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1 .0 Introduction

Located south of Sandusky, Ohio, the former Plum Brook Ordnance Works (PBOW)
installation was operated from 1941 to 1945 by the Department of Defense (DOD) for the
manufacturing of trinitrotoluene (TNT), dinitrotoluene (DNT) and pentolitc .
Contamination that is potentially related to DOD activities has been detected at several
sites within the facility . These sites are being addressed by the DOD under the Defense
Environmental Restoration Program (DERP), Formerly Used Defense Sites (FUDS) .

A limited Site Investigation (SI) of the former Pentolite Area Waste Lagoons (PAWL),
one of the PBOW sites, is documented herein . The potential for contamination of the
former PAWL site was identified in an Inventory Project Request (INPR) (Huntington
District U.S . Army Corps of Engineers (USACE), 1998). The purpose of this limited (SI)
was to evaluate the potential contamination of the PAWL site due to past Department of
Defense (DOD) activities . The References section of this report identifies the guidance
documents and inforrnation used to complete this investigation. Historical information
was reviewed to identify the environmental media and locations most likely to be
affected . Field sampling and chemical laboratory analyses were performed to evaluate
the environmental media at the site . Results of the laboratory analyses were then
compared to risk-based, media specific screening criteria . USEPA Region 9 Preliminary
Remediation Goals (PRGs) have been used as the screening criteria .

This project is one of several limited SI projects simultaneously undertaken by the US
Army Corps of Engineers to be executed by the Louisville District (CELRL) in
cooperation with the Huntington District (CELRH).

The sampling and chemical laboratory analyses were performed in accordance with the
Quality Assurance Project Plan (QAPP) prepared by the Corps of Engineers, Louisville
District, dated June 1999 .

2 .0 Site Description

2.1 Location

The PAWL site is located within the northern portion of the National Aeronautical and
Space Administration (NASA) operated Plum Brook Station (PBS) facility in Erie
County, Ohio . The PBS facility, formerly Plum Brook Ordnance wrOoks (PBOW),
occupies 6,400 acres of land belonging to Perkins, Huron, Milan, and Oxford Townships,
and is located approximately four miles south of Sandusky, Ohio . Figure I (attached)
illustrates the PBOW vicinity location plan . Figure 2 (attached) depicts a more detailed
illustration ofPBOW and Figure 3 (attached) shows the PAWL site location plan .

The former PAWL includes approximately 1 .3 acres within the vicinity of the currently
existing Plum Brook Reactor Facility (PBR-F). See the Sample Location Plan on Figure 4

Pentolite Area Waste Lagoons, PBOW July 2000
Site Investigation Report



(attached) for the location of the former PAWL illustrated on the current site layout). The
PAWL are not currently detectable and the area is grass covered and relatively flat . This
area is located just south of the PBRF Hot Laboratory and surrounded by an 8-foot tall
chain-link fence. Current photographs ofthe area are provided in Appendix A.

Erie County is characterized by a continental climate. Winters are cold and cloudy and
summers are warm and humid. The county's first freezing temperature typically occurs in
October, and its last freezing temperature is normally in April. Average annual
precipitation for Sandusky from 1961 to 1990 was 34.05 inches . Wind is from the
southwest 55 percent ofthe time (Dames & Moore 1997) .

2.2 Topography

According to historic plans obtained from the PBS Preliminary Assessment (PA)
(Science Applications International Corporation Report (SAIC), 1991), the surface
elevation of the waste lagoons was 626.15 feet msl. The perimeter bottom of the waste
lagoon angled at a slope of about 2 :1 to a bottom elevation of 620 .5 msl. The surface of
the area that presently occupies the former PAWL is relatively flat and at about 630 feet
above mean sea level (msl). Based on review of historic topographic quadrangles
(USGS, 1959, 1969 and 1979), the surface elevation in the former PAWL has not
changed significantly since the PAWL were filled in conjunction with the construction of
the Plum Brook Reactor Facility (PBRF). Copies of the 1959 and 1969 topographic
quadrangles are included in Appendix B.

2.3 Hydrology

Based on discussions with NASA personnel, the entire Plum Brook Reactor Facility was
specifically graded so that all surface water would flow into a series of catch basins, all of
which fed into the Water Effluent Monitoring System . This single outfall from the entire
27-acre site is located in the southeast comer of the fenced in area . Form here the water
is discharged into Pentolite Ditch, which runs cast to Plum Brook. The point at which
Pentolite Ditch enters Plum Brook is just upstream of our NPDES monitoring station for
Plum Brook, prior to it leaving the PBS boundary . Plum Brook flows north from here to
end up in Sandusky Bay.

Based on published hydrologic information (U.S . Department of the interior, 1987), the
closest wetland to the former PAWL is a reservoir about 500 feet to the east . A wetlands
map of the area is included in Appendix C.

2.4 Geology

2 .4 .1 Plum Brook Ordnance Works (Installation- Wide
Based on the Site Wide Ground Water Study (IT Corporation, 1997-1998), three
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forinations, all of the Devonian Age, underlie the PBOW installation . The
Delaware Limestone is the lowerinost formation . It is characterized as a hard,
dense, finely crystalline limestone and dolomite . Dissolution of this unit has been
described which has produced solution channels along bedding planes and joints,
and has even formed caverns in some areas . The unit is typically buff-colored and
usually described as fossiliferous . In the vicinity of PBOW, benzene, toluene,
ethyl benzene, and xylene (BTEX) and hydrogen sulfide are common in area
quarries . Overlying the Delaware Limestone is the Olentangy Fon-nation. Two
members of the Olentangy Formation have been characterized at the PBOW
facility, the Plum Brook Shale and the overlying Prout Limestone . The Plum
Brook Shale is interpreted to consist of approximately 35 feet of bluish-gray, soft,
fossiliferous shale containing thin layers of dark, hard, fossiliferous limestone .
The Prout Limestone has been interpreted to be a unit approximately 15 feet thick
which outcrops occasionally in a 1,000 to 2,000-foot wide, northeast striking band
across the middle portion of the PBOW. It has been described as a dark-gray to
blue, very hard, siliceous, fossiliferous limestone or dolomitic mudstone . The
uppermost forination at the PBOW facility is the Ohio Shale . Only one member
of the Ohio Shale fori-nation is present in the PBOW area- the Huron Shale . This
unit has been described as black, thinly bedded, with pyrite and abundant
carbonaceous matter with some large pyrite/carbonate concretions up to 6 feet in
diameter .

The bedrock overburden in Erie County is predominantly glacial till, glacial
outwash or glacial lacustrine (lake) deposits . In the vicinity of PBOW, the soil
has been interpreted to be lacustrine . In many areas, the overburden also consists
of highly weathered bedrock. The thickness of the overburden ranges from
approximately 5 feet or less for most ofPBOW to greater than 25 feet . The
overburden is thickest on the northern portion of the installation .

2 .4 .2 Pentolite Area Waste Lagoons (Site Specific)
A subsurface boring record (Dames and Moore, 1997), located about 1/4mile east
of the former PAWL site, indicated a subsurface profile consisting of an upper
layer of brown fine sand extending from the ground surface to a depth of
approximately 6 feet below ground surface (bgs) . Based on the review of
historical grading plans, this upper layer may be fill material associated with the
construction of the PBRF . This upper layer is generally underlain by a layer of
consisting of silty clay and clayey silt soils extending to limestone bedrock . Shale
fragments were encountered in the overburden soils from 14 feet to 24 feet bgs .
Limestone bedrock was encountered at a depth of about 24 feet b1gs .

