase II :

o Description of the intended uses for the data, and the
necessary level of precision and accuracy for the intended
uses ;

o Description of the methods and procedures to be used to assess
the precision, accuracy, and completeness of the measurement
data ;

o Quality Assurance/Quality Control (QA/QC) procedures ;
o Identification of responsible party to act as sample custodian

at the laboratory authorized to sign for incoming field
samples, obtain documents of shipment, and verify the data
entered onto sample custody records:

o Provision for laboratory sample custody logs consisting of
serially numbered lab-tracking report sheet ;

o Specification of laboratory sample custody procedures for
sample handling, storage, and dispersement for analysis ;

o Analytical procedures to include :

- Scope and application of the procedure ;
- Sample matrix ;
- Potential interferences ;
- Method detection limits ; and
- Calibration 'techniques and frequency .

2 .1 .2 .6 RI Data Management Plan

NASA will revise and modify the Phase I Data Management Plan
accompanying this Work Plan to document and track Phase II RI
investigation data and results . The Plan will identify and set up
data documentation materials and procedures, project file
requirements, and project-related progress reporting procedures and
documentation . The Plan also will present the format to be used
to present the raw and processed data and conclusions of the
investigation .
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2 .2 Phase II : Remedial Investigation

2 .2 .1 Work Task 3 : RI Work Plan Implementation

NASA will implement the RI Work Plan, developed during Phase I, as
described in Section 2 .1 .2 .2 of this document . The investigation
conducted will be designed to complete the characterization of the
four tank areas, define the sources of contamination, define the
degree and extent of contamination, and identify actual or
potential receptors at each area . The implementation of the RI
work Plan will result in the collection of data of adequate
technical quality to support the health-based risk assessment and
ecological impact assessment, as well as aid in the development and
evaluation of the remedial action alternatives during the
feasibility study to be conducted under Phase III . Monthly
technical progress reports will be submitted by NASA during the
performance of the RI, as described in Section 3 .2 .1 of this Work
Plan .

2 .2 .2 Work Task 4 : RI Data Analysis and Baseline Risk Assessment

NASA will analyze the data collected under all previods site
investigations . The objective of this task is to adequately
describe the nature and extent of contamination, potential threat
to human health and the environment, and provide a baseline from
which the evaluation of the feasibility study can build . The
findings of the RI Data and Analysis effort and Baseline Risk
Assessment will be summarized in a Draft and Final RI Report,
submitted as described in Section 3 .2 .2 of this Work Plan .

2 .2 .2 .1 Data Analysis

NASA will analyze all chemical and physical data once it has been
verified to be of acceptable accuracy and precision . Data
evaluation will be initiated upon receipt of validated data from
the RI field investigation (See Work Task 3, Section 2 .2 .1 above),
and after sample analysis/data validation of laboratory analyses
is completed .

These analyses will be aimed at identifying and characterizing all
significant sources and potential pathways of contaminant
migration . Analyses will be performed to both qualitatively and
quantitatively consider the extent of contamination in relation to
the representative background areas for each tank area . Data will
be summarized into a number of usable formats for data
manipulation, depending on the current needs . Data evaluation
activities may include data reduction and tabulation, calculation
of aquifer characteristics, statistical analyses, evaluation of
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geochemical and hydrogeochemical interactions, groundwater
modeling, environmental fate and transport modeling, and
preparation of schematic diagrams, cross-sections, and maps .

The analytical data will be reviewed to evaluate contaminant
distributions and the adequacy of the database for the risk
assessment and feasibility study . The results will be reviewed
with the OEPA to verify that the database- is sufficient for the
intended purposes . If additional sampling should be shown to be
required, an evaluation will be made in coordination with the OEPA
to determine the scope and implementation of an additional phase
of investigation .

2 .2 .2 .2 Risk Assessment

The preliminary evaluation of the possible exposures to
contaminants associated with the four (4) tank areas at NASA PBS
(as discussed in Section 2 .1 .2 .1 of this Work Plan, and to be
submitted as an element of the RI Work Plan), is designed to be an
initial examination of the various elements of the baseline risk
assessment analyses that are required to be performed as part of
the RI/FS . After the RI field sampling and analytical
investigations at the site have been completed, and the collected
data have been validated, these risk assessment activities will be
initiated . Initially, the required level of detail for specific
risk assessment analyses will be determined in consideration of
the nature of the newly collected data . It is anticipated that the
risk assessment activities will constitute an extension and further
quantification of the initial analyses performed as part of the
preliminary evaluation described earlier in this document .

Other potential risks associated with the tank areas also may be
identified, and subsequently assessed, based on the findings of the
RI . It is anticipated that any active or passive sources of
contamination associated with the four specified areas of the PBS
site will have been identified, and that the current level and
extent of contamination will have been quantitatively characterized
or generally bounded . To systematically examine the resulting
risks due to contaminant migration and human and environmental
exposure, the risk assessment activities will be conducted
according to the guidelines specified by the U .S . EPA in the Risk
Assessment Guidance for Superfund . Volume I . Human Health
Evaluation Manual (Interim Final), (USEPA, 1989) and Environmental
Evaluation Manual (Interim Final) (USEPA, 1989) . The most current
versions of these documents and appropriate state and federal
policies on risk reduction will be referred to at the time of the
performance of the risk assessment activities .

In accordance with these guidelines and their associated
procedures, five subtasks (which were initiated as part of the
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preliminary evaluation of exposures) may be required as part of the
baseline risk assessment activities, depending in part on what is
discovered during the RI field activities :

o Identification of chemicals of potential concern from among
the set of contaminants found to be at the site . This
identification process will consider : the circumstances
associated with compounds detected by the analyses of the
samples collected in the various site media ; the
concentrations of these detected compounds relative to
naturally occurring (background) levels at the site ;
tentatively identified compounds historically related to the
site : and transformation products of chemicals demonstrated
to be present.

o Identification of contaminant migration pathways to points
where critical human or ecological exposures could occur.
This identification will include : characterizing the physical
.setting of all active and passive sources of contamination at
the site : identifying potentially exposed populations ; and
identifying potential exposure pathways .

o Estimation of concentrations of the chemicals of potential
concern at exposure points by considering their fate and
transport along the identified migration pathways .

o Comparison of projected concentrations to applicable or
relevant and appropriate requirements (ARARs) established to
protect the public health or the environment.

o Quantitative risk characterization, including : a detailed
assessment of human intakes ; contaminant form ; toxicity ; and
category .of impact (e .g ., carcinogenic or non-carcinogenic) .

A discussion of the various risk assessment subtasks is presented
below to provide an indication of the nature of the activities that
are anticipated to be required for the RI/FS . For example, current
uncertainties regarding the potential significance of a particular
pathway or exposure route will be eliminated or greatly reduced by
the information to be collected during the implementation of both
the Phase I Sampling and Analysis Plan and Phase II RI Work Plan,
enabling an appropriate approach for assessing the level of risk
associated with a given pathway or exposure route to be-developed
and implemented . Some of the potential exposure pathways
identified in the Conceptual Site Model are likely to be shown to
be insignificant, and will require a minimum of further study and
documentation . other findings may justify a detailed quantitative
analysis of additional pathways and potential risks in a somewhat
expanded scope.
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A . Selection and Characterization of the Contaminants of
Potential Concern

The first step in selecting appropriate contaminants of potential
concern will be a comprehensive review and compilation of the
existing sampling and testing data and a review of the new
information collected during the Phase II RI . It is critical that
all pertinent information be compiled for review and interpretation
before a set of contaminants are selected for use in the RI/FS risk
analyses . Specific criteria, specified in the Human Health
Evaluation Manual, will be used to screen the full set of
contaminants detected at the site to arrive at the appropriate set
for the risk analyses . These criteria relate to the circumstances
of detection of a particular substance, its relation to the history
of the site, and the anticipated behavior of chemicals in the
environment . In addition, considerations relating to toxicity,
mobility, persistence, and bioaccumulation may be considered in
screening .

The selection of a set of chemicals for use in the risk-related
analyses will be based on a screening of the chemicals found to be
present at the site according to these criteria, as dictated by the
federal Superfund guidelines for assessing human health risks (U .S .
EPA, 1989) . This screening procedure will be documented and
included as part of the RI Report . Once this set of chemicals has
been identified, their physical, chemical, and toxicological
characteristics will be compiled and reviewed to provide a solid
understanding from which to consider and evaluate possible pathways
of migration and exposure routes .

B . Identification of Exposure Pathways

An exposure pathway, as was discussed in Section 2 .1 .2 .1 of this
document, is defined by four basic and necessary elements :

o A source and mechanism of chemical release to the environment
(e .g ., leachate from underground wastes) ;

o An environmental transport medium to receive and hold/carry
the released chemicals (e .g ., groundwater) ;

o A point of potential human or environmental contact with the
contaminated medium (e .g ., a groundwater production well) : and

o An exposure route at the exposure point (e .g ., drinking the
water) .

Based on the currently available data, the principal sources of
contamination at the site are the spilled or leaked fuels or waste
solvents from the four (4) identified tank areas at the PBS site .
Given the preliminary evaluation of risks performed, the most
likely ways for released contaminants to have migrated from these
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sources in the past, or to migrate in the future, is by groundwater
transport .

C . Estimation of Exposure Point Concentrations

Concentrations of each of the indicator chemicals in the
appropriate media of concern will be estimated at the critical
exposure points (e .g ., in the local soils and groundwater where
human or ecological exposures could take place) . This activity may
involve estimating the quantities of the contaminants or buried
wastes that may be released to the environment over time, and
predicting the environmental transport and fate of each chemical
of concern in the identified medium . Cross-media transportation
and migration may also need to be quantitatively evaluated .
Deriving these concentrations may involve the direct evaluation of
field sampling data or the modeling of various physical and
chemical environmental processes, such as leaching, percolation
through the soil, groundwater movement, or chemical volatilization
and release, depending on the conditions encountered at the site .
Available federal guidance will be drawn upon in the performance
of these analyses, including the Sunerfund Exposure Assessment
Manual (U .S . EPA, 1987) . Evaluations of any significant air
pathways and corresponding exposures will consider the available
interim final guidance provided by the Air/Superfund National
Technical Guidance Study Series (U .S . EPA, 1989), as appropriate .
Again, the most current version of any federal guidance will be
relied on in these analyses . Additionally, the Exposure Factors
Handbook (U .S . EPA, 1989) will be used, as appropriate, to
determine modeling inputs when site-specific information cannot be
practically developed .

D. Comparison to Applicable or ;Relevant and Appropriate
Requirements (ARARs)

The projected concentrations of the indicator chemicals at the
exposure points must be compared to location- and contaminant-
specific ARARs to judge the magnitude .and extent of the risks to
the public and the environment (including plants, animals, and
ecosystems) . At the present time, the U .S . EPA considers the
Maximum Contaminant Levels (MCLs) developed under the Safe Drinking
Water Act (SDWA), the Federal Ambient Water Quality Criteria
(AWQC), the National Ambient Air Quality Standards (NAAQS), and
state (e .g ., Ohio) environmental regulations to be among the
standards or criteria that are potential ARARs for use in assessing
the risks associated with contaminated sites . As such, these
federal criteria and elements of the Ohio Administrative Code and
the Ohio Revised Code will be key ARARs to be used in this review
and assessment . NASA will coordinate the OEPA Northwest District
Office to develop a set of ARARs to be considered for the PBS site .
The set of potential risk and health-based ARARs will be reviewed
and reevaluated over the course of the RI/FS project in association
with representatives from the OEPA. The document, CERCLA
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Compliance With Other Laws Manual (U .S . EPA, 1988), will be used
as an aid in identifying other potentially pertinent ARARs .

E . Quantitative Risk Estimation

A quantitative assessment of the risks associated with the site
will be conducted according to the previously cited risk assessment
guidelines and procedures . Given the number and types of
contaminants present in the groundwater and the soil, it is clear
that promulgated regulatory criteria for comparison to measured or
predicted exposure point contaminant concentrations will not be
available for many contaminant/media combinations . Consequently,
a full quantitative assessment of the human health impacts of the
site will then be required as the framework within which all risk
analysis activities must be conducted . Published references and
guidance will be drawn upon to relate the measured or predicted
exposure point concentrations in various media to human intakes and
resulting health effects under various scenarios for both
carcinogens and non-carcinogens . The Superfund Exposure Assessment
Manual (U .S . EPA, 1987) and the Exposure Factors Handbook (U .S .
EPA, 1989) also will be drawn upon during this subtask, as needed,
to supplement the available site-specific information.

For non-carcinogens, a hazard index (i .e ., the ratio of the
calculated intake level to an established acceptable intake level)
will be calculated for all non-carcinogenic contaminants for each
exposure pathway in which they are indicated to play a role .
Hazard indices greater that 1 would reflect a possible human health
concern . Hazard indices will then be summed for multiple
contaminants across appropriate pathways, provided there is a
commonality of toxicological effect for each non-carcinogen being
summed . For the carcinogens, the calculated intake levels will be
multiplied by each carcinogenic contaminant's cancer potency factor
and summed to obtain a lifetime cancer risk . This approach
assumes, in accordance with the available guidance, that the cancer
risks for the various contaminants is additive . The overall
lifetime cancer risk estimates will then be compared to U .S . EPA's
recommended target risk range of 10-4 to 10"` (as revised in the
Final National Contingency Plan (NCP) Target Risk Levels, 1990) .
An analysis of sensitivities and uncertainties also will be
conducted .

An ecological risk assessment in some level of detail may be
required, or key environmental receptors at the PBS site may need
to be explicitly considered, in the risk analyses conducted for the
RI/FS . The RI Work Plan will include a number of soil, sediment,
and water samples which will help to define the magnitude and type
of potential ecological impact and the corresponding level of
analysis that is warranted . The new data and information collected
during the RI will be assessed relative to the available federal
guidance, which includes Risk Assessment Guidance for Superfund -
Environmental Evaluation Manual (U .S . EPA, 1989) and Ecological
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Assessment of Hazardous Waste Sites : A Field and Laboratory
Reference (U .S . EPA, 1989) . In light of this information and
guidance, an agreement will be reached with representatives of the
OEPA as to the scope and format of ecological risk assessment that

should be performed . Should a qualitative evaluation be indicated,

the follow-up activities listed below may be conducted :

o Summarize existing information on the presence of
environmental populations on or near the site (both
terrestrial and aquatic) :

o Document actual or potential threat of damage to the
environment ; and

o Address qualitatively actual or potential adverse ecological
effects of the observed contaminants .

2 .2 .3 Remedial Action Performance/Clean-UpTargets

Having completed the assessment of the contaminant sources and
probable releases from the four tank areas at the PBS site, and
potential routes for human exposures to the indicator contaminants
under the "No Action" scenario (which is the projection of the
level of risk associated with the site assuming no remediation or
further mitigative activity), remedial action performance goals and
specific media clean-up targets will be developed . The baseline
risk assessment information relating to chemical releases,
significance of particular routes of human exposure, human exposure
points, and the level and timing of risks due to the site will then
be used as inputs to identify and evaluate the proposed remedial
alternatives . Public health considerations will be used to develop
target chemical concentrations in soil, sediments, and groundwater
for each remedial alternative, as needed . Comparisons will then
be made of the residual health and ecological risks projected to
be associated with each remedial alternative .

The steps undertaken to develop the risk-based target concentration
goals, relative to remedial alternatives for managing and
controlling the migration of site contamination, will include :

o Reevaluation of Chemicals of Potential Concern Used For The
Baseline Assessment of Risks - The set of chemicals adopted
for the assessment of the baseline tank area risks will be
reexamined to determine its continued appropriateness for
subsequent analyses of remedial action scenarios . The
reevaluation will determine if the original set of
contaminants must be modified due to differences among the
chemicals relative to treatability, chemical class, or
propensity to be released from specific remedial alternatives .
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o Identification of Potential Exposure Pathways - Building on
the set of exposure pathways identified for the baseline risk
assessments, the exposure pathways applicable to the various
remedial alternatives and remedial action scenarios will be
identified . The remedial action scenario pathways may need
to be different than the corresponding "No Action" scenario
pathways to account for the net effect of the remedial
technology or option being evaluated . Certain exposure routes
may be eliminated by a particular control strategy while new,
less significant exposure routes and pathways may be created
by the remedial activity . Therefore, each remedial alternative
remaining after initial screening will be examined to
establish the sources of contaminant releases, affected
transport media, corresponding human exposure points, and
overall exposure routes associated with their implementation .

o Determination of Tarctet Concentrations at Human Exposure
Points - Each indicator chemical of relevance to the remedial
alternatives exposure pathways will be quantitatively analyzed
to develop a target concentration range for each chemical at
the identified points of human exposure . These targets are
likely to include concentrations of the pertinent contaminants
in the site soil and groundwater that will be projected to
result in acceptable health risks given the exposure routes
identified for that alternative . As not all of the likely
chemicals of potential concern for the PBS site tank areas are
expected to have established ARARs for all media of practical
concern, these target concentrations will be based on the
available toxicity and chemical intake data for each chemical
under the proposed scenario conditions . This information
will be used to establish clean-up target concentrations in
the contaminated media which will limit site carcinogenic
risks to the range of 10" to 10-6 for any individual as
mandated by agency policy . ARARs that have been established
will be drawn on to the extent possible in establishing these
target concentrations . Judgment and remedial technology
design considerations will be used to best apportion the total
desired carcinogenic risk reduction among the various
carcinogens at the site, and among the set of exposure routes
identified for each remedial alternative .

Given these target concentrations, corresponding release rates
can be back-calculated for evaluations of source control
remedial alternatives . Appropriate environmental fate and
transport models will be used in this effort, drawing on the
modeling performed for the baseline assessment of risks to the
greatest extent possible . The uncertainties associated with
the use of standard fate and transport models will be
considered in defining acceptable release rates for each
alternative .
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o Assessment of Chronic Risks Due to Non-Carcinogens - Once the

carcinogenic risk levels associated with the remedial

alternative have been considered, exposures to the non-

carcinogenic contaminants at the site will be forward-

calculated to ensure that they also will be at acceptable
levels . The target concentrations or clean-up goals in the
affected media will be adjusted downward to lead to acceptable
non-carcinogenic exposures, if necessary . The Chronic Hazard
Index will be used in this evaluation .

o Assessment of Potential Short-Term Health Effects of Remedial
Alternatives - The short-term health effects associated with
each remedial alternative will be considered to determine
which management practices may be appropriate to implement in
conjunction with each remedial alternative . Recommendations
to limit the release and migration of contamination during
remedial activities will be developed to limit and control
short-term exposures and health-risks to acceptable levels .

2 .2 .4 Treatability Investigations

Treatability studies to collect data on technologies preliminarily
identified during the RI, and to aid in the alternative development
process, may be conducted as appropriate to provide additional
information for evaluating remedial technologies . The need for
treatability testing should be identified as early in the RI/FS
process as possible . However, the decision to conduct these
activities must be made by weighing the cost and time required to
complete the investigation against the potential value of the
information in resolving uncertainties associated with seleqtion
of a remedial action .

For this reason, treatability investigations have been detailed
under Phase II of the RI/FS process . If warranted, the
treatability investigations will be initiated under Phase II in
order to prevent any delays in Phase III (Feasibility Study)
scheduling which may result from treatability investigation lead
times . Also, information collected during Phase I and the early
stages of Phase II will be needed to support the decision on
treatability testing. Treatability investigation activities should
be scheduled during a time frame which will allow the information
gathered by their performance to be available upon completion of
Work Task 7, Development of Alternatives, which is detailed in
Section 2 .3 .3 of this Work Plan .

Therefore, NASA would meet with the OEPA to discuss the need and
suggested scope of the treatability investigations to be performed
when the preliminary RI analytical results become available .
Should bench-scale or pilot-scale studies be required, they will
be considered an alternate phase investigation . For these reasons,
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no schedule provisions are included for treatability testing in
this Work Plan . The following paragraphs provide an overview of
the types of treatability studies that may be used, their specific
purposes, and important factors that will need to be considered
when contemplating their use .

2 .2 .4 .1 Objectives of Treatability Investigations

Treatability, studies are conducted primarily to achieve the
following :

o Provide sufficient data to allow treatment alternatives to be
fully developed and evaluated during the detailed analysis and
to support the remedial design of a selected alternative : and

o Reduce costs and performance uncertainties for treatment
alternatives to acceptable levels so that a remedy can be
selected .

2 .2 .4 .2 Overview of Treatability Investigations

The decision process for treatability investigations is shown
conceptually in Figure 2-1 and consists of the following steps:

o Determining data needs ;

o Reviewing existing data on the site and available literature
on technologies to determine if existing data are sufficient
to evaluate alternatives ;

o Performing treatability tests, as appropriate, to determine
performance, operating parameters, and relative costs of
potential remedial technologies under the conditions specific
to the site ; and

o Evaluating the data to ensure that data quality objectives
(DQOs) are met.

2 .2 .4 .3 Determination of Data Requirements

To the extent possible, data required to assess the feasibility of
technologies should be gathered during the implementation of the
RI Work Plan . Because data requirements will depend on the
specific treatment process and the contaminants and matrices being
considered, the results of the Phase II RI will influence the types
of alternatives developed and screened, which will in turn
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influence additional data needs. The data collected during site
characterization, however, will not always be adequate for
assessing the feasibility of remedial technologies, and, in fact,
the need for detailed data from treatability tests may not become
apparent until the initial screening of alternatives has been
completed (Work Task 8, Initial Screening of Alternatives, detailed
in Section 2 .3 .4 of this Work Plan) .

A description of data requirements for selected technologies is
presented in Table 2-2 . The "Technology Screening Guide for
Treatment of Contaminated Soils and Sludges" (USEPA guidance
document, under development) summarizes data needs for a larger
number of available and innovative technologies . The Superfund
Innovative Technolocgy Evaluation (SITE) program is another source
to assist with the identification of data needs and to obtain
performance information on innovative technologies .

Additional data needs can be identified by conducting a more
exhaustive literature survey than was originally conducted when
potential technologies were first being identified . The objectives
of a literature survey would .be to :

o Determine whether the performance of those technologies under
consideration have been sufficiently documented on similar
wastes considering the scale of the operation (e .g ., bench,
pilot, or full) and the number of times the technologies have
been used ;

o Gather information on relative costs, applicability, removal
efficiencies, O&M requirements, and implementability of the
candidate technologies ; and

o Determine testing requirements for bench or pilot studies, if
required .

2 .2 .4 .4 Treatability Testing

Certain technologies have been demonstrated sufficiently so that
site-specific information collected during site characterization
is adequate to evaluate and cost those technologies without
conducting treatability investigations . For example, a groundwater
investigation usually provides sufficient information from which
to size a packed tower air stripper and prepare a comparative cost
estimate . Other examples of when treatability testing may not be
necessary include :
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TABLE 2-2
Typical Data Requirements for Selected Remediation Technologies

TECHNOLOGY CONTAMINATED MATRIX TYPICAL DATA REQUIREMENTS

THERMAL SOILS MOISTURE CONTENT
DESTRUCTION HEAT VALUE

CHLORINE CONTENT
DESTRUCTION EFFICIENCY

LIQUIDS HEAT VALUE
CONCENTRATION OF METALS
DESTRUCTION EFFICIENCY

AIR STRIPPING GROUNDWATER CONCENTRATION OF VOLATILES
CONCENTRATION OF NON-VOLATILES
CONTAMINANT REMOVAL EFFICIENCIES

METAL HYDROXIDE GROUNDWATER METALS CONCENTRATION
PRECIPITATION CONTAMINANT REMOVAL EFFICIENCIES

SLUDGE GENERATION RATE/COMPOSITION

IN SITU VAPOR SOILS SOIL TYPE
EXTRACTION PARTICLE SIZE DISTRIBUTION

CONCENTRATION OF VOLAT I LES
PRESENCE OF NON-VOLATILES

CONTAMINANT REMOVAL EFFICIENCIES
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o A developed technology is well proven on similar applications ;

o Substantial experience exists with a technology employing
treatment of well-documented waste materials (e .g ., air
stripping or carbon adsorption of groundwater containing
organic compounds for which treatment has previously been
proven effective) ; and

o Relatively low contaminant removal efficiencies are required,
and data are already available .

Frequently, technologies have not been sufficiently demonstrated
or characterization of the waste alone is insufficient to predict
treatment performance or to estimate the size and cost of
appropriate treatment units . Furthermore, some treatment processes
are not sufficiently understood for performance to be predicted,
even with a complete characterization of the wastes . When
treatment performance is difficult to predict, an actual testing
of the process may be the only means of obtaining the necessary
data .

Treatability investigations performed during the RI/FS would be
used to adequately evaluate a specific technology, including
evaluating performance, determining process sizing, and estimating
costs, in sufficient detail to support the remedial alternative
selection process . Treatability testing in the RI/FS would not be
used solely to develop detailed design or operating parameters that
are more appropriately developed during remedial design .
Treatability testing can be performed by using bench-scale or
pilot-scale techniques . However, in general, treatability
investigations would include the following steps :

o Preparing an appropriate work plan for the bench or pilot
studies ;

o Performing the bench or pilot studies ;
o Evaluating data from these studies ; and
o Preparing a brief report documenting the results of the

testing .

2 .3 Phase III : Feasibility Study

2 .3 .1 Work Task 5 : Development of Statement of Purpose

Work Task 5 is the first task of the Corrective Actions Feasibility
Study . NASA will evaluate the current status of the overall
project with regard to the data collected in Phases I and II .
Justifications for changes to this overall Work Plan, if necessary,
will be based on the findings of the RI and baseline risk
assessment . NASA will develop a site-specific Statement of Purpose
for the remedial response . The Statement will identify the actual
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or potential exposure pathways that will be addressed by remedial
alternatives . The Statement of Purpose will be submitted, as
described in section 3 .3 .1 of this Work Plan, prior to continuing
the remaining tasks of the Feasibility Study .

2 .3 .2 Work Task 6 : Feasibility Study Work Plan Development

NASA will develop a Feasibility Study Work Plan that includes the
detailed technical approach, described in Sections 2 .3 .3 through
2 .3 .5 below, personnel requirements, and schedules which will be
submitted to OEPA for review and concurrence as described in
Section 3 .3 .2 of this Work Plan . The various Work Tasks of the
Feasibility Study will be undertaken to the extent and level of
detail necessary to answer the questions at hand and progress in
the identification of a suitable and effective remedial
alternative . The nature and purpose of these tasks are outlined
below .

2 .3 .3 Work Task 7: Development of Alternatives

The purpose of the Feasibility Study is to document the databases
and procedures used in identifying, developing, screening, and
evaluating remedial alternatives which will address the
contamination which related to the former USTs . The objective of
the Feasibility Study is to develop and evaluate a range of
remedial alternatives that will protect public health and the
environment from risks associated with this contamination .

The Feasibility Study will be performed according to the basic
methodology outlined in the National Contingency Plan (NCP), with
consideration of the new requirements outlined in Section 121 of
the Superfund Amendments and Reauthorization Act (SARA) of 1986 .
USEPA has issued interim guidance on the performance of an RI/FS
(U .S . EPA Interim Final Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA, October 1988) .
This guidance, in addition to the provisions of SARA Section 121,
will be used as the basis for the development of the Feasibility
Study .

The FS process under SARA retains the basic approach for remedial
alternative screening and evaluation outlined in the previous USEPA
Feasibility Study Guidance Document (U .S . EPA, 1988) . SARA Section
121 has modified the FS process to emphasize the development of
remedial alternatives that meet the following conditions :

o Protect human health and environment :
o Provide permanent solutions to contamination problems and

long-term effectiveness ; and
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o Meet Applicable or Relevant and Appropriate Requirements
(ARARs) on a federal level, or a state level if the state
requirements are more stringent .

The emphasis on the development of permanent solutions is directed
toward remedial actions to control the contaminant source . These
remedial actions should eliminate long-term operation and
maintenance at the PBS site by permanently reducing the mobility,
toxicity, and/or volume of any remaining hazardous substances .

2 .3 .3 .1 Development of Remedial Action Objectives

Remedial action objectives consist of medium-specific or operable
unit (tank area) -specific goals for protecting human health and the
environment . These objectives will be as specific as possible
without limiting the range of alternatives that could be developed .
The remedial action objectives will be based on :

o The description of the current
existing data ;

o Information gathered during the
o Public health and environmental

routes and receptors ;
o Identification of an acceptable

each exposure route;
o The National Oil and Hazardous

Contingency Plan (NCP) guidance
CFR 300, Section 300 .68 :

situation including review of

Remedial Investigation ;
concerns in terms of exposure

level or range of levels for

Substances Pollution
governing remedial action, 40

o Interim and draft guidance from USEPA ; and
o Any other applicable cleanup standards defined in SARA Section

121 or by the State .

The preliminary remedial action objectives, expressed in terms of
medium of interest and target clean-up levels, will be discussed
in the RI Work Plan . Preliminary clean-up objectives will be
confirmed in formal consultation with the OEPA following completion
of the baseline risk assessment .

2 .3 .3 .2 Development of General Response Actions,

Following the establishment of the remedial action objectives,
general response actions that may be taken to achieve exposure
limits specified by the. remedial action objectives will be
determined . General response actions are medium-specific and may
include treatment, containment, excavation, disposal, institutional
actions, or a combination of these. Preliminary response actions
are discussed in Section 2 .2 .2 .1 of this Work Plan, and will be
summarized in the Draft and Final RI Work Plan submittal .
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2 .3 .3 .3 Identification of Volumes or Areas of Media

During the development of alternatives, an initial determination
of the areas or volumes of contaminated soils and groundwater will
be made . The general response actions can then be applied to these
areas or volumes . The response actions or volumes may be refined
once further information from the FS becomes available . The
volumes or areas addressed by the alternatives will be reviewed
with respect to the remedial action objectives to ensure that the
alternatives can be assembled to reduce exposure to within
protective levels .

2 .3 .3 .4 Identification and Screening of Remedial Technologies and
Process Options

In this step, potential media-specific treatment and disposal
technologies and process options identified for the general
response actions will be screened solely with respect to short-
term technical implementability . During this screening step,
process options and/or entire technology types . may be eliminated
from further-consideration .

Alternatives developed from the remedial action objective may
include the following :

o Source control treatment alternatives that would eliminate the
need for long-term management (including monitoring) ;

o Treatment that reduces the toxicity, mobility, or volume of
the waste;

o Containment of waste with little or no treatment ; and
o No-action alternative .

2 .3 .3 .5 Evaluation of Process Options

The evaluation of process options will incorporate considerations
from three broad criteria : effectiveness, implementability, and
cost . The review will place greater emphasis on effectiveness with
less effort directed at implementability and cost to preserve a
range of alternatives for further analysis . Whenever appropriate,
innovative technologies will be carried through this phase of the
screening .

The considerations for the evaluation of process options are
identical to the factors identified for detailed screening which
will be performed under Work Task 10, Detailed Analysis of
Alternatives, discussed in Section 2 .3 .6 of this Work Plan . The
rationale for eliminating a process option will be documented in
the FS Report (See Section 2 .3 .6) .
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Effectiveness

This evaluation of specific technology processes will include the
following :

o Considerations of the potential effectiveness of process
options in attaining identified contaminant goals and in
handling the estimated areas or volumes ;

o Determining the effectiveness of the process options in
protecting human health and the environment ; and

o Determining the reliability of the process with respect to the
contaminants and conditions at the site .

Implementabilitv

Implementability encompasses both the technical and institutional
feasibility of implementing a technology process . This evaluation
may include the following :

o The ability to comply with approval from government agencies ;
o Compliance with location- and action-specific ARARs that have

been established ;
o The availability of treatment, storage and disposal services,

and capacity ; and
o The availability of necessary equipment and skilled workers

to implement the chosen technology .

Cost Evaluation

Cost evaluation will play a very limited role in this evaluation
process, since it is based on relative capital and operation and
maintenance (O&M) costs, not on detailed estimates . The costs of
construction and any long-term O&M costs will be based on present-
worth analysis . Financial considerations during this evaluation
will only be used to screen between process options relative to
other process options in the same technology type . Cost factors
will not be used to distinguish between treatment and non-treatment
options .

2 .3 .3 .6 Assembly of Alternatives

Following the evaluation of process options and general response
actions, the process options chosen to represent the various
technology types for each media type will be combined for the site
as a whole. Assembly of alternatives may include remediation of
different volumes and/or areas of the PBS site and one or more
general response actions for each medium . General response actions
will be combined to form a range of site-wide alternatives . A
description of each alternative will be included in the FS Report
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(See Section 2 .3 .6) . These descriptions may include, for example,
the following information:

o Location of areas to be excavated or contained ;
o Approximate volumes of soil and/or groundwater to be excavated

and collected :
o Approximate location of interceptor trenches, potential water

hook-ups, and connections to local publicly owned treatment
works (POTW) ; and

o Management options for the treatment residual contamination .

2 .3 .3 .7 Alternative Definition

Before this screening phase of the FS process is initiated,
statewide alternatives will have to be assembled based on media-
specific protectiveness and cost-effectiveness considerations .
Normally, few details of the individual process options will have
been identified and no technology system sizes or performance time
frames will have been characterized . In addition, interactions
between media, which may influence remediation activities, will
have yet to be fully addressed . At this point in the process, some
details of the alternatives will be identified to form the basis
for screening, evaluation, and comparison .

The following considerations will be defined and developed as they
apply to each alternative:

o Extent or volume of contaminated soil or groundwater ;
o Required size and configuration of on-site extraction and

treatment systems or containment structures ;
o Time frame in which treatment, containment, or removal goals

can be achieved :
o Rates or flows of treatment systems ;
o Spatial requirements for constructing treatment or containment

technologies or for staging construction materials or
excavated soil or waste;

o Distances to disposal sites ;
o Required permits for off-site

including action-, location-,

and
actions and imposed limitations
and chemical-specific ARARs .

2 .3 .4 Work Task 8 : Initial Screening of Alternatives

The purpose of the initial screening of alternatives is to reduce
the number of alternatives that will undergo a more thorough and
extensive analysis . If needed, the alternatives will be evaluated
on a general basis to determine their effectiveness,
implementability, and cost . Evaluations performed at this time
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will be sufficiently detailed to distinguish among alternatives
and build on the evaluations of process options performed earlier.

Effectiveness

The' following considerations will be evaluated for each
alternative:

o Overall protectiveness of human health and the environment ;
o Reduction in toxicity, mobility, or volume ; and
o Short-term and long-term component of protectiveness .

Implementability

The evaluation will consist of the following components :

o Technical feasibility ; and
o Administrative feasibility .

Co

The following cost estimates (+50 percent to -30 percent) will be
considered:

o Comparative cost estimates for alternatives with relative
accuracy ;

o Capital and O&M costs including costs that would be incurred
over the duration of the remedial action ; and

o Present-worth analysis .

Innovative Technologies

Technologies .are classified as innovative if they are fully
developed but lack sufficient cost or performance data for routine
use at Superfund sites . In many cases, it may not be possible to
evaluate alternatives which incorporate innovative technologies on
the same basis as available technologies, because insufficient data
exist on innovative technologies . Innovative technologies will be
carried through the screening phase if the alternative offers a
potential for :

o Better treatment performance or implementability ;
o Fewer adverse impacts than other available approaches ; and
o Lower costs .

A decision will have to be made, based on the screening evaluation,
as to which alternatives should be retained for further analysis .
Alternatives selected for further evaluation should preserve a
range of treatment and containment technologies initially
developed . The alternatives selected for further evaluation will
be agreed upon by NASA and the OEPA in a formal consultation .
Procedures for evaluating, defining, and screening alternatives
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will be documented in the FS report (See Section 2 .3 .6), showing
the rationale behind the selection process .

2 .3 .5 Work Task 9 : Post-Screening Investigative Activities

NASA will re-evaluate the data collected up to this point in the
FS process, and determine if supplemental field sampling and
investigative activities, additional testing, or other information
gathering are indicated to be necessary . Action-specific ARARs
will be identified or verified, and supplemental data needs will
be determined . If supplemental site characterization activities
are found to be necessary, an addendum to the RI Work Plan will be
developed and submitted to the OEPA for concurrence prior to
implementation, as outlined in Section 3 .3 .3 of this Work Plan .

2 .3 .6 Work Task 10 : Detailed Analysis of Alternatives

The detailed analysis of alternatives will provide a presentation
of relevant information needed to allow the selection of a site
remedy . The performance of this Task will culminate in the
submittal of the Draft and Final Feasibility Report, as described
in Section 3 .3 .4 of the Work Plan .

The OEPA will review the results of the detailed analysis of the
alternatives developed under Work Task 10, and the selection of a
preferred alternative. The lowest cost alternative that is
technologically feasible and reliable, and which effectively
mitigates and minimizes damage to and provides adequate protection
of public health, welfare, and the environment will be considered
the preferred alternative . The following considerations will be
used as a basis for selection :

o Overall protection of human health and the environment ;
o Compliance with legal requirements ;
o Long-term effectiveness and permanence ;
o Reduction of toxicity, mobility, or volume ;
o Short-term effectiveness ;
o Implementability ;
o Compliance with ARARs ;
o State acceptance ; and
o Community acceptance .
o Cost .
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2 .3 .6 .1 Refinement of Remedial Alternative Definitions

if necessary, each alternative will be defined with respect to the
volumes or areas of contaminated soil, groundwater, and sediment
to be addressed, the technologies to be used, and any performance
requirements associated with those technologies .

2 .3 .6 .2 Individual Analysis of Alternatives

The alternatives that remain after the preliminary evaluation will
be subjected to detailed analysis . The analysis will take into
account overall protection of human health and the environment,
compliance with ARARs, long-term effectiveness and permanence,
reduction of toxicity, mobility, or volume, short-term
effectiveness, implementability, cost, state acceptance, and
community acceptance . These factors are outlined in somewhat more
detail below.

Overall Protection of Human Health and the Environment

A final assessment will be made to check whether each alternative
that meets the requirements is protective of human health and the
environment. The emphasis of this analysis will be on long-term
effectiveness and permanence, short-term effectiveness, and
compliance with ARARs .

Compliance with ARARs

Federal and state responses to the alternatives array submittal
will be considered in the detailed analysis of alternatives . Each
alternative will be analyzed in view of the contaminant-specific,
action-specific, and location-specific requirements identified
during the ARAR review .

Long-term Effectiveness and Performance Evaluation

Long-term effectiveness addresses the results of the remedial
action in terms of residual risk after response objectives have
been met. The components of long-term effectiveness will be
identified for each alternative as follows :

o Magnitude of remaining risk from untreated waste or treatment
residuals ;

o The adequacy and suitability of controls that are used to
manage treatment residuals or untreated wastes ; and

o The long-term reliability of management controls for providing
continued protection from residuals .
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Reduction of Toxicity, Mobility, or Volume through Treatment

Contaminant reduction will aim to reduce the mobility, toxicity,
or volume of the contaminants . The analysis will favor treatment
technologies that produce permanent solutions, such as alternative
treatment technologies or resource recovery technologies .

Short-Term Effectiveness Evaluation

Short-term effectiveness includes the effectiveness of the
alternatives during construction and implementation phases until
remedial response objectives are met. Protective measures will be
evaluated for the following areas of concern:

o Protection of surrounding community environment and site
workers during construction of the alternative:

o Protection of community and environment from hazardous
substances remaining after implementation of the alternative ;
and

o Protection of workers during operation and maintenance of the
alternative .

ImplementAbility

Implementation analysis would review the technical and
administrative feasibility of the alternative and the availability
of the technology .

Technical Feasibility

Technical feasibility would consider :

o Constructability of the technology ;
o Relation to additional remedial action ;
o Ability to monitor the effectiveness of the remedy ; and
o Ease of maintenance of equipment .

Administrative Feasibility

Administrative feasibility will examine the likelihood of favorable
community response and the ability of related agencies to obtain
approval for site access and to coordinate activity related to the
project .

System Availability

The review of system availability will indicate whether or not the
necessary equipment and/or specialists are available . If the
solution requires long-term operation of a treatment, storage, and
disposal (TSD) service, then the review must assure that long-term
capacity will be available .
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Cost

The financial analysis will consider the cost associated with the
following aspects of the project :

o Capital costs associated with development and construction ;
o Operation and maintenance ; and
o Present-worth analysis .

State Acceptance

This section of the detailed evaluation will likely be limited to
the analysis of formal comments made by the OEPA during previous
phases of the RI/FS. Documentation in the FS report will include
such details as meetings, opportunities for agency review, and
transmittal of comments between NASA and the OEPA .

Community Acceptance

This section will address those features of the alternatives that
the community supports, has reservations about, or opposes .

2 .3 .6 .3 Comparative Evaluation of Acceptable Alternatives

The analysis performed for each alternative will be ranked to aid
in developing a recommendation . The relative performance of each
alternative will be evaluated in relation to each specific
evaluation criterion . The advantages and disadvantages of each
alternative relative to one another will be identified . The
comparative analysis of the alternatives will include a description
of the following :

o Strengths and weaknesses of the alternatives relative to one
another with respect to each of the nine principal evaluation
criterion ;

o How reasonable variations of key uncertainties could change
the expectations of their relative performance ;

o Differences between the alternatives measured either
qualitatively or quantitatively ; and

o Substantive differences among the alternatives .

Innovative technologies will include a description of their
potential advantages in cost or performance and the degree of
uncertainty in their expected performance . This ranking system
will provide each consideration a weight to allow a cost-benefit
analysis to be performed .
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2 .3 .6 .4 Cost-Effectiveness Analysis

A cost-benefit analysis may be performed on the alternatives so
that selection of an alternative can be made that provides the most
cost-effective alternative with a favorable balance between
protection of public health, welfare, and the environment .

2 .3 .6 .5 Decision Analysis (Sensitivity Analysis)

A sensitivity analysis, used in conjunction with the cost-benefit
analysis, may be used to compare the alternatives for selection as
the preferred alternative . The variables to be considered in the
analysis and the ranges of possible variability to be examined will
be established on the basis of all available system cost and
performance information .

2 .3 .7 Work Task 11 : Corrective Actions Plan Development

NASA may develop a Corrective Actions Plan, as required by the
implementing agency, which addresses the remediation of each of the
four (4) tank areas investigated under the RI/FS . The Federal
Underground Storage Tanks Regulations (40 CFR Parts 280 and 281)
indicate that the results of all site characterization, exposure
assessments, and evaluation of remedial alternatives are to be
included in a Corrective Actions Plan . However, because the
information pertaining to the required elements of the Corrective
Actions Plan will have been submitted throughout the RI/FS process
(See Section 3 .0 of this Work Plan), a Corrective Actions Plan may
not be required . Determinations relative to the performance of
Work Task 11 will be made in coordination with representatives of
NASA, the OEPA, and BUSTR upon submittal of the Final FS Report .
If required, the Corrective Actions Plan will be submitted as
described in Section 3 .3 .5 of this Work Plan .
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3 .0 PROJECT SUBMITTALS AND SCHEDULE

In accordance with OEPA guidance, NASA will submit project reports

or deliverables throughout the performance of the UST Corrective
Actions RI/FS . The following subsections outline the submittals
to be developed and submitted by NASA under Phases I, II and III .
The various elements and procedures to be followed have also been
detailed . A summary of the project submittals has been included
as Table 3-1 .

3 .1 Phase I Submittals

3 .1 .1 Preliminary Report

A Draft and Final Preliminary Report, which summarizes the findings
of the various elements of Work Task 1 (Refer to Sections 2 .1 .1 .1,
2 .1 .1 .2, and 2 .1 .1 .3), will be submitted by NASA to the OEPA
Northwest District Office . All relevant studies or investigations,
which were conducted previous to the performance of Work Task 1,
also will be summarized and referenced . The purpose of the
Preliminary Report is to provide sufficient background data to
affect a somewhat comprehensive preliminary characterization of the
four tank areas . Additionally, the Preliminary Report will detail
the baseline data framework from which NASA will build the
remainder of the RI/FS project .

3 .1 .2 RI Work Plan

Based on the review of available facility and site background data,
and the data collected through the preliminary characterization
activities of Work Task 1 (See Section 2 .1 .1), NASA will develop
an RI Work Plan which will be implemented during Phase II of the
overall UST Corrective Actions RI/FS . As part of this Task, NASA
will conduct a preliminary evaluation of exposures and draw upon
this evaluation and the data needs for the Feasibility Study to
develop the RI Sampling and Analysis Plan (SAP) . In addition, NASA
will revise and modify the Phase I Health and Safety Plan (HASP),
Phase I Program Management Plan, Phase I Data Collection Quality
Assurance Plan, and Phase I Data Management Plan accompanying this
document relative to the investigative activities to be conducted
under Phase II . These revised Plans will be submitted, along with
the RI/FS Sampling and Analysis Plan, as the Draft and Final RI
Work Plan . NASA will submit the Draft RI Work Plan at the same
time the Draft Preliminary Report (summarizing the findings of Work
Task 1) is submitted, in accordance with OEPA RI/FS guidance . Upon
receipt of all anticipated comments from the OEPA Northwest
District Office, NASA will revise the RI Work Plan and submit it
in its final format, along with the Final Preliminary Report . Upon
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TABLE 3-1
Summary of hrolect Deliverables

W

N

PHASE is PRELIMINARY CHARACTERIZATION

SUMMARIZES THE FINDINGS OF THE VARIOUS ELEMENTS OF WORK TASK I

SUMMARIZES AND REFERENCES ALL RELEVANT STUDIES OR INVESTIGATIONS WHICH WERE CONDUCTED PREVIOUS

PRELIMINARY REPORT TO THE PERFOF41ANCE OF WORK TASK I

. PROVIDES SUFFICIENT BACKGROUND DATA TO AFFECT A SOMEWHAT COMPREHENSIVE PRELIMINARY

CHARACTERIZATION OF THE FOUR TAW AREAS

. DETAILS THE BASELINE DATA FRAMEWORK FROM WHICH NASA WILL BUILD THE REMAINDER OF THE RI/FS PROJECT

INCLUDES A PRELIMINARY EVALUATION OF EXPOSURES AND DRAWS UPON THIS EVALUATION AND THE DATA NEEDS

OF THE FEASIBILITY STUDY TO DEVELOP THE RI SAMPLING AND ANALYSIS PLAN

RI WORK PLAN 0 REVISES AND MODIFIES THE PHASE 1 HEALTH AND SAFETY PLAN (HASP), PHASE 1 PROGRAM MANAGEMENT PLAN,

PHASE 1 DATA COLLECTIONDUAL ITY ASSURANCE PLAN, AND PHASE I DATA MANAGEMENT PLAN RELATIVE TO THE

INVESTIGATIVE ACTIVITIES TO BE CONDUCTED UNDER PHASE II

PHASE Ii : REMEDIAL INVESTIGATION

MONTHLY TECHNICAL PROGRESS REPORTS SUBMITTED DURING THE PERFORMANCE OF THE RI, AND INCLUDES IDENTIFICATION Of SITE AND ACTIVITY,

STATUS OF WORK AT THE SITE AND PROGRESS TO DATE ; PERCENTAGE OF COMPLETION, DATA GENERATED TO DATE,
DIFFICULTIES ENCOUNTERED DURING THE REPORTING PERIOD ; ACTIONS TAKEN TO RECTIFY PROBLEMS, ACTIVITIES
PLANNED FOR THE FOLLOWING MONTH; AND ANY CHANGES IN PERSONNEL

. REPORTS THE ANALYSES OF THE DATA COLLECTED UNDER ALL PREVIOUS SITE INVESTIGATIONS TO ADEQUATELY

DESCRIBE THE NATURE AND EXTENT OF CONTAMINATION, POTENTIAL THREAT TO HUt1AN HEALTH AND THE

RI REPORT
ENVIRONMENT, AND,PROVIDES ABASELINE FROM WHICH THE EVALUATION OF THE FEASIBILITY STUDY CANBUILD

PRESENTS THE FINDINGS OF THE RI DATA AND ANALYSIS EFFORT AND BASELINE IIISK ASSE55(ILNI

PHASE III : FEASIBILITY STUDY

STATEMENT OF PURPOSE
a IDENTIFIES THE ACTUAL OR POTENTIAL EXPOSURE PATHWAYS THAT WILL BE ADDRESSED BY REMEDIAL

ALTERNATIVES

FEASIBILITY STUDY WORK PLAN . PROVIDES THE DETAILED TECHNICAL APPROACH OF THE FEASIBILITY STUDY, AS WELL AS PERSONNEL

REQUIREMENTS AND SCHEDULES

ADDENDUM TO R I WORK PLAN . PROVIDES REVISIONS AND MODIFICATIONS TO THE RI WORK PLAN, AS NECESSARY

PRESENTS THE FINDINGS OF THE WORK TASKS ASSOCIATED WITH THE FEASIBILITY STUDY

FS REPORT
DETAILS THE DEVELOPMENT OF REMEDIAL ALTERNATIVES, DEFINITION OF REMEDIAL ACTION ODJECTIvE5,

GENERAL REMEDIAL RESPONSE ACTIONS ; IDENTIFICATION OF VOLUMES OR AREAS OF fEDIA,IDENTIFICATION AND

SCREENING OF TECHNOLOGY PROCESS OPTIONS ; EVALUATION OF PROCESS OPTIONS ; A55EIt9LY OF ALTERNATIVES
AND ALTERNATIVE DEFINITION, AND INITIAL, POST-SCREENING, AND DETAILED ANALY515 OF ALTERNATIVES

UST CORRECTIVE ACTIONS PLAN . DETAILS ' ` TECHNICAL APPROACH AND ASSOCIATED PROJECT COSTS AND SCHEDULE NECE55ARY To T REri " IF

tilt CO IATION BY EMPLOYING THE SELECTED REIIFDIAL ALTERNATIVES



concurrence with the Final RI Work Plan, NASA will be able to
initiate the elements of Phase II as described in this document .

3 .2 Phase II Submittals

3 .2 .1 Progress Reports

Monthly technical progress reports will be submitted by NASA to
the OEPA during the performance of the RI . For each completed
subtask, NASA will submit progress reports which contain the
following elements, as appropriate :

o Identification of site and activity ;
o Status of work at the site and progress to date ;
o Percentage of completion ;
o Data generated to date ;
o Difficulties encountered during the reporting period ;
o Actions taken to rectify problems ;
o Activities planned for the following month; and
o Any changes in personnel .

The monthly progress reports will list target and actual completion
dates for each activity, including project completion, and will
provide an explanation of any deviation from the milestones in the
RI Work Plan schedule .

3 .2 .2 RI Report

NASA will analyze the data collected under all previous. site
investigations to adequately describe the nature and extent of
contamination, potential threat to human health and" the
environment, and provide a baseline from which the evaluation of
the feasibility study can build. The findings of the RI Data and
Analysis effort and Baseline Risk Assessment will be summari4ed in
a Draft RI Report, submitted upon the completion of Work Tasks 3
and 4, for OEPA review . The RI Report will be submitted in its
final format, incorporating the comments received on the Draft RI
Report .

Treatability studies may be conducted as appropriate to provide
additional information for evaluating remedial technologies . If
warranted, the treatability investigations will be scheduled during
a time frame which will allow the information gathered by their
performance to be available upon completion of Work Task 7 (See
Section 2 .3 .3) . If conducted, NASA will submit a summary report
at the time the Final RI Report is submitted, under separate cover,
to describe the results of the treatability investigations .
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3 .3 Phase III Submittals

3 .3 .1 Statement of Purpose

NASA will evaluate the current status of the overall project with
regard to the data collected in Phases I and II . Justifications
for changes to the UST Corrective Actions Work Plan, if necessary,
will be based on the findings of the RI and baseline risk
assessment (Work Tasks 3 and 4) . NASA will develop a site-
specific Statement of Purpose for the remedial response . The
Statement will identify the actual or potential exposure pathways
that will be addressed by remedial alternatives . The Statement of
Purpose will be submitted by NASA to the OEPA for concurrence
before initiating the tasks of the Feasibility Study .

3 .3 .2 Feasibility Study Work Plan

NASA will develop a Feasibility Study Work Plan that includes the
detailed technical approach of the FS described in Sections 2 .3 .3
through 2 .3 .5 . Personnel requirements, as well as schedules to
perform the work, will also be detailed . The Feasibility Study
Work Plan will be submitted by NASA to the OEPA for review and
concurrence prior to implementation .

3 .3 .3 Addendum to RI Work Plan (if necessary)

NASA will submit an addendum to the RI Work Plan, as necessary,
based on the results of the project completed through Work Task 8 .
The modified RI Work Plan will reflect the comments of the OEPA
Northwest District Office prior to implementation .

3 .3 .4 FS Report

NASA will prepare a Draft and Final FS Report to present the
findings of the work tasks associated with the feasibility study .
The report will detail the FS conducted by NASA, to include :

o Development of Remedial Alternatives ;
o Definition of Remedial Action objectives ;
o General Remedial Response Actions ;
o Identification of Volumes or Areas of Media ;
o Identification and Screening of Technology Process Options ;
o Evaluation of Process Options ;
o Assembly of Alternatives and Alternative Definition ; and
o Initial, Post-Screening, and Detailed Analysis of

Alternatives .
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The FS Report will be submitted in Draft form to the OEPA Northwest
District Office for review . The FS Report will thereafter be
submitted in its final format, incorporating the comments received

on the Draft FS Report .

3 .3 .5 UST Corrective Actions Plan (if required)

NASA will submit a Draft and Final Corrective Actions Plan to
address the remediation of each of the four (4) tank areas . The
Corrective Actions Plan will incorporate the findings of the RI/FS,
and detail the technical approach, and associated project costs and
schedule, necessary to remediate the contamination by employing the
selected remedial alternatives . OEPA concurrence with the Draft
Corrective Actions Plan will be requested prior to its submittal
as a final document . As stated in Section 2 .3 .7, because the
information pertaining to the required elements of the Corrective
Actions Plan will have been submitted throughout the RI/FS process,
a Corrective Actions Plan may not be required . Determinations
relative to the development of a Corrective Actions Plan will be
made in coordination with representatives of NASA, the OEPA, and
BUSTR upon submittal of the Final FS Report .

3 .4 Submission Summary

Six (6) copies of all reports will be provided by NASA for
submittal to the OEPA . Four (4) of the six (6) copies of each
report will be provided for submittal to the OEPA Northwest
District Office, and two (2) copies will be provided for submittal
to the OEPA Central District Office (as directed by the OEPA
Northwest District Office) .

3 .5 Project Schedule

The project scheduling of the Phase I Work Tasks and submittal of
project deliverables is presented in Figure 3-1 . Scheduling of
activities under the RI/FS format is dependent upon the timely
review of project submittals by the OEPA Northwest District office
throughout the course of the project. Meetings associated with the
review of project submittals are anticipated, and have been
included in the project schedule .
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APPENDIX 1
SOIL SAMPLING ANALYTICAL RESULTS



SOIL SAMPLE CONCENTRATIONS FOR USTS
BUILDING 7121, TANK NO . 28



Soil Sample Concentrations for Sample Points at the NASA Plum Brook Station
Buildin 7121 (Tank 28 Un nd Stoma e Tank Removal

Samples SS-5 thrvu h SS-7 were taken from the it bottom SS-8 and SS-9 were taken from the excavated soils

Concentrations ofTPH are in m and volatile concenvations are in micro s/k

m 7121-SS-5 7121-SS-6 7121-SS-7 7121-SS-8 7121-SS-9

Total Petroleum 67 u u 284 192
H

micro 7121-SS-5 7121-SS-6 7121-SS-7 7121-SS-8 7121-SS-9

DichloroMou omethane u u u u
Chloromethane u u u u u
Vinyl Chloride u u u u u
Broinomedune u u u u u
Chloroethane u u u 10 u
Trichlorofluoc+omethane 7 3 13 28 13
1 1 Dichloroethene J 8 u u 19 44
Meth lens Chloride 45 231 249 141 141
trans-1 -Dichloroethene TM u u 2 J 1
1. 1 Dichloroethane 47 12 20 254 1214
cis-1 Dichlorvethene To 60 28 32 188
2 Dichloro e na u u u u
Chloroform na u u J 1 J 1
Bromochloromethane na u u u u
111-Trichloroethane 1100 496 203 6043 7770
1 , 1 Dichlo e u u u u u
Carton Tenschloride 14 93 36 431 J 1
1 Dichloroethane u 3 u 4 96
Benz= u u u J 1 J 14
Trichloroethene 1000 1605 1335 3674 21142
1 Dichlo ro e u u u u u
Bromodichloromethane u u u u J 1
Dibromomethane na u u u u
Toluene J 25 23 2 82 1101
11 Trichloroethane J 6 4 4 15 212
1 Dich e na u u u u
Teuachloxoethene 160 192 157 3048 10048
Dibromochloromethane u u u u u
1 -Dibcomomethane-EDB na u u u u
Chlorobenzene u u u u u
Eth lbenzene u 3 J 1 86 411
111 -Tetrachloroethane na u u u u
m 8c -X lenes J 3 4 u 55 395
o-X lene J 2 2 u 6 137
Styrene u u u u u

u Undetected
J Below detection limits: Estimated Value

na Not tesned
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micro sA 7121-SS-5 7121-SS-6 7121-SS-7 7121-SS-8 7121-SS-9

11 -Teuachloroetihane J 1 u u u 4
e u u 2 10

Bromofonn u u u u u
1 ,2,3- Trich e na u u u u
n- lbenyene fla u u 3 31
Bmmdjcnzene u u u u
1 Trimeth lbenzene na 5 u 22 442
4-CWorotoluene u u u u
2-Chlorotoluene na u u u u
tert-B Iberne u u 2 40
I,Z4 Trimeth lbenzene 6 u 15 479
sec- lb=me u u u 8

1SDIWM u u 22
1 Dichla~o~baiaa+e n u u u
14 Dichlo~obamene u u u J 1
n- u u u u
1 Dichlorobenxaic u u u u
1 -Dibcomo- u . u u u
1.2.4 TricNaobenune u u u 1

na u u u u
1 88 268

_

1 Trichlot+obenzene an u u 55 2
Acetone J 28 e0 na na na

lonivile u na na na
Acrolein n na na na
Carbon Disulfide u na na na
1 -Dichloroeth ne o 19 na na na na
2-Butanone a na na na
Vinyl Acetate u na nai na na
trans-1 -Dick u na na na
cis-1 Dic. .l,.., pene u na na na na
2-Chlometh lvin lether u na na na
4-Methvl-2-Pencanone u na na na na
2-Heaanone u na na na na

u
Undemed

-

J Below detection limits; Estimated Value
Not tested
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SOIL SAMPLE CONCENTRATIONS FOR USTS
BUILDING 7121, TANK NOS . 29, 30 ; 31



Soil Sample Concenaadons for Sam 1e Points at the NASA Plum Brook Station
Building 7121 (Tanks 29 30 31 U and Stora Tank Removals

Samples SS-1 and SS-2 were taken from the is bottom SS-3 and SS-4 were taken from the excavated soils

Concentrations of TPH ate in m and volatile concentrations are in micro s/k

m 7121-SS-1 7121-SS- 7121-SS-3 7121-SS-4

Total Petroleum u u No Sam 287
H

micro s/k 7121-SS-1 7121-SS- 7121-SS-3 7121-SS-4

Chiommedtane u u
Bromomedgne u u
Vinyl Chloride J u u u
Chloroethane 34 u
Meth tineChloride J 41 J 4 n J 2
Acerone u

lxiitrfe u u u u
Acrolain u
Tnichlorofluoeorte J 4 J 3 J 3
Carbon Disulfide J 1 u J 2
1 . 1 Dichloroethene J J 13
1 , 1 Dichloroethane 70 J 3 J 9
1 Dichlonoetlhmie J 3 u u
Chloroform u u u u
1 Dichloroethane J 3 u u
2-Butanone 86 u u u
11 1Trichleroetimne 12 1 4 610
Carbon Tetrachloride u 2 69 94
Vinyl Acetate u u u
Bnxnodichloaomethane u u u u
1 Dich u u u ul
cans-1 Dichl u u u u
Trichlo=thew 55 200 58 110
Dibmmochloramethana - -u
11 -Trichloroethaee u u u J 1

u u
Sis-1 Dichl u u u u
2-Chloroeth lvin letter u
Bnomofonn u u u u
4-Meth l-2-AentMnane u
2-Hexanone J 7
Teaachlmoethene J J J S 8
11 -Tea9chlotoedone u u
Toluene J J u J 1
Chlorobenzene J 1 u J 1

I
u Undaccmd
J Below detection limits Estimated Value
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microaams/k 7121-SS-1 7121-SS- 7121-SS-3 7121-SS-4

Eth (benzene J 1 u u u
S ne u u u u
m-X lene J u u u

Xvlene J 1 u u
1 Dichlocobenzene J u u u
1 Dichlorobeazene J 1 u u
14 Dichbrobenune J u u u

u Undemcoed
J Below detaodon limits; Estimated Value
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SOIL SAMPLE CONCENTRATIONS FOR USTS
BUILDING 7131, TANK NO . 32



Soil Sam 1e Concentrations for Sample Points at the NASA Plum Brook Station
Buildin 7131 (Tank 32 Und and Store e Tank Removals

Samples SS-1 SS-2 and SS-3 were taken from the it bottom SS-4 and SS-5 were taken from
the excavated soil

Concentrations ofTPHare in m and volatile concentrations are in micro s/k

m 7131-SS-1 7131-SS-2 7131-SS-3 7131-SS-4 7131-SS-5

Total Petroleum 120 244 191 u 193
H

micro 7131-SS-1 7131-SS- 7131-SS-3 7131-SS-4 7131-SS-5

Dichlatvdiflouromethme u u u
Chlorometione u u
Vin Chloride u u
Broman>ethane u u
Chloroethwe u u
Trichlorofluorotnalmne u u 17
1 . 1 Dichloroethetfe u u u u u
Methylene Chloride 7 u 7 70
trans-1 -DicMametltene u u u u u
1 . 1 Dichlocoethatk u u u u 40
cis-1 Dichloroedhene u u u u u
2 Dich1 popane u u u u u
Chloroform u u u u u
Bromochloromethaae u u u u u
111-TricRoroethane 3 3 23 10
1-1 Dich u u u u u
Carbon Teu=Woride u u u J J 1
1 .2 Dichloroethane u u u u 370
B u u u u u
Trichloroedhene 372 359 606 464 728
1 Dich u u u u u
B u u u u u
Dibromomethane u u u u
Toluene u u J 1 1 u
11 -Trichloroethane u u u
1 Dich u u u u u
Tetrachloroedwne u u u 17 u
Dibromochlaromethane u u u u u
1 -Dibromontethane-EDB u u u u u
Chlorobenztne u u u u u
Eth lbmzene u u u u 2
111 -Teaachloroethane u u u u u
m-X kne u u u u 2
odc X lene u u u u u
S ne u u u u u

u Undeaecoed
JI Below detect ion limits; Estimated Value
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micro s/k 7131-SS-1 7131-SS-2 7131-SS-3 7131-SS-4 7131-SS-5

11 -Temhloroethane u u u u u
I lbenzene u u u u u
Brcxnofotm u u u u
1 ,2,3 - Tri e u u u u u
n- Ibeaze= u u u u u
Bnxnobenaene u u u u
1 -Trimeth lbenzene u u u u 366
4-Chlorotoluene u u u u
2-Chtorotoluene u u u u u
tent-B ibeamrne u u u u u
1 4-T ' lbename n u J 1 349
sec-Bu lbamu~e u u u u u

imluene u u
1 Dichla~oba~xa~e u u u u u
1 .4 Dichlorobe e u
n-B u u u
l Dichlowobenzwe u u u u u
1 -Dibroino- u u u
1 4Trichimobeuzane u u u u u
H 14 u u u
N J 4 J 3 J 1 J 1 159
1 3-Trichlonobenune 18 u u u u

u LJndqxted
J Below de=aon limits; Fsvimated Value

Page 2



SOIL SAMPLE CONCENTRATIONS FOR USTS
BUILDING 7132, TANK NO . 33, 34, AND 35



SON Sam 1e Concentrations for Sam Points at the NASA Plum Br k Station
Buildin 7132 arks 33 34 , 15) Undo Storage Tank Removals

All soil samples were taken f the it bot om

Concentrations ofTPH are in and vol ile concentrations BTEX are in micro ram

m 7132-1 .1 7132-1-2 7132-1-3 7132-2-1 7132-2-2 7132-2-3 7132-3-1 7132-3-2 7132-3-3

Total Petrolwm 35 341.7 48.5 616. 56 . 503 29 186 258.8
H

m 7132-1-1 7132-1-2 7132-1-3 7132-2-1 7132-2-2 7132-2-3 7132-3-1 7132-3-2 7132-3-3

Banaaie 55 32 14 43 34 <22 <140 1 <4
Toluahe 18 3 87 55 11 5 <4
EIh (benzene 20 2 3 11 <42 <2 2 1 4.9
ToW X knee 79 11 1 52 7 5100 1 12

u Undetoctod
-J Below defection limits ; Estimated Value - -~
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SOIL SAMPLE CONCENTRATIONS FOR USTS
BUILDING 8133, TANK NO . 39



Soil Sample Concentrations for Sample Points at the NASA Plum Brook Station
Building 8133 (Tank 39 Un Scam e Tank Removal

Samples SS-1 and SS-2 were taken from the excavated soils sample SS-3 was taken from the it bottom

Concentrations ofTPH are in mPAR and volatile concentrations TM are in micro s/k

mg/kg 8133-SS-1 8133-SS- 8133-SS-3

Total Petroleum 655 u u
H drocarbons

micro 8133-SS-1 8133-SS- 8133-SS-3

Benzene 1400 62 J 0.19
Toluene 4400 15 u
Eth 7200 1 0.
Total X lenes 16000 65 0.94

u Undetecoed
J Below motion limits: Estimated Value
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SOIL SAMPLE CONCENTRATIONS FOR USTS
BUILDING 1411, TANK NOS . 24 AND 25



Soil Sample Conccntrations for Sample Points at the NASA Inum Brook Station
Buildin 1411 Cranks ?A and 25 Under rowel Storage Tank Removals

Samples SS-1 throw hSS-6 were taken from the it bottom SS-7 SS-8 and SS-9 were taken from the excavated soils

Concentrations of TPH are in to and vol the concentrations are in micro

m 1411-SS-1 1411-SS-2 1411-SS-3 1411-SS-4 1411-SS-5 1411-SS-6 1411-SS-7 1411-SS-8 1411-SS-9

Total Petroleum 244 411 203 686 243 317 112 93 1050
Hydrocarbons (rPM

micr ram 1411-SS-1 1411-SS-2 1411-SS-3 1411-SS-4 1411-SS-5 1411-SS-6 1411-SS-7 1411-SS-8 1411-SS-9

Dichlorodi0ouromethane u u u u u na u na
Chlonomethane u u u u u u u u u
Viny l Chloride u u u u u u u u u
Bromomethane u u u u u u u u u
Chloroethane u u u u u u u u ul
Trichiorolluoromethane 19 93 u 13 u J 3 5 u J 3
1 . 1 Dichloroedtene 22 18 u u u u u u u
Meth lone Chloride 12 4 3 113 164 1 3 8 J 4'
trans-12-Dichloroethene u 17 u III u no 11 na
1 . 1 Dichloroethane 228 68 3 2 93 2 7 3 22 21'~
cis-1 2 Dichloroethene 8 362 u u u na no 195 nab
2.2 Dichl e u u u u u na na u na
Chloroform u u u u u na na u nab
Bromochioromethane u u u u u na u na
111-Trichloroedhane 503 121 601 13 1254 15 7 27
1 . 1 DicM
Carbon Tetrachloride

u
1

u
23

u
119

u
1 1

u
213

u
u u

u
u

ui
u

12Dichloroethane u 3 u 2 u u u 5 u'
Bert7ate -2 1 1 u u u J 1 u 11 J 2
Trichloroetheate 1087 775 313 898 1432 27 40 407 72
1 .2 Dichl u u u u u u u u u
Bromodichtaromedtane u u u u u u ' u u

u Undeiected
J Below detection limits- Estimated Value

na Not tested
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micro rams 1411-SS-I 1411-SS-2 1411-SS-3 1411-SS-4 1411-SS-5 1411-SS-6 1411-SS-7 1411-SS-8 1411-SS-9

Dibromomethane u u u u u n8 na u na
Toluene 16 9 u 2 u u u J 1 8
112-Trichloroethane u u 11 u u u u u u
1 .3 Dichloro e u u u u u na na u na
Tetrachloroethene 342 16 2 7 u u u u u
Dibromochloromethane u u u u u u u u u
12-Dibromomethane-EDB u u u u u na rya u na
Chlorobenzene u u u u u u u u u
Eth Ibenzene 45 25 u 1 u u u 16 23
1112-Tetrachloroethane u u u u u na u na
m 8c -X lenes 43 25 u 1 1 u u J 1 u 16
o-X ene 23 33 u u u u J 1 l 2 26
St u u u u u u u u u'
1 1 2 2-Tetrachloroethane u u u u u u u u ui
I (benzene 31 8 u u u na na 11 nai
Bromoform u u u u u u u u u
1 .2 .3- Trichl u u u u u na na u na
n-Pr (benzene 76 23 u u u na na 21 na
Bromobenzene u u u u u na no u na
1 . 3 .5 Trimeth (benzene 496 328 2 8 u na na 43 na
4-CWorotoluene u u u u u na na 3 na
2-Chlorotoluene u u u u u na na 3 ER
tert-But (benzene 70 29 u u u no na 7 na
1 ,2A Trimeth ibenzene 541 225 2 11 u na na 48 no
sec-But Ibuvene 37 17 u u u na na 17 na
-I (toluene 74 SS u u u na na 34 na

1 Diehlorobenzene u u u u u u u u u
14 Dichlorobenzene u u u u u u u u u
n-But (benzene u u u u u na Dal u na
12 Dichlorobenzena u 8 u u u u u u u
12-Dibromo-3-Chloro u u u u u ma u na
1 .2.4 Trichlorobenzene u 1 1 u 1 u na no u na
HexwWorobutadlene u u u u u na m u na
N thalene 1094 992 1 26 22 na na 11 na'

u Undeiccted
1 Below detection limits; Estimated Valu

-na Not tested I 1I T I I
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micro ram 1411-SS-1 1411-SS-2 1411-SS-3 1411-SS-4 1411-SS-5 1411-SS-6 1411-SS-7 1411-SS-8 1411-SS-9

1 3 Trichlorobenzene u 3 u u u rra na 40 na
Acetone na na na na na 22 35 tra 54
A lonitrile na na na na na u u na u
Acrolein na na na na na u u ml u
Carbon Disulfide na na na na na u u na J I
12-Dichloroethene otal na na na na na J 3 u na 1 3
2-Butanone na na fm na Ma u u na u
Vinyl Acetate na na ne na na u u na u
traps-1 3-Dichlor ne na na na na na u u na u

cis-13-Dichlor ne na na na i na nu u u pa u

2-Chloroeth Ivin lether no na na no na u u m u
4-Meth 1-2-Pentanone na rya na na na u 4 na 1 10
2-Hle na na n0 n8 rra 1 9 19 na 39

u Undetected
1 Below detection limitse Estimated Valu

pal Not tested r I I I I
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SOIL SAMPLE CONCENTRATIONS FOR USTS
BUILDING 1131, TANK NOS . 21, 22, AND 23



TABLE 3 Soil Sample Conccntrations for Samples Taken at the NASA Plum Brook Station
Pa e 1 of 2 Buildin 1131 Reactor Facility) Under round Storage Tank Remov Is

Samples SS-1 throw h SS-6 were taken from the it bottom SS-7 SS-8 and SS-9 were taken from the excavated soils and sam les SS-10 and
SS-11 were taken from the it bottom after approximately 4 feet of additional soil was removed

Concentrations of TPH are in m and volatile concentrations are in micro

1131-SS-1 1131-SS-2 1131-SS-3 1131-SS-4 1131-SS-5 1131-SS-6 1131-SS-7 1131-SS-8 1131-SS-9 1131-SS-10 1131-SS-11

Total Petroleum 1980 293 190 u 305 762 801 3570 1590 114 u
H drocarbons m

Volatile Or anics u 1131-SS-1 1131-SS-2 1131-SS-3 1131-SS4 1131-SS-5 1131-SS-6 1131-SS-7 1131-SS-8 1131-SS-9 1131-SS-10 1131-SS-11

Dichiorodiflouromethane u J 36 u u u u J 24 . J 36 u u 61
Chloromethane u u u u u u u u u u u
Vinyl Chloride u u u u u u u u u u u
Bromomethane u u u u u u u u u u u
Chloroethane u u u u u u u u u 990 105
Trichlorofluoromethane u J 120 u u u u J 112 u u u 20
1 .1 Dichloroethene u u u u u u u u u u u
Meth lone Chloride u 446 u u 503 u 426 20 u 25 109
trans- 12-Dichloroethene u u u u u u u u u u 17
1.1 Dichloroedme 4824121 4483 u u u u 0 6120 673
cis-1.2 Dichloroetheneenei

u
u u u u u u u u u u 165le

2,2 Dichloropropane

uu u u u ul u u u ul u u
j

Chlorofonn

g

u u u u u u u u u
Bromochlorornedam u u u u u u u u u u u
1 . 1 . 197 423 891 u u u u u J 123 u u
1 . 1 Dichloro o e u u u u u u u u u u u
Carbon Tetrachloride u u 1 91 u u u u u u u u
1 .2 Dichloroethane u u u u u u u u u 178 u
Benzene u J 28 u 1 32 J 16 u J 25 1 25 u J 2 u
Trichloroethene 589 577 u u 836 u 846 u 1019 u 997
1.2 Dichloro ro ane u u u u u u u u u u u
Brornodichloromedune u u u J 23 u u u u u u u

u Undetected
J Below uantitation limits- Estimated Value



N

TABLE 3 Continued Soil Sample Concentrations for Samples Taken at the NASA Plum Brook Station
Page 2 of 2 Building 1131 Reactor Facilit Under round Stora e Tank Removals

Volatile Or anics u 1131-SS-1 1131-SS-2 1131-SS-3 1131-SS-4 1131-SS-5 1131-SS-6 1131-SS-7 1131-SS-8 1131-SS-9 1131-SS-10 1131-SS-11

Dibromomethane u u u u u u u u u u u

Toluene u 1 26 u 1 17 1 23 u J 27 J 41 u 1 2 6
112-Trichloroethane u u u 143 u u u u u u u

1 .3 Dichloro ro ane u u u u u u u u u u u

Tctrachloroethene u 677 1043 u u u u u u u u
Dibromochloromethane u u u u u u u u u u u

12-Dibromomethane-EDB u u u u u u u u u u u
Chlorobenzene u u u u u u u u u u u

Eth (benzene 311 431 u 1093 329 u 548 543 140 11 11

1112-Tetrachloroethane u u u u u u J 41 375 u 1 2 u
m & -X tents 430 240 u 739 566 u 647 1115 J 38 19 4

o-X lent 204 1 80 u 413 170 u 424 703 u 14 1 1
St ene u u u u u u u u u u u
1 1 2 2-Tetrachloroethane u u u 194 u 463 231 283 u 5 12
is ro Ibcnzene l 84 u u u 128 u 176 380 u 10 u
Bromoform u u u u u u u u u u u

1 ,2,3- Trichloro ro ant u u u u u u u u u 9 u

n-Pro (benzene 235 J 71 u u 289 u 369 612 u 12 u
Bromobenzene u u u u u u u u u u u
1 .3 . 5 Trimeth (benzene 1775 692 269 528 1685 166 2953 4365 178 106 u
4-Chlorotoluene u u u u u u u u u u u

2-Chlorotoluene u u u u u u u u u u u

ten-Bu (benzene 288 183 240 129 422 u 645 618 u 23 15

1 .2.4 Trimeth (benzene 2470 1000 598 1122 2348 270 3909 4413 204 115 u
sec-But (benzene 290 125 1 67 u 430 u 682 858 u 11 u
-lso ro ltoluene 639 337 u u 806 u 1503 1854 u 27 u

1 . 3 Dichlorobenzene u u u u u u u u u J 2 u
14 Dichlorobenzene u u u u u u u u u J 2 u

n-But (benzene u u u u u u u u u u u
1 .2 Dichlorobenzene u u u u u u u J 31 u u u

Dibromo-3-Chloro ro u u u u u u u u u u u

1.2.4 Trichlorobenzene 575 185 218 u u u u u 193 3 u
HexacWorobutadiene 404 J 82 u u u u u u u u u

Naphthalene 4550 3070 3523 4935 6332 1743 7801 13388 1255 548 223
1,23 Trichlorobenzene 1025 143 490 385 J 45 178 1 115 198 u 5 6

u Undetected
J Below quantitation limits ; Estimated Value



~~03 - 34

Sverdrup I Sverdrup Technology, Inc.