The subsurface conditions encountered during this investigation are described inZ:~
Section 3 .1 of this report . Generally, the lithology encountered was consistent
with the anticipated conditions from the information reviewed .
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2 .5 Hydrogeology

2.5.1 PBOW (Installation Wide)

Based on the Site Wide Groundwater Study (IT Corporation 1997-1998), potable
groundwater has been encountered in the bedrock units underlying the PBOW
facility . Generally this groundwater flows north toward Lake Erie . Based on the
hydrogeologic information given in Appendix D (Groundwater Resources of Erie
County, 1986), the PBOW facility includes 3 distinct hydrogeologic regions .
Groundwater yields from these regions range from limited, to the northeast and
south, to more than 500 gallons per minute (gpm), to the northwest.

2 .5 .2 PAWL (Site SpecLificJ

No groundwater was encountered in the soil borings at the time of our fieldwork
for this Sl investigation . Groundwater encountered in the overburden soils
beneath the PAWL site would likely be perched or trapped water. Perched water
occurs in irregular, discontinuous granular zones within the soil overburden .
Perched water sources contain widely varying quantities of water depending on
recent precipitation and other site-specific factors. Based on the soil types
encountered, overburden groundwater quantities should be minimal .

Based on the hydogeologic infon-nation presented in Appendix D, the PAWL site
is located in a hydrogeologic region that reports groundwater yields of 15 gpm, or
less from wells drilled into the limestone . Hydrogen sulfide may be present in
varying amounts.

2 .6 Operational History and Waste Characteristics

2 .6 .1 Plum Brook Station (Installation Wide)

Based on the Archives Search Report (USACE, 1993), the original PBS site was
established in 1941 and referred to as Plum Brook Ordnance Works (PBOW) .
The installation was established for the purpose of manufacturing trinitrotoluene
(TNT), dinitrotoluene (DNT), pentolite, and nitric and sulfuric acids. Built by
E.B . Badger and Sons Company, the facility was operated under contract by the
Trojan Powder Company. Production of explosives ceased two weeks after
Victory over Japan (VJ) Day, with excess of one billion pounds of explosives
manufactured during the four-year operating period .

By September 1945, the entire Ordnance Inspection Department was abolished .
Decontamination of TNT, acid, pentolite and DNT manufacturing lines was
completed during the last quarter of 1945 . On December 17, 1945, the physical
custody of the plant was transferred from Trojan to the Ordnance Department .
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The USACE assumed responsibility for maintenance and custodial duties until
September 1946 when the property was transferred to the War Assets
Administration (predecessor to the Government Services Administration (GSA)),
after it was certified by the U.S . Army to be decontaminated .

NASA acquired the PBOW in 1963 and presently uses the site, now referred to as
PBS .

The PBS site currently lies in an area that is primarily rural and agricultural with a
low population density . The NASA Glenn Research Center occupies a majority
of the fori-ner ordnance works. The Department of the Arrny maintains a reserve
center on the southernmost portion ofthe facility . The remainder of the former
installation is in private ownership with the vast majority being cultivated . Based
on the referenced USDA Soil Survey, the majority of the crops cultivated in Erie
county are primarily fruits and vegetables of various types . Specific crops are
unknown at this time . A tract along the northern boundary is owned by the
Perkins Board of Education and is used as a bus maintenance facility. A land use
map (dated 1980/1983) and an historic land ownership map (dated 1865) of the
PBOW and its vicinity is included in Appendix E.

2 .6 .2 Pentolite Area Waste Lagoons (Site Specific

2 .6.2 .1 Historic Conditions

Based on the referenced SAIC report, the first stage of the pentolite
manufacturing process involved the nitration of pentaerythritol (PE) by adding
nitric acid and water. Pentaerythritol tetranitrate (PETN) was an end product of
this process, along with wastewater containing 5% nitric acid . Then, the PETN
was treated with water, acetone, and ammonium bicarbonate to dissolve and
neutralize the free acid present. Mixing equal parts of PETN and TNT produced
pentolite . This step also involved the addition of acetone and water. The
stoichiometric relationship of the pentolite manufacturing process is as follows:

PE + HN03+ H20 >PETN + wastewater (nitric acid as 5%)

0 PETN + acetone + ammonia bicarbonate + HO --> preliminary filtered

neutralized PETN + wastewater

(TNT + acetone) + (PETN + HO) --> pentolite + wastewater

The wastewater from the pentolite manufacturing process potentially contained
some PE, PETN, TNT, and acetone . Wastewater from each of the three stages of
the manufacturing process was conveyed to two settling basins or the PAWL via
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vitreous sewer pipes . A wastewater ditch (15-inch channel pipe) encircled the
entire perimeter of the lagoons. Wastewater from the first two-pentolite lines,
along with wastewater from the acetone recovery house, entered the lagoons at the
west inlet from the wastewater ditch. Wastewater from the third pentolite line
entered the lagoons at the east inlet from the wastewater ditch. Once inside the
ditch, the flow of the wastewater was north to south. Three inverts, located at the
north and south ends of the lagoons, fed the wastewater into two timber rising
wells filled with limestone . These limestone beds were apparently served as
filters and extended 35 feet into the lagoons . The remainder of the basins further
settled the wastewater until it eventually passed over the outlet weir and was
pumped to a secondary treatment facility . Specific wastewater details, treatment
processes, and sludge disposal methods are not known.I

The PAWL were constructed of pre-cast concrete blocks (15 feet by 9 feet by 4
inches thick) with asphalt expansion j oints, and each lagoon measured
approximately 112 feet by 137 feet . Four to six inches ofNo. 4 gravel had
underlain the PAWL . Details of the Plans and Sections of the PAWL are shown
on Figure 5A and 5B (attached) .

Based on the Site Inspection Report (Morrison Knudsen, 1994), the Pentolite Area
was decommissioned in 1945 when ordnance manufacturing ended . All of the
buildings in the area were to be removed or burned in place according to the
decontamination procedures . Decontamination of pentolite manufacturing lines
was halted during the last quarter of 1945, and it was estimated that 65% of the
necessary decontamination of PBOW had been completed by December 1945 .
The "Shut Down and Decontamination Procedures for PBOW, Sandusky, OH,"
(Dykema and Lee 1944) states that the stand by and storage procedure for the
pentolite settling basin consisted of the following :

I . Draining and flushing limestone bed and basin proper with a high-pressure
hose .

2 . Removing limestone while it is completely wet and flush basin thoroughly
after removal.

3 . Inspecting basin thoroughly for evidence of accumulated explosives .

Based on the Records Reviews Report (Dames & Moore, 1997), there is no
information regarding decontamination of surrounding soils in the Pentolite Area .
Furthermore, the decontamination procedures do not mention the removal of the
concrete slabs of the PAWL and an aerial photograph from 1956 shows that the
lao,oons were still intact . However, this aerial photo indicates that the vitreous
sewer pipes leading to the lagoons have been removed. Based on the
decontamination procedures, it is assumed that these lines were flushed with water
and then thoroughly cleaned with acetone.

According to SAIC the PAWL remained essentially intact until 5 July 1956 when
approximately 500 acres (including the Pentolite Area and PAWL) was leased by
the NASA from the Department of the Army. The Plum Brook Reactor Facility
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(PBRY) was constructed on this site, and consequently, the PAWL were most
likely removed . The entire Pentolite Area was filled and graded to facilitate
construction of the PBRF. According to Dames and Moore, a memo by Everett
and Campbell in 1958 states that the "Pentolite Area of approximately 117 .3 acres
was decontaminated, demolished, and cleared for use as the Lewis Laboratory
Reactor Facility . " Three photographs loaned to the Corps of Engineers Louisville
District Engineering Division from a scrapbook held by the on site NASA
facilities staff show extensive disturbance of the contours of an area that included
the PAWL . These construction photographs of the PBRF, circa 1958, show that
the PAWL concrete liners were missing, leaving two irregularly shaped shallow
excavations . Examination of the subject photographs indicates that construction of
the reactor facility removed the PAWL features . A 1959 historic topographic
quadrangle reveals the PBRF with no evidence of the PAWL.

A copy of historical aeriial photographs dated 1956, 1969, 1977 and 1995 are
included in Appendix F.

2 .6 .2 .2 Current Conditions

No previous investigations have been performed at the waste lagoons. However,
an Underground Storage Tank Corrective Actions Remedial Investigation,
Feasibility Study, Phase I Report (Ebasco Environmental, 1991) was perforined in
the vicinity of the lagoons. Six monitoring wells were installed and groundwater
and soil samples were collected . Four VOCs were detected in the soil samples
including, 1,2-Dichloroethene at 120 ug/kg, 1,1,1- Tricloroethane at 22 ug/kg
Trichloroethene at 760 ug/kg and Tetrachloroethene at 19 ug/kg.

Based on a June 1999 site visit, the PAWL are no longer visible. The area of the
PAWL is grass covered and relatively flat . The comers of the former PAWL were
surveyed, based on aerial photographs, to accommodate soil borings . This area is
located just south ofthe PBRF Hot Laboratory and surrounded by an 8-foot tall
chain-link fence . Current photographs of the area are given in Appendix A.

Environmental Information and Imaging Services (ERIIS) performed a databaseI
search of the PBOW vicinity . The data base search included those sites within
close proximity to the PBOW that are currently listed under the following
database records :

0 National Priorities List (NPL)
0 Resource Conservation and Recovery Information System- TSDs : Subject to

Corrective Action (RCRIS_CA)
" Resource Conservation and Recovery Infomiation System- Non-Corrective

Action TSD Facilities (RCRISTS)
" Comprehensive Environmental Response, Compensation and liability

Information System (CERCLIS)
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No Further Remedial Action Planned Sites (NFRAP)
Resource conservation and Recovery Information System-Large Quantity
Generators (RCRIS_LG)
Resource conservation and Recovery Information System-Small Quantity
Generators (RCRIS_SG)
Emergency Response Notification System (ERNS)
Ohio Master Sites List (HWS)
Ohio Leaking Underground Storage Tank Report (LRST)
Ohio Solid Waste Facility List (SWF)
Ohio Underground Storage Tank Report (RST)

A description of each of these records is presented in Appendix G. Within the
radii on the ERRIS figure in Appendix G, the search revealed 25 LRST sites, Is
RST sites, 3 SVVF sites, I RCRIS

-
TS site, I NFRA-P site, 5 RCRIS-SG sites, I

ERNS site and 3 HWS sites . Of these sites, 6 LRST sites, 9 RST sites, I
RCRIS-SG site, I RCRIS-TS site, I NFRAP site and I HWS site are located on
the PBOW installation and the remainder are located outside the installation
boundary . Information concerning each of these listed facilities and their location
is included in Appendix G. Based on the proximity of these sites and/or their
status, the potential for any of these listed facilities to negatively impact the
PAWL site is minimal .

3 .0 Soil[Waste Source Sampling

3 .1 Sampling Activities

Based on historical data, the most likely location to encounter contaminated media
associated with the operation of the PAWL is within and below the former lagoon
features . Using historical aerial photographs and geo-referencing the former lagoon
locations were identified for soil borings and sample collection . Five soil borings were
advanced within the footprint of the former lagoons using direct push sampling methods.
Borina, DP02 was advanced in the vicinity of the fon-ner east inlet location . Boring DP03
was advanced at the parameter of the fon-ner lagoons, that is the wastewater ditch. The
remainder ofthe borings were located to incorporate the entire footprint of the lagoons
attempting to capture a significant release . The boring locations are illustrated on the
Sample Location Plan (Figure 4) . In addition, the boring locations are shown on a 1950
aerial photograph and 1997 aerial photograph (Figures 6 and 7, respectively) ."

Each boring location was surveyed using the state plane coordinate system . Survey data
is included on the boring location plan . Continuous soil samples were obtained in two to
four foot intervals until the borings were ten-ninated . Boring termination depths ranged
frorn 8 feet bgs to 22 feet bgs.

A representative portion of each sample was field screened for VOCs and TNT and field
classified in accordance with the Unified Soil Classification System (USCS) . Field
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screening for VOCs was perforined using a photoionization detector (PID) . Field
screening, for TNT was perforined using and EnSys Test Kit . As a safety measure,
radiation screening was performed throughout the field activities . Details on field
screening procedures are outlined in the associated, above referenced QAPP. The general
subsurface conditions encountered in the borings and results ofthe field screening are
illustrated on the boring logs given in Appendix H. Detailed soil sample collection data
along with field screening results are also documented on the "Soil Sample Collection
Field Sheets" also given in Appendix H.

Beneath a surface veneer of grass, each boring generally encountered an upper layer of
fill material consisting of silty fine sand . This material was field classified as SP, poorly
graded sands or SM, silty sands/ sand silt mixtures in accordance with the USCS.
Laboratory plasticity and sieve analysis indicated a selected sample of this material to be
ML, silty or clayey fine sand, in accordance with the USCS. The results of the plasticity
test and sieve analyses are presented in Appendix 1. This upper fill layer extended to
depths ranging from about 2.5 to 6 .0 feet bgs. A thin layer of crushed limestone was
encountered at the bottom of the fill material in several of the borings. This crushed
limestone layer is most likely a remnant of the sub-base material beneath the concrete
bottom of the former waste lagoons.

Beneath the upper layer each boring generally encountered a second strata consisting of
silty clay soils with an occasional sand seam. This material was field classified as CL,
silty clay of low plasticity, in accordance with the USCS. Laboratory Plasticity testing
confin-ned this field classification . The results of these plasticity tests are presented in
Appendix 1 . This silty clay material extended to the boring, termination depth in each of
the borings. Boring DP-04 was advanced to bedrock, which was encountered at a depth
of approximately 22 feet bgs . Groundwater was not encountered in any of the borings at
the time of the field activities .

Selected subsurface soil samples were sent, under chain of custody protocol, to an off site
laboratory for chemical analyses . Chemical analyses of each laboratory sample included
Volatile Organic Compounds (VOCs), Target Analyte List (TAL) Metals, and
Explosives . Samples selected for chemical analyses were based on the interval most
likely to be contaminated from visual indications and/or field screening results . The
results of the chemical analyses are presented in Appendix J . A summary of the chemical
analysis results is presented in Tables 1 and 2 .

Field quality control (QC) samples were collected to monitor sampling precision, cross
contamination, and decontamination procedures . These QC samples included duplicate,
rinsate and temperature blanks collected in accordance with the procedures outlined
within the QAPP, dated May 1999, revised July 2000 .

3.2 Targets

The PAWL site is currently located within a restricted area associated with the PBRF .
The area is surrounded by an 8-foot high, security fence and is accessible to plant and
maintenance workers.
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3 .3 Field Screening

Field screening with the PID meter revealed insignificant levels of organic vapors . Field
screening for TNT revealed negligible explosive concentrations in the soils. Field
screening results are shown on the boring logs in Appendix H. Field screening for
radiation revealed only background levels .