File : Removal

Date : March 1, 1990

To : Plum Brook Environmental Program Committee

From : Jack Ross

Subject : Radiological Analysis of Soil Removed During the
Building 1131 UST Removal Project at PBRF

Hydrocarbon Contaminated Soil from the above referenced UST
Project was submitted for radiological analysis on 1/12/90 to
Teledyne Isotopes Laboratories in Westwood, New Jersey . Five
soil samples each were collected at four elevations . . . near
surface, -4', -8', and -12' . These 20 samples were compared to
five background soil samples taken approximately 1 mile away
adjacent to the east parking lot of the Engineering Building
(7141) .

The results of these analyses indicate that only natural
background radioactivity is present in the soil removed from this
project. No radiological contamination from PBRF operations was
observed . A copy of this report is attached for information. To
facilitate interpretation of data I have presented this
information in the following dada groupings .

picacuries/gram (dry weight)
Background Samples q Gross Aloha Gross Beta

minimum 10 33
' Maximum 18 36

Average 12 35
No . Samples (5) (5)

Surface Soil

Minimum L.T . 4 30
Maximum 14 36
Average 11 34

No . Samples (5) (5)

41 Depth

minimum 8 .4 32
Maximum 14 35
Average 11 34

No . Samples (5) (5)



8' Depth

picacuries/gram (dry weight)
Gross Alpha Gross Beta

Minimum 12 32

Maximum 20 39

Average 15
(5)

34
(5)

No . Samples

12' Depth

Minimum 9 .9 33

Maximum 14 35
Average 12

(5)
34
(5)

No . Samples

cc : NASA/A.
NASA/H.
NASA/R .
NASA/W .
NASA/H .
NASA/R .

Bower
Pfanner
Kozar
Brown
McCune
Kanney

SVER/D . Morrison
SVER/M . Smith
SVER/D . Young



TELEDYNE ISL i

REPORT Of ANALYSIS RU4 DATE 02/)7/90

WORK OROEP "WISER CUSTOMER ".O. NUMBER DATE RECfIYEP DELIVERY DATE PAGE 1

Dan YOUNG 4-0146 OAS3-21517 01/12/90 02/14/90
SYESORIIP TECHNOLOGY INC
FLUNNOOR Division
4100 COLUMBUS AYE
SANDUSKY 01110 44870

S O 9 L

TELEOTIIE COLLECTIOPI-DATE KID-COUNT
SAMPLE CUSTOMEReS STA START STOP ACTIVITY NUCL-d11IT-% TIME VOLUME - UNITS
NUMBER IDENTIFICATION NUM DATE 7111E OATS TIRE MUCLIOE I CI/CHI ORTI U/11 DATE TIKE ASH-YGHT-% Loa.

90101 LUST A 01/OR an-A 9.3 +-4 .0 E 00 01/25 3
610-0 3.S +-0.3 E 01 01/25 3

90102 LIST 0 01/44 60-A 1 .4 +-0.6 E 01 01/2S 3
601-0 3.3 +-8.3 E 01 Gifts 3

90103 LUST C 01/06 GR-A 1 .4 +-O.O E 01 01/25 3
GR-5 3.4 +-0.3 E 01 93/2S 3

90104 LUST 0 01/OR CR-A LOT* O. E 00 Was
GO-* 3.6 +-0.3 E O1 01/2'f 1

90105 LUST E O3/OR CR-A 1 .t *-Gas E OR 01/2s 1
60-0 +1.0 *-0.3 E at O1/25 3

9010 LUST 4A 01/OR GR-A f .2 +-O.S E OI O1/2S j
SK-11 3.2 #-0.3 E 01 Dl/2'! 3

90101 LUST 49 01/OR 611-A 1.3 *-ass E 01 01/2S 3
68-9 3.4 0-0.3 E 01 01/25 3

90100 LUST 4C WON 69-4 t .4 +-*.6 E 01 01/2S 3
60-0 3.9 +-0.3 f 01 91/29 3

90101 LUST 40 O1/OR 66-A 0.6 +-4.6 E 00 01/25 3
62-0 3.4 +-0.3 E 91 01/2S 3

90110 LOST 4E WOR iR-A 0.9 +-4.T E 00 01/25 3
GR-0 3.3 +-0.3 E O1 01125 3
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1 .0 Introduction

On July 5, 1989, the permanent closure-by-removal of three 9,000 gallon steel

underground storage tanks was performed at the NASA Plum Brook Station Garage and

Maintenance Area (Building No. 7132) . These three tanks (#7132-1, #7132-2 and #7132-

3) contained petroleum fuels . Gasoline was stored in Tanks #7132-1 and #7132-2 and

diesel fuel was stored in Tank #7132-3. All three tanks were installed in 1942. Tank
#7132-2 was in service until the week prior to removal . Tanks #7132-1 and #7132-3

had been taken out of service earlier due to suspected leakage . The tanks were removed

in order to comply with a notice from the State Fire Marshal's Office .
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2.0 Site Assessment

During tank removal, a site assessment of the area was performed . This assessment

included a visual site inspection, soil and water sampling, and inspection of the tanks

after removal . The contents of this site assessment are based on guidelines obtained

from the Office of the State Fire Marshall, Bureau of Underground Storage Tank

Regulation (BUSTR) .

After obtaining the results from the first sampling event, it was decided that further

investigation was necessary. In order to more fully assess the extent of contamination

of the groundwater and soils at the site, four groundwater monitoring wells were installed .

Undisturbed soil samples were collected during borehole construction .

2.1 Visual Inspection

The three tanks were located in a grassy area near Building No. 7132, which is off

Maintenance Road at the NASA Plum Brook Station . The tanks were located in a

common pit just west of a large paved area . There was no evidence of spillage in the

grass, and evidence of only minor spillage at the Pump Island and on the surrounding

asphalt .

After the tanks were removed, they were inspected by John Graves, of the Inspection

Division of the State Fire Marshal's Office . Several pits from tank corrosion were noted

on each tank . Tank #7132-3 had a hole in it at the seam at the top of the vent end of the

tank . A dark area with a sheen was noted in the soil about five feet west of the fill end of

Tank #7132-1 . A sample was taken in this area and sent to the laboratory for analysis .

A large portion of the asphalt coating of Tank #7132-3 separated from the tank and

remained in the pit when the tank was removed. It was speculated that spillage from the

top of the tank had seeped between the steel and the asphalt coating, causing them to

separate . Several corrosion pits were noted on this tank . Mr. Graves noted that the pits

found on the tank were probably caused by the tank being placed on rocks instead of
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sand.

2.2 Sampling and Analysis of Tank Pit Soils

The purpose of collecting and analyzing these soils was twofold. First, representative
samples were collected from the Tank Pit bottom to determine whether the soils were
contaminated or clean. These samples would be used to decide if more soils must be
removed from the pit. Secondly, samples were taken from the soil removed from the pit
and piled nearby in order to determine the levels of contamination present. The results
of these analyses would be used to determine if these soils would have to be considered
a solid or hazardous waste, and how much soil would be classified as each type.
According to Greg White of the State Fire Marshal's Office, the clean-up goals that would
apply were "non-detectable" levels or local background concentrations for total petroleum
hydrocarbons (TPH) and benzene, toluene, ethylbenzene, and xyiene (BTEX) .

After tank removal, nine soil samples were collected from the Tank Pit bottom for

laboratory analysis . These samples were analyzed for BTEX and TPH. These samples
were collected with a stainless steel soil coring device, manufactured by Art's

Manufacturing and Supply . The soil samples were placed in clean glass sample jars,

labeled, and placed in a cooler on ice (at approximately 4° C) for storage and shipment

to the laboratory . The soil corer was washed in a mild solution of laboratory grade

detergent and distilled water, then rinsed with distilled water, between each sample.

Samples were taken on July 5, 1989 from the bottom of the Tank Pit near the ends of

each tank and in areas where apparent leakage or contamination occurred (See Figure
1). A sample was not collected at the vent end of Tank #7132-1, because the wall of the
excavation collapsed before a sample could be collected. The initial nine samples were
delivered to the Burgess and Niple Laboratory in Columbus, Ohio, on the morning of July
6, 1989.

A week later, a small sample of soil and water was collected from the east end of the pit
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where a rust colored seep was observed. A sample of the soils under the Pump Island

also was collected . These samples were packed and stored, as stated above, and

transported to the Burgess and Niple Laboratory.

Samples taken from the excavated soil piled around the Tank Pit were analyzed for BTEX,
TPH, EP Toxicity for Lead, and Flash Point. These samples were collected with a
stainless steel spoon, and placed in clean glass sample jars . The jars were labeled and

placed in coolers, as stated above. These samples were shipped overnight to the Hittman

Ebasco Laboratory in Columbia, Maryland.

Additional soil samples were taken during borehole installation . Lake Drilling Company

of Cleveland, Ohio, drilled the boreholes, collected the soil samples, and installed the

groundwater monitoring wells . All drilling, sampling and well installation activities were

supervised by an Ebasco hydrogeologist. All wells were installed to Ebasco specifications

and were approved by NASA prior to installation.

Borehole installation was accomplished using a CME 75 drill rig, with 4.25 inch I.D . hollow

stem augers. Formation samples were taken by a 2.0 foot x 1 .5 inch O. D. split spoon

which was driven ahead of the lead auger flight by a 140 lb. hammer. A record of
hammer blows per six inch interval was kept each time the split spoon was used.

Continuous samples were taken at each borehole, so that the soils making up the
capillary fringe and the top of the aquifer were screened and sampled. All formation
samples were screened for the presence of total VOCs using an HNu photo-ionization
detector (PID) with an 11 .7 eV lamp. The HNu readings were recorded in the field log .

Formation samples were described in the field by an Ebasco hydrogeologist. The
Burmister (1951) system of soil classification was used to describe sample texture and
grain size . The samples were placed in clean, labeled jars and will be retained by Ebasco
for 60 days. The following notations were made in the field book for each sample:

1) Sample location/number ;
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2) Sample depth;

3) Soil recovery ;

4) Soil type ;

5) Color;
6) Gross petrology ;
7) Moisture content;

8) Bedding or structure (if present) ;
9) Odor (if any) ;
10) Organic content/contamination ; and
11) Advance rate/blow count.

The drill rig and all drilling and sampling equipment were decontaminated by a high

pressure, high temperature power washer prior to commencement of work at the first

borehole, and between successive boreholes. The split spoons were decontaminated

between samples to prevent cross contamination by washing with a mild solution of

laboratory grade detergent and distilled water . After washing, the split spoons were rinsed

with distilled water.

2.3 Surface Water Sampling

One water sample was collected during the initial site assessment. Excavation of Tank

#7132-1 began on June 28th (according to the original schedule), and stopped shortly

thereafter. The small excavation was left open until JL1fy 5, and it collected rain water over

the weekend (July 1 to July 4). When the tank was further excavated and removed on

July 5, this water flowed into the pit bottom . There was no hydrocarbon sheen evident

on the surface of the water at the time of tank removal. However, some groundwater

seepage into the pit was observed near Tank #7132-1 . This seepage zone was located
near the northeast corner of the excavation, about eight and a half feet below land surface
(8.5' bls) . Because groundwater was evident near the bottom of the excavation, a sample
was collected for analysis . The water was collected directly into the sample jar, and
placed on ice in the cooler . This sample was analyzed for TPH and BTEX.
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On July 12, two additional water samples were taken from the Tank Pit. There was a

hydrocarbon sheen on the water surface at the time of sample collection . These water

samples were stored, as noted above, and then transported to the Burgess and Niple

Laboratory .

2.4 Monitoring Well Construction

The monitoring wells were constructed using two inch I.D . seamless, threaded, flush-

joint Type-1 polyvinyl chloride (PVC) screen and riser . The screen in each well consists

of a single ten foot length of PVC with 0.01 inch slots. The screens and riser were

decontaminated prior to installation using a high pressure hot water power washer.

The annulus around the screened intervals was packed with Ohio No. 4 washed quartz
sand (0.04-0.08 inch diameter) to a minimum distance of one foot above the top of the

screen. A one and a half foot thick bentonite seal, consisting of 3/8" bentonite pellets,

was placed above the sand pack. The pellets were allowed to hydrate prior to grouting
the annular space, in order to minimize the possibility of grout contamination occurring

within the well .

A neat cement grout was placed into the annular space above the bentonite seal up to
the surface of the ground. A flush mount road box with a lockable lid was installed within
the cement.

2.5 Groundwater Sampling

The primary objective of this sampling program was to obtain samples that were
representative of existing environmental conditions at the site . Prior to the sampling
event, Ebasco personnel ensured that all proper field procedures were followed, all
available site information was reviewed, and all arrangements with the analytical lab had

been made. In addition, each piece of field equipment was inspected to ensure that it was
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in proper working order.

The groundwater samples were analyzed for BTEX and TPH . The clean-up standards
given by the State Fire Marshal's Office were the same as those for soils: "non-
detectable" levels or local background concentrations . Field bianks also were analyzed
for the same parameters as part of the Ebasco QA/QC procedures .

The static water level and depth of each well were determined using an electronic water

level gauge. Well volumes were calculated, and the wells were prepared for purging and

sampling. All measurements were taken to an established measuring point that has been

surveyed and marked on the well casing . All measurements were recorded to plus or

minus 0.01 foot .

Decontamination of the water level measurement equipment included :

1) Removal of all sediment, etc., from the entire length of cable required to

determine depth of well with a lint-free paper towel while the cable was

rewound; and

2) Thorough rinsing of all exposed cable and the probe with generous amounts
of distilled water.

At least three well volumes were evacuated from each of these wells before sample
collection . After purging each well, a groundwater sample was collected . General
handling procedures for sampling included the following:

o Bail ropes were placed into plastic buckets lined with new garbage bags while the
wells were purged and sampled. The bails were thoroughly cleaned and
decontaminated prior to purging and sampling the first well, and between the
purging and sampling of subsequent wells;

o Sample bottles were filled directly from the sampling device with a minimal amount
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of air contact and without allowing the sampling equipment or personnel to contact
the inside of the bottles;

o Bottle caps were carefully removed so that the inside of the cap was not touched.

Caps were not placed on the ground;

o All sample bottles were placed into a cooler with ice until shipment. Samples were

shipped to the analytical laboratory on the following day. Sample temperature was

maintained as close to 4° C as possible during all phases of sample handling and

shipment; and

o Descriptions of sample appearance were recorded in the field book .
Characteristics such as color, odor, clarity, incomplete sampling, etc., were
documented.

After collection of the sample, the bottles were capped and wiped clean before being
placed into the shuttle. Full chain-of-custody documentation was utilized during all phases
of sample collection, handling and shipment.

i

2.6 Air Monitoring

An HNu photo-ionization detector was used on-site to monitor both ambient conditions
and the soil removed from the Tank Pit . Ambient air concentrations ranged from 0.0 ppm

(upwind) to -15 ppm (downwind) . The volatile concentrations encountered in the air

were higher during ventilation of the two gasoline tanks (#7132-1 and #7132-2) .

Concentrations of volatile organics given off by the excavated soils ranged from 0.0 ppm
to 10.0 ppm. Most soils did not show any volatile organic concentrations based on the
HNu readings . The HNu was not used to screen the samples that were sent to the
laboratory .
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3.0 Data Analysis

Results of the laboratory analyses are presented in the three following sections . Each
section represents a different portion of the investigation . The first section addresses the

soil and water samples from the Tank Pit and Pump Island . The second section deals

with soil samples collected from borehole installation and water samples collected from
the wells completed in those boreholes. The third section contains results of soils
analyses of the soils excavated from the Tank Pit and stored adjacent to the pit.

Laboratory reporting sheets are contained in Appendices A, B and C. In Appendices B
and C, the sample ID numbers consist of a ten digit alpha-numeric string (e.g ., PBS-SS-
P3-016) . The first three letters of each sample ID number are "PBS" for Plum Brook

Station . The second grouping of letters defines type of sample: SS = soil sample, GW

= groundwater. The third grouping indicates that the sample is from a numbered well (01

= Well #1 ; 02 = Well #2, etc.) or from a pile of excavated soil (P1, P2, P3 or P4). The

last grouping is the sequential number of the sample.

3.1 Results from the Initial Sampling of the Tank Pit and Pump Island

The laboratory results of the initial sampling event (Refer to Appendix A) show that

petroleum contamination existed in the soil surrounding the tanks and in the water in the
pit. The levels of total petroleum hydrocarbons varied from 29 mg/kg at the vent end of
the diesel tank (#7132-3) to 616.5 mg/kg at the vent end of the middle tank (#7132-2) .
Benzene concentrations ranged from < 4 ug/kg at Tank #7132-3 to 43,000 ug/kg at the
vent end of Tank #7132-2. Toluene ranged from < 4 ug/kg (Tank #7132-3) to 30,000

ug/kg (Tank #7132-2). Ethylbenzene concentrations ranged in value from 4.9 ug/kg
(Tank #7132-3) to 11,000 ug/kg (Tank #7132-2) . Xylene values ranged from 12 ug/kg
(also Tank #7132-3) to 96,000 ug/kg (also at Tank #7132-2).

The analyses of the water that had collected in the Tank Pit (taken 7/12/89) showed that
the BTEX constituents in the water were not detected : < 2 ug/I for each constituent . The
results of the total petroleum hydrocarbon analyses showed some contamination, with a
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TPH concentration of 56.2 mg/I .

The results of the analyses of the soil taken from beneath the Pump Island show very

high concentrations of petroleum products, with 2,800 ug/kg, 54,000 ug/kg, 47,000

ug/kg, and 400,000 ug/kg of the BTEX compounds, respectively, and a value of 2,817

mg/kg for TPH. These values are not surprising, considering the pump was found to be

leaking, and that the soils were capped with asphalt, which would not allow out-gassing

of the lighter petroleum hydrocarbons from the soils .

3.2 Soil and Groundwater Results From Well and Groundwater Sampling

Results of the analyses of the soils collected during borehole construction (Refer to

Appendix B) indicated elevated levels of BTDC in soils from Boreholes 1 and 3. The other

sample results showed only slight elevations or not-detected (detection limits indicated

with a "U" next to the number).

The laboratory analyses showed only very slightly elevated levels of total petroleum

hydrocarbons . The range for TPH was <38 mg/I to 51 mg/I . A value of 38 mg/I at

Borehole 4 and a value of 51 mg/I at Borehole 2 were the "only values above detection

limit among the eight samples analyzed .

Analyses of the groundwater from the four wells installed around the Tank Pit (Refer to

Appendix B) showed elevated levels of BTEX in Well #1 :

Benzene 58. ug/I

Ethylbenzene 0.4 ug/I

Toluene 1 .6 ug/I

Xylene 6.1 ug/I
All other groundwater showed no elevated levels of the BTEX constituents, with all

concentrations being below the detection limits . The results for TPH in groundwater

showed < 1 .0 mg/I for all samples.
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3.2.1 Groundwater Flow Direction

After obtaining surveyed locations and elevations of the four wells, a water table contour

map with groundwater flow direction was made, based on water level data taken on

August 15, 1989.

The resultant map (See Figure 2) shows that Well #2 is the most up-gradient well, and

that Well #4 is the most down-gradient well . Local groundwater flow in the area of the

Tank Pit is to the WNW. Thus, one would expect Well #4 to be the most impacted well

if gross contamination at the site had occurred .

3.3 Excavated Soil

The soils sampled in this portion of the assessment were analyzed for BTEX, TPH, EP
Toxicity for Lead, and Flash Point. Appendix C contains the results of these analyses .

BTEX analyses from P1, P2, P3 and P4 showed only slightly elevated levels of these
constituents. The values for benzene ranged from 0.22 ug/kg to 1 .3 ug/kg . Values for
ethylbenzene ranged from 0.22 ug/kg to 10 ug/kg. Values for toluene ranged from 0.22
ug/kg to 0.47 ug/kg . Total xylene concentrations ranged from 0.22 ug/kg to 5 .1 ug/kg.
None of these values indicated gross contamination by petroleum products .

Total petroleum hydrocarbon analyses results showed elevated levels of TPH at P1, P2
and P3. These values ranged from 76 ug/kg to 83 ug/kg, and were slightly higher than
the TPH values found in the undisturbed soils collected from the four boreholes. Results
at P4 showed unusually high concentrations of TPH at 621 mg/kg.

Acceptable levels of both flash point (ignitability) and lead content were measured : no
flash <2000 F and lead concentration <500 ug/I in the leachate for each of the four
samples .
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4.0 Discussion and Recommendations

The visual observation during the assessment, combined with the results of the field
screening with the HNu and the laboratory analyses, showed that some leakage of

petroleum products has occurred at this site . The petroleum products were more evident
in the Tank Pit soils and in the soils from the borehole installation than they were in
groundwater. In fact, only Well #1 showed elevated concentrations of petroleum products

in the groundwater, with elevated BTEX concentrations . Of these constituents, only

benzene exceeded the maximum contaminant level (MCL) set forth as a part of the Safe

Drinking Water Act (SDWA). All other constituents were well below the MCLs in Well #1
and in the other wells.

The soils analyses from the boreholes showed that some total petroleum hydrocarbons

are present in the soils. Because of the geology of the site, which includes petroliferous

shales and limestones of the Silurian and Devonian periods, there may be measurable

background concentrations of petroleum hydrocarbons in this area. The depositional

environment of the underlying bedrock allowed for the formation and "storage" of crude

petroleum in the rock formations . These naturally occurring petroleum hydrocarbons may

explain why there are TPH levels of 38 to 51 mg/kg in Boreholes 1, 2, and 3, while
showing no trace or low levels of fuel additives (BTEX) .

Because some soil contamination in the pit is evident, and because the water which has

collected in the pit is somewhat contaminated, it is recommended that the water in the pit
be pumped out, treated and discharged into the sanitary sewer at the site, or pumped out
and transported to a treatment/disposal facility . Once the water has been removed, the
remaining contaminated soils in the pit should be removed and, with the soil previously
excavated, be transported for disposal at a licensed sanitary landfill .

Once the contaminated soils in the pit have been removed, another set of soil samples
must be collected and analyzed to confirm clean closure . Once the remaining soils are
shown to be clean, the pit should be backfilled with clean soil .
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Also, soils from the area beneath and around the Pump Island must be excavated and

disposed. These soils may require treatment, due to the high concentrations of petroleum

products found. As in the case of the Tank Pit, re-sampling the soils beneath the Pump

Island will be required to confirm clean closure . The removal/sampling procedure will

have to be repeated until acceptable levels of BTEX and TPH are obtained .

It is apparent from groundwater sampling that there has been very localized impact on

groundwater. Only groundwater from Well #1 showed any constituent above the

minimum contaminant levels (MCLs) established by the Safe Drinking Water Act. Benzene

was measured at 58 ug/l, while the MCL for benzene is 5 ug/I .

After determining groundwater flow directions, it is clear that Well #1 was most likely
contaminated by leakage and spillage from the Pump Island . Well #1 is located directly
down-gradient from the Pump Island

Because there is some indication of groundwater impact, and because a single grab
sample does not adequately define groundwater quality, it is strongly recommended that

monthly groundwater sampling be conducted over a 4 month period, and that quarterly

sampling be conducted for one year thereafter. This sampling program will provide the

necessary data to determine whether the local groundwater quality improves over time .

In summary, the following actions are recommended:
1) Remove, treat and dispose of the water in the Tank Pit;
2) Remove remaining contaminated soils from the pit and from the Pump

Island;

3) Dispose of all contaminated soils ;
4) Re-sample the soils in the bottom of the Tank Pit and below the Pump

Island;
5) When clean closure is confirmed, fill the Tank Pit and Pump Island pit with

clean material ; and
6) Monitor groundwater monthly for 4 months, then quarterly for a year .

15



APPENDIX A

LABORATORY RESULTS OF THE INITIAL SITE INVESTIGATION
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MG/KG .-^ESULTS ARE REPORTED ON A WET WE I GHT EAS I S
RESULTS WERE CALLED T+C 57EVE W (LL i AIDS 7-13-E~; A- 2 :0-') PM.

PLEASE NOTE :
We provide many analyses otner than t7ose nosed on to i 5 r e=or c .
W? Woulc welcome %!nv inquiry into exoanoeC services .

Akron, OH . Cincinnati . OH . Columbus . OH . Crestview Hills, KY . Painesville . OH



Burgess & Niple, Limited
Engineers and Architects
5085 Reed Road - Columbus. OH 43220 " (614) 459-2050

Columbus Fax . 16141451"085

LABORATORY ANALYSIS REPORT

E°ASCO SERVICES . INC .
'?55 BRADENTON AVENUE
SUITE 150
DUBLIN, OH 43017-?546

PR0JEC7 NAME : BLANKET
PROJECT NUMBER : 1800
SAMPLE NUMBER : 5037
SArMPLE DESCRIPTION : EBASCO

DIESEL

ETEX
TOTAL PETROLEUM HYDROCAR

REMARKS

NUMBER LAB

- 7132-3
VENT END

BONS 29

&n
1912

WATER LAP APPROVAL

BACTERIA LAB APPROVAL ~?'3

J:JLY 17 . 1969

DATE COLLECT=_ .
DATE RECEI VED : i / o/89
DATE COMPLETED : 7

*SEE REMAR'r'.
MG/KG

tSENZENE : <140 UG/K3
*T'0LUENE 1 100 US./.:r
*ETHYL BENZENE : 2.30 UG/!<G
=XYLENE : 5100 UG/KG
RESULTS WERE CALLED TO STEVE WILLIAMS 7-13-39 AT C :00 P'I

MG/KG RESULTS ARE REPCRTED ON A WET WEIGHT EAS I S.

PLEASE NOTE :
W9 provide rt',any 6n3 I YSa5 other than those noted on th i 5 report .

We wou I o welcome any inquiry into exoandeC services .

Akron. OH . Clnclnnatl . OH . Columbus . OH . Crestview Hills . KY " Painesville . OH



Burgess & Niple, Limited
lipEngineers and Architects

5085 Reed Road " Columbus. OH 43220 " (614) 459-2050
Columbus Fax. (6141 451-1385

LABORATORY ANALYSIS REPQRT

WATER LAE APPROVA!
BACTERIA LAS APPq*VAL 4639

ESASCO SERVICES, INC . JULY 17, 19S9-

255 BRADENTON AVENUE
SU 1 7E 150
DUBLIN, CH 4301?-2546

PROJECT NAME : BLANKET NUMBER LAS GATE COLL E=T_n : ~'/ 5 : =`=

PROJECT NUMBER : 11300 GATE RECEIVED : ?~ G~?~

SAMPLE NUMBER : 5036 DATE COMPLETE :' : ?!1~/c'=
SAMPLE DESCRIPTION : EBASCO - ?13?-2

MIDDLE TANK.

BTEX AS EE REMARc'

TOTAL PETROLEUM HYDROCARBONS 5r~? MG/?.*.G

REMARKS :

zBENZENE : <2200 UG/Y.G
xTOLUENE .- 11900 UG/KG
*ETHYL BENZENE : <2200 UG/KG
*XYLENE . ?600 UG/KG
RESULTS WERE CALLED TO STEVE WILLIAMS ?-13-?9 AT 2 :n0 PM

MG/KG RESULTS ARE PEPORiED ON A WET WEIGHT BASIS

PLEASE NOTE
We proviCe meny analyses other than tnose noteo on this reper . .

We wou 1 d we 1 come any inquiry into e>,pande= S~rv i cams .

Akron. OH . Cincinnati . OH . Columbus . OH . Crestview Hills . KY . Painesville . OH



Burgess & Nipie, Limited
Engineers and Architects
5085 Reed Road " Columbus, OH43220 @ (614) 459-20SO

ColumbuS Fax. (614) 451-1385

LABORATORY ANALYSIS REPOP"

1912

WATER LAE APPROVAL :=1032
BACTERIA LAE APPROVAL »339

EBASCO SERV!CES . INC . JULY 17, 19n
255 BRADENTON AVENUE
SUITE 150
DUBLIN, OH 430 *17-2E46

PROJECT NAME : BLANF:.ET NUMBER LAE DATE CO?'-ECTED
PROJECT NUMBER : 1800 ,DATE RECEIVED : 7/ r3/3
SAMPLE NUMBER : 50-39 DATE COMPLETED :
SAMPLE DESCRIPTION : ESASCO - 7132-2.

MIDDLE TANK: FILL END

BTEX 'SEE REMARK
TOTAL PETROLEUM HYDROCARBONS 56 .6 MG/KG

REMARKS

MG/KG RESULTS ARE REPORTED ON A WET WEIGHT BASIS
*BENZENE : {400 UG/KG
*TOLUENE : 550 UG/KG
*ETHYL BENZENE : :420 UG/:fin,
*XYLENE : 5200 UG/'l,G
RESULTS WERE CALLED TO STEVE WILLIAMS 7-12--E9 AT 2 :00 PM

PLEASE NOTE :
We provide many analyse, oth=r tnan those noted on this report .
We would welcome any inquiry into expanCec serv i Ces .

Akron. OH . CInclnnatl . OH . Columbus. OH . Cresrview HI115 . KY . Pafnesvllle . OH
-. .__ -- n-, . .~ . . .. 11 oti ..P ..i,. .7



Burgess & Niple, Limited
Engineers and Architects
5085 Reed Road - Columbus, OH43220 " (614) 459-2050

Columbus Fax. 161x1 45t-13x5

.-&n

~AE0PATC'PY ANALYSIS RE='_-

1912

WA-En -AC APPF,DVA- _ ' .D_ _

8AkCTEP f A LA= APFPC-VI=L :.33,?

EEASCO SERVI CES . INC . J1'_' L'{ 1% .
Z55 SPACENTOU AVENUE
SUITE 150
OU'SL I N , OH 430t?-21346

PROJECI- NAME : SLANKET NUMEEK LP.C C'A-7 -=LLL-=T7C : ^ . 5 ; `"-
PROJECT NUMBER ', 800 GATE R'Et'.E I VED : 7! +i,~
SAMPLE NUMBER : 503-1 DATE CCMPLETE 1 : 7/17/&r_
SAMPLE DESCPIPTION : EBASCO

7132-? VENT ENCI

BT=:; * S=-r FEMA.1 '-.
TOTAL PETROLEUM HYDROCARBONS 61_5 .b M10"/F.r

REMARK

*3EN_'ENE 13060 UG/Kr_-
ITOLUENE : 20;00C LI~3 ; k;~
ETHYL BENZENE : 110(.^)0 UG /Kc3

* XYLENE : 96000 Ui,/F'.G
RESULTS WERE CALLED TO STEVE WILLIAMS 7-1=-S9 AT 3 :00 PM
MG/KG RESULTS ARE REPIP.' i=D ON A WET BASIS

PLEAS-E NOTE :
We crovid~ man ; analyzes otrter than trios=, noted on tois report .
W,= WOu I C we I Coma 'n%/ i :1Cau j rv into e>,o1ncea serv i Ce5 .

A,krnn OH . Cincinnati . OH . Columbus . OH . Crestview Hilts . KY . Painesville . OH



Burgess & Niple, Limited
Engineers and Architects
5085 Reed Road - Columbus. OH 43220 " (614) 459-2050

Columbus Fax. (614) 45I-t985

LASGRATOPY ANALYSIS REPGRT

EBASCO SERVI-ES . INC .
255 BRACKEN .-ON AVENUE
SUITE 150
DUBLIN . OH 4301?-22546

&n
1912

WATER LAE APPROVAL
BACTERIA LAB APPROVAL 9839

JULY 17, 198S

PROJECT NAME : BLANKET NUMBER LAB DATE COLLECTED :

PROJECT NUMBER : 1800 GATE RECEIVED
SAMPLE NUMBER : 5040 DATE COMPLETED :

SAMPLE DESCRIPTION : EBASCO - 7132-1
NORTH TANK PIT

e-TEX SEE REMARK

PETROLEUM HYDROCARBONS 43 .5 MG / KGMG / KG

REMARKS :

'7 .' 5 /E ''
7/ 6/E4

*BENZENE : 14000 UG/KG
*TOLUENE : b700 UC;/I :
-*ETHYL BENZENE : 3600 110/KG
wXYLENE : 19000 UG/KG
RESULTS WERE CALLED TO STEVE WILLIAMS 7-13-8'3 AT 2 :00 PPS

MG/KG RESULTS ARE REPORTED ON A WET WEIGHT EASSiS

PLEASE NOTE :
We provide many analyses other than those noted on this report .
We would welcome any incuiry into expannec service-1 .

Akron . OH . Cincinnati . OH . Columbus . OH . Crestview Hills . KY " Painesville . OH



Burgess & Niple, Limited
Engineers and Architects 1 1
5085 Reed Road " Columbus. OH 43220 " (614) 459-2050 1912

Columbus Fax. (614) 45I-1385

LASOPATORY ANALYSIS REP!-RT

WA7ER LAS APPROVAL
BACTERIA LAS APPROVAL 42,39

EBASCO SERVICES . INC . JULY 17 . 19,c,°
255 6RADEN-CPJ AVENUE
SUITE 150
DUBLIN . OH 4?017-2546

PROJECT NAME : BLANKET NLIMEER LAB DAT= CvLL EC-EL' .
PROJECT NUMBER- 1800 DATE RECE :VEC~ : "7! h/SP

SAMPLE NUMBER : . 5041 DATE COMPLETED : 7/17/E.9
SAMPLE DESCRIPTION : ESASCO - ?132-1

NORTH TANK F ! LL ENC'-

BTEX =S-7E REMARK
TOTAL PETROLEUM HYDROCARBONS 3a i . Me, / :< G

REMARKS :

*SENZENE : _20 I±G/I:.G
*TOLUENE : 3S UG/KG
*ETHYL BENZENE . 2'00 UG/KG
*XYLENE : 1100 UG/VG
MG/KG RESULTS ARE REPORTED ON A WET WEIGHT BASIS
RESULTS WERE CALLED TO SIEVE WILLIAM:. .̂-1 _ -S? A" 2 :00 P-V,

PLEASE NO-E :
We provide many ana I yses otnar tr1an those noted on this r,?port .
We wou I ,i we I come- any i nc;u i ry into expandec services .

Akron . OH . Cincinnati . OH . Columbus . OH . Crestview Hills. KY . Painesville . OH



Burgess & Niple, Limited
Engineers and Architects n
5085 Reed Road " Columbus, OH 43220 " (614) 459-2050

- -10
Columbus Fax . 1614) 451-1385

LASOFATOPY ANA? Y5 : S REPORT

W.ATER LAE APPROVAL _-Ci=
BACTERIA LAS APPROVAL =-z'3"'.

EEA-SCO SERVICES . INC . .YJLY 1?, 1c6'_-
255 BRADENTON AVENUE
SUITE 154
DUBLIN, OH 43017-2546

PROJECT NAME : SLANP:ET NUMBER LAS DATE COLLE,:TEu : -11
PROJECT NUMBER : 1804 DATE RE--~- I VED : ; / o ;S9
SAMPLE NUMBER : 5042 DATE COMPLE"ED : ?/ 17 . " -17-

SAMPLE DESCR I PT i O?q : E5ASCO - 7132-1
N . TANK ? ' F RCM EK

STEX *SEE RENIARK
TOTAL PETROLEUM HYDROCARBONS _5 MG/L

REMARKS :

*BENZENE : 55 UG/L
%TOLUENE : 1 E UG/L
*ETHYL SEN7ENE : 24 UG/L
AXYLENE : 79 Urn/L
RESULTS WERE CALLED TO ;TEVE W I LL 1 AME, 7- 1=-3? AT 2 :00 PN1

PLEASE NOT- :
We provide many analyses other than those noted on this moort .
We would welcome any inquiry into exoandec serv i Css .

Akron, OH . Cincinnati . OH . Columbus . OH . Cmssiview Hills . KY - Painesville . OH



Burgess & Niple, Limited
Engineers and Architects
So85 Reed Road " Columbus, OH 43220 " (614) 459.2050

Columbus Fax. 1814 431-Gas

LABORATORY ANALYSIS REPORT

EBASCO
X55 BRADENTON AVENUE
DUBLIN . OH 43017

PROJECT NAME : BLANKET NUMBER LAB
PROJECT NUMBER : 1800
SAMPLE NUMBER : 526'7
SAMPLE DESCRIPTION : EBASCO,PL .BR .1

PIT 7132-1

&n
1912

WATER LAB APPROVAL »403?
BACTER I A LAB APPROVAL .+829

JULY 28 . 1989

BTEX
TOTAL PETROLEUM HYDROCARBONS <1 .0

REMARKS :

*BENZENE : <2 UG/L
=TOLUENE : <2 UG/L
xETHYL BENZENE : <2 UG/L
2XYLENE : <2 UG/L

DATE COLLECTED :
DATE RECEIVED :
DATE COMPLETED :

zSEE REMARK
MG/L

7/t2/3?
7/13/59
7/28/99

PLEASE NOTE :
We provide many analyses other than those noted on this report .
We would welcome any inquiry into exoanded services .

Akron, OH " Cincinnati. ON . Columbus . OH . Crestview Hills . KY . Painesville. OH
P~~4r..e1v-- WtP . Ooven.. A ? . 0~,..~ ..t . .



Burgess & Niple, Limited
Engineers and Architects
5085 Reed Road " Columbus, OH 43220 " (614) 459-2050

Columbus Fax . 16141451-1385

LAEORATORY ANALYSIS REPORT

EEASCO SERVICES . INC .
255 BRADENTON AVENUE
SUITE 150
DUEL I N , OH 430i7-22546.

1912

WATER LAS APPROVAL :*4
BAC-ER IA LAB AP?RC'l,nL

JULY 341 . 1~cc

PROJECT NAME : ELANKE7 NUMBER LA-A
PROJECT NUMBER : 1800
SAMPLE NUMBER : 5258
SAMPLE OESCRIPTION : ESAS IJ .PL .3R .2

PIT 7132-=

ETEX
TOTAL PETROLEUM HiYOROCAPEC-NS 5', . 2

R'-:'MARKS :

",BENZENE <2 UG/L
*TOLUENE : 3 UG/
*ETHYL BENZENE : .2 UG/_
-rXYLENE : <2 UG/L

DATE COLLECTED :
DATE RECEIVED :
DATE COMFLETED

*SEE REMARK
M(3/L -

7/1'? . _9
7/ }/89
7/3 :/Sc

PLEASE NOTE
We prov i de many analyses otner than triose not-,,:?c: on :n : 5 r`por t .

We would We: I toms? any inqu i ry into :x:+_t-Ced serv i ces .

Akron . OH . Cincinnati . OH . Columbus . OH . Crestview Hills . KY . Painesville. OH



Burgess & Niple, Limited
Engineers and Architects
5085 Reed Road " Columbus. OH 43220 " (614) 459-2050 1912

Columbus Fax . 16141 451-1385

LASC-RATCRY ANALYSIS PE=DR7

WAT7-P :.A.= JZ0PC:VA_

+A :rTC- I A -AE I=.=OX. :-,VA1 =,3_ ~ :

E=AECO SERVICES . ;NC . JULY ? . 1
2: ., BR.ADENTCN AVENUE
SL: I TE 150

PROJECT NAME : ELANKE' NUMEERN LA .-. E,ATE OC.'-_EC T _-) :
PROJECT NUMBER : 1800 DATE RE -E ; VED .
:AMPLE NUMEER _ E270 CA-E COMPLE'E' .
5;w1PLE, DESCR I PT f ON : E5ASCO . PL . ER .

PUMP ISLAND

°TEX SEE PEMAP=
TOTAL PETROLEUM HYE'ROCAREC-NS 2-3 t7 : F .' .^_"

REMA R K, ES .

*E_NZENE . 2300 U.:/KG
*TOLUENE 5-1000 UG/KG.
AETHYL BENZENE- : 470CIO Lf,a/K.G
*XYLENE : 400000 UG/rG
IV,(-/KG PESULTS ARE REPORTED ON A WET W= f -HT EA :: i E
UG/KG RESULTS ARE REPORTED ON A WET WEIGHT BASIS

" J " J

7 / 2 '1 .- '
e r'.

PLEA. :E NOTE :
V? orov i Q? many ana l yst35 other tiiar, tnose nc teC nip ::t'1 i 5 r?por t .

W? `+JOU t d W? . C:oRne ]r.y i nqU i t'y i r'fr~.) Zxr:c:miec 5?1'v i ces .

Akron . OH - Cincinnati . OH . Columbus . OH . Crestview Hills . KY " Painesville . OH



Burgess & Niple, Limited
Engineers and Architects
5085 Reed Road - Columbus. OH 43220 " (614) 459-2050

ColumbuSS Fax. (6t4) 451-1385

LABORATORY ANALYSIS REPORT

&n
1912

10

WATER LAB APPROVAL #4032
BACTERIA LAB APPROVAL #839

EBASCO SERVICES, INC .
255 BRADENTON AVENUE
SUITE 150
DUBLIN, OH 43017-2546

PROJECT NAME :
PROJECT NUMBER :
SAMPLE NUMBER :
SAMPLE DESCRIPTION :

JULY 31, 1989

BLANKET NUMBER LAB
1800
5269
EBASCO,PL .BR .3
PIT 7132-3

STEX
TOTAL PETROLEUM HYDROCARBONS

REMARKS :

*BENZENE : <2 UG/L
*TOLUENE : <2 UG/L
*ETHYL BENZENE : <2 UG/L
*XYLENE : <2 UG/L
MG/KG RESULTS ARE REPORTED
SAMPLE CONSISTED OF A WATER

<1 .6

DATE COLLECTED :
DATE RECEIVED :
DATE COMPLETED :

*SEE REMARK
MG/KG

ON A WET WEIGHT BASIS
SOIL SLURRY .

7/12/89
?/13/89
7/31/89

PLEASE NOTE :
We provide many analyses other than those noted on this report .
We jruondOH eClncinnati . oH . C 1 rhbl syOHl. Ciestwe~Hills K~ " PainesvilleOHou us .



APPENDIX B

LABORATORY RESULTS OF THE GROUNDWATER INVESTIGATION



HITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT
SAMPLE RESULTS

CLIENT : NASA CLEVELAND REPORT PREPARED B
j~ `1Y

CONTRACT 0: ESI-7019-001 DATA RELEASED BY

REPORTING DATE : 24-Aug-89
rr*r**rr*r**trt*t*t*t*arrt**r**t*********ms+m**s***t**t*m***r**:*r*******r***s*t**r***t***r*r*r*rrr*r*rrr****rr*r***r*r

CLIENT ID

---------
HEAI ID
---------

TPH
-------

UNITS
------

%SOLIDS
------------

PBS-GU-01-011 3950 <1 .0 mg/L NR

PBS-GW-02-009 3951 <1 .0 mg/l NR

PBS-GW-03-010 3952 <1 .0

1

mg/t NR

PBS-GU-04-013 3953 <1 .0 mg/I NR

PBS-GW-04-012 3954 <1 .0 mg/l NR

NOTE : DETECTION LIMITS FOR SOILS ARE ELEVATED DUE TO DRY WEIGHT CALCULATION .



HITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT
SAMPLE RESULTS

CLIENT : NASA CLEVELAND REPORT PREPARED B

L
CONTRACT #: ESI-7019-001 DATA RELEASED v8

REPORTING DATE : 17-Aug-89 UNITS: MG/KG
*xxr*x******x**r***x*****r**r**srx*rxxxxrxxxxxxxxxxxxxsx*r*xrxsrx*xxxx*xxxxxx************r*sr*t*txr*x****x*****x**************

CLIENT ID
-------------

HEAI ID
-------

TPH
---------

%SOLIDS
------------

PBS-SS-01-001 3801 <38 80.5

PBS-SS-01-002 3802 <39 77.5

PBS-SS-02-003 3803 <47 65 .3

PBS-SS-02-004 3804 51 78.0

PBS-SS-03-005 3805 <46 67.3

PBS-SS-03-006 3806 <39 78.1

PBS-SS-04-007 3807 <38 80.9

-PBS-SS-04-008 3808 38 81 .9

NOTE : DETECTION LIMITS ARE ELEVATED DUE TO DRY WEIGHT CALCULATION .



SAMPLE NUMBER
P8`2-GW-o t- l l

organics Analysis Data Sheet .

Name : 8ITTXAN MBASCO ASSOC� INC . Case :
Sample ID # : 394 1 QC Report # : N/A

ple Matrix : WArTE.K Contract 4 : Esi ~~q-oo!
a Release Authorized by-.- Date Sample -Received : "-g,/r~-(S9 '-

Volatiles Compounds '
Concentration Low Medium (Circle One)

Date Extracted/Prepared:2~ 1 e

Date Analyzed : $ ( 04 ' $ 1

Conc/Dil Factor-

' Percent Moisture (Not Decanted) :

!nzpne

benzene

)luene

Dtal Xylenes

Z~
ug/Kq

r( 'Ire One)

S`d .

.do
L . !o

6 .1

X=TI~t~N FcLor~ 1 :10 PILU-tcot~l



SAMPLE NUMBER
PBS--G~-o2-ooq

organics Analysis Data Sheet

Name : RITTIW S'8ASC0 ASSOC%, IRC . Case
Sample ID If : 3142 QC Report V2 : N/A

.iple Matrix : WA-TE , Contract f : Es' to i 9 -oo 1
:a Release Authorized by : ' ' - -- - Date Sample Received : -S ltd I 8P

Vola ' les compounds . . .
Concentration Low Medium (Circle One) '

Date Extracted/Prepared:

Date Analyzed: S~~-~ ' $ 1

Conc/Dil Factor:

Percent moisture (?lot Decanted) : N

er ne

,thyi benzene

'oluene

'otal Xylenes

ug/t r ug/Kg
rcle One)

,2.

.2

.~o

.2

U

U



SAMPLE NUMBER
PBS-Gel-o3-010 ._

organics Analysis Data Sheet

b Name : HITTKAN MBASCO ASSOC ., INC. Case # :
b Sample ID 4 : 3143 QC Report u : N/A
mple Matrix : " \IATEp- Contract A : ESi-019-0o c
to Release Authorized by :- - Date Sample Received : -g ltd 1189

Volatiles Compounds
. Concentration Lou Medium (Circle One)

Date Extracted/Prepared : S IV-1 tool

Date Analyzed : I D ` .

. Conc/Dil Factor :

Percent Moisture (Not Decanted) :

u9/t r u9/K9
rcle One)

ene 2 V

;tnyl benzene .2- l)

oluene .2. v

'otal Xylenes .2. 0



SAMPLE NUMBER
PBS-G~nl-oq_ot3

Organics Analysis Data Sheet

b Name : HITTIW NBASCO ASSOC., INC .- Case
b Sample ID ; : 3144 QC Report 4
mple Matrix : WATER- Contract n
ta~Release Authorized by : -- --Date Sample Received :

Concent le One)Medium (Circte One)

Date Extracted/Prepared : 'S/24 Io1

Date Analyzed : I 2"~ ' g `

Conc/Dil Factor :

Percent Moisture (Not Decanted) : H /A

;e one

:thyl benzene

'oluene

'otal Xylenes

Volariles Compounds
ratio,low`)

N/A
F-.61 0C> t

I
ug/L r ug/Kg
iTi'lcte one)



SAMPLE NUMBER
~'~S-6v~1-a4 -Dt 2

organics Analysis Data Sheet

Name : BITTIM'EBASCO ASSOC,, 'I2iC, Case A
Sample 'ID # : 3945 QC Report n : N/A

.nple Matrix : w4TEtL Contract A : ,BSI q-Of9 -©01
to Release Authorized by : - .Date Sample Received : __ .t~/S3`~

z
i

Volat' es Compounds . .
Concentratio Low Medium (Circle One)

Date Extracted/Prepared: Ob IV

Date Analyzed : g l2t $`~ '

Conc/Dil Factor:

' Percent Moisture (Not Decanted) :

., ug/l r ug/Kg
cle one)

e- -ene .2- U

benzene , 2 , lJ

oluene . 2 cJ

otal Xylenes . 2- v



SAMPLE NUMBER
BLAND

Organics Analysis Data Sheet

Name : ITITTXAN EBASCO ASSOC, ,t INC.
Sample .ID # : SLAKk-

lple Matrix : WATER
:a Release Authorized by :

VolatUes Compounds
Concentratior<Low Medium (Circle One)

Date Extracted/Prepared : $~ Zt `

Date Analyzed : Sl~ ( ~ 1

Conc/Dil Factor :

Percent Moisture (Hot Decanted) : 14 A

Case 4 :
QC Report 41 : N/A
Contract n : f-S! ~ocq-ool

Date Sample Received : -t~L/a

(691C Jr ug/)Cg
cle one)

:r-ane . . .2 U

-1,LL benzene , 2 v

)luene , Z v

)tal Xylenes , 2, U



SAMPLE NUMBER
f'BS-SS -o l -oo l

Organics Analysis Data Sheet

ib Name : HITTRAH MAXSC0 ASSOC-- INC . Case A :
:b Sample ID : 3Z01 QC Report :
ample Matrix : Sot(- Contract n :
ita-Release Authorized by : --- . .Date Sample Received :

Volatiles Compounds
Concentrati . Low medium (Circle One)

Date Extracted/Prepared : o (14- g l

Date Analyzed: 02, l (4 a9 ._

Conc/Dit Factor : 1

Percent Moisture (Hot Decanted) : l 1 " 'i 0a

3f ine

itnyl benzene

Poluene

^otal Xylenes

N/A
~sl X019 -oo t

r~o~o~

. ug/l or ug/Kg
(C1rct



SAMPLE NUMBER
PBS-SS-of-oo'L

organics Analysis Data Sheet

3b Name : HITTXAN EBASCO ASSOC ., INC . Case f :
ib Sample ID # : 5%02---- QC Report av : N/A
ample Matrix : Sots. - Contract A : Esl :?-cL9-001
3ta Release Authorized by : Date Sample Received : R(10 1499

Volatiles Compounds
Concentration Los+ Medium (Circle One)

Date Extracted/Prepared : 014

Date Analyzed : 0814100
Conc/Dil Factor:

Percent Moisture (Hot Decanted) : 22 5401

ug/l o ug/Kg
(Circle

-,ene - l4 .42
Ethyl benzene '

Toluene . ( .~l

Total Xylenes _ . 3 .23



SAMPLE NUMBER
CBS- SS-o2-cz~

Organics Analysis Data Sheet

Case :3b Name : HIT'TXe1N S8ASC0 ASSOC- & INC .
3b Sample ID # : 3°ob3 QC Report :
ample Matrix : SotL Contract
ita Release Authorized by:- Date Sample Received :

Concent le One)

Date Extracted/Prepared: $ I t4 In

Date Analyzed : On t 1't RI

Conc/Dit Factor : t

Percent Moisture (Hot Decanted) : 34 "4`1

B--zene

E- . ;yl benzene

Toluene

Total Xylenes

Volati~.es Compounds
ration ./los+ Median (Circ

N/A
--oo(ES I ~o 111

- °o/lolS`9

ug/t o ug/Xg
(Gird

.31 U

.3( U

.56
,~S



SAMPLE NUMBER
gS-55-o2-ooq

organics Analysis Data Sheet

b Name : HITTMN EHASCO ASSOC . j, INC. Case IV :
b Sample,ID A : 30304 QC Report $ :
mple Matrix : _Co«- Contract n :
to Release Authorized by : Date Sample Received :

Concent le One)
(LOW,)

° (14 1SIDate Extracted/Prepared :

Date Analyzed: O t 14 10.1

Conc/Dil Factor:

Percent Moisture (Hot Decanted) : ' 22 .O ( ?e

N/A
ESl ~-oc ~ -ovl
°ol~o/S9

t

ug/t or ug/Kg
(Circle

-ene

ti,yl benzene

oluene . 3

otal Xylenes .31

Volat~es Compounds
Medium (Circration



SAMPLE NUMBER
PAS-SS-o3-o0

organics Analysis Data Sheet

.b Name : HITTAW EBASCO ASSOC ., INC . Case 11r :

.b Sample ID A : 3105 QC Report tt :

.mple Matrix : Sot L- Contract n

.ta Release Authorized by : Date . Sample Received :

Volat'es Compounds
Concentration Lox Medium (Circle One)

Date Extracted/Prepared : f (~- t O 1

Date Analyzed : -Vo (4 1 0 '

Conc/Dit Factor:

Goo 7.,Percent Moisture (Not Decanted) : *37- .

yl benzene

total Xylenes

N/A
ESI ~o t -oo

~o!(0 89°

ug/L o ug/Kg
(Circ



SAMPLE NUMBER
P6S-SS-o3-o0~

organics Analysis Data Sheet

Case A :b Name : IiITTi3AN SBASCO ASSOC ., INC .
b Sample ID f : 3806 QC Report :
mple Matrix : SO t<_ Contract n :
to Release Authorized by : - Date Sample Received :

Concentration: le One)

Date Extracted/Prepared : o~~4 $ 1

Date Analyzed : S11000
Conc/Dil Factor:

Percent Moisture (Not Decanted) : ILI2 70

N/A
Est 9-o(I-oo

S~ TI 07f, I
i .

ug/t or ug/Kg
(Circle ne)

" zene

Etnyl benzene

Toluene . 4Z.

Total Xylenes .30

Volat* lss Compounds
Lo, Ju Medium (Girt



SAMPLE NUMBER
piss-SS-C4 - oo--

organics Analysis Data Sheet

.ab Name : 8IT'THt NBASCO ASSOC., INC . Case u
~ab Sample ID 3$c~ QC Report # : N/A
ample Matrix : So(~ Contract 4 : BSI :-OM-oo t
rata Release Authorized by : Date Sample Received :' Sl10(a`t

Volat'les Compounds
Concentration : Low Medium (Circle One)

Date Extracted/Prepared : V14 ( S

Date Anatyzed: O N I o 1

Conc/Dit Factor :

Percent Moisture (Not Decanted) :

l ,ene

;Ethyl benzene

(Toluene

(Total Xylenes

ug/l or 9/Kg
(Circle e

.2S y

. 2S U

.3(

. 23S T



SAMPLE NUMBER
PBS-SS-o4 -coos

Organics Analysis Data Sheet

b Name : RITTRAH XpASCo ASSOC., INC . Case $
b Sample ID : 380$ QC Report # :
male Matrix : Sots.. . Contract
to Release Authorized by : -- Date Sample Received :

Volat3~les Compounds
Concentration ;~LowMedium (Circle One)

42 20Date Extracted/Prepared : f 14 t

Date Analyzed : O t 9 I VI .

Conc/DiL Factor:

Percent Moisture (Not Decanted) :

:thyl benzene

Poluene

Total Xylenes

N/A
t -oot

gltol ~ ~-
J

ug/i o ug/Kg
(Circle ne)



SAMPLE NUMBER
BLANK 11 -

organics Analysis Data Sheet

3b Name : BITTXA,N BIIASCO ASSOC ., INC . Case 4
3b Sample ID : LA~1L QC Report fr :
ample Matrix : WATEZ- Contract
ata Release Authorized by : -- Date Sample Received :

ConcentrationcL~W~ Mediun (CircLe One)

Date Extracted/Prepared: q(100.9

Date AnaLyzed : 00

Conc/Dit Factor :

Percent Moisture (Not Decanted): N/A

N/A
E'7t :4-0 C9 -OQ I
N 1A. -

a
or uq/Kq

rcLe One)

zene

Ethyl benzene L)

Toluene

Total Xylen es

Volati:,,I_es Compounds



APPENDIX C

LABORATORY RESULTS OF THE EXCAVATED SOILS INVESTIGATION



HITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT ~
SAMPLE RESULTS LY

CLIENT : NASA CLEVELAND REPORT PREPARED BY

CONTRACT #: ESI-7019-001 DATA RELEASED BY

REPORTING DATE : 24-Aug-89
ffitifffit"ifttf "ttfttti"fffihif""if" f"itifiiii "ttifftifiiffftifitftiftiffffffiffffffffr """tf"ff"ririrrtr*rrrrrrrrrrrtrrrrrrr

CLIENT ID HEAI ID TPH UNITS %SOLIDS

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

PBS-SS-P3-016 3955 83 mg/kg 70 .4

PBS-SS-P2-015 3956 67 mg/kg 88 .5

PBS-SS-P4-017 3957 621 mg/kg 86 .7

PBS-SS-P1-014 3958 76 mg/kg 89 .3

NOTE : DETECTION LIMITS FOR SOILS ARE ELEVATED DUE TO DRY WEIGHT CALCULATION .



SAMPLE NUMBER
Pss-ss-r-,t-ot4

organics Analysis Data Sheet

Name : RITTHRN EBASCO ASSOC� INC .
Sample ID # : 3149

iple Matrix : Sc(+-
:a Release Authorized by : - -

Volatiles Compounds
Concentration Lou Medium (Circle One)

Date Extracted/Prepared : 0 122-1'$ t

Date Matyzed: ( ~- l a 1

Conc/Dit Factor : `

Percent Moisture (Not Decanted) : ~D .

Case
QC Report 4 : N/A
Contract 9 : ESt ~orq -oo l

Date Sample Received : _ft-(~9-

thyl benzene

oluene

otal Xylenes

ug/t o ug/Kg
(Circle



SAMPLE NUMBER
PBS-x-p2-o c S-

organics Analysis Data sheet

Name : HITTWx MBASCO ASSOC. , INC. Case 4 :
Sample ID # : 394:~ QC Report # : N/A

nple Matrix : Sot L_ Contract II : Esl ~o ~`t-oo i
=a Release -Authorized by : -- Date Sample Received :'-$ « l89

volat'~ s ompounds .
Concentratio : Lou M

C
edium (Circle One) '

Date Extracted/Prepared : $ ( 2Z~$q

Date Analyzed: o~22.

Conc/Dil Factor :

Percent Moisture (Hot Decanted) :

ug/l o ug/Kg
(Circle ne

anzene

ho".7 cne

:)luene

)tal 'Xvl ornoc



i
SAMPLE NUMBER

X65- 5~,- P -ol 6

organics Analysis Data Sheet

Name : BITTNM MEASCO ASSOC., INC. Case A :
Sample ID : 394E. QC Report # :

ple Matrix : So%` Contract 41 :
a Release Authorized-by : Date Sample Received :

Volatiles Compounds
Concentratio . Los+ Medium (Circle One)

Date Extracted/Prepared : g~2.~ / o~

Date Analyzed : ! 23 /Con

Conc/Dil Factor :

Percent Moisture (Not Decanted) :

n7^TIe

fty- benzene

luene

~al Xylenes

N/A
Es( t9-ool
Z47, 1-51

1

u9/l o ug/Kg
(Circ



SAMPLE NUMBER
p6s-SS-p4-o1=t-

organics Analysis Data Sheet

Name : HITTXAN MBASCO ASSOC ., INC . Case Q :
" Sample ID u : 3`t4S QC Report ; : N/A
iple Matrix : . 50(L- Contract 4 : F-SL :~oc9 -0o c
.a Release 'Authorized by : . .-Date Sample Received : S / t4 IR9

Volatiles Compounds
Concentration Low Medium (Circle One)

Date Extracted/Prepared :

Date Analyzed : D l22 ~$ q

Conc/Dil Factor :

Percent Moisture (Hot Decanted) :

~nzene

_ benzene

Auene

:)tal Xylenes

. ug/t rug/lCg
(Circ

U

l0 .

. 23 v

5~ . I

i



HITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT

SAMPLE RESULTS
CLIENT : NASA CLEVELAND REPORT PREPARED BY

CONTRACT # : ESI-7019-001 DATA RELEASED BY

REPORTING DATE : 24-Aug-89
*wrrr**rwrr*r*r*rrrr*rrrrrrr*rrrr*rrr****rr*rrr**rr*rr**w**rr*r****r*wet*rrrrrrr*r*rrrrr****rrrr*r*w**r*r*rr**

CLIENT ID : PBS-SS-P3-016 PBS-SS-P2-015 PBS-SS-P4-017 PBS-SS-P1-014
HEAL ID : 3955 3956 3957 3958

PARAMETER :

LEAD (ug/L in leachate) <500 <500 <500 <500

FLASHPOINT (DEGREES F) NO FLASH NO FLASH NO FLASH NO FLASH
AT <200° AT <20e AT <2000 AT <2000



MITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT

SAMPLE RESULTS
YCLIENT : NASA CLEVELAND REPORT PREPARED B 414

CONTRACT #: ESI-7019-001 DATA RELEASED BY P'-

REPORTING DATE : 24-Aug-89 DUPLICATE ANALYSIS UNITS : ug/l IN LEACHATE
x**x*rtx*******t***r*:****r**sr**rr**t*r*xt*xtt**tr****ter:x****tt*xrxxr**t*t**************x*x*tr***t*********

LEAD

CLIENT HEAL SAMPLE
ID ID RESULT

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

PBS-SS-P3-016 3955 <500

DUPLICATE PERCENT

RESULT RPD
--------- --------------

<500 NC



HITTMAN EBASCO ASSOCIATES, INC.
ANALYTICAL REPORT

SPIKE RESULTS
CLIENT : NASA CLEVELAND REPORT PREPARED BY

CONTRACT # : ESI-7019-001 DATA RELEASED BY

REPORTING DATE : 24-Aug-89 UNITS : ug/l IN LEACHATE
rr**rr*r*rr****x**x**w*****,r*****txtt**t*****t**wttx*x***x**t*at*******r*xtt*rt*t****xrttt**t*x*rrr***r*x****

LEAD

SPIKED
CLIENT HEAI SAMPLE SAMPLE SPIKE PERCENT

ID ID RESULT RESULT ADDED RECOVERY
------------ ---------- ------ ------------ ------- --------

PBS-SS-P3-016 3955 1140 <500 1000 94



HITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT

SAMPLE RESULTS

CLIENT : NASA CLEVELAND REPORT PREPARED B T../Y

CONTRACT #: ESI-7019-001 DATA RELEASED BY . I1

REPORTING DATE : 24-Aug-89 BLANK UNITS : ug/L IN LEACHA-jATE
r**r*twwwrt*r*****r*tt*x*r*r*r***rr*r*****tr*t*ww****wr*****r*r***wtx*x***rrrrr**xw*rxr**xt*xt*x*r*****t**r**v

LEAD

DATE DETECTION BLANK
ANALYZED LIMIT RESULT
-------- ------------ ---------

08/22/89 500 <500



HITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT
QUALITY CONTROL

CLIENT : NASA CLEVELAND REPORT PREPARED BY

CONTRACT #: ESI-7019-001 DATA RELEASED BY

REPORTING DATE : 24-Aug-89 UNITS : ug/l
**rw****rr*xr*********r****ttwwrw*r**r :rrwwtr**rrt*t***r***wr***w*wx**r**ww***r*swrwr*r*r*r*t**r**x**xr*x*r* .*

LEAD

OC TRUE VALUE FOUND RESULT % RECOVERY
------------- ------------ ----------

5000 4820 96



HITTMAN EBASCO ASSOCIATES, INC .

ANALYTICAL REPORT

SAMPLE RESULTS
CLIENT : NASA CLEVELAND REPORT PREPARED BY

CONTRACT # : ESI-7019-001 DATA RELEASED BY

REPORTING DATE : 24-Aug-89 QUALITY CONTROL UNITS: mg/L
**r****w*r****w**r*wrr******wr***w*t***r**trrrtw*trtrrr**trw*w**t*r*rr*rrwtr*rr*******t*********w*w*w*********

TPH

95% CONFIDENCE

TRUE VALUE FOUND VALUE LIMITS

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

24.5 32 .1 26.6 - 33.4



HITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT

SAMPLE RESULTS ji,/

CLIENT : NASA CLEVELAND REPORT PREPARED B
n-

7Y

CONTRACT # : ESI-7019-001 DATA RELEASED BY t

REPORTING DATE : 24-Aug-89 DUPLICATE ANALYSIS UNITS : mg/Kg
t**ttwtrwtwwwtwwttr**twwt*wwwwt*t*at*w**tt***t*~t*tw*tw*f****f*fs*****tt*t*www*tt*t*a*ww*+ttww*rt* :**++r**e*

TPH

CLIENT HEM SAMPLE DUPLICATE PERCENT
ID

------
1D

--------
RESULT

------------
RESULT
---------

RPD
--------------

PBS-SS-P2-016 3956 67 43 44



HITTMAN EBASCO ASSOCIATES, INC.
ANALYTICAL REPORT

SAMPLE RESULTS

CLIENT : NASA CLEVELAND REPORT PREPARED BY J~A

CONTRACT # : ESI-7019-001 DATA RELEASED BY

REPORTING DATE : 24-Aug-89 BLANK UNITS: mg/Kg
**trr***t***w**w*rrr*r*rsr*wrsrr*t*******rww*rtrrr***r*rr***r*rr*s*rtw**w*tww*******r*r***********************

TPH

DATE DETECTION BLANK
ANALYZED LIMIT RESULT
-------- ------------ ---------

08/22/89 32 <32
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1 .0 Introduction

On December 28, 1989 the permanent closure by removal of three (3) underground storage tanks
(USTs) was performed at the NASA Plum Brook Station near Sandusky, Ohio. The tanks
removed were Tank 21, Tank 22, and Tank 23. These tanks were located adjacent to the
southern side of Building 1131, which is in the Reactor Facility area. Figure 1 shows the
location of the ReactorArea within the boundaries of the Plum Brook Station. The tanks were
adjacent to one another, lying in a north-south direction. Figure 2 shows the locations of the
removed tanks relative to Building 1131 . Tank 21 and Tank 22 were 7900 gallon fuel oil tanks
which were not in use prior to their removal. Tank 23 was a 500 gallon waste oil tank which had
been in use until the time of removal. These tanks were installed in 1961 and were constructed
of steel.

Mr. Edwin Maglott of the State Fire Marshall's Office and Ms. Pamela Doerner of the Ohio
Environmental Protection Agency were on site to oversee the removal of the USTs.
Representatives ofNASA Plum Brook Station, Warner Osborn Pardee and Turner Construction
were also on site to monitor the removal of the USTs.

2.0 Tank Removal

The tops of the tanks were approximately six feet below grade. The soil from the surface to a
depth of approximately eight feet was removed and placed in containment areas . These areas
consisted of two roll off boxes and an area located approximately 100 yards east of the tank pit
which was covered with plastic sheeting and bounded by hay bails. All soil excavation and tank
removals were performed by Independence Excavating of Cleveland, Ohio, who was retained as
a subcontractor to Turner Construction Company of Cleveland, Ohio.

The three (3) USTs were cleaned prior to their removal. Before Tank No. 23 was cleaned,
approximately 250 gallons of waste oil was removed and placed in 55 gallon drums. The
cleaning of the USTs was performed by Clean Harbors of Cleveland, Ohio.

The three USTs were removed after the tank cleaning was completed. The pit appeared to
contain a water-oil mixture after the tanks were removed. Two concrete slabs ran in an east-west
direction beneath the tanks. These two concrete slabs were removed after the USTs were
removed.

3.0 Sampling and Analysis

A total of eleven (11) soil samples were taken for this assessment. Eight (8) samples of the soils
underlying the tanks were taken to detect the presence of any past or ongoing leaks. Three (3)
samples of the tank cover soil were taken to determine if there had been appreciable surface
spillage, overfilling or piping failures . An alphanumeric sample identification number encoded
each sample's site location (Plum Brook Station), the building location (Building 1131), the
sample medium (soil sample), and the sample number. Each sample was numbered sequentially,
with the six samples taken from the pit bottom being samples PBS-1131-SS-1 through SS-6.
Samples SS-7, SS-8 and SS-9 were taken from soil excavated prior to the removal of the USTs.
Samples SS-10 and SS-11 were taken from the pit bottom after an additional 3-4 feet of soil was
removed. Figure 2 shows the locations of the soil samples taken from the excavated area. The
locations are shown relative to the locations of the three removed tanks.

The first set of samples (SS-1 through SS-6) was taken after the three (3) USTs and the concrete
slabs were removed. Because the pit bottom soil was very unconsolidated after the removal of
the tanks and concrete slabs direct sampling of the pit bottom was not possible . The soil samples



NASA Plum Brook Station
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EBASCO ENVIRONMENTAL

FIGURE 1

Map of Plum Brook Station
Showing the Reactor Area
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were taken using the backhoe bucket to remove soil from the appropriate area of the pit bottom.
Samples SS-1 through SS-6 were taken in this manner. Samples SS-1 through . SS-6 were
analyzed for Total Petroleum Hydrocarbons (TPH) (EPA Method # 418.1), volatile organics
(EPA Method # 524.2), EP Toxicity for lead (EPA Method # 200.7), and flashpoint (American
Society for Testing Materials Method # D-93).

As the samples were taken from the pit bottom, they were screened with an HNu photoionization
detector to determine if there were non-methane volatile organics emanating from the soil
samples. Table 1 shows the HNu readings for the samples taken from the pit bottom.

H& Reading (ppm)

PBS-1131-SS-1
PBS-1131-SS-2
PBS-1131-SS-3
PBS-1131-SS-4
PBS-1131-SS-5
PBS-1131-SS-6

Not Taken
2.0
0.6
0.6
3.0
1.8

Background Range 0.0-0 .1

Although there is not a direct correlation between HNu readings and the laboratory analytical
results with regard to the degree of contamination, theHNu is useful in that it gives an indication
as to whether volatile contamination is present in the soil sample.

Samples SS-,7, SS-8 and SS-9 were taken from the soil excavated prior to the removal of the
USTs. These samples were taken from the containment area east of Building 1131 . Samples
SS-7 through SS-9 were analyzed for TPH, volatile organics, EP Toxicity for lead, and
flashpoint. NNu readings for samples SS-7, SS-8 and SS-9 were measured at background
levels . This Soil had been excavated on the previous dayand therefore some volatilization of this
soil may have already occurred.

Due to the apparent contamination, indicated by both the HNu readings andvisual inspection of
the tank, it was determined that additional soil would be removed before the excavation was
backfilled. However, no additional soil was removed on December 28th, due to a lack of
sufficient containment capacity . On December 29th additional containment areas were set up.
Approximately 3-4 feet of additional soil was removed from the pit bottom. The depth of the
excavation was approximately 13 feet after the additional excavation was completed. The soil at
this depth was a consistent, well consolidated gray clay .

Two samples (SS-10 and SS-11) were taken from the pit bottom after the additional soil was
removed Figure 2 shows the sample locations. Sample SS-10 was taken along the northern side
of the pit were it appeared that the excavated soils had been discolored, possibly due to
contamination from the excavated USTs. Sample SS-11 was taken along the eastern side of the
pit beneath the previous location of the waste oil tank. Both samples had background readings
when screened with the HNu. Both samples were analyzed for TPH and volatile organics .

4



atorv Results4.0 Labor

All eleven of the soil samples were analyzed for TPH and volatile organics. Samples
PBS-1131-SS-1 through SS-9 were analyzed for flashpoint and EP Toxicity for lead. Appendix
A contains the complete set of laboratory data The extracted lead in each of the samples was
below the detection limit of 500 micrograms per liter. The flashpoint of all of the samples
exceeded 200° F. The TPH concentrations for the eleven soil samples are listed in Table 2.

TPH Concentration (mg/kg)

PBS-1131-SS-1
PBS-1131-SS-2
PBS-1131-SS-3
PBS-1131-SS-4
PBS-1131-SS-5
PBS-1131-SS-6
PBS-1131-SS-7
PBS-1131-SS-8
PBS-1131-SS-9
PBS-1131-SS-10
PBS-1131-SS-11

1980
293
190
U

3050
762
801
3570
1590
114
U

U: below detection limits

The concentrations of TPH in the excavated cover soil (SS-7, SS-8 and SS-9) and the pit bottom
soil indicate that contamination of the surrounding soils has occurred. High concentrations of
total petroleum hydrocarbons (801, 3570, 1590 ppm) were found in the soil which covered the
tanks (SS-7, SS-8, SS-9). This would seem to indicate that at least a portion of the soil
contamination was due to piping failures, overfilling and/or surface spills, and not leakage from
the tanks themselves. Samples taken from the pit bottom (SS-1 through SS-6) also showed
elevated levels of total petroleum hydrocarbons, although no petroleum hydrocarbons were
detected in sample SS-4. Samples SS-10 and SS-11, which were taken after additional soil was
removed from the tank pit, did not show elevated levels of TPH.

Volatile organics also were detected in the soil samples. These volatiles included both possible
petroleum degradation products andothercompounds such as chlorinated organics which could
have been found in the waste oil tank. Table 3 lists the concentrations for the organic
compounds which were detected in the soil samples. Thirty-six organics were detected in
various samples and the concentrations ranged as high as 13,388 ug/kg for naphthalene in SS-8 .
Concentrations were also in the thousands of parts per billion for 1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, 1,1-dichloroethane, and total xylenes. The majority of the remaining
chemicals were detected at concentrations in the hundreds of parts per billion. Most of these
contaminants were detected in lower concentrations or not at all in the two soil samples which
were taken after the additional soil was removed (SS-10, SS-11), although 1,1-dichloroethane,
1,2-dichloroethane, and chloroethane were detected in much higher concetrations in samples
SS-10 and SS-11 . Therefore, vertical contaminant migration maybe limited to a few chlorinated
organics.

5
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TABLE 3 Soil Sample Concentrations for Samples Taken at the NASA Plum Brook Station
Page 1 of 2 Building 1131 Reactor Facility) Underground StorageTank Removals

Sam Ies SS-1 dirou h SS-6 were taken from the it bottom SS-7,-SS-8 , and SS-9 were taken from the excavated soils and samples SS-10 and
SS-11 were taken from the it bottom after approximately 4 feet of additional soil wasremoved

Concentrations of TPH are in m and volatile concentrations are in micro r

1131-SS-1 1131-SS-2 1131-SS-3 1131-SS-4 1131-SS-5 1131-SS-6 ' 7 ._LIU-8S- 1131-SS-10 1131-SS-11

Total Petroleum 1980 293 190 u 3050 762 801 3570 1590 114 u
Hydrocarbons m

Volatile Or anics u 1131-SS-1 1131-SS-2 1131-SS-3 1131-SS-4 1131-SS-5 1131-SS-6 1131-SS-7 1131-SS-8 1131-SS-9 1131-SS-10 1131-SS-11

Dichlorodi(louromcthane u J 36 u u u u J 24 J 36 u u 61
Chloromethanc u u u u u u u u u u u
Vinyl Chloride u u u u u u u u u u u
Bromomethane u u u u u u u u u u u
Chloroethane u u u u u u u u u 990 105
Trichlorofuoromethane u J 120 u u u u J 112 u u u 20
1. 1 Dichloroethene u u u u u u u u u u u
Meth lene Chloride u 446 u u 503 u 426 205 u 25 109
trans- 12-Dichloroethene u u u u u u u u u u 17
11 Dichlorocthane 482 4483 u u u u u u u 6120 673
cis-1 2 Dichloroethene u u u u u u u u u u 165
2,2 Dichloro To ane u u u u u u u u u u u
Chloroform u u u u u u u u u J 1 u
Bromochloromethane u u u u u u u u u u u
1 . 1 . 197 423 891 u u u u u J 123 u u
1 , 1 Dichloro ro ne u u u u II I u u u u u u
Carbon Tetrachloride u u J 91 u u u u u u u u
1,2 Dichloroethane u u u u u u u u u 178 u
Benzene u J 28 u J 32 J 16 u J 25 J 25 u J 2 u
Trichloroethene 589 577 u u 836 u 846 u 1019 u 997
1 ,2 Dichloro ro ane u u u u u u u u u u u
Bromodichloromethane u u II I J 23 u u u u u u u

u Undetected
IJ Below quantitation limits; Estimated Value



-!

'FABLE 3 Continued Soil Sample Concentrations for Samples Taken at the NASA Plum Brook Station
Pa e 2 of 2 Building l 13 1 Reactor Facilit Under round Stora c Tank Removals

Volatile Or anics u 1131-SS-1 1131-SS-2 1131-SS-3 1131-SS-4 1131-SS-5 1131-SS-6 131-SS-7 1131-SS.~ 131-SS- 1131-SS-10 1131-SS-11

Dibromomcthanc u u u u u u u u u u u
Toluene u J 26 u J 17 J 23 u J 27 J 41 u J 2 6
112-Trichloroethane u u u 143 u u u u u u u
1 ,3 Dichloro ro anc u u u u u u u u u u u
Tetrachloroethene u 677 1043 u u u u u u u u
Dibromochloromethane u u u u u u u u u u u
12-Dibromomethanc-EDB u u u u u u u u u u u
Chlorobcnzene u u u u u u u u u u u
Eth Ibcnzene 311 431 u 1093 329 u 548 543 140 11 11
1 1 1 2-Tetrachloroethane u u u u u u J 41 375 u J 2 u
m 8t -X lenes 430 240 u 739 566 u 647 1115 J 38 19 4
o-X lene 204 1 80 u 413 170 u 424 703 u 14 J 1
St yrene u u u u u u u u u u u
1 1 2 2-Tetrachlorocthanc u u u 194 u 463 231 283 u 5 12
is Ibenzcne J 84 u u u 128 u 176 380 u 10 u
Bromoform u u u u u u u n u u u
1 ,2,3- Trichloro ro ane u u u u u u u u u 9 u
n-Pro lbenzenc 235 J 71 u u 289 u 369 612 u 12 u
Bromobcn7cnc u u u u u u u u u u u
1 3 5 Trimeth Ibenzcne 1775 692 269 528 1685 166 2953 4365 178 106 u
4-Chlorotolucne u u u u u u u u u u u
2-Chlorotolucne u u u u u u u u u u u
tent-But (benzene 288 183 240 129 422 u 645 618 u 23 15
1 24Trimeth (benzene 2470 1000 598 1122 2348 270 3909 4413 204 115 u
sec-But (benzene 290 125 J 67 u 430 u 682 858 u 11 u
-1so ro (toluene 639 337 u u 806 u 1503 1854 u 27 u

1 ,3 Dichlorobenzene u u u u u u u u u J 2 u
14 Dichlorobenzene u u u u u u u u u J 2 u
n-But (benzene u u u u u u u u u u u
1 .2 Diclilorobcnzcnc u u u u u u u J 31 u u u
Dibromo-3-Chloro ro ne u u u u u u u u u u u
1 2 4 Trichlorobenzcne 575 185 218 u u u u u 193 3 u
Hexachlorobutadiene 404 J 82 u u u u u u u u u
Naphthalene 4550 3070 3523 4935 6332 1743 7801 13388 1255 548 223
12.3 Trichlorohenzcne 1025 143 490 385 J 45 178 J 115 198 u 5 6

u Undetected --
A Below quantitation limits;-Estimated Value 1



5 .0

The results of the laboratory analyses indicated that contamination of the surrounding soils has
occurred . High concentrations of total petroleum hydrocarbons (TPH) were found in the
majority of the soil samples, and elevated concentrations of volatile organic compounds were
found in all of the soil samples. The tanks were visually inspected by the EBASCO engineer
after their removal and were found to be in good condition structurally. There were no apparent
holes or cracks in the tanks and there was very little visible corrosion . This would indicate that
the cause of the leakage was from piping failures or overfilling . The concentrations of organics
andTPH found in the soil samples were among the highest encountered at any of the tank areas
sampled at Plum Brook Station.

At present, no state or federal standards are available forTPH and organic compounds in soils.
Guidelines from the Ohio EPA concerning soil remediation levels have not been promulgated
because of a delay in the release of similar federal standards. Although there are no soil
standards at this time, representatives of both the State Fire Marshall's Bureau of Underground
Storage Tank Regulation (BUSTR) and the OhioEPA have indicated that acceptable levels of
TPH in soil rangefrom 50 - 100 mg/kg. Concentrations ofTPH exceeded 700 mg/kg in 6 of the
11 samples. The analyses also indicated that numerous chlorinated organic compounds were
present in the surrounding soil .

Because of the degree of contamination encountered in the soil samples taken, and also the
apparent visible contamination of the tank pit bottom, additional investigation of the area
surrounding this tank area is warranted. This area has been included under the scope of work for
theUST Corrective Actions Remedial Investigation / Feasibility Study of the previously assessed
tank areas at Plum Brook Station, being performed under Task Order 028 of NASA/Ebasco
Contract Number NASW-4301.

8
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Appendix A Laboratory Results of the Soil Sampling



HITTMAN EBASCO ASSOCIATES, INC .yy

ANALYTICAL REPORT
SAMPLE RESULTS

ENT : NASA PLUMBROOK 7REPORT PREPARED 8
,

=G1Q~

.

'

CONTRACT NO : ESI-7019-006 DATA RELEASED 87

" REPORTING DATE : 24-Jan-90
�, frff"""r"",N"*vrl+rff+rtrr+*rtr+r+y+rrrwsrN+Nesrrfrr"rrrHrrrr"fr+rrfA+sr"+rrrHiRr"rsrrr"~rsrsrrr+r+rsfrr+rsrrrsrfs

CLIENT ID HEAI ID LEAD(ug/l in I*achste) FLASHPOI NT(OF)

PBS.1131 .SS.1 8692 <500 NO FLASH 2 <200

PBS.1131 .SS .2 8693 <500 NO FLASH 2 <2000

PBS .1131 .SS .3 8694 <500 NO FLASH .2 <200'0

PBS.1131 .SS.4 8695 <500 NO FLASH a <200'

PBS.1131 .SS .5 86% <500 NO FLASH .Q <20&

POS 1131 SS 6 o.. . , 8697 <500 NO FLASH .1 <200

r

i



MITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT

SAMPLE RESULTS L ,LjC
CLIENT: NASA PLUMBROOK REPORT PREPARED BT

CONTRACT N0 : ESI-7019-006 DATA RELEASED BY TrF~-

REPORTING DATE : 05-dan-90 UNITS: ug/l in Leechste
.rssssrssss**:*+*+*+»..*s** .. sss*s*.*....*...*........**

EPTO( FLASHPOINT.
CLIENT ID HEAI ID LEAD (o F)
"---- "--- --------- ----------- -----------

PBS.1131 .SS.7 8689 <500 NO FLASH AT <200

PBS .1131 .SS.8 8690 <500 NO FLASH AT <200

1 PBS.1131 .SS .9 8691 .<500 NO FLASH AT <200~

17

7
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MITTMAN EBASCO ASSOCIATES, INC.
ANALYTICAL REPORT

SAMPLE RESULTS
CLIENT: NASA PLUKBROOK REPORT PREPARED BY

CONTRACT N0 : ESI-7019-006 DATA RELEASED BY ~W'

REPORTING DATE : 05-Jan-90 UNITS : mg/Kg
1M'lfffffffM"MfffffffyMfff ffffflfffflfft"ffffflffff"1ffflf~f

1

so

CLIENT ID
---------

NEA1 10
---------

TPN
-----------

% SOLIDS
-----------

PBS .1131 .SS.1 8692 1980 82.4

PBS.1131 .SS.2 8693 293 80.2

PBS.1131 .SS .3 8694 190 80.1

PBS.1131 .SS.4 8695 c39 83.3

P85.1131 .SS.5 8696 3050 82.8

PBS.1131 .SS.6 8697 762 81 .5

PBS .1131 .SS.7 8698 801 84.0

PBS.1131 .SS .8 8699 3570 81 .0

PBS.1131.SS.9 8700 1590 78.2



1-'"

01
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HITTNAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT /

SAMPLE RESULTS
CLIENT: NASA PLUMBROOK REPORT PREPARED BY

CONTRACT N0 : ESI-7019006 DATA RELEASED BY CST

REPORTING GATE. 10-Jan-90 UNITS: mg/Kg
sffff~ffff*ffs*of+~frrftrn+*f+e+fyf++ffffrrfinf ffff~r+fefff+ffffs:+ffs*fffffffy+,f*rrfr*fff*se**

CLIENT ID NEAT 10 TPH
--------- ----"---- -----------

PBS.1131 .SS.10 27 114

PBS.1131 .SS.ll 28 <40

% SOLIDS

79.2

80 .6



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

Lab Data File : :AA063 Method Number : 524 .2M

Lab Sample Name : HEAIlt8680 PBSI131SS1 Date Analyzed : 900110
Matrix : Soil Date Collected : 891229
Dilution Factor : 125 .0 Date Received : 891229
Sample Info . : 6C/MS A,TN,ES17@19,Sul 524 .2,4gm/100 UL/SML

U - not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

Concentration . Detection
Compound

-------------------------- -
ug/Kg

--------------------------
Limit

------------------ ------
Dichlorodifluoromethane 125 . U
Chloromethane 125 . U
Vinyl Chloride 125 " U
Bromomethane 12S . U
Chloroethane 125 . U

Trichlorofluoromethane 125 . U
1,1-Dichloroethene 125 . U
Methylene Chloride 125 . U
trams-1,2-Dichloroethene 125 . U
1,1-Dichloroethane 482 .

cia-1,2-Dichloroethene 125 . U
2,2-Dichloropropane 125 . U
Chloroform
Brorrochloromethane

125 .
12S .

U ,
U °

1,1,1-Trichloroethane 197 .

1,1-Dichloropropene 125 . U
Carbon Tetrachloride 125 . U
1,2-Dichloroethane 125 . U
Benzene 125 . U
Trichloroethene 589 .

1,2-Dichloropropane 125 . U
Bromodichloromethane 125 . U
Dibromomethane 125 . U
Toluene
1,1,2-Trichloroethane

125 .
125 .

U
U

1,3-Dichloropropane 125 . U
Tetrachloroethene 125 . U
Dibromochloromethane 125 . U
1,2-Dibromoethane - EDS 125 . U
Chlorobenxene 12S . U

Ethylbenzene 311,
1 ,1 ,1 ,2-Tetrachloroethane 125 . U

+ p-Xylenes 430 .

( page 1 )



BASCH TIT MAN E O ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : ?AA063 Method Number : 524 .2M
Lab Sample Name : HEAI1t8680 PBS1131SS1 Date Analy=ed : 900110
Matrix : Soil Date Collected : 891 223
Dilution Factor : 125 .0 Date Received : 891 229
Sample Info . : 6C/MS A,TN,ES17@19,Sul 524 .2,4qm/100 UL/5ML

U = not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

Compound .
-------------------------------------

Concentration
uq/Kq

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

Detection
Limit

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

' o-Xylene 204 .
Styrene 125 . U
1,1,2,2-Tetrachloroethane 125 . U
Isopropylbenzene 84 . J
Bromoforn 125 . U

1,2,3-Trichloropropane 125 . U
n-Propylbenzene 235 .
Brorrobenzene 12S . U

' 1,3,5-Trimethylbenzene 1775 .
4-Chlorotoluene 125 . U

2-Chlorotoluene 125 . U
tert-Butylbenzene 288 .
1,2,4-Trimethylben_ene

.
2470 .

aec-Butylbenzene 290 .
p-Isopropyltoluene 639 .

1,3-Dichlorobenzene 125 . U
1,4-Dichlorobenzene 125 . U
n-Butylbenzene 125 . U
1,2-Dichicrobenzene 125 . U
1,2-Dibromo-3-Chloropropane 125 . U

1,2,4-Trichlorobenzene 575 .
Hexachlorobutadiene 404 .
Naphthalene 4550 .
1,2,3-Trichlorobenzene 102S .

( page 2 >
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HITTMAN EHASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : ?AA050 Method Number : S24 . 2M

Lab Sample Name : HEAI:8681 PBS11S1SS2 Date Analyzed : -9001 09

Matrix : Soil Date Collected : 891223

Dilution-Factor : 125 .0 Date Received : 891229

Sample Info . : -6C/MS -A,TN,ES170)9,Sul 524 .2,4gfi/100l1L/SML

U -- not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detecti on

Compound
-----------------------

ug/Kg
------------------------

Limit
------------------------------

Dichlorodifluoronethane 36 "
Chloromethane 125 " U

Vinyl-Chloride 125 . U

Sroaromethane 125 " U
Chloroethane 125 " U

r
Trichlorofluoromethane
),I-Dichloroethene

120 "
125 " U_

Methylene Chloride 446 .
trams-1,2-Dichloroethene 125 . U
1 ,1-Dichloroethane 4483 .

cis-1,2-Dichloroethene 12S . U
2,2-Dichloropropane 12S . U
Chl-oroforrr 125 . U
Brorrochloromethane 125 . U

,y 1,1,1-Trichloroethane 423 .

1,1-Dichloropropene 12S " U
Carbon Tetrachloride _ 125 " U.
1,2-Dichlorcethane 12S . U

_ -Benzene 28 .
Trichloroethene 577 .

1,2-Dichloropropene 125 . U
- 8romodfchloromethane 125 " U

Dibromomethane 125 " U
Toluene 26 .
1,1,2-Trichloroethane 125 " U

1,3-Dichloropropane 125 . U
Tetrachloroethene -677 .

.

Dibromochloromethane 125 . U
1 ,2-Dibrorroethane ---EDS 125 . U

- Chlorobenzene 125 . U

Ethylbenzene 431 .
1 ,1 ,1 ,2-Tetrachloroethane 125 . U
m '+ p-Xylenes 240 .



A
HITTMAN-EBASCO ASSOCIATES, Inc .

VOLATILE ORGANIC ANALYSIS-- TABULATED-REPORT

Lab Data File : >PrA050 Method Number : 524 .2M
Lab-Sample Name : -HEAISBSBI PBS1131-532 Date Analyzed : 500109
Matrix : Soil Date Collected : 891228
Dilution--Factor : 125.0

: -6C/MS -A TN ES17019 Sul 524Sample Info
Date-Received :

4grr/100UL/SML2
.891229-

. . , , . ,

U --not-detected
3 - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
Compound ug/Kg Limit
-Xylene----------------------------------

o
--------8-------------------J-

Styrene 125 . U
1,1,2,2-Tetrachloroethane 125 . U
Isopropylbenzene 12S . U
Bronoforrr _ ." 125 . U

1,2,3-Trichlorapropane 125 . U
n-Propylbenzene 71 . 1
Brorrobenzene 125 . U
1 ,3,5-Trirrethylbenzene -692 .
4--Chlorotoluene 125 . U

2-Chlorotol-uene 125 . U
tert--Butylbenzene 133 .
1 ,2,4-Trirrethylbenzene 1000 .
sec-Butylbenzene 125 .
p-13opropyltoluene 337 .

1,3-Dichlorobenzene 12S . U
1,4-Dichlorobenzene 125 . U
n-Butylbenzene 125 . U
1,2-Dichlorobenzene 125 . U
1,2-Dibrono-3-Chloropropane 125 . U

1,2,4-Trichlorobenzene f85 .
Hexachlorobutadiene 82, ,1
Naphthalene 3070,
1,2 .3-Trichicrobenzene 143 .

11

2 >- ( page
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HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE OR6ANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AA064 Method Number : 524 .2M
Lab Sample Name : HEAI#8682 PBS1131SS3 Date Analyzed : 900110
Matrix : Soil Date Collected : 891228
Dilution Factor : 125 .0 Date Received : 891229
Sample Info . : 6C/MS A,TN,ES17019,Su1 524 .2,4gm,)00UL/SML

U - not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
Dichlorodiflucromethane 12S . U
Chloromethane 125 . U
Vinyl Chloride 125 . U
Broaromethane 125 . U
Chloroethane 125 . U

Trichlorofluoromethane

"
I,I-Dichloroethene

/ Methylene Chloride
trams-1,2-Dichloroethene

"

1 ,)-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Brorrochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride

.
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Brorrodichloromethane
Dibromoarethane
Toluene
1 ,1 ,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibrorrochloroarethane
1 ,2-Dibromoethane - EDB
Chlorobenzene

Ethylbenzene
1 ,1 ,1 ,2-Tetrachloroethane

- n + p-Xylenes

J

125 . U
125 . U
12S .- U
125 . U
125 . U

125 . U
125 . U
125 . U
125 . U

89) .

91 .
12S . U

J
125 . U
12S . U
12S . U

125 . U
125 . U
125 . U
12= . U
I IS . U

1043 .
12S . U

125 . U
12S . U
12S . U

12S . U
12S . U
125 . U

(page 1)



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

V
V

Lab Data File : /AA064 Method Number : 524 .2M
Lab Sample Name : HEAISSS82 PBS1131SS3 Date Analyzed : 900110
Matrix : Soil Date Collected : 8912128
Dilution Factor : 125 .0 Date Received : 891229
Sample Info . : GC/MS A,TN,ES17019,5u1 524 .2,4gm,100UL/SML

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

MS - MS/MSD compound

Concentration Detection
Compound .

-------------------------------
ug/hg

-------------------------
Limit

---------------------
o-xylene 12S . U
Styrene 125 . U
1,1,2,2-Tetrachloroethane 125 . U
Isopropylbenzene 125 . U
Bromoforn 125 . U

1,2,3-Trichloropropane 125 . U
n-Propylbenzene 125 . U
Brorrobenzene 12S . U
1,3,5-Triarethylbenzane 269 .
4-Chlorotoluene 125 . U

2-Chlorotoluene 125 . . U
tert-Butylbenzene 240 .
1,2,4-Trimethylbenzene 598 .
sec-Butylbenzene 67 . J
p-Isopropyltoluene 125 . U

1,3-Dichlorobenzene 125 . U
1,4-Dichlorobenzene 125 . U
n-Butylbenzene 125 . U
1,2-Dichlorobenzene 125 . U
1,2-Dibromo-3-Chloropropane 125 . U

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

218 .

3S23 .
40.0 .

125 . U

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

Lab Data File : >AA665 Method Number : S24 .2M

Lab Sample Name : HEAI#8683 PBS1131SS4 Date Analyzed : 900110
Matrix : Soil Date Collected : 891228
Dilution Factor : 125 .0 Date Received : 891229
Sample Info . : 6C/MS A .TN,ES17019,Sul 524 .2,4gm,100UL/SML

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

MS s MS/MSD compound

Concentration Detection
---pound . ------------------------------i--t

Dichlorodifluoronethane 125 " U
Chloromethane 125 . U
Vinyl Chloride 12S . U
Bromomethane 12S . U
Chloroethane 125 . U

Trichlorofluororrethane
1,1-Dichloroethene
Methylene Chloride
trams-1,2-Dichloroethene
1,1-Dichloroathane

cia-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Brorochloronethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Brorrodichloronethane
Di bromovret hane
Toluene
1,1,2-Trichlorcethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloronethane
1,2-Dibronoethane - EDB
Chlorobenzene

Ethylbenzene
1,1,1,2-Tetrachlorcethane
n + p-Xylenes

32 .

23 .

17 .
143 .

125 . U
125 . U
12S . U
125 . U
12S . U

125 . U
125 . U
12S . U
125 . U
125 . U

125 . U
125 . U
12S . U

J
125 . U

125 . U
J

125 . U
J

12S . U
125 . U
125 . U
125 . U
125 . U

10°3 .

739 .
125 . U

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

Lab Data File : >AA065 Method Number : 524 .2M

Lab Sample Name : HEAI:8683 PBS1131SS4 Date Analyzed : 900110
Matrix : Soil Date Collected : 89122.8

Dilution Factor : 125 .0 Date Received : 891229
Sample Info . : 6C/MS A,TN,ES17@19,Sul S24 .2,4grr,100UL/5ML

U - not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene 41 .3 .
Styrene 125 . U
1,1,2,2-Tetrachlorcethane 194 .
Isopropylbenzene 125 . U
Bromoform 125 . U

1 ,2 ,3-Trichloropropane
n-Propylbenzena
Bromobenzene
1 ,3,5-Trimethylbenzene 528 .
4-Chlorotoluene

2-Chlorotoluene
tert-Butylbenzene 129 .
1 ,2,4=Trimethylbenzene 1122 .
sec-B6tylbenzene
p-Isoqropyltoluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Buttlbenzene
1,2-Dichlorobenzene
1 ,2-Dibrono-3-Chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene 4935 .
1,2,3-Trichlorobenzene 385 .

r

r

125 . U
125 . U
125 . U

125 . U

125 . U

12S . U
125 . U

125 . U
125 . U
12S . U
125 . U
125 . U

125 . U
1215 . U

( page 2 )
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HITTMAN EBASCO ASSOCIATES, Inc .

I1 VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : %AA053 Method Number : 524 .2M

Lab Sample Name : HEAI38684 PBS1131SS5 Date Analy=ed : 900109

Matrix : Soil Date Collected : 891228

Dilution Factor : 125 .0 Date Received : 891229

Sample Info . : GC/MS A,TN,ES17019,Su1 S24 .2,4gm,100UL/SML

U - not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
Compound ug/Kg Limit .
-----------------------------------------------------------------------------
Dichlorodifluoromethane 125 . U
Chlororrethane 12S . U
Vinyl Chloride 125 . U
Bromartet hane 125 . U
Chloroethane 12S . U

Trichloroflueromethane 125 " U
1,1-Dichloroethene 125 . U
Methylene Chloride S03 .
tram -1,2-Dichlorcethene 125 . U
1,1-Dichloroethane 125 . U

cis-1,2-Dichloroethene 125 " U
2,2-Dichloropropane 125 . U
Chloroform 12S . U
Broarochlororrethane 125 . U
1,1,1-Trichloroethane 125 . U

1 ,1-Dichloropropene 125 . U
Carbon Tetrachloride 125 . U
1,2-Dichloroethane 125 " U
Benzene 16 .
Trichloroethene 836 .

1,2-Dichloropropane 12S . U
Brovrodichlororrethane 125 " U
Dibromonethane 12S . U
Toluene 23 . J
1,1,2-Trichloroethane 125 . U

1,3-Dichloropropane 12S . U
Tetrachloroethene 125 . U
Dibromochloromethane 12S . U
1,2-Dibrorroethane - EDB 12S . U
Chlorobenzene 12S . U

Ethylbenzene 329 .
1 ,1 ,1 ,2-Tetrechloroethane 12S . U
m + p-Xylenes SSE .

(page ) >



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

Lab Data File : iAAOS3 Method Number : S24 .2M
Lab Sample Name : HEAIi18684 PBS1131SSS Date Analyzed : 900109
Matrix : Soil Date Collected : 891228
Dilution Factor : 125 .0 Date Received : 891229
Sample Info . : 6C/MS A .TN,ES17019,Sul 524 .2,4gm,100UL/SML

U s not detected
J - estimated value, below detection limit

MS - MS/MSD compound

- Concentration . Detection
Compound
-----------------------------------

ug/hg
-------------------------

Limit
-----------------

o-Xylene 170 .
Styrene 125 . U
1,1,2,2-Tetrachloroethane 12S . U
Isopropylbenzene 128 .
Brorroforvr 125 . U

1,2,3-Trichloropropane 12S . U
n-Propylbenzene .. 289 .
Bromobenzene 125 . U
1 ,3,5-Trinethylbenzene 1685 .
4-Chlorotoluene 12S . U

2-Chlorotoluene 125 . U
tart-Butylbenzene 422 .
1,2,4-Trimethylbenzene 2348 .
sec-Butylbenzene 430 .

.

p-13opropyltoluene 806 .

1,3-Dichlorobenzene 125 . U
1,4-Dichlorobenzene 125 . U
n-Butylbenzene 125 . U
1,2-Dichlorobenzene 12S . U
1,2-Dibroaro-3-Chloropropane 12S . U

1,2,4-Trichlorobenzene 12S . U
Hexachlorobutadiene 12S . U
Naphthalene 6332 .
1,2,3-Trichlorobenzene 4S . J

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

Lab Data File : :AA066 Method Number : 524 .2M
Lab Sample Nave : HEA128SBS PBS1131SS6 Date Analyzed : 900110
Matrix : Soil Date Collected : 891228
Dilution Factor : 129 .0 Date Received : 891229
Sample Info . : 6C/MS A,TN,ES17@IS,Sui 524 .2,4gm,100UL/SML

U - not detected
3 - estimated value, below detection l imit

MS s MS/MSD compound

Concentration Detecti on
-Compound . -------ug/Kg Limit

Dichlorodffluororrethane 125 . U
Chloramethane 125 . U
Vinyl Chloride 129 . U
Brooromethane i25 . U
Chloroethane 129 . U

Trichlorofluoromethane 125 . U
1,1-Dichloroethene 125 . U,~
Methylene Chloride 125 . U
trans-1,2-Dichloroethene 125 . U
1,1-Dichloroethane 129 . U

cis-1,2-Dichloroethene 125 . U
2,2-Dichloropropane 125 . U
Chloroform 125 . U
Brorrochloromethane 125 . U
1,1,1-Trichlorcethene i25 . U

- 1,1-Dichloropropene 125 . U.
Carbon Tetrachloride 125 . U
1,2-Dichloroethane 129 . U
Benzene 12S . U
Trichloroethene

_
125 . U

1,2-Dichloropropane 125 . U
Brorrodichloronethane 129 . U

. Dibromorrethane 129 . U
Toluene
1 1 2-Trichloroethane

125 .
129

U
U, , .

1,3-Dichloropropane 125 . U
Tetrachloroethene 129 . U
Dibromochloromethane 125 . U
1,2-Dibromoethane - EDS 125 . U
Chlorobenzene 125 . U

Ethylbenzene 125 . U
1 ,1 .1 ,2-Teirachloroethane 125 . U

+ p-xylenes 125, U

( page 1 >



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

Lab Data File : >AA066 Method Number : 54. .2M
Lab Sample Name : NEAI48685 PBS1131SSS Date Analyzed : 900110
Matrix : Soil Date Collected : 851228
Dilution Factor : 125 .0 Date Received : ^091229
Sample Info . : 6C/MS A,TN,ES17@19,Sul 524 .2,4gm,100UL/5ML

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

MS - MS/MSD compound

Concentration Detecti on
Compound
--------------------------------------

ug/Kg
------------------------

Limit
---------------

o-Xylene 125 . U
Styrene 125 . U
1,1,2,2-Tetrachloroethane 463 .
Isopropylbenzene 125 . U
Bromof orrr 125 . U

1,2,3-Trichloropropane 125 . U
n-Propylbenzene
Brorrobenzene

125 .
125 .

U
U

1,3,5-Trimethylbenzene 166 .
4-Chlorotoluene 125 . U

2-Chlorotoluene 125 . U
tert-Butylbenzene 125 . U
1,2,4-Trimethylbenzene ; 270 .
sec-Butylbenzene 125 . U
p-Isopropyltoluene 125 . U

1,3-Dichlorobenzene 125 . U
1,4-Dichlorobenzene 125 . U
n-Butylbenzene 125 . U
1,2-Dichlorobenzene 125 . U
1,2-Dibromo-3-Chloropropane 125 . U

1,2,4-Trichlorobenzene 125 . U
Hexachlorobutadiene 125 . U
Naphthalene 1743 .
1 .2 .3-Trichlorobenzene 178 .

a

t

( page 2 )



HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT
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Lab Data File : W055 Method Number : S24 .dM

Lab Sample Name : HEAI#8686 PBS113ISS7 Date Analyzed : 900109

Matrix : Soil Date Collected : 891228

Dilution Factor : 12S .0 Date Received : 8912729

Sample Info . : GC/MS A .TN .ES17019,Sul S24 .2,4qm,100UL/SML

U - not detected
i - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
Compound .

---------------------------
ug/Kq

-------------------------
Limit

-------------------------
Dichlorodifluoromethane 24 . J
Chlororrethane 125 " U
Vinyl Chloride 12S . U
Bromomethane 12S . U
Chloroethane 12S . U

Trichlorofluoromethane 112 . 3
1,1-Dichloroethene 125 . U
Methylene Chloride 426 .
trams-l,2-Dichloroethene 125 . U
1,1-Dichloroethane 125 . U

cia-1,2-Dichloroethene 12S . U
2,2-Dichloropropane 12S . U
Chloroform 125 . U
Bromochloromethane 12S . U
1,1,1-Trichloroethane 12S . U

1 ,1-D.i.chloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

i,2-Dichloropropane
Bromodichloromethane
Di bromomet hane
Toluene
1,1,2-Trichloroethene

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1 ,2-Dibromoethane - EDB
Chlorobenzene

Ethylbenzene
1 .1 ,1 ,2-Tetrachloroethane

+ P-Xylenes

12S . U
12S . U
12S . U

25 . J
846 .

12S . U
12S . U
12S . U

27 . J
12S . U

12S . U
12S . U
12S. . U
125 . U
12S . U

S48 .
41 . J

647 .



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

Lab Data File : W055 Method Number : 524 .2M
Lab Sample Name : HEA1#8686 PBS1131SS7 Date Analyzed : 900109
Matrix : Soil Date Collected : 891228
Dilution Factor : 125 .0 Date Received : 891229
Sample Info . : 6C/MS A,TN,ES17@19,Sul 524 .2,4gn,100UL/SML

U s not detected
J - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection.
Compound
-----------------------------------

ug/Kg
-------------------------

Limit
-----------------

o-Xylene .424 .
Styrene 125 . U
1,1,2,2-Tetrachloroethane 231 .
Iaopropylbenzene 176 .
Brorroforn 125 . U

1,2,3-Trichloropropane 125 . U
n-Propylbenzene
Broarobenzene

369 .
125 . U

1,3,5-Trimethylbenzene 2953 .
4-Chlorotoluene 125 . U

2-Chlorotoluene 125 . U
tert-Butylbenzene 645 .
1 ,2,4-Trirrethylbenzene 3909 .
sec-Butylbenzene 682 .

.

p-Iaopropyltoluene 1503 .

1,3-Dichlorobenzene 125 . U 9
1,4-Dichlorobenzene 125 . U
n-Butylbenzene 125 . U ;
1,2-Dichlorobenzene 125 . U I
1,2-Dibrorro-3-Chloropropane 125 .

.
U

1,2,4-Trichlorobenzene 125 . U
Hexachlorobutadiene- 125, U
Naphthalene 7901,
1 ,2 ,3-Trichlorobenzene 11S . 3

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

Lab Data File : >AA056 Method Number : 524 . 2M
Lab Sample Name : HEAI#8687 PBS113ISSS Date Analyzed : 9001 09
Matrix : Soil Date Collected : 8912

8912
28
219Dilution Factor : 125 .0 Date Received :

Sample Info . : 6C/MS A,TN,ESI7019,Su1 524 .2,4grr,100UL/SML

U - not detected
3 - estimated value, below detection limit

!!!~7! 77 MS - MS/MSD compound

Concentration Detecti on
Compound

----------------------------
ugKQ

------
----/--

-------
Limit

----------------------
Dichlorodi f luororethane 36 . J
Chloromethane 125 . U
Vinyl Chloride 12S . U
Bromomethane 125 . U
Chloroethane 125 . U

Trichlorof luoronethane _ 125 . U
1,}-Dichloroethene 125 . U
Methylene Chloride 205 .
trans-1,2-Dichloroethene 125 . U
1,1-Dichloroethane 12S . U

cis-1,2-Dichloroethene 125 . U
2,2-Dichloropropane 125 . U
Chloroform 125 . U
BrorroChloromethane 125 . U
1,1,1-Trichloroethane 125 . U

1,1-Dichloropropene 125 . U
Carbon Tetrachloride 125 . U
1,2-Dichloroethane 12S . U
Benzene 2S . J
Trichloroethene 12S . U

1,2-Dichloropropane 125 . U
Bronodichloronethane 125 . U
Dibrorromethane 125 . U
1 .1,2-Tol e

Trichloroethane
41 .

25 .
J
U

1,3-Dichloropropane 125 . U
' Tetrachloroethene 125 . U

Dibromochloromethane 12S . U
1,2-Dibromoethane - EDS 12S . U
Chlorobenzene

_
12S . U

Ethylbenaene S4S,
~- 1 ,1 ,1 ,2-Tetrachloroethane 375 .

m + p-XYlenes 1115 .

( page 1 >



HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE OR6ANIC ANALYSIS - TABULATED REPORT

Lab Data File : :AA056 Method Number : S24 .2M
Lab Sample Name : HEAISSS87 PBSi131SSB Date Analyzed : 900109
Matrix : Soil Date Collected : 891228
Dilution Factor : 125 .0 Date Received : 891229
Sample Info . : 6C/MS A,TN,ES17019,Sul S24.2,4gm,100UL/SML

U s not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
Compound
-----------------------------------

ug/Kg
------------------------

Limit
------------------

o-Xylene 703 .
Styrene 12S . U
1,1,2,2-Tetrachloroethane 283 .
Isopropylbenzene 380 .
Broaroform 125 . U

1,2,3-Trichloropropane 12S . U
n-Propylbenzene 612 .
Bromobenzene 125 . U
1,3,S-Trimethylbenzene 4365 .
4-Chlorotoluene 12S . U

2-Chlorotoluene 12S . U
tart-Butylbenzene 618 .
1 ,2,4-Trirrethylben_ene 4413 .
sec-Butylbenzene 858 .
p-Iaopropyltoluene 18S4 .

1,s-Dichlorobenzene 12S . U
1,4-Dichlorobenzene 12S . U
n-Butylbenzene 12S . U
1,2-Dichlorobenzene 31 . 3
1,2-Dibromo-3-Chloropropane 12S . U

i,2,4-Trichlorobenzene 12S . U
Nexachlorobutadiene 12S . U
Naphthalene 13388 .
1 ,2 ,3-Trichlorobenzene 198 .

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

Lab Data File : >AA067 Method Number : 524 .2M

Lab Sample Name : HEAI#8688 PBS11315SS Date Analy_ed : 900110

Matrix : Soil Date Collected : 891223

Dilution Factor : 125 .0 Date Received : 891229

Sample Info . : GC/MS A,TN,ESI7019,Sul S24 .2,4gm,100UL/SML

U s not detected
3 s estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
Compound . ug/Kg Limit
---------------------------------------------------------------------------
DichlorodifluoroMethane 12S . U
Chloromethane 12S . U
Vinyl Chloride 12S . U
Bromomethane 125 " U
Chloroethane 125 . U

Trichloroflucronethane
1,1-Dichloroethene
Methylene Chloride
trams-1,2-Dichloroathene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Broraochloromethane
1,1,1-Trichloroethene

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloromethane
Dibrorronethane

.
Toluene
1 1 :-Trichl th, , oroe ane

1,3-Dichloropropane
Tetrachloroethene.
Dibroroochloromethane
1,2-Dibronoethane - EDS
Chlorobenzene

t
Ethylbenzene

�r 1 .10 ,2-Tetrachlorcethane
m + P-Xylenes

123 .

1019 .

140 .

38 .

12S . U
125 . U
12S . U
125 . U
12S . U

125 . U
125 . U
125 . U
125 . U

J

125 . U
125 . U
125 . U
12S . U

125 . U
125 . U
11. . u
125 . U
12S . U

12S . U
125 . U
12s . . U
125 . U
125 . U

12S . U
J

(page 1)
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HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE OR6ANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AA067 Method Number : 524 . LM
Lab Sample Name : HEAI1k8688 PBS1131SS9 Date Analy=ed : 900110
Matrix : Soil Date Collected : 891223
Dilution Factor : 12S .0 Date Received : 891229
Sample Info . : 6C/MS A,TN,ESI7019,Sul 524 .2 ,4gm,100UL/SML

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

MS - MS/MSD compound

- - Concentration Detection
Compound .
-----------------------------------

ug/Kg
-------------------------

Limit
---------------

o-Xylene 125 . U
Styrene 125 . U
1,1,2,2-Tetrachloroethane 125 . U -
Isopropylbenzene 125. U
Bronoforrr 125 . U

1,2,3-Trichloropropane 125 . U
n-Propylbenzene 125 . U
Bromobenzene 125 . U
1 ,3,5-Trirrethylbenzene 178 .
4-Chlorotoluene 125 . U

2-Chlorotoluene 125 . U
tert-Butylbenzene 125 . U
1,2,4-Trirrethylbenzene 204 .
sec-Butylbenzene 125 . U
p-Isopropyltoluene 125 . U

1,3-Dichlorobenzene 125 . U
1,4-Dichlorobenzene 125 . U
n-Butylbenzene 125, U
1,2-Dichlorobenzene 125, U
1,2-Dibromo-3-Chloropropane 125 . U

1,2,4-Trichlorobenzene 193 .
Hexachlorobutadiene 125 . U
Naphthalene 1255,
1,2,3-Trichlorobenzene 125, U

( page 2 )
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Hi TTFinrv ESASiu ASSOCIATES , Inc .
.. ~ ANALYSIS - TABULATED REPORTVOLATILE ORGANIC

Lao Gata File : >nniw3 i-lefiiod ivdridei= : Sc4 .2Fi~
' Lab Sample Nbine : HEnix 26 FESiiBiSSiG mite, nnaiy=eo : SGZi0S

Soilinirix :' Geic CoIlecfed : i223a3.r
uiluiion Fec~o~ : 2 .S Geie Received : Zivr

Sample iifo . : GUMS n,Tri,ESi ir7TS,SiiI7TS,SiiI 524 .c,29ri,LLl5~1L

v. - no{ o'e{ecied
J eati~na£ed value, bclaw defer{ ion i~if

pig - ii5iMSG coripound

: Concc-nir=aiion' Ge ecti on. f . . ., . .~ .

Compound u91ng
- -

LIMIT
-- - -------------------------------

lor=o~ifiuoFo;e£~hnneGicfi

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

~ "

- ---- -

~
Ch1oronetFiarie S.
tlinyi Cfilor=ide

j/ oror~or~ethsne S
Chloroe~hane =DID .

-
_

Trictihloro .luor=o+;4thane
i.-6ichloroethene1

3 "
3

G
u., .

fletnylene Chloride. :~ .
7, _v.

.

trans-i,2-Gichloroe{fiene ~ "
t,i-Gchlor=oethene gimp,

S . u
Z ,~-Gicniorop'~opane ~ . 'v
Chloroform i . J
6ro~iochlcromettinne S . u
i , i , i-7~ichlo~oe{nene 3 . i3

1 ,1-GICRioropropene 3 . u
%Cgrz66A Tiiii:iifil '~ :"n 0 1 3 . u

d et
a nzene
T riciiloroetiiene 3 . l1

1,2-uichlo~op~opene S . t.)
. 6r=oniodicnio~onefhdn'e 3 . u

G6r=orioi~et~iene S . v
Toluene ' 2 ;

,c-Trichlorcei~nne
,

S .
,
u

- i ,3-viciilorop~opane B . u
Tetrechloroethene

' L
.

Gib~o~ochlor-orietFiarie

.

3 J
1 ,2-Qi6i=orioe{hane - cBo

.
S .

Ch1oP'ODOr12Cr1C 3 . 'v

y 6en-ene

i 1 . .1
1T .

ii,i,c-Te~~ncnlo~oefFene. Z v
T p-Xyiene3

.

9f1~ i i% page



t7 ' n~i.nn' nnn_w--r.
iiiTii-iniv conauu n~au~ln c~., . inc .

' VGLnTILE ORGANIC AAALYSiS - inSULnTMG icrunT

L
innv^d3 Pleifid ivuMoerx : 344 .4i*i_ Lao vain File=

SnSLab Sample Nnr;e : iicnif 29 FoSi131SSiG Date nnnIysed : SivE.iin
rieG'afeCollecteds 1Z :SnoS` Soil
Dilution Facio~ : Z .S Ga{e Receiveo : iu'iv3Svi

Sample info. 6CiMS n,Ti~,cSi7~1S,Su1 Scd.2,Z~ri,LLlSi1L

U = .no{ deiecfed
J - estimated value, beidefection limit

MS = MSiMSO c6Apound

Con'cenir`ifion Detection

Compound
------------------------

uqii%~
------------------------------------------------

o-Xylene 14 .
Styrene 3 . U

i , 1.,c ,c-Tetr=ecF~Io~oetFnne S .
iaopr-opyi5eniene"
6rorio orr~ B . U

i ,r ,3-Trioiilorop~opnne S .
n-?ropylbeniene i2 .
oror~obe~zene 3 ~ u
i ,3,5-irinehyl~enaene lea .

L

w-ihlo~ofoluene 3 " U

2-CFiiorofoluene 3 . i.+
tert-outyltieniene 23 .
1 4-Trine{h~16enzene

.

aec-oufy-lbenzee . i 1 .
p-Iaopropyltoiuene 27 .

i,3-Gichlo~ooenzene L . ~i
i ,w-Gicnlor=ooeniene 2 . J
n-oufy'I6enien~ . 3 . U
t,c-uichiorobenzene 3 . U
1,2-Gibro~io-3-Chloropropnne 3 . U

i ,2 ,i-Tr-iiFior-o6eniene 3 .
~exndh`io~obutediene 3 . u
ninpht iia 1 ene S48 .
i ,2 ,3-Triclilo~ooeriierie

a

w
% page 2



HiTT'riniv conSCu ASSOCIATES, Iric .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

I
Lab' a;ta FfIef' /"AA04+ ieiefFod nur'*cer= : 3 :w . 2t'1

Lab SaAp
'
l

" Nfi~ie : HEAltrwnilt 30
w ". .ASSa113i SS .~ .~ G6ie nnalyzeo :ro

w r~n.Sr~~ wsv~
Sdilmesrix Gdie Cdilec£ed : iZ2So"s

uiiiuiion F6ctoi=i 2 .5 Gfi{e ReceivaBB : 01OBSG

r Sa~iple irifo . .. Giii°(S A,TN,M-S1 7Q1ff,SUI SZ4.2,2Sqri,LLiSML

lJ ='no£ ~e£ec~ed
value, beloW3 - eefiria£e~ * defecfion Iiliif-

m.5 '- SIP~~SG conpound
.-

Concenf'r=i£ioTi Detecti on
io~pound

-----------------
uqi i%g

---------------------------------
L.IMI i

---------------------------
uichlorodifluoi=o1;efnine Do, .
Ciiloronietharie 3 "
Viny'i Cfilo`ride

-

3 .
^oro~nor~efiien'e

_ Ghloroe~liane
` .

li3G .
.

i i ch`lo~o fluo~onie£h"aria 4z .
,i-Dicfilor=oe£henei 3 ".

Keiiiylene Ch`lor=ide iGS .
~r=6na-i ,2-GicF~Io~oe£i,ene 17 .
i chlor=de£iinne G73 .

ci-1,2-6ic9I6Foe{Fene ioS .
2 ,2-Gichlor=op~opene 3
Chlorofo~r~ 3 .. _
or`or~ochior=orietiiane 3 . u

icFFI6r:oe{Rime 3 .

`i , i-Gichloropr-opene 3 . u
Oar6on Tefrachlo~iae 3 . J

.1 :Z-Gi_cnlo~oeth"dne 3 . ii
oenxene 3 . U
Tr:IEfl6Foi£jjj,j 997 .
1 ,2- ichioropropane 3 . u .
oro~nodicioe=orietherie 3 . l)
Gibrofiowe(Ffiine 3 . u
Toluene g ,. . ._
i , i ,2-TFicF~IoFoe£hene 3 . u

. i~3-Gichio~opdop'arie 3 . i.i
Tetrae}ilor-oeflime

J- u

Gibr=oriochlororiethaneone v
i .,2-~ibr=o~oe liene - cuc .3 U
Ch1arc~7Cn2CT1C 3. V

GjFylb:niene 1 ;,
i " i .2-Te~~ecniodoe£nerie 3 . u

^r p-Xyienea 4 .

( page- i 3



HiTTriniv -cnnouG nn~Sui inTcS , Inc .
VOLATILE ORGANIC ANALYSIS TABULATED REPORT

Lab Gnta i=ile:ii"inE'14 ites5od idunioei= : 524 . 2i~i

Ln6 Sam-plc iJaAc° HEAIS 30 PES1131SSi 1 D6ie nnaly'zeo : Seiv1 65

i-iofTix~ Soil 081e C611e6fed : i22S85

Dilution Facfor=i Z.S Gete Received : EiVi3S~

San~le IniV. : 6CMS A,Tff,ES17Pii3,SuI Sc4 .Z,ZSdr'i,LLiSi1L

J esfi
,
r~afed valu

.
e, below difficiii6ii li'~m

s, prs 9s,0 ~~i;50-ziiio

Conceniri 0*8ffiefi, 61T
u r%

X"y I' c"n' c,
--------------------------------------------' ----------------

j .
~renea 3 . U

1 ,1 ,2 ,2-Tefr=ecfiI 6Poeffiane 122 .
Iaopropylbeniene

ofo~o r
3 .
3

US
Uro ~ r~ .

i ,2 ,3=Tri.ciilo~opr=opan~ 3 . 'v
n-r~opyibenzene 3 . U
orooiooeniene o . U
1 ,3,S-Ti=igefFiji aenzene 3-. U
4-Ch`Ior=ofoiuerid 3 . v

2-Chlorofoluene 3 . U
iert-8ufylcen`iene . +
'i ,2 ,4-ir-iniefhyI6edzene

10,
3 . u

Sec-outylben`~ene 3 . U
p-IEop1;opylfoluene 3 . U

i ,3-uiciiiorooenierie 3 . v
'i ,w-ilichlo~o6eniene 3 . U
n-outylbenzen`e 3 . U
i ,~-a_ichlo~o6eni~ne 3 . u

uib~orio-3-C-IdFopFropane 3, U

1 .,c ;4-Trichlo~obenzene 3, U
Hex*aciilo~otiuiadiene 3 . u
~iaphthniene 223,
1 ,2 ,3-Tr=icnior=oocrizcrie o ,

ipage Z)
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Introduction

One 9000-gallon diesel fuel tank, the underground piping and a
service pump were removed from the NASA Lewis Research Center's
Plum Brook Station on 16 July, 1990 . The location is shown in
Figure 1 . The tank was inerted and cleaned by Samsel Services and
removed by Independence Excavating under contract to Turner
Construction, which is a subcontractor to Warner/Osborn/Pardee .
The removal, and sampling program was directed by James E. Park
of Warner/Osborn/Pardes . The removal was observed by Mr Paul
Clapp of the Bureau of Underground Storage Tank Regulation, the
State of Ohio .

The sampling was performed by Mr Brad Boyer of OEM Remedial
Services . The samples were immediately taken to OEM's ETC lab in
Findlay, OH for analysis . A water sample was taken by Mr . Mike
Slivka of Warner/Osborn/Pardee on 24 July, 1990 after the
excavation had filled with groundwater and rainwater . This sample
was delivered to OEM's ETC lab on 24 July, 1990 . Strict Chain-of-
Custody procedures were followed in each case .

Field Observations

A plan layout of the tank area is shown in Figure 2. The removal
began with the excavation of the cover material above the tank .
After the tank was exposed, it was discovered that the tank was
not fiberglass as expected, but steel . The fill and supply piping
was removed and LEL and Oz readings were taken. The readings
indicated that there was sufficient oxygen and only low levels of
volatile organics in the tank . A hole was cut to allow entry for
cleaning . The tank was pumped of residual diesel fuel and
decontaminated with a cleaning solution .

Upon removal of the tank, the hole appeared dry . A very slight
discoloration was evident below the tank . The tank had been
backfilled with a medium-course sand, which appeared clean along
the sides of the excavation . Photoionization Detector (PID)
readings taken of the excavated material indicated that volatile
organics were not present . Following the removal of the tank
groundwater began seeping into the excavation . The majority was
removed along with the additional soil taken from below the tank
bottom . Approximately three (3) feet of soil was removed from the
hole below the original tank bottom . The wet soil was placed in a
plastic-lined containment area .

Due to the groundwater seepage and the instability of the sand
around the excavation, the soil samples taken from the bottom of
the hole were collected from soil removed by the backhoe . Three
buckets were removed, one from each end of the excavation,an one
from the center . - ept'ho

or three feet below theA 111 1 on,
f'original tank bottom . A representative sample was taken from each

bucket using a wooden tongue depressor . All samples were



immediately placed in 8 oz . I-Chem sample containers and sealed
with teflon coated lids .

An H-nu PID instrument was calibrated prior to use according to
the manufacturer's specifications by Mr Hoyer . The instrument
probe was placed directly above the soil prior to all readings .
All PID readings of the excavated soil were at background levels
(< 4 ppm) .

One soil sample was taken along the underground supply line and
one sample was taken directly adjacent to the service pump pad.
The supply line sample was taken after the line had been exposed
and removed, at a depth of approximately three feet . The sample
at the service pump was taken prior to its removal . These samples
were taken using a hand-driven split-spoon sampler . The locations
of these samples are shown in Figure 2 .

A composite sample of the excavated material was taken to
determine its suitability for disposal in a sanitary landfill .

Sample Results

The results of the analyses of the five soil samples and of the
groundwater/rainwater sample are included in Table 1 . The
original . data sheets are attached to this report . The sample
locations/identifications are as follows :

Sample# Location

001 East end of tank pit, 13' depth
002 Middle of tank pit, 13' depth
003 West end of tank pit, 13' depth
004 Composite of excavated material
005 Adjacent to service pump, 1 .5' depth
006 20' along underground supply pipe line, 3' depth .

Descriptions of the analytical methods used to determine the
concentrations of TPH, BET%, flash point, pH and metals are found
in the attached analytical report . The associated quality
assurance data and the chain of custody form are also included in
this attachment .



TABLE 1 . Sampling Results Summary

Sample Number

,,Analysis 001 002 003 004 006 007 water

pH 8 .02 7 .77 7 .64 8 .2 8.71 8 .70 ----

TPH nd 8.28 nd nd 1020 18 .9 nd

Benz . nd nd nd nd nd nd nd

Eth.
Benzene nd nd nd nd nd nd

I
nd

Toluene nd nd nd nd nd nd nd

Xylenes nd nd nd nd nd nd ad

iFlash Pt .
CI

>93 >93 + >93 >93 >93 >93 ---

'Tot . Pb 4 .35 3.58 3.77 ---- 18 .8 11 .5 ---



CLOSURE ASSESSMENT

Both the analytical data and the field observations indicate that
the excavation is clean. Sample 002 did contain 8 .28 mg/Kg TPH,
but the Plum Brook site is known to have high background levels
of petroleum hydrocarbon due to the presence of oil-containing
shale in the near-surface formations . The groundwater which
filled the pit did not contain pertrolem hydrocarbons or BET%
above background levels .

The high TP8 value recorded at the service pump was probably due
to surface spillage . The sample (005) was collected prior to
removal of the pump, the majority of the contamination should
have been removed with the removal of the concrete pad and
adjacent soil .

NASA intends to pump the groudwater/rainwater from the excavation
and backfill with sand . The excavated soil will be hauled to the
BFI-Ottawa Co . landfill upon acceptance .

Names and Addresses

NASA Project Manager
Ron Zurawski
21000 Brookpark Rd
MS 501-8
Cleveland, OE 44035
(216) 433-5458

Warner/Osborn/Pardee
James E. Park
Environmental Engineer
26777 Lorain Rd
N. Olmstead, OR 44070
(216) 835-9400

ETC Labs (OHM Remedial Services)
Robert Schock
Lab Manager
166406 U.S Rte. 224 East
Findlay, OH 45839
(419) 423-3526
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immediately placed in 8 oz . I-Chem sample containers and sealed
with teflon coated lids .

An H-nu PID instrument was calibrated prior to use according to
the manufacturer's specifications by Mr Boyer . The instrument
probe was placed directly above the soil prior to all readings .
All PID readings of the excavated soil were at background levels
(< 4 ppm) .

One soil sample was taken along the underground supply line and
one sample was taken directly adjacent to the service pump pad.
The supply line sample was taken after the line had been exposed
and removed, at a depth of approximately three feet . The sample
at the service pump was taken prior to its removal . These samples
were taken using a hand-driven split-spoon sampler . The locations
of these samples are shown in Figure 2 .

A composite sample of the excavated material was taken to
determine its suitability for disposal in a sanitary landfill .

Sample Results

The results of the analyses of the five soil samples and of the
groundwater/rainwater sample are included in Table 1 . The
original . data sheets are attached to this report . The sample
locations/identifications are as follows:

Sample# Location

001 East end of tank pit, 13' depth
002 Middle of tank pit, 13' depth
003 West end of tank pit, 13' depth
004 Composite of excavated material
005 Adjacent to service pump, 1 .5' depth
006 20' along underground supply pipe line, 3' depth.

Descriptions of the analytical methods used to determine the
concentrations of TPH, BET%, flash point, pH and metals are found
in the attached analytical report . The associated quality
assurance data and the chain of custody form are also included in
this attachment .



CLOSURE ASSESSMENT

Both the analytical data and the field observations indicate that
the excavation is clean . Sample 002 did contain 8 .28 mg/Kg TPH,
but the Plum Brook site is known to have high background levels
of petroleum hydrocarbon due to the presence of oil-containing
shale in the near-surface formations . The groundwater which
filled the pit did not contain pertrolem hydrocarbons or BET%
above background levels .

The high TPH value recorded at the service pump was probably due
to surface spillage . The sample (005) was collected prior to
removal of the pump, the majority of the contamination should
have been removed with the removal of the concrete pad and
adjacent soil .

NASA intends to pump the groudwater/rainwater from the excavation
and backfill with sand . The excavated soil will be hauled to the
BFI-Ottawa Co . landfill upon acceptance .

Names and Addresses

NASA Project Manager
Ron Zurawski
21000 Brookpark Rd
MS 501-8
Cleveland, OH 44035
(216) 433-5458

Warner/Osborn/Pardee
James E . Park
Environmental Engineer
26777 Lorain Rd
N . Olmstead, OH 44070
(216) 835-9400

ETC Labs (OHM Remedial Services)
Robert Schock
Lab Manager
166406 U .S Rte . 224 East
Findlay, OH 45839
(419) 423-3526
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OHM COrpoItion

Eayiroo=wnW Te*tma
and Cerdfiention Corp .

ANALYTICAL REPORT

CLIENT: NASA
Cleveland, OH

ATTN: D . Lockert

PROJECT NUMBER: 7628 SAMPLE TYPE: Solids

ANALYSIS PERFORMED:

Conventionals, Aromatic Volatiles, and Metals

(Samples : 001 through 004, 006, and 007)

DATE COMPLETED: 7-26-90 DATE RECEIVED: 7-17-90

This report is "PROPRIETARY ANDCONFIDENTIAL" and delivered to . and intended for the exclusive

use of the above named client only. Environmental Testing and Certification Corp . assumes no
responsibility or liability for the reliance hereon or use hereof by anyone other than the above named
client.
The analyses and data interpretation that form the basis of this report was prepared under the direct
supervision and control of the undersigned who is solely responsible for the contents and
conclusions therein.

Reviewed and
2 d%pproved by: Date:

Robert J. Sc ck, Mgr., ETC-Findlay Laboratory

16406 I:S . Route =4 Eam 8 P.O . Box 1404 W FRndLy . Ohio 45839.1404 419-423-3526
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PROJECT 7628

SUMMARY REPORT OF ANALYTICAL SEFVICES

1 . INTRODUCTION

ETC-Findlay Laboratory received 6 samples from OHM Corporation
(OHMC) . These samples were acquired by their technical personnel
and transferred to the laboratory complete with Chain-of-Custody
Record(s), a copy of which is attached for reference . These
samples were analyzed for the following :

Samples are tested for pH according to USEPA's Test Methods for
Evaluatina Solid Wastes . Physical/chemical methods , SW-846, 3rd
edition, September 1986 . Method 9040, "pH Electrometric Method ."

Flash Point

Flash points were performed from 230C through 930C according to
the procedure specified in USEPA's Test Methods for Evaluating
Solid Wastes . Physical/Chemical Methods , SW-846, 3rd edition,
September 1986 . Method 1020, "Seta-flash Closed-cup Method ."

Total Petroleum Hvdrocarbons by IR

Samples were prepared according to USEPA's Test Methods for
Evaluating Solid Wastes . Physical/Chemical Methods , SW-846, 3rd
edition, September 1986 . Method 9071, "Oil & Grease Extraction
Method for Sludge Samples," cleaned up using silica gel and
analyzed according to Method 418 .1, "Petroleum Hydrocarbons,
Total, Recoverable, Spectrophotometric, Infrared ."

Aromatic Volatile Orcranics

Soil samples were prepared and analyzed according to USEPA's
Methods for Evaluating Solid Wastes . Physical /Chemical Methods ,
SW-846, 3rd edition, September 1986 . Method 5030, "Purge and
Trap" and Method 8020, "Aromatic volatile organics ."



7-27-90
2

PROJECT 7628

SMUKARY REPORT OF ANALYTICAL SERVICES

RCRA Metals

Samples were prepared and analyzed according to IISEPA's Test
Methods for Evaluating Solid Wastes . Phvsical/Chemical Methods ,
SW-846, 2nd edition, July 1982 . Samples were prepared by Method
3010, 3030, 3050, or 1310 as appropriate for the following
metals : arsenic, barium, cadmium, chromium, lead, selenium, and
silver . Sample analyses for these metals were performed
according to Method 6010, Inductively Coupled Plasma Method
(SW-846 Proposed Sampling and Analytical Methodologies, 1984) .
Mercury was prepared and analyzed by Method 7470 or 7471 ; Manual
Cold Vapor Techniques .

2 . ANALYTICAL RESULTS

The following tables detail the analytical results for samples
#7628-001 through #7628-004, #7628-006, and #7628-007 .

NOTE.-

ETC-Firskay rill retain samtes for a swaxiaa of Sixty (60) dogs after cawletion of the analysis Lintess
specifically roomted by the client to hold then for a longer period of tire . Where possible, ETC-Findlay
rill endeavor to return sarples to the client; in the event that this is not practical, ETC-Findlay wilt
dispose of the rwaininq saeples at a noaineL tee of $5 .00 per sample .
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QUANTITATIVE RESULTS



TABLE 1 : QUANTITA) .Ld RESULTS
CONVENTIONAL DATA (QR10)

JU 1990

Chain of Custody Data Required for FTC Data Management Summary Reports ,
JE6422 OIIM CORP ., MIDWEST REGIONAL OF 007628 ; . : . : 001 900716 603085

ETC Sample No . Crnnpaily Fac111ty Sample PoInt Date Joblliik

Results

Sample Report Blank
Compound Concen . UL Concen . Batch'

Flash Polnt . Seta Flnsh De C
b IR kl 11 dl

.

> 93
ND

-
5 00

N/A
Nb

RE01781
W01862rucar ons ( ) inet ro ewn

P ~'
.

pil (Electrode) s 8 .0 - N/A QRE01772



TABLE 1 : QUANTITATIVE RESULTS JUL

CONVENTIONAL DATA (QR10)

1990

Chalrn of Custody Data Reqtdred for ETC Data Naiiagement Simunary Reports

JE6423 OIIM CORP ., MIDWEST REGIONAL OF 007628 002 900716 603085

ETC Sample No . Company Facility Sample Point Date Jobllnk

Results

Compound
Sample
Concen .

Re~ort
UL

Blank
Conceal . Batch

Flash Poinc, Seta Flash Dt~ C
I'1!trolelml Ilydrocarhoils (IR) mpkg
I'll (Elecrrade) std

> 93
8 .2
7 .77

-
5 .00
-

N/A
NI)
N/A

RE01781
( RE01802
QRE01772



TABLE 1 : QUANTITH . ..VE RESULTS
CONVENTIONAL. DATA (QR10)

5, 1990

ha
In of Cusi0-Jy Data Required for ETC .Data Management Suawwry Reports

JE6424 OIIM CORP ., MIDWEST REGIONAL. OF 007628 003 900716 . .603085

ETC SamJ)1e No . company FacIIJty Scruple Point Date JoblInk

Results

Sample Report Blank
Compound Concen . DL Concen . Retch

.

I'lash Police, Seto Flash De C
l b IR %P Ill

> . 93
ND

-
005

NLA
NI)

RE01781
IRE01802eum rocer ons ( ) mgetro y~

d 6
.

N A RE01772pll (Electrode) sf 7 . - / Q



TABLE 1 ; QUANTITA fIVE RESULTS J- 15 . 1990

CONVENTIONAL. DATA (OR10)

Chain of Custody Data Required for 8'TC Data Hensgement Summary Reports

JE6427 OHM CORP ., MIDWEST REGIONAL. 0F. 007628 . 004 :' 900714' ; 603065

:TC Sample No . Company Fac111ty Sample Pci1nt . Date . Job11n1

Results .

Sample Report Blahk
. . .Compound Concen . DL Co1tceri . patch

Flash Point . Seta Flash De C
b ~kd IR)Hl

> . 93
ND

-
005

NLA
Nu

QRE01781
2RE01802gons ( mgetns y rocarPetro

I
.

I I Ipll ( Electrode) std 8 . 21 - N/A QRE01772 "



TABLE 1 : QUANTITAi .JE RESULTS
CONVENTIONAL DATA (QR10)

Jk 1990

Chain of Custody Data Required for RTC Data Hanagement Summary Reports

JE6425 OIIM CORP ., MIDWEST REGIONAL of 007628 006 900716 603085

ETC Sample No . company F~ac111ty Sample Point Date JoblJnk

Results

Sample Report Blank
Coniprnlud concert . UL Concen . Batch I

Flash Pulnt . Seta Flash De c
1'. :t vul culn 11) -ocarbolis (lit) mgg101~-g

> 93
1020

-
5.00

H6A
N"

1:01781
QRE01602

111 (El ect1*0 e ) std 8 .71 - N/A QRE01772



TABLE 1 : QUANTITAiiVE RESULTS

CONVENTIONAL DATA (QR10)

Chain of Custody Data Required for RTC Data Management Summary Reports

JE6426 O11M CORP ., MIDWEST REGIONAL OF 007628 007 900716 603085

TC sample No . Company Facility : Sample Point , Date Jobllnl

Compound

Flash Point, Seta Flash
Patroletun Hydrocarbons (IR)
p11 (EIFctro(ie)

Resu lts .

Sample Repo rt Blank
Concen . DL Concen

De C > . 93me
18 .9

std 1 8 .7

N
5
- .001 N6A
-

N/A

ib 9 1990



TABLE 1 ; QUANTITAriVE RESULTS
AROMATIC (BTXE) VOLATILE$ (JR78)

J . 6, 1990

Chain of Custody Data Required for ETC.p4ts Management Summary Reports

. 900716 603085JE6422 OIIM CORP ., MIDWEST REGIONAL OF 007628 001

ETC Sample No . Company Faculty Sample Point Date Jobllnk

Results

Sample Report Blank
Compound Concen . DI. Cotlcen . Match i

mg/k8 mg/k8 ag/k8
. .