3.4 Analytical Results

General: The results of the chemical laboratory analysis and chain of custody
documentation are given in Appendix I An independent chemical data validation
assessment is provided in Appendix K. Based on evaluation of the geology
encountered in the borings, the following chemical samples likely represent the native
materials below the former PAWL : samples from Boring DP02, the 2.0-3 .9 feet
sample from Boring DP03 and the 4-6 feet sample from Boring DP05 . The remainder
of the chemical samples likely represents the fill material associated with the
decommissioning ofthe formerPAWL. A summary of the samples taken for
chemical laboratory analyses is given in the following table.
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SOIL SAMPLES COLLECTED FOR CHEMICAL LABORATORY ANALYSES

Boring Sample Sample Soil Type Chemical Laboratory Analyses
Number Number Depth (ft) (USCS) (SW-846 Methods)

Explosives : 8330
PBOW99-DPO02- VOCs : 8260B

DP02 0004 2 .0-4 .0 CL TAL Metals : 6000/7000 series

Explosives : 8330
PBOW99- VOCs : 8260B

DP02 DPO02-0006 4 .0-5.8 SP&CL TAL Metals : 6000/7000 series

Explosives : 8330
PBOW99- VOCs : 8260B

DP02 DPO08-0004 4 .0-5.8 SP&CL TAL Metals : 6000/7000 series
(duplicate)

After Explosives : 8330
PBOW99- Sampling Rinsate VOCs : 8260B

DP02 RN002-0001 PBOW99- Water TAL Metals : 6000/7000 series
(Rinsate) DPO02-006
PBOW99- Explosives : 8330

DP03 DPO03-0002 1 .0-2 .0 CL TAL Metals : 6000/7000 series

PBOW99- Explosives : 8330
DP03 DPO03-0004 2 .0-3 .9 SP&CL TAL Metals : 6000/7000 series

Explosives : 8330
PBOW99- VOCs : 8260B

DP04 DPO04-0002 0 .0-1 .6 SID TAL Metals : 6000/7000 series

Explosives : 8330
PBOW99- VOCs : 8260B

DP04 DPO04-004 2 .0-3 .7 SID TAL Metals : 6000/7000 series

Explosives : 8330
PBOW99- VOCs : 8260B

DP05 DP05-0002 0 .0-2 .0 SID TAL Metals : 6000/7000 series

Explosives : 8330
PBOW99- CL, SP & VOCs: 8260B

DP05 DPOO05-0006 4 .0-6.0 (ML-SM) TAL Metals : 6000/7000 series

PBOW99- Explosives : 8330
DP06 DPO06-0002 0 .0-2.0 SM TAL Metals : 6000/7000 series

PBOW99-
DP06 DPO06-0004 2 .0-4.0 SM Explosives : 8330

VOCs : 8260B
DP06 PBOW99- 4 .0-5.9 SM&CL TAL Metals : 6000/7000 series

DPO06-0006 Explosives : 8330

Inorganic Analyses : Table I lists the metals detected in the samples and the
associated screening criteria (Region 9 PRGs) . All reporting, limits were below the
PRGs. None of the metals detected were above the PRG with the exception of
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arsenic . However, based on the referenced report entitled "Site Investigation of the
Reservoir No . 2, . . . Ash Pit" (IT Corporation, 1997), the arsenic detected is consistent
with background levels . There were no PRG available for calcium, manganese,
sodium and thallium .

Volatile Organic Analyses: Table 2 lists the VOCs detected in each sample
analyzed and the associated PRGs. All reporting limits were below the PRGs. None
of the VOCs detected were above the PRG . There was no PRG available for 2-
Butanone .

Explosive Analysis : All of the samples analyzed revealed undetectable levels of
explosives . All reporting limits were below the PRGs .1-1

Radiation Testing : As a safety measure, selected samples were tested for radiation
by Method HASL 300. The results of the testing are also included in Appendix J.0
None of the samples detected revealed radiation levels above background levels .

Independent Data Validation : Independent data validation revealed the
laboratory analytical data is acceptable . Details on chemical data validation are
presented in Appendix K.

3 .5 Conclusions

The primary purpose of the this investigation was to evaluate the potential for
contamination of the PAWL site due to past Department of Defense (DOD) activities .
Sampling was directed to locations most likely to be contaminated . That is, soil samplesID
were taken and analyzed within and below the former PAWL features and compared to
Region 9 PRGs. Contamination was not revealed by the soil sampling, field screening1.
and chemical laboratory analyses performed within the potential source area of the
PAWL site . Independent data validation revealed the laboratory analytical data is
acceptable .

4.0 Ground Water Pathways

4.1 Hydrogeology

Hydrogeologic conditions at the PBOW are detailed in a Section 2.5 . No Groundwater
was detected in the overburden soils during our field activities . Any overburden
groundwater beneath the PAWL site is generally expected to be perched or trapped water
of minimal quantities . Based on the regional hydrogeologic information in Appendix D,
groundwater sources in the bedrock forinations beneath the site are expected to be yield
15 gpm or less . The soil types beneath the former PAWL would significantly impede
mi,gration of contaminates to the deeper bedrock aquifer .
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4.2 Targets

The PBS is a large NASA testing facility surrounded by residential and commercialZ-
development. Both PBS and the surrounding, development obtain drinking water from
the Erie County Water Company, which takes its water from Lake Erie .

4 .3 Conclusions

Groundwater was not encountered in any of the borings at the time of the field activities ;
therefore, no overburden groundwater samples were obtained . Based on the
hydrogeologic information reviewed and obtained, both overburden and bedrock
quantities and potability appear limited . Because soil sampling and analyses did not
reveal a source of contamination, it is unlikely that groundwater has been impacted by the
operation or decommissioning of the PAWL site .

5 .0 Surface Water Pathways

5.1 Hydrology

The entire Plum Brook Reactor Facility was specifically graded so that all surface water
would flow into a series of catch basins, all ofwhich fed into the Water Effluent
Monitoring System. This single outfall from the entire 27-acre site is located in the
southeast comer of the fenced in area . Form here the water is discharged into Pentolite
Ditch, which runs east to Plum Brook. The point at which Pentolite Ditch enters Plum
Brook is just upstream of the NPDES monitoring station for Plum Brook, prior to it
leaving the PBS boundary . Plum Brook flows north from here to end up in Sandusky
Bay.

No surface water was available at the time of our field activities ; therefore, no surface
water samples were taken.

5.2 Targets

The PAWL site is currently located within a restricted area associated with the PBRF.
The area is surrounded by an 8-foot high, security fence and is accessible only to plant
and maintenance workers .
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5 .3 Conclusions

Surface water samples were not available at the time of the field activities . Surface soil
samples within the potential source area did not reveal contaminated media. Therefore,
it is unlikely that surface water has been impacted by the operation or decommissioning
of the PAWL site .

6 .0 Air Pathways

PID air monitoring was performed throughout drilling activities . No measurements10 ID
above background were detected . A formal air-monitoring program was not conducted .
None of the soil samples within the potential source area revealed the presence of
contaminated media. Therefore, it is unlikely that the air quality has been, or is being
impacted by the operation or decommissioning, of the PAWL site .

7 .0 Summary, Conclusions and Recommendations

The goal of the PAWL SI was to gather the data necessary to evaluate the site for
contamination due to past DOD activities . Historical and database information was
reviewed and soil samples were collected and analyzed to evaluate the envirom-nental
media and the potential migration pathways . In addition, inforination gathered was used
to assess potential targets that could be affected by the site .

Wastewater from the pentolite manufacturing process was conveyed to two
settling basins known as the PAWL in the early 1940s. This wastewater
potentially contained metals, VOCs and explosives .

Based on historical aerial photographs and topographic quadrangles, the
PAWL were present in 1956, but were no longer present in 1959 .