Benzene ND .500 ND W0338
Toluene ND .500 ND (W0338
Etliylbenzene ND .500 ND 338

W01)-Xylene ND .500 ND ( 338
iu-Xylena ND .500 ND QW0338
o-Xylene ND .500 ND QW0338'



TABLE 1 : QUANTILAVE RESULTS
AROMATIC (BTXE) VOLATILES (JR78)

Chain of Custody Data Required for FTC Data Hanagement Summary Reports

JE6423 OHM CORP ., MIDWEST REGIONAL OF 007628 002 900716 : . 603085

ETC Simple No . Company Facility Sample Point Date . Job IInk

Results,

Sample Report Blank
Compound Concen . 1)L Concert . Batch I

mg/kg nlS/kg nw/kg

Demene
Toltseei

ND
ND

.488

.488
ND
ND

140338
(140338

Ethy)l~enzene ND
ND

.488
488

ND
ND

140338
$140338p-Xylene

m-Xylene ND
.
.488 ND (W0338

o-Xylene ND .488 ND (W0338

.6 . 1990



TABLE i s QUANTITA i lVE RESULTS .6, 1990

AROMATIC (BTXE) VOLATILES (JR78)
Chain of Custody Data Required ,for ETC Data tlenegemeut Summary Reports

JE6424 OHM CORP . , MIDWEST REGIONAL OVO0]628 ': : . .. : .003 : 900716 ' _ 603085

ETC Sample No . Company Facillty Sample Polrtt Date Jobllnk

Results

Sample Repc~rt blank
Compound Concen . Dl. Concen. Batch

mg/kg 111g/kg aw/kg .
tf~ ND

499 D 8T~~1 u~nF ND . N (W0338
E~hylbFnce~~e ND .499 ND 110338
p-Kylene ND .499 ND W0338
m-Xylene ND .499 ND 110338
a-Xylene ND .499 ND W0338



TABLE 1 : QUANTITAolVE RESULTS

AROMATIC (BTXE) VOLATILES (JR78)
Chalet of Custody Data Required for ETC Data Hanagement Summery Reports

JE6427 OHM CORP ., MIDWEST REGIONAL OF 007628 004 900716 603085

ETC Sample No . Company Fac111ty Sample Point Date Jobllnk

J, J, 1990

Results

Sample Report Blank
Compound Concen . DL Conceis . Batch '

mg/kg n#g/kg *IkB

11c~i~zene ND .494 ND QW0338
1� 1 �e�e ND .494 ND (W0338
Ethylbenzene ND .494 ND W0338
p-Xylene ND .494 ND W0336
m-Xylene ND .494 ND W0338
o-Xylene ND .494 ND W0338



TABLE l : QUANTITAeiVE RESULTS

AROMATIC (BTXE) VOLATILES (JR7S)

1990

Chain of Custody Data Req0 red for ETC Date 11anagement Stimmary Reports

JL6425 01111 CORP ., HIDWES'r REGIONAL OF 007628 006 900716 603085

E7'C Sample No . Company Faclllty Sample Point Date Jobllnk

Results

Sample Re )ort
M

Blank
Co�,',cued Concen . . Conceii . Batch

mg/kg mg/kg wg/kg

ia~z o ND
.483 ND 110338

uciwu:T~~ 1'I' ND ,483 ND W0338
z
p ~~e QI -Xviene ND .483 ND 40338

m-Xyleiie ND .483 ND QW0338
~, .NyIe�t . ND .483 ND QW0338

I



0

TABLE 1 : QUANTITMIVE RESULTS

AROMATIC (BTXE) VOLATILES WR78)

Chain of Custody Data Required for ETC Date Hanagement Summary Reports

JE6426 O11N CORP ., MIDWEST REGIONAL OF 007628007 900716 603085

ETC Sample No . Company Faclltty . Sample Potnt ,Date . : Jobllnk

JU.. _ ., , 1990

Results

Sample Report- Blank
Compound Concen . DL Concen . Hatch i

jn8/kg nl8/k8 mg/kg

Bciizenp ND .483 ND W0338
Tultiew-. ND .483 ND ((W0336
Et11ylbemene ND .483 ND W0338
Io-Xyleiie ND .483 ND W0338
m-Xyleile ND .483 ND (W0338
wXyleiie ND .463 ND QW0338



TABLE 1 ; QUANTITAi EVE RESULTS iU. , 1990

METALS ANALYSIS WR07)
C11nili of Custody Data Required .for ETC psta Hanagement Summary. Repot-ts .

JE6422 . OHM CORP ., MIDWEST REGIONql . OF 007620 : . ; ; . 001 . 900]16 603085

:7'C Sample No . Company Faculty . Samplo ppiqt : Pete Jobllnl

Results
.

Semp1e Repart a1qnk
Compound Concen . ,DL ConOeh . Batch

ing/kB 4/kg tpg/k8 : . r ..

lead 4 .3 2 .00 ND 01562



TABLE 1 : QUANTITATIVE RESULTS

METALS ANALYSIS WRO

JUL ., 1990

Chaln of Custody Data Required for RTC Dat4 Hetiagemernt Summary Reports

JE6423 OIIM CORP ., MIDWEs'r REGIONAL . OF 007628 002 900716 603085

FTC Sample No . Company Fac111ty Sample PoInt Date Jobllnk

Results

Sample Report Blank
Compound Colicen . DL Cor1ce11 . Batch 0.

mg/kg mg/kg ~/kg

Lead . 3 .5 2 .00 ND Q1562



TABLE 1 : QUANTITAiiVE RESULTS
METALS ANALYSIS WRO7)

1990

Chats of Custody Data Required for ETC Data Hanagement Summary Reports

JE6424 . 011M CORP ., MIDWEST REGIONAL OF 007628 003 900716 603085

F.TC Sample No . Company Faclllty Sample Polnt Date Jobllnk

Results

Sample Report Blank
Conq)ottud Coucen . UL Concen . Batch i .

n8/kg mg/k8 !ng/k8
.

IA~nd . 3 .7 2 .00 ND Q1562



TABLE 1 ; QUANTITA1tVE RESULTS

METALS ANALYSIS (JRO7)

JUG , 1990

Chain of Custody Data Required for ETC Dqra Nailagement Summary Report$

JE6425 OHM CORP ., MIDWEST REGIONAL OF 007628 006 900716 603085

ETC Sample No . Company Faclllry : . Sample Point Date Jobllnk

Results

Sample Re~ort Rlank
Compound Concen . DL Collcen . pAtch j

mSlkg 1g/kg , nw/k8. . . . .

Lead . 18 .8 2 .00 ND ~Q1562



TABLE 1 : QUANTITATIVE RESULTS
METALS ANALYSIS WROD

Jb 1990

Chain of Custody Data Requljred for ETC pats Management Summery Reports

JE6426 OIIM CORP ., MIDWEST REGIONAI " OF 007628 007 900716 603085

F.TC Sample No . Company Faclllty .Sample PoInt Date Jo611nk

Results

Sample Report Blank
Compound Coticeii . DL Conceit . Batch J

mg/kg mg/kg nig/kg

ad . 11 .5 2 .00 ND Q1562

i



TABLE 1 : QUANTITATIVE RESULTS Ju,. 4, 1990

RCRA METALS ANALYSIS (JR08)
Chalu of Custody Date Requlred for ETC DAt$ Hanageineut Summary Reports '

JE6427 OHM CORP . , MIDWEST REGIONAL OF 007628 001, 900716 . 603085

E7'C Sample No . Company Facility Sampld Point . Date .Jobllnk

Results

SampIe Report Blank
Cotupouttd Coucen . DL Conceal . Batch '

mg/L mg/l. rtg/L
.

At'st" tdc (Leuchate) ND .100 ND (1576
Iti.~rl~un (Ivachate) .111 .100 ND (1576
cadmium (I .emcltate) ND .005 ND (1576
cht-mnlum (Leachate) ND .020 ND (1576
Iu :ul (Leachate) ND .100 ND 1576
Ilcrcury (Lenchate) ND .001 ND 1578
Sclpnltnn (Leachate) ND .100 ND 1.576
Silver (Leachate) ND .020 ND

1
1576 .



APPENDIX H

PROJECT 7628
QUALM ASSURANCE DATA



TABLE 1 : QUALITY A>.,jRAHCE DATA Jul 1990

CONVENTIONAL DATA (QR10)

Clialn of Custody Data Required for ETC Data Hanagement Stinueary Reports

See Below

ETC Batch No .

QC Blank aid Spiked Data QC Natrix Spike QC Duplicate

Compound
Blank

Concen .
Concen-
Added

X
Recqv

Unspiked
Sample

Concen .
Added

%
Recov First Second RPD Batch J/

I'4 :tro1E!wm Ilydrocatbons (1R) mg/kg ND 41 .3 110 ND 41 .3 105 43 .2 46 .8 8 QRE01802



TABLE 1 : QUALITY ASSURANCE DATA ~_5, 1990

CONVENTIONAL. DATA (QR10)

Chain of Custody- Data Required for ETC Data Hanagemeqt Summary Reports .

See Below

ETC Batch No .

QC Blank and Spiked Dots QC Hatr1x Spike QC Duplicate

Blank Concen . X Unsplked Concert . X .
Compound Cortcen . Added Recov Sample Added Recov First Second RPD Batch p

I'ot vol etan 11yairocurboits (1R) mg/kg ND 41 .3 103 38 .0 39 .4 68 64 .7 64 .5 . 3 QRE01862



TABLE 1 : QUALITY A,.,JRANCE DATA

AROMATIC (BTXE) VOLATILES WR78)

Jt, , 1990

Chain of CIIstody Data Required for ETC Data Hanagement Sulmnary Reports

See Below

ETC Batch No .

QC Blank and Spiked Data QC Hetrlx Spike QC Duplicate

Blank Collcen . X Unsplked Comet X
Compoluid Collcen . Added Recov Sample AddeT Recov First Second RPD Batch 0

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

11mize11e ND
ND

5 .02
005

94
96

ND
ND

4 .96 .
4 94

100
97

4 .94
4 78

4 .81
4 .67

3
2

QW0338
QW0336Tolllelle

El by Ibenzene ND
.

5 .00 98 ND
.

4 .94 91
.

4 .78 4 .70 2 W0338
1p-Xylene ND 4 .98 96 ND 4 .92 96 4 .73 4 .67 1 WO338

,1,_Xyle,le ND 4 .98 97 ND 4 .92 93 4 .60 4 .53 2 W0338
2o-Xylp�P ND 5 .00 93 ND . 4 .94 92 4 .54 4 .46 2 W0338



TABLE 1 ; QUALITY AbSURANCE DATA
METALS ANALYSIS WROD

Chain of Custody Date Required for ETC DA tn Nenagement Suoynary Reports
See Selow

ETC Batch No . '.

JL.. _J, 1990

QC Blank and Spi ked Data QC Matrix Splko QC Duplicate

Blank Concen . X Unspiked Concei , ,
,Compound Concen . Added Recov Sample .. Added Recov - First . : Second RPD Batch I

mg/kg mg/kg ntg/kg . mg/kg m&/kg mg/kg
IA!ild ND 12 .5 106 18 .8 12 .5 65 27 .0 26 .0 4 Q1562



TABLE 1 : QUALITY AaadRANCE DATA JU , 1990

RCRA METALS ANALYSIS (JR08)
Chain of Custody Data Reqiilg-P4 for ETC Nta; Management Summary Reports . . . : : :- . :

See Below

ETC Batch No .

QC plank and Splked Dqta qG NetrAx Spite : ` .QC pupllcets

Blank Concen . X -Upsp1kod Co cer~
d' d' DCompound Conco» . : Added : Racov. . Samp +e ded :A 0000 F~rs~t ' : Soco» RP Batch d

/L mS/L
.

14A . a18/ . ° : ; 6IBA
Arsenic (Leachnte) ND 2.00 96 ND 2 .00 97 1 .93 1 .92 .5 . 1576
Barluin (Leachate) ND 2 .00 97 ND 2 .00 95 2 .00 2 .00 0 $1576
(%,droluua (Lenchate) ND .050 87 ND .050 91 .045 .043 5 1576
(1irmnitim (Leochate) ND .200 94 ND .200 95 .189 ,187 1 1576
Lead (Leachnte) ND .500 98 ND .500 98 .491 .481 2 1576
Mercury (Lenchate)

l
ND 002

002
115
94

ND
N

002
2 00

105
92

002
E84

002
1 86

0 1578
Se enlwn (Leachate) ND . D . . 1 1576
Silver (Leachate) ND .050 93 ND .050 96 .048 .048 .4 1576
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PROJECT 7628

SUMMARY REPO OF ANAL1"I'SCAL SER71CES

1 . INTRODUCTION

P .3

7-31-90
1

ETC-Findlay Laboratory received 1 sample from OEM Corporation,
(OHMC) . This sample was acquired by their technical personnel
and transferred to the laboratory complete with Chain-of-Custody
Record(s), a copy of which is attached for reference . This
sample was analyzed for the following :

NOTE: AM sample results are reported on an as received "wet
weight" basis Unless otherwise noted on the report .

Total Petroleum Hydrocarbons by IR

samples were prepared according to IISEPA's Test Methods for
Evaluating Solid Wastes, Physical /Chemical Methods, SW-846, 3rd
edition, September 1986 . Method 9071, "Oil & Grease Extraction
Met.-hhad for sludge samples," cleaned up using silica gel and
analyzed according to Method 418 .1, "Petroleum Hydrocarbons,
Total, Recoverable, Spectrophotometric, Infrared ."

Aromatic volatile Orcanics - Water

Water samples were prepared and analyzed accordi;ig to QSEPAzs
Methods for Orcanic Chemical Analysis of Municipal and Industrial
Wastewater , July 1982 : Method 602, "Purgeable Aromatics ."

2 . ANKLYT2CAL RESIILTS

The following tables detail the analytical results for sample
#7628-725/WAT .

NOTE :

ETC-fiedtap Sri tt retain saaplee for a rxism of Sixty C60) dVri after cGOpletien of the snatysis unless
speeificslly requested by the client to hotd them for a Longer period of tilt . Where possible, ETC-findtay
wiIt endeavor to return :espies to tf client ; in the event that this is not practieat, ETL-findisy wilt
dispose of the reining samples at a nemnut fee of ZS.00 per sample .
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DATA SUMMARY REPORT
DATE : 07/30/90.

PAGW 1
Cupnpariy : OIIN CORP ., MIDWEST REGIONAL OFFICE

Sample Point 1D : 725/WAT
Ir7C SamSplSNumber : JF7ul9

ample Data : 900725
Facility Code : 007628

Parameters Units

rometlc (BTXR) Volstiles (JR78)

Bmuzene mg/l. < .001
Toluene mg/L < .001
EIbylbanzene mg/L < .001
p-Kylene mg/L <.001
u-Kyleue mg/L < .001

o-Xylene mg/L <.001

onventional Data (QR10)

Petroleum Hydrocarbons (JR) mg/L <1 .00
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TABLE 1 : QUALITY ASSURANCE DATA

AROMATIC (BTXE) VOLATILES (JR78)
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1.0 Introduction
On September 18th through 19th, 1989, the permanent closure-by-removal of eight (8) steel
underground storage tanks (USTs) was performed at the NASA Plum Brook Station near Sandusky,
Ohio. The tanks removed were No.s 24, 25, 28, 29, 30, 31, 32, and 39. Tank No.s 24 and 25 were
located near Building No. 1411 . Tank No.s 24 and 25 were 1,000 gallon steel tanks, Tank No. 24
was in use prior to its removal, while Tank No. 25 was not in use at the time of removal. Tank No.
24 had contained waste oil and solvents, while Tank No. 25 had contained fuel oil. TanK,'Nd : 281
was' 3;pOtT-yg1,L.azi 'd 10 . .:g iCbt~Fal%I__ These tanks were
located east of Building No. 7121. Tank No. 28 had contained waste oil and solvents and was in
use until the time of removal. Tank No.s 29, 30, and 31 had stored toluene and these tanks were
not in use prior to removal. _ a . was a 1,500 gallon waste oil and solvents tank located
north3Y"BHirrdii9' Tank No. 32 was in use prior to its removal. Tank No. 39, located
west of building 8133, was a 250 gallon tank which was not currently in use, but which had
previously contained gasoline .

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
Constriction to remove the tanks.

2.0 Tank Removal
Samples of the soils underlying the tank, the sidewalls of the excavation pit and excavated soils were
collected from each of the tank locations at the time of 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 ate present. The following sections detail
the significant findings of the closure assessments. A complete set of laboratory results is located
in Appendix A.

2.1 Tank No.s 29. 30 . 31
Tank No.s 29, 30, and 31 were removed on September 18th . Two (2) soil samples were taken from
the-pit-bottoqY and twoj2~sarii-(2jtaken from the excavated soil . The following table lists
the'sample numbers and describes the sampling location and the types of analyses performed on each
sample.

TABLE 1
Tank No.s 29. 30. 31 : Sample 11Ds . Locations. and Analyses

Sample ID Location

PBS-7121-SS-1 North wall of the tank pit

PBS-7121-SS-2 South wall of the tank pit

PBS-7121-SS-3 Excavated soil
PBS-7121-SS-4 Excavated soil

Analyses

Volatile Organic
Total Petroleum
EP Toxicity for
(VOCs), (TPH),
Ignitability
(VOCs), (TPH)
(VOCs), (TPH),
Ignitability

Compounds (VOCs),
Hydrocarbons (TPH),
Lead, Ignitability
EP Toxicity for Lead,

EP Toxicity for Lead,

Total petroleum hydrocarbons (TPH) concentrations in the samples ranged from undetected to 287



mg/kg. The VOC analyses showed low levels of volatile organics . Trichloroethene (TCE) had a
maximum concentration 200 ug/kg and 1,1,1-trichloroethane (TCA) had a maximum concentration of
610 ug/kg. Figure 1 shows the sampling locations and the concentrations of TPH, TCE, TCA, and
carbon tetrachloride for Tank No.s 29, 30 and 31 . Lead concentrations were below detection limits
for the samples and flashpoints >200°F were determined using the ignitability analysis .

2.2 Tank No. 28
Tank No. 28 was removed on September 18th. Three (3) samples were taken of the pit bottom and
two (2) samples were collected from the excavated material The table below describes the sampling
location and the types of analyses done on each sample :

TABLE 2
Tank No 28 Sample IDs Locations and Analyses

Sa=le Location Analyses

PBS-7121-SS-5 North wall of tank pit Volatile Organic Compounds (VOCs),
Total Petroleum Hydrocarbons (TPH)

PBS-7121-SS-6 East wall of tank pit VOCs, TPH
PBS-7121-SS-7 South wall of tank pit VOCs, TPH
PBS-7121-SS-8 Excavated soil VOCs, TPH, EP Toxicity for Lead,

Ignitability
PBS-7121-SS-9 Excavated soil VOCs, TPH, EP Toxicity for Lead,

Ignitability

Lead concentrations were below detection limits for the samples and flashpoints >200°F were
determined using the ignitability analysis . The sample concentrations for total petroleum hydrocarbons
ranged from undetected concentrations to 284 mg/kg for the five samples. The samples from tank
aiEao:'28'"had:veryfii'g"h-ccaaons..oI_~'tirre-or`cqq Table 3 shows the compounds which
were present in the highest concentrations .

TABLE 3
Maximum Concentrations of Volatile Organics at Tank No. 28 Pit Area

Compounds Concentration
ug/kg

trichloroethene 21142
tetrachloroethene 10048
1,1,1 trichloroethane 7770
1,1 dichloroethane 1214
toluene 628
total Xylenes 532
1,2,4 trimethylbenzene 479
1,3,5 trimethylbenzene 4-12
carbon tetrachloride 431
methylene chloride 231

Table 3 is not a complete list, but only designates the compounds with the highest concentrations .

2



Tanks 29,30,31 Pit Area Excavated Material

O O
PBS-7121-SS-1 PBS-7121-SS-3

< 34 mg/kg NO SAMPLE

55 ug/kg 58 ug/kg
12 ug/lcg 490 ug/kg
U 5 ug/kg 69 ug/kg

Total Petroleum Hydrocarbons (TPH)

Trichloroethene
1,1,1-Trichloroethane
Carbon Tetrachloride

00
Excavated Material

PBS-7121-SS-2 PBS-7121-SSA

O 87 m

< 42 mg/kg 110 ug/kg

200 ug/kg
610 ug/kg
94 ug/kg

150 ug/kg
22 ug/kg PBS-7121-SS-8

284 mg/kg

3674 ug/kg

Building 7121
<

6043 ug/kg
431 ug/kg
3048 ug/kg

Total Petroleum Hydrocarbons

Trichloroethene
1,1,1-Trichloroethane
Carbon Tetrachloride
Tetrachloroechene

O
PBS-7121-SS-9

192 mg/kg

21142 ug/kg
7770 ugtkg

1 ug/kg
10048 ug/kg

Tank 28, Pit .area

O
PBS-7121-SS-5

67 mg/kg

1000 ug/kg
1100 ug/kg
140 ug/kg
160 ug/kg

PBS-7121-SS-6 O

< 33 mglkg

1605 ug/kg
496 ug/kg
93 ug/kg
192 ug/kg

PBS-7121-SS-7

O

< 33 mg/kg

1335 ug/kg
203 ug/kg
36 ug/kg
157 ug/kg

Legend

Not to scale N
/T`

O Sample points

Figure 1 ; Tanks 28, 29, 30 and 31, east of building 7121
location of soil sampling points and sample concentrations
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Figure 1 shows the sample point locations and the associated concentrations for TPH, trichloroethene,
1,1,1-trichloroethane, carbon tetrachloride and tetrachloroethene .

2.3 Tank No. 32
Tank No. 32, located north of Building No. 7131, was excavated on September 18th. Prior to the
tank's removal, it was used to store waste oil and solvents . Five (5) samples were taken from this
pit area and their location and analyses are listed below.

TABLE 4
Tank No 32 Sample Ms Locations and Analyses

Sa=le ID location Analyses

PBS-7131-SS-1 West end of pit Volatile Organic Compounds (VOC),
Total Petroleum Hydrocarbons (TPH)

PBS-7131-SS-2 Center of pit VOC, TPH
PBS-7131-SS-3 East end of pit VOC, TPH
PBS-7131-SS-4 Excavated soil VOC, TPH, EP Toxicity for lead,

ignitability
PBS-7131-SS-5 Excavated soil VOC, TPH, EP Toxicity for lead,

ignitability

There were no visible signs of contamination during excavation . Analysis of the samples indicated
low levels of contamination. The concentrations for TPH and four (4) organic compounds found in
the highest concentrations are shown below for each sample .

TABLE 5
Concentrations of TPH and Selected Volatile Organics at Tank No. 32

1,3,5 1,2,4
Sample ID TPH TCE- trimethylbenzene trimethylbenzene naphthalene

mg/kg ug/kg ug/kg ug/kg ug/kg

PBS-7131-SS-1 120 372 U 1 U 1 4
PBS-7131-SS-2 244 359 U 1 U 1 3
PBS-7131-SS-3 191 606 U 1 U 1 1
PBS-7131-SS-4 <38 464 U 1 1 1
PBS-7131-SS-5 193 728 366 349 159

" TCE - trichloroethene
U - Undetected at the given concentration

Elevated concentrations of trichloroethene were found in each of the five samples . Elevated levels
of total petroleum hydrocarbons were found in each sample except PBS-7131-SS-1 . Figure 2 shows
the sampling locations with their respective concentrations of TPH, TCE, 1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene and naphthalene.

4



Building 71'y

Total Petroleum Hydrocarbons

Trichloroethene
1,3,5 Trimethylbenzene
1,2,4 Trimethylbenzene
Naphthalene

Tank 32, Pit Area

O
PBS-7131-SS-3

191 mg/kg

606 ug/kg
U 1 ug/kg
U 1 ug/kg

1 ug/kg

O
PBS-7131-SS-2

244 mg/kg

359 ug/kg
U 1 ug/kg
U 1 ug/kg

3 ug/kg

Excavated Soil

O
PBS-7131-SS-5

193 mg/kg

728 ug/kg
366 ug/kg
349 ug/kg
159 ug/kg

PBS-7131-SS-4

O
< 38 mg/kg

PBS-7131-SS-1

O

120 mg/kg

372 ug/kg
U 1 ug/kg
U 1 ug/kg
4 ug/kg

464 ug/lcg
U 1 ug/kg
U 1 ug/kg

1 ug/kg

Legend

Not to scale
O Sampling points

F- N

Figure 2; Tank 32, north of building 7131
location of soil sampling points and sample concentrations
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2.4 Tank No 39
Tank No. 39 was removed September 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 contaminated 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 No 32 Sample IDs Locations and Analyses

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
Concentrations of TPH and BTEX at Tank No. 39

Sample ID TPH Benzene Toluene Ethylbenzene Total Xylenes
mg/kg ug/kg ug/kg ug/kg ugjkg

PBS-8133-SS-1 655
PBS-8133-SS-2 < 44
PBS-8133-SS-3 < 42

1400. 7200 . 4400. 16000 .
62 . 103. 15 . 65 .
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

2.5 Tank No .s 24 and 25
Tank No. 24 was removed September 18th, and Tank No. 25 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
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each sample is listed in Table 8.

TABLE 8
Tank No.s 24 25 Samnie IDs Locations and Analyses

am Location Analses

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

Sample ID TPH mgjg

PBS-1411-SS-1 244
PBS-1411-SS-2 411
PBS-1411-SS-3 2030
PBS-1411-SS-4 686
PBS-1411-SS-5 243

Tank No. 25

Sa=le ID TPH mglk;

PBS-1411-SS-6 ' 317
PBS-1411-SS-7 1120
PBS-1411-SS-8 93
PBS-1411-SS-9 1050

There are elevated concentrations of total petroleum hydrocarbons in the area of both Tank No.s '_-t
and 25 . Samples SS-3, SS-7, and SS-9 have the highest concentrations of TPH of the eight (8)
tanks removed September 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

Excavated soil

O
PBS-1411-SS-3

2030 mg/kg

313 ug/kg
601 ug/kg
119 ug/kg

2 ug/kg

PBS-1411-SS-6 O

317 mglkg

27 ug/kg
15 ug/kg
U 5 ug/kg
U 5 ug/kg

PBS-1411-SS-7 O

1120 mg/kg

40 ug/kg
4 ug/kg

U 5 ug/kg
U 5 ug/kg

Tank 24 Pit

O
PBS-1411-SS-2

411 mg/kg

775 ug/kg
121 ug/kg
23 ug/kg
16 ug/kg

Tank 25
Pit

PBS-1411-SS-1

244 mg/kg O

1087 ug/kg
503 ug/kg
100 ug/kg
342 ug/kg

PBS-1411-SS-8 O

93 mglkg

407 ug/kg
7 ug/kg

U 5 uglkg
U 5 uglkg

O
PBS-1411-SS-4

686 mg/kg

898 ug/kg
13 ug/kg
1 ug/kg

70 ug/!cg

-1411-SS-5 O

243 mg/kg

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

Excavated soil

O
PBS-1411-SS-9

1050 mg/kg

72 ug/kg
27 ug/kg
U 5 ug/kg
U 5 ug/kg Legend

Not to scale

O Sampling points

Total Petroleum Hydrocarbons

Trichloroethene
1,1,1-Triohloroethane
Carbon Tetrachloride N
Teuachloroethene

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

trichlorofluoromethane 93
methylene chloride 164
1,1-dichloroethane 17
cis-1,2-dichloroethene 362
1,1,1-trichloroethane 1254
carbon tetrachloride 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). 'Accor(ffig to-Tbcti Fdrbes dfBUSTR acceptable)
levers 3f ttstal-petroleum-hydrocarbons:are:al3praiirmtely-100 -mg%lcgirr soil ,and 5 ug/kg for volatile;
brgahicsin`soilj

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 hydrocarbons 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/kg.
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 chlorinated organics (TCE, 1,1,1-trichloroethane, carbon
tetrachloride, terrachloroethene) 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 contaminated . 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. '

ANALYTICAL REPORT

SAMPLE RESULTS

CLIENT : NASA REPORT PREPARED BY

CONTRACT 4 : ESI-7019-002 DATA RELEASED BY `C~'

REPORTING DATE : 27-Sep-89 UNITS : mg/Kg
ffftf:Afwffffw*WX*ft"tiff}ffYftiffft "fAfwffWittt" f"t*ff1*ft7lwf*Yffffffff11tf1ffffffff7fYfYff "rfifff~fftfR "tfwt~~z~fffffff~fft

CLIENT ID
-------------

HEAI ID
-----------

TPH
-----------

% SOLIDS
----------- -

PBS-7121-SS-1 5475 <34 93 .7

PBS-7121-SS-2 5476 <42 76 .8

PBS-7121-SS-4 5477 287 96.9

PBS-7121-SS-8 5478 284 77.5

PBS-7121-SS-9 5479 192 76.7

PBS-7131-SS-4 5480 <38 83 .5

PBS-7131-SS-5 5481 193 86 .6

PBS-1411-SS-1 5482 244 76 .3

PBS-1411-SS-4 5483 686 91 .5

PBS-1411-SS-5 5484 243 82 .5

PBS-7121-SS-5 5485 67 96 .7

PBS-7121-SS-6 5486 <33 77.5

PES-7121-SS-7 5487 <33 78.6

PBS-7131-SS-1 5488 120 83 .3

PBS-7131-SS-2 5489 244 82.3

PBS-7131-SS-3 5490 191 84 .3

PBS-1411-SS-2 5491 411 77 .9

PBS-1411-SS-3 5492 2030 78 .5
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HITTMAN EBASCO ASSOCIATES, INC. -

ANALYTICAL REPORT -

SAMPLE RESULTS
CLIENT : NASA REPORT PREPARED BY

CONTRACT # : ES1-7019-002 ~~

REPORTING DATE : 27-Sep-89 DATA RELEASED BY V
++r**r**+**r+**rxrt*r**+**x*r*+x**xrxrr**r*r*****+*** :**rr++*+rr***+xr+**++r****x*t*+rrr+*t***++r++ .+**+*++*+++*++++.+*e* ..+ .+

FLASHPOINT
CLIENT ID HEAI 1D (degrees F)

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

PBS-8133-SS-1 5447 NO FLASH <200

PBS-8133-SS-2 5448 NO FLASH <200

PBS-8133-SS-3 5449 NO FLASH <200

PBS-1411-SS-8 5450 NO FLASH <200

PBS-1411-SS-9 5451 NO FLASH <200

PBS-7121-SS-1 5475 NO FLASH <200

PBS-7121-SS-2 5476 NO FLASH <200

PBS-7121-SS-4 5477 NO FLASH <200

PBS-7121-SS-8 5478 NO FLASH <200

PBS-7121-SS-9 5479 NO FLASH <200

PBS-7131-SS-4 5480 NO FLASH <200

PBS-7131-SS-5 5481 NO FLASH <200

PBS-1411-SS-1 5482 NO FLASH <200-

PBS-1411-SS-4 5483 NO FLASH <200

PBS-1411-SS-5 5484 NO FLASH <200



HITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT

SAMPLE RESULTS
CLIENT : NASA REPORT PREPARED BY

CONTRACT #: ESI-7019-002 DATA RELEASED BY

~ -REPORTING DATE : 27-Sep-89 leachatUNITS: ug/l in es
*x.**w********w*r**w*xxrwx**r*xx**x***xwrw****wwrwrrrr*rrrr*:*rrxrrrw*rr*rrr*rr~x* rrx****r*rxx*w*x*****r,.*r*r*.r*rrvrr*rre*..e

CLIENT ID

-------------
HEAI ID

----------- -
LEAD

-------- --

PBS-8133-SS-1 5447 <500

PBS-8133-SS-2 5448 <500

PBS-8133-SS-3 5449 <500

PBS-1411-SS-8 5450 <500

PBS-1411-SS-9 5451 <500

PBS-7121-SS-1 5475 <500

PBS-7121-SS-2 5476 . <500

PBS-7121-SS-4 5477 <500

PBS-7121-SS-8 5478 <500

PBS-7121-SS-9 5479 <500

PBS-7131-SS-4 5480 <500

PBS-7131-SS-5 5481 <500

PBS-1411-SS-1 5482 <500

PES-1411-SS-4 5483 <500

PBS-1411-SS-5 5484 <500



Building 7121, Tank Nos 28, 29, 30, 31; Volatile Organics Analysis



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

Lab Data File : >CI092 Method Number : 6210
Lab Sample Name : P6S7121SS1,H1*5454 Date Analyzed : 890922
Matrix : Water Date Collected : 89~,3918
Dilution Factor : 1 .1 Date Received : 690920
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21,S5-20/Sgns P&T

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

Concentration Detection
Compound
---------------------------- ------

ug/l
------------------------

Limit
-------------------

Chloromethane 11 U
Bromomethane 11 U
Vinyl Chloride 3 J
Chloroethane 34
Methylene Chloride 4 J

Acetone 380
Acrylonitrile - 5 U
Acrolein 5 U
Trichlorofluoromethane 4 J
Carbon Disulfide 1 J

1,1-Dichloroethene 2 J
1,1-Dichloroethane 70
1,2-Dichloroeth-ene (Total) 3 J
Chloroform 5 U
1,2-Dichloroethane 3 J

2-Butanone 66-
1,1,1-Trichloroethane 12
Carbon Tetrachloride 5 U
Vinyl Acetate 11 U
Bromodichloromethane 5 U

1,2-Dichloropropane 5 U
trams-1,3-Dichloropropene 5 U
Trichloroethene 36
Dibroroochloromethane 5 U
1,1,2-Trichloroethane 5 U

Benzene 5 U
cis-1,3-Oichloropropene 5 U
2-Chloroethylvinylether 5 U
Bror+oforn 5 U
4-Methyl-2-Pentanone 11 U

2-Hexanone 11 U
Tetrachloroethene 2 J
1 , 1 ,2 ,2-Tetrachloroethane S U

- - (page 1



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

Lab Data File : >CI0921 Method Number : 82140
Lab Sample Name : PBS7121SS1,H#S454 Date Analyzed : 890522
Matrix : Water Date Collected : 890918
Dilution Factor : 1 .1 Date Received : 890920
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21,SS-2-0/SgM5 PIT

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

Compound

Toluene
Chloroben=ene
Ethylben :ene
Styrene
Xylenes (Total)

Concentration Detection
ug/l Limit

----------------------------------
2 J
1 J
1 J

S U
3 J

n-Xylene 2 J
o + p-Xylene 1 J
1,3 Dichlorobenzene 2 J
1,2 Dichloroben-Tene 1 J
1,4 Dichlorobenzene 2 J

r

1

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

Lab Data File : >CI1021 Method Number : 8"4J

Lab Sample Name : PBS7121SS1 1 :5,5454 Date Analy=ed : 890923
Matrix : Soil Date Collected : NA .
Dilution Factor : 1 .0 Date Received : NA .
C_mple Info . : GUMS C,LB,ESI-7019,10ul IS-f'],SS-20/lgns P&T

U = not detected
J = est :,iated value, below detection limit

Compound

Chloromethane
Bromomethare
U:nyl ChIcride
Chloroethsne
Methylene Chloride

Concentration Detection
ug/kg Limit

----------------------------------
10 U
10 U
10 U

5 J
1 J

Acetone
Acrylonitrile
Acrolein
Trichlorofluoronethane
Carbon Disulfide

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

2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane

1,2-Dichloropropane
trams-1,3-Dichloropropene
Trichloroethene
Dibronochloromethane
1,1,2-Trichloroethane

Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone

Z-Hexanone
Tetrachlorcethene
1 , 1 ,2 ,2-Tetrachloroethane

75
5 U
5 U
5 U
5 U

5 U

5 U
5 U
5 U

- 5 U
3 J

5 U
10 U
5 U

5 U
5 U

SS
5 U
5 U

S U
5 U
5 U
5 U

10 U

10 U
S U
5 U

(page 1)



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

Lab Data File : >CI102 Method Number : 8240
Lab Sample Name : PBS7121SS1 1 :5,5454 Date Analysed : 830923
Matrix : Soil Date Collected : NA .
Dilution Factor : 1 .0 Date Received : NA .
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21 ,SS-20/lgms P&T

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

Concentration Detection
Compound
-------------------------------

ug/kg Limit
----------------------------------------------

Toluene 5 U
Chloroben=ene S U
Ethylbenzene S U
Styrene S U
Xylenes (Total) S U

m-Xylene S U
o + p-Xylene S U
1,3 Dichloroben=ene S U
1,2 Dichlorobenzene 5 U
1,4 Oichlorobenzene 5 U

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

Lab Data File : >CI05G Method Number : 6211 0
Lab Sample Name : PBS7121SSZ,4HE54SS Date Analy=ed : 850522
Matrix : Soil Date Collected : 850S18
Dilution Factor : 1 .3 Date Received : 850520
Sample Info . : GC/MS C,LB,ESI-701°,10u1 IS-21 ,S5-ZO/Sgns PV T

U = not detected
J = estiMat=d value, below detection limit

Compound

Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (Total)

Concentration Detection
ug/kg Li � it

------------------------------------
2 J

7 U
7 U
7 U
7 U

M-Xylene 7 U
7 Uo + p-Xylene

1,3 Dichlorobenzene 7 U
1,2 Dichlorobenzene 7 U
1,4 Dichlorobenzene 7 U

7

( page 2 )



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

Lab Data File : >CI096 Method Number : 8240
Lab Sample Name : PES7121S53,HE"*5456 Date Analyzed : 890522
Matrix : Soil Date Collected : 8905118
Dilution Factor : 1 .0 Date Received : 890920
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21 ,SS-20/5gns P&T

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

Compound

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethene
Methylene Chloride

Acetone
Acrylonitrile
Acrolein
Trichlorofluoronethane
Carbon Disulfide

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

Concentration Detection
ug/kg Limit

-----------------------------------
10 U
10 U
10 U
10 U
5 U

10 U
5 U
5 U
5 U
5 U

J
2 J

5 U
5 U
5 U

Z-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloronethane

1,2-Dichloropropane
trams-1,3-Dichloropropene
Trichlcroethene
Dibronochloronethane
1,1,2-Trichloroethane

Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bronoforn
4-Methyl-2-Pentanone

97'
14

5 U

10 U
5 U

5 U
5 U

5 U
5 U

5 U
5 U
5 U
5 U
10 U

2-Hexanone 10 U
Tetrachloroethene 1 J
1,1,2,2-Teirachloroethane 5 U

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

Lab Data File : >CIOSS Method Number : S240
Lab Sample Name : PBS7121SS2,ZHES45S Date Analyzed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .3 Date Received : 890920
Sample Info . : GC/MS C,LB,ESI-7019,10ul IS-ill,SS-20/Sgms P&T

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

Concentration Detection
Compound ug/kg

--------------
Limit

----------------------------------------------------
Chloromethane

-----------
13 U

Bromomethane 13 U
Vinyl Chloride 1 :5 U
Chloroethane 1 .3 U
Methylene Chloride 4 J

Acetone 13 U
Acrylonitrile 7 U
Acrolein 7 U
Trichlorofluoromethane 3 J
Carbon Disulfide 7 U

1,1-Dichloroethene 7 U
1,1-Dichloroethane 3 J
1,2-Dichloroethene (Total) 7 U
Chloroform 7 U
1,2-Dichloroethane 7 U

7 U2-Butanone
1,1,1-Trichloroethene ISO-
Carbon Tetrachloride 22
Vinyl Acetate 13 U
Bromodichloromethane 7 U

1,2-Dichloropropane 7 U
trans-1,3-Dichloropropene 7 U
Trichloroethene 200
Dibromochloromethane 7 U
1,1,2-Trichloroethane 7 U

Benzene 7 U
cis-1,3-Dichloropropene 7 U
2-Chloroethylvinylether 7 U
Bromoform 7 U
4-Methyl-2-Pentanone 13 U

Z-Hexanone 13 U

Tetrachloroethene 6 J
1 ,1 ,2,2-Tetrachloroethane 7 U

(page 1,



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

Lab Data File : \/CI10) Method Number : 8240
Lab Sample Name : PBS71215S3 1 :5,5450 Date Analyzed : 890923
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .0 Date Received : 890920
Sample Info . : GC/MS C,LE,ESI-7019,10ul IS-21,SS-20/1gms P~T

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

Compound

Toluene
Chlorobenzene '
Ethylbenzene
Styrene
Xylenes (Total)

Concentration
' ug/kg

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

Detection
Limit

----------------
5 U
5 U
5 U
5 U
5 U

n-Xylene 5 U
5 Uo + p-Xylene

1,3 Oichlorobenzene 5 U
1,2 Dichlorobenzene 5 U
1,4 Dichlorobenzene 5 U

( page 2 )



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

Lab Data File : >CI103 Method Number : 8 :40
Lab Sample Name : PBS7121SS3 1 :5,5456 Date Analyzed : 89OS23
Matrix : Soil Date Collected : 8909'18
Dilution Factor : 5 .2 Date Received : 890920

Sample Info . : GC/MS C,LB,ESI-7019,10ul IS-21,SS-20/lgns PST

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

Compound

Chloromethane
Bronomet have
Vinyl Chloride
Chloroethane
Methylene Chloride

Acetone
Acrylonitrile
Acrolein
Trichlorofluoronethane
Carbon Disulfide

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

2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bronodichloronethane

Concentration Detection
ug/kg Limit

---------------------------------
52 U
52 U
52 U
52 U
26 U

52 U
26 U
26 U
26 U
26 U

6 J
8 J

26 U
26 U
26 U

26 U
490'
69

52 U
26 U

1,2-Dichloropropane
trams-1,3-Dichloropropene
Trichloroethene
Dibronochloronethane
1 ,1 ,2-Trichloroethane

Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bronoform
4-Methyl-2-Pentanone

26 U
26 U

58
26 U
26 U

26 U
26 U
26 U
26 U
52 U

2-Hemanone 52 U
Tetrachloroethene 5 J
1 ,1 ,2 ,2-Tetrachloroethane 26 U

(page 1)



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

Lab Data File : >CI103 Method Number : 8240
Lab Sample Name : PB57121SS3 1 :5,5456 Date Analyzed : 890925
Matrix : Soil Date Collected : 890918
Dilution Factor : 5 .2 Date Received : 89092-0

Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21,SS-20/igms P&T

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

Compound

Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (Total)

Concentration Detection
ug/kg Limit

-------------------------------------------
26 U
26 U
26 U
26 U
26 U

m-Xylene 26 U
26 Uo + p-Xylene

1,3 Dichlorobenzene 26 U

1,2 Dichlorobenzene 26 U

1,4 Dichlorobenzene 26 U
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HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >CI097 Method Number : SZt2
Lab Sample Name : PBS7121SS4,#HE54S7 Date Analyzed : 890°Z2

Matrix : Soil Date Collected : 890318
Dilution Factor : 1 .0 Date Received : 890°='0

Sample Info . : GC/MS C,LB,ESI-70t9,10u1 IS-21,SS-20/Sgms P3T

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
Methylene Chloride 2 J

Acetone
Acrylonitrile
Acrolein
Trichlorofluoromethane
Carbon Disulfide

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

2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bronodichloromethane

1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1 ,1 ,2-Trichloroethane

Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoforn
4-Methyl-2-Pentanone

3
2

13
9

610 -
94

77

10 U
5 U
5 U

J
J

5 U
5 U
5 U

5 U

10 U
5 U

5 U
5 U

5 U
J

5 U
5 U
5 U
5 U
10 U

2-Hexanone 7 J

Tetrachloroethene 7
1,1,2,2-Tetrachloroethane 5 U

(page 1)



HITTMAN EBASCO ASSOCIATES, Inc .
VOLA7ILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >CI©97 Method Number : 82 ;0
Lab Sample Name : PBS7121SS4,#HE5457 Date Analyzed : 89092-2
Matrix : Soil Date Collected : 89109181
Dilution Factor : 1 .0 Date Received : 890C320
Sample Info . : GC/MS C,LB,ESI-7019,10ul IS-411,SS-20/5QMs PST

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

Concentration Detection
Compound ug/kg Limit
-----------------------------------------------------------------------------
Toluene 1 J
Chlorobenzene 1 J
Ethylbenzene 5 U
Styrene 5 U
Xylenes (Total) 5 U

M-Xylene 5 U
o + p-Xylene 5 U
1,3 Dichlorobenzene 5 U
1,2 Dichlorobenzene 5 U
1,4 Dichlorobenzene 5 U

(page 2 )
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H:TTMAN EBASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : :CI104 Method Number : 6243
Lab Sample Name : P5571215S4 1 :5,5457 Date Analy=ed : 890323
Matrix : Soil Date Collected : 690919
Dilution Factor : 5 .2 Date Received : 890920
Sample Info . : GC/MS C,LB,ESI-7019,10ul IS-21,SS-20/igms P&T

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

Concentration Detection
Compound
-- -

ug/kg Limit
----------------------------------------------------------------- -------

Chloromethane
- -

5" U
Bromomethane 52 U
Vinyl Chloride 52 U
Chloroethane 52 U
Methylene Chloride 26 U

Acetone 52 U
Acrylonitrile 26 U
Acrolein 26 U
Trichlorofluoromethane 26 U
Carbon Disulfide 26 U

1,1-Dichloroethene 6
1,1-Dichloroethane 6 J
1,2-Dichloroethene (Total) 26 U

Chloroform 25 U

1,2-Dichloroethane 26 U

2-Butanone 26 U
1,1,1-Trichloroethane 410
Carbon Tetrachloride 56
Vinyl Acetate 52 U
Bromodichloromethane 26 U

1,2-Dichloropropane 26 U
trans-1,3-Dichloropropene 26 U
Trichloroethene 110
Dibromochloromethane ~6 U

1,1,2-Trichloroethane 26 U

Benzene 26 U
cis-1,3-Dichloropropene 26 U
2-Chloroethylvinylether ^2E U
Bromoform 26 U
4-Methyl-2-Pentanone 52 U

2-Hexanone 52 U
Tetrachloroethene B
1,1,2,2-Tetrachloroethane 26 U

(page 1)



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

Lab Data File : >CI104
Lab Sample Name : PBS7121SS4 1 :S,S4S7
Matrix : Soil
Dilution Factor : 5 .2
Sample Info . : GC/MS C,LB,ESI-7019,10ul

Method Number : 8240
Date Analyzed : 690-L2 -
Date Collected : 890918
Date Received : 89092.0

IS-21,SS-20/lgms P&T

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

Compound

Toluene
Chloroben=ene
Ethylbenzene
Styrene
Xylenes (Total)

Concentration Detect=c-
ug/kg Limit

-------------------------------------
26 U
26 U
26 U
26 U
26 U

m-Xylene 26 U
o + p-Xylene 26 U
1,3 Dichlorobenzene 26 U
1,2 Dichloroben=ene 26 U
1,4 Dichlorobenzene 26 U

(page -~)
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HITTMAN EBASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >C1098 Method Number : 8240
Lab Sample Name : PBS7121SSS,#HE5458 Date Analyzed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .3 Date Received : 890920
Sample Info . : 6C/MS C,LB,ESI-701S,10u1 IS-21,SZ-~0/5gr~s PLT

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

Compound

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride

Acetone
Acrylonitrile
Acrolein
Trichlorofluoromethane
Carbon Disulfide

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

Concentration Detection
ug/kg

--------------
Limit

-------------------
13 U
13 U
13 U
13 U

6

6 J
6 U
6 U

7
6 U

6 J
35
19

6 U
6 U

2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane

1,2-Dichloropropane
trams-1,3-Dichloropropene
Trichloroethene
Dibromochloronet hane
1,1,2-Trichloroethane

Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone

2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane

760
100

850

6 U

13 U
6 U

6 U
6 U

6 U
3 J

6 U
6 U
6 U
6 U

13 U

1 3 U
110

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

Lab Oats File : >C1098 Method Number : 8240
Lab Sample Name : P9S7l21SSS,#HES4S8 Date Analy=ed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .3 Date Received : 890920
Sample Info . : GC/MS C ,LB ESI-70i 9,IOu1 IS-21,SS-20/Sgms P&T

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

Concentration Detection
Compound ug/1-Ig Limit
-----------------------------------------------------------------------------
Toluene 19
Chloroben--ene 6 U
Ethylben=ene 6 U
Styrene 6 U
Xylenes (Total) 5 J

m-Xylene 3 J
2 Jo + p-Xylene

1,3 Dichlorobenzene 6 U
1,2 Dichlorobenzene 6 U
1,4 Dichlorobenzene 6 U

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

Lab Data File : >CI1a5 Method Number : 8240
Lab Sample Name : PBS7121SSS 1 :5,5458 Date Analysed : 890923
Matrix : Soil Date Collected : 890918
Dilution Factor : 5 .4 Date Received : 890920
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21,SS-20/19Ms P&T

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

Concentration Detection
Compound

- - - - - - --
ug/kg

------------------------
Limit

------------------- ------- -- -- - -- ------- ----
ChloroMethane

-
54 U

Bromomethane 54 U
Vinyl Chloride 54 U
Chloroethane 54 U
Methylene Chloride 27 U

Acetone 54 U
Acrylonitrile 27 U

Acrolein 27 U
Trichlorofluoromethane 27 U
Carbon Disulfide 27 U

1,1-Dichloroethene 8 J
1,1-Dichloroethane 47
1,2-Dichloroethene (Total) 19 J
Chloroform 27 U
1,2-Dichloroethane 27 U

2-Butanone 27 U
1,1,1-Trichloroethane 1100
Carbon Tetrachloride 140
Vinyl Acetate 54 U
Bromodichloromethane 27 U

1,2-Dichloropropane 27 U
trams-1,3-Dichloropropene 27 U
Trichloroethene 1000
Dibromochloromethane 27 U
1,1,2-Trichloroethane 6 J

Benzene 27 U
cis-1,3-Dichloropropene 27 U
2-Chloroethylvinylether 27 U
Bromoforn 27 U
4-Methyl-2-Pentanone 54 U

2-Hexanone 54 U
Tetrachloroethene 160
1,1,2,2-Tetraehloroethane 27 U

(page 1)



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

Lab Data File : >CIlos Method Number : 6240
Lab Sample Name : P65712ISSS 1 :5,5458 Date Analy=ed : 890923
Matrix : Soil Date Collected : 890918
Dilution Factor : 5 .4 Date Received : 890920
Sample Info . : GC/MS C,LB,ESI-70i9,10ul IS-21,SS-20/1gns P&T

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

Concentration Detection
Compound
---------------------- -- - --

ug/kg Limit
------------------------------------- -- --- -

Toluene
-- --- --

25 J
Chlorobenzene 27 U
Ethylbenzene 27 U
Styrene 27 U
Xylenes (Total) 27 U

M-Xylene 27 U
o + p-Xylene 27 U
1,3 Dichlorobenzene 27 U
1,2 Dichlorobenzene 27 U
1,4 Dichlorobenzene 27 U

(page 2)
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HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED RE13ORT

Lab Data File : >CI110 Method Number : 8-240
Lab Samp le Name : PBS7121SS5 1 :5,5458 Date Analy=ed : 890925
Matrix : Soil Date Collected : 890918
Dilution Factor : 5 .4 Date Received : 890920
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21,SS-20/1gms P&T

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

Concentration Detection
Compound ug/kg

--------------------
Limit

-----------------------------------------------------
ChloroMethane

--- -
S4 U

Bromomethane 54 U
Vinyl Chloride 54 U
Chloroethane 54 U
Methylene Chloride 45

Acetone 28 J

Acrylonitrile 27 U

Acrolein 27 U
Trichlorofluoromethane 27 U
Carbon Disulfide 27 U

1,1-Dichloroethene 27 U
i,I-Dichloroethane 27 J
1,2-Dichloroethene (Total) II J
Chloroform 27 U
1,2-Dichloroethane 27 U

2-Butanone 27 U
1,1,1-Trichloroethane X30
Carbon Tetrachloride 73
Vinyr Acetate 54 U
Bromodichloromethane 27 U

1,2-Dichloropropane 27 U

trams-1,3-Dichloropropene 27 U
Trichloroethene 880
Dibronochloromethane 27 U
1,1,2-Trichloroethane 27 U

Benzene 27 U
cis-1,3-Dichloropropene 27 U
2-Chlorcethylvinylether 27 U
Bromoform 27 U
4-Methyl-2-Pentanone 54 U

2-Hexanone 54 U
Tetrachloroethene 94
1,1,2,2-Tetrachloroethane 27 U

(page 1)



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

Lab Data File : >CI110 Method Number : 8240
Lab Sample Name : PBS7121SSS 1 :S,S4S^o Date Analy=ad : 6903-Is
Matrix : Soil Date Collected : 890918
Dilution Factor : 5 .4 Date Received : 8900920
Sample Info . : GC/MS C ,LB ,ESI-7019 ,10u1 IS-21,SS-20/ 1 gms P&T

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

Compound

Toluene
Chloroben-ene
Ethylben=ene
Styrene
Xylenes (Total)

Concentration Detection
ug/kg Limit

---------------------------------
15 J

27 U
27 U
27 U
27 U

M-Xylene 27 U
o + p-Xylene 27 U
1,3 Dichloroben=ene 27 U
1,2 Dichlorobenzene 27 U
1,4 Dichlorobenzene 27 U

(page 2)



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

Lab Data File : >AI077 Method Number : 8240
Lab Sample Name : PBS7121SSE #54S9 Date Analyzed : 8909?S
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .3 Date Received : 890920
Sample Info . : GC/MS A,LB,ES17019,Sg,SuL IS,SS/Smls P&T

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

Concentration Detection
Compound

- - -
ug/Kg

-----------------------
Limit

--------------------------------------- -------- -- -
Dichlorodifluoronethane

-
1 . U

Chloromethane 1 . U

Vinyl Chloride 1 . U
Bromomethane 1 . U

Chloroethane 1 . U

Trichlorofluoronethane 3 .
1,1-Dichloroethene 1 . U

Methylene Chloride 5 "
trans-1,2-Dichloroethene 1 . U

1,1-Dichloroethane 12 .

cis-1,2-Dichloroethene 60 .
2,2-Dichloropropane 1 . U
Chloroform 1 . U

Bronochloromethane 1 . U
1,1,1-Trichloroethane 442 .

1,1-Dichloropropene 1 . U
Carbon Tetrachloride 93 .
1,2-Dichloroethane 3 .
Benzene 0 . J
Trichloroethene 890 .

1,2-Dichloropropane 1 . U
Bromodichloromethane 1 . U

Dibromonethane 1 . U

Toluene 22 .
1 ,1 ,2-Trichloroethane h .

1,3-Dichloropropane 1 . U
Tetrachloroethene 119 .
Dibronochloronethane 1 . U

1,2-Dibronoethane - EDB 1 " U
Chlorobenzene 1 . U

Ethylben--ene 3 .
1,1,1,2-Tetrachloroethane 1 . U

n + p-Xylenes 4 .

(page 1)



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

Lab Data File : >AI077 Method Number : 8~4r0
Lab Sample Name : FES7121SSE 45459 Date Analyzed : 890903
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .3 Date Received : 890920
Sample Info . : GC/MS A,LB,ES17019,Sg,SuL IS,SS/Smls P&T

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

Concentration Detection
Compound
----------------------------------------

ug/Kg
----------------------

Limit
---------------

o-Xylene 2 .
Styrene 1 . U
1,1,2,2-Tetrachloroethane 1 . U
Isopropylbenzene 1 . U
Bromoform 1 . U

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

2-Chlorotoluene 1 . U
tert-Butylbenzene 1 . U
1 ,2 ,4-Trimethylbenzene 6 .
sec-Gutylbenzene 1 . U
p-15opropyltoluene 1 . U

1,3-Dichlorobenzene _ 1 . U
1,4-Dichlorobenzene ` 1 . U
n-Butylbenzene 1 . U
1,2-Dichlorobenzene 1 1 . U
1,2-Dibromo-3-Chloropropane 1 . U

1,2,4-Trichlorobenzene 1 . U
Hexachlorobutadiene 1 . U
Naphthalene 4 .
1 ,2 ,3-Trichlorobenzene 1 . U

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

Lab Data File : >Ai109 Method Number : 8240
Lab Sample Name : P657121556 w5459 WO Date Analy=ed : 89o925
Matrix : Soil Date Collected : 890'318
Dilution Factor : 12 .9 Date Received : 890520
Sample Info . : GC/MS A,TN,ES170 19, .Sg,GuL IS,SS/Snls P&T

U = no : detected
J = estimated value, below detection lim :t

Compound

Dichlorodifluoromethane
Chloronethene
Vinyl Chloride
Bromomethane
Chloroethane

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trams-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bronochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloronethane
Dibromomethane
Toluene
1 ,1 ,2-Trichlaroethane

1,3-Dichloropropane
Tetrachloroethene
Dibronochloromethane
1,2-Dibromoethane - EDB
Chlorobenzene

Ethylbenzene
1,1,1,2-Tetrachloraethane
m + p-Yylenes

Concentration Detec~icn
ug/Kg

----------------
Limit

----------------------------------
13 . U
13 . U
13 . U
13 . U
135 . U

13 . U
13 . U

231 .
13 . U
13 . U

37 .
13 . U
13 . U
13 . U

490' .

_ 13 . U
13 . U
13 . U
13 . U

1605 .

13 . U
13 . U
13 . U

23 .
13 . U

13 . U
192 .

13 . U
13 . U
13 . U

1~ . U
i~ . U
13 . U

(page 1?



HITTMAN EEF,SCO ASSOCIATES, Inc .

VOLATILE CRGAid :C ANIALYSIS - TABULATED REPORT

Lab Data File : >Ai1019 Method Number : 8210

Lab Sample Name : PES7121SSG 55459 I :/e Date Analyzed : 890925

Matri:: : Soil Date Collected : SE0°18
Dilution Factor : 12 .9 Date Received : °"09=©

Sample Info . : GC/MS A,TN,ES17J'S, .Sg,SuL IS, SS/Soils P&T

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

Compound

o-Xylene
Styrene
1 ,1 ,2,2-Tetrachloroethane
Isopropylben=ene
Bromo f orn

Concentration Detecl :an
ug/Kg Limit

-------------------------------------
13 . U
13 . U
13 . U
1-3 . U
1j . U

1,2,3-Trichloropropane 13, . U

n-Propylbenzene 13 . U

Bromobenzene 13 . U

1,3,5-Trimethylben=ene 13 . U

4-Chlorotoluene 13 . U

2-Chlorotoluene 15 . U

tert-Butylbenzene 13 . U

1 ,2,4-Trir+ethylbenzene 13 . U
sec-Butylbenzene 13 . U

p-Isopropyltoluene 13 . U

1,3-Dichlorobenzene - 13 . U
1,4-Dichlorobenzene 13 . U
n-Butylbenzene 13 . U
1,2-Dichlorobenzene 13 . U
1,2-Dibrono-3-Chloropropane 13 . U

1,2,4-Trichloroben:ene 13 . U

Hexachlorobutadiene 137 . U
Naphthalene 20 .
1 ,2 ,3-Trichloroben=ene 13 . U

( page 2 )
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Uzluticn Factor : 7E:tb .-4tt

GUN(;EN'I'WH't'1ON UNITS :
Number '1'1(a torind : U tua/L or cia/Ka ) tier/Krr

I f I I I I
UHb NUt-t1;EK I Cot-IYUUNLl NHr11r 1 k'1' I EST . LUNG . I ti I

csss-ssssssssssalssxsssnsssssxsssxssxsssssssalssssxssslsssxxsasssssslssssst
1 1 . 1 1 I I 1
I 1 . I I I I I
1 ~ . I I I I 1
f 4 . I 1 1 1 1
I 5 . I - I I ~ I t
1 h . I 1 I I I
I 'J . I - I 1 I I

1 ~ . I I I I I

I y, I I ~ 1 1 I
I 11I . I I I I I
I 1 't . 1 I 1 I I
I 11 . I I 1 I I
I 3 :1 . I 1 I I I
I 14 . 1 I I I 1
I 1~ . I I I 1 I
I l Ei . I 1 I t I
1 1 ~l . I I I I 1
1 '1 ~ . I I 1 I I
I 1 :-! . I 1 I I 1
I J 11 . I I 1 I I
I Il . I I I I I
I 1~ . I I 1 I I
1 l :i . 1 I 1 I I
' 14 . I I I I t

Jti . 1 1 I I I
I 1h . 1 I I I 1
I li . I I I I I
I l ,y . I I 1 I I
1 l `l . 1 ( 1 I I
I JII . I I I I I

I 1 I I I I



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

Lab Data File : >A1078 Method Number : 82400

Lab Sample Name : PBS7121SS7 #S460 Date Analysed : 89092 .3
Matrix : Soil Date Collected : 890°_18
Dilution Factor : 1 .3 Date Received : 89091-'0

Sample Info . : GC/MS- A,LB,ES17019,5g,SuL IS,SS/Smls P&T

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

Concentraticn Detector.

Compound ug/Kg
-----------------

Limit
-------------------------------------------------------

Dichlorodifluoromethane
-----

1 .
Chloromethane 1 . U
Vinyl Chloride 1 . U
Bromomethane 1U
Chloroethane 1 "

Trichlorofluoromethane 13 .
1,1-Dichloroethene 1 . U
Methylene Chloride 19 .
trans-1,2-Dichloroethene 1 . U

1,1-Dichloroethane 20 .

cis-1,2-Dichloroethene 28 .
2,2-Dichloropropane 1 . U

Chloroform 1 . U

Bromcchloromethane 1 . U

1,1,1-Trichloroethane 177 .

1,1-Dichloropropene - 1 . U
Carbon Tetrachloride 36 .
1,2-Dichloroethane 1 . U
Benzene 0 . J
Trichloroethene 8S1 .

1,2-Dichloropropane 1 . U
Bromod :chloromethane 1 . U
Dibromomethane 1 . U
Toluene 2 .
1,1,2-Trichloroethane

1,3-Dichloropropane 1 . U
Tetrachloroethene 83 .
Dibromochloromethane 1 . U
1,2-Dibromoethane - EDB 1 . U
Chloroben=ene 1 . U

Ethylben=ene 1 . J

1,1,1,2-Tetrachloroethane 1 . U
m + p-Xy lenes 0 .

(page 1)



HITTMAN EDASC0 ASSOC ?AiES, Inc .
VOL :~i :L= ORGANIC ANftLYSIS - Tr?BULATED REFORT

Lab Da~a File : >r", :078 Method Number : 8-4a

Lab Samcle Name : PSS7121SS7 45460 Date Analy=ed : 890923

Matri .: : Soil Date Collected : 890918
Dilution Factor : 1 .3 Date Received : 890920

Sample Info . : GC/MS A ,LB ,ESI70 i 9 ,5g ,SuL IS,SS/5;15 PIT

U = net detected
J = estimated value, below detection limit

Compound

o-Xylene
Styrene
1 ,1 ,2 ,2-Tetrachloroethane
15opropylbenzene
Bronoform

1,2,3-Trichloropropane
n-Propylbenzene
Bromobenzene
1 ,3,5-Trimethylben=ene
4-Chlorotoluene

2-Chlorotoluene
tert-Butylben=ene
1,2,4-TrimethylbenZene
sec-Butylben,zene
p-15opropyltoluene

1,3-Dichloroben_ene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichloroben=ene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichloroben=ene
Hexachlorobutadiene
Naphthalene
1 ,2 ,3-Trichloroben=ene

Concentration Detection
ug/Xg Limit

-------------------------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U

0 . J
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U

1 . U

(pace 2)
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Mat.ri :. . ~o 111

Samrn 1 r,.iy. /can 1 : b (;

LFj1 : LULJ

% Moisirare : not dec .

Go Iumn : LJ .r .

Gnntract : ES l V 1J1 .'-4

tiH~n: No : N .H

I I . .

I I

SL)(, Pin : N . i"";-

Lab 5rimn l e ID : H h # ;,=:6; l)

L,a In hi1r-. 11) : >F;1 II/ ;-.'

Date Rece lvar:

Ua.t p Hna Ltizeri : y,''~ - :

Dilution Factor : 1 .1 ;1=i

NrtrrjhFr
CUN(;EN'1'KH'i'lUN UNIT'S :

'1'1(a j-rrlnd : (rua/L or rtr!/Krrl nrt/K,1

1
I CPS

I I I
NUMBEP 1 CUMYU(JNU NHMh' 1 K'1' I ~H~'l' .

1 I
C:UN(~ . I (l I

Iss=ssxzssszszxzstzszxzszszxzsazsszazzssszzxszlsxsszxs~lzsxc-oxsszzssl=x=

I 1 . I Unknown I 171 .81
.
) 1 b . 1 1

I 1 . l Unknown H :f I 1 ::: , I 1
I 3 . 5H'1411 ;:~ I Nnnhtha 1~ne , 1 . :S -dimethul- ( 1 :ice .8 :i 1

_ ~
I t12 .

I `l " I I t I I
I `~ . 1 I I ' I I
I E ; . t I I I 1
I % . I I I I i
I d " I 1 1 I I
I y " I I 1 I I
I 11I . I I 1 I I
I 11 . I I I I I
1 11 . I I I 1 I
1 la . 1 1 I I I
I 14 . I I I I 1
I 15 . 1 I I I t
I 'I F: . I 1 I 1 I
I 1 :' . I I I I I
I 18 . I I 1 t I
1 1 `1 . I I I I I
I L IJ . I 1 I I I
I 11 . I I I I I
I 1 ~1 " I I I I I
I 1 ~i , 1 ( I I l
1 l~l . I 1 I I1
1 1~ . t 1 1

_
I

I lo . 1 I t t ~
I l l . I I 1 I
I 1 ~~ . I I I I
I '1 `J . 1 1 I t
I ~IJ . I_ 1 I I



N:TTMAM EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Date File : >~+ :110 Method Plumber : B2~0

Lab Sample Name : P8571Z1S57 #5460 /%1D Date Analy=ed : 8905?5
Matr lA : Sol! Date Collected : 8SC5i8
Dilu tion Factor : 12 .7 Date Received : 850°=Z

Samp le In ;c . : GC/MS A,TM,ES17019, .5g,5uL IS,SS/5mls P&T

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

Concentration Detec-_ : �

Compound ug/Kg Lin= :
-----------------------------------------------------------------------------
Dichlorodifluoromethane 1,".r . U
Chlorome :hane 13 . U

Vinyl Chloride 13 . U
Bromomethane 13 . U

Chloroethane 13 . U

Trichlorofluorcmethane
1,1-Dichloroethene
Methylene Chloride
trams-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1 ,1 ,1-Trichloroethane

249 .

203 .

13 . U
13 . U

13 . U
13 . U

13 . U
13 . U
la . U
13 . U

_ 13 . U
13 . U
13 . U
13 . U

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloromethane
Dibremomethane
Toluene
1 , 1 ,2-Trichloroethane

1,5-Dichlcropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane - EOB
Chlorcben_ene

Ethylben=ene
1,1,1,2-Tetrachloroethane
m + p-Xylenes

1335 .

13 . U
13 . U
13 . U
13 . U
1 .:' . U

157 .
13 . U

1- . U
13 . U
1-~ . U

13 . U
13 . U
13 . U

(page 1)



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

Lab Data File : ?A1110 Method Number : 8240
Lab Sample Name : PSS7121SS7 #5460 Date Analyzed : 890325
Matrix : Soil Date Collected : 890918
Dilution Factor : 12 .7 Date Received : 89OS20

Sample Info . : GC/MS A,TN,ES17019, .5g,SuL IS,SS/5mls P&T

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

Compound

o-Xylene
Styrene
1 ,1 ,2,2-Tetrachloroethane
Isopropylben=ene
Bromoform

Concentration Detection
ug/Kg Limit

---------------------------------
13 . U
13 . U
13 . U
13 . U
13 . U

1,2,3-Trichloropropane 13 . U
n-Propylbenzene 13 . U
Bromoben-ene 13 . U

1,3,5-Trinethylben=ene 13 . U
4-Chlorotoluene 13 . U

2-Chlorotoluene 13 . U
tart-Butylben=ene 13 . U
1,2,4-Trimethylben=ene 13 . U
sec-Butylbenzene 13 . U
p-Isopropyltoluene 13 . U

1,3-Dichlorobenzene - 13 . U
1,4-Dichloroben=ene 13 . U
n-Butylbenzene 13 . U
1,2-Dichloroben=ene 13 . U

1,2-Oibromo-3-Chloropropane 13 . U

1 ,2 ,4-Trichlorobenzene 13 . U
Hexachlorobutadiene 13 . U
Naphthalene 13 . U
1,2,3-Trichlorobenzene 13 . U

(page 2 )



1. r.
l.%(7L . .H'i' .1 L . K' (l H(;HNIPiN L.Y516 Uk'I'H ISHEE'1'

'1'h N'I'H'l' I.t)EL.Y 1llF:N'I' 1 L' 1 El) ( .'.UrIHUIJNL)ti

LAh Name : HittrnAn Kbasr_o

I . . ah Cr) r.1c : H L'1'r't~4N Nn : NHSH

Matrix : :6Ui L

Saran l e rat /can t : . b, (~

L.? va L : LU111

`~, Mn 15trlre : not dec .

(:o 1 urnn : 6.1 . el .

Ur,ntract : Ir_-~1 iUly

SPS Nr.i : N . p

i
I Ir1,2 1 cl

S; I) (; Nr, : N . F; .

Lab ' ampI? 11l : b4riII /,/

L.ab rt1.? 11.? : >F;LI 111

Date HnaIxi7er( : ~i

U1lution Factor 161 .41

(;UNGEN't'KH'1'LC)N UNITS :
Ncimb?r '1'1(;s i-ound : U (ua/1. or uaiKn l cicr/Krl

I 1 I I I I

' CPS NUMBER I C;UML-'UU4L) NHME I FIT I EST . C:UNC: . I ti I
=s==sa=zzm==axz=lzax :szazsaxasaz :azaaassssmm=Imzsaasazlmasam-=sa====1==x==1

I 1 . I I 1 I I
I 1 . I I I I I
I a, 1 I I I I
I -4 . I I t I 1
I ti . I I I I I
1 E; ~ I I 1 I 1
I l . I I 1 I 1
I a . I I I I

. I I I I I
I Y i1 . I I I I I
I 11 . I I I t I
I ll . 1 I I I 1
I la . I I I 1 I
1 14 . I I I 1 I
I 1 `i . I I 1 I I
I 1H . I I I I I
I 'I '/ . I I I I I
I 113 . I 1 1 I 1
I 1 ") . I I I I 1
1 1 IJ . I I I I 1
I 11 . I I I I I
I 'l l . 1 1 I I I
1 1J . 1 I I I 1
I V4 . I I 1 I I
' !`~ . I 1 I I I

I 1b . I I I I I

I '1 ~/ . I t I I I

I 1 i~ . 1 t I I I

1 1y . I I I I I
I :~ IJ . I I I I I

I I I I I I



HITTMAiJ ESASCO ASSOCIATES, Inc .
VOLAT?LE ORGrsiJIC AilA.LYSIS - TABULATED REPORT

Lab Data File : :>AI079 Method Number : E240

Lab Sample Name : PBS7121SSS 45461 Date Analy=ed : 8909--3

Me." -_x : Soil Date Collected : 8°0918

Dilution Factor : 1 .3 Date Received : 690920

Sample Info . : GC/MS A,L9,ES17019,Sg,SuL IS,SS/Smls PIT

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

Concentration Detection
Compound ug/Ko Limit
-----------------------------------------------------------------------------
Dichlorodiflucronethane 1 . U
Chlorcmethane 1 . U
Vinyl Chloride 1 . U
Bromonethane 1 . U

Chloroethane 10 .

Trichlorofluoronethane 2E "
1,1-Dichloroethene 19 .
Methylene Chloride 2B "
trams-1,2-Dichloroathene 2 .
1,1-Dichloroethane 197 .

cis-1,2-Dichloroethene 32 .
2,2-Dichloropropane
Chloroform
Bromcchlororoethane
1,1,1-Trichloroethane 2TAG .

1,1-Dichloropropene
Carbon Tetrachloride 431 .
1,2-Dichloroethane 4 .
Benzene 1 .

Trichioroethene 1653 .

1,2-Dichloropropane
Dromodichloronethane
Dibromome-thane
Toluene 82 .
1,1,2-Trichloroethane 15 "

1,3-Dicliloropropane
Tetrachloroethene 517 .
D :bromochloronethane
1,2-Dibronoethane - EDB
Chlorob_n=ene

Ethylben=_ne 6 .
1 ,1 ,1 ,2-Tetrachloroethane
r+ + p-Xylenes 10 .