0 Historical construction drawings, present topographic information and data
from soil borings indicate the former PAWL area was filled with sand in
conjunction with the construction ofthe PBRF between 1956 and 1959.

0 The location of the PAWL was identified by using historical aerial
photographs and geo-referencing

0 Field observations, soil sampling, field screening and chemical laboratory
analyses indicated no evidence of contaminated media.
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Review of construction photographs loaned by NASA personnel of the PBRF,
circa 1958, shows that the PAWL concrete liners were missing, leaving two
irregularly shaped shallow excavations .

Soil borings did not encounter the concrete slabs that reportedly lined the
former lagoons, indicating that the slabs have likely been removed.

NASA has initiated a detailed program to undertake the decommissioning of
the PBRF so that continued Nuclear Regulatory Commission (NRC) licensing
is not required . Additional data stemming from the decommissioning effort
indicates that the operation and decommissioning of the PAWL have not
negatively impacted the environment. (Montgomery Watson, 2000)

Based on the results of this S1, it appears that the operation and decommissioning of the
PAWL have not negatively impacted the environment. Both the construction
photographs and analytical data from USACE and NASA indicate that the PAWL area
has been removed. Hence there is no need to pursue additional work at the PAWL under
the FUDS program. Based on the results of this S1 and coordination with federal and/or
state regulatory authorities, a No Further Action (NFA) decision document for the former
PAWL site is recommended .
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Figure 513 : Construction Details of Pentolite Waste Water
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Photograph
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TABLE 1 : Soil Sample Analytical Result
Detection Summary
Inorganic Analysis

SW846 (6000/7000) Series Methods

Analyte
Sample Numbers

Results (Reporting Limits) mg/kg
Region 9

PRG (mglkg)
DPO02-0004 DPO02-0006 DPO08-0004

Aluminum 10,100 (23.8) 7260(24 .3) 6960(23 .4) 75,000
Antimony ND (1 .2) ND (1 .2) ND (1 .2) 30
Arsenic 7.0(1 .2) 6.4(1 .2) 6.7(1 .2) 0 .38
Barium 77.1(23.8) 64 .8(24.3) 56 .6(23.4) 5200

Beryllium ND (0.59) ND (0 .61) ND (0.58) 150
Cadmium ND (0.24) ND (0 .24) ND (0.23) 37
Calcium 15,900 (594) 27,800 (606) 19,000 (584) -
Chromium 15(0.59) 12 .1(0 .61) 11 .2(0.58) 210
Cobalt 6 .5(5 .9) 6 .2(6.1) 6 .8(5 .8) 3,300
Copper 18.0(3.0) 16 .0(3 .0) 17.4(2.9) 2,800

Iron 17,100 (1 .9) 13,400(12.1) 15,300 (11 .7) 22,000
Lead 13 .8(0.36) 14 .9(0 .36) 20.8 (0.35) 130

Magnesium 5,710(594) 9,100(606) 6,030(584) -
Manganese 226(1 .8) 348(1 .8) 391(1 .8) 3,100
Mercury ND (0. 12) ND (0 .12) ND (0.12) 22
Nickel 21 .0(4.8) 17 .9(4 .9) 17.7(4.7) 150

Potassium 857(594) 751(606) 651(584)
Selenium ND (0.59) ND (0 .61) ND (0.58) 370

Silver ND (0.59) ND (0 .61) ND (0.58) 370
Sodium ND (594) ND (606) ND (584)
Thallium ND (1 .2) ND (1 .2) ND (1 .2)
Vanadium 26 .2(5 .9) 18 .9(6 .1) 18 .7(5 .8) 520

Zinc 50 .0(2 .4) 46 .2(2 .4) 152 .8(2 .3) 22,000

* PRG not available
PRG = Preliminary Remediation Goal
mg/kg = milligrams per kilogram
Bold = over PRG



TABLE I (continued) : Soil Sample Analytical Result
Detection Summary
Inorganic Analysis

SW846 (6000/7000) Series Methods

Analyte
Sample Numbers

Results (Reporting Limits) mglkg
Region 9

PRG (mg/kg) .
DPO03-0002 DPO03-0004 DPO04-0002

Aluminum 8560(23.5) 4,790 (24.4) 6,530 (22.5) 75,000
Antimony ND (1 .2) ND (1 .2) ND (1 .1) 30
Arsenic 9.4(1 .2) 5.7(1 .2) 4.9(1 .1) 0 .38
Barium 49.6(23 .5) 35 .6(24.4) 82 .8(22.5) 5200

Beryllium ND (0.59) ND (0.61) ND (0.56) 150
Cadmium ND (0.24) ND (0.24) ND (0.22) 37
Calcium 88,200 (588) 35,600 (610) 17,500 (562) -
Chromium 13.5(0.59) 8 .8(0.61) 11 .1(0 .56) 210
Cobalt 9 .1(5 .9) 6 .1(6.1) ND (5.6) 3,300
Copper 41 .7(2.9) 13 .4(3 .1) 9 .7(2 .8) 2,800

Iron 20,000(11 .8) 12900 (12.2) 11,300 (11 .2) 22,000
Lead 13 .2(0.35) 7.8 (0.37) 14 .4(0 .34) 130

Magnesium 14,700 (588) 11,000 (610) 5,130(562) -
Manganese 632(l .8) 389(l .8) 191(l .7) 3,100
Mercury ND (0.12) ND (0 .12) ND (0. 11) 22
Nickel 26 .7(4 .7) 17 .6(4 .9) 11 .1 (4 . .5) 150

Potassium 2,310(588) 738(610) 658 (562)
Selenium ND (0 .59) ND (0 .61) ND (0 .56) 370

Silver ND (0 .59) ND (0 .61) ND (0 .56) 370
Sodium ND (588) ND (610) ND (562)
Thallium ND (1 .2) ND (1 .2) ND (1 .1)
Vanadium 18 .5(5 .9) 14.0(6 .1) 19 .9(5 .6) 520

Zinc 67 .9(2 .4) 38.6(2 .4) 40 .9(2 .2) 1 22,000

* PRG not available
PRG = Preliminary Remediation Goal
mg/kg = milligrams per kilogram
Bold = over PRG



TABLE 1 (continued): Soil Sample Analytical Result
Detection Summary
Inorganic Analysis

SW846 (6000/7000) Series Methods

Analyte
Sample Numbers

Results (Reporting Limits) mglkg
Region 9

PRG (!ng/kg)
DPO04-0004 DPO05-0002 DPO06-0006

Aluminum 5310(22.4) 9,410 (22 .7) 6,170 (24.7) 75,000
Antimony ND (1 .1) ND (1 .1) ND (1 .2) 30
Arsenic 4.8(1 .1) 7.4(1 .1) 5.9 (1 .2) 0 .38
Barium 27.6(22 .4) 49.7(22.7) 53.7(24.7) 5200

Beryllium ND (0 .56) ND (0.57) ND (0.62) 150
Cadmium ND (0 .22) ND (0.23) ND (0.25) 37
Calcium 12,400 (560) 23,900 (566) 44,900 (618) -
Chromium 8.7(0.56) 13.8(0.57) 10,9(0.62) 210
Cobalt ND (5 .6) 7.1(5.7) 6.6 (6 .2) 3,300
Copper 8.6(2.8) 13.1(2.8) 15.4(3.1) 2,800

Iron 11,400(11 .2) 15100 (11 .3) 15,100 (12.4) 22,000
Lead 11 .5(0 .34) 9.6(0.34) 9.3(0.37) 130

Magnesium 3,840(560) 8,160(566) 13,800 (618) -
Manganese 186(1 .7) 382(1 .7) 520(1 .9) 3,100
Mercury ND (0 . 1 1) ND (0 . 11) ND (0 .12) 22
Nickel 10 .7(4 .5) 18.3(4.5) 18 .9(4 .9) 150

Potassium ND (560) 1,290(566) 1,180(618) -
Selenium ND (0 .56) ND (0.57) ND (0 .62) 370

Silver ND (0 .56) ND (0.57) ND (0 .62) 370
Sodium ND (560) ND (566) ND (618)
Thallium ND (1 .1) ND (1 .1) ND (1 .2)
Vanadium 17 .3(5 .6) 22.0(5.7) 17 .6(6 .2) 520

Zinc 35 .5(2 .2) 45.6(2.3) 44 .5(2 .5) 22,006

* PRG not available
PRG = Preliminary Remediation Goal
mg/kg = milligrams per kilogram
Bold = over PRG



TABLE 1 (continued) : Soil Sample Analytical Result
Detection Summary
Inorganic Analysis

SW846 (600017000) Series Methods

Analyte
Sample Numbers

Results (Reporting Limits) mg/kg
Region 9
PRG

(mg/kg)
DPO06-0002 DPO06-0006 DPO06-0006

Aluminum 8710(23 .2) 8010(25.4) 8010(25 .4) 75,000
Antimony ND (1 .2) ND (1 .3) ND (1 .3) 30
Arsenic 7.1(1 .2) 8.3(1 .3) 8.3(1 .3) 0.38
Barium 54.3(23.2) 56.0(25.4) 56.0(25.4) 5200

Beryllium ND (0.58) ND (0.64) ND (0.64) 150
Cadmium ND (0.23) ND (0 .25) ND (0.25) 37
Calcium 28,100 (581) 25,900 (636) 25,900 (636) -
Chromium 13.4(0.58) 13 .0(0 .64) 13.0(0.64) 210
Cobalt 7.0(5.8) 8.3(6.4) 8.3(6.4) 3,300
Copper 15.3(2.9) 18 .9(3.2) 18 .9(3 .2) 2,800

Iron 16,400 (11 .6) 17,600 (12.7) 17,600 (12.7) 22,000
Lead 9.9(0 .35) 13.4(0.38) 13 .4(0 .38) 130

Magnesium 9770(581) 7,480(636) 7,480 (636) -
Manganese 395(1 .7) 357(1 .9)

_
357(1 .9) 3,100

Mercury ND (0.12) ND (0.13) ND (0 .13) 22
Nickel 20.2(4.6) 23.5(5.1) 23 .5(5 .1) 150

Potassium 1,200(581) 1,210(636) 1,210(636)
Selenium ND (0.58) ND (0.64) ND (0 .64) 370

Silver ND (0.58) ND (0.64) ND (0.64) 370
Sodium ND (581) ND (636) ND (636)
Thallium ND (1 .2) ND (1 .3) ND (1 .3)
Vanadium 22.4(5.8) 18.5(6.4) 18 .5(6.4) 520

Zinc 48.0(2.3) 52.0(2.5) 52 .0(2.5) 22,000

* PRG not available
PRG = Preliminary Remediation Goal
mg/kg = milligrams per killogram
Bold = over PRG



TABLE 2: Soil Sample Analytical Result
Detection Summary

Volatile Organic Analysis
SW846 Method 8260B

Sample Numbers Region 9
Analyte Results (Reporting Limits) ug/kg FRG

(ug/kg)
D12002-0006 DPO08-0004 DPO04-0002

Acetone 13(12) 16,000
Methylene Chloride 15 .9 (5.8) 1 7.1(5.6) 20

Sample Numbers Region 9
Analyte Results (Reporting Limits) ug/Ikg PRG

(ug/kg)
DPOOS-0006

Acetone 38(12) 16,000
2-Butanone 13(12)

* PRG not available
PRG Preliminary Remediation Goal
ug/kg micrograms per kilogram



Appendix A

Current Photographs of the
Pentolite Area Waste Lagoons (PAWL)
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Appendix B

Historic Topographic Quadrangles
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Appendix C

Plum Brook Ordnance Vicinity Wetlands Map



SCIA~

10 acres
ACREAGE GUIDE

1-1 20 acres

Other information including a narrative report concerning the
Welland resources depicted on this document maybe available .For information, contact :

Regional Director (ARDE) Region I
U .S . Fish and Wildlife Service
Lloyd 500 Bldg ., Suite 1692
500 N .E . Multnomah Street
Portland, Oregon 97232

SPECIAL NOTE
This document was prepared primarily by stereoscopic

analysis of high akitude aerial photographs . Wetlands were
identified on the photographs based on vegetation, visible
hydrology. and gvography in accordance with Ciassifics-
tion of Wetlands and Oeigoweter Habitats of the United
States JFVVS/OBS - 79/31 December 1979). The aerial
photographs typically reflect conditions during the specific
year and so son .hen they were taken . In addition, there

'a
,

is a margin of Orror inherent in the use of the aerial
photographs . Thts . a detailed on the ground and historical
analysis of a single site may result in a revision of the
wetland boundaties established through photographic
interpretation . In addition . some small wetlands and those
obscured by don ;e forest Cover may not be included on
this document .

Federal . State and local regulatory agencies wiihiurisdic-
tion over wertlanc S may define and describe wetlands in a
different manner than that used in this inventory. There is
no attempt, in e6her the design or products of this inven-
Icry. to define the limits of proprietary jurisdiction of any
Federal. State 0- local government or to establish the
geographical scope of the regulatory programs of govern-
ment agencies . Persons intending to engage in activities
invitiving modifications within or adjacent to walland
areas should Seek the advice of appropriate Federal, State
or local agencies concerning specified agency regulatory
programs and proprietary jurisdictions that may affect
such activities.
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Appendix D

Hydrogeologic Information
(Groundwater Resources of Erie County)
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I
LEGEND

AREAS IN WHICH YIELDS OF 100 TO 500 GALLONS PER MINUTE MAY BE
DEVELOPED .
'Jelds of more than 500gallons per minute have been developed at depths of less
khan 200 feet in cavernous limestone and dolomite . Domes'Jc supplies are
generally obtained at depths of around 100 feet
Hydrogen sulfide, in varying amounts, may be encountered in the bedrock .

Areas in which there is a potential concentration of contamination due to the
underground disposal of storm wastes from Bellevue .

unicipal nd industrial water supplies are available from wells drilled into
permeable sand and gravel deposits in ancient buried valley .

AREAS IN WHICH YIELDS OF 25 TO 100 GALLONS PER MINUTE MAY BE
DEVELOPED .
Buried valley containing morethan 150feetof unconsolidated deposits . Muchof
the valley fill consists of clay and fine sand . Extensive test drilling maybeneeded
to locate coarse materials capable of supplying larger yields to drilled wells .
AREAS IN WHICH YIELDS OF 5 TO 25 GALLONS PER MINUTE MAY BE
DEVELOPED .
Yields of 15, or less, gallons per minute are developed from wells drilled into the

F-1
limestone . Hydrogen sulfide may be present in varying amounts .

Chemical Analysis Table

Well site A 8 C D E F

Depth (ft .) 168 60 146 100 69 30

Aquifer LS LS SG SS Sh Sh

Iron (Fe) 0.33 0.02 1 .3 0.92 1 .1 0 .39

Calcium (Ca) 536 . 130 . 82 . 86 . 8.2 4.0

Sodium (Na) 6.5 29 . 30 . 21 . 479, 100 .