1 . U
. J

1 . U

_ 1 . U

J

1 . U
1 . U
1 . U

1 . U

1 . U
1 . U
1 . U

l . U

(pagf. 1)



HITTMAN EASCO AS57C:ATES, Inc .
VOLATILE ORGANIC ANALYSTS - TABULATED REPORT

Lab Data File : >AI07'9 Method Number : 8Z4J
Lab Sample Name : PBS7121S58 t-S461 Date Analyzed : 690323
Matr Soil Date Collected : 890515
Dilution Factor : 1 .3 Date Received : 8905?0
Sample Info . : GC/MS A,LB,ESI7019,Sg,SuL I :,SS/Snls P&T

U = not detected
J = estimated value, below detection li,~^ :t

Concentration Detecl :on

Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene 6 .
Styrene
1,1,2,2-Tetrachloroethane
Isopropylben_ene 2 .
Bromoform

1,2,3-Trichloropropane
n-Propylben=ene 3 .
Bronobenzene
1 ,3,S-Trime-thylben=ene 22 .
4-Chlorotoluene

2-Chlorotoluene
tert-Butylben=ene 2 .
1,2,4-Trinethylben :ene

15sec-Butylben=ene
p-Isopropyltoluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibrono-3-Chloropropane

1,2,4-Trichloroben=ene
Hexachlorobutadiene
Naphthalene S .
1 ,2 ,3-Trichloroben=ene

1 . U
1 . U

1 . U

1 . U

1 . U

1 . U

1 . U

1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U

U

(pa0e 2)
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Dilution Factor : 1 . l :4H1)

Nrtrnk'?r
(:()N(;EN'1'KH'1'ION UN11"6 :

'L'1Ca t-ound : 7 .L~ (rim/1. or urriKrr) URihri

I
I (;HS NUMHEF:

I I
I CUr1YUUNl) NHME 1

I
K'1' I 1~:'i' .

I I
CUNC, . I U L

Incsxscxxx~xxxsxxlssxzzzsxzx~xxs-xxsaxzxassssslss:s:scclxsxxx~~axsszal~cx=

1 Unknown 1 1 ;~ . N 1 I 1 L! . I
I 1 . l Unknown I IV . 1 ;6 1 7.1 . I I

I IJnknomn 1 21 .38 I 1ti . 1 I
I 4 . 1'/bHory I laenzene . 1-ethttl-1 .4-dzmethtt! 1-; I 1U . I I

I 5 . y5:=1a'L ( benzene , 1 . 1 .'4'b-tetramethu1 1 2 3 . e V I Li . I I
I Y%44'1y I Henzene , 1-ethttl-2 .4-dlmetho1 L4 . Lib I ~U . I I
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I .
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1 11 " I IJnknown 1 18 1(3 1 1 LI . I I

~1U11U INanhthalene ; '1-meth%tl- ( :I(:lyl lli .y :$ I 'IF) . I 1
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_
x'1 . %5 I 1U . I I
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I 1 '1 . I I I I I
1 11 " I 1 I I 1

I 1~~ " I I I I I
I '14 . 1 1 I I I
I 15 . I 1 I I- !
I '1b " I I I 1+ I
I 1'i . I I 1 I I
I Ld . I 1 1 I I
I 29 . I 1 I I I
I 3 !J .
I

1 I
I I

I
I

I I
I 1



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

Lab Data File : >AI104 Method Number : 840
Lab Sample Name : PBS7121SSS #5461 I%a?,S Date Analy=ed : S9092S
Matrix : Soil Date Collected : 890918
Dilution Factor : 32 .3 Date Received : 83052'2
Sample Info . : GC/M^ A,TN,ES17019,ML,S00ul SuL IS/5mls P&T

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

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
Dichlorodifluoromethane 32 . U
Chloromethane 32 " U
Vinyl Chloride 32 . U
Bromomethane 32 . U
Chloroethane 321 . U

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trams-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane

38 .

32 . U
32 . U

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
Toluene
1,1,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane - EDB
Chlorobenzene

Ethylben=ene
1 ,1 ,1 ,2-Tetrachloroethane
m + p-Xylenea

97 .

2336 .

3674 .

79 .

961 .

32 . U

32 . U
32 . U
32 . U
3Z . U

32 . U
32 . U
3~ . U
3Z . U

32' . U
3-' . U
32 . U

32 . U

32 . U

32 . U
3~ . U
3Z . U

32 . U
~2 . U
32 . U

(page 1)



HILTTMAN EEASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AI104 Method Number : 8240
Lab Sample Name : PBS7121SS8 #5451 / :35 Date Analyzed : 890925
Matrix : Soil Date Collected : 890918
Dilution Factor : 32 .3 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,ML,50WuI EuL IS/Soils F&T

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

Compound

o-Xylene
Styrene
1 ,1 ,2,2-Tetrachloroethane
15opropylben-ene
Bronoform

Concentration Detection
ug/Kg Limit

--------------------------------------------
32 . U
3 . U
32 . U
37 . U
32 . U

1,2,3-Trichloropropane _ 32 . U
n-Propylbenzene K . U
Bromobenzene 32 . U
1,3,5-Trimethylben=ene 32 . U
4-Chlorotoluene 32 " U

2-Chlorotoluene 32 . U
tert-Butylbenzene 32 " U
1 ,2 ,4-Trimethylbenzene 32 . U
sec-Butylbenzene 32 . U
p-15opropyltoluene 32 . U

1,3-Dichloroben=ene 32 . U
1,4-Dichlorobenzene 32 . U
n-Butylbenzene 32 . U
1,2-Dichlorobenzene 32 . U
1,2-Dibrono-3-Chloropropane 32 . U

1,2,4-Trichlorobenzene 32 . U
Hexachlorobutadiene 32 . U
Naphthalene B8 .
1,2,3-Trichlorobenzene 55 .

(page 2)
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.
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Go Ir3rnn : bj .b . L)l1ut16n Factor : 1 .UUI1U

C:UNGEN'1'l:P'1'ION UNIT'-6.
Number '1'I(a found : 111 (ur_r/L or ua/Ka) ur_r/Kr

I I I I 1 I

I CHti NIIM8KF 1 UUMYUUND NHt-1K I FIT 1 EST . CUNC, . I c) 1
ssssssasssss .-_sslss~xxss.sas=xsxxszszsazsssacloasaxaaslaxzsscssss=~sl=x=osl

1 . I I 1 1 I
I ~ L . I I I I I
1 '.', . 1 I I I I
I 4 . I 1 I 1 I
I ti, 1 ~ 1 I I I
I f; . I I I I I
I i . I 1 I I I
I H . I I I I I

1 y . 1 1 1 t I
I 1 11 . I I I 1 I
I 1 :L . I 1 I I 1
I 1l . 1 1 I 1 I
1 1~ . 1 I I I 1
I '14 . I I 1 I I

I lb , I I I I 1

I '1 Ei . 1 I I 1 I
I 1 ~l . 1 1 I I I
I 1u . 1 1 1 I I
I 1y . I I I I I
I 12U . I I 1 I I
I 1 'l . I I I I I
I 1 '1. . I I I I 1
1 1 :.i . 1 I I I I
I l ~} . I I I I I

. I I I I t'2'1
11; . I I I I 1

1 J ~i , 1 I I I 1
I J ti . I I I I I
I 1y . I I I t t
I :i I I . 1 I I I I

1 I I I I I



HITTMAN EBASCO ASSOCIATES, Inc .
VOLPTILE ORGi=.NIC ANALYSIS - TABULATED REPORT

Lab Data File : >AI105 Method Number : 62-10
Lab Sample Name : PSS7121SSS '*S461MS 1 :~5 Date Analy=ed : 8409-5
Matrix : Soil Date Collected : 8SOS18
Dilution Factor : 32 . ;; Date Received : 850920
Sample Info . : GC/MS A,TN,ES1701S,ML,500ul,5uL IS/5mls P&T

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

Concentration Det--ctior,
Compound ug/Kg Limit
-----------------------------------------------------------------------------
Dichlorodifluoromethame 32 . U
Chloromethane 32 . U
Vinyl Chloride 32 . U
Bromomethane 32 . U

Chloroethane 32 . U

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride 141 .
trans-1,2-Dichloroethene
1,1-Dichloroethane 254 .

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane 6043 .

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichlorcethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
Toluene
1 ,1 ,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene 3048 .
Dibromochloromethane
1,2-Dibromoethane - EDB
Chlorobenzene

Ethylben :ene 86 .
1,1,1,2-Tetrachloroethane
m + p-Xylenes 55 .

3~ . U

32 . U

3~ . U
32 . U
32 . U
K . U

_ 32 . U
32 . U
32 . U

32 . U
32 . U
32 . U

32 . U

32 . U

. 32 . U
3L. . U

31 U

(page



F:TTMAN E2r?SCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >Ai1CS Method Number : 8240

Lab Sample Name : PES7121SS8 0461 MS vTO Date Anely=ed : 6S0SZS
Matrix : Soil Date Collected : 89©518
Dilution Factor : 32 .3 Date Received : ESCS20
Sample Info . : GC/MS A,TN,ES!701S,ML,500ul SuL IS/5mls PIT

U = net detected
J = estimated value, below detection, limit

Concentration Detect :cn

Compound
- --

ug/Kg Limit
--------------------------------- ------------------------- ----------------

o-Xylene 32 . U
Styrene 3z . U
1,1,2,2-Tetrachloroethane 32 . U
Isopropylbenzene 32 . U
Bromoform 32 . U

1 ,2 ,3-Trichloropropane 32 . U
n-Propylbenene M U
Bromobenzene 32 . U
1,3,5-Trimethylbenzene 32 . U
4-Chlorotoluene 32 . U

2-Chlorotoluene 32 . U
tent-Butylbenzene 32 . U
1,2,4-Trimethylbenzene 32 . U
sec-Butylbenzene 32 . U
p-15opropyltoluene 32 . U

1,3-Dichloroben=ene _ 32 . U
1,4-Dichlorobenzene 32 . U
n-Butylbenzene 32 . U
1,2-Dichlorobenzene 32 . U ,
1,2-Dibromo-3-Chloropropane 32 . U

1,2,4-Trichlorobenzene 32 . U
Hexachlorobutadiene 32 . U
Naphthalene 32 . U
1,2,3-Trichlorobenzene 32 . U

( page 2 )



HIT1MAN ECASCO ASSOCIATES, Inc .
VCLATII,.F ORGANIC ANALYSIS - TABULArFD REPORT

Lab Data File : >AI106 Method Numhrr : 8240
Lab Sample Name : PBS7121SS8 ~5461MSD Date Analy=ed : 8909'..'5
Matrix : Soil Date Collected : 8C091S
Dilution Factor : 32 .3 Date R--ceivad : 8005'0
Sample Info . : CC/MS A,TN,ES17019,ML,S00ul,5uL IS/5mls P&T

U = not datected
J = e . tiriated value, below dotection limit

Compound

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chlor.oethan?

Trichlorofluoromethene
1,1-Dichloroethene
Mcthylenc Chloride
trans-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethanc.
Benzene
Trichloroethene

1 ,2-Dichloropropane
Bromodichloromathane
Dibromomethane
Toluane
1 ,1 ,2-Trichloroe.thane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromathane
1 ,2-Dibr-omoethane - EDO
Chloroben=ana

Ethylben=eenc
1 , 1 , 1 ,2-Tetrachloroethane
r" + p-Xylenes

Concentration Detection
uD/Ko

----------------
Lini t

-----------------
32 . U
32 . U
3-~ . U
32 . U
3' . U

32 . U

116 .
32 . U

135 .

3-1 . U
32 . U
32 . U

' 32 . U
3192 .

3-1 . U
32 . U
K . U

32 . U
312 . U
32 . U

3Z . U

32 . U
150 .

31 . U
32 . U

31 . U
31 . U
K . U

(page 1)



HITTMAN CBASCO ASSOCIATCS, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : ?AI1oc Method Number : 8=40
Lab 53Mp1e Name : PBS7121SS8 :S451MSO /.asDate Analy=ed : 8 :i©525
Matrix : Soil Date Collected : 89E919
Dilution Factor : 37 .3 Date Received : 830520
Sample Info . : GC/MS A,TN,ES17019,ML,S%')Oul,5uL IS/Snls P&T

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

Concentration Detectior,
Compound

- --------- - - - -
ug/Kg Limit

-------------------------------------- - - - - - ---------------
o-Xylene

---- -
32 . U

Styrene 32 . U
1,1,2,2-Tetrachloroethan,- 32 . U
Isopropylben=one 32 . U
Bromof orm 3 . U

1,2,3-Trichloropropane 32 . U
n-Propylbenzene 32 . U
Bromohenzenc 32 . U
1,3,S-Trinethylbenzenz 32 . U
4-Chlorotoluene .'r_' . U

2-Chlorotoluene 32 . U
tort-Butylbenzene 32 . U
1,2,4-Trimethylbenzene ~.'Z . U
eec-Dutylben=one 32 . U
p-Isopropyl toluene 321 . U

1,3-Dichloroben=one _ 32 . U
1,4-Dichlorobanzone 3^ . U
r)-Butylbenzene ;32 . U
1,2-Dichlorobenzene 3." U
1,2-Dihromo-3-Chloropropane 32 . U

1,2,4-Trichlorobenzene 32 . U
Hexachlorobutadiene 32) . U
Naphthalene 3' . U
1,2,3-Trichloroben=one 3< . U

(po0e 2)



NITTMAN E=A .C0 ASSOCIATES, Inc .
VOLATILE ORI:AN .C FNr?LYSIS - TABULATED REPORT

Lab Data File : >AI080 Method Number : 621'i?
Lab Sample Name : PES7121SSS 45452 Date Analyzed : 8°0523
Matrix : Soil Date Collected : 8°C513
Dilution, Factor : 1 .3 Date Received : 850520
Sample Ir=o . : GC/MS A,L8,E0-i7019,-=g,SuL IS,SS/SMIs PST

U = not detected
J = estimated value, below deta :tic-n limit

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
Dichlorodifluoronethane 1 . U
Chloromethane 1 . U

Vinyl Chloride 1 . U

Bromomethane 1 . U
Chloro-`hane 1 . U.. f . . .

Trichlorofluoromethane 13 .
1,1-Dichloroethene 44 .
Methylene Chloride 3 .
trams-1,2-Dichloroethene
1,1-Dichloroethene 754 .

cis-1,2-Dichloroethene 188 .
2,2-Dichloropropane
ChloroForm 1 .
Bromochloronethane
1,1,1-Trichloroethane 3442 .

1,1-Dichloropropene
Carbon Tetrachloride 1 .
1,2-Dichloroethane 96 .
Benzene 2 .
Trichloroethene 723 .

1,2-Dichloropropane
Bronodichloromethane 1 .
DibronomethanP
Toluene 628 .
1,1,2-Trichloroethane 212' .

1,3-Dichloropropane
Tctrachloroethene 1107 .
Dibronochloromethane
1,2-Dibromoethane - EDB
Chlorobencene

Ethylben=ene 2-16 .
1 ,1 ,1 ,2-Tetrachloroethane
M + p-i(ylenes 258 .

J

1 . U
J

1 . U

_ 1 . U
J

1 . U
J

1 . U

1 . U

1 . U
1 . U
1 . U

1 . U

(page 1)



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

Lab Data File : >r;7^80 Method Number : 8=-t0

Lab Sample Name : PES71?1SSS #S462 Date -Analyzed : 890523
Matrix : Soil Date Collected : 890318

Dilution Factor : 1 .3 Date Received : 8°0920
Sample In`o . : GC/MS A,L8,ES1701S,Sg,SuL IS,SS/Smls P&T

U = no .̀ detected
J = estimated value, below detection limit

Concentration
Compound ug/Kg
---------------------------------------------------------
o-Xylene 101 .
Styrene
1,1,2,2-Tetrachloroethene 4 .
Isopropylbenzene 10 .
Bromof orm

1 ,2 ,3-Trichloropropane
n-Propylbenzene 31 .
Bronobenzene
1,3,S-Trimethylbenzene 297 .
4-Chlorotoluene

2-Chlorotoluene
tert-Butylbenzene 40 .
1 ,2 ,4-Trimethylbenzene 31 9 .
sec-Dutylben=eAf, 8 .
p-IsopropyltoILLene 22 .

1,3-Dichlorobenzene
1,4-Dichlorobenzene 1 .
n-Butylbenzenet
1,2-Dichlorobenzene 0 .
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene 1 .
Hexachlorobutadiene
Naphthalene 201 .
1,2,3-Trichlorobenzene 2 .

Detect icr
Lire : ;.-

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

I . U

1 . U

1 . U

1 . U

1 . U

1 . U

1 . U
J

1 . U
J

1 . U

1 . U

(page 2 )



7. h~

't'F:h!'l'H'1' 1VE " :L.Y l. UM;N'l' 1 . t" ' l h;ll (;(?hlt'UIINII~

Lab NArne : Hittmhn Ebasco

L,,-tb Code : H 1'Ct-tkN Cas e N:,: I"IHSH

Mp,trix : lziUIL

tir-,mn L e. raft /"n 1 : ti (;

LewF 1 : 1,(l41

`1 Moisture : not de.r. .

to l umn : 1,1 . 8 .

Contract : EH1 %U'1.~J

L-PS NO : N . H

5i-arli't_,~: ri( ;

I I

I I

SU(, Nri : N . H .

Lab 5amole 11) : HE4 .J462

Lab VIA? ID : >N11 .1 :;11

1.13tP Kr-r7pl~~?rt . t1'.-li'lll ;''-+

Date Hna .lttec1 : ;~/'2_ :~i

Dilution E*nf-,tnr , 1 .'1i~ '.-i4

Nr_irnhPr
GUNGEN'i'KH'1'IUN UNITS :

'i'1Cs t-ound : ltJ (vri/L or ua/Kcr) clo/Kcr

I
I UPS NUMBEF

I I
I GUMN()UNU NHMh: I

I

K'1' 1 l:a'I' .
I I

CUNC . 1 (1 I
1==~amazas=s=asssla=axaa=aasa==aszss:=seas :saalsa=ams==l=a====ma===a=I=s=-~l

t l . (Unknown I b . :3 1J I 1111 . I
I 1 , ( Unknown 1 / . 1I I H, b I i
I 1 Unknown I 111 . U`1 I ~41J . I I
1 4 . 1 Unknown 1 1,3 .111 1 1,31111 . I I

1 b . ( Unknown 1 14 . U'/ I 1b Ii . I 1
I h . bbbh1'/ 11-Yentanone ; -methiil- (`J(:lyl l~L .tiS 1 11LI . I I
I '/ . b:3SI'/3 1 Benzene 1-methxil-?,-(1-methii1

+
23 .1b 1 l :~ . I I

I 1-) . ( Unknown 1 1 . 44 I 4~i . I I
I 511531 1 benzene . 1 .1 .3 .b-tetramethiii I Y'~ . b`H 1 1y . I I
I 1I1 . 8,/441y ( benzene . 1-ethyl-2 .4-dimethtol

.
24 . 11 '/ I 111U . I 1

I 17. . 1l Unknown 24 . 1y 1 :6Y . 1 I
I 1l . ySL-i 2 (benzene . 1 .1 .4 .5-tetramethull

.
Y4 . y1 1 ~1 . I I

1 1 :i . Il Unknown Yb . 1*3 1 111 . 1 I
1 14 . (Unknown I 15 .51 1 1l . I I
I 11) . 1 Unknown I 18 . U:3 1 4H . I I
I 'LEi . yU11U I NanhthaIene . 1-methtil- (8(;1!.11 YIN .!38 I (~cl . I I
1 1'/ . y1 5'/t; INanhthaIene, 1-methtil- (8L1~11 1y .ti'/ 1
I 18 . l unknown I :a U . 51 I 1 146 .
1 19 . 5%1b1.J I Namht hale nom- . 1 .b-dimathxil- ( 1 :1 . U2 1 :3l . I I
I 2U . bby41b I Naphthalene . 1 .li-dimeth;il- ( 1 :3L ./b 1 14 . I I
I 11 . 1 1 I I 1
I 22 . I I 1 I

. I t I I
I 1 `1 I I I I
I 15 . t I I I I
I '!_Ei . I I I I- _1
I li . I I 1 1-, `l
( Via . 1 I 1 I
1 1`a . I I I r
I ;i U .
1

I I
I I

I
I

1
t



HITTMAN ERA=CO ASSOCIATES, Inc .
VOL?TIILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : ?A :107 Method Number : E240
Lab Sample Name : FEBS7121SS9 #54E2 /%'(0~2 Date Analyzed : 890S25
Matrix : Scil Date Collected : 890918
Dilution Factor : 81 .2 Date Received : 850920
Sample Info . : GC/MS A,TN,ESI7019,ML,200u1,EuL IS/Sails FIT

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

Concentration Detection
Compound ua/Kg Limit
-----------------------------------------------------------------------------
Dichlorodiflucronethane 81 . U
Chloromethane 81 . U
Vinyl Chloride 81 . U
Bromonethane 81 . U
Chloroethane 81 . U

Trichlorof luoromethane
1,1-Dichloroethene
Methylene Chloride 141 .
trams-1,2-Dichloroethene
1,1-Dichloroethane 1214 .

cis-1,2-Dichloroethent 152 .
2,2-Dichloropropane
Chloroform
Bronochloromethane
1,1,1-Trichloroethane 7770 .

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene 21142 .

1,2-Dichloropropane
Bromodichloromethane
Dibromonethane
Toluene 1101 .
1,1,2-Trichloroethane

1,3-Dichloropropene
Tetrachloroethene 10048 .
Dibromochloronethane
1,2-Dibromoethane - EDB
Chlorobenzen-

Ethylben=ene 411 .
1 ,1 ,1 ,2-Tetrachlaroethane
r, + p-Xylenes 395 .

81 . U
8? . U

81 . U

81 . U
81 . U
81 . U

_ 81 . U
81 . U
81 . U
81 . U

81 . U
81 . U
81 . U

81 . L

81 . U

81 . U
81 . U
81 . U

81 . U

(page 1)



H:TTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGr~NIC ANALYSIS - TABULATED REPORT

Lab Data File : >AI107 Method Number : K=O
Lab Sample Name : PB571?1SS9 115462 //(ooh Date Analy=ed : 890525
Matrix : Soil Date Collected : 890EIS
Dilution Factor : 81 .2 Date Received : 89ESC0
Sample Info . : GC/MS A,TN,E517019,ML,20Zul,5uL IS/Smls P&T

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

Concentration De'ecli=r
Compound
-------------------------- --------

ug/Kg
-------------------------

Lim "
------------------

o-Xylene 137 .
Styrene 81 . U
1,1,2,2-Tetrachloroethane 61 . U
Isopropylbenzene 81 . U
Bromoform 811 . U

1,2,3-Trichloropropane 81 . U
n-Propylbenzene 81 . U
Bromobenzene 81 . U
1,3,5-Trimethylbenzene 442 .
4-Chlorotoluene 81 . U

2-Chlorotoluene 81 . U
tert-Butylbenzene 81 . U
1,2,4-Trimethylben--ene 479 .
sec-Butylbenzene 81 . U
p-15opropyltoluene 81 . U

1,3-Dichlorobanzene _ 81 . U
1,4-Dichlorobenzene 81 . U
n-Butylben :ene 81 . U
1,2-Dichlorobenzene 81 . U
1,2-Dibromo-3-Chloropropane 81 . U

1,2,4-Trichlorobenzene 81 . U
Hexachlorobutadiene 81 . U
Naphthalene 268 .
1,2,3-Trichlorobenzene 81 . U

page 2 )



1 'r_
U(?I,f4'1'll,h: OH(;HN1(.- Hr~HLYjl :~ 1)H'i'H tiHh:r:'t'

'1'h.iJ't'H'I'llJb'L1f' IUea"J't'l~*IEilJ G()MFUUNUS

Lab Name : Hittman hA-,a_sCn Contract : ES1 %1.I'1 :-1

1 . _
I Yr:=i 1 J i ~;_;a I

1,,-,Lb Grade : H 1'1'M~-;H Ga5t No : NHSH Sf'11; No : N . H . SP(; No : N . H .

Mr, t. r. 1v : SU1L Lab tiamnIe Ill : #t~"1

~,'tmn la wt/vr- 1 : . 1J8 (; Lab Fi 1e 11.) > Hi I IY

LFurl . I"1Fsii DatF Fe ceIved : 11II

r hlni.sture : not d?c . Uate Hnaltl-ed : 9/~'b

t:rj lomrn : ILI . Li . 1)ilcitlon Factor : j,1 . L=1

t:UNGEN'1'KH'1' LON UN 1'1'
NumhFr '1'1(:s torlnr! : V tua/L or un/Ka) ur.i/Ka

I I 1 I I I
I (:HS NL1hlbh:k I CUMtJUUNI) NHMh: 1 K'l' I !::`~'I' . GONE.' . I U I
laxx=xxxa-xzzaxsxlax-zax:zsas=xxaxasssz :xzxxsalazsssaaslsxsasaxxxxc-zlxsccxl
I 1 . I Unknown 1 13 . 14 I 1l U IJ U . I I
1 L . (Unknown 1 1 : .4'i 1 ~~1UUU . I I
1 112411 :s I Uodecana t~it;ly(:1) 1 Y4 . U5 1 111J111111 . I 1
I 4 . (Unknown I 14 .1% I :3'/LIIJII . I I
1 5 (Unknown 1 15 .9. 1 hl)IJUI1 . I I
1 h . yL11211 1I"IaDhthaLane . 1-math-L)l-' (81 ;1`11 289: I 1(1I111111 . 1 I
I i I Unknawn 1 :30 . 52 1 ,a U 1.11i . I I
I H I 1 I I I
1 y 1 I I I 1
I 1U . t I I I I
1 11 . I 1 I 1 1
I 't 1 . I 1 I I I
1 1 -i . I 1 I 1 I
I 14 . 1 I I I I
I 1 `~ . I I I I I
I 1h . I I I I I
1 1l . I 1 I 1 I
I 1~ . I 1 I I I
I 1y . I I I I I
1 1 IJ . t I I I I
1 1l . 1 t I 1 I
I ll . I I I I
I 1 :s . t I I 1
I 14 . I 1 I I
1 lh . t I I I
I lb . I I I I
I '1 'i . I I I I
I l td . I 1 I I
I 1y . 1 I I I
I :i 1_I , I 1 I I
I I I I t



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

Lab Data File : >AI117 Method Number : 8240
Lab Sample Name : PBS7121SSS 45462 Date Analyzed : 890926
Matrix : Soil Date Collected : 89091 8
Dilution Factor : 162 .4 Date Received : 890920
Sample Info . : GC/MS A,DC, ,ML,100u1,SuL IS/Sails P&T

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

Concentration Detection
Compound
--------------

ug/Kg
---------------

Limit
-------- -------- ---------------

Dichlorodifluoromethane
-----------------

162 . U
Chloromethane 162 . U
Vinyl Chloride 162 . U
Brononethane 162 . U
Chloroethane 162 . U

Trichlorofluoronethane 162 . U
1,1-Dichloroethene 162 . U
Methylene Chloride 49 . J
trana-1,2-Dichloroethene 162 . U
1,1-Dichloroethane 1164 .

cis-1,2-Dichloroethene 181 .
2,2-Oichloropropane 162 . U
Chloroform 162 . U
Bromochloromethane 162 . U
1,1,1-Trichloroethane 5325 .

1,1-Dichloropropene - 162 . U
Carbon Tetrachloride 162 . U
1,2-Dichloroethane 162 . U
Benzene 14 . J
Trichloroethene 16401 .

1,2-Dichloropropane 162 . U
Bromodichloromethane 162 . U
Oibromomethane 162 . U
Toluene 605 .
1,1,2-Trichloroethane 162 . U

1,3-Dichloropropane 162 . U
Tetrachloroethene 5376 .
Dibronochloror+ethane 162 . U
1,2-Dibromoethane - EDB 162 . U
Chlorobenzene 162 . U

EthylbenT-ene 162 . U
1,1,1,2-Tetrachloroethane 162 . U
m + p-Xylenes S3 . J

(page 1)



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

Lab Data File : >AI117 Method Number : 821~r~
Lab Sample Name : PBS7121SSS #5462 Date Analyzed : 890°25
Matrix : Soil Date Collected : 8917°19
Dilution Factor : 162 .4 Date Received : 8902200

Sample Info . : GC/MS A,OC, ,ML,100u1 ,SuL IS/Soils P&T

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

Compound
------------------------------------
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
tert-Butylbenzene
1,2,4-Trinethylbenzene
sec-Butylbenzene
p-15opropyltoluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichloroben=ene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1 ,2 ,3-Trichlorobenzene

Concentration Detecticn
ug/Kg

-------------------------------------
1C= . U
162 . U
16? .' U
162 . U
162 . U

162 . U
162 . U
16'_' . U

167 .

186 .

162 . U

162 . U
162 . U

162 . U
162 . U

162 . U
162 . U
162 . U
162 . U
162 . U

162 . U
162 . U

149 . J
162 . U

t

(pa-We 2)



1 c:
IJULH'I'ILF: (lKt;~IN11-'~ H~"1HLY~1~ ilH'1'H tiHl".:H"l'

'L'EN'i'H'L' LIJELY 1 UEN'L' 11"' 1 Irll COMF'UUN1JS

LpLh Narne : Mittman Ebasco

L.at~ Gride : H l'I'MHN (case No : NHSH

MAtrlx : I-;()11.

S-,mr, t P wt /coo 1 . : .1.1'1 f;

L?VF 1 : P1E1)

:K Mnisturr, : not dec .

Go Iumn : I,I .H .

Go ntract : ES L '/U 1':1

F:iJH tiHrIF'LF. NL .

1 I _

I 1

SHE; No : N . H . SLIC, No . N . ;4-

Lab 5amnle ID : b=461

L,Rh F, 1P 11) : >H1 1 ::/

Date Feceived .

Uate Hna limed . y/-2 ~~ .

Dilution Fartor : 11tt, 46 :;

GON(;EN'1'KH't'ION UN1'L'~F, :
Numbrpr '1'1C, found : 1,) (uri/L or. ua/Ka) r:irr/Krr

I 1 I I I I
I (,HS NI.JMdb:K 1 Ct)MF()IJNU NHMK I K'l' I EST . GONG . I U I
Isxxzsazxzzzsssxzisa :szxzxaxxazsssaxzax : :xxxsxlzassssxxlss :xxxxsssssxlxxxxcl
1 l . I I I I
I 1 . 1 I I I I
I ~ . 1 I I I I
I 4 . 1 t 1 I
I 5 . 1 ' 1 I I I
f h . I 1 I I I
I I . I I I 1 I
I L, . I I I I 1
I y . I I I I I
I 1u . I I 1 I I
1 1 '.L . 1 I I I 1
1 11 . I 1 I I 1
I 1 :; . I I I I 1
I 1 ~F . I 1 I I I
I 1b . I I I 1 1
I 'if, . 1 1 1 I I
I l! . 1 I 1 I I
I 1y . I I I I I
I 1 `i . 1 1 I I I
I l Il . 1 I i I I
1 11 . I 1 I 1 I
1 11 . I I I 1 I
I la . I I I 1 I
1 14 . I 1 1 I I
I 1b ~ 1 I I I I
I %'F+~ I I 1 I_ _I

' ( I I I 1
I '1_ >~ . 1 1 1 I I
1 1 `1 . 1 1 I 1 1
I :i I I . I I I I I
I 1 I I I I
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HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >A1065 Method Number : 824©
Lab Sample Name : PBS7131SS1 #S463 Date Analyzed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 89©92`©
Sample Info . : GC/MS A,TN,ES17019,Sg,SuL IS,SS/Sails P&T

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

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
Dichlorodifluoronethane 1 . U
Chloronethane 1 . U
Vinyl Chloride 1 . U
Bronomethane 1 . U
Chloroethane 1 . U

Trichlolofluoronethane 1 . U
1,1-Dichloroethene 1 . U

Methylene Chloride 7 .
trams-1,2-Dichloroethene 1 . U
1,1-Dichloroethane 1 . U

cis-1,2-Dichloroethene 1 . U
2,2-Dichloropropane 1 . U
Chloroform 1 . U
Bronochloromethane 1 . U
1,1,1-Trichloroethane 3 .

1,1-Dichloropropene - 1 . U
Carbon Tetrachloride 1 " U
1,2-Dichloroethane 1 . U
Benzene 1 . U
Trichloroethene 372 .

1,2-Dichloropropane 1 . U
Bronodichloronethane 1 . U
Dibrononethane 1 . U

Toluene 0 . J
1,1,2-Trichloroethane 1 " U

1,3-Dichloropropane 1 . U
Tetrachloroethene 1 . U
Dibromochloronethane 1 . U
1,2-Dibromoethane - EDS 1 . U
Chloroben=ene 1 . U

Ethylbenz-ne 1 . U
1 1 1,2-Tetrachloroethane 1 . U

1 . UM + p-Xylenes

(page 1>



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

Lab Data File : :AI065 Method Plumber : 82-40
Lab Sample Name : PBS713ISSI #5463 Date Analy=ed : 8S0922
Matrix : Soil Date Collected : 8°0918
Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,5g,5uL IS,SS/Smls P&T

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

Concentration Cetection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene 1 . U
Styrene 1 . U
1,1,2,2-Tetrachloroethane 1 . U
15opropylbenzene 1 . U
Bromo form 1 . U

1,2,3-Trichloropropane 1 . U
n-Propylbenene 1 . U
Bromobenzene 1 . U
1,3,G-Trimethylbenzene 1 . U
4-Chlorotoluene 1 . U

2-Chlorotoluene 1 . U
tert-ButylbenZene 1 . U
1,2,4-Trimethylbenzene 1 . U
eec-Butylbenzene 1 . U
p-Isopropyltoluene 1 . U

1,3-Dichlorobenzene _ 1 . U
1,4-Dichlorobenzene 1 . U
n-Butylben=ene I . U
1,2-Dichlorobenzene 1 . U
1,2-Dibromo-3-Chloropropane 1 . U

1,2,4-Trichlorobenzene 1 . U
Herachlorobutediene 1 . U
Naphthalene 1 . J
1,2,3-Trichloroben=ene 1 . U

(page 2 )



1E
l1[?L,~'1' 11 .x; tlk(.4HN 1 C' H~JHL~Y'~ 1 :-.i J)H'1'i-a SH X1;'1'

'I'r11't'H'1'1UKI.,Y 11?KN't'IFLEU GUMFUUNDS

Lab N8rne : H1ttman hbasco

1. .P,b c ;r-.d? : H l'I'HHN Case No : NHSH

Ma trlx : SO iL

:~ .=t rno 1,=; wt/vn 1 . (i

1_,e yr 1 : LOW

Mnl-.trlrB : not d?r. .

to lumn : W . Y .

Contract : E'-+1 iU14

SP,i No : N . H .

h~, H SHr1r,1.H: Nr) .

I I

5UG No : N .H .

Lab 5airnple iU : HE#ti4HI~

Lab FiAt, 11J : >HIIIHb

Late Kece.lverl : %11I/ '.i

Date Hnaltl7ed : y"12

Dilutinn Factor : 1 .11.112

Nr1rn~ner '1'1Cs found : 3
CUNGENTHH't' IUN UNITS :
t. urar/L or ua/!tin) ua/Ka

I
I t;HS NIJMHKH

I
I

I 1
t;tJMYUIJNU NHME I k'!' I x:5'1' .

1 I
CI)Nt; . 1 (l I

=aaa~sa=aasasslzaa:aa:saaaassasa~zzssaaaasalaszaassslsaasaaaa==a~~lca~=mot

1 . I Unknown I 13 . %1J I U . I 1
I '1 . I Unknown I 1H . Its I 1-1 . I I
I 'i . I Unknown I 1y . 3A 1 y . I I
I 4 . I I 1 I 1
1 b . 1 I I I 1
I h . 1 I I I 1
t % . 1 I 1 1 I
I :J . I 1 I I I
1 y . I I 1 I 1
I 1U . I I I 1 I
I 1 '1 . 1 I t I I
I 1J . I I 1 I I
I 1 :~ . 1 I I 1 1
1 14 . 1 i I I I
I '1 5 . I I I I I
I 'I F; . 1 I I I I
I 1 ~l . 1 I I I I
I 1 I~ . I I 1 I I
1 1 `1 . I 1 1 1 I
I 1U . I I I I I
1 '21 . I 1 I I 1
1 11 . I I I I I
I 1a . I I I I I
I 14 . I 1 I I 1
~H~ 1 I I I I
1 ti . I I I 1 I

I l ~i . I t I 1 I
I ~d~ I I I 1 I
I 1'~ . I I I 1 I
I -~ U .

I
I
t

I I
I I

I I
I 1



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

Lab Data File : ?AI093 Method Number : 8240
Lab Sample Name : PBS7131SS1

'~
:S463 /.J Date Analyzed : 8909'5

Matrix : Soil Date Collected : 890918
Dilution Factor : 6 .0 Date Received : 890910
Sample Info . : GC/MS A,RC,ES170 19,Sg,SuL IS,SS/5nls P&T

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

Compound

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Broroomethane
Chloroethane

Concentration
uO/Kg

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

Detection
Limit

------------------
6 . U
6 . U
6 . U
6 . U
6 . U

Trichlorofluoronethane 6 . U
1,1-Dichloroethene 6 . U
Methylene Chloride 6 . U
trams-1,2-D.ichloroethene 6 . U
1,1-Dichloroethane 6 . U

cis-1,Z-Dichloroethene 6 . U
2,2-Dichloropropane 6 . U
Chloroform 6 . U
Bromochloronethane b . U
1,1,1-Trichloroathane 6 . U

1,1-Dichloropropene - 6 . U
Carbon Tetrachloride G . U
1,2-0ichloroethane 6 . U
Benzene 6 . U
Trichloroethene 301 .

1-,2-Dichloropropane G . U
Bronodichloronethane 6 . U
Dibronomethane 6 . U
Toluene S . U
1,1,2-Trichloroethane 6 . U

1,3-Dichloropropane 6 . U
Tetrachloroethene 6 . U
Oibronochloronethane 6 . U
1,Z-Dibronoethane - EDB 6 . U
Chlorobenzene 6 . U

Ethylbenzene 6 . U
1,1,1,2-Tetrachloroethane 6 . U
m + p-Xylenes 6 . U

(page 1)



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

Lab Data File : >A1093 Method Number : 6240
Lab Sample Name : PBS7131SS1 115463 Date Analyzed : 600525
Matrix : Soil Date Collected : 690918
Dilution Factor : 6 .0 Date Received : 690970
Sample Info . : GUMS A,RC,ES17019,Sg,SuL IS,SS/Snls P&T

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

Compound

o-Xylene
Styrene
1,1,2,2-Tatrachloroethane
Isopropylbenzene
Bromof orm

Concentration Detection
ug/F;g Limit

---------------------------------
6 . U
6 . U
6 . U
6 . U
6 . U

1,2,3-Trichloropropane 6 . U
n-Propylbenzene 6 . U
Bronobenzene 6 . U
1,3,5-Trinethylbenzene 6 . U
4-Chlorotoluene 6 . U

2-Chlorotoluene 6 . U
tert-Butylbenzene 6 . U
1,2,4-Trimethylbenzene 6 . U
sec-Dutylbenzene 6 . U
p-Isopropyltoluene 6 . U

1,3-Dichlorobenzene - 6 . U
1,4-Dichlorobenzene 6 . U
ti-Butylbenzene 6 . U
1,2-Dichlorobenzene 6 . U
1,2-Dibromo-3-Chloropropane 6 . U

1,2,4-Trichlorobenzene 6 . U
Hexachlorobutadiene 14 .
Naphthalene 4 . J
1 ,2 ,3-Trichloroben:Ane 18 .

(page 2 )



1 h:
UOLH'i'1 Le: UHG':NJ ( : :_i HNF-11.`r'zi l lJta'I'I4 -SHE K.J .

1 L)EN'1' LF1 ED L:()t-11'UUf"Jll :i

L.,rh NamF : Hitt.mnn Fhasr_n

I. .nb (. :rir-1P : H I'1'MPN Case No : NHSH

rim t. r 1 v : S-10 J. L

tiamn I F uit./c;n 1. : 1 (;

I .ec;F 1 : LOW

'"; Mr, i -str_trF : nr", t de. r .

Go Iumn : YHGK

Contract : h::-+1 11J7.'~

5H'I No : N .H .

h:i'H .-*,Pt IH11K Fd(7 .

I I

ti L)V t~4o : N . H .

Lab Sample 11) : b4H'z.

Lab 1"'11? ID : >H11Jy :~

UatP

Di lution Factnr : i . 111111

CUNL cN'1'KH'1' 10N U N L'1' :-i
Number '1' 1(;s tor_ind : U (ua/L or uri/Krr) urr/Ka

I I I I I .I
I (;PS NI.1Mt:KH I (,UMYUUNU NHMh' I k'1' I EST . C:c.)t~c ; . I c.) I
caaaaaa=a:aaaaslasses:sz=sasssariaaazsz :ssaslzzsaaszslazasaaa-csaazlaaa=zl

1 . 1 I I I 1
I L . 1 1 1 1
1 ~ . I 1 I I I
1 4 . i I I 1 I
1 ti . I 1 1 I 1
I h . 1 1 I 1 1
I '/ . 1 I I 1 I
I :~i . 1 I I I 1
I .y . I I 1 I I
I 1U . I I I I I
I 7 'I . I I I I I
I 11 . I 1 1 1 I
1 la . I I I I I
I 14 . I I I I t
I 1h . I 1 I 1 I
I 7F+ . I I 1 I I
I 1 "l . 1 I 1 I I
I 7 :1 . I 1 I 1 I
f 1y . I I 1 I I
I '11J . I 1 I I 1
I 1 '1 . 1 1 1 I I
I 11 . I 1 I I I
I la . I I I t I
I 14 . I I I I I
I 15 . I 1 I I I

'T (-i . I I I I I
1 ~i t I I t

I 1 Li . I I I I
1 '!'.'~ . I 1 I I 1
I :; II . 1 1 1 I I

I I I I 1 1



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

Lab Data File : >AI066 Method Number : 8240
Lab Sample Name : PBS7131SS2 #5464 Date Analyzed : 8909'2
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 89090
Sample Info . : GUMS A,TN,E517019,Sg,5uL IS,SS/Smls P&T

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

Concentration De`--ction
Compound ug/Kg Limit
-----------------------------------------------------------------------------
Dichlorodifluoromethane 1 . U
Chloromethane 1 . U
Vinyl Chloride 1 . U
Bromomethane 1 . U
Chloroethane 1 . U

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trams-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromadichloromethane
Dibromonethane
Toluene
1,1,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibronoethane - EDB
Chloroben=ene

Ethylben :ene
1,1,1,2-Tetrachloroethane
M + p-Xylenes

3 .

359 .

1 . U
1 . U -
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
l . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U

(page 1)



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

Lab Data File : 7AI066 Method Number : 8240
Lab Sample Name : PBS7131SS2 SSA64 Date Analyzed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 690920
Sample Info . : GC/MS A,TN,ESI7019,5g,5uL IS,SS/5mls P&T

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

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene I . U
Styrene 1 . U
1,1,2,2-Tetrachloroethene 1 . U
Isopropylbenzene 1 . U
Bronoforro 1 . U

1,2,3-Trichloropropane 1 . U
n-Propylben:ene 1 . U
Bromobenzene 1 . U
1,3,5-Trimethylbenzene 1 . U
4-Chlorotoluene 1 . U

2-Chlorotoluene 1 . U
tort-Butylbenzene 1 . U
1,2,4-Trimethylbenzene i . U
sec-Butylbenzene 1 . U
p-15opropyltoluene 1 . U

1,3-Dichloroben:ene - 1 . U
1,4-Dichlorobenzene 1 . U
n-Butylben=one 1 . U
1,2-Dichlorobenxene 1 . U
1,2-Dibromo-3-Chloropropane 1 . U

1,2,4-Trichloroben-ene 1 . U
Hexachlorobutadiene 1 . U
Naphthalene 1 . J
1 ,2 ,3-Trichlorobenzene 1 . U

(page 2 )



1E
U()LH'1'1L,K UK(4HNIUS HNr4I..Y'15 1lP'1'H SHEK'1'

't'i":N'rH't'Lllt~LY ll)~:N'1'IFLED C(IMHUUNUS

,Ab Name. : Hlttmhn Eba :~" co

..ab Unde : H L'1T1PN (;a5a No : NHSH

la trIx : SOIL

,arnm 1.P ait./c)o L : ti U

;-e VP 1 ; LOW

Mo isture. : not dec .

UoIumn : W . H .

Gontract : E:-+1 lllly

SP;; No : N . H

t :*.F'H 5HMHLE r4() .

I I

I I

( ; No : 1-4 . (a .

Lab 5amrnle 1U : HF:# :4F;~1

l..Ab File IU : :NJ.LIhr-,

I) atP. KFreik?Pri : Ily/-2li ;'~,H

Date Hna .l ti-. . F d ,

Dilution Factor : 1 .11`?r

Number '1' 1(;s found : 1
GONGEN'('RH'1'1LIN UNITS :
( ocr/L or ua/Kn) ua/Ka

I I
I (,H-3 NUMHE'K I COMPOUND

1 1 1 I
NHME I k'(' I 1;5'l' . CON(: . I U 1

:ssxsxxzxxzs~xlss:sssazsxxszsssasxsssx:asxxlxsassy:slss~=saxxsxxxxlxcoxsl

1 . l Unknown I 8 . 88 I b " I I
I 1 . 1 Unknown I 1'~ .13 I
I ~ . I 1 I I f
I 4 . I I I 1 I
I 5 . I - I I I I
I b . 1
I /

I I I I
. 1

I a . I
I I 1 I
1 I I I

1 y " 1 1 - I I I
I 1 11 . I 1 I I I
I 11 . I I 1 I 1
I 11 . 1 1 I 1 I
I 1a . 1 I I I I
1 14 . I 1 I I I
I lti . I I I I 1
I 1H . I I I I I
I 1 ~l . I I 1 I I
1 1H . I I 1 1 I
1 1y . I 1 I I 1
I 1 IJ . I I I 1 t
I 17. . I 1 I I I
1 11 . I I I t I
I 1j . I I I I I
I 14 . I ( I I 1

'1. ti . t 1 r I 1
!6 . I I I I I
1'/ . I r 1 I I

I '1_c( . I I 1 I 1
1 l`J . I I t I I
r ~ IJ , I
r I

I I 1 I
I 1 I 1



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

Lab Data File : >AI094 - Method Number : 8240
Lab Sample Name : PBS7131SS-T IS464 /,1-5 Date Analy_ed : 8909_5
Matrix : Soil Date Collected : 890918
Dilution Factor : 6 .1 Date Received : 8909-T0

Sample Info . : GC/MS A,RC,ESI7019,Sg,SuL IS,SS/Sails P&T

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

Concentration Detection
Compound
----------------------------------

ug/KO Limit
-------------------------------------------

Dichlorodifluoromethane 6 . U
Chloronethane 6 . U
Vinyl Chloride S . U
Bronomethane 6 . U
Chloroethane G . U

Trichlorofluoronethane 6 . U
1,1-Dichloroethene - 6 . U
Methylene Chloride 6 . U
trams-1,2-Dichloroethene 6 . U
1 ,1-Dicfiloroethane 6 . U

cis-1,2-Dichloroethene 6 . U
2,2-Dichloropropane 6 . U
Chloroform 6 . U
Dromochloromethane 6 . U
1,1,1-Trichloroethane 6 . U

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloronethane
Dibromonethane
Toluene
1 ,1 ,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloronethane
1,2-Dibromoethane - EDS
Chloroben=ene

Ethylbenzene
1,1,1,2-Tetrachloroethane
ro + p-Xylenes

- 6 . U
6 . U
6 . U
6 . U

301 .

E . U
S . U
E . U

0 . J
S . U

S . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U

(page 1)



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

Lab Data Fill : >A1094 Method Number : 8-240
Lab Sample Name : PBS7131SS2 #5464 Date Analyzed : 8'90525
Matrix : Soil Date Collected : 890918
Dilution Factor : 6 .1 Date Received : 890920
Sample Info . : GC/MS A,RC,ESI7019,Sg,SuL IS,SS/Smls PST

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

Compound

o-Xylene
Styrene
1,1,2,2-Tetrachloroethene
Isopropylbenzene
Bromoforn

1 ,2 ,3-Tricliloropropane
n-Propylbenzene
Bromobenzene
1,3,5-Trime-thylbenzene
4-Chlorotoluene

2-Chlorotoluene
tert-Qutylbenzene
1,2,4-Trimethylbenzeqe
sec-Butylben-TPne
p-Isopropyltoluene

1,3-Dichlorobenzene
1,4-Dichloroben:ene `
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibroaio-3-Chlaropropane

1,2,4-Trichloroben=ene
Hexachlorobutediene
Naphthalene
1 ,2 ,3-Tric(ilorobentene

Concentration Detection
ug/Kg Limit

-----------------------------------------------
6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
b . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U

3 . J
6 . U

(pace 2 )



'1 t
U(.?1..H'I' 1 L . c: Uk(+Ht~ 1 (. :'~ Ht~HLY'~ 1. I~H'1'H !nH KE't'

'1'~ :f"i'1'H'1'ilJE;l.'t llll:a~~'l'1~~1~U C:( .IMF'UI_INUti

.ab Name : Hitt.mtin Ebasco

Fib Code, H L'i'HHN Case No : NASA

tatrlx . !~u111

; .Zn,rj I.? cat /vo 1 : 1 (±

,P.KIr- 1 : LUItl

Mr>>.sture : not d?r .

~4 IUmn : YHC;K

Contract : %Ul :-J

SHS No : N . A

EPP :-_;Hrti-~l_,r : NO .

I I

S U (, Nri . N . P .

Lab 5.a rnn1E ID : b4b4 /

Lab FtIP 11) : >HIU:~-1

Llnte wecP-Ivpd . t.i :~/11Jic~ :~

Dilution Factor : / .--"U,IIli

CUNC;EN'i'WH'1'IUN UNIT:5 :
Number '1'1(:s round : U (ua/L or ua1knl clrT/Kra

I I 1 I I I

1 (;t45 NI.IMbb:k I COMYUUNI) N14ME 1 HT I EST . (:UN(; . 1 U I
I ~sssasaxxxsasslasssaaaaasaaasssasaassaaassstaassa :ssls~mxxsassnasslcaxssl

1. . t 1 1 I t
I 1 . 1 1 I I I
I 3 . I 1 1 I t
I ~1 . 1 I I I 1
I b . I I I I I
I f ; . I I I I I
1 'l . I I 1 1 1
I .-i . I I I 1 I
I y . I 1 I I I
I 1U . I 1 I 1 1
I 11 . t 1 I I I
I 'L '! . 1 I I 1 I
1 1 :.i . 1 I 1 I I
I 1-q . 1 I I I I
I 1'n . 1 1 I 1 1
I 1 Pi . I I I 1 I
I 1'/ . 1 I I I I
I 1 :i . I I I I I
t '1. ~ . I 1 I I I
I lU . I 1 t t t
I 1 'l . 1 I I 1 I
I 11 . I I 1 I I
I 1a . I 1 I I 1
1 14 . I I t I I

lti . I I I I I
~l I? ~ t I I I I
i ~ I I 1 I

I 1 :~ . 1 t I I
_*2 y t I I I I

I ,i 1 .1 . I I I I I
I t I 1 I I



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

Lab Data File : >AI067 Method Number : 8Z-1©
Lab Sample Name : PBS7131SS3 #5465 Date Analyzed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,5g,SuL IS,SS/5mls P&T

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

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
Dichlorodifiuoromethane 1 . U
Chloromethane 1 . U
Vinyl Chloride 1 " U
Bromomethane 1 . U
Chloroethane 1 . U

Trichlorofluoromethane 1 . U
1,1-Dichloroethene 1 . U
Methylene Chloride 7 .
trans-1,2-Dichloroethene 1 . U
1,1-Oichloroethane 1 . U

cis-1,2-Dichloroethene 1 . U
2,2-Dichloropropane 1 . U
Chloroform 1 . U
Bromochloromethane 1 . U
1,1,1-Trichloroethane 6 .

1,1-Dichloropropene - 1 . U
Carbon Tetrachloride 1 . U
1,2-Dichlorcethane 1 . U
Benzene 1 . t1
Trichloroethene 417 .

1,2-Dichloropropane 1 . U
Bromodichloromethane 1 . U
Dibromomethane 1 . U
Toluene 1 . J
1 ,1 ,2-Trichloroethane 1 . U

1,3-Dichloropropane 1 . U
Tetrachloroethene 1 . U
Dibromochicromethane 1 . U
1,2-Dibromoethane - EDB 1 . U
Chlorobenzene 1 . U

Ethylben=ene 1 . U
1 ,1 ,1 ,2-Tetrachloroethane 1 . U

1 . Un + p-Xylenes

(page 1)



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

Lab Data File : `AI067 Method Number : 8240
Lab Sample Name : PBS7131SS3 #5465 Date Analyzed : 8909-72
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,5g,SuL IS,SS/5mls P&T

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

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene 1 " U
Styrene 1 . U
1,1,2,2-Tetrachloroethane I . U
Isopropylbenzene 1 . U
Brono f orm 1 . U

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

2-Chlorotoluene 1 . U
tert-Butylbenzene 1 . U
J ,2 ,4-Trimethylbenzene 1 . U
pec-Butylbenzene 1 . U
p-15opropyltoluene 1 . U

1,3-Dichlorobenzene 1 . U
t1,4-Oichloroben_ene 1 " U
.n-Butylben=ene 1 . U
i1,2-Dichlorobenzene 1 . U
1,2-Oibromo-3-Chloropropane 1 . U

1,2,4-Trichlorobenzene 1 . U
Hexachlorobutadiene 1 . U
Naphthalene 1 . J
1 ,2 ,3-Trichlorobenzene 1 . U

(page 2 )
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1,ab Na rne. : HIttman b.bPtSC0
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=- amn I P D.7VO G
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Column : It, . H .

Contract' En1 itt1 :~

SH:n No : N . H

h:YH tiPtIYLE N() .

I I
1 lic"S'i 1, : 1 IS-SJ I
I I

S1.)G No : N . H .

LAb Semvle IU : H1::#t~46b

LA b File IL) : >HL11b%

Date PPce1VFd : IIL'II%LIi'~jy

Date Hnnltt7.ed !-l112,11 / 'C" 1-i

Dl iritlon Factor : 1 . 16Lti6

GONCEN'I'KHT ION UNITS :
Number '1'1(a 1-orind : h (ria/L or ur1/Kn) ucr/Ka

f I I 1 I I

1 ( ;HS NI)MbKR I COMPOUND NPME I k'1' I ES-"1' . GONG . I U I
s~~os~-xxssmamla :sazxsssassmsassmsxxs=sassslsmasxssalmsaamssxx=s~ml~-s~~1

1 . (Unknown I 13 .%U I 11 . 1 I

I 1 . (Unknown 1 1d .U :i I y . I 1
1 :3 . (Unknown I la .J8 1 % . I I
I 4 . 1 Unknown I 1 .41 1 % . I I
I b . 1 Unknown 1 313 .5'L I 111 . I I
I F; . I Uriknown 1 : :31 .'/8 1 d . 1 I
I % . I 1 ~ 1 I I
I H . I I I I I
I 9 . I I - 1 1 I
I 1 LI . I I 1 I I
1 11 . 1 1 I I I
I '1 l . 1 { I I I
I 1a . I 1 1 I 1
1 14 . I I I I 1
I 7`~ . I I 1 I I
I 1 f; . I 1 I 1 I
I '1.% . I I I I I
I 1 :~ . I I I I I
1 7y . I I I I I
I 1 IJ . I I 1 I I
I 1 1 . I 1 1 I I
I 'J_ 1 . I I 1 I 1
I 1 :j . I 1 1 1 I
I 'l =i . I I 1 I I
I 1ti . I I 1 I t

~H ~ 1 I 1 I I
l_ 'i . I I I I I

I i' :~ . I I I I I
I % `i . I I 1 1 I
I 3 IJ . I I I I I

I 1 I 1 I 1



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

Lab Data File : ?Aloes Metho d Number : 8 ?.40

Lab Sample Name : PBS7131SS3 #S463 Date Analy=ed : 890925
Matrix : Soil Date Collected : 890918
Dilution Factor : S .9 Date Received : 890920
Sample Info . : GC/MS A,RC,Eq-17019,Sg,SuL IS,S S/Soils P&T

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

Compound

Dichlorodifluoronethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane

Concentration Detection
urj/Kg Limit

-----------------------------------------
6 . U
6 . U
6 . U
6 . U
6 . U

Trichlorofluorometliane
1,1-Dichloroethene
Methylene Chloride
trams-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloronethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Oichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloronethane
Dibrononethane
Toluene
1,1,2-Trichloroethane

606 .

6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U

1,3-Dichloropropane G . U
Tetrachloroethene 6 . U
Dibroviochloromethane 6 . U
1,2-Dibronoethane - EDB G . U
Chlorobenzene G . U

Ethylben=one
1 ,1 ,1 ,2-Tetrachloroethane

- M + p-Xylenes

6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U
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HITTMAN EGASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AI©9S Method Number : 8240
Lab Sample Name : PBS7131SS3 #5465 Date Analy=ed : 890925
Matrix : Soil Date Collfcied : 890918
Dilution Factor : 5.9 Date Received : 890912©
Sample Info . : GC/MS A,RC,ES17019,Sg,SuL IS, SS/5mls P&T

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

Compound

o-Xylene
Styrene
1 ,1 ,2 ,2-Tetrachloroethane
Isopropylbenzene
Eromo Form

Concentration Detection
uo/Ko Limit

---------------------------------
6 . U
6 . U
6 . U
6 . U
6 . U

1,2,3-Trichlor,-propane b . U
n-Propylbenzene 6 . U
Bromobenzene 6 . U
1,3,5-Trimethylbenzene 6 . U
4-Chlorotoluene 6 . U

2-Chloro,toluene G . U
tert-Butylbenzene 6 . U
1 ,2,4-Trimethylbe_nze-ne b' . U
sec-Butylbrnzene G . U
p-Isopropyltoluene 6 . U

1,3-Dichlorobenzene 6 . U
1,4-Dichlorobenzene 6 . U
n-Butylbenzene 6 . U
1,2-Dichlorobenzene G . U
1,2-Dibromo-3-Chloropropene 6 . U

1,2,4-Trichlorobenzene 6 . U
Hexachlorobutadiene G . U
Naphthalene G . U
1,2,3-Trichlorobenzene 6 . U
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I I

I I

5U(; No : N .H .

Lab SAMDle ID : S4b .)

Lab rile iU : >HLU'.:~ti

1)cste KE~relved : ll'.-3/1UiU ;-3

1.)ate Hrna lti7ed : yi'14% ;;y

Ui iution Factor : : . lip 1111

CUNL;EN'I'I<H'L'IUN UNITS :
Number '1'1Gs t-cund : U (via/L nr na/Kcr) ucr/Krs

I I I 1 I I

I (JHL3 NUMBEK I CUMYUUN.U NHME I K'i' I EST . (:(.)N(: . 1 C) I
' esxasaxsax-xssxlax:as~ss~ss:ssxssasaxxsaa :ssl :as~sasslasssaae~saxcslsaaaxl
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1 . I I I 1
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HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AI068 Method Number : 6Z400
Lab Sample Nave : PBS7131SS4 #S466 Date Analyzed : 890922
Matrix : Soil Date Collected : 850918
Dilution Factor : 1 .2 Date Received : 8909'0
Sample Info . : GC/MS A,TN,ES17019,Sg,SuL IS,SS/Smls P&T

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

Compound

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromonethane
Chloroethane

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trams-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
Toluene
1,1,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloronethane
1,2-Dibromoethane - EDB
Chlorobenzene

Ethylbenzene
1,1,1,2-Tetrachlorcethane
m + p-Xylenes

Concentration Detection
ug/Kg Limit

---------------------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

6 .

6 .

464 .

9 .

U
U

U
U

U
'U
U
U

U
U
U
U

U
U
U

U

U

U
U
U

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

Lab Data File : ?AI068 Method Number : S2»0
Lab Sample Name : PBS7131SS4 #5466 Date Analy=ed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/MS A,TN,ESI7019,Sg,SuL IS,SS/Smls P&T

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

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene I . U
Styrene 1 . U
1,1,2,2-Tetrachloroethane 1 . U
Isopropylbenzene 1 . U
Bronoform 1 . U

1,2,3-Trichloropropane 1 . U
n-Propylbenzene 1 . U
Bromobenzene 1 . U
1,3,S-Trinethylbenzene 1 . U
4-Chlorotoluene 1 . U

2-Chlorotoluene 1 . U
tert-Butylbenzene 1 . U
1,2,4-Trimethylbenzene 1 . - J
sec-Butylbenzene 1 . U
p-Isopropyltoluene t . U

1,3-Dichlorobenzene r" U
1,4-Dichlorobeniene 1'U
n-Butylbenzene ~ . U
1,2-Dichlorobenzene l- U
1 ,2-Dibromo-3-Chloropropane 1 . U

1,2,4-Trichlorobenzene 1 . U
Hexachlorobutadiene 1 . U
Naphthalene 1 . J
1,2,3-Trichlorobenzene 1 . U
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1 . I Unknown I 13 .%3 1 l . I I
1 . (Unknown 1 24 . U4 1 d . 1 1

I :3 . (Unknown I 15 .y8 I 11 . I I
1 4 . 1 Unknown I 78 . UL 1 1 :3 . I I
1 5 . ( Unknown t l'~ .38 1 y . I 1
I b . 1 1 1 I 1
I l . I I I I 1
I d . 1 I t V I
1 .`1 . I 1 1 I I
I 1U . 1 1 1 I I
1 11 . I I 1 1 I
I 11 . I 1 I 1 I
1 1J . I 1 t I t
I 14 . I 1 I I I
I 7 `~ . I I I I I
I 1b . I 1 I I I
1 1 'l . I I I I I
I 18 . t I I 1 I
I 1'."1 . I 1 I I I
I 1 I1 . 1 I 1 1 I
I 11 . 1 1 I I I
1 11 . I 1 I ~ I I
I 2 :3 . 1 1 I I I
1 14 . I 1 I I I
I 'l ti . I 1 I 1 I

'L 5 . I 1 I I I
~'l . t I I I I

I J !i . I 1 1 I I
I ~~ q ~ t I I 1 1
I ;~ IJ . I 1 I I I
I I I 1 I I



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

Lab Data File : >AI096 Method Number : 8240
Lab Sample Name : PBS7131SS4 115466 lls Date Analy=ed : 89©925
Matrix : Soil Date Collected : 890918
Dilution Factor : 6 .0 Date Received : 890910
Sample Info . : GC/MS A,RC,ES17019,Sg,SuL IS, SS!Smls P&T

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

Concentration Detection
Compound
------ -------------------------

ug/Kg
-------------------------

Limit
-------------------- -

Dichlorodifluoromethane 6 . U
Chloromethane 6 " U
Vinyl Chloride 6 . U
Dromomethane $ . U
Chloroethane 6 . U

Trichlorofluoromethane 6 . U
1,1-Dichloroethene 6 . U
Methylene Chloride 6 . U
trans-1,2-Dichloroe-thene 6 . U
1,1-Dichloroethane 6 . U

cis-1,2-Dichloroethene 6 . U
2,2-Dichloropropane 8 . U
Chloroform 6 . U
Bromochloromethane b . U
1,1,1-Trichloroethane 23 .

1,1-Dichloropropene b . U
Carbon Tetrachloride 2 . J
1,2-Dichloroethane S . U
Benzene 6 . U
Trichloroethene 419 .

1,2-Dichloropropane 6 . U
Bromodichloromethene b . U
Dibromomethane 6 . U
Toluene 6 . U
1,1,2-Trichloroethane 14 6 . U

1,3-Dichloropropane 6 . U
Tatrachloroethene 17 .
Dibromochloromethane b . U
1,2-Oibromoethane - ED8 6 . U
Chlorobenzene 6 . U

Ethylbenzene 6 . U
1 ,1 ,1 ,2-Tetrachl orcethane 6 . U

6 . Um + p-Xylenes

(page 1)



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

Lab Data File : >A1096 Method Number : 8240
Lab Sample Name : PBS7131SS4 15463 Date Analyzed : 890925
Matrix : Soil Date Collected : 890918
Dilution Factor : 6.0 Date Received : 89097-0
Sample Info . : GC/MS A,RC,ESI7019,5g,5uL IS,S S/5nls P&T

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

Concentration Detection
Compound ug/KO Limit
-----------------------------------------------------------------------------
o-Xylene G . U
Styrene 6 . U
1,1,2,2-Tetrachloroethane 6 . U

6 . UIsopropylben_ene
Bromoforn 6 . U

1,2,3-Trichloropropane. 6 . U
n-Propylbenzene 6 . U
Bromoben=ene 6 . U
1,3,5-Trine-thylbenzene G . U
4-Chlorotoluene 6 . U

2-Chlorotoluene 6 . U
tert-Dutylbenzene 6 . U
1,2,4-Trimethylben=ene 6 . U
sec-Cutylbenzene 6 . U
p-15opropyltoluene 6 . U

1,3-Dichloroben".ene 6 . U
1,4-Dichlorobenzene 6 . U
n-Butylbenzene 6 . U
1,2-Dichlorobenzene 6 . U
1,2-Dibromo-3-Chloropropane 6 . U

1,2,4-Trichlorobenzene 6 . U
Hexachlorobutadiene 6 . U
Naphthalene 6 . U
1,2,3-Trichlorobenzene G . U
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I I I I I I

I (;H5 NIJMBKk I GUMYUUND NHME I K'1' I E5'1' . LUNG . I U I
1=aassaa=oa-~saaslassaasaaasaassazasa :a :assaaalsa:sasa:laasaaasa :as=sl=ca-sl

I 1 . I I I I I

C . 1 1 I I 1

I :~ . I 1 ( I I

I 4 . I I I 1 1

I h . I 1 1 1 I

I f; . 1 I I I 1

I 1 . 1 I 1 1 I
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I y , I I-~_I I I
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I 14 . I 1 1 I I
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I I I I II 16 .
I 1% . I 1 1 1 I

I I I I II 18 .
1 1y . I I 1 I I
f 1 LI . 1 I I I I
I 11 . I I I 1 I
I 11 . 1 I I I I
1 1a . I 1 I I I
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HITTMAN EBASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : ?AI076 Method Number : 840
Lab Sample Name : PB571315S5 #5467 Date Analyzed : 890923
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 89092-0
Sample Info . : GC/MS A,LB,ES17019,Sg,EuL IS,SS/Smls P&T

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

Compound

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane

Concentration Detection
ug/Kg Limit

--------------------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trans-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
Toluene
1,1,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane - EDS
Chlorobenzene

- Ethylbenzene
1 ,1 , 1 ,2-Tetrachloroetiiane
m + p-Xylenes

17 .

16 .

40 .

1 . U

1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U

370 .
0 . J

1 . U

Z .

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U

" 1 . U
1 . U
1 . U

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

Lab Data File : >AI076 Method Number : 8~'40
Lab Sample Name : PBS7131SSS #5467 Date Analyzed : 890923
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/MS A,L8,ES17019,Sg .SuL IS,SS/Sails P&T

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

Compound

o-Xylene
Styrene
1,1,2,2-Tetrachloroethane
Isopropylbenzene
Bromoforn

Concentration Detection .
. ug/Kg Limit
-------------------------------------

1 . U
1 . U
1 . U
1 . U
1 . U

1 ,2 ,3-Trichloropropane
n-Propylbenzene
Bromoben :ene
1,3,S-Trimethylbenzene
4-Chlorotoluene

2-Chloroioluene
tert-Butylbenzene
1,2,4-Trimethylbenzena
sec-Butylbenzene
p-Isopropyltoluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

1 . U
1 . U
1 . U

366 .
1 . U

1 . U
1 . U

349 .

159 .

1 . U
1 . U

1 . U
' 1 . U

1 . U
1 . U
1 . U

1 . U
1 . U

1 . U
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1 r:
VUL.i-a'('1L1; (lf;(;HfJ1(_;`J HNHLl'SJ~5 UH'1'H jHr:E'1'

'1'r;l~'I'H'1'1Vr;laY 1DEN'l'lr"LEU COMHOUNU'a

LAb Name : Hittman Ebasco

Lt, h (;rude : H IT MHN Gase No : NHSH

rltatrlx : SOIL

Samrn I. e wt/vo 1 : b G

LP.ve I : 1,01.11

:. MoZStur? : not elec .

Co 1 umn : b1 . 13 .

Contract : ESl VU14

SRS No : N . H

r:rH SHrlr'l.r: Nc~ .

1 I

I I

SD(; No : N .H .

Lab 5arrmle 11) : HEflb-%'/

Lab File ID' >R .LIJ'/b

Date lleceived : ll~;1UiH :~

Date Hrnalimed

L)1 lcltion Factor : 1 . 15tiLI

(:UN(;t:N'1'XH't'IUN UNITS :
NumhFr '1'1(;s found : 1U t urn/L or ua/Ka) urn/Ka

t I I I I I
I CPS NIJMYEM I CUMYUUNLI NHME 1 K't' 1 !:5'i' . GONG . I c) 1
Ixszaassaaaaxxaaala:ssaaxssa:sssasssssass : :sasl : :saaxsxlaaaxaa=xxsaazlax=axl

1 . I I 1 1 I
1 . 1 1 I 1 I

I ~i . I 1 I I I
I 4 . I I f I I
I b . I I I I I
I t; . I I I I I
I '/ . I I I I 1
I >3 . 1 I t I I
I y . I 1 _ 1 1 I
1 711, I I I t 1
1 11 . 1 t 1 I I
1 11 . I I I 1 I
I 1 :s . I I 1 I I
I 14 . 1 I I 1 I
I 15 . I I 1 1 I
I 1h . I 1 1 I 1
I 1 ! . I 1 I I 1
I 1~~ I I I I I
I 14 . 1 1 1 1 I
I 1U . I I I I I
1 11 . 1 I I I I
1 11 . I 1 I t I
1 1a . 1 1 I I I
1 14 . I I I I 1
I 1b . I I 1 I I

I I I I I
.! " I 1 1 I 1
!H " I I I I I

I l `1_ . I I I 1 1
I ~i I 1 . I I I I 1
1 t I I I I



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

Lab Data File : >AI069 Method Number : 8140

Lab Sample Name : PES7131SSS 215467 Date Analyzed : 890922

Matrix. : Soil Date Collected : 890918

Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17@19,Sg,SuL IS,SS/Emls PST

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

Concentration Detection .

Compound
----------------

ug/Kg
----------------------

Limit
---------------------------------------

Dichlorodifluoromethane 1 . U

Chloromethane 1 . U

Vinyl Chloride 1 . U
Bromomethane 1 . U

Chloroethane 1 . U

Trichlorofluoromethane 1 . U

i,t-Dichloroethene 1 . U

Methylene Chloride 2 .
trams-1,2-Dichloroethene 1 . U

1,1-Dichloroethane 1 . U

cis-1,2-Dichloroethene 1 . U

2,2-Dichloropropane 1 . U

Chloroform 1 . U

Bromochloromethane 1 . U

1,1,1-Trichloroethane 10 .

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1 . U
1, - J

1 . U
0 . J

172 .

1,2-Dichloropropane
Bromodichloronethane
Dibromomethane
Toluene
1 ,1 ,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane - EDB
Chlorobenzene

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

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U

(page 1)



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

Lab Data File : >AI069 Method Number : 82-40
Lab Sample Name : PBS7131SSS #S467 Date Analyzed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,5g,SuL IS,SS/5nls P&T

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

Compound

o-Xylene
Styrene
1,1,2,2-Tetrachloroethane
Isopropylbenzene
Broroo f orm

Concentration Detection .
ug/Kg Limit

-------------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

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

2-Chlorotoluene
tert-Butylbenzene
1 ,2 ,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene

1,3-Dichlorobenzene
1,4-Dichloroben_ene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibrono-3-Chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

1 . U
1 . U
1 . U
1 . U
I . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U

J
1 . U

1 . U
' 1 . U

1 . U
1 . U
1 . U

0 .