Chloride (CI) 12.0 49 . 0 .6 10 . 134 . 10 .

Fluoride (F) 1 .0 0 .3 0 .43 0 .2 0 .8 0.2

Sulfate (S04) 1224 . 232~ 68 . 72 . 188 . 16.0

Hydrogen Sulfide (H2S) 0.5 - - - Trace Trace

Hardness as CaC03 1537 . 472 . T 282 . 301 . 32.0 14.0

Dissolved Solids 2150 . 630 . - 328 . 1230, 267 .

pH 7.3 6.9 7 .5 6.8 8.0 6 .7

Chemical Constituents as Mg/1

AREAS IN WHICH YIELDS OF 3 TO 10 GALLONS PER MINUTE MAY BE
DEVELOPED .
Ground water obtained from the Berea sandstone . Although this formation
covers a larger area than shown, its thickness and recharge potential limit
productivity to isolated zones .

AREAS IN WHICH YIELDS SELDOM EXCEED 3 GALLONS PER MINUTE

mited quantities of ground water are obtained from thin, discontinuous sand
and gravel deposits interbedded in fine, sandy clay or from the underlying shale .

Lmi Drilling deeper than 30 feet into the shale is not recommended . Occasional gas or
salt noted in the eastern half of the county .

Larger yields may be obtained in western Huron and Oxford townships and
southeastern Perkins Township. Wells may encounter water-bearing limestone
beneath as much as 60 feet of impervious shale .

Thick deposits (as much as 90 feet) of clay, sand and gravel cover the shale
bedrock . Where permeable sands and gravels are present, adequate domestic
supplies are obtained .

The ground-water characteristics of Erie County have been mapped regionally,
based upon interpretations of 21 00 water well records and the area's geology and
hydrology . Well log data on the map were selected as typical for the areas shown .

Information regarding specific sites may be obtained from the Division of
Water .

Depth (ft,) - Water-bearing Format :lon - Yield (gpm)

154-LS-15
110

I
Depth to Bedrock (ft.)

0 Domestic Well

Municipal-
Industrial Well

AChemical Analyses

Formations

SS - Sandstone
SH - Shale
LS - Limestone
SG - Sand and Gravel



Appendix E

Plum Brook Ordnance Works Vicinity Land Use
Map (Dated 1980/1983) and Historic Land

Ownership Map (Dated 1865)
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LAND USE AND LAND COVER

I URBAN OR BUII.T-UP LAND

11 Residential
12 Commercial andSerw6m
13 Industrial
14 Itansporutioit. Communications

and Utilities
15 Iddustrial and Conin"weial

Complexes
16 Mixed Urban or Built-up Land
17 ' Other Urban or Built-up Land

2 AGRICULTURAL LAND

21 Cropland and Pamure
22 Orchards . Groves. Vineyards.

Nurseries. and Ornamental
Horticultural Arm

23 Confined Feeding Operations
24 Other Agrictiltural Land

3 RANGELAND

31 Herbaceous Rangeland
32 Shrub and Brush Rangeland
33 Mixed Rangeland

4 FOREST LAND

41 Deciduous Forest Land
42 Evergreen Forest LAM
43 Mixed Forest L.&M

L

5 WATER

St Streams and Canals
S2 Lakes
53 Reservoirs
54 Bays and Estuaries

6 WETLAND

61 Forested Wetland
62 Nonfomted Wetland

7 BARREN LAND

71 Dry Salt Flats
72 Beaches
73 Sandy Are" Other than Beaches
74 bare Exposed Rock
75 Strip Miritts. Quarries . and

Gravel Pits
76 Transioomi Areas,
77 Mixed Barren Land

8 TUNDRA

81 Shrub and Brush Tundra
82 Herbaceo" Tundra
83 Bare Ground Tundra
84 Wet Tundra
95 Mixed Tundra

For definitions of Level I and Level 11 categories see U.S.
Geological Survey Professional Paper 964. A Land Use and
Land Cover Classification System for Use With Remote
Sensor Data. 1976 . by Anerson. J . R. . E. F- Hardy . J. T.
Roach. and R. E. Witmer. Minimum mapping units are : 4
hectares (10 acres) for Level It categories 11-17. 23-24 .
51-M . 75 . and urban occurrences of 76: and 16 hectares
(40 acres) for all other Level 11 categories.

SCAM 1:250 000
0

KILOMETESS
0

MILES

Land use and land cover in6ormation compiled from source
materials dated 1980 and 1983

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY



Appendix F

Historic Aerial Photographs
(Dated 1956, 1969~ 1977 & 1995)
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Appendix G

Listed Facilities and Descriptions within
Proximity of Plum Brook Ordnance Works



ERIIS REPORT OVERVIEW

The following features are available for an ERIIS report-

Database Report
* Statistical Profile
* Database Records

Related Maps,
Digital Custom Plotted Map

* Sanborn Fire Insurance Mapis)
* Topographical Map(s)

Statistical Profile

The statistical profile is an at-a-glance numeric summary of the databases searched for your
ERIIS Report.

Database Records

The detailed federal and state database information indicates potential and actual environmental
threats within the study radius . These records are sorted by their distance from the study site .

Digital Custom Map

The digital custom map is cross referenced with the database records. The cross-in-circle in the center
of the map represents the study site . The red circles represent distances from the study site . The
piottabie sites in the report are distinguished on the map by symbols of different shape and color .

Historic Fire Insurance Maps

The ERIIS collection of historical Sanborn Fire Insurance Maps covers 14,000 cities and towns . These
maps may indicate prior use of the study site . If no maps are available for the study site, a notice to
that effect is included . This notice should serve as evidence of due diligence .

Topographical Map

USGS topographical maps show natural and man-made features as well as the shape and elevation of
the terrain . The 7.5 minute quad maps are produced at a scale of 1 :24,000, or one inch represents
2,000 feet .

If you have any questions about this report,
please contact ERIIS Customer Service at 1-800-989-0403



ERIIS CORRIDOR STATISTICAL PROFILE
State: OH

ERIIS Report #317596A Mar4,1999

Site :
SOUTH OF SANDUSKY
SANDUSKY,OH

Databas Plotted Sites

NPL 0

RCRIS-CA 0

RCRIS-TS I

CERCLIS 0

NFRAP 1

RCRIS-LG 0

RCRIS-SG 1

ERNS 0

HWS 1

LRST 6

SWF 0

RST 9

19

NR in a radius count indicates that the database cannot be reported by this search criteria due to insufficient
and/or inaccurate addresses reported by a federal/state agency .



ENVIRONMENTAL RISK INFORMATION & IMAGING SERVICES
DATARASE REFERENCE QLNDE

NPL National Priorities List
Date of Data : 1011411998
Ieisase Date : 1012011 998 The NPIL Report is an EPA listing of the notion's worst uncontrolled or

ibld fiLite on System ., 1 1/20/1 998 or poss etes are ta ~sabandoned hazardous waste sites- NP
"We5 Environmental Protection Agency ironmentalnvlong-term remedial action under the Comprehensive

iffice of Solid Waste and Ernergency Response Response, Compensation, and Liability Act (CERCLA) of 19 80 . In
703)603-8881 addition, the NPL Report includes information concerning cleanup
Date of Last Contact : 1110211998 agreements between EPA and Potentially Responsible Parties lcommonly

called Records of Decision, or RODS), any liens filed against
contaminated properties, as well as the past and current EPA budget
expenditures tracked within the Superfund Consolidated Accomplishments
Plan (SCAP) .