(page 2 )



1 r:
l1()LH'1'1L~ :'1L~: (lN.i;t-;N1(:a HNHLI"til :~ 1)H'I'H '1'

't'EN't'H'1'1Ul";l . .Y 11?h:N't'11" 11rU (:Ut-tY(lt.1tJU:i

Lab Na_rrie : Hittman Ebasco

L,^ h Code : H 1't'MHN (:a.. e. No : NHSH

Matri-. . SOIL

ti,;.i mr_n le wt./vo 1 : ti

Leve1 : LOW

Moisture : not dec .

Column : W .Ef .

Contract : 1::51 %111 :i

SHS No : N . H .

F YH tiHt-tYL.N. NO .

I I

I I

SUCH Nn : N .H .

Lab Sammle 10 : HH#S4h/

Lab File 1l : >P1llPi'.-J

1?ate. Hecelved : t.i .y/JII ;'riy

Date Hna11ized : y/'L~/may

1)ilut3.on Factor : 1 .1bbIJ

Number '1'1C5 t-ound : 8

G()NC:EN't'KH'YlUN UNITS
( ua/L or ua/Ka ) uq/KU

I
I GHS

1
NUMHEK I

I I
(:UMYUIJNU NHME I h'l' I !r5'!' .

1 I
C:(.)N(: . I U I

Ixxaxxxxaxxxxmaaxlxsassaxx :sxszxssaxsssssassaalassssx:xlxxsxxxxxxxxaxl :axaxl

1 . I Unknown 1 13 .8/ 1 I . 1 I
1 . 1 Unknown 1 1 :3 .51 1 U . I

I ~3 . (Unknown 1 11 .4/ I !~ . I
I 4 . (Unknown I 1y .11 1 11 . 1 1
1 b . ( Unknown 1 2y 1 4 . 1 1
I I; . (Unknown 1 31 . yl I -}`] . I I
I / . ( Unknown 1 32 .41 I 1'l . I I
t 8 . 1 Unknown 1 3i3 .bt.t 1 y . I I
I y . I I 1 I I
I 1U . I 1 I 1 1
1 11 . 1 1 1 1 1
1 11 . I I 1 I I
I 13 . 1 I I 1 I
1 14 . 1 1 I I 1
1 15 . I I I I I
I 16 . I I I I 1
I 1 / . I I I 1 1
I 18 . 1 1 I I I
I ly . 1 I I 1 I
1 2U . 1 1 1 1 I
I 11 . 1 1 1 I I
I 11 . I 1 I I I
I 2J . I ( 1 I I
I 14 . I I I I I
( 1t, . I I I 1 I
26 . I I t I I
17 . I 1 1 I
'18 . I I I I

I 2y . I I t I I_
I oU .

I
I
1

I I
I I

I I
I I



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

Lab Data File : >AI111 Method Number : 8240
Lab Sample Name : PES7131SSS SS467 l.s Date Analyzed : 89092S
Matrix : Soil Date Collected : 890918
Dilution Factor : S .8 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,lg,SuL IS,S S/Smls P&T

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

Compound

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trans-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1 ,1 ,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

Concentration Detection
ug/Kg Limit

---------------------------------
6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U

70 .
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U

728 .

6 . U
' 6 . U

6 . U
6 . U

1,2-Dichloropropane 6 . U
Bromodichloromethane 6 . U
Dibromomethane 6 . U
Toluene 6 . U
1,1,2-Trichloroethane 6 . U

1,3-Dichloropropane 6 . U
Tetrachloroethene 6 . U
Dibromochloromethane 6 . U
1,2-Dibromoethane - EDS 6 . U
Chloroben=ene 6 . U

Ethylbenzene 6 . U
1,1,1,2-Tetrachloroethane 6 . U
m + p-Xylenes 6 . U

(page 1)



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

Lab Data File : >A1111 Method Number : S240
Lab Sample Name :

_
PBS7131SSS #5467 Date Analyzed : 8S©929

Matrix : Soil Date Collected : 890913
Dilution Factor : 5 .8 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,lg,SuL IS,SS/Snls P&T

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

Compound

a-Xylene
Styrene
1,1,2,2-Tetrachloroethane
Isopropylbenzene
Brono f orm

Concentration Detection
ug/Kg Limit

--------------------------------------
6 . U
6 . U
6 . U
6 . U
6 . U

1,2,3-Trichloropropane
n-Propylbenzene
Bronobenzene
1,3,5-Trinethylbenzene
4-Chlorotoluene

2-Chlorotoluene
tert-Butylbenzene
1 ,2 ,4-Trimethylbenzene
sec-Butylbenzene
P-15opropyltoluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibrono-3-Chloropropane

1 ,2 ,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U

(page 2 )



1r
U0l .P''1LE Uh;(-SHNICS WAHLI'tila lii-4'1'H

IDENTIFIED (;()t-11'()I .ItJI)5

Lab Name : Hittman Ebasco

l,ab Unrle : H I'1'MHN Gase No : NHSH

Matrix : SO 1L

tin n'i n 1 P rat. / t, n 1 : 1 G

Leve 1 : L()I,1

'*, f-1 n 1 :; t r1 t.- e : n I-) t. d P c ,

Uo I umn : W .

Contract : Etil iIJ1'.~

5H5 No : N .H

EF'H 5 ;4 Mrl.E NO .

I I

I 1

S M; No : N . H .

-Lab Damn 1 e 11) : b=1b'i / : .S

LA h Fil? 11) : >H1'111

Date. HF!cel oert : 11!i1'1 !~

Dm te Hna Ix rzed : y%'1

Uilution !''actor : .-iti

(;UN(.r:N'i'KH'1'jQ)N IJN 1'1'S
Nurnher 'i'IUs t-ound : U (ua/L or ua/Ka) uo/Ka

I I I I I I
I (:HS NUMBER I (;()MYC)IJNU NHMI", I KT 1 Eti'1' , (;UNt; , I () I
Isxxxs==zzsmzzsm~lmazzzamxass :zsm:sss : :szssamslssamszxslzmmmzxszc=-msl-zszzl

. I I I 1 I
1 . I I I I I

I ~ " I 1 I I I
I ~i . I I I I I
I _5 . 1 I I I I
I b " I I I I I
I % . I 1 I I 1
I Ii " I 1 I I I
I `7 . t I 1 I I I
I 1U, ~ I I t I I
I 11 . I I 1 I I
I 11 . I I t I I
I 13 . I 1 1 1 I
I 14 . 1 I t I I
I 1~ . 1 1 I I I
1 1h . I I I I I
I 1 ~/ . I 1 I I I
I 18 . 1 I I I I
I 1y . 1 I I I I
1 1U . I 1 t I I
I 1Y " I I 1 I I
1 11 . I I I I I
1 '1_ a . I I I I I
I 14, t I I I 1
1 15 . I t I I I

~ E'' " I I I I I
" 1 I I I I

1 I I I I
1 1 `i . I 1 I 1 I
I :i I I . 1 I I I 1
1 t I 1 I I



Building 8133, Tank No. 39: BTEX Analysis



SAMPLE NUMBER
pgs-S ~ 33- ss -~

Organics Analysis Data Sheet

Lab Name : HITTHM BEAsco ASSOC . , INC . Case #
Lab Sample ID 9440 QC Report ' : N/A

, 601 Contract n : Esc °~ 9 -°° ~Sample Matrix :
Data Release Authorized by : Date Sample Received :

Volatiles m ounds
Concentration: Low medium (Circle One)

Date Extracted/Prepared :

Date Analyzed : 9 12l `

Conc/Dil Factor :

' 22 .d$?oPercent Moisture (Not Decanted) :

ug/l or4 D(Circle One

4:!nzene 1400

Ethyl benzene A400

Toluene 20 O

Total Xylenes (~~oo



SA:?PLE NUMBER
p8s-g1SI-55- 2

organics Analysis Data sheet

Lab Name : HITT22AN MP.ASCO ASSOC ., INC . Case n :
Lab Sample ID AV : S441 QC Report T :
Sample Matrix : 90I"- Contract n :
Data Release Authorized by : Date Sample Received :

Volatiles m ounds
Concentration : Low Median (Circle One)

Date Extracted/Prepared : 1 124 Isct

Date Analyzed: 1 `

Conc/Dil Factor :

28.d8?o
10

Percent Moisture (Not Decanted) :~_

N /A
Est =ro19 -0o1
°/-o($9 -

ug/t or ug/Kg
(Circle One)

3enzene (,'L X ')

Ethyl benzene

III

Toluene ! to3 f

Total Xylenes I ~S

X Z7 ; t~ oH ~'~~ f 200



SAMPLE NUMBER
PBS-Sc 33-Ss- 3 ~~

organics Analysis Data Sheet

Lab Name : ITITTMAN EBASC0 ASSOC., INC .
Lab Sample ID fi : 5442
Sample Matrix : So«.
Data Release Authorized by :

Volat'les Compounds
Concentration low Mediun (Circle One)

Date Extracted/Prepared :

Date Analyzed : 9 t2"1 t ~9

Conc/Dil Factor :

Percent Moisture (Not Decanted) :

ug/l or ug/Kg
(Circle

anzene ; g S

Ethyl benzene U

Toluene ,'

Total Xylenes .94

Case n :
QC Report : N/A
Contract : Es, R-o(9-°d(

Date Sample Received :



Building 1411, Tank No.s 24, 25; Volatile Organics Analysis



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

I_ab Data File : >AIm70 Method Number : ©Z 4.0

Lab Sample Name : P96141 1S51 #5468 Date Analyzed : 890922
Matrix : Soil Date Collected : 8°.0918

Dilution Factor : 1 .3 Date Recolvod : 8°a9ZO
Sample Info . . GC/MS A,TN,ES17019,Sg,5uL IS,SS/Sails PST

U - not detected
J a estimatAd value, below detection limit

Concentration Detection
Compound

--- ----
ug/Kg Limit

--------------------------------------- ------------------------------ -
D1chlorodifluoromethane 1 . U
Chloromethane 1 .
Vinyl Chinride 1 . U
Bromomethane 1 . U
Chloroethane 1 . U

TrichlorofluorometHAne 19 .
1,1-Dichloroethene 22 .
Methylena Chloride 12 .
trans-1,2-Oichloroethene 1 . U

1,1-Dichloroethene 228 .

cie-1,2-Dichloroethene 8 .
2,2-Dichloropropane 1 . U
Chloroform I .
Bromochloromethane 1
1,1,1-Trichloroethone 503 .

1,1-Dichloropropene 1 ., U
Carbon Tetrachloride 100 .
1 ,2-Dichlornethane 1
Benzene 2 .
Trichlorcethene 509 . R

1,2-Oichlorooropone
~

1 ; U
1Bromodichlororoethane

DibromomethanA 1
Toluene 1 .
1,1,2-Trichloroethene I . U

1,3-Dichloropropane 1 . U

Tetrachloroethene 1 . U

Dibromochloromethane 1 . U
1,2-Dibromoethane - E08 1 . U

Chlorobenzena 1 . U

Ethylbenzene 27 .
1 ,1 .1 .2-Tetrachloroethave 1 . U
n t p-Xylenaa 34 .

(page 1)



HITTMAN ESASC0 ASSOCIATES, Inc .
UOI .ATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : )AI070 Method NunUar : 8240
Lah Sample Name : PgS1411SS1 g5468 Date Analyzed ; 890922
Matrix. : Soil Date Coliected : 8°09'0
Dilution Factor : 1 .3 Date Received ; 890°_20
Sample Info .! GC/MS A,TN,ESI7019,Sp,SuL IS,SS/Smlo P&T

U w not detected
estimated vallje, below detection limit

Concentration Detection
COMCOUnd up/Kg Limit
-----------------------------------------------------------------------------
o-Xylcne 15 .
Styrene I,
1,1,2,2-Tatrachloroethane I, U
Iaopropylbenzene 31,
Bromoform 1 . U

1,2,3-Trlchloropropane 1 . U
n-Propylbenzene 76 .
Bromobenzene 1 . U
1 ,3 �5+-Trimethylbenzone 496 .
4-Chlorotoluene 1 . U

2-Chlorotoluene 1 . U
tert-8utylbenzene 70 .
1,2,4-Trimethylbonzene 541 .
sac-Butylbanzrne 37,
p-Isoprnpyltoluene 74 .

1,3-Dichlorobenzene 1 . U
1,4-Dichiorobenzene 1 . U
n-Butylbenzene 1 . U
1,2-Dzrh1orobenzene 1 . U
1,7,-Dibromo-3-Chloropropane 1 . U

1,2,4-Trichlorobenzent- I . U
Hexachlorobutadiene 1 . U
Naphthalene 563 .
1,2,3-Trichlorobenzene I . U

( page 2 )
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I)AFa F 1 in l )141Ij/II :A'( I)t Ilrt i~~r, hArtor : I . !'1 'l llli
Nn rnM : PH' . ; 1 4 1 'I ;'I 41"'; L t 1
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1 U F I I Q 1 1 1 )UHH'i : : I I )
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'I 1
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- - - - - - - -

y "' " '~14

-- - - - - - -

`ili . 1 .1Ij

- - - - - - -

n,3lint
/) IrlnhIOre)flllr)1,amsth .-Inn.. b .'~4 4fi 6!5514 1 'x+ .1,1 n .~/ml_
tll 'l ;'I-IIir.hIrir " nrth,~-r,.om / .'. .'. i~ H3 '74 1'l'? rg/ml . .
y) I")nthyrlan e LhtOrirl a F1 . :6 '1 .S I~/14b -Ii' .If , ; ,3/m1_

'I 1) 7 j'1-111rhInrnr.thA11A y, 5Y ],14 li-I/4/=+ <<."" .iu nrj .'mt. .
ca,a-1 ,,1-U1r:h lcrrnethPr,r lU . :H 'Lh'i. 31-) ":6 H . 1 2 ng/ml ..

lfrl 'I-1rir.hInr;,rthAr,P. 11 .iy 1/6 110 hU .' .S'7 ncimi ..
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I n I I' l r r, r. 't `. . lit . 1 ""~ 1 l l l, S 1 . x '7 n ci / MI . .
16 J Hk'1 IMI 1F LL1I I! ;'1 IHEN :'I NE t hIl Il :t: !) 7 y . 1.14 411/ 'l 4=+'~ t 4 y . '~ ! n 1; /ml .

S) FthJlhAn'7r.nP 1i5 yy'~ 3'~IISU 1' .311 n9Jml
S~- ) m F p-xyl l Ar'~ne 1 .' . a1 %'7`-~ 'lyl')1 > > . HI 4 nrj/ml_
%l, ) r,-X f I ~r,r. '! t ; . Er=» > "'/ 8'-> 'L =r 14 . `I4 ncj/rn1 .
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L t:
UH'i'f-i 'nHE1t"l'

'CE"a" 1'1'H'I' L~.1~ L.Y l Uh;t" 1'i' l. i' 1.'r.:ll (~Uhtl-'ULINI?~

Lab Name : Hittman tba5cn

l.a b (Jodr : H 1'1'MHN Case No : NHSH

Ma trix : SOIL

5amn l e wt /vo 1 : `) (;

Leve 1 : LOW

Mr.) isture : not rJ?r .

(:n 1 umn : 10 . Lq .

Contract : ES1 %U1~J

5H5 No : N . H

~:F'H ~it,rIt~LE: Nt) .

I I
I Ytt51~i11~,~1 I -

BUG No : N . H .

Lab 5amole ID : HE#b4b :-i

La h F11.r-. 111 : >HIIJ/U

Late Kecr ;ved : ll :~i I ll/r; :-i

Date Hnalt--P~1 : `J/'2 1 :' :; :j

Uz lrit zon Fa(-t or : 1 . a 11 U

Number '1'1Cs tound : 111
UONG1=N'L'KH'1'ION Ur11't'S :
(uo/L or ucT/Krr) um/Krt

I
I CRS hJUMHEK

I
I

I
(;OMk'UIJNU NHM1; I

1
K'L' I r;ti'1' .

I I
GONE; . 1 U I

taasssaaasssssxszlzszssxassssas:zssszsssazasxslszssazsslsszsasaasxx~=lass==1

1 . 3116414 1 Guc lonentane .. 1-et h%i L-3-meth I 16 . ,J I 11JU . I
1 . 81114:3 ( benzene . 1-ethtil-l-methyl- ( I 21J .81) 1 1JU . I

Jbb:ih 1 6rnzene , 1 .1 .4-trlmnthul- (8 1 21 .`J-'/ 1 ybLl . I
1 4 . 1U-/4551 1 Benzene . 1-methtil-u-r+r;D»1- 1 11 .11 1 31U . I I
I b . 1/51i88y 1 Benzene ,

'
hv11-ethyl-1 .4-dimet

.
11 . :i1 1 1HU . I I

I Ei . 1 Unknown
_

I " 11 . 5y I 3a U . I I
I i . y%441.9 ( Benzene . 1-ethttl-1 .4-dlmath%II : l1 .8b I 1J . I 1
t H . b :~5/i;3 l benzene . 1-methtil- :~- ( 1-methta1 Z :S . 1=1 1 x111 . 1 f
I y . 1113H~IJ41i 1 Benzene . 1-methtil-1-(1-prope l' 2 ;3 . :3'J 1 11111 . 1 I
I IU . IUnknomn 1~ 1 :i .5''6 I J1U . I 1
I Y1 . y5~H1 1benzene . 1 .1 .4 .5-tetramethtll t Yj .b'/ t '3b U . I t
I 11 . 5115 % l Benzene , 1 .Y . :3 .5-tetrametht,l 1 . Y-4 . U1 I Eli 11 . I I
I 1 :3 . (Unknown 11 14 . %y 1 t.t U . I I
I 14 . 4881,, I hienzene . 1 .1 .x .4-trtramethtil I

.
24 .!1 U 1 :i`~II . 1 1

I lb . IUnknown I Y5 .11 1 b1JU . I t
I 1b . (Unknown I 15 .5 : 1 :S1U . I 1
I 1'/, . ( Unknown I 2b .!~b I ' 511 . I I
I 18 . 11141J :i I Uodecane (8(;lyG L) 1 1d . U4 1 12 U . I I .
I 14 . .91b/b I Nachtha 1ene . 1-methul- (tJt,ly I 2y . Ut1 1 %1111 . I 1
t 1U . yU12U INa;hthal

_
ene . 1-methul- (8CIl11 2!J .by 1 4UU . 1 I

I 11 . I 1 1 I I
I 11 . 1 I I I I
I 1a . I 1 I I I
I l4 . I I 1 I I
I 15 . I I 1 t I
' 1 1~.+ . I I I I I
1l . 1 I I (
1 Fi . I 1 I I

1 24, t I I I 1
1 IJ .
I

t
I

I
I

I
I

I 1
I I



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

Lab Data File : >AI097 Method Number : 8242

Lab Sample Name : PBS1411SS1 #5468 ~~ Date Analy=ed : 89052S

Matrix : Soil Date Collected : 89C''18
Dilution Factor : 6 .6 Date Received : BSOSZoo
Sample Info . : GC/MS A,RC,ES17 019,5g,SuL IS,SS/Smls PST

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

Concentration Detect : .. �
Compound

-
ug/Kg

------------------------ --
L- ;nit

--------------------------------------------
DichlorodiFlucromethane

--- -- -
7 .

Chloromethane 7 .
Vinyl Chloride 7 .
Bromonethane 7 .
Chloroethane 7 .

Trichloro'luoromethene 7 .
1,1-Dichloroethene 7 .
Methylene Chloride 4 . J
trans-1 2-Dichloroathene 7 .
1,1-Dichloroethane 181 .

cis-1,2-Dich,loroethene 7 . U
2,2-Dichloropropane 7 .
Chloroform 7 .
Bromochloromethane 7 .
1,1,1-Trichloroethane 479 .

1 ,1 -Dichlororjropene 7
Carbon Tetrachloride 93 .
1,2-Dichloroethane 7 .
Benzene 1 .
Trichloroethene 1087 .

1,2-Dichloropropane 7 .
Eiromodichloromethane 7 . D
Dibromomethane 7 . D
Toluene 16 .
1,1,2-Trichloroethane 7 .

1,3-Dichloropropane 7 .
Te-trachloroethene 342 .
Dihromochloromethane 7 .
1,2-Dibromoethane - EDB - 7 .
Chloroben=ene 7 .

Ethylbenzene 45 .
1 ,1 ,1 ,2-Tetrachloroethane 7 .
m + p-Xylenes 43 .

( page 1 )



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

Lab Data File : >A1297 Method Number : 8243
Lab Sample Name : PBS1411SS1 #S468 / : .S Date Analy=ed : SE09?S
Matrix : So?1 Date Collected : 8909110
Dilution Factor : 6 .6 Date Received : 890920
Sample Info . : GUMS A,RC,ES170 19,S9,5uL I3,SS/SMls P&T

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

Concentration
Compound uD/KO
---------------------------------------------------------
o-Xylene 23 .
Styrene
1,1,2,2-Te :rachloroethane
Iaopropylben=ene 21 .
Bromoform

1 ,2 , ::r-Trichloropropane
n-Propylben=ene 61 .
Brorioben=ene
1,3,5-Trimethylben=ene 400 .
4-Chlorotoluene

2-Chlorotoluene
tert-Butylbenztne 60 .
1,2,4-Trimethylbenzene 497 .
sec-Dutylben=ene 33 .
p-Isopropyltoluene 64 .

1,3-Dichlorobenzene.
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichloroben=ene
He:cachlorobutadiene
Naphthalene 1094 .
1,2,3-Trichloroben=enc

Detection
Limit

7 . U
7 . U

7 . U

7 . U

7 . U

7 . U

7 . U

7 . U
7 . U
7 . U
7 . U
7 . U

7 . U
7 . U

7 . U

(page 2 )
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lJ(JLH'1'1 L1= U't=(a 11 W4-1LYj I S t)H'I'ia :~Hiji:'1'

'1'EN'l'H'I'IUK1,Y II)EN'I'Ir lc:l G0Mr01JNII-

1LPib Ntime : Hittmen Hbasco

Lab (.;n de : H I')'MHN ( ; as r No : NHSH

Matrix : ti01L

S,4mn Le ( wt/ur) 1 ) : 5 (;

Let.)e 1 : LULd

hlnlsturp. . not . der_ ,

contract : I:;51

:3HS Nn : N . R

EF~ SW-WLK roc? .

I I

I I

SW; No : N .H .

La h SamnIP ill : #) 46H 1 :`+

Lab Fi1? IU : >PLkJ-/

liatp K? r: r:1 w?ri : II'-jllll

Column-, W.

Nrimho=-r 'l' L(.;S for_Ind : 111

Date Hna 1117ed :

Uiluticnn bar_tnr :

(;UN(;EN'1'hk(-I'1'1UN UNj'I".6 :
(urr/L or orrt/Ka) urn' :Ka

y/'l

L; . .'3ti11~

I
UPS NUM8Ek

1
I

I
UUMYUUNU NPME I

I
K'1' I EST .

I I
GON(, . I Ci I

Ix~nxsxxxssxsxzsslsazszz :xzzzazzaxaxxxxxaszs~=Isaaszaaxlssxxxx xxxxzxxlxaxxxl

I 1 . b1114is ILienZene . 1-ethtil-l-methtil- ( I YU .%y I l% . I I
I 1 . IUnknorin 1 Y1 .411 1 hl . I I
I 3 . 1 Unknown 1 11 .5 : I 1%IJ . I I
I A . 1~'S1i`JI~~ I FPnzer)e , 1-et hill-1 , 4-dimet hu I 1212 . yy I 1411 . I I
I 5 . aJ447y (benzene', 1-ethyl-l .4-dlmeth;i1

r
YH .1~ 1 1~1J . i I

I I.i . I Unknown 1 1 :i . 4:i I Hr, . I I
(Unknown I 1;; .H1 I 11U . I I

I ti . 5'ZlS~I ( Benzene , 1 .2 .a ,5-tetramet hiil I 1 :3 .1i'/ I 1411 . I I
I y . y5y~1 I 1lenzene ,

I
1 . 1 .4 . b-tetramethtil 1 1-4 . 115 1 1211 . I I

I 1 LI . l Unknown 1 24 . Ad I 1 ;i U . I t
I 11 . 4ijH1~~ ( benzene ,

~
1 ,Y . : .4-tetramethill 1

I
14 . y3 I lei u . I I

I 112 . I Unknown I `15 . 15 1 11.1(1 . 1 I
I 1 : . (Unknown I l5 .51 I 1=3U . I I
I 14 . 1 Unknorln I l b . yh i y1.1 . 1 1
1 17 . (Unknown I 1'/ .11 1 h4 . I I
I is . 1'/U5'/8'LH 11H-lndene . 1,3-dZht~dro-1 .1-dt

I
1'/ .b2 1 EiEi . I I .

1 1l . (Unknown 1 1l . %1 I (i1 . I I
1 18 . ( Unknown I 113 . 11 1 44 . I I
I 1y . JU12U INaDhthalene, 1-methxil- (8('1`11 1H .yy 1 /11 . 1 1
I 1U . y15/b I Nauhthalenr_ , 1-methyl- t8Uly 1

-
ly . 5>j I 1 :i u . I 1

1 11 . I I I 1 I
( lam . 1 1 I I I
I 1 :1 . 1 1 I 1 1
1 24 . I 1 I 1 I
I 15 . I I I I t
I 1 b . I I I I I
I 1 '/ . I 1 I I I
1 1y . I I 1 1 I
I 1 '~ . I l I I I
I ~1) . I

I

I

I

1

I

I 1

f I



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

Lab Data File : >Ai071 Method Number : 8240
Lab Sample Name : PBS1411SS2 #S469 Date Analy--ed : 890922
Matrix : Soil Date Collected : 890913
Dilution Factor : 1 .3 Date Received : 890920
Sample Info . : GC/MS A ,TN ,ES17019 ,5g ,SuL IS ,SS/Smls P&T

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

Concentration Detection
Compound
-- - - -- - - - -

uc;/Vg
------------------- ----

Limit
------------------ - -- - - ------- ---------- --

Dichlorodifluoromethane
- -

1 . U
Chloromethane 1 . U
Vinyl Chloride 1 . U
Bromomethane 1 . U
Chloroethane 1 . U

Trichlorofluoromethane 93 .
1,1-Dichloroethene 18 .
Methylene Chloride
trans-1,2-Dichloroethene 17 .
1,1-Dichloroethane 179 .

cis-1,2-Dichloroethene 362 .
2,2-Dichloropropane U1
Chloroform

.
1~ U

Bromochloromethane 1 . U
1,1,1-Trichloroethane 121 .

1,1-Dichloropropene 1 . U

Carbon Tetrachloride 23 .
1,2-Dichloroethane 3 .
Benzene 1 . J
Trichloroethene 545 .

1,2-Dichloropropane 1 . U

Bromodichloromethane 1 . U

Dibromomethane 1 . U

Toluene 9
1 ,1 ,2-Trichloroethane 1 . U

1,3-Dichloropropane 1 " U
Tetrachloroethene 16 .
Dibromochloromethane 1 " U
1,2-Dibromoethane - EDB 1 . U
Chlorobenzene 1 " U

Ethylbenzene 23 .
1,1,1,2-Tetrachloroethane 1 . U
m + p-Xylenes 25 "

(page 1)



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

Lab Data File : >AI071 Method Number : 8240
Lab Sample Name : PBS1411SS2 #5469 Date Analyzed : 89092=
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .3 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,Sg,SuL IS,SS/SMls P&T

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

Concentration Detection,
Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene 29 .
Styrene
1,1,2,2-Tetrachloroethane
Isopropylbenzene - 8 .
Bromoform

1,2,3-Trichloropropane
n-Propylbenaene 23 .
Bromobenzene
1,3,5-Trimethylbenzene 328 .
4-Chlorotoluene

2-Chlorotoluene
tent-Butylbenzene 29 .
1,2,4-Trimethylbenzene 225 .
sec-Butylbenzene 17 .
p-Isopropyltoluene 55 .

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene 8 .
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene 1 .
Hexachlorobutadiene
Naphthalene 467 .
1,2,3-Trichlorobenzene 3 .

1 . U
1 . U

1 . U

1 . U

1 . U

1 . U

1 . U

1 . U
1 . U
1 . U

1 . U

J
1 . U

(page 2 )
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()r(,c;N 1 (r :; Hr4PLYS 1 :; UH'I'a SHEET

'i'KN'I'f-;'1' 10KLY 11)EN'i' 1 F 1 E1) C:UI-1I-'r.JIJNUS

Lab hlame : Hittrron Kbasco

Lah (:ndP : H L'1'Mf-HN Case No : NH'.-;P

Matrix . 5()1L

ti.-tmnIp wt /vn L : b U

L.pc;F 1 : LUI .11

Moisture : not de.c,

(;o 1 umn : 1l1 . H .

Contract : dal '/U'1'.~

SH:-3 NO : N . H .

EHi; S~4r-IHLK N('1 . -

I I

I I

til.)(; No : N .H .

Lab ':iamn1F ID : H~#`~4ri .'~

Lab File 11) : >P111%''1

Date KFceived : U~J/~1J/8'.-!

Date Hnalt)zr: .j . J . '2'216'.-3

Dilution r'actnr : 1 .104 .1

Number.
G()NCEN'1'KH't'IUN UNIT':: :

'1'1Cs 1-ound : 1U (uo/L or ua/Kc) ca/Ka

f
1 (;HI NIJMHKH

I I
I (;UMYUUNI) NHME 1

1
K'C I' EST .

I I
CON(.:. 1 U I

Isassssaxss~ass~alsssass:::aasssssss :sss :ssaasl :asssasslsassssaexssxsl~a~aal

I81 :Jl I ethane . 1 . 1 .1-trichloro-1 .1 . I
.

I .1a I 21LI . I I
J . 111841 INonane (d(:1~C:1 ) 1 1% .Yy I Y,-1 . I

I :S . (Unknown 1 18 .8'.2 1 15 . I
I 4 . 1U/44:6'/ (benzene 1 11 . 1j I 3i; . I I
I b . 1 /588-1 ; .y l Benzene , 1-et hti .l-1 , 4-dimethm I 21 . ~a 1 1y . I I
1 Ei . b :iti!'/:i I HrnmenP , 1-methii1- :3 -( 1-methx) 1

I r
2 :3 . 14 1 L'-i . I I

1 I , I Unknoran I 1:3 . 4'> 1 11 . I I
1 8 . !:l'3 :f :~2 l benzene , 1 .1 .4 .5-tetramethti1 I 1: . H'/ I la , I I
I y . 52Vtia'7 1 benzene . 1 ,l ,~3 b-tetrametht_i11 14 . U 'l 1 Ei'l_ , 1 I
1 1U . IUnknown 1 14 .1b 1 1y, 1 1
I 1'l . ( Unknown 1 24 . %y 1 21.) . 1 I
I 11 . 115d13dy I8enzene . 1-ethyl-l,4-dimethx)l

r .
24 .SU 1 1y, 1 1

1 la, IUnknown 1 15 .11 1 31 . 1 1
1 14, (Unknown I 15 .5y I 4h . I I
1 15 . l Unknown SS 1 :64 . 1 I
I 18, 51138114 I Urcane , 1 , 3 . 8-tr imwt hiii- U:1C I Y8 . U5 1 J'/ . 1 I
I 1 yll'l2U INanhthalene, 1-methiil- (4IC191 2J .Iiu 1 y :~ . 1 1
1 lo . J1'-+/b INaohthalene, 2-me thioi- (8L:lyi 1!:1 .%U 1 b4, I I
1 1y . 5154jy I NarnhthaIene , 1 .S-dimet hxil- ( 1 :31 . UI) 1 :314 . I I
I 2U . 5%1E91y INa ;hthalene , 1 .b-dlmethml- ( I

-
:S1 .l4 I C~~ " 1 I

1 11 . 1 I I 1 1
1 11 . I I I 1 I
I 2 :1 . I I I I 1
1 14 . I I I 1 1
1 'l b . I 1 I I I
I 16 . I 1 I I 1
1 l'/, I I I I- ,1
I 1Ci . I 1 I 1_ .I
1 '1 `i . I 1 1 I I
I ;i I_I ,

1
1 1
1 I

I
I

I I
I I



HITTMAN COASC0 ASSOCIATES , Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORC

Lab Data File : >AI098 Method Number : 8 :10
Lab Sample Nome : P9S1411SSr "S459 Date Analvzed : 690925
Matrix : Soil Date Collected : 890913
Dilution Factor : 6 .4 Date Recaived : 890900

Sample Info . : GC/MS A,RC,ES17 019,Sg,SuL IS,SS/Sai1s P&T

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

Concentration Detection
Compound ug/Kg

----------------------------
Limit

---------------------------------------------
Dichlorodifluoromethane

----
6 "

Chloronethane 6 "
Vinyl Chloride 6 . U

Bromomethane 6 . U
Chloroethane 6 . U

Trichlorofluoromethane 6 . U
1,1-Dichloroethene 6 . U

Methylene Chloridt- 6 . U
-trams-1,2-Dichloroethene 6 . U
1,1-Dichloroethane 68 .

cis-1,2-Dichleroethene 162 .
2,2-Dichloropropane 6 . U
Chloroform 6 . U

Gromochloronethane E . U
1,1,1-Trichloroethane 52 .

1,1-Dichloropropene 6 . U
Carbon Tetrachloride 7 .
1,2-Dichloroethane 6 . U
Benzene 6 . U

Trichloroethene 775 .

1,2-Dichlorcpropane 6 . U

Bromodichloromcthane 6 . U
Dibronomethane 6 . U

Toluene 7 .
1,1,2-Trichloroethane G . U

1,3-Dichloropropane. 6 . U
Tetrachloroethene 15 .
Uibronochloromethene 6 . U
1,2-Dibrooioethane - EDB 6 . U
ChloroUen=ene 6 . U

Ethylban=ene 2S .
1 ,1 ,1 ,2-Tetrachl oroethane 6 . U

n + p-Xylenes 18 .

(page 1)



HITTMAN E9ASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED RE°ORT

Lab Data File : >AI098 Method Number : 874 :
Lab Sample Name : PBS1411SS2 4S-169 /5 Date Analyzed : 600525
Matrix : Soil Date Collected : 890913
Dilution Factor : 6 .4 Date Received : 8O0-20
Sample Info . : GC/MS A ,RC ,ESI701 9 ,Sg ,SuL IS ,S S/Smls Pa-T

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

Concentration Detect :Dn
Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene 33 .
Styrene
1,1,2,2-Tetrachloroethane
Isopropylbenzene
BromoForm

1,2,3-Trichloropropane
n-Propylbenzene
6romoben=ene
1,3,D-Trimethylbenzene
4-Chlorotoluene

2-Chlorotoluene
tert-Butylben=one
1,2,4-Trimethylbenzene
sac-DutylbenZene
p-Isopropyltoluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Dutylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzenp
hexachlorobutadiene
Naphthalene
1 ,2 ,3-Trichlorabr.nzene

15 .

236 .

2o .
178 .
1S .
48 .

8 .

992 .

6 . U
6 . U
6 . U
6 . U

6 . U

6 . U

6 . U

6 . U

6 . U
6 . U
6 . U

6 . U

6 . U
6 . U

6 . U

( page :.' )
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U~TH .~;H hh 'I'
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Ma triti . In ()LL

~5nn-i rn I r wt. /,., o 1 : ..̀) G

L,P.VP L : L()lii

L:ontract , E'al '/U11I

;;H: ; No : N . H

EP'c, S~4r,IFLK rte : . _

I I

1 I

5U(a No : N .P .

LA b Si .7mp 1 e 11) : #~j =*ii4 1 : . .̀'

Lab File 11? : >PLU'.!r

Date Received : (I :-j"1I_r% ;a

n: 111rn 1Sture : not rlec . Date HnallizRd 112, ti

Go 1urnn : Lu .li . Dilutinn Factor : h .41YL1

CUN(;E11-ITHP'1'ION UNITS :
Numher TIC.-, torlnd : 1 U ( ua/L nr urJ/Krr l rjrj/r .r_(

I
I CPS NUMHEW

I I
I CUMF'UI_!r',IU NHML.: I

1
11'I' I 1r5'l' .

I I
I (.) IGONG .

lasaaxsaaaaasszszlssas:zzaaaaaaxaazs ::sszzxxxatssasasaslxsaxsasasaaaxlo==z=1

1 1 . l unknown I `11 . 15 I I tE; ./ .
I 1 . l Unknown I 11 . 3(1 1 11. U . I I
1 3 . S'/4-414 l benzene . 1-et hi.i L-1 .4-dlmath%l I la . la 1 1=1y . I I
1 4 . 1UnknouanI 13 .SU I iEi . I I
I `) . -') 2%b 18lenzene, 1 .1 .a b-tetramethtll1 2~ . 8h 1 11L1 . I I
t IS . yby*-;l 113enzene, 1 .1 ,4 b-tetramethxi1 1

I
124 .U4 1 1111 . 1 I

I l . l Unknown 1 14 . rte I 1 1.11 . I I
I 8 . 4851 :.~a 1 Benzene , 1 , 1 , :3 .4-tetramethiil 1 1=4 .y1 1 lblt . 1 I
1 y . 13'14115 I 1H-indent . 1 , 3-dihtidro-4-met ( 2b . 14 1 1h11 . I 1
I lu . 41~bb :S 5 11H-indene, 1 .3-dihtiidro-l . :i-dl

I
15 .Ei1 1 1`1(1 . I I

3 11 . (Unknown I 15 .y8 1 14U, I I
1 11 . 6682'/-ly 11H-indene, 1 . :3-dih%ldro-4 .I-dl ll .l2 I y5 . I r
1 la . ( Unknown 1 2% . ti2 I 1411 . I I
I 14 . (Unknown I Y% .*U 1
I 15 . I Unknorin 1 1H . U, 1 1H 11 . I 1
I 16 . yU11U INnmhthalene, 1-methiil- (8Cl~l l8 .yb I 6Vlr . I t
I 1% . 1 Unknown I 1y . :1y 1 ] .411 . I I
I 18 . y15%b INanhthalene . 1-methx)l- (8C:lyl Y~1 .E+8 1 4HU . I I
t 14 . b/b4:i y 1 Naphthalene . 1 ,h-dimethul- ( I U1 I 1H11 , 1 I
I 1U . bb 415 INBnhthalene , l .8-dimethtll- ( 1 3'2 .ly I 1 11 . I I
I 11 . I I I I I
1 11 . 1 1 I I I
I 2 :s .
1 14 . 1 1 1 I i
1 1ti , I I t I I
I 1b . t I i I r
1 1 l , i I 1 I I
1 'J_ d . I 1 I I I
I 1y . I i I I 1
I :311 . I 1 1 1 1

I 1 I I I I



HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS ' - TAEULATED REPORT

Lab Data File : >Ai?72 Method Number : 82140
Lab Sample Name : PBS1411SS3 #5470 Date Analy=ed : 890922
Matrix : Soil Date Collected : 890916
Dilution Factor : 1 .3 Date Received : 890920

Sample Info . : GC/MS A,TN,ES1701S,5g,SuL IS,SS/Smls P&T

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

Compound

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane

Concentration Detection
ug/Kg Limit

-------------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trans-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichlorcethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1°Trichloroethane

1 ,1-DiFhlorcpropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichhoroethene

1,2-Dichloropropane
Bromodichloromethene
Dibromomethane
Toluene
1,1,2-Trichioroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane - EDB
Chlorobenzene

Ethylbenzene
1 ,1 ,1 ,2-Tetrachloroethane
n + p-Xylenes

1 . U
1 . U

3 .
1 . U

36 .

601 .

119 .

116 .

11 .

1 . U
1 . U
1 . U
1 . U

1 . U

1 . U
I . U

1 . U
1 . U
1 . U
1 . U

U

1 . U
1 . U
1 . U

1 . U
1, U
1 . U

(page 11



HITTMAN ESASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : ?A :072 Method Number : 8240

Lab Sample Name : PBSi :11SS3 4547© Date Analyzed : 890°22
Matrix : Soil Date Collected : 890918

Dilution Factor : 1 .3 Date Received : 890920

Sample Info . : GC/MS A,TN,ES17019,Sg,SuL IS,SS/Sails P&T

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

Compound

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

1,2,3-Trichloropropane
n-Propylbenzene
Bronobenzene
1,3,5-Trinethylbenzene
4-Chlorotoluene

2-Chlorotoluene
tert-Butylbenzene
1,2,4-Trinethylbenzene
sec-Butylbenzene
p-15opropyltoluene

1,3-Dichloroben-.ene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene
Hemachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Concentration Detection
ug/Kg Limit

--------------------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U

2 .
1 . U

1 . U
1 . U

2 .
1 . U
1 . U

1 . U
' 1 . U

1 . U
1 . U
1 . U

1 . U
1 . U

14 .
1 . U

(page 2)



1 F :
UcJI. . ;;'I'J 11E, (Ic:c,Hrll( ;'--; HNHLY'z:) 1'I U-+'1'H ISHEE'I'

'l'EN'iR'1'IMLY IDENTIFIED UUMMUNDS

Lmh Name : Hittman Irbasco

Lab code : H 1'1'MPH Case No : NHSH

Matrzy : 5(i1L

&Amp L e wt/vol : ti G

Leve l : 1_.011

Moisture : not dec .

column : lii .1; .

Contract : ESL MIN

bPS No : N .H

I I

1 I

5U(:+ Not N . H .

Lab sample ID : HE#.14/11

Lab File ID : >HI UY2

Date Kecelund : 11 ~'LiJi '.~

Date Hna I y:ed :

Dilution Factor : 1 .1/411

Number
CUNCEN'1'RHTIUN UNITS :

'J'1Cs found : 111 (ug/L or ua/Kcr l tta/Kq

I
I ups NUMBEN

I 1
I COMPOUND NI-1ME 1

I
VT I EST .

I I
GONG . I U i

Ixs=xasas=xsxzasxlssxx:sss~~~~xsaasxssaa :xassslzssas :sslsssxsxs=a==axl==sa=1

1 . 1 Unknown I 17 .b~ I I; . I I
1 . l Unknown I 18 .12 1 E+ . I

I a . 1=lE+%Ei'1yU IHeotane . 3-ethyl-2-methyl- (I
~

18 .4, 1 y . I
1 4 . 1Unknown 1 18 .1./1 I . I I1!~
I 5 . 15bF,'yy4U ( Octane , 2 ,5-dimethyl- (13GIBUI 1w . U=1: I b . 1 1

h . ( Unknown 1 11 .44 1 E+ . I I
I : . ( Unknown 1 119 .9b 1 1'/ , I I
i a . 1 Unknown I VU .6S I % . I I
1 !~ . (Unknown 1 11 .13 1 1:3 . 1 I
I 1U . (Unknown I 11 . S4 I b . I I
1 11 . l Unknown 1 11 . /8 1 18 , 1 I
I 12 . ( Unknown 1 l1 . Vb I U U . I I
I is . 1Unknown 1 11 .55 1 Vb . I I
1 14, ( Unknown 1 2 :3 . Y5 I 211 . 1 I
I it . ( Unknown 1 2 :1 . 511 1 12-4 . I I
I 16 . 1Unknown 1 22 .61 I lU . I 1
I 1'/ . ( Unknown I `la . FS'/ I r . 1 1
I 18 . 1y58YU1 ( Naphthalene , decahydro-l-met ( 14 . U5 1 1 :6 . I I .
I is . 1 Unknown 1 14 .24 1 1 / . I 1
1 1U . 445,3111 11 ;4-Methanonarhthalene ; 1 ;4-1 2U .53 I y . 1 I
I 1L . I 1 I i I
I 21 . I I 1 1 I
I 1 :~ . I I 1 1 1
1 14 . I 1 1 I I
1 15 . I 1 1 I 1
1 1h . I I I 1 I
I ':''l . I I I I~ _ I
I 1 y . I I 1 1 _._. I
I 1y I I I I I

,; I1 .
i

I I
I 1

1
1

t I
I I



HITTMAN c3ASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Uata File : >AICS9 _ MEthod NumLer : 8242-

Lab Sample Name : PB51411S53 tS470 /%S Date Analyzed : 8'90-S
Matrix : So41 Date Collected : 890918
Dilution Factor : 6 .4 Date Recaived : 89092E
Sample Info . : GC/MS A,RC,ES17019,Sg,SuL IS,SSISnls PST

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

Compound

Dichlorodifluoronethane
Chloronethane
Vinyl Chloride
Eromonethane
Chloroethane

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloridt.
trans-1,2-Dichloroethera
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
ChloroForn
Bromoch l oronet bane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

Concentration Detection
ug/Kg Limi t

------ ---------- ---------------------
5 . U
6 . U
6 . U
6 . U
6 . U

7 .

Z10 .

' 313 .

1,2-Dichloropropane
Bromodichloromethanc
Dibromomethane
Toluene
1,1,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloronethane
1,2-Dibronoethane - EDE
Chlorohen:ene

Ethylbenene
1 ,1 ,1 ,2-Tetrachloroethane
,n + p-Xylenes

6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U

(page 1)



HITTMAN EDASCD ASSOCIATES, Inc .
VOLATILE ORGr1?J :C ANALYSIS - TABULA-rED RE--OR'

Lab Data File : >A2099 Method Number : 8240
Lab Sample Name : PES1411SS3 ZS470 y " Date Analyzed : ESOK5
Matrix : Sail Date Collected : 8°Qsi°
Dilution Factor : 6 .4 Date Received : BS~c9_O
Sample Info . : GC/MS A,RC,ESI7019,Sg,SuL IS, SS/Sails P&T

U - not detactad
J = estimated value, below detection limit

Compound

o-Xylene
Styrene
1,1,2,2-Tetrachloroethana
Isopropylbenzene
Bromoform

1 ,2 ,3-Trichlcrupropene
n-Propylbenzi5ne
Bromobenzene
1,3,5-Trimethylbenzene
4-Chlorotoluene

2-Chlorotoluene
tert-Butylben=ene
1,2,4-Trimethylbenzene _
sec-Butylb,!-nzenc
p-Isopropyltoluene

1 ,3-DichlorobenzPne
1,4-Dichlorobenzene
n-Dutylbenzene
1,2-Dichlorobenzene
1 ,2-Dihromo-3-Ci,loropropanc

1,2,4-Trichlorobenzane
Hexachlorobutadiene
Naphthalene
1 ,2 ,3-Trichlorobenzene

Concentration Oeiecti.^.
ug/Kg Limi

-------------------------------------
E . U
6 . U
6 . U
6 . U
6 . U

6 . U
6 . U
6 . U
6 . U
6 . l1

6 . U
6 . U
6 . U
6 . U
6 . U

6 . U
' 6 . U

6 . U
6 . U
6 . U

100 .

6 . U
6 . U

6 . U

(page 2)



1 t ";
lJ()I~H'I'll .h (1K(;HtJi~: . HfJHL'i"` 1 :~ UPH `iHE

'l'F.'.N'L'i-a'1' 1l)F'1_.'i 1 I?F:PJ'i' 1 F L F_~I) ~;()t't!-'()liflll:-_+

LAh Narrim : Hittman Eha.sr_.rj

L.,zh Uncle : H l.'I'MHN GaaP 11,1n : NHSH

P1 a t.rIw : 5U IL

5,-1 rnn Lp wt. /vo L : ti ( ;

LFC;F 1 : LOW

Mot!.true : not rie.,; ,

(;0 1 r1mn : L1 . 1'i .

Contract : h:`+1 i117~l

,i No : N . HtiH*

":r<; s~-;rIrl~ t"1( ;

I I

~5I)(; Mn : N . H .

Leb tiamniP 1L? : # :~=iiU 1 : :~

Lab Fil- IU : >P1.IJ .'~'-~

Uate Fe re lved :

Uate Hnalii7i!-d

Dilution Factor : b . :S'/IIU

Number
C()NCEN't'RP't'IUN UNITS :

'1'1Cs toound : 1 U (uc/L or ua/Krt ) art/Krr

I
I (:H5 NIjmhEK

I I
1 CUMYUUNU NHME I

I
K'1' I Ir5'I' .

t I
( ;()N(; . I U I

Isza~sczx=scss=s=Is :sssasassssmsxmsssssaes:zszlsaxzszsslssaszasxx=s=el~ss=sl

I 1 . 14h%hlyIJ IHentane , :3-ethxil-l-methul- ( I
"

18 .4b 1 16 . I I
I 1 . IUnknown 1 18 .81 1 4 :-i . I I

I Unknown 1 1U . I1 ti 1 J'l . I 1
1 4 . 1IJ2281 I Nonane . 1 . h-dimethtil- (c1C:ly(;1 YU . 2U I `3a . I I
I ti . IUnknawn I 1U .38 I 18 . 1 I
I t; . I unknown I Y1 .15 I 1x11 . 1 1
I 'l . I Unknown 1 11 . */ 1 H1~ . I I
I d . 1 Unknown I 11 .'/l I b 1 . I I
I y . I Unknown 1 11 .15 1 Flu . I I
I 1t1 . I Unknown 1 11 .54 1 14U . I I
I 1l . I Unknown I L :s . We I 3U . I 1
1 11 . 1 Unknown I Y : .14 1 86 . 1 I

( Unknown 1 2 :3 . 511 I y'/ . 1 1
1 l~k . (Unknown I 23 .(31 1 41 . 1 I

1y5Ii'/61 1 Nanhtha .lrne , de.rahtidro-l-met 1 14 . U8 1 11.I t1 . 1 I
I 1b . l unknown I 14 . *2 ~6 1 h4 . 1 I
I 1'/ . !~ 1112U I Nanht ha Ienr� 1-met htil- (8C:ly l 1'8 . J~ I AV . I I
I 18 . J15'/8 INanhthalene , 1-mr_tht,l- (6(:1~l I !'J .E+8 I ;il . I I
I ly . 5'/5 %'1 1Na;hthalene . 1 .l-dimethul- (I :s1 .U1 1 1 :~ . I t
I 111 . b>j14U8 1Navht halene . 1 .3-dimethtil- ( I ;i2 .%1 1 1 : . 1 1
I )l . 1 1 i I 1
I 1 '1 . 1 I i I 1
1 13 . 1 I 1 1 I
I ls . I I I i I
I '1h . I I 1 I t
I l E. . I 1 I I 1

I 1'l . I 1 I I I

I 'l ~i . 1 1 I I I

I ly . 1 I I I I

I ~i i1 .
I

I I
I I

1
i

i
I



H= TT11c~N ESPSC0 ASSOCIATES, Inc .
VCL=,- :L= ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >C :051 Method Number : 8240
Lab Sample Name : PES1411SS4 15471 Date Analy=ed : 890S=3
Matrix : Soil Date Collected : 8909i8
Dilution Factor : 1 .1 Date Received : 890S-To
Sample Info . : GC/ME A,LB,ES17019,Sg,SuL IS,SS/Sm1s P&T

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

Concentration Detecticn
Compound
- - - ----------- - ---

ug/Kg
-------------------------

Limit
------------------- -- - - -----------

Dichlorodifluoromethane 1 . U

Chloromethane 1 . U

Vinyl Chloride 1 . U
Gromomethane 1 .
Chloroethane 1 . U

Trichlorofluoromethane 1 :5 .
1,1-Dichloroethene 1 . U

Methylene Chloride 1 . J
trans-1,2-Dichloroethene 1 . U

1,1-Dichloroethane, 2 .

cis-1,2-Dichloroethene 1 . U

2,2-Dichloropropane 1 . U
Chloroform 1 " U

Bromochloromethane 1 . U
,1,1,1-Trichloroethane 13 .

1,1-Dichloropropene 1 . U
Carbon Tetrachloride 1 .
1,2-Dichloroethane 2 .
Benzene 0 .
Trichloroethene 688 .

1,2-Dichloropropane 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

Chloroben=ene 1 . U

Ethylben--ene 1
1 ,1 ,1 ,2-Tetrachloroethene 1 . U

m + p-Xylenes 1 . J

(page 1)



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

Lab Data File : >CI081 Method Number : 8240
Lab Sample Nave : PBS1411SS» #5471 Date Analyzed : 890923
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .1 Date Received : 8909?0
Sample Info . : GC/MS A,LB,ES17019,Sg,5uL IS,SS/SMls P$T

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

Concentration, Detection
Compound

------------------- - --- ----
UO/Kg Limit

------------------------------------------- ---- - --
o-Xylenz 0 . J
Styrene 1 . U
1,1,2,2-Tetrachloroethene I . U
15opropylbenzene 1 . U
BronoForm 1 " U

1 ,2 ,3-Trichloropropane 1 . U
n-Propylbenzene 1 . U
Bronoben=ene 1 " U
1,3,5-Trine-thylbenzene 8 .
4-Chlorotoluene 0 . J

2-Chlorotoluene 0 . J
tent-Dutylbenzene 1 . U
1,2,4-Trine-thylbenzene 7 .
sec-Butylben=ene 1 . U
p-Isopropyltoluene 1 . U

1,3-Oichlorobenzene 1 . U
1,4-Dichlorobenzene 1 . U
n-Cutylbenzene 1 . U
1,2-Dichlorobenzene 1 . U
1,2-Dibromo-3-Chloropropane 1 . U

1,2,4-Trichlorobenzene 10 .
Hexachlorobutadiene 1 . U
Naphthalene 26 .
1,2,3-Trichlorobenzene 1 . U

(page 2)



VC? 1 . .H't'l l .lti Uk(+i-+rvir:5 HPir-;LY:~ I ti UP't'fa 1;H1":r:'t'

't'r":r "I'1'H't'luh :LY lUhN'1'1r 1hIJ c~Urlt'UIINI)~ 1 I
I pas t "'r I I S5 `'t I _

Lab Name : HZttma n Irbasco c;nntrac' . ESi %IJJ'-1 I I

1 . .a b (;od e : H I'1T1Hr1 GA .,P No : NHSH SHS No : N . H . In 1)(.; NCB : N . H .

ht~trix : SO iL Lab bamriJe ID : 5L~71

ti,~mn .1F wt/un 1 : b (; LAb Fi la ID : >(.:1.i1 l.

Lec~ l : L.cii~l Date i'ec:P1vrrl : N . P .

htotst ure : r)ot her . Date Hnaluzed : %-4 1,2 .~ /b

Column : YHCK Uilrition Factor . 1 . Ila'1=-

LUNG h'NTKP'C 1 UN U N 1.'1' ;6
NuTnhwr '1'IGs f-orind : LU (ur1/L or u(/Krr) tier/Kri

I
I CHIS NUMHEY

1
1

I I I I

COMPOUND NPME I K'1' I E51' . GONG . I I.) 1
Ixaxaasxa~aaasaasisassasaasszssassxsasxasssasslassssasslzzassaaaassz~l~xxzzl

I 1 . I Unknown I 121 . I1:I 1 is . I 1
I 1 . I Unknown 1 11 .15 I lb . I
I a . I Unknown I 72 .5y 1 l1 " 1
I 4 . l Unknown 1 11 . `11 I 1Li . I 1
I . b . - (Unknown 1 1: .14 1 12 . I I
I E; . ( Unknown 1 13 . 4'/ I 1'~ . I I
I % . (Unknown 1 1 :3 .61 1 1~ . 1 I
I >_r . 611:id1~35 IUecane . Y . : .J-trimethxjl- (yG1 l :i .8V 1 l1 . I I
1 y . ( Unknown 1 24 . Ub I mob . 1 I
I 1u . (Unknown I 14 .11 1 H4 . I I
1 11 . (Unknown 1 14 . 54 1 18 . 1 1
1 11 . (Unknown 1 14 .131 1 15 . I I
I la . 16181111 1Nauhthalene, decah%ldro-*2 .b-dI Y5 .U4 I

I
HY . 1 1

I 14 . (Unknown I Y5 .1 :s 1 :34 . 1 I
t lb . 6'2U16 :3 ~35 IUctanr . 1 .3 .6-trimethxll- (SDI 15 .3'/ I

~
y'~ . I I

I 1~+ . b11%:~%1 I llodecane . 4-methtil- (8(;VyGl) 1 1b . UU I
/

bU . I I
I 1 / " ( Unknown 1 15 . 3 :3 1 `j3 . I I
I 16 . 14645yUU Illodecane . 1 .%,IU-trimethtil- 1 2*.,) . 46 1

.
11U . I I

1 1'.73 . b11ab'l1'3 1 I)ecane . (SDI YFJ . Ub I1 .a .5-trimethul-
I r

. I 1
I 1u . (Unknown 1 :3 1 .1U I I31 . I
I 11 . 1 { I 1 I
I 11 . I I I I 1
I 1~ . 1 I 1 I t
I l4 . I 1 I 1 V
I '1 ~ . I 1 1 I 1
I 1 IS . 1 1 I I 1
I 'l 'l . I 1 I 1 - _ I
I 11 . I 1 I I- -I
1 1y . 1 1 I I 1
I ~iu . I 1 I I t
I 1 1 1 I I



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

Lab Gate File : /AZ11Z Method Number : 8242

Lab Sample Name : PS51411SS4 #5471 I ; S- Date Analyzed : 850S25
Matrix : Soil Date Collec+ed : SS0916
Dilution Factor : S .5 Date Received : 690920
Sample Info . : GC/MS A,TN,ES17019,1g,5uL IS, SS/5Mls P&T

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

Compound

Dichlorodiflucromethene
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane

Concentration Detection
ug/Kg Limit

-------------------------------------------
' S . U

S . U
S . U
S . U
5 . U

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trans-1,2-Dichloroethene
1,1-Dichloroethene

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
Toluene
1,1,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane - EDB
Chloroben=ene

Ethylben=ene
1 ,1 ,1 ,2-Tetrachloroethane
m + p-Xylenee

5 . U
5 . U

11~ .
S . U
S . U

5 . U
S . U
5 . U
5 . U
5 . U

5 . U
" S . U

S . U
S . U

898 .

5 . -U
S . U
5 . U
S . U
S . U

S . U
70 .

' S . U
S . U
5 . U

5 . U
S . U
5 . U

(page i>



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

Lab Data File : >AillZ Method Number : 8240

Lab Sample Name : PBS1411SS4 #5171 /,'S Date Analyzed : 89092S
Matrix : Soil Date Collected : 890918
Dilution Factor : S .5 Date Received : 890920
Sample Info . : GC/MS f-,TN,ES170 19,lg,SuL IS,SS/Smls P&T

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

Compound

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
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-15opropyltoluene

1,3-Dichlorobenzene
1,4-Dichloroben=ene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibrono-3-Chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichloroben :ene

Concentration Detection
ug/N,g Limit

----------------------------------
5 . U
5 . U
S . U
5 . U
S . U

5 . U
5 . U
5 . U
5 . U
S . U

S . U
5 . U

5 . U
5 . U

5 . U
S . U
5 . U
5 . U
5 . U

17 .

5 . U
S . U

5 . U

(page 2)



'I'c:Fa'1'H't'1UtiLY lUi:N'l' .L~ 11":U C:(.)MNtILIrIL~~ I I

1,Ah Namp. : Hlttman Ebasro Contract : 1:,l '/II'1_~ I I

Lab Code : H L'i'MNN Ga,r No : NHSH SHS No : N . H . 5U(4 No : N . H .

hlat.rix : SOIL Lab 5amolp; 11 .i : 1l~=;/'1 1 : :~

ti,~mntF rit,'c~n .1 : ]. (; Lab Fi1~ 1U : >!-+LlL'-

L?c;e l : LOW IJate He Ce1,,;ed : IJti ;-4

t. I`In istrirc . not. ri?r, . Date PnAt Ltl7Pd : ,'1'-1

(:o lurnn : 61 .8 . Lli lat lon Fartor : b .-461, It

CtlNt;EN'L'KH'1'IUN IJN .L't"~
Number '1'1(;s toctnd : 1y t Un/L or Ua/Kn l rya/Krf

t 1 ( I I I

I (;Pi NUMHEN I (JUMIJVUNU NHME I K'1' I E5'1' . G(JNG . I U I
Issacaxsxsasasssslaasssasssa :xazasxssaaaazassslza :sssaslxsazxxsssasxxtxx~x~l

I 1 . l unknown I 1'1 . 5 1 I 5'/IJ . I I

1 . (Unknown I 1Y .!~5 I 1dU . 1 I
1. .i . ( Unknown 1 23 . 5U 1 11111 . 1

I ~F . 1 Unknown 1 Y:3 . b5 1 '2'-311 . I I

I 5 . ( Unknown I 1a . y4 I E+'/U . I I
I b . ( Unknown I 2 .4 .111-1 1 4in fJ . I I
I % . ( Unknown 1 24 . 1V I 55U . I I
I a . (Unknown 1 14 .64 I 1Fi1J . 1 I

1 Unknown 1 14 . 81 1 I 1 :'U . I 1
1 1 LI . 1 Unknown 1 l5 . U'/ I '/V U . I I
I 11 . (Unknown I 15 . 121"1 1 ~31l u . I I
I 1'L . b1U118 :~4h (Octane . 1 .a .i'-trimwthtll- UJUI 25 .s' 1 11UU . I I
I 1 :i . 1%12(i22~i lhrntane . 4-azido- (Ijt:l`iC:l l I 25 .94 1 5%I1 . I 1
1 14 . 1Unknown l I 1b . :32 1 hHU . I 1
1 15 . 1 Unknown I 1K . /h 1 :3'/IJ . I 1
1 18 . 1 Unknown 1 Y'/ . 4t; 1 1 :3111.1 . I I
I 1t, b1'1x11124 IDecanr . 1 . ;3 .6-trimrthul- (9(.'.I '1H .IJ4 1 H`1 U " I I

_ I 18, _ 61(1116 :33 I Uctenr_. , 1'3 : S-trimethtil- (y(:I 1`1 . :1(3 I 8XIII . t I .
I 1! . l Unknown 1 31 .14 I :3'/U . I I
I 1U . I 1 I I I
1 21 . 1 1 1 1 1

1 11 . I I I I 1

1 Ja . I I I 1 1

I 14 . I t I I 1

i '1 ti . I 1 1 I I

I l F? . i I I I 1

I '1. V . I I I 1 i

I 28 . 1 1 1 1 I

1 '24 . 1 I I 1 1

I a I1 . I I I I I

I 1 1 1 I I

l / ;~i~/ K?v .



HITTMAN E'bASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >C1082 Method Number : 8240
Lab Sample Name : PBS1411SSS 45472 Date Analy=ed : 890923
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/MS A,L5,ES17019,Sg,SuL IS,SS/Smls P&T

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

Concentration Detection,
Compound ug/Kg Limit
-----------------------------------------------------------------------------
Dichlorodifluorome!hene 1 . U
Chloromethane 1 . U
Vinyl Chloride 1 . U
Bromomethane 1 . U
Chloroethane 1 . U

Trichlorofluoromethane 1 . U
1,1-Dichloroethene 1 . U
Methylene Chloride 1 . U
trans-1,2-Dichloroethene 1 . U
1,1-Dichloroethane 9~ .

cis-1,2-Dichloroethene 1 . U
2,2-Dichloropropane 1 . U
ChloroForm 1 . U
Bromochloromethane 1 . U
1 ,l ,1-Trichloroe-thane 1254 .

1,1-Dichloropropene 1 . U
Carbon Tetrachloride 213 .
1,2-Dichloroethane 1 . U
Benzene 1 . U
Trichloroethene 1432 .

1,2-Dichloropropane 1 " U
Bromodichloromethane 1 . U
Dibromomethane 1 . U
Toluene 1 . U
1,1,2-Trichloroethane 1 . U

1,3-Dichloropropane 1 " U
Tetrachloroethene 1 . U
Dibromochloromethane 1 . U
1,2-Dibromoethane - EDS 1 . U
Chlorobenzene 1 . U

Ethylben=ene 1 . U
1,1,1,2-Tetrachloroethane 1 . U

1 . Um + p-Xylenes

(page 1)



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

Lab Data File : ?Ci©3l. Method Number : 8240
Lab Sample Name : PBS141ISSS :S47' Date Analy_ed : 8909 :3
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 890920

Sample Info . : GC/MS A,LB,ESI7019,Sg,SuL IS,SS/Snls P&T

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

Compound

o-Xylene
Styrene
1 ,1 ,2,2-Tetrachloroethane
Isopropylbenzene
Bromoforn

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

2-Chlorotoluene
tart-Butylbenzene
1 ,2,4-Trimethylbenzene
sec-Butylbenzene
p-15opropyl-toluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene
Hexachlorabutadiene
Naphthalene
1 ,2 ,3-Tricfilorobenzene

Concentration Detecticn
ug/Kg Limit

---------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
' 1 . U

1 . U
1 . U
1 . U

22 .

1 . U
1 . U

1 . U

(page 2 )
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.P No : NHSH

LFve. 1 : L()Id

'4; Mozture : not der .

(:n 1 umn : I'HGK
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Contract : Fs1 %U1'-i

r: F'H 5:;MFLF: r i ( : .

t

I I

SPS Nn : N . H . ~:UG tin : N . ;-; .

LAb Sarro01 e 1 L) : 54-7 :.

Lab File ID : >G1 ."

Late k'r.rP1t~Prl : Ilyi'lrl/

Ui lotion N'actnr. : 1 . 1 i'1'/

Number
CUNUEN'1'KH'1' 1(.)N U N i'1'5

'1'1(;s found : 111 (na/L or u?,,*Kn' ) ria/Ko

I
I UPS NUMHEK

( I
I COMPOUND NHME I

I

K'1' 1 EST .
i i

CUNU . 1 U I
1 =xassaaxaa:aaaas l ssssaasssassssasas :sass:sss l asassaas l sassaasssaxss l aa~n= 1

I 1 . tUnknown I li .lb I 11 . 1 I

1 . (Unknown I 8 .l/ I 1y . I I
a . 1Unknown I 16 .84 1 '!1 . 1

I 4 . 1 Unknown 1 1% . :31 1
I y . (Unknown 1 1 ;, .bU I :is . I I

1 Unknown I 1d . 4y I 1'/ . I 1

I l . (Unknown I 19 .2S I 1y . I I
I Unknown I 1U.1'/ I 1`_. . I I

I y . 1 Unknown 1 2 :3 . 14 1 1 L1 . I I
I 1 U . l Unknown 1 2q . tfb I b4 . I I
1 11 . (Unknown I 14 .1% 1 Nti . I I
I 11 . 62UI8346 IUctane . (y(:1 Yb . :3'/ 1 1!U . I 1
1 1 :3 . (Unknown I 2b 1 1'/U . I I
I 14 . ( Unknown I lts . l8 1 H U . I I
1 15 .

_
(Unknown 1 1'/ .U1 1 1%U . I 1

I lb . 1'/3U1328 I NOnane , 3 ,l-dimethxil- (Ht;lyCI 1% .45 I bbU . I I
Ei'l_l :iHl1 I L)ecane , 1 , :j .b-trimrthtil- ('y(;1

,
28 . U4 I 5'1.11 . I 1

1 1y: . 1111 :3U3 t Undecane , 3 .ti-dimethul- (Li(:1 1
I .

1y . ,b I %UU . I 1

1 1y . h2y6'1y I rentadecane 1(SULyC1) all , 4y 1 ~d11 . 1 1
I 21J . I Unknown I :6 :3 . b4 I 88 . 1 1
1 11 . 1 I I I I
1 11 . I I I 1 I
I 1 :S . I I I 1 1
I L4 . I t I I 1
1 15 . 1 I 1 I 1
1 1 f_i . I I I I 1

I 1 ~/ . 1 I 1 I 1
I !I-{ . I I I I-. .I

I :3 U .
1

I I
1 1

I
1

I I
I I

. . . . , . 'L /F? '/ h' P ",7



HITTMAN ESASCO ASSOCIATES, Inc .
VOLATIL- ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >Aill- Method Number : 8_10

Lab Sample Name : PS51411SSS #5472 / . 10 Date AnalyZed : 8909 :5
Matrix : Soil Date Collected : 89n.-12

Dilution Factor : 12 .1 Date Received : S90SI-0
Sample Info . : GC/MS A,TN,ES17019, .Sg,SuL IS, SS/5mls P&T

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

Concentration Oetect :or
Compound

--- - - - - - -
ug/Kg

-----------------------
Limit

---------- ---------- ---- ---------------- - - -
OichlorodifluoroMethane

- -
12 . U

Chloromethane 12 . U

Vinyl Chloride 1? . U

Bromomethane 12 . U

Chloroethane 1~ . U

Trichlorofluoronethane 12 " U

1,1-Dichloroethene 12 . U
Methylene Chloride 164 . -
trans-1,2-Dichloroethene 12 . U

1,1-Dichloroethane 48 .

cis-1,2-Dichloroethene 12 " U

2,2-Dichloropropane 12 . U

Chloroform 12 . U
Bromochloromethane 12 . U
1,1,1-Trichloroethane 620 .

1,1-Dichloropropene 12 . U
Carbon Tetrachloride 12 . U
1,2-Dichloroethane 12 " U
Ban=ene 12 . U
Trichloroethene 1416 .

1,2-Dichloropropane 12 . U
Bromodichloromethane 12 . U
Dibromomethane 12 " U

Toluene 12 . U

1,1,2-Trichloroethane 12 " U

1,3-Oichloropropane 12 . U
Tetrachloroethene 12 . U
Dibromochloromethane 12 . U
1,2-Dibromoethane - EDS 1~ . U

Chlorobenzene 12 . U

Ethylbenzene 1'_' . U

1 , 1 , 1 ,1-Tetrachloroethane 17 . U

m + p-Xylenes 12 . U

(page 1)



HITTMAN ESASCO ASSOCIATES, Inc .
VOLATILE ORGAN I C ANALYSIS - TABULATED REPORT

Lab Data File : >A :113 Method Number : 8240
Lab Sample Name : PS3141ISSE »S»72 /;Q Date Analy==b : 890°2S
Matrix : Soil Date Collected : 890913

Dilution Factor : 12 .1 Date Received : 890920
Sample Info . : GC/MS A,TN,ESI7019, .Sg,SuL IS, SS/SM1s P&T

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

Concentration Detectior
Compound ug/1':g Limit
-----------------------------------------------------------------------------
o-Xylene 12 . U

Styrene 12 . U
1,1,2,2-Tetrachloroethane 12 . U

Isopropylben=ene 12 . U
Bronoform 12 . U

1,2,3-Trichloropropane 12 . U
n-Propylbenzene 12 . U
Bromobenzene 12 . U
1,3,S-Trimethylbenzene 12 . U
4-Chlorotoluene 12 . U

2-Chlorotoluene 12 . U
tert-Butylbenzene 12 . L'
1,2,4-Trimethylbenzene 12 . U
sec-Butylbenzene 12 . U
p-Isopropyltoluene 12 . U

1,3-Dichlorobenzene 12 . U
1,4-Dichlorobenzene 12 . U
n-Butylbenzene 12 . U
1,2-Oichlorobenzene 12 . U
1,2-Dibromo-3-Chloropropane 12 . U

1,2,4-Trichlorobenzene 12 . U
Hexachlorobutadiene 12 . U
Naphthalene 12 . U
1,2,3-Trichlorobenzene 12 . U

(page 2 )
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't'KI"rt'H'r 1UELY 1 DENT 1 F 1. EU GUMFUIINLJ55

Lab Name : H1ttrr,an hbr-isco

L.?ih Code : H1'l'MHN (;a .--,e No : Npsp

ma trl~ : 5UiL

SAMM L .: oat /va l : . .`_j U

1.Fve 1 : L()hI

'4; Mn 1.5t.ure : not. der- .

Go Iumn : W . B .

Go ntrert : ES L %117. :1

5H5 No : N-14

Krs4 SarIHLF. N( ;

til)(4 No : N .H .

1i .`_~ui1 1 " a IILAG :~amnJ 10 :

Lab F11P 1U : >HL11:&

U3te pPce 1uFrt

Date Hnalti=ert : y/2

Dilution Factor. : 11.11"l

CONCEN't'KH't' 1(.)N 1I N 1'I'S :
Nrirnhr.,r '1'1(a found : (; (uo/L or or1/Krr) orr/Kri

1 I I 1 I I
1 UPS NIJh18Ek 1 CUMFUUNU NHME I MT I (;()N(; . I U 1
Ixsmsszassxa :sxsslsassassxssszsssassz:aasxsszzlssaas :zslazs:ssxas :xxalxxza=l

I 1 . I Unknown I Y5 .yy I U . I l
1 . :i1U81181 INonane, ;3-methiil-S-rLrooi]1- ( I Yi .45 I 1111U . I I

I -1 . I Unknown I VH .U4 1 1U11U . I I
I 4 . 1'1~U 1 :3U :i IUndecane, ~6,t3-dlmethiil- (UG11 Yy . :i :-J 1 lllllU . I I

I IUnknown I I 1 3U .5J I 111UU . I I
I b . I Unknown 1 x1 .15 I 1Ul1U . I I
I l . 1 1 I I I
I tj . 1 { I I I
I :1 . I 1 I I I
1 1 LI . 1 1 I 1 I
I 1 't . I 1 1 I I
1 11 . I 1 I I I
1 1 :i . I 1 I I I
1 14 . I I 1 I I
I 1ti . I 1 I I I
I 1b . 1 I I I I
1 J ./ . I 1 I 1 I
I 11i . I I I I 1
1 1y . I I I I I
I L L1 . I t I I 1
1 11 . 1 I I I 1
I ll . 1 I 1 I I
I 23 . I I I I I
I !4 . 1 I I I I
1 15 . I I I 1 I
I 1h . I I I I t
I 1 :' . 1 ( I I I
I ~ r~ . I I I 1 I
I 24 . 1 I I I t
I :i 11 . 1 1 I I 1
1 I I 1 I t



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

Lab Data File : >CiO82 Method Number : 6242

Lab Sample Name : PSS1411SS6,H4~S443 Date Analyzed : 89"') -Z0
Matrix : Soil Date Collected : 89OS'8
Dilution Factor : 1 .2 Date Received : 89OS20
Sample Info . : GC/MS C,LB,ES1-7019,10ul IS-21,SS-20/59ms P&T

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

Concentration Detecticn
Compound ug/kg Limi
-----------------------------------------------------------------------------
Chloronethane 12 U

Bromonethane 12 U

Vinyl Chloride 12 U

Chloroethane 12 U
Methylene Chloride 3 J

Acetone 22
Acrylonitrile 6 U

Acrolein _ 6 U
Trichlorofluoronethane 3
Carbon Disulfide 6 U

1,1-Dichloroethene 6 U
i,t-Dichloroethane 26
1,2-Dichloroethene (Total) 3 J
Chloroform 6 U
1,2-Dichloroethane 6 U

2-Butanone 6 U
1,1,1-Trichloroethane 15
Carbon Tetrachloride 6 U
Vinyl Acetate 12 U
Bromodichloronethane 6 U

1,2-Dichloropropane 6 U
trams-1,3-Dichloropropene 6 U
Trichloroethene 27
Dibroroochloronethane 6 U
1,1,2-Trichloroethane 6 U

Benzene 1 J
cis-1,3-Dichloropropene 6 U
2-Chloroethylvinylether 6 U
Bromoform 6 U
4-Methyl-2-Pentanone 1~ U

2-Hexanone 9 J
Tetrachloroethene 6 U
1,1,2,2-Tetrachloroethane 6 U

(page 1)



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

Lab Data File : >CI08C Method Number : 82_40
Lab Sample Name : P9Si411SS6,H*1S443 Date Analy=ed : 890°_00
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 8909-70
Sample Info . : GC/MS C,LB,ESI-7019,10ul IS-21,SS--'0/Sgms P&T

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

Concentration Detection
Compound ug/kg Limit
-----------------------------------------------------------------------------
Toluene 6 U
Chlorobenzene 6 U
Ethylbenene 6 U
Styrene 6 U
Xylenes (Total) 6

m-Xylene 6 U
6 Uo + p-Xylene

1,3 Dichlorobenxene 6 U
1,2 Dichlorobenzene 6 U
1,4 Di-chlorobenzene 6 U

(page



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name : Hittmen Ebasco

Lab Code : HITMFN Case No : NASA

Matrix : SOIL

Sample wt/vol : 5

Level : LOW

Moisture : not dec .

Column : PACK

G

EPA SAMPLE NO .

i PSSi411S36

SOG No : N .A .

Lab Sample ID : HE#5443

Lab File ID : >CI08Z

Date Received : 09/20/89

Date Analyzed : 9/20/3°

Dilution Factor : 1 .2000

CONCENTRATION UNITS :
Number TICS found : 1Z (ug/L or ug/Kg) u:/kg

I CRS NUMBER I COMPOUND NAME I RT 1 EST . CONC . I 0 I
Izazaaaaaxsas:azzlaasas :zaaaazaxaz::aasasaszaalseza:aza~aaasaaazaaac~z:cz=~

1 . ;Unknown I 1 .19 I 76 .
2 . !Unknown I 1 .33 1 78 . 1 I
3 . 3073663 ICyclohexane, 1,1,3-trimethyll 27 .34 I 31 . I I
4 . !Unknown S 27 .61 I 19 .
5 . ;Unknown I 28 .11 I 14 . 1
6 . 6236880 ICyclohexane, 1-ethyl-4-met hyl 28 .89 I 29 . I I
7 . ;Unknown I 29 .80 I 34 . 1
8 . !Unknown ! 31 .90 I 61 . I I
9 . 63830693 14-Nonene, 3-methyl-, (Z)- (91 34 .14 I 68 . Ii

10 . !Unknown - I 36 .15 I 39 . I

" 12 I
' 13 .

14 . I I i
15 . 1 I I 1 I
16 .
17 . I I I
18 . I I I I I

1 20 .
21 . t '

1 22 I I I
' 23 . '
1 24 . f I I I I
I 25 . I
' 26 .
' 27 . '
I 28 . ~ f
' 29 . 11
30 . I

Contract : ESI 7019

SRS No : N.A .

FORM I VOA-TIC 1/87 Rev .



HITTMAN E-BASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >C1083 Method Number : 8240
Lab Sample Name : P651411SS7,Ht5444 Date Analyzed : 890920
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .0 Date Received : 890320
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21,SS-20/Soils 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
Meth l~n Chl r'd 3 Jey - o i e

Acetone 13
Acrylonitrile 5 U
Acrolein 5 U

Trichlorofluoromethane 5 J

Carbon Disulfide 5 U

1,1-Dichloroethene 5 U
1,1-Dichloroethane 1 J
1,2-Dichloroethene (Total) 5 U
Chloroform 5 U
1,2-Dichloroethane 5 U

2-Butanone 5 U
1,1,1-Trichloroethane . 4 J
Carbon Tetrachloride 5 U
Vinyl Acetate 10 U
Bronodichloromethane 5 U

1,2-Dichloropropene 5 U
tram -1,3-Dichloropropene 5 U
Trichloroethene 40
Dibromochloronethane 5 U
1,1,2-Trichloroethane 5 U

Benzene 5 U
ci3-1,3-Dichloropropene 5 U
2-Chloroethylvinylether 5 U
Bromo f orn 5 U
4-Methyl-2-Pentanone 4 J

2-Hexanone 19
Tetrachloroethene 5 U
1,1,2,2-Tetrachloroethane 5 U

(page 1)



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

Lab Data File : >C108-.3 Method Number : SC40
Lab Sample Name : P5S1411SS7,H:5444 Date Analyzed : 890920
Matrix : Soil Date Collected : 890919
Dilution Factor : 1 .0 Date Received : 890920
Sample Info . : GC/MS C ,LS ESI-701 9,IOu1 IS-21,SS-20/Snl5 P&T

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

Concentration Detection
Compound
------------------------ -

ug/kg
--------------------------

Limit
------------------- -----

Toluene
- -

S U
Chloroben=one 5 U
Ethylben :ene 5 U
Styrene 5 U
Xylenes (Total) 9

r+-Xylene 5 J
o + p-Xylene 5
1,3 Dichloroben=one 5 U
1,2 Dichloroben=one 5 U
1,4 Dichloroben=one 5 U

(page



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name : Hittman Eba5co

Lab Code : HITMAN Case No : NASA.

Matrix : SOIL

Sample wt/vol : 5 G

Level : LOW

Y. Moisture : not dec .

Column : PACK

EPA SAMPLE NO .

,
PBS1411SS7 I

SOG, No : N .A .

Lab Sample ID : HEZS444

Lab File ID : >CI083

Date Received : 09/20/89

Date Analysed : 9/20/89

Dilution Factor : 1 .07-56

CONCENTRATION UNITS,
Number TICS found : 9 (ug/L or ug/Kg) ug/Kg

1 CAS NUMBER I COMPOUND NAME I RT 1 EST . CONC . 1 0
i~assass :zssasssissas::assssassss::asssssssss~sa~aaslszsas-s=avasoi=sa~~i

1 . !Unknown I 1 .05 1 8 .
2 . !Unknown I 1 .19 I 150 . I I
3 . 109660 lFentane (ACN)(DOT)(8CISCI) 1 14 .65 I 5 .
4 . 96377 ICyclopentane, methyl- (8CISC1 16 .16 I 9 .

I 5 . 96140 !Pentane, 3-methyl- (SCISCI) I 19 .99 1 7 . 1
6 . !Unknown ,," 22 .96 I 40 . I

1 7 . !Unknown ! 25 .11 1 10 . I
I 8 . 291232 1Tricyclo13 .3 .1 .13,77decane (I 26 .39 I 19 . I
1 9 . 63830693 14-Nonene, 3-methyl-, (Z)- (91 34 .12 I 38 . I

' 13 . '
14 . I-

' 15 .

1 17 . I I i '

Is . '
I 20 . f I I
' 21 .
' 22

'

23 .
I
'

I 24 . '
25 . ;
26 . '

1 27 . i I I
28 . ;

' 29 . '
30 . ,

Contract : ESI 7019

SAS No : N .A .

FORM I VOA-TIC 1/87 Rev .



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

Lab Data File : >Ci09 .7 Method Number : 8240
Lab Sample Name : P9514l1SS7MS,45444MS Date Analyzed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .0 Date Received : 890920
Sample Info . : GUMS C,LB,ESI-7019,10ul IS-21 ,SS-20 ,MS-16/Sgms PIT

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

Compound

Chloromethane
Bromonethane
Vinyl Chloride
Chloroethane
Methylene Chloride

Acetone
Acrylonitrile
Acrolein
Trichlorofluoromethene
Carbon Disulfide

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

Concentration Detection
ug/kg

----------------
Limit

-----------------
10 U
10 U
10 U
10 U

3 J

35
5 U
5 U

5 U

3 J
5 U
5 U
5 U

2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bronodichloronethane

1,2-Dichloropropane
trams-1,3-Dichloropropene
Trichloroethene
Di bromoc hlorome t hane
1,1,2-Trichloroethane

Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromo f orn
4-Methyl-2-Pentanone

5 U

5 U
10 U
5 U

5 U
5 U

5 U
5 U

5 U
5 U
5 U
10 U

2-Hexanone 5 J
Tetrachloroethene 5 U
1 ,1 ,2 ,"L-Tetrachloroethane 5 U

(page 1 )



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

Lab Oata File : >CI00?3 Method Number : 8240
Lab Sample Name : PBS14115S7MS,1t5444MS Date Analyzed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .0 Date Received : 890920
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21,SS-20,MS-16/5gms P&T

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

Compound

Toluene
Chlorobenzene
Et hy1benzene
Styrene
Xylenes (Total)

Concentration Detection
ug/kg Limit

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

5 U
5 U

2 J

n-Xylene
o + p-Xylene
1,3 Dichlorobenzene
1,2 Dichlorobenzene
1,4 Dichlorobenzene

i

1 J
1 J

5 U
5 U
5 U

r
t

7

(page 2)



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

Lab Data File : >Ci091. Method Number : 8Z -i I'll
Lab Sample Name : PES1411SS7MSD,5444MSO Date Analyzed : 890E==
Matrix : Soil Date Collected : 89051a
Dilution Factor : 1 .0 Date Received : 8909-0

Sample Into . : GC/MS C,LB,ESI-7019,10ul IS-ill, SS-20 ,MS-16/5gms P&T

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

Compound

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride

Concentration Detec : :-=n
ug/kg Liar : .

-------------------------------------
1C U
10 U
10 U
1 'a U

2 J

Acetone
Acrylonitrile
Acrolein
Trichlorofluoromethane
Carbon Oisulfide

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

2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Eromodichloromethane

1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Oibromochloromethane
1,1,2-Trichloroethane

Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone

13
5 U
5 U

1 J
5 U

6

5 U
5 U
5 U
5 U

5 U

5 U
10 U
5 U

5 U
c

c U

5 U

5 U
5 U
5 U
10 U

2-Hexanone 7 J
Tetrachloroethene 5 U

1 ,1 ,2 ,2-Tetrachloroethane 5 U

( page 1 )



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

Lab Data File : >CI094 Method Number : 82140
Lab Sample Name : PSS1411SS7MSD,5444MS0 Date Analyzed : 890922
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .0 Date Received : 850920
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21, 55-20 ,M5-16/SgMS PuT

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

Concentration Deyection
Compound ug/kg Limit
-----------------------------------------------------------------------------
Toluene
Chlorobenzene
Ethylbenzene 5 U
Styrene 5 U
Xylenea (Total) 3 J

m-Xylene 1 J
o + p-Xylene 1 J
1,3 Dichloroben--ene 5 U
1,2 Dichlorobenzene 5 U
1,4 Dichloroben=ene 5 U

(page 2)



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

Lab Data File : >Ai05o Method Number : 8240

Lab Sample Name : PES1411SSo" #S44S '6-tf'E- 1 Date Analyzed : 8?0S?1
Matrix : Soil ~l2=/'_ Date Collected : 890°18
Dilution Factor : 1 .3 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,SuL IS,SS/Sm 1s P&T

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

Concentration Detection
Compound

- ---
ug/Kg Limi :

------------------------------------------------------------------- ---- --
Dichlorodifluoronethane 1 . U
Chloromethane 1 " U
Vinyl Chloride 1 . U
Bromomethane 1 . U
Chloroethane 1 . U

Trichlorofluoromethane 1 . U
1,1-Dichloroethene 1 . U

Methylene Chloride 8 .
trams-1,2-Dichloroethene 7 .
1,1-Dichloroethane 151 .

cis-1,2-Dichloroethene 126 .
2,2-Dichloropropane 1 . U
Chloroform 1 . U
Bromochloromethane 1 . U
1,1,1-Trichloroethane 3 .

1,1-Dichloropropene 1 . U

Carbon Tetrachloride 1 "
1 . U1,2-Dichloroethane

Benzene 8 .
Trichlor.oethene 407 .

7
1,2-Dichloropropane I . U
Bromodichloromethane 1 . U
Dibromomethane 1 .
Toluene 0 . J
1,1,2-Trichloroethane 1 . U

1,3-Dichloropropane 1 . U
Tetrachloroethene 1 .
Dibromochloramethane 1 . U
1,2-Dibromoethane - EOB 1 . U
Chlorobenzene 1 . U

Ethylben :ene 1 . U
1,1,1,2-Tetrachlorcethene 1 . U

1 . UM + p-Xylene5

(page 1)



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

Lab Data File : >Ai05o Method Number : 8240
Lab Sample Name : PBS1411558 #S-145 Date Analy=ed : 89~097-1
Matrix : Soil ~'t ~

4 Z2,
Date Collected : 890918

Dilution Factor : Y1 .3 Date Received : 890920
Sample Info . : GC/MS A,TN,ES17019,SuL IS,SS/Smls P&T

U = not detected
J = esti'nated value, below detection limit

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene 1 . U
Styrene 1 . U
1,1,2,2-Tetrachloroethene 1 . U
Isopropylben=ene 1 . U
Bromoform 1 . U

1 ,2 ,3-Trichloropropane 1 . U
n-Propylben=ene 1 . U

Bromobenzene 1 . U
1,3,S-Trimethylbenzene I . U
4-Chlorotoluene 1 . U

2-Chlorotoluene 1 . U
tent-Butylbenzene 1 . U
1,2,4-Trimethylben=ene 1 . U
sec-Butylbenzene 1 . U

p-Isopropyltoluene 1 . U

1,3-Dichloroben=ene 1 " U
1,4-Dichlorobenzene 1 . U
n-Butylbenzene 1 . U
1,2-Dichlorobenzene 1 . U
1,2-Dibromo-3-Chloropropane 1 . U

1,2,4-Trichlorobenzene 1 . U
Hexachlorobutadiene 1 . U
Naphthalene 1 . J
1,2,3-Trichlorobenzene 1 . U

( page 2 )



1E EPA SAMPLE NO .
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
PES1411SS-8

Lab Name : Hittman Ebasco Contract : ESI 7019 tfZ I

Lab Code : HITMAN Case No : NASA SAS No : N .A . SOG No : N .A .

Matrix : SOIL Lab Sample ID : HE4S445

Sample wt/vol : S G Lab File ID : ?AIOSGG

Level : LOW Date Received : 09/20/89

% Moisture : not dec . Date Analy=ed : 9/21/8°

Column : W . B . Dilution Factor : 1 .25

CONCENTRATION UNITS :
Number TICS found : 14 (ug/L or ug/lig) ug/h:g

1 CAS NUMBER COMPOUND NAME 1 RT 1 EST . CONC . 1 Q
icx3=xxozsxssosxzixxsxxxsssass==x=sxzxxsxzszzsixmxsaszsis3s:xszsxsxxxixsxxx~

1 1 . ',Air 4 .04 1 E90 .
2 . !Unknown i 6 .27 4 . 1
3 . !Unknown 1 23 .60 8 . 1
4 . 62108229 1Decane, 2,5,9-trinethyl- (SCI 23 .78 1 25 . 1 1
5 . 17312457 1Decane, 3,4-dimethyl- (SCISCI 24 .59 1 8 . i 1
6 . 17312764 1Undecane, 6,6-dimethyl- (8CI1 24 .88 1 62 .
7 . Unknown 1 25 .50 1 9 .
$ . !Unknown 1 25 .79 1 7 . 1

1 9 . !Unknown 1 26 .45 14 . 1
10 . Unknown 11 26 .63 1 16 . 1
11 . 31295564 11 Oodecane , 2 ,6 ,1 1-trimethyl- 1 26 . 93 1 41 . 1 1
12 . 62108218 1Decane, 6-ethyl-2-methyl- (91 27 .48 10 . I 1

1 13 . !Unknown 28 .46 20 . to
1 14 . 62108252 10ecane, 2,6,7-trinethyl- (SCI 28 .72 Ir 50 .
. 15 .

17 . 1 1 I 1 1

20 .
' 21 .

22 . '
23 . '
24 . '

' 25 .
1 26 .
' 27 .
' 28 . '

FORM I VOA-TIC 1/87 Rev .



H7TTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AI0C1 Method Number : 62410
Lab Sam; .'-- Name : PES1411SS8 45445 Date Analyzed : SSOS21
Matrix : Soil T'-

.j
Date Collected : 890°18

Dilution Factor : 3 .1 Date Received : 890920

Sample Info . : GUMS A,TN,ESI7 012,2grams,5uL IS,SS/Smls P&i

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

Concentration Detection
Compound ug/Kg

------------------------- -
Limit

---------------------------------------------
Dichlorodifluoromethane

--- -- -
3 . U

Chloromethane 3 . U
Vinyl Chloride 3 . U
Bromomethane 3 . U
Chloroethene 3 . U

Trichlorofluoromethane 3 . U
1,1-Dichloroethene 3 . U
Methylene Chloride 3 . U
trans-1,2-Dichloroethene it .
1,1-Dichloroethane 220 .

cis-1,2-Dichloroethene 195 .
2,2-Dichloropropane 3 . U
Chloroform 3 . U
Bromochloromethane 3
1,1,1-Trichloroethane 7 .

1,1-Dichloropropene 3 . U
Carbon Tetrachloride _ 3 . U
1,2-Dichloroethane 5 "
Benzene , 11 .
Trichloroethene 315 .

1,2-Dichloropropane :5 . U
Bromodichloromethane 3 . U
Dibromomethane 3 . U
Toluene 1 . J
1,1,2-Trichloroethane 3 . U

1,3-Dichloropropane 3 . U
Tetrachloroethene 3 . U
Dibromochloromethane 3 . U
1,2-Dibromoethane - ED6 3 . U
Chlorobenzene 3 . U

Ethylben=ene 16 .
1,1,1,2-Tetrachloroethane 3 . U
m + p-Xylenes

_
3 . U

(page 1)



HITTMAN EBASCO ASSOCIATES, Inc .
VCLA"1L= ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : ?n :061 Method Number : BCw0
Lab Sample Name : P6=i4lIS=o" 45445 L

~'
Date Analyzed : 8°0°21

Matrix : qt:.ztetSo -- I Date Collected : 890916
Dilution Factor : 3 .1 Date Received : 890S20

Sample Info . : GC/MS A,TN,ES17019,2grans,SuL IS,SS/Sails PST

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

Concentration Detection
Compound
------ - - - - -

ug/Kg
------------------------

Limit
--------------------- - - ----- -------------

o-Xylene
-

2 .
Styrene -3 . U
1,1,2,2-Tetrachloroethane 3 . U
Isopropylbenzene 11 .
Bronoform 3 . U

1,2,3-Trichloropropane 3 . U
n-Propylbenzene 21 .
Bronobenzene 3 . U

1,3,5-Trinethylbenzene 43 .
4-Chlorotoluene 3 .

2-Chlorotoluene 3 .
tert-Butylbenzene 7 .
1 ,2 ,4-Trimethylbenene 48 .
sec-Butylbenzene 17 .
p-Isopropyltoluene 34 .

1,3-Dichlorobenzene 3 . U
1,4-Oichlorobenzene 3 . U
n-Butylbenzene

_
3

1,2-Dichlorobenzene 3 . U
1,2-Dibrono-3-Chloropropane 3 . U

1,2,4-Trichlorobenzene 3 . U
Hexachlorobutadiene 3 . U
Naphthalene 111 .
1,2,3-Trichlorobenzene 40 .

(page 2 )



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name : Hittmen Ebasco

Lab Code : HITMAN Case No : EST

Matrix : SOIL

Sample wt/vol : 2

Level : LOW

'/. Moisture : not dec .

Column : WIDESOR

Number TICS found : 20

Contract : ESI 7019

EPA SAMPLE NC .

I PES141ISSS I
ti ..yH.. 2 ; -rte

' a l L L/ !"

SAS NO : N . A . SOc No : N . A .

Lab Sample ID : 544S

Lab File 10 : >A1061

Date Received : 9/20/89

Date Analy=ed : 9/21/S°_

Dilution Factor- : 3 .+'=

CONCENTRATION UNITS :
(ug/L or ug/Kg) ug/K,;

7,k N

I CAS NUMBER I COMPOUND NAME I RT I EST . CONC . I Q I
ixasc=xaxszsaaxsziaasaaxsssasaaszasazssasssasslaanaazxx ixaxaanzxasasxizxx==i

I 1 . !Air I 4.17 1 4=-0 . I I
I 2 . 3726474 ICyclopentane, 1-ethyl-3-meth : 16 .38 1 85 . 1 I

3 . 111842 INonane (SCISCI) 1 17 .36 I 12 . I I
4 . 1S869939 !Octane, 3,5-dimethyl- (8CI9C1 18 .86 1 21 . I I

I 5 . 4926903 ICyclohexane, 1-ethyl-l-methyl 22 .30 1 68 . 1 t
f 6 . 1632708 IUndecane, 5-methyl- (8CISCI)I 22 .63 1 52 . 1 I
I 7 . 621082-29 IDecane, 2,5,9-trimethyl- (SCI 22 .96 I 11 . I I
1 S . 17302339 IUndecane, 6-methyl- (SCISCI)I 23 .18 I 32 . 1
I 9 . 7045718 ;Undecane, 2-methyl- (8CISCI)I 23 .33 1 36 . i I

10 . 4292926 ICyclohexane, pentyl- (8CI9CI1 23 .S5 1 53 . I i
11 . 62238124 IDecane, 2,3,6-trimethyl- (9C1 23 .92 I 29 . I I

1 12 . 112403 IDodecane (SCISCI) I 24 .14 ; 59 . 1 I
1 13 . 6044719 IDodecane, 6-methyl- (8CISCI)I 24 .32 1 130 . 1 I

14 . ;Unknown (C13H28) I 24 .87 22 . I I
I 15 . 17301289 !Undecane, 3,6-dimethyl- (SCI! 25 .13 I 47 . ; I
1 16 . 6117971 10odecane, 4-methyl- (SCISCI) ; 25 .31 1 24 . 1 I
1 17 . 26730143 !Tridecane, 7-methyl- (8CISCII 25 .46 1 63 . 1 1
1 18 . 6117971 IDodecane, 4-methyl- (8CISCI)I 26 .08 1 24 . 1 I
I 19 . 61141728 IDodecane, 4,6-dimethyl- (SCII 26 .37 I 25 . I I
20 . ;Unknown (C14H30) I 29 .08 I 32 . I I

' 21 .
22 .

-
'

' 23 . '
. 24 .
I 25 . '
26 . I I I I ;
27 . I l

1 28 . I
29 . ;
30 .

I

6

FORM I VOA-TIC 1/S7 Rev .



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

Lab Data File : >CI0'SS Method Number : 8210
Lab Sample Name : PBS1411SS9,H-*S446 Date Analy=ed : 890920
Matrix : Soil Date Collected : 890918
Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/MS C,LB,ESI-7019,10u1 IS-21,SS-20/Smls P&T

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

Concentration Detection

Compound ug/k:g Limit .
-----------------------------,------------------------------------------------
Chloromethane 12 U
Bromomethane 12 U
Vinyl Chloride l-? U
Chloroethane 1Z U
Methylene Chloride 4 J

Acetone 54
Acrylonitrile 6 U
Acrolein 6 U
Trichlorofluoromethane 3 J
Carbon Disulfide 1 J

1,1-Dichloroethene 6 U
1,1-Dichloroethane 21
1,2-Dichloroethene (Total) 3 J
Chloroform 6 U
1,2-Dichloroethane 6 U

2-Butanone 6 U
1,1,1-Trichloroethane 27
Carbon Tetrachloride - 6 U
Vinyl Acetate 12 U
Bromodichloromethane 6 U

1,2-Dichloropropane 6 U
trans-1,3-Dichloropropene 6 U
Trichloroethene 72
Dibromochloromethane 6 U
1,1,2-Trichloroethane 6 U

Benzene 2 J
cis-1,3-Dichloropropene 6 U
2-Chloroethylvinylether 6 U
Bromoform 6 U
4-Methyl-2-Pentanone 10 J

2-Hexanone 39
Tetrachlaroethene 6 U
1,1,2,2-Tetrachloroethane 6 U

(page 1)



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

Lab Data File : >C"085 Method Number : 6240
Lab Sample Name : PSS1411S59,H45446 Date Analyzed : 890920
Matrix : Soil Date Collected : 890918 --
Dilution Factor : 1 .2 Date Received : 890920
Sample Info . : GC/M5 C,LB,ESI-7019,10u1 IS-21 SS-,':.O/SM15 PIT

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

Concentration Detection
Compound ug/kg Limit
-----------------------------------------------------------------------------
Toluene 8
Chlorobenzene 6
Ethylbenzene 23
Styrene 6 U
Xylenes (Total) 47

m-Xylene 16
26o + p-Xylene

1,3 Dichlorobenzene
1,2 Dichlorobenzene
1,4 Dichlorobenzene

6 U
6 U
6 U

(page 2 )



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name : Hitiman Ebasco

Lab Code : HITMAN Case No : NASA

Matrix : SOIL

Sample wt/vol : 5 G

Level : LOW

Y. Moisture : not dec .

Column : PACK

Contract : ESI 7019

SAS No : N .A .

EPA SAMPLE N0 .

P951411~5°

SOG No : N .A .

Lab Sample ID : HE#S446

Lab File ID : >CI08S

Date Received : 09/20/85

Date Analy=ed : 9/20/8°

Dilution Factor : 1 .1829

CONCENTRATION UNITS :
Number TICS found : 1~ (ug/L or ug/Kg) ug/Kg

I CAS NUMBER COMPOUND NAME I RT I EST . CONC . 1 Q I
is°zmazzmasa=a °izassa:zzsassazassassazsassaisssszsz: iaaazaaaazzz=of°zaz=i

1 . !Unknown I 1 .05 I 91 . I I
I 2 . !Unknown I 1 .14 1 260 . i I
I 3 . 78784 !Butane, 2-methyl- (8CISCI) I 13 .09 1 S . 1 I
I 4 . 109660 !Pentane (ACN)(DOT)(SCISCI) I 14 .65 1 21 . 1 I

5 . 95377 lCyclopentane, methyl- (8CISC1 16 .15 I 20 . I I
6 . 96140 tPentane, 3-methyl- (8CISCI) I 19 .99 1 14 . 1 I

I 7 . 1759586 lCyclopentane, 1,3-dimethyl-,I 20 .63 1 6 . I I
8 . !Unknown I 22 ..9E I 20 . I I
9 . !Unknown I 25 .29 I 11 . I I

I 10 . 3073663 ICyclohexane, 1,1,3-trimethyll 27 .35 I 38 . I f
1 11 . 4926903 ICyclohexane, 1-ethyl-l-Methyl 28 .90 1 33 . i I
1 12 . !Unknown 1 34 .12 1 140 . 1 I

14 . L I I
15 . t I I I I

' 17 . '
18 . I t I I I

I 19 . I I
I 20 . I '
I 21 . I
' 22 . I
' 23 . I
I 24 . f I
' 25 . '
' 26 . _ '
' 27 . '
1 28 . '
1 29 . '
I 30 .

I
'

FORM I VOA-TIC 1/87 Rev .
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HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AI05S Method Number : 8240
Lab Sample Name : TRIP BLANK #5473 Date Analyzed : 890921

Matrix : Water Date Collected : 890918

Dilution Factor : 1 .0 Date Received : 890°20

Sample Info . : GUMS A,TN,ES17019,SuL IS,SS/Smls P&T

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

Concentration Detection

Compound ug/l Limit
-----------------------------------------------------------------------------
DichlorodifluaroMethane 1 . U

Chloromethane 1 . U
Vinyl Chloride 1 . U
Bromomethane 1 . U
Chloroethane 1 . U

Trichlorofluaromethane 1 . U
1,1-Diehloroethene 1 . U
Methylene Chloride 1 . U
trams-1,2-Dichloroethene 1 . U
1,1-Dichloroethane 1 " U

cis-1,2-Dichloroethene 1 . U

2,2-Dichloropropane 1 . U
Chloroform 1 . U
Bromochloromethane 1 . U
1,1,1-Trichloroethane 1 . U

1,1-Dichlorapropene 1 . U
Carbon Tetrachloride I . U

1,2-Dichloroethane 1 . U
Benzene 1 . U
Trichloroethene 1 . U

1,2-Dichloropropane 1 . U

Bromodichloromethane 1 . U

Dibromomethane 1 . U
Toluene 1 . U

1,1,2-Trichloroethane 1 . U

1,3-Dichloropropane 1 . U .
Tetrachloroethene 1 . U
Dibromochloromethane 1 . U
1,2-Dibromoethane - EDB 1 . U
Chlorobenzene 1 . U

Ethylbenzene 1 . U
1,1,1,2-Tetrachloroethane 1 . U

1 . U+ p-Xylenes

(page 1)



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

Lab Data File : >AI©S5 Method Number : 6040
Lab Sample Name : TRIP BLANK #5475 Date Analyzed : 8909=1
Matrix : Water Date Collected : 8aoc,6

Dilution Factor : 1 .0 Date Received : 8502=C
Sample Info . : GC/MS A,TN,ES17019,SuL IS,SS/Smls P&T

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

Concentration Detection
Compound ug/l Limit
-----------------------------------------------------------------------------
o-Xylene 1 . U
Styrene 1 . U
1,1,2,2-Tetrachloroethane 1 . U
15opropylbenzene 1 . U
Bromoform 1 . U

1,2,3-Trichloropropane 1 . U
n-Propylbenzene 1 . U

Bromoben:ene 1 . U
1,3,2-Trimethylbenzene 1 . U

4-Chlorotoluene 1 . U

2-Chlorotoluene 1 . U
tert-Butylbenzene 1 . U

1,2,4-Trimethylbenzene 1 . U

sec-Butylbenzene 1 . U
p-15opropyltoluene 1 . U

1,3-Dichlorobenzene 1 . U
1,4-Dichlorobenzene 1 . U

n-Butylbenzene 1 . U
1,2-Dichlorobenzene 1 . U
1,2-Dibromo-3-Chloropropane 1 . U

1 ,2 ,4-Trichlorobenzene 1 . U
Hexachlorobutadiene 1 . U
Naphthalene 1 . U
1,2,3-Trichlorobenzene 1 . U

(page 2 )



1r. :

'l'EN'1'H'1'1U61LY ILIFa!'t'1e l : :'U COMPOUND'--5

Lab Name : Hi'tmar, Ebascr_,

Lab Unnde : H c1'MHt"! t .'..3~ e NO : NHSH

Matrix : WH'1'EH

Samo 1e wt/c;,-) 1 : `~ mt~

LFve 1 : LUtJ

% Moisture : not bec .

Go iumn : WIJ

Contract : E;~1 %111`1

I I
I '1'- J. Y NLHr+K~ I _
1 I

5Hb No : N . H . l--)1)(; Nn : N . H .

Lab 5amnle ID : #b?'/~

Lab File 1LI : >Hl1Jt5

Uate Rece iv ed : N . c~ , .

Date Hnal%i7ec1 : .`Ji'21/`,i

Dilution Factor ; 1 .UUUij

Number '1'ICs
CUNCEN'l'l'H'i'IUN UNIT'S

t-ound : . . . . , (rja/L or ua/Ka) ua/k_a

I
I c;HS MIim8EK

I 1 1 I 1
I UUMYUUNU NHME 1 K'1' I 1::'6'1' . DUNG . I U 1

Iassxaxasaasaxsasl:sass:ssa:sss:ssssas:sssss:alnsxassxalssssa~c=asas :lss~=-1

1 1 . 1 1 1 I I
I 1 : I 1 f I I

-i ~ I I I I I
1 I 1 I I

I b I I I 1 I
I b~ 1 1 I I I
I 'l . I I 1 I I
I b~ I 1 I I I
I y' I { I I I
1 1U . 1 1 ~ 1 I I
1 11 . I I I I I
I 1 '1. . I 1 1 I I
1 1~ . I 1 ( I I
I 1,q I 1 1 I 1
I lb . 1 I 1 I 1
I 1b . 1 1 1 I I
I 1% . I ~ I I 1 I
I 1k3 . I 1 1 I I
I 1y . I I I I I
I 1U . I I 1 I I
1 11 . I 1 1 I I
I 11 . I 1 1 1 I
I la .

~
I 1 1 I I

1 14 . 1 I 1 I I
I 2b . I 1 1 I I
I 15 . I I 1 1 1
1 1l . 1 I 1 I I
I 1d . I 1 1 1 I

1 I 1 I I
I CU .

1

I I I I I

I I I I I

FU11M 1 U()H-'1'1C; 1/8y KFv .



HITTMAN ESASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Date File : >C :081 Method Number : SCy0

Lab Sample Name : 0°=OVELKC Date Analyzed : 85os20
Matrix : Soil Date Collected : NF .
Dilution Factor : 1 .© Date Received : NA .

Sample Info . : GC/MS,C,L3,IOu1 15-21,SS-20/5mls P&i

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

Concentration
Compound ug/kg

Chloromethene
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride

Acetone
Acrylonitrile
Acrolein
Trichlorofluoromethane
Carbon Disulfide

1,1-Dichloroet~ene
1,1-Dichloroethane
1,2-Dichloroethene (Total)
Chloroform
1,2-Dichloroethane

2-Butanone
" 1,1,1-Trichloroethene

Carbon Tetrachloride
Vinyl Acetate

t Bromodichloromethane

1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane

Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone

2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane

7

Detection
Limit

-------------------
1C U
10 U
10 U
10 U
5 U

J
5 U
5 U
5 U
5 U

5 U
5 U
5 U
5 U
5 U

5 U
5 U
5 U

10 U
5 U

5 U
5 U
5 U
5 U
5 U

c U

5 U
5 U
5 U
10 U

10 U
5 U
5 U

(page 1)



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

Lab Data File : >C1081 Method Number : 82140
Lab Sample Name : OSZOVELKC Date Analyzed : 890920
Matrix : Soil Date Collected : NA .
Dilution Factor : 1 .0 Date Received : NA .
Sample Info . : GC/MS,C,LB,10u1 IS-Z1,SS-20/Smls P&T

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

Concentration Detection
Compound ug/kg Limit
-----------------------------------------------------------------------=-----
Toluene 5 U
Chlorobenzene 5 U
Ethylbenzene 5 U
Styrene 5 U
Xylenes (Total) 5 U

M-Xylene 5 U
5 Uo + p-Xylene

1,3 Dichlorobenzene 5 U
1,2 Dichlorobenzene 5 U
1,4 Dichlorobenzene 5 U

(page



VOLATILE ORGANICS ANALYSIS DATA SHE ;-;T
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name : Hittman Ebasco

Lab Code : HITMAN Case No : NASA

Matriv : SOIL

Sample wt/vol : 5 G

Level : LOW

Moisture : not dec .

Column : PACK

Contract : ESI 7019

SAS No : N .A .

f
0920VBLKC 1

SOG No : N .A .

Lab Sample ID : 0920VBLKC

Lab File ID : >CIO81

Date Received : N .A .

Date Analyzed : 9/20/89

Dilution Factor : 1 .0000

CONCENTRATION UNITS :
Number TIC5 found : 4 (ug/L or ug/Kg) ug/Kg

' ! It I '
f CAS NUMBER f COMPOUND NAME I RT f EST . CONC . f 0 f
faaasssmssaszsaszlaaasaasassssaazsssssasszssfssassssf assszaaszs=cf-e-c=f

1, !Unknown I 1 .19 I 9 . f f
f 2 . :Unknown I 1 .32 1 19 . f f

3 . !Unknown I 37 .28 I 7 . f f
I 4 . 439 11,4-Dichloroben=tine d-4 I 37 :82 1 22 . 1 f
f S . I !-I f f

7 . '
8 . 1 I f I
S .

I

f 12 '
13 . f I f I f
14 . I I f f f
15 . 1

' 16 . '
17 . I f f 1 f
18 . ;

20 . I I f f f
' 21 . '
' 22 '
' 23 . ;
' 24 .
f 25 .
' 26 .

;
'

' 27 .
28 . I I I I I

' 29 . '

FORM I VOA-TrC 1/S7 Rev .



VOLATILE ORGANICS ANALYSIS OATH SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name : Hittman Ebasco

Lab Code : HITMnN Case No : NASA

Matrix : SOIL

Sample wt/vol : S G

Level : LOW

I Moisture : not dec .

Column : PACK

Contract : ESI 7019
0920VBLKC l

SAS No : N .A . SCG No : N .A .

Lab Sample ID : 0920VBLKC

Lab File ID : >CI081

Date Received : N .A .

Date Analyzed : 9/20/89

Dilution Factor : 1 .0000

CONCENTRATION UNITS :
Number T105 found : 4 (ug/L or ug/Kg) ug/Kg

I
I CAS NUMBER ! COMPOUND NAME ! RT ! EST . CONC . ! 0 !
lxaassssasxsaxsslsssssaxsassasxsssaasasssaaxalassaax::lasaaaaxazxx=mlsa=v~~

1 . !Unknown I 1 .19 ! 9 . 1 I
2 . !Unknown 1 1 .32 ! 19 . I !

! 3 . !Unknown I 37 .28 ! 7 . !
I 4 . 439 11,4-Dichloroben=ene d-4 I 37 .82 ! 2- . I !

5 . ! Z I

' 7 . ! I I ! !
8 .
9

I
. ;

I
1 12 ! ! ! I I

! 14 . I I ! I 1
. 15 . 1

' 17 . I
18 . ! '

' 19 . 1
1 20 . I I ! ! !
' 21 .
! 22 . '
' 23 . '
' 24 .
25 .

' 26 .
' 27 . ;
28 . ! I I

' 29 . '
30 .

FORM I VOA-TIC 1/87 Rev .



HITTMAN EBASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File >Ci0C1 Method Number : 6==i

Lab Samp le `lane : 0°_C2VBLKC Date Analy=ed : ESC=:?
Matrix : Water Date Collected : N .r! .
Dilution Factor : 1 .0 Date Received : N ." .
Sample I nfo . : GC/MS,C,L9,10ul IS-21, SS-10/5gns P&T

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

Concentration Detec-.__ �

Compound ug/l Lir -
-----------------------------------------------------------------------------
Chloromethane 1 2 U

Bromomethane 10 U

Vinyl Chloride 1'~ L'
Chloroethane 12 U

Methylene Chloride -

Acetone
5 UAcrylonitrile

Acrolein s U
Trichlorofluoromethane 5 U

Carbon Disulfide 5 U

1,1-Dichloroethene 5 U
1,1-Dichloroethane 5 U
1,2-Dichloroethene (Total) 5 U
Chloroform
1,2-Dichloroethane 5 U

2-Butenone s U
1,1,1-Trichloroethane s U
Carbon Tetrachloride 5 U
Vinyl Acetate 10 U
Bromodichloromethane E U

1,2-Dichloropropane s U
trams-1,3-Dichloropropene
Trichloroethene 5 U
Dibronochloromethane E U
1,1,2-Trichloroethane 5 U

Benzene 5 U

cis-1,3-Dichloropropene S U
2-Chloraethylvinylether ' S U
Bromoforn 5 U
4-Methyl-2-Pentanone 113 U

2-Hexanone 1'10 U

Tetrachloroethene 5 U
1 ,1 ,2 ,2-Tetrachloroe thane 5 U

(page 1)



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

Lab Data File : ?CIO°1 Method Number : 8C~C
Lab Sample Name : 0K?VBLKC Date Analy=ed : 89v0~_2
Matrix : Water Date Collected : N .A .
Dilution Factor : 1 .0 Date Received : N .A .
Sample Info . : GC/MS,C,L8,10u1 IS-21,SS-20/5gms P&T

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

Concentration Detection
Compound
-------------------------------

ug/l Limit
----------------------------------------------

Toluene 5 U
Chlorobenzene 5 U
Ethylbenzene 5 U
Styrene 5 U
Xylenes (Total) 5 U

M-Xylene 5 U
o + p-Xylene 5 U
1,3 Dichloroben=ene 5 U
1,2 Dichlorobenzene 5 U
1,4 Dichlorobenzene 5 U

(page 2 )



1 F";
ilF('i'H :jH~b"t'

'I'h :rl'I'H'1' l .lJc:L,Y 1 l .)h:N't' .lr 1 i~:ll ( .:Uht~UtINf)ti

LAh Name : l-iltyrnan Vrbasrn

l,m.b Corlp. : H .L'1'MPN C-aSe Nn : NHI-:.H

htrtr1x : So iL

tiamin I. F r it /v n 1

I,BC)F 1 : LU1,J

'::, Mni.sture : not dpc .

Co 1 umn : 1'W_',K

Contract : ESl %IJ14

I I

1

SHS lllo : N . H . ti I) (4 Nn : N . F1 .

Lab Samr,Jf' 11) : IJ :J11UH1,K(:

L.ah F11.e 11 .) : >CLU .'7; 1.

1.) pitp Fere3.c~Fri : N .H .

llntp Hncnlttzeri : .r+

Dilution F�ctnr : 1 . IJU :I ; ;

Number 't'1Gs tcund : . . . . .
GONG EN'1'KH'1' 1 UN U N I'1'ti :

(ua/L or ucr/Ka) uU/::a

I I
1 (;H5 NIJM8EK I

I t I I

COMPOUND NPMh; 1 k't " I E'I'i' . CONL: . I U 1
Isxssa~asasaxaaeels:a :ssx x:xaxss:ssxssasaassaslssasxxaatasaaxxexxs~==l=x=c=1

I 1 . I l 1 I 1
t 1 . I 1 I I 1
I :i . I I I I I
I 4 . I 1 I I_ (
I b " 1 I I I I

II b . I II I I
I 1 . I I 1 I I
V d . I 1 I I I
t y . I I I~ 1 1
1 1U . i I I ' I I
1 1 'L . I I I ~ I 1
I 11 . 1 I I ~ I I
I 1a . 1 1 1 ~ I I
I 14 . I 1 I I I
I 7" '~ " ~ I I Il I 1
1 'l t; " 1 I 1 I I
1 1'7 . 1 I I I I
I 11~ . I ( I I 1
1 1 `J . I I 1 1 1
I 11J . I 1 I I I
I 1 'L . I I 1 I I
I 11 . ( I I I I
I 1~ " I I 1 1 I
I 14 . I I I I t
I 15 . I I 1 1 I
I 26 . I I I I I
I 1/ . 1 I I I I
I 28 . I 1 I I I
V 1`~ " 1 1 I I_ _I

11 . I
1 1

1 I I- _1
I 1 I I

1"'UKM 1 VUH-'1'1(; 1/:~'/ Kev



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

Lab Data File : ~AI064 Method Number : 8=40
Lab Sample Name : 0S22VABLK Date Analy=ed : 8905
Matrix : Soil Date Collected : NA .

Dilution Factor : 1 .0 Date Received : NA .

Sample Info . : GC/ MSA,TN,SuL 50ng/ul IS,SS 524/5M15 P&T

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

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
Dichlorodifluoronethane 1 . U
Chloronethane 1 . U
Vinyl Chloride 1 . U
Bromomethane 1 . U
Chloroethane 1 . U

Trichlorofluoromethane 1 . U
1,1-Dichloroethene 1 . U
Methylene Chloride 1 . U
trams-1,2-Dichloroethene 1 . U
1,1-Oichloroethane 1 . U

cis-1,2-Dichloroethene 1 . U

2,2-Dichloropropane 1 . U

Chloroform 1 . U
Bromochloronethane 1 . U
1 ,1 ,1-Trichloroethane 1 . U

'1,1-Dichloropropene 1 . U

Carbon Tetrachloride 1 . U

1,2-Dichloroethane 1 . U

Benzene 1 . U

Trichloroethene 1 . U

1,2-Dichloropropane 1 . U

Bromodichloronethane 1 . U
Dibromomethane 1 . U

Toluene 1 " U
1,1,2-Trichloroethane 1 . U

1,3-Dichloropropane 1 . U

Tetrachloroethene 1 . U

Dibromochloromethane 1 . U

1,2-Dibronoethane - EDB 1 . U

Chlorobenzene 1 " U

EthylbenZene 1 . U
1,1,1,2-Tetrachloroathane 1 . U
+ p-Xylenes 1 . U

(page 1)



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

Lab Data File : "AI054 Method Number : 8240
Lab Sample Name : 09-1iVABLK Date Analy=ed : 890921
Matrix : Water Date Collected : N .A .

Dilution Factor : 1 .0 Date Received : N .A .

Sample Info . : GC/MS A,TN,Sul 50ng/ul 524 IS,SS/Snls P&T

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

Concentration Detection
Compound ug/1 Limit
-----------------------------------------------------------------------------
o-Xylene 1 . U

Styrene 1 . U
1,1,2,2-Tetrachloroethane 1 " U
Isopropylbenzene 1 . U
Bromoforn 1 . U

1,2,3-Trichloropropane 1 . U

n-Propylbenzene 1 . U
Bromobenzene 1 . U

1,3,S-Trinethylbenzene 1 . U

4-Chlorotoluene 1 . U

2-Chlorotoluene 1 . U
tart-Butylbenzene 1 . U

- 1 ,2 ,4-Trimethylbenzene 1 . U
sec-Butylbenzene 1 . U
p-Isopropyltoluene 1 . U

1,3-Dichlorobenzene 1 . U
1,4-Dichlorobenzene _ 1 " U
n-Butylbenzene 1 . U
1,2-Dichlorobenzene 1 . U

1,2-Dibrono-3-Chloropropane 1 . U

1 ,2 ,4-Trichlorobenzene 1 . U
Hexachlorobutadiene 1 . U
Naphthalene 1 . U
1,2,3-Trichlorobenzene 1 . U

( page 2 )



1. c:
f-;NHLY'S 1'S UH'1'H SHE?-"1'

'i'~I`!'1't-H'1'1lJFL .Y IUKN'I'1r 1E:U GUNFUUNUS

Lab Name : Hittman Ebasro

Lab C;odp-, : H L'1't9PM (;asw Mr.) : NHsp

h13trix : SOIL

Sammle wt /coo 1 : 5 U

L? a;F 1 : LOW

r MoistrlrP : rnr:)t Cl er_ .

Go 1 umn : Ill . 1"i .

(_:nntrAct : i:S: L %U1 :~

SHE No : N .H .

1v~JH S,~-;MIF'L>; NU .

I I
I IJ .'~'l iUrii;L.K I _
I I

SUG No : N .N .

Lnb 5amiole 111 : LI'-i'! 1UHh1.K

Lab Vile IU : >H11 .1 :~

Unt.S F e_rF 1,.d : IJ :--4 /'1. 1

Date Hrall :zed : 1j1,2 II/X4

Ul lutZon har.tor : A . LIIJ ;iU1_I

Number '1'1C:5 tounfj :
(;UNC:E:N'1'KH'l'IUN IIN1'1'~" :

IJ (ucr/L or uo/Ka) Ur_f/Ka

I I
I ups NUM8EK I

I I I I

Ct)MFUUNU 1JHME 1 K'1' I EST . t;UNL: . I U 1
t3z~ssaaaszzszsaalsassssz~azszssasssszas~szasslassssssslsszzs:asasssalsos~nl

1 l . I I 1 1 I
' 1 . I 1 I 1 I

:3 . I 1 1 I 1
I 4 . 1 I 1 I I
I 5 . I I I I I
I b . 1 1 I I I
I % . I 1 1 1 I
I H . I I 1 I I
I y . I I 1 I 1
I 1 LI . I I I I I
1 11 . 1 I I I I
I 11 . I ( I 1 I

,I 1~ . 1 1 I I 1
I 14 . I 1 I I I 1
I 15 . I t I I I
I 18 . I 1 I I 1
1 1% . I I I 1 I
I 18, I I I I 1 .
I 1y . I I I I I
1 YU . 1 I 1 1 I
1 11 . I 1 I 1 I
I 11 . I I I 1 I
I 13 . I I I 1 1
I L 14 . I I I 1 I
I 1b " I I I I I
I 1 E+ . I I 1 I I
I 1% . 1 I 1 I I

" I I I I I
. I 1 1 I I

U' I
I 1

I t I I
1 I I I

1'~QV .



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

Lab Data File : >A :0S4 Method Number : 8240

Lab Sample Name : OSZIVABLK Date Analy=ed : 8g0921
Matrix : Water Date Collected : N .A .

Dilution Factor : 1 .0 Date Received : N .A .
Sample Info . : GC/MS A,TN,5u1 50ng/ul 524 IS,SS/SMls P&T

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

Compound

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane

Concentration Detection
ug/l Limit

----------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

Trichlorofluoromethane 1 . U

1,1-Dichloroethene 1 . U

Methylene Chloride 1 . U

trans-1,2-Dichloroethene 1 " U

1,1-Dichloroethane 1 . U

cis-1,2-Dichloroethene 1 . U

2,2-Dichloropropane 1 . U
Chloroform 1 . U

Bromochloromethane 1 . U
1,1,1-Trichloroethane 1 . U

1,1-Dichloropropene 1 . U

Carbon Tetrachloride - 1 . U

1,2-Dichloroethane 1 . U

Benzene 1 . U

Trichloroethene 1 . U

1,2-Dichloropropane 1 . U
Bromodichloromethane 1 . U
Dibromomethane 1 " U
Toluene 1 . U
1,1,2-Trichloroathane 1 . U

1,3-Dichloropropane 1 . U
Tetrachloroethene 1 . U
Dibromochloromethane 1 . U
1,2-Dibromoethane - EDB 1 . U
Chlorobenzene 1 . U

Ethylbenzene 1 . U
1 ,1 ,1 ,2-Tetrachloroethane 1 . U

1 . UM + p-Xylenes



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name : Hittman Ebasco

Lab Code : HITMAN Case No : NASA

Matrix : SOIL

Sample wt/vol : S G

Level : LOW

'/. Moisture : not dec .

Column : FA,CK

Contract : ESI 7019

SAS No : N .A .

trn 5ni,r-= , . .. .

I
f 0920VBLKC I

SDG No : N . A .

Lab Sample ID : 0920VBLKO

Lab File 10 : >CIO81

Date Received : N .A .

Date Analyzed : 9/20/89

Dilution Factor : 1 .0000

CONCENTRATION UNITS :
Number TICS found : 4 (ug/L or ug/Kg) ug/Kg

I i i I I i
CAS NUMBER i COMPOUND NAME 1 RT 1 EST . CONC . f Q I

fsaas:a:aasxzzxaxls:axa:xaxaaazaas:as:xszszza:lazaaazxal :~azasaaszaaa~xxz=xl

1 . !Unknown I 1 .19 i 9 . I f
2 . !Unknown i 1 .32 i 19 . f f

I 3 . ;Unknown i 37 .28 1 7 . I f
i 4 . 439 11,4-Dichlorobenzene d-4 i 37 .82 1 22 . 1 f

S . I I

1 7 . I i 1 '

9 . I i i I I

12
1 13 . I i i I I
1 14 .

_

15 . i

17 .
' 18 .

' 20 . i i
' 21 . '
' 22 . '
' 23 . '
' 24 . '
' 2S . '
' 26 . '
f 27 . '
I 28 . '
' 29 . t t i I
30 . '

FORM I VOA-TIC 1/87 Rev .



HITTMAN EBASC0 ASSOCIATES, Inc .
VOLAT:L= ORGANIC ANALYSIS - TABULATED REPORT

Lab Date File : ;n :2j1 Method Number : 8C~0

Lab Sample Name : OKNABLK Date Analysed : 8°0°22

Matrix : Soil Date Collected : NA .

Dilution Factor : 1 .0 Date Received : NA .

Sample Info . : GC/ MSA,TN,SuL Song/ul IS, SS 524/5n15 P&T

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

Compound

o-Xylene
Styrene
1 , 1 ,2 ,2-Tetrachloroether,e
Isopropylben--ene
Bromoform

1 ,2 ,3-Trichloropropane
n-Propylb=_n=ene
Bronobenzene
1 ,3,5-Trinethylbenzene
4-Chlorotoluene

2-Chlorotoluene
tent-Butylbenzene
1 ,2,4-Trimethylbenzene
sec-Butylbenzene
p-15opropyltoluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1 ,2 ,3-Trichlorobenzene

Concentration Detection,
ug/Kg Lim i t

--------------------------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U

J
1 . U

(page 2)



1r
IJUL,H'1'lL.t: (?K(;Htdl( :5 Ht'JHLT"~ 1~ UH'1'i-; ~.Hf :"r_"1'

't'r_N't'H'I'1UELY IDEN't'LE'll;U GOMIJUUNUS

L "Ab Narna : Hlttman Ebasca

L,ab Griri- : H 1'1'MHt4 CaSP Mri : NHnP

MA trIx : SULII

tiamm Le wt /vo 1 . b (;

LFvc L : LOW

Moisture : not dec .

Go I umn : 618

Contract : 1=:511 /IJly

:;(15 NO : N .H .

K ;Jt~ 5~NHtr~: N(

I I

I U .'-4"1 1ui4oL.K I

SU(; Nn : t4 . H .

Lab !Liamole IL) : U'.J1'1Q~;e.i,K .

Lab Fll? 11) : >HLIJri4

Date Kacelvp-d : N .H .

'~Ua'e Hnaitt?ed : .`i11'1'

1)Zlr.1tion 1"'actor : 1 .1_IIJI .1u

CONCEIVTRP'1'ION UN i'1'~5 :
Number 'L'J.Cs torlnd : (ua/L or ua/Kn) ua/Ka

I I I I I I

I CPS NIJM8h'K I COMIJOIJNU NHME I k'1' I EST . GONG . I U I
Iszcazz~zsxzasasalsazszaaassza :aszzaaz:assszssla :aazza:lsszzs-szaaeoalaz=azt

' 1 . 1 I I I I

Y . I 1 I t I

. ;i . 1 I I I I
I 4 . I 1 I I I
I b 1 I ( I I
I E; . I 1 1 I I

I ~ " 1 1 I 1
1 >:'I . I 1 I 1 I I
I y . I 1 1 I I
I 1 IJ . 1 I ~ I I 1
1 11 . 1 I 1 I I
I 12 . 1 I 1 1 I
I 13 . I 1 I I t
I 14 . I 1 I I I
I 1~ . I I I 1 I
I 16 . t t I I I
I 7. 'I . 1 1 I 1 I
I 7 'ri . I 1 I I I
I 1'.~ . I 1 I I I
I 1U . t I 1 I 1
I 1 '1 . t I 1 I t
I 11 . I 1 I I I
I 2 :~ . I I 1 1 1
I 14 . I I 1 I I
I 1 `1 . I I I I I
I 1h . I I I I I
f 'J . I I I I I
l ~~ . I I I I f

1 1y " I I I I I
I :s u . 1 I t I I

I 1 1 1 I I



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

Lab Data File : >CI101 Method Number : 82,10
Lab Sample Name : 0°Z3VBLKC Date Analy=ed : 8°0923
Matrix : Soil Date Collected : NA .
Dilution Factor : 1 .0 Date Received : NA .
Sample Info . : GC/ MS,C,LB,10u1 IS-21, SS-20/Eels P&T

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

Concentration Detection
Compound

- -
ug/kg Limit

---------------------------------------- ---- ------- ---------------------
Chloromethane

- - -
10 U

Bromonethane 10 U
Vinyl Chloride 10 U
Chloroethane 10 U
Methylene Chlcride 5 U

Acetone 10 U
Acrylonitrile 5 U
Acrolein 5 U
Trichlorofluoromethane 5 U
Carbon Disulfide 5 U

1,1-Dichloroethene 5 U
1,1-Dichloroethane - 5 U
1,2-Dichloroethene (Total) 5 U
Chloroform 5 U
1,2-Dichloroethane 5 U

2-Butanone 5 U
1,1,1-Trichloroethane 5 U
Carbon Tetrachloride 5 U

Vinyl Acetate 10 U
Bronodichloronethane 5 U

1,2-Dichloropropane 5 U
trams-1,3-Dichloropropene 5 U
Trichloroethene 5 U
Dibronochloronethane 5 U
1,1,2-Trichloroethane 5 U

Benzene 5 U
cis-1,3-Dichloropropene 5 U
2-Chloroethylvinylether 5 U
Bronoforn 5 U
4-Methyl-2-Pentanone 10 U

2-Hexanone 10 U
Tetrachloroethene 5 U
1,1,2,2-Tetrachloroethane S U

(page 1)



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

Lab Data File : >C?101
Lab Sample Name : OS23VBLKC
Matrix : Soil
Dilution Factor : 1 .0
Sample Info . : GC/MS,C,LB,10u1

Method Number :
Date Analysed :
Date Collected :
Date Received :

IS-21 ,SS-20/Soils PIT

8240
890923
NA .
NA .

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

Concentration Detection
Compound ug/kg Limit
-----------------------------------------------------------------------------
Toluene 5 U
Chlorobenzene 5 U
Ethylbenzene 5 U
Styrene 5 U
Xylenes (Total) 5 U

m-Xylene 5 U
o + p-Xylene 5 U
1,3 Dichlorobenzene 5 U
1,2 Dichlorobenzene 5 U
1,4 Dichlorobenzene 5 U

( page 2 )



'1 r. :
UULH't'1L1; UK(,H~~i(. :~~ Pt,1HLYI.:)Is UF+'t'H SHEET

'l'e:i"i'~H'1'lUh :L.Y 11JFa"J'l'ic'l.c:ll (,(.?t'tY(JLINU`;

Lab Narna : Mittman Lbasco
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HITTMAN ESASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AI07S Method Number : 8'_»0
Lab Sample Name : OS23VABLK Date Analysed : 890S213
Matrix : Soil Date Collected : NA .

Dilution Factor : 1 .0 Date Received : NA .
Sample Info . : GC/MS A,TN,Sul 50ng/ul S24 IS,SS/Smls P&T

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

Compound

Dichlorodifluoronethane
Chloromethane
Vinyl Chloride
Brononethane
Chloroethane

Concentration Detection,
ug/Kg Lin t

-------------------------------------
1 . U
1 . U
1 . U
1 . U
1 . U

Trichlorofluoronethane
1,1-Dichloroethene
Methylene Chloride
trana-1,2-Dichloroethene
1,1-Dichloroethane

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bronodichloronethane
Dibromonethane
Toluene
1,1,2-Trichloroethane

1,3-Dichloropropane
Tetrachloroethene
Dibronochloromethane
1,2-Dibronoethane - EDB
Chlorobenzene

Ethylbenzene
1,1,1,2-Tetrachloroethene
n + p-Xylenea

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U
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HITTMAN EBASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : ?Ai1ZTS Method Number : 8240
Lab Sample Name : 092 :5VABLK Date Analyzed : 890923
Matrix : Soil Date Collected : NA .
Dilution Factor : 1 .0 Date Received : NA .
Sample Info . : GC/MS A,TN,Sul 50ng/ul 524 IS,SS/Snls P&T

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

Concentration Detection
Compound ug/Kg Limit
-----------------------------------------------------------------------------
o-Xylene 1 . U
Styrene 1 . U
1 ,1 ,2,2-Tetrachloroethane 1 . U
15opropylbenzene 1 . U
Bronoform 1 . U

1,2,3-Trichloropropane 1 . U
n-Propylbenzene 1 . U
Bronobenzene 1 . U
1,3 ,5-Trinethylbenzene 1 . U
4-Chlorotoluene 1 . U

2-Chlorotoluene 1 . U
tert-Butylbenzene 1 . U
1,2,4-Trinethylbenzene I . U
sec-Butylbenzene 1 .
p-Isopropyltoluene 1 . U

1,3-Dichlorobenzene 1 . U
1,4-Dichlorobenzene - 1 . U
n-Butylbenzene 1 . U
1,2-Dichlorobenzene 1 . U
1,2-Dibromo-3-Chloropropane 1 . U

1,2,4-Trichlorobenzene 1 . U
Hexachlorobutadiene 1 . U
Naphthalene 1 . U
1,2,3-Trichlorobenzene 1 . U

(page
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HITTMAN EBASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >A109: Method Number : 8 :10

Lab Sample Name : 0924VABLK Date Analyzed : 890924
Matrix : Soil Date Collected : NA .

Dilution Factor : 1 .0 Date Received : NA .

Sample Info . : GC/MS A,TN,Sul SOng/ul S24 IS,SS/Smls F&T

U = not det,cted
J = estimated value, below detection limit

Concentration Detection

Compound ug/h;g Limit

-----------------------------------------------------------------------------
Dichlorodifluoromethane 1 . U

Chloromethane 1 " U .

Vinyl Chloride 1 . U

Dromomethane 1 . U

Chloroethane 1 . U

Trichlorofluoromethan-_ 1 . U

1,1-Dichloroethene 1 . U

Methylene Chloride 1 . U

trams-1,2-Dichloroethene 1 . U

1,1-Dichloroethane 1 . U

C15-1,2-Dichloroethene 1 . U

2,2-Dichloropropane 1 . U

Chloroform 1 . U

Bromochloromethane 1 . U

1,1,1-Trichloroethane 1 . U

1,1-Dichloropropene 1 . U

Carbon Tetrachloride 1 . U

1 ,2-Dichloroetfiane 1
Benzene 1 . U

Trichloroethene 1 . U

1,2-Dichloropropane 1 . U
Bromodichloromethane 1 . U

Dibromomethane 1 . U

Toluene 1 . U

1,1,2-Trichloroethane 1 . U

1,3-Dichloropropane 1 . U

Tetrachloroethene 1 . U

Dibromochloromethane 1 . U

1,2-Dibromoethane - EDS 1 . U

Chlorobenzene 1 . U

Ethylben=ene 1 . U

1,1,1,2-Tetrachloroethane 1 . U
1 . Um + p-Xylenes

( page 1 )



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

Lab Data File : >=I'0°_2 Method Number : 8C11-0
Lab Sample Name : 0924VABLK Date Analy=ed : 89092-1

Matrix : Seil Date Collected : NA .

Dilution Factor : 1 .0 Date Received : NA .

Sample Info . : GC/MS A,TN,Sul Song/ul S24 IS,SS/Srols P&T

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

Concentration Detection
Compound uc/Kg Limit
-----------------------------------------------------------------------------
o-Xylene 1 . 0
Styrene 1 . U
1 ,1 ,2 ,2-Tetrachloroetha r, e 1 . U
Isopropylbenzene 1 . U
Bronoform 1 . U

1,2,3-Trichloropropene 1 . U
1 . Un-Propyl,benzene

Eronobenzene 1 . U
1,3,S-Trine-thylben=Pne 2 .
4-Chlorotoluene 1 . U

2-Chlorotoluene 1 . U
te-t-Butylbenzene 1 . U
1,2,4-Trimethylbenzen-- 1 . U
sec-Butylbenzene 1 . U
p-15opropyltaluene 1 . U

1,3-Dichlorobenzene 0 . J
1,4-Dichlorobenzene 2 .
n-Butylbenzene 1 . U
1,2-Dichlorobenzene 1 . U
1,2-Dibrono-3-Chloropropane 1 . U

1,2,4-Trichlorobenzene 12 .
Hexachlorobutadiene 14 .
Naphthalene 14 .
1,2,3-Trichloroben=ene 16 .

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

Lab Data File : >C1102 Method Number : 87-40

Lab Sample Name : 0S25VBLKC Date Analyzed : 8°0°25
Matrix : Soil Date Collected : Nn .
Dilution Factor : 1 .0 Date Received : NA .
Sample Info . : GC/MS,C,LB,IOul IS-ZI,SS-20/Smls P&T

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

Concentration Detection
Compound
- -- -

ug/kg Limit
------------------------------------- - - ----------------------------

Chloronethene
------

10 U
Bromomethane 10 U
Vinyl Chloride 10 U
Chloroethane 10 U
Methylene Chloride 2 J

Acetone 10 U
Acrylonitrile 5 U
Acrolein 5 U
Trichlorofluoromethane 5 U
Carbon Oisulfide S U

1,1-Dichloroethene 5 U
1,1-Oichloroethene 5 U
1,2-Dichloroethene (Total) 5 U
Chloroform S U
1,2-Dichloroethane S U

2-Butanone 5 U
1,1,1-Trichloroethane - 5 U

Carbon Tetrachloride S U
Vinyl Acetate 10 U
Bromodichloromethane 5 U

1,2-Dichloropropane 5 U

trams-1,3-Dichloropropene S U
Trichloroethene 5 U

Oibromochloromethane 5 U

1,1,2-Trichloroethane S U

Benzene 5 U
ci5-1,3-Dichloropropene 5 U
2-Chlaroethylvinylether S U
Bromoform 5 U
4-Methyl-2-Pentanone 10 U

2-Hexanone 10 U
Tetrachloroethene E U
1,1,2,2-Tetrachloroethane 5 U

(page 1)



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

Lab Data File : >CI109
Lab Sample Name : 0925VSLKC
Matrix : Soil
Dilution Factor : 1 .0
Sample Info . : GC/MS,C,LB,10ul

Method Number :
Date Analyzed :
Date Collected :
Date Received :

IS-21,SS-20/Smls P&T

8240
890925
NA .
NA .

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

Concentration Detection
Compound ug/kg Limit
-----------------------------------------------------------------------------
Toluene 5 U
Chloroben_ene 5 U
Ethylben=ene 5 U
Styrene 5 U
Xylenes (Total) 5 U

m-Xylene 5 U
o + p-Xylene 5 U
1,3 Dichlorobenzene 5 U
1,2 Dichlorobenzene 5 U
1,4 Dichloroben=ene 5 U

(page 2)
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HITTMAN ESASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AI103 Method Number : 82?0
Lab Sample Name : 0925VABLK Date Analyzed : 890925 _

Matrix : Soil Date Collected : NA .

Dilution Factor : 1 .0 Date Received : NA .

Sample Info . : GC/MS A,TN,Su1 50ng/ul 524 IS,SS/SMls P&T

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

Concentration Detecticn
Compound ua/Kg Limit
-----------------------------------------------------------------------------
DichlorodifluoroMethane 1 . U

Chloromethane 1 . U
Vinyl Chloride 1 . U
Bromomethane 1 . U
Chloroethane 1 . U

Trichlorofluoromethane 1 . U
1,1-Dichloroethene 1 . U
Methylene Chloride 1 . U
trans-1,2-Dichloroethene 1 . U
1,1-Dichloroethane 1 . U

cis-1,2-Oichloroethene 1 . U
2,2-Dichloropropane 1 . U
Chloroform 1 . U

Bromochloromethane 1 . U
1,1 ;1-Trichloroethane 1 . U

1,1-Dichloropropene 1 " U
Carbon Tetrachloride 1 " U

1,2-Dichloroethane 1 . U
1 . UBenzene

Trichloroethene 1 . U

1,2-Dichloropropane 1 " U

Bromodichloromethane 1 . U
Dibromomethane 1 . U
Toluene 1 . U
1,1,2-Trichloroethane 1 . U

1,3-Dichloropropane 1 . U

Tetrachloroethene . 1 . U
Dibromcchloromethane 1 . U

1,2-Dibromoethane - EDS 1 . U

Chloroben_ene 1 . U

Ethylben=ene 1 . U

1,1,1,2-Tetrachloroethane 1 . U
1 . U+ p-Xylenes

(page 1)



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

Lab Data File : >AI103 Method Number : 8240

Lab Sample Name : 092SVAELK Date Analyzed : 8909"15
Matrix : Soil Date Collected : NA .
Dilution Factor : 1 .0 Date Received : NA .
Sample Info . : GC/MS A,TN,Sul 50ng/ul 524 IS,SS/Smls P&T

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

Concentration
Compound ug/Kg

o-Xylene
Styrene
1 , 1 ,2 ,2-Tetrachloroethene
Isopropylbenaene
Bromoform

1 ,2 ,3-Trichloropropane
n-Propylben-ene
Bromobenzene
1,3,5-Trimethylbenzene
4-Chlorotoluene

2-Chlorotoluene
tert-Butylben=ene
1,2,4-Trimethylbenzene
sec-ButylbenZene
-p-Isopropyltoluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-Trichlorobenzene

Detection
Limit

----------------
1 . U
1 . U
1 . U
1 . U
1 . U

1 . U
1 . U
1 . U -
1 . U
1 . U

1 . U
1 . U
1 . U
1 . U
1 . U

_ 1 . U
1 . U
1 . U
1 . U
1 . U

2 . ,
3 .
4 .
4 .

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

Lab Data File : mills Method Number : 8240
Lab Sample Name : 097-SVABLK Date Analy=ed : 890526
Matrix : Soil Date Collected : 890318
Dilution Factor : 1 .0 Date Received : 8°092x0
Sample Info . : GC/MS A,TN,Sul SDng/ul S24 IS,SS/Smls P&T

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

Concentration Detection
Compound ug/kg Limit
-----------------------------------------------------------------------------
Dichlorodifluoromethane 1 . U

Chloromethane 1 . U

Vinyl Chloride 1 . U
Bromomethane 1 . U
Chloroethane 1 . U

Trichlorofluoromethane 1 . U
1,1-Dichloroethene 1 . U
Methylene Chloride 1 . U

tram -1,2-Dichloroethene 1 . U
1,1-Dichloroethane 1 . U

cis-1,2-Dichloroethene 1 . U

2,2-Dichloropropane 1 . U
Chloroform 1 . U
Bromochloromethane 1 . U
1,1,1-Trichloroethane 1 . U

1,1-Dichloropropene 1 . U
Carbon Tetrachloride 1 . U
1,2-Dichloroethane 1 . U
Benzene 1 . U
Trichloroethene 1 . U

1,2-Dichloropropane 1 . U
Bromodichloromethane 1 . U
Dibromomethane 1 . U
Toluene 1 . U
1,1,2-Trichloroethane 1 . U

1,3-Dichloropropane 1 . U
Tetrachloroethene . 1 . U
Dibromochloromethane 1 . U
1,2-Dibromoethane - EDB 1 . U
Chloroben--ene 1 . U

Ethylbenzene 1 . U
1,1,1,2-Tetrachloroethane 1 . U

1 . Um + p-Xylenes

(page 1 )



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

Lab Data File : >AI11b Method Number : 8240
Lab Sample Name : 0925VABLK Date Analy=ed : 890c-C5
Matrix : Soil Date Collected : 890°18 -

Dilution Factor : 1 .0 Date Received : 890920
Sample Info . : GC/MS A,TN,Sul 50ng/ul SZ4 IS,SS/5mls P&T

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

Concentration Detection
Compound ug/Kg Limi :
-----------------------------------------------------------------------------
o-Xylene 1 . U
Styrene 1 . U
1,1,2,2-Tetrachloroethane 1 . U
Isopropylbenzene 1 . U
Bromoform 1 . U

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

2-Chlorotoluene 1 . U
tert-Butylbenzene 1 . U
1,2,4-Trimethylbenzene _ 1 . U
sec-Butylbenzene 1 . U
p-15opropyltoluene 1 . U

1,3-Oichlorobenzene 1 . U

1,4-Oichlorobenzene 1 . U
n-Butylbenzene 1 . U
1,2-Dichlorobenzene 1 . U
1,2-Dibrono-3-Chloropropane 1 . U

1,2,4-Trichlorobenzene S .
Hexachlorobutadiene
Naphthalene 11 .
1,2,3-Trichlorobenzene 1T .

(page Z)



1c
U(lLH'l'1LF. C)rJ(~Hf1lC : :, HfJHL,YtiJ :~ UH'1'H tiHE " .c.'1'

'1'EH'l'FI'I' LUEL'( 11)EN'I' 1 F' 1 E11 G(1NY(JIJNL)S

Lr,b Name : Hittman hbasco

Lab Gorie : H 1.'l'MHN Case No : NH:=,H

MAtr3x : SO LL

tiAmn 1. e Glt. /%;o 1 : b (;

L.Fv? 1 : MEL)

Moi. .,t,ure : not d?r.. .

Go 1umn : I)i . 13 .

Contract : 1:; :51 iU1~l

5H5 No : N . H .

I I

I I

5u(, N,, : N .H .

Lab 5AmrilF ID : U:j2hk;PieL.K

Lab h'tle. 1l) : >H1ilE;

U3te Krcrlweri .

Date Pnaltitz?d : '.y/'l_5

Dilution Factor : 1 . I_1U11U

C;UN(;H:N'1'Ki4'1' JUN UN
1'l'~5Number'1'1Cs i-nund : U (uo/L or un/KJf) na/Ka

I I I I I 1

I UPS NIJMHEK I CUMPUIJN1) N14ME: 1 HT 1 ES'J* . GONG . I U 1
lasssamaazasaasasls:s :s :zsas:saas:z :azsas:az~alaaa~zsaslssaassaassa--laava=l

1 . I I 1 t I
1 . I 1 t I I

I ~ . I 1 1 I I
I 4 . I I I I I
I 5 . 1 I I 1 I
I i~ . 1 . I 1 I I

I ! I 1 I 1 I
I H . I I 1 I I

" I ` I I I 1
I 1 I_I . I I I I 1
I 11 . 1 ~ 1 I I 1
I 1 'l . 1 1 I I I
I 1 :~ . ~ I ! 1 I I I
I 1~ . I I I I I
1 1 .̀'~ . 1 I I I I
I 1b . 1 1 1 I I
I '1'/ . I I ' 1 I 1
I 1 e1 . I 1 I I 1
I 1='i " 1 I t I t
I J IJ . I 1 1 I I
1 11 . I 1 1 I t
I 1l . 1 1 I 1 I
1 1 :j . I I 1 I I
I l4 . 1 1 I I I
I !~ . 1 I I I 1
1 :L Ei . I 1 ( t I
1 'i . t I I I t

I l :~ . I I I 1 I
I ly . I I I t I
1 3 Ii . 1 1 I I I
I 1 1 I I 1



QC SUMMARY

Surrogate Recovery
MS/MSD Recovery
Daily Blank Summary
GC/MS Tuning and Calibration
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2A
SOIL VOLATILE SURROGATE RECOVERY

Lab Name : Hittman Ebasco Contract : ESI 7019

Lab Code : HITMAN Case No : NASA SAS No : N.A . SOG No : N .a .

EPA I S1 I S2 I OTHER 1 I
I SAMPLE NO . I(BFB) #! (BFB)wl I
laassaxxsxxss~ssasssl xsasss~szsasslaax

Oil 0921VA13LK I 92 1 96 I 0
021 TRIP BLANK 1 89 I SS 1 I 0 f
031 PES141ISSB 1 54 +x ; 108 1 1 1 1
041 PBS14l1SS8 I 78 " ~ 133 +I 1 2 I
05 i . ,
061 I
07, ,-
081 f 1 f I`I
09 . I_I

,

12 . ~-,
,

141 1 I I 1~1
15 . , ,-,1,
161 t I I i_~
171 I I 1 I-.I

19 . I 1_I
201

1 I211
221

I
f

1
I

I
I

-
1~1

23 : I I i-1
241 I I I I _.___ I
25 . 1-1 -
261
271 1 I 1 I-,_-I
281 1 S 1 t`I
29i 1 1 I I-I .
30 . I-I

QC LIMITS
S1 (8F8) - Bromofluorobenzene/ Fluorobenzene (80-11-0)
S2 (BFB) - Bronofluorobenzene/ 1,4-OCB-d4 (80-120)

4 Column to be used to flag recovery values

" Values outside of contract required QC limits

O Surrogates diluted out

FORM II VOA - S24



28
SOIL VOLATILE SURROGATE RECOVERY

Lab Name : Hittman Ebasco Contract : ESI 7019

Lab Code : HITMhN Case No : NA=P-. SAS No : N .A . SOG No : N .A .

Level : LOW

1 EPA 1 Si f S2 ! 53 11OTHER !TOT!
1 SAMPLE NO . 1(TOL) x ;( BFB) t ;( DCE) #1 !OUT .'
i3s~isi573saaiLZSC~ iia3i=i ~laama=a1~a~CSSis~~l

01 : 0922V81-KC 1 10- f 93 1 93 1 i 0
02 : PBS7121SSl : 110 1 86 1 96 1 1 0 1
031 P5S1411SS7 1 105 1 97 1 95 1 0 1
041 PBS1411SS7 1 108 89 1 93 1 0
05 ; PBS71?1SS2 109 1 83 1 95 1 f 0 11
061 PBS71215S3 107" 1 93 1 96 1 0
071 PBS7121SS4 1 100 1 79 1 93 1 i 0
081 PBS712ISSS 1 114 1 80 1 94 1 0
09 : i

11' -'
2 : ,

131
141 '
15 . -

17'

201 f -f
211 f I

23' '
241

:25 .
261 1

.- .

27 : i

291 1
301 I

QC LIMITS
Sl (TOL) - Toluene-d8 (81-117)
S2 (BFB) - Bromofluorobenrene (74-121)
S3 (OCE) - 1,2-Dichloroethane-d4 (70-121)

4 Column to be used to flag recovery values

" Values outside of contract required QC limits

D Surrogates diluted out

FORM 11 VOA-2 1/87 Rev .



2A
SOIL VOLATILE SURROGATE RECOVERY

Lab Name : Hittman Ebasco Contract : ESI 7019

Lab Code : HITMAN Case No : NASA SAS No : N.A .

I E°A I Si I S2 11 OTHER I I
I SAMPLE N0 . 1 (BFB W (8F8 )# I 1 I
Iszsss=szs3szisaszsalsszszsizszs=sizzs

011 0922VABLK 1 101 I 98 I I 0 f
021 PES713ISSI I 89 1 128 *I 1 1 I
031 PES7131SSI- I 79 *I 116 1 I 1 1
041 PBS7131553 I 81. 1 112 1 f 0 1
051 PB5713ISS4 1 87- 1 119 I 1 0 I
06 : PB57131SSS I 66 *! 126 *1 I 2 I
071 PBS1411SS1 I 60 *1 *** *1 I 2 1
081 PSS1411SS2 1 56 *I 157 *I I 2 1
091 PBS1411SS3 1 83 1 150 *1 I 1 1
10 . I^ I

,

13 ; 1- 1
14 .

"-,
17`
181 I I I I_ I

20' '
211 1 I I I

-
I

22' ~ ,
23, ,- ,
24'
251 I I I t- I
2611 1 I I I- !
271 I 1 I I I
281 0 I I

-
I I

291 I I I
-

I I
30,

SOG No : N .A .

QC LIMITS
Sl (BFB) = Bromofluoroben=ene/ Fluorobenzene (80-120)
S2 (BFB) - Bromofluoroben=ene/ 1,4-DCB-d4 (80-127)

Column to be used to flag recovery values

* Values outside of contract required QC limits

0 Surrogates diluted out

FORM II VOA - 524



29
SOIL VOLATILE SURROGATE RECOVERY

Lab Name : Hittman Ebasco Contract : ESI 701°_

Lab Code : HITMAN Case No : NASA SAS No : N .A . SOG No : N . .~ .

Level : LOW

EPA S1 1 S2 S3 (OTHER ~TOT1
SAMPLE N0 . 1 (70L )it 1(8F8 )# 1(DCE )#t 1 !OUT!

isaaszaasszseizzasasi ::asssisssaazisssssx~szs~

011 0923VSLKC 1 100 I 94 1 95 1 1 0 1
021 PBS712ISSI i 102 I 87 I 94 0 I
031 PES7121SS3 I 102 1 93 I 96 1 I 0 1
041 PBS7121SS4 1 101 I 90 I 97 1 0
0SI PBS712ISSS 1 101 i 84 I 96 I i 0
06' I-I

' '

09' '`

121 f I I I
13' ,

141 ' '
15 . I- I

17 . I ' f 1 1 1-I
18, 1 1,1

2011 t I I I-I
21, ,11
221 I 1 I 1 ~,I
23 ; I I I I 1-I
241 I I I I I-I
251 I I I t I-I

1 I I ! I-I261
271 I I I I I

'28'.
291 I I I ! 1i,1
301 I I I P I-I

QC LIMITS
S1 (TOL) - Toluene-d8 (81-117)
S2 (BFB) = Bromofluorobenzene (74-121)
S3 (DCE) - 1,2-Dichloroethane-d4 (70-121)

4 Column to be used to flag recovery values

Values outside of contract required QC limits

D Surrogates diluted out

FORM II VOA-2 1/87 Rev .



2A
SOIL VOLATILE SURROGATE RECOVERY

Lab Name : Hittnan El-,--co

Lab Code : HITMAN Case No : NASA

Contract : ESI 7019

SAS No : N .A . SDG No : N .A .

1 EPA S1 11 S21 10THER 1 1
SAMPLE NO . 1(8FB)» :(BFB )Z! 1 1

~s:axssasxaslxaaxaa~ssssaa~ssaazs~=aa~I I 1 I 1 1

011 09Z3VABLK 10S 1 96 1 11 0 1
021 PES7121SSS 70 *1 129 *1 1 2 1
031 PES7121SS7 1 68 *1 128 *1 1 2 1
04 ; PSS7121S58 1 60 * : 142 *1 1 2 f
051 PB57121SSS 1 66 *1 113 1 1 1 1
061 P851411SS4 1 68 *1 142 *1 1 2 1
071
81

PSS1411SS=- 1 72 *1
1

87 1 1 1 1
'0

I 1 1 1 , ,10 .
1 1 .

1 1 1~1
1-1

12i
I
.

1
1

,
1

1 I
1,~~ ,

13 . ._ .
141 1 !_1
is! 1 1 1-1

I17, 1 ,

18'I '. . . 1~ 1

19'1 1 1 . I 1'
-01

2 .
I
.

1
1

1
,

I ,
I ~~ 1

211I 1 1 I
'

1- I

221.
I
I

,
1

1
.

1 ,
,` ,

231 1 1-1
'241 1 I

2S1 1 '
26'I I , I I

271 1 t 1 1-1
281 1 1 1- i
29' ,,

1
1

I
I

,--I
. 1

301 1 1 1 1- 1

OC LIMITS
S1 (8F8) - Bronofluorobenzene/ Flucrobenzene (80-120)
S2 (BFB) - Bromofluorobenzene/ 1,4-OCS-d4 (80-120)

Z Column to be used to flag recovery values

* Values outside of contract required OC limits

0 Surrogates diluted out

FORM II VOA - S24



2A
SOIL VOLATILE SURROGATE RECOVERY

Lab Name : Hittman Ebasco Contract : ESI M9

Lab Code : HITMAN Case No : NASA SAS No : N .A .

EPIA I S 1 I S2 : OTHER 1 I
I SAMPLE NO . I(BFS )4 :( BFB) 41 I I
=szszsssssasslzsasalasasslasasss~sss~

01 ; 0924VABLP; I 88 I 96 I I 0 f
0-21 PES713ISSI I 8^o 1 103 I I 0 I
03 : PBS7131S51- 1 94 I 96 I I 0 I
04 : P857131553 I 86 I 94 1 0 1
051 PBS7131S54 I 88 I 96 1 I 0 I
061 PBS1411SS1 I 75 " 1 108 ; I 1 I
071 PBS1411SS2 I 83 1 109 I I 0 I
081 PES1411SS3 I 100 1 107 1 f 0 I

121
131 I I I I_ I
141 I I I I- 1
151 I I I I- I
16 .
17 1 I t

I`
I ___-_

I
I

18 . -
l91 I
201 I I I I-
211
22 1
23' ' '
241

-

25 . ._ "
261 I I i I_ I
27 .

~281
2

I I I I_
I

I
I91

30~
I I

SOG No : N . A .

QC LIMITS
S1 (BFB) a Broroofluoroben=ene/ Fluorobenzene (80-120)
S2 (BFB) - Bronofluoroben:ene/ 1,4-DCB-d4 (80-120)

it Column to be used to flag recovery values

Values outside of contract required QC limits

D Surrogates diluted out

FORM II VOA - 524



2B
SOIL VOLATILE SURROGATE RECOVERY

Lab Nave : Hittman Ebasco Contract : ESI 7019

Lab Code : HITMAN Case No : NASA SAS No : N .A .

Level : LOW

SCG No : N .A .

EPA I Si i S2 i S3 !OTHER ITOTI
1 SAMPLE N0 . I (TOL )41 (BFB )# : (DCE ))t l I OUT !
isassasaaaaa~i=eaaa=iaszssaiaaaaszisasssalaa=~

Oil 092SVBLKC 1 100 1 93 i 90 1 i 0 i
021 PBS712ISSS 1 100 1 93 i 94 1 i 0
_' ,

041

071
08 . I ,

,

141 i 1 1 ' -,'
15 . i

171
18 . i f- i

20'.
211 i i i 1 I-f
221
231
241
2S I
26,
27' '
28' '

QC LIMITS
S1 (TOL) - Toluene-d8 (81-117)
S2 (BFB) - Bromofluorobenzene (74-121)
S3 (DCE) - 1,2-Dichloroethane-d4 (70-121)

4 Column to be used to flag recovery values

" Values outside of contract required QC limits

D Surrogates diluted out

FORM II VOA-2 1/87 Rev .



2A
SOIL VOLATILE SURROGA(E RECOVERY

Lab Name : Hittman Ebaeco

Lab Colio : HITMAN Case No : NASA

Contract : ESI 7019

SAS No : N .A . SOG No : N.A .

E=A ~ ~~~ S1 S2 10Tt1ER .~-I~~~
1 SFMF1,E N0 . '(GF8)rl( 8FC)4 : 1
i =sn~ma-s~~sci-_==ss~isss~~~i~~ass=i~aei

1l 0°=5VACLK ; 101 1 102 i 0
02 : PES7121SS8 5-t " ~ 87 1 1 1
03 :PCS7!-'1SSSMS : 134 *~ S7 *1 1 2 1
04 :PBS7lZ1SS6MS1 3S *1 70 *l 1 2 1
0SI FBS71ZISS9 1 77 *1 67 *1 i 2 1
06 : Pas"121SS6 i 86 1 100 t 11 0
071 PCS7121SS7 1 92 1 114 1 1 0
081 FES7131SSS 1 SS 1 114 1 1 0 1
091 FBS1411SS4 I 81 1 109 1 1 0 t
10 : PES1411SSS 79 .1 116 1 1

131
1 4 ,

. ._ .. . . . . . --.- ' ._ .
,

. '
1

-. - ' ._ .-
.

~

' - . . . '
, 1

151r --.. 11 1, 1 I. 1
1 11~ ,. 1

171 _

.
f

I .

191
. . . .

11 , 1 1 1

2 11
221
2 31

' . ' ... . _ .
.

1 1_~,
.

2
L9

1
,

, , 1 1

30
1

QC LIMITS
S1 (BFB) = BronoFluoroben--ene/ Fluorobenzene (80-120)
S2 (BFG) = Eromofluoroben=ene/ 1,4-OCB-d4 (80-120)

I Column to be used to flag recovery values

* Values outside of contract required QC limits

C Surrogates diluted out

FORM II VOA - S24



2A
SOIL VOLATILE SURROGATE RECOVERY

Lab Name : Hit tman ESasco

Lab Code : HITMAN Case No : NnSA

Contract : ESI 7019

SAS No : N .A . SOG Nc : N .A .

EPA I 5i I S2 1 OTHER I 1
I SAMPLE NO . I (BF3 )# I (BFB )11: I I i
G azaszz=sss ~ az-aa ~ sass:: ~ ssszas ~ az

I 0 I011 0926VABLK 1 91 1 109 1
021 PBS7131SS1 1 75 *1 90 1 I 1 I

I I f 1-I03i
041

' I I05 .

07 .
081 I I I f- I

101 I I I I

12'
131 I f I t-I
141 I I 1 I` f
15'

17' '
18' '

20' '- '
21' '
221 I I I I- I
231 I I I I-I
24 .
25 .
261,
271 I 1 I I-I
281 I 9 I f_ i
29 . I~I
301,

QC LIMITS
S1 (BFS) - Bromofluorobenzene/ Fluorobenzene (80-120)
S2 (BFB) - Bromofluoroben_ene/ 1,4-OCS-d4 (80-120)

It Column to be used to flag recovery values

* Values outside of contract required QC limits

0 Surrogates diluted out

FORM Ii VOA - 524



38
SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name : Hittnan Ebasco Contract : ESI 7019

Lab Code : HITMAN Case No : NASA SAS No : N .A . SOG No : N .A .

Matrix Spike - EPA Sample No : PES1411S57 Level : LOW

SPIKE 1 SAMPLE 1 MS f MS QC
I ADDED 1 CONCENTRATION ;CONCENTRATION! ',: ;LI"? TS

COMPOUND 1 (ug/Kg) (ug/Kg) (ug/Kg) REC ~ ; REC . 1

1,1-Dichloroethene 51 .001 0 .00 : 47 .001 92 f==-17_1
I Trichlorcethene 51 .001 40 .00 . 81 .001 82 !b'2-17-7~
1 Benzene 1 51 .00 0.001 46 .001 90 loo-1-2 ;
I Toluene 51 .001 0 .001 51 .001 100 lsz-13°~
I Chlorobenzer~e 1 51 .001 0 .001 54 .001 106 167-1331

( SPIKE S MSD I MSO I 1
1 ADDED !CONCENTRATION! % -1 % 1 QC LIMITS

1 COMPOUND I (ug/Kg) 1 (ug/Kg) I REC 1t1 RPO 4 ; RPO 1 REC . 1
izsazxaas=xazazxaexsz=zezizsz=x=zzzixassasszsazss-inz=xcsizsszzsis ==svvicsso=s

1,1-Dichloroethene i 51 .001 42 .00! 821 1 12 I 2Z 159-172
1 Trichloroethene 1 51 .001 72 .001 63 1 26 *1 24 162-1371
I Benzene 51 .00! 45 .00 : 88 I 2 1 21 166-1421
1 Toluene 1 51 .001 50 .001 98 -1 2 I 21 159-139 :
1 Chlorobenzene 1 51 .001 53 .001 104 1 2 1 21 160-1331

Column to be used to flag recovery and RPO values with an asterisk

Values outside of qc limits

RPD : 1 out of 5 outside limits
Spike Recovery : 0 out of 10 outside limits

COMMENTS :

1/87 Rev .FORM III VOA-



3B
SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name : Hittman Ebasco Contract : ESI 7019

Lab Code : HITMAN Case No : NASA SP-5 No : N .A . SDG No : N .A .

Matrix Spike - EPA Sample No : P657121SSS Level : LOW

SPIKE 1 SAMPLE i MS i MS I CC
1 ADDED 1CONCENTRATIONICONCENTR=:-ION : I !LTP'!T_~

f COMPOUND 1 (ug/Kg) I (ug/Kg) i (ug/Kg) REC #I RE7C .
---a=amsss assasax------sa-ssa-- ssassasaaassssssssssssassiosss--iovs=-=

1 1,1-Dichloroethene 1 8070 .001 0 .00 ; 88=0 .00 109 1S°-172
Trichloroethene 1 8070 .00 3670 .001 19600 .00 : 200 * ;E2-1 3 71
Benzene 1 8070 .001 0 .001 7140 .001 88 166-142
Toluene 1 8070 .001 79 .00 116ZZ .001 142 *1SS-139 :
Chlorobenzene 1 8070 .001 0 .001 12200 .001 ISl *160-1

1 SPIKE 1 MS0 1 MSO 1 1 I
1 ADDED !CONCENTRATION % i % 1 OC LIMITS

COMPOUND 1 (ug/Kg) (ug/Kg) 1 REC 41 R=D #I RPD 1 REC .
1T~aaaaaaaasaaasss:asaaaaa~asas.asss~aa:aasaaaaax~asaasa~saas=Slacaacc~~aaac=

1,1-Dichloroethene 1 8070 .001 5340 .001 72 1 d'0 *1 22 159-172
Trichloroethene 8070 .00 iv7100 .001 79 86 *1 24 162-1371
Benzene 1 8070 .001 6300 .00 78 '~ 12 1 21 166-1421
Toluene 1 8070 .001 5520 .001 67 1 71 *1 21 159-1391
Chlorobenzene 8070 .001 ESo0 .001

1
86
-

1
1

54
-

*1
4

21 160-13 .3
1 i

4 Column to be used to flag recovery and RFO values with an asterisk

* Values outside of QC limits

RPD : 4 out of 5 outside limits
Spike Recovery : 3 out of 10 outside limits

COMMENTS :

FORM III VOA-2 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name : Hitt,an Ebasco

Lab Code : HITMAN Case No : NASA

Lab File ID : >CI081

Date Analysed : 9/20/89

Matrix : SOIL

Contract : ESI 7019

SAS No . N .A . SOG No N .P~ .

Lab Sample ID : OSSCOVELKC

Tine Analyzed : 1-7 :S7

Level : LOW

Instrument I0 : HP5970-C

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS A,:O MSG :

LAB 1. EPA It LAB 1 Dn1E
SAMPLE ID . 1 SAMPLE NO . 1 FILE ID 1 ANriLY=c.

ixxs=xx~zx~e~xixs~z~mx~sa~xxxx~izzxx~axx~zxi~~ncz~--cc

01 ; HER5443 1 PBS14115S6 1 >CI082 1 9/2'0/89
021 HE#5444 1 PBS1411S57 i >CI083 1 9/20/c° 1
031 HE45446 1 PBS141ISSS 1 >CI085 1 9/20/83 1

05' '
06 .
07 ; ;
08

13 : ;
141
15'

17' '
181 I

20' '
21~ '
221
231 '
24' '
251 ;
26' '
271
28' I
29i I
30 :

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name : Hittnan Ebasco

Lab Code : HITMAN Case No : ESI

Contract : ESI 7019

SAS No : N .A . SDu No : N .A .

Lab File ID : >A1054

Date Analy=ed : 9/21/89

Matrix : SOIL

Instrument ID : HP5895-A

Lab Sample ID : 0921VA2LN,

Tire Analyzed : 10 :14

Level : LOW

THIS METHOD BLANK: APPLIES TO THE FOLLOWING SAMPLES . MS AND MSD :

LAB ; EPA LAB 1 DATE f
; SAMPLE ID . ; SAMPLE NO . ; FILE ID 1 ANALYZED
~ssssaasssaas~ssasaaas:aassss~zasssssaas:~aaaaaasz~

01 ; #5473 1 TRIP BLANK ; >AI055 1 9/21/8°
021 HE#5445 ; PBS1411SS8 ; >AI056 1 9/21/89 1
03 ; #5340MS ; PSSO02MS ; >CI061 1 9/14/89 ;
04' ' '
05 . -
06 ' '
07 ; ;
08 ;

,
131
14 . ; ;
15 . ,

17,

201
21# ; ;
22 ;
231 ; '
24' '
25 ; '
261 ; '
27 ; ; ;
28` '
29 .
30,

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name : Hittman E~--asco

Lab Code : HITMAN Case No : NASA

Lab File ID : >CIO91

Contract : ESI 7019

SAS No : N .A . SOG No : N .A .

Lab Sample ID : OS22VBLKC

Date Analyzed : 9/22/89

Matrix : SOIL

Instrument ID : HP5970-C

Tire Analyzed : 11 :16

Level : LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES . MS AND MSO :

LAB 1 EPA 1 LAB 1 DATE 1
1 SAMPLE 10 . 1 SAMPLE NO . 1 FILE ID t ANALYZED 1
Izsassszsasszlassssszsszsssssalaaassaaasszlaazsssazaa~

011 HE#5454 1 PES712ISSI 1 >CIO92 1 9/22/89 I
021 HE#5444MS I PBS1411SS7MS 11 >CIO93 11 9/22/89 1
031 HE#5444MSO 1 P8S14IISS7MSD I >CIO94 I 9/22/89 I
041 HE#5455 1 PBS7121SSZ I >CI095 f 9/22/89 1
05I HE45456 1 PBS7121SS3 I >CIO96 1 9/22/89 1
061 HE45457 1 PBS7121SS4 1 >CIO97 1 9/22/89 1
07 ; HES5458 1 PBS7121SS5 1 >CI098 l 9/22/89 1
08' '
091 1 I 1 I
10 . Z

121 1
13i
14' '
151 i I

171 I '
18! '
191 1 ;
201 _ ;
21 ;

'
;

22
231 I 1 t

'
I

241
251 '
26' ' t
27~
281 ;
291 1 I
30 : _ '

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name : Hittman Ebascc

Lab Code : HITMAN Case No : NASA

Lab File ID : >AI064

Contract : ESI 7019

SAS No : N .A . SDG No : N .A .

Lab Sample ID : 092ZVAELK

Date Analy=ed : 9/22/89

Matrix : SOIL

Instrument ID : HPSSSS-A

Tire Analyzed : 16 :09

Level : LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD :

LAB ESA i LAB 1 DATE
1 SAMPLE ID . 1 SAMPLE NO . 1 FILE IO 1 ANALYZED
~asaassasaaaslaaaassa=as:asax~sasaasassss~sxaxcsxaas~

01l HEtS463 1 PBS7131SS1 1 >AI066 i 9/22/89 1
021 HE#5464 1 PBS7131SS2 1 >AI066 1 9/22/89 1
031 HE%S46S 1 PBS7131SS3 1 >AI067 1 9/22/89 1
041 HE'+S466 1 PBS7131SS4 i >AI068 1 9/212/8°
OSI HET5467 1 PBS7131SSS 1 >AI069 i 9/22/89
061 HE#5468 1 PES1411SS1 1 >AI070 1 9/22/89 1
071 HE#6469 1 PBS1411SS2 1 >AI071 1 9/22/89 1
081 HEZS470 1 PBS1411SS3 1 >AI0711- 1 9/22/89 1
091
10i S
111 ;
121
13' '
141 '
i5! I 1
16 : ; . ;
17' '
18' '
191 I 1 1
201 I t
21'
221
23
241 ;
251
261
271 1 ;
281
291
30

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK, SUMMARY

Lab Nave : Hittman Eba_co

Lab Code : H:TMAN Ca3e No : NASA

Lab File ID : >CI101

Date Analyzed : 9/23/89

Matrix : SOIL

Contract : ESI 7019

SAS No : N.A . SDG No : N .A .

Lab Sample ID : 0°23V9LKC

Tire Analysed : 12 :06

Level : LOW

Instrument ID : HP5970-C

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD :

I LAB I EPA I LAB I OATS 1
1 SAMPLE ID . I SAMPLE NO . I FILE ID I ANALYZED 1
Is:asszaaszsszlaszsszasassaasszlssasssssasal=asses=s==1

01 : #5454 1 :5 1 PBS71215S1 1 :5 I >CI102 I ?/23/89 I
021 35456 1 :5 I PBS7121SS3 1 :5 I >CI103 f 9/23/89 I
031 #5457 1 :5 I PBS7121SS4 1 :5 I >CI104 I 9/23/89 I
041 115458 1 :5 I PBS7121SSE 1 :5 I >CI105 I 9/23/89 I
051 f I I I
06"
071 S I '
08f I I
091 I I I 1

121 I I
131 I I f I
141 I
151 ! I I
161 I I
171 i I I
18' '
19' Is It '
201 I I I I
211 I

231 I I I 1
241
251
261 ;
271 I ;
281 f '
291 f I ;
30' '

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name : Hittman Ebasco

Lab Code : HITMAN Case No : NASA

Lab File ID : >AI075

Contract : ESI 7019

SAS No : N.A . SOG No : N .A .

Lab Sample ID : 0223VABLK

Date Analyzed : S/"5/89

Matrix : SOIL

Instrument ID : HP589S-A

Time Analyzed : 13 :12

Level : LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSC :

LAB ! EPA 1 LAB { DATE ;
SAMPLE ID . 1 SAMPLE NO . 1 FILE ID { ANALYZED

{sassa:as:asa a~saaasaaasaaasas:~aaasmsasaa~~s-saaa~==~

01 ; HE#5467 1 PBS7131SS5 1 >AI076 { 9/2-3/89 {
021 HE#5459 : PBS7121SSE 1 >AI077 1 9/23/89
03{ HE#5460 { PBS7121SS7 1 >AI078 { 9/23/89
041 HE#5461 { PBS7121SS8 1 >AI079 { S/23/89
05{ HE#5462 { PBS7121SSS { >AI080 { 9/23/89
06{ HE#5471 { PBS1411SS4 { >CI081 { 9/23/89 1
07{ HE#5472 { PBS1411SSS { >CI082 { 9/23/89 {
08 . '

10' '

131 ~ " { { f
14{ ~ : 1 1
15 .

-17' '
18 . i

20 : S ~ t 1 {
211 ;
22, t { f
23{ { { { {
241 ;
25f '
261 '
27 . { i
28' t '
29 ; '
30i {

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name : Hittman Ebasco

Lab Code : HITiMAN Case No : Nr.SA

Lab File ID : >AI092

Contract : ESI 7019

S~.5 No : N .A . SOG No : N .A .

Lab Sample ID : OS24VA2LK

Date Analyzed : 9/24/85

Matrix : SOIL

Instrument ID : HP58SS-A

Time Analyzed : 22 :47

Level : LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSO :

LAB ; EPA ; LAB ; D=TE
1 SAMPLE ID . ; SAMPLE NO . 1 FILE ID 1 ANt'LYZED ;
l :aas~~aa~~~smsssazsmaa=ss~asa~ssssaas=x~s~asae~s===s

Oil ZE4E3 1 :5 1 PBS7131551 1 :5 ; >AI093 1 9/25/89 ;
OZ ; #5464 1 :5 1 PBS7131SS2 1 :5 ; >AI094 ; 9/25/89 ;
03 ; SS4S5 1 :5 ; PBS7131SS3 1 :5 1 >AI095 ; 9/25/89 1
04 ; 55466 1 :5 ; PBS7l31SS4 1 :5 ; >AIOS6 1 9/25/89 ;
051 55468 1 :5 ; PBS141ISSI 1 :5 1 >AI097 ; 9/25/89 ;
061 #5469 1 :5 1 PBS1411SS2 1 :5 1 >AIO98 1 9/25/89 ;
07 ; $5470 1 :5 ; PBS1411S53 1 :5 1 >AI099 ; 9/25/89 ;

09 ;

1" ' '
131
14' '
15' '
16 ; '
171

21 ;
22 ;
231
24 ; ; ;
25 ; '
26' '
27 .
28' '
291 ;
30l

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Nave : Hittman Ebasco

Lab Code : HITMAN Case No : NASA

Contract : ESI 7019

SP.S No : N .A . SAG No : N . :? .

Lab File ID : >CI109

Date Analy=ed : 9/25/89

Matrix : SOIL

Instrument ID : HP5970-C

Lab Sample 10 : 0°'SVBLKC

Tire Analyzed : 12 :45

Level : LCW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD :

LAB i EPA I LAB I DATE
SAMPLE ID . I SAMPLE N0 . ! FILE ID 1 ANALYZED

lassas:assssealsasaszxasaasassissszssasasz~ssssaxssssi

011. #5458 1 :5 1 PBS7121SSS 1 :5 1 >CI110 ! 9/ZS/8°
0 I ! ! !
03i ! ! f 1

04 ; I
05' '

,
07! 1 I I
03 . 1 t
09I !

12' I '
13! ! ! I t
14' '
15 . i
16 . i t
171 ! f
18 . f ! 1 _!
i9' t '
20! 1 ! ! !
21' '
22! ! ! !
231 I ! f
24' 1 '
251

' 1 I
'
'26

271
6
I

t
;

28! t ! I
29' '
30! ! ! t

COMMENTS :

page I of I
FORM IV VOA 1/37 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Nave : Hittnan Ebasco

Lab Code : HITMAN Case No : NASA

Lab File ID : >AI103

Contract : ESI 7019

SAS No : N .A . SDG No : N .A .

Lab Sample ID : 0925VABLK

Date Analyzed : 9/25/89

Matrix : SOIL

Instrument ID : HP5895-A

Time Analy=ed : 15 :08

Level : LOW

THIS METHOD BLANL ; APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD :

LAB EPA LAB 1 DATE 1
1 SAMPLE ID . 1 SAMPLE N0 . 1 FILE ID 1 ANALYZED 1
i amassmamaxasissssaaxaxsassassiasaasmaasxsiaxxasxaxm~

011 #5461 1 :25 1 PBS7121SSS 1 :2 1 >A1104 1 9/25/89 1
021 HE#S461MS 1 PBS7121SSBMS 1 >AI105 1 9/25/89 i
031 HES5461MSO 1 PBS7121SSBMSO 1 >AI106 t 9/25/89 1
041 #5462 1 :62 1 PBS7121SSS 1 :6 1 >AI107 1 9/25/89 1
051 !15459 1 :10 1 PES7121SSS 1 :1 1 >AI109 1 9/25/89 1
061 #5460 1 :10 1 PBS7121SS7 1 :1 1 >AI110 1 9/25/89 1
071 45467 1 :5 1 PBS7131SS5 1 :5 1 >AI111 1 9/25/89 1
081 115471 1 :5 t PBS1411SS4 1 :5 P >AI112 1 9/25/89 1
091 4S472 1 :10 1 PBS1411SSS 1 :1 1 >AI113 1 9/25/89 1

121 1
" 131 1

141

15 .
161 1
171 1 1
181 ;
19! '
201

2~1

231

24 :

25(
261 '
271 '1
281 ;
291 '
301 '

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name : H :ttman Ebasco

Lab Code : HITMAN Case No : NASA

Lab File ID : >AI116

Contract : ESI 7019

SAS No : N .A . SOG No : N .A .

Lab Sample ID : 09ZGVABLK

Date Analy=ed : 9/26/89

Matrix : SOIL

Instrument ID : HP589=-A

Time Analysed : 12 :32

Level : LOW

TH :S METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD :

I LAB i EPr LAB 1 DATE
1 SAMPLE ID . 1 SAMPLE NO . 1 FILE ID 1 ANALYZED
~xszzazzsssxss~ssssxsssassssass~sssssssassx~zszszxaxs=i

01 ; #5462 1 PBS7121S59 1 >AI117 1 9/7-5/89 1
02 : 1 1
03 : '
04' '
05 .
06' '
07' '
08 .
09i f
10 . ( 1

121 ;
131 '
14! 1 1 1 . 1
15'

171

lei
201
21' '
221 '
231 '
24` '
25' '
261 '
271

'28 :
29' '
30' '

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name : Hittman ESasco

Lab Code : HITMAN Case No : NASA

Contract : ESI 7019

SAS No : N .A . SDG No : N . :' .

Lab File ID : >CI091

Date Analyzed : 9/22/89

Matrix : SOIL

Instrument ID : HPE970-C

Lab Sample ID : 09Z'_V5LKC

Tine Analyzed : 11 :16

Level : LOW

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD :

LAB EPA LAB I DATE I
SAMPLE ID . I SAMPLE N0 . 1 FILE ID : ANALYZED 1

Isasazsazzazazimzza=szazaaazsaiaaa:aasaaziczcsaz~sc~i

011 HE#5454 ; PES712ISSI I >CI092 1 9/22/89 I
02 : HE#5444MS P8S14IISS7MS 11 >CI093 1 9/Z27 /89 f
031 HE#5444MSD PBS14IISS7MSD I >CI094 i ?/22/89
041 HE#5455 1 PBS712ISSZ >CI095 1 9/22/89 I
051 HE45456 1 PBS71215S3 I >CI096 1 9/21/89 1
061 HE45457 1 PBS7121SS4 1 >CI097 1 9/22/89 1
071 HE:5458 1 PBS7121SS5 1 >CI098 1 9/22/89 1
08 : ;

10 . f f

12 . I
131 I I
14' '
15 . '

171 ;
181 '
19~ i ;
201 ;
211 i f I
221 I
231 I 1 1
241 ;
25i ;
261 ;
27 .
281 '
291 I I
30' '

COMMENTS :

page 1 of I
FORM IV VOA 1/87 Rev .



4A
VOLATILE METHOD BLANK SUMMARY

Lab Name : Hittman Ebasco

Lab Code : HITMAN Case No : ESI

Lab File ID : >AIOS4

Date Analy_ed : 9/21/89

Matrix : SOIL

Contract : ESI 7019

SAS No : N .A . SC3 No : N .A .

Lab Sample IQ : OS21VnSLX

Time Analy=ed : 10 :14

Level : LOW

Instrument ID : HP5895-A

THIS METHOD BLANK; APPLIES TO THE FOLLOWING SAMPLES, MS ANIO MSD :

LAB I EPA LAB DATE 1
1 SAMPLE ID . 1 SAMPLE NO . 1 FILE ID 1 ANALYZED 1
;za:aasasx:asalaazaaxsasssasaa ;saasszsxxax ;xxaaaxsax~ ;

011 #5473 1 TRIP BLANK I >AI055 1 9/21/8S
021 HE#5445 1 PBS1411SS8 1 >AI056 1 9/21/8° 1
031 #5340MS i PSSO0ZMS i >CI061 1 9/14/8°
041

'05 . ',

07' f
08! t 1
09i '
10 :
11i

;

121 1
13' '
14 .
15' '

' ,
17' '
18' '

Z0 . '
211 ;
22 . 1 ;
231 '
241 '
25' '
26' 1 '
271 ;
281 ; ;

COMMENTS :

page 1 of 1
FORM IV VOA 1/87 Rev .



5A
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATICN - BROMOFLUOROBENZENE (BFB)

Lab Name : Hittnan Ebasco Contract : 1 the contra

Lab Code : HITMAN Case No : 1 the Ca SAS No : N .A . 5CG No : N .A .

Lab File ID : >CI019 BF3 Injection Date : 9/08/89

Instrument ID : . HPE970-C 8F3 Injection Time : 10 :04

Matrix : WATER Level : LOW Column : PACK

1 % RELATIVE
n/e 1 ION ABUNDANCE CRITERIA i ABUNDANCE

1-----1------a-x-'ix--xZ--i'xxx7a- .-a~-3--Zx- " ----xx-"--"-" - "
.1 . - .-----~-----1

I 50 1 15 .0 - 40 .0 : OF MASS 95 1 18 .2
75 I 30 .0 - 60 .0% OF MASS 95 I 46 .4

; 95 I Base peak, 100 relative abundance I 100 . f
96 ; 5 .0 - 9 .0% of mass 95 I 7 .8
173 1 Less than 2 .0 of mass 174 0 .0( 0 .0)1 :

1 174 1 Greater than 5a.0% of mass 95 I 68 .8 I
175 ; 5 .0 - 9 .0'/. of mass 174 4 .8( 7 .0)1

I 176 ; Greater than 95 .0%, but less than 101 .0% of mass 1741 67 .8( 98 .6)1
1 177 1 5 .0 - 9 .01% of Mass 176 I 4 .5( 6 .7)21
1 1

1-Value is % mass 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANDARDS :

I LAB I EPA LAB ; DATE I TIME
SAMPLE ID I SAMPLE N0 . 1 FILE ID I ANALYZED ; ANALYZED

~axzxsaassaxsi :zzaaaxzxs~ssxxxiax:as=xxxx xlsxzasassxxiaaxxczcx-=i

01l 0908VST050 I 0908VSTD50 ; >C ial0 ; 9/08/89 f 10 :53
021 0908VSTD1001 0S08VST0100 ' ; >CI021 f 9/08/89 ; 14 :10 I
03 ; 0908VSTD1501 0908VST0150 f >CI022 ; 9708/89 i 14 :59 ;
04 ; 0908VST02001 0908VST0200 I >CI023 f 9/08/89 I 15 :48 I
051 0908VST020 I 0908VST020 >CI024 I 9/08/89 I 16 :38 I
061 i I I
07 ; ;
081 I I
0911 ,

12o' ~... ,
13 ; I t i I
141 ;
15 . I

'171

211
1

1
,
1

22 ; 1 1

page 1 of I
FORM V VOA 1/87 Rev .



SA
-- VOLATILE ORGANIC GC/`!S TUNING AND MASS

CALIBRATION - BROMOFLUOROBENZENE (BFS)

Lab Name : Hittman Ebasco Contract : ESI 2001

Lab Code : HITMAN

Lab File ID :

Case No : FRCS

>AI0_S

Instrument ID : HP58SE-A

Matrix : SOIL Level : LOW Column : WIDE 80

; " RELATIVE i
m/e 1 ION ABUNDANCE CRITERIA i AEUNDANCE

I===aalc=exa-axnasaaaaaa-sac==s=sxxaaaaaxaasx=xxsxaa_s=s¢=s= ;o=a==a===o==s=i

1 50 1 15 .0 - 4a .0% of MASS 95 ; 1S .6
1 75 1 30 .0 - 60 .0% OF MASS 95 1 3c .4 1
1 95 1 Base peak, 100%. relative abundance i 100 . t
1 96 f 5 .0 - 9 .0% of mass 95 1 7 .4 I

173 ! Less than 2 .0% of mass 174 f 1 .1( 1 .4)1 ;
; 174 ; Greater than 50 .0% of mass 95 1 82 .'0 !
I 175 1 5 .0 - 9 .0% of mass 174 I 6 .2( 7 .5)11
; 176 ! Greater than 95 .0%., but less than 101 .0. of mass 174 80 .0( 97 .6)1 :
1 177 1 5 .0 - 9 .0% of mass 176 i 5 .3( 6 .6112!

1-Value is % mass 174 2-Value is % mass 176

' - THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANDARDS :

f LAB EPA , ! LAB DATE TIME
1 SAMPLE ID ! SAMPLE N0 . I FILE ID 1 ANALYZED 1 ANALYZED 1
laxmaaxnxassmiassa:asaarasesas:iaaaassaax~laasaaaxo-si=cca~==xx~i

01 ; 0914VAS010 1 0914VAS010 1 >A1040 1 9/14/89 1 15 :52 I
021 0914VAS020 1 0914VAS020 I >Ai041 1 9/14/89 1 16 :29 1
031 0914VAS050 I 0914VAS050 1 >A!042 1 9/14/89 1 17 :07
041 0914VAS07S 1 0914VAS075 I >AI043 1 9214/89 1 17 :44 ;
051 0914VASi00 1 0914VAS10C 1 >AI044 ! 9/14/89 1 18 :22 1
06! 0914VAS150 I 09i4VASIE0 1 >AI045 t 9/!4/89 ! 18 :59 I
071 0914VAS200 1 0914VAS200 I >A1046" 1 9/14/89 I 19 :37
08', '

10

141
1S . ! 1 I 1 i

17 .

21 '

SAS No : N .A . SOG No : N .A .

BFS Injection Date : 9/14/8?

HF9 Injection Time : 10 :'00

page 1 of 1 -
FORM V VOA 1/87 Rev .



5A
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (BFB)

Lab Name : Hittman Ebasco

Lab Code : HITMAN Case No : NASA

Lab File ID : >C1078

Instrument ID : HP5970-C

Matrix : N .A .

Contract : ESI 7019

SAS No : N .A . SOG No : N .A .

BFE Injection Cate : S/20/69

BFB Injection Time : 9 :54

Level : LOW Column : PACK

% RELATIVE I
n/e 1 ION ABUNDANCE CRITERIA i ABUNOnNCE 1

SO 1 15 .0 - 40 .0 .". OF MASS 95 ; ;20 .4
75 1 30 .0 - 60 .0 : OF MASS 95 1 46 .1
95 I Base peak, 100','. relative abundance I 100 .
96 I 5 .0 - 9 .0% of mass 95 7 .8

1 1 173 1 Less than 2 .0. of mass 174 I 0 .0( 0 .0)1
174 1 Greater than 50 .0% of mass 95 1 60 .6 I
175 I 5 .0 - 9 .0% of mass 174 4 .5( 7 .x)1 ;
176 I Greater than 95 .0%, but less than 101 .0% of mass 1741 58 .8( 96 .9)11
177 I 5 .0 - 9 .0% of mass 176 I 4 .1( 6 .9)21

1-Value is % mass 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANDARDS :

LAB I EPA I LAB DATE TIME
I SAMPLE ID SAMPLE NO . I FILE ID I ANALYZED I ANALYZED 1
i==xxsxmxa=xxi==xx===xxxxxx=x==ixx==ax=x=xxio=xxxoxxx=ixx=~exvx=ci

011 09ZOVSTD50 I 092OVSTOSO 1 >CI©80 I 9/20/89 I 11 :50
021 0920VBLKC I 0920VBLKC I >CI081 I 9/20/89 I 13 :57
03 : HE#5443 I PBS1411SSE I >CI082 I 9/_20/89 I 15 :04 ~I
041 HE#5444 ; PBS1411SS7 >CI083 1 9/20/89 I 17 :00 ~1
051 HE#5446 I PBS1411SSS I >CI085 1 9/20/89 1 20 :53 ,I

071 f I I I

13 .
141 1
15 .

17' '
18' '
19i '
20i ; I

''2' '

page 1 of 1
FORM V VOA 1/87 Rev .



5A
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROSENZENE (BFB)

Lab Name : Hittman Ebasco

Lab Code : HITMAN Case No : ESI

Lab File ID : >AI052

Instrument ID : HP5895-A

Matrix : SOIL

Contract : ESI 7019

SAS No : N .A . SOG No : N .A .

BF8 Injection Date : 9/21/89

BFB Injection Tine : 8 :19

Level : LOW Column : We

1 9. RELATI'vE
I m/e 1 ION ABUNDANCE CRITERIA ABUNCPNCE
-=x3x3xe33=333333a333x=3sx333 --33xa~x3m3333333333s3xs33xxxa=3xxxoxxcxxi

1 50 1 15 .0 - 40 .0': OF MASS 95 1° .4
75 1 30 .0 - 60 .0'i. OF MASS 9S 1 40 .5 1
95 1 Base peak, 100. relative abundance 1 100 .
96 1 5 .0 - 9 .0% of mass 95 1 7 .5
173 1 L-55 than 2 .0': of mass 174 i 0 .0( 0 .0)1

1 174 1 Greater than 50 .0% of mass 95 1 58 .1 1
175 . 5 .0 - 9 .07 of Rla55 174 i 4 .2( 7 .2)11
176 1 Greater than 95 .09., but less than 101 .0% of mass 1741 57 .4( SS .6)i1

1 177 1 5 .0 - 9 .09. of naas 176 1 3 .3( 5 .8)2!

i-Value is % naas 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS :

f LAB 1 EPA 1 LAB 1 DATE 1 TIME
1 SAMPLE ID 1 SAMPLE NO . 1 FILE ID 1 ANALYZED 1 ANALYZED 1
s3i3:33sa~3313s39333~333a3=3331=333.3'3x33xis=3333=333133S333S333

01 ; 0921VAS050 f 0921VASOSO 1 >AI053 1 9/21/89 1 9 :10
021 0921VABLK 1 0921VABLK 1 >AI054 11 9/21/89 1 10 :14
031 55473 1 TRIP BLANK >AI055 1 9/21/89 i 11 :17
041 HE#5445 1 PBS1411S58 i >AIOS6 i 9/?1/89 : 12 :06
051 #5445-2g 1 PBS1411SS8-2g 1 >AI061 1 9/21/89 1 17 :19 1
06! 1 ;
071 _ '
08 .
09' '
101 1

1Zi
13i
14' '
15' '
16! 1 1 1
17 ;
lei
19 .
20' ;
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5A
VOLATILE CRGANIC GC/MS TUNING AND MASS
CALIERnTICN - BROMOFLUOROSENZENE (6F8)

Lab Name : Hittman Ebasco

Lab Code : HITMAN Case No : NASA

Lab File ID : >CI088

Instrument ID : HPSS-70-C

Matrix : N .A .

Contract : ESI 7019

SAS No : N .A . SDG No : N .A .

BF3 Injection Date : 9/22/89

SF3 Injection Tine : 8 :18

Level : LOW Column : PACK

X RELATIVE
vi/e 1 ION ABBUNCANCE CRITERIA i ABUNDANCE

aaxxxxasxaxxxxxxxx3o=aa=x-x-as=xsxxxaaxxzxcaxx=sax=x=i----xoa==c-==-i

50 1 15 .0 - 4'x .0', : CF MASS 9E 1 15 .5
75 : 30 .0 - 60 .0', : OF MASS 95 1 44 .9

1 95 1 Base peak, 100% relative abundance 1 100 .
96 : 5 .0 - 9 .0': of mass 95 8 .6
173 1 Less than 2 .0',: of Mass 174 1 0 .0( 0 .0)1
174 1 Greater than 50 .0'1. of mass 95 63 .6 1

1 175 ! 5 .0 - 9 .0% of mass 174 4 .9( 7 .7)1
176 1 Greater than SS .0 , but less than 101 .0% of mass 174! 63 .9( 100 .4)1

1 177 1 5 .0 - 9 .0% of mass 176 1 4 .1( 6 .3)2 :

1-Value is % mass 174 2-Value is % Mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS :

LAB EPA P LAB DATE TIME
SAMPLE ID 1 SAMPLE N0 . 1 FILE ID 1 ANALYZED 1 ANALYZED 1

ssasaaszzzaxisazxzazzaaxxx=aazaszaasaaxs-x~aaaavzs-saxvaxmz=

Oil 0922VST050 1 0922VSTOSO 1 >C1090 1 9/22/89 1 10 :09
021 0922VBLKC 1 0522VBLKC i >CI091 1 9/22/89 1 i1 :IE 1
03 : HE#5454 1 PSS7121SS1 1 >CI092 1 9/22/89 1 12 :20
041 HE#5444MS 1 P9S1411SS7MS 1 >CI093 1 9/22/89 1 14 :11 1
051 HE#5444MS0 1 P9S1411SS7MS0 1 >CI094 1 9/22/89 : 15 :18
061 HE#5455 1 PBS7121SS2 t >CI095 1 9/22/89 1 16 :24 1
071 HE#5456 I PBS7121SS3 I >CI096 i 9/22/89 1 17 :14
081 HE45457 1 PBS7121SS4 1 >CI097 1 9/22/89 1 18 :03 1
091 HE#5458 1 PBS7121SSE 1 >CI098 1 9/22/89 18 :53
10' '

12' '
1311 1 '

15i 11
16' '
17' ' 1
18' '
19' '
20' '

221 i '
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SA
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - 8ROMOFLUOROSENZENE (BFB)

Lab Name : Hittman Ebasco

Lab Code : HITMAN Case No : NAS,^

Lab File ID : >AI062

Instrument ID : HPSi2E5-A

Matrix : SOIL

Contract : ESI 7019

SAS No : N .A . SCG No : N .A .

BFB injection Date : 9/22/89

8FS Injection Time : 14 :26

Level : LOW Column : W8

11 1 % RELATIti=
1 m/e 1 ION ABUNDANCE CRITE-IA 1 AEUNCANCE I
=aca-l~as~vasassaaas=asa=saws-ass~aCSxaaaasaassaaassss-~--i--~-----------

50 1 15 .0 - 40 .0': OF MASS 9E 1 22 .0 . I
1 75 1 30 .0 - 60 .0'. : OF MASS 95 1 41 .7
1 95 1 Base peal:, 100% relative abundance 1 100 . I
1 96 : 5 .0 - 9 .0% or mass 95 6
1 173 1 Less than 2 .0: of mass 174 1 0 .0( 0 .0)11

174 1 Greater than 50 .0% of mass 95 1 67 .4
175 1 5.0 - 9 .0% of mass 174 i 4 .7( E .9)1l
176 1 Greater than. 95 .0%, but less than 101 .0',6 of mass 174 65 .4( 97 .1)1I
177 1 5 .0 - 9 .0% of mass 176 1 3 .9( 5 .9)2

1

1-Value is % mass 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANDARDS :

1 LAB EPA LAB GATE 1 TIME I
1 SAMPLE ID 1 SAMPLE NO . 1 FILE ID 1 ANALYZED 1 ANALY?ED
~aaaaszasaaa~zssza:azas~ssaaa~azsss:azsas~aass=aassxias~~a==asc~

011 0922VAST50 1 0922VASTSO 1 >AI063 1 9/22/89 1 14 :56 1
021 0922VAELK 1 0922VABLX 1 >AI064 9/22/89 1 16 :09
031 HE#546 . PBS7131S51 >AI0fi5 . 9/22/89 . 16 :57
041 HE#5464 1 PBS7131SS2 f >AIO66 1 9/.22/89 1 17 :40 1
05I HE#5465 1 PBS7131SS3 1 >AI067 t 9/22/89 1 18 :22 1
061 HE#5466 1 PBS7131SS4 1 >AI068 1 9/22/89 1 19 :05 1
071 HESS457 1 PB57131555 i >AI069 1 9/22/89 1 19 :47 1
081 HE#5468 1 PBS1411SS1 1 >AI070 1 9/22/89 1 20 :30 1
091 HE#5469 1 PBS1411SS2 I >AI071 1 9/22/89 1 21 :12
10 : HE#5470 1 PBS1411SS3 1 >AI072 1 9/22/89 1 21 :5512!1 1

1
'
1

'
.

1 I
1

31
141

;
;

151 1 1 1 1
16'I . Z .

1
1 1

171 1
1 8

1
I 1 1 1 1

201 ;
L 1

I
1

1
1

1
1

1
1

1
1

221 I 1 1 1 1
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SA
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (8F8)

Lab Name : Hit:man Ebasco

Lab Code : HITMAN Case No : NASA

Lab File I7 : >CI0°9

Instrument ID : HP5970-C

Matrix : N.A .

Contract : ESI 7019

SAS No : N .A . Su'G No : N .A .

BFB Injection Date : 9/23/5S

BFB Injection Tire : 11 :01

Level : LOW Column : PACK

I Y. RELAT :',J= I
M/e I ION ABUNDANCE CRITERIA ABUNCnMi,E

iss-ssissms~sssxxxsxsaxasxssas=ssexxxxxsss=xrazsaxsas3ss~sssiass==s-=a-vssc ;

1 50 1 1= .0 - 40 .01 OF MASS 95 I 19 .7
1 75 I 3+0 .0 - 60 .0 OF MASS 95 43 .3

95 i 635e peak, 100'/. relative abundance I '100 .
I 96 I S .00 - 9 .0% of mass 95 1 5 .1 I
1 173 1 Less than 2 .0% of Mass 174 f 0 .0( O .0)li
1 174 I Greater than 50 .05: of mass 95 1 75 .8 1
1 175 1 E .0 - 9 .0% of mass 174 1 5 .8( 7 .6)11

176 1 Greater than 95 .0%., but less than 101 .0% of Mass 1741 7~J .2( 56 .6)11
1 177 1 5 .0 - 9 .0% of mass 176 I 4 .3( 5 .8)2

' ' 1-Value is % mass 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS :

LAB 1 EPA I LAB DATE TIME 1
SAMPLE ID 1 SAMPLE NO . 1 FILE ID 1 ANALYZED I ANALYZED 1

iszsssazsaaa:ias:xxax¢s~z~xxax=i~xsazzsava~iz=sxsasamvisss==s-mss= ;

011 0923VSTDSO 1 0923VSTOSO I >CI100 9/23/89 1 11 :54 1
021 0923VELKC 1 0923VBLKC f >CI101 1 9/23/89 1 13 :06 1
031 0923VBLKC 1 0923VBLKC 1 >CI101 1 9/23/89 1 13 :05 1
04 ; #54566 1 :5 I PBS7121SS3 1 :5 1 >CI103 f 9/23/89 1 15 :32 1
051 #5457 1 :5 1 PBS7121SS4 1 :5 1 >CI104 1 9%23/89 1 16 :21
061 45458 1 :5 f PBS7121SS5 1 :5 1 >CI10S 1 9/23/89 1 17 :11 1
07' '
08' '
09' f '

12' '
13! I I
14' 'I 1
15,

17' '
181 1 '
19' '
20' '
21' '
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SA
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRr,TION - BROMOFLUOROBENZENE (BFB)

Lab Name : Hittman Ebasco

Lab Ccde : HITMAN Case No : NASA

Lab File ID : >AI073

Instrument ID : HP5825-A

Matrix : SOIL

Contract : ESI 7019

SAS No : N .A . SEG No : N .A .

BFB Injection Date : 9/23/8°

BF7 Injection Tire : 10 :5°

Level : LOW Column : WE

1 '/. RELATIVE
ri/e 1 ION ABUNDANCE CRITERIA i AEUNDANCE

50 1 15 .0 - 40 .0% OF MASS 95 i
75 1 30 .0 - 60 .0 . OF MASS 95 37 .7

1 95 1 Base peak, 100;: relative abundance 1 100 . 1
1 96 1 5 .0 - 9 .0 : of mass 95 i 6 .7
1 173 1 Less than 2 .0% of mass 174 1 0 .0( 0 .0)11
174 1 Greater than 50 .0 of mass 95 1 74 .6
175 : 5 .0 - 9.01 of mass 174 i 5 .4( 7 .2)11
176 1 Greater than 95 .05:, but less than 101 .0 of mass 17, . 72 .2( 9c .7)11
177 1 5 .0 - 9.0: of mass 176 4.2( 5 .8)21

1-Value is % Mass 174 2-Value is % nays 17E

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS :

LAB EPA LAB 1 DATE i TIME
1 SAMPLE ID 1 SAMPLE N0 . 1 FILE ID 1 ANALYZED 1 ANALYZED 1
ixaxzxsaaaxxxiaxaaaaaaae=z~aazs~asaaasaaaaxiaaxaaaax=ci-=ca====-=i

011 0923VASTSO 1 0923VASTSO 1 >AI074 1 9/23/89 1 11 :59
02 : 0923VABLK : 0923VAELK 1 >AI075 1 9/23/89 1 13 :12
031 HE#5467 1 PBS7131SSS 1 >AI076 1 9/23/89 1 14 :45 1
041 HE#5459 1 PBS7121SSE 1 >AI077 1 9/1.3/89 1 15 :28 1
051 HE#5460 1 PBS7121SS7 1 >AI078 1 9/2,3/89 1 16 :10 1
061 HE#5461 1 P8571ZISSS 1 >AI079 1 9/23/89 1 16 :53
071 HE#5462 1 PBS7121SSS 1 >AI080 1 9/2-3/89 1 17 :35 1
08 : 0920VBLKC 1 0920VBLKC >CI081 1 9/23/89 1 18 :18
091 HE#5443 1 PBS1411SS6 i >C10812 1 9/23/84 1 19 :00 1
10'

'
11 11 11 '

'11

141 1
15' '
161 1 1
171 '
18 .
19! '
20 :
21'

'
'

ZZi
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5A
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (8F8)

Lab Name : Hit4man Ebasco

Lab Code : HITMAN Ca=e No : NrSA

Lab File ID : >AI090

Instrument I0 : HP5895-A

Matrix : SOIL

Contract : ESI 7019

SAS No, N .A . SOu No : N . � .

BF3 Injection Date : 9/2-4/39

BFB Injection Time : 20 :34

Level : LOW Column : We

7. RE!-- :vc
1 M/e I ION ABUNDANCE CRITERIA I A?UNCCE 1
I

I 50 I 15 .0 - 40 .0% OF MASS 95 I 17 .0
1 75 1 30 .0 - 60 .0,'1 OF MASS SS 1 35 .1
1 95 1 Base peak, 100% relative abundance 1'L0 .
1 96 1 5 .0 or' Mass 95 1 6 .4
1 173 1 Less than 2 .0:1 of mass 174 0 .0( J .^)il

174 I Greater than 50 .0 of Mass 95 I 73 .4
I 175 I 5 .0 - 9 .0% of mass 174 I 5 .2( 7 .1)1I
I 176 I Greater than 95 .0%, but less than 101 .0% of mass 1741 71 .9( S7 .S)i~
1 177 I 5 .0 - 9.0 of mass 176 1 4 .2( ~ .E)~f

i-Value is y mass 174 2-Value is . crass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANCA=DS :

I LAB I EPA I LAB I DATE I TIME
1 SAMPLE 10 1 SAMPLE NO . I FILE ID I ANALYZED I ANALYZED I
issszzzzsaazmlmzzsszassxsszaz-ais=xzssxzsaaiazzzsazssoisssssxcs-s

011 0924VASTSO 1 0924VASTSO I >AI091 9/24/89 I 21 :19 1
021 0924VABLK 1 0924VABLK 1 >AI092 1 9/24/89 1 22 :47 1
031 #5463 1 :5 1 PBS7131SS1 1 :5 11 >AI093 i 9/25/89 I 0 :32
04 ; #5464 1 :5 1 PBS7131SS2 1 :5 1 >AI094 1 9/_25/89 I 1 :14 1
051 #5465 1 :5 1 PBS7131SS3 1 :5 1 >AI095 1 9/25/89 i 1 :57 1
061 45465 1 :5 1 PBS7131SS4 1 :5 1 >AI096 1 9/25/89 I 2 :=9 1
071 45468 1 :5 1 PBS141ISSI 1 :5 1 >AI097 1 9/25/89 1 3 :22 1
081 45469 1 :5 1 PBS141lSS2_ 1 :5 1 >AI098 1 9/25/89 1 4:04 1
091 #5470 1 :5 I PBS1411SS3 1 :5 I >AI099 I 9/25/89 I 4 :47 I
10 ; I I
ili '
121
131 '
14,
15 .

17' '1
18i '
19i

21' '
221 '
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5A
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (BFB)

Lab Name : Hittman Ebasco

Lab Code : HITMAN Case No : NPSn

Lab File ID : >CI106

Instrument ID : HP5970-C

Matrix : N .A .

Contract : ESI 7019

SAS No : N .A . SCG No : N .A .

BF2 Injection Date : 9/25/89

BFS Injection Time : 9 :14

Level : LOW Column : PACK

% RELnTTVE
m/e 1 ION ABUNDANCE CRITERIA 1 ABUNC?NCE

1 50 1 15 .0 - 40 .01: OF MASS 95 f 18 .2 1
1 75 1 30 .0 - 60 .0% OF MASS 95 1 43 .2 1

95 1 Base peak, 100'1. relative abundance 100 .
1 96 1 5 .0 - 9 .0% of mass 95 6 .1
173 1 Less than 2 .0'/. of mass 174 0 .0( 0 .0)11
174 1 Greater than 50 .0: of mass 95 1 67 .7

1 175 1 5 .0 - 9 .0% of mass 174 1 5 .0( 7 .3)11
176 : Greater than 95 .0%, but less than 101 .0% of mass 174 : 67 .4( 9° .5)11.

1 177 1 5 .0 - 9 .0% of mass 176 i 4 .9( 7 .3)21

1-Value is % mass 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS :

LAB EPA i LAB 1 DATE 1 TIME
1 SAMPLE ID 1 SAMPLE NO . 1 FILE ID 1 ANALYZED 1 ANALYZED
iasa3aasasaasisaa3asaaa~~aaasa3lsaa~aa~aaaal :asaaa~~C31a~a~~~-~c~i

01 ; 09ZSVSTOSO 1 0925VSTOSO >CI108 i 9/25/89 i 11 :29 I
02 : 0925VELKC 1 O925VBLKC i >CI109 1 9/25/89 i 12 :45
031 45458 1 :5 1 PBS7121SSE 1. :5 1 >CI110 1 942S/89 14 :25
04
05i

07' '
08 .

10 ; '

131 I
141
15 .

;
'

171 ;
18,
lei '

20 .
21' '
221 '
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SA
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUORCEENZENE (BFB)

Lab Name : H:ttman Ebasco

Lab Code : HITMAN Case No : Nn~^

Lab File I0 : :AI100

Instrument 10 : HP5895-A

Matrix : SOIL

Contract : ESI 7019

SAS No : N .A . SDG No : N .A .

BFB Injection Date : 9/25/85

BFS Injection Time : 11 :05

Level : LOW Column : We

1 7. RELATIVE 1
m/e 1 ION ABUNDANCE CRITERIA I ABUNDANCE

~sxxxixxaexa==x-axxs~c=xxsnax=sx--xxx=sx=axaxx=xx-xsxxsx==xi=-===-___--=-=i

1 50 1 15 .0 - 40 .0 : OF MASS SE 1 17 .7
I 75 I 30 .0 - 60 .0;: OF MASS 95 I 42 .6 I
I 95 1 Base peak, 100,". relative abundance I 100 . '
I 96 1 5 .0 - 9 .0% of mass 95 1 6 .1 I

173 1 Less than 2 .09. of mass 174 I .8( 1 .0)1
174 I Greater than 50 .0%. of mass 95 1 82 .9
175 I 5 .0 - 9 .0% of mass 174 I 6 .0( 7 .2)1 ;

I 176 I Greater than 95 .0%, but less than 101 .0% of mass 1741 79 .2( 95 .6)11
177 I S .0 - 9 .0% of mass 176 I 4 .8( 6 .0)21

i-Value is % mass 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS :

I LAB I EPA I LAB I DATE 1 TIME I
1 SAMPLE ID 1 SAMPLE N0 . I -FILE ID 1 ANALYZED 1 ANALYZED I
laaasaassaa-alasssaaaxxaaaseasx~asasassxasxlaxsx=asa=slaxvx=xxxax~

011 0925VAST50 I 092SVASTSO I >AI102 I 9/25/89 1 12 :S1 I
021 092SVABLK 1 096SVABLK I >AI103 I 9/'25/89 I 15 :28
031 SS461 1 :25 I PBS712ISSS 1 :25 I >AI104 I 9,25/89 1 16 :34 I
041 HE#5461MS 1 PBS712ISSSMS I >AIi05 I 9/25/89 1 17 :16 I
051 HE#S461MSD I PBS7121SSSMSD I >AI106 I 9/25/89 I 17 :59
061 #5462 1 :62 1 PBS7121SS9 1 :62 I >AIi07 I 9/25/89 1 18 :42
071 #5459 1 :10 I PES712ISSE 1 :10 I >AI109 I 9/25/89 I 19 :24 I
081 #5460 1 :10 1 PBS7121SS7 1 :10 I >AI110 I 9/25/89 I 20 :07 I
091 #5467 1 :5 I PBS7131SSS 1 :5 I >AI111 1 9/25/89 I 20 :49
101 #5471 1 :5 I PBS14115S4 I :S 1 >AI112 I 9/25/89 I 21 :32 I
III #5472 1 :10 I PES1411SSS 1 :10 I >AI113 I 9/25/89 1 22 :14 I
121 I

141 '
15 . I
16! I I I I I
17 : '
18' '

'201
21' 1 ;
22 : I I I f
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5A
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (8F8)

Lab Name : Hittnan Ebasco

Lab Code : HITMAN Case No : NASA

Contract : ESI 7019

SP,S No : N .A . SCG No : N.A .

Lab File ID : >AI114 BFS Injection Date : 9/26/89

Instrument ID : HP5895-A BFB Injection Tine : 9 :28

Matrix : SOIL Level : MED Column : WS

7. RELATIVE ;
; M/e ; ION ABUNDANCE CRITERIA ; ASUNQ'iNCE
1=xaxaixaxxaazaxaa=aaxxaxx:aaaaaxaaaazasaaasxzzazaxaxaaxxaxCi==xxa-aCxx=xxc

; 50 I 1S .0 - 40 .0 . OF MASS 95 ; 16 .9 ;
; 7S ; 30 .0 - 60 .0% OF MASS 95 38 .6
; 95 1 Base peak, 1007. relative abundance ; 100 . ;
; 96 ; 5 .0 - 9 .0% of mass 95 8 .6 ;
1 173 1 Less than 2 .0% of Mass 174 ; 0 .0( 0 .0)1 ;
; 174 ; Greater than 50 .0% of Mass 95 56 .3 ;
; 175 ; 5 .0 - 9 .0% of Mass 174 1 4 .3( 7 .6)1 ;

176 ; Greater than 95 .0 :, but less than 101 .0% of mass 174 ; 5S .0( 97 .7)1 ;
; 177 ; 5 .0 - 9 .0% of mass 176 ; 3 .8( 6 .9)2 ;

1-Value is 9. mass 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS :

I LAB t EPA ; LAB DATE ; TIME ;
; SAMPLE ID 1 SAMPLE N0 . 1 FILE ID ; ANALYZED ; ANALYZED 1
lassasaaaa:aslaazsaasasaxaazseals:ssa:aa:aiaxasxsasaaiasxzxxxszxi

01 ; 0926VASTSO I 0926VASTSO I >AI115 1 9/26/89 1 . 11 :14 ;
02 ; 0926VABLK ; 0926VABLK ; >AI116 ; 9/26/89 1 12 :32 ;
03 ; #5462 1 PBS712ISSS ; >AI117 ; 9/26/89 ; 15 :00 ;
04 ; ; ;
05 .
06 ; ; ;
07 ; ; ;
081
091 ; ;
10 ;
11 ;
121, ,
13 . '
14' ,,
15 ; 1 '
16 ; S ',
17 ; ,
18'
19 ;

'
'

20 ; '
21 ;
221
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c9ASCO ENVIRONMENTAL
A n-sion of EBASCO SERVICES INCORPORATED

5000 Bradenton Avenue . Suite 200 . Dublin . OH 43017, (614) 761 .2004, Fax (614) 761-2116

4

January 31, 1991

Mr . Ronald Zurawski, P .E .
Project Manager
NASA Lewis Research Center
Mail Stop 501-8, Building 501
21000 Brookpark Road
Cleveland, Ohio 44135

P~5©o -~

EBASCO

SUBJECT : Transmittal of Copies of the Final Report on the Site
Assessment Performed for Former Underground Storage Tank
Numbers 7132-1, 7132-2 and 7132-3 at the Plum Brook
Station

Dear Ron :

.:tached are six copies of the Final Report on the site assessment
performed for the three former underground storage tanks at the
Garage and Maintenance Area at the Plum Brook Station that you
requested in our recent telephone conversation .

As always, give me a call if you have any questions about this
report or if I can be of any further assistance .

Sincerely,

01
Ronald J . Marnicio, Ph .D ., P .E .
Principal Engineer, Columbus Operations

RJM :ls

Attachments
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