RCRIS CA Resource Conservation and Recovery Lnformation System - TSID's Subject
Date df Data : 07/0117998 to Corrective Actlari
Release Date ., 09118/1998
Date on System : 12/04/1998

l P tUS En t t n A nc
The RCRIS_CA Report contains information pertaining to hazardous waste

osal Facilities (RCRA TSD's) which havetreatment stora e and disro ecvironmen a io ge y
Office of Solid Waste and Emergency Response

, g , p
conducted, or are currently conducting, a corrective actior)(s) as

800/424-9346 to ulated under the Resource Conservation and Recovery Act. The
liDate of Last Contact: 11 /0411998 owing information is included within the RCRIS CA Re ort;f0

~y the- Information pertaining to the status of facilities t7acked
RCRA Administrative Action Tracking System (RAATS)
Inspections & evaluations conducted by federal and state agencies
All reported facility violations, the environmental statute(s)

violated, and any proposed & actual penalties
- Information pertaining to corrective actions undertaken by the
facility or EPA

RCRIS TS Resource Conservation and Recovery Informartl*n System - Non-Corrective
Date of Datw 07/0V11998 Action TSD FecilMes
Release Date : 09118/1998
Date on System . 12/04/1998 The RCRIS TS Report contains information pertaining to facilities which
US Environmental Protection Agency

-
either treat, store, or dispose of EPA regulated hazardous waste. The

Office of Solid Waste and Emergency Response following information is also included in the RCRIS-TS Report :
8001424-9346
Date of Last Contact: 11/0411998 - Information pertaining to the status of facilities tracked by the

RCRA Administrative Action Tracking System (RAATS)
Inspections & evaluations conducted by federal and state agencies
All reported facility violations, the environmental statute(s)

violated, and any proposed & actual penalties

-RCLIS Comprehensive Environmental Response, Compensation, and Liability
e of Data : 10114/1998 Information System
ease Date* 1012011998

uate on System : 11 /13/1998 The CERCLIS Database is a comprehensive listing of known or suspected
US Environmental Protection Agency uncontrolled or abandoned hazardous waste sites. These sites have
Office of Solid Waste and Emergency Response either been investigated, or are currently under investigation by the
7031603-8881 U.S . EPA for the release, or threatened release of hazardous
Date of Last Contact: 11/0211998 substances . Once a site is placed in CERCLIS, it may be subjected to

several levels of review and evaluation, and ultimately placed on the
National Priorities List (NPL). In addition to site events and
milestone dates, the CERCLIS Report also contains financial inform"on
from the Supertund Consolidated Accomplishments Plan (SCAP) .

NFRAP No Further Remedial Action Planned Sites
Date of Data : 1011 411998
Release Date : 1012011998 The No Further Remedial Action Planned Report (NFRAP). afso known as
Date on SySTern; 11113/1998 the CERCLIS Archive, contains information pertaining to sirtes which
US Environmental Protection Agency have been removed from the U.S . EPA*s CERCLIS Database . NFRAP sites may
Office of Solid Waste and Emergency Response be sites where, following an initial investigation, either no
703/603-8881 contamination was found, contamination was removed quickly without needDate of Last Contact: 11 10211 998 for the size to be placed on the NPL, or the contamination was not

serious enough to require federal Superfund action or NPL
consideration.

RCRIS LG
Date 6f Data : 07/01)1998

Resource Conservation and Recovery Information System - Large Quanfty
Generators

Release Date~ 09118/1998
Date on System : 12/04/1998
US Environmental Protection Agency

The RCRIS LG Report contains information pertaining to tacilities which
enher gentFrate more then 1 000kg of EPA regulated hazardous wave perOffice of Solid Waste and Emergency Response

$00/424-9346
month, or meet other applicable requirements of the Resource

Date of Last Contact: 1110411998
Conservation And Recovery Act. The following information is also
included in the RCRIS LG Report :
- Information perlarnirig to the status of facilities tracked by the
RCRA Administrative Action Tracking System (RAATS)
Inspections & evaluations conducted by federal and state agencies
All reported facility violations, the environmental statute(s)

violated, and any proposed & actual penalties
- Information pertaining to corrective actions undertaken by the
facility or EPA



ENVMONmENTAL RJsK INFORMATION & IMAGING SUIVICES
DATABASE REFERENCE GUIIDE

RCRIS SG Romoufca Conservation and Recovery Information System - Small Quantity
Date of Data-, 07101/1998 Generators
Relesse Date : 09118/1998
'ate on System : 1210411998 The RCRIS SG Report contains information pertaining to facilities which
IS Environmental Protection Agency either gerkirate between 1 00kg and 1000kg of EPA regulated hazardous
Office of Solid Waste and Emergency Response
8001424 9346

waste per month, or meet other applicable requirements of the Resource
on advice of the U S EPA ERIIS doesservation And Recov r ActC-

Date of Last Contact : 1 1 f0411 998
. . ,e y .on

not repon so-called "RCRA Protective Filers ." Protective Filers,
commonly called Conditionally Exempt Small Quantity Generators
(CESQG'sI, are facilities that have completed RCRA notification
paperwork, but are not, in fact, subject to RCRA regulation . The
determination of CESQG status is made by the U.S . EPA . The following
information is also included in the RCRIS SG Report :
- Information pertaining to the status of Tacilives tracked by the
RCRA Administrative Action Tracking System (RAATri)
Inspections & evaluations conducted by federal and state agencies
All reported facility violations, the onvironrirliental statute(s)

violated, and any proposed & actual penalties
- Information pertaining to corrective actions undertaken by the
facility or EPA

ERNS Ermr9oncy Response Notification System
Date of Data : 1010811998
Release Date : 10/0911998 ERNS is a national computer database system that is used to store
Date on System : 11/1311998 information concerning the sudden "/or accidental re4ease of
US Environmental Protection Agency hazardous substances, including petroleum . into the environment . The
Office of Solid Waste and Emergency Response ERNS Reporting System contains preliminary information on specific
202/260-2342 releases, including the spill location, the substance released, and the
Date of Last Contact : 10/19/1998 responsible party . Pi"se note that the information in the ERNS Repon

ertains only to those releases that occured between January 1, 1997
P

8
and October 8, 199

KWS
Date of Data : 0 1/0211998
Release Date : 0 1 /0211998
Date on System : 02127/1998
OH Environmental Protection Agency,
Ems an, d R dial Response Division

rg 924614f .4-~ an a.
Date of Last Contact ., 08119/1998

LRST
Its of Data : 1010111998
lease Date~ 1712011998

ate on System : 12/04/1S88
OH Office of the State Fire Marshal
BLrTCSU of Licensing and Certification
f)14f752-7924
Date of Last Contact : 12/0111998

SWF
Date of Data : 12131Y1997
Release Date : 02101/1998
Date on System : 03/1111998
OH Environmental Protection Agency
Division of Solid Waste Management
6141644-3135
Date of Last Contact: loll 611998

RST
Date of Data~ 10/01 /1998
Release Date : 1010111998
Date on System : 10101 /1998
OH Office of the State Fire Marshal
Bureau of Licensing and Certification
6141'752-7924
Date of Last Conract: 10/2611998

Ohio Niester Slites List

The Ohio Master Sites List tracks sites in Ohio where hazardous waste
has been found or where there are any known, suspected, or likely
release of such wastes from a facility .

Ohio Looking Underground Storage Tank Report

The Ohio Leaking Underground Storage Tank Report (formerly The
Petroleum Underground Storage Tank Release Incident Report, or PUSTR~
is a comprehensive listing of ail reported active and inactive looking
underground storage tanks located within the State of Ohio .

Ohio Solid Wasto Fool" List

The Ohio Solid Waste Facility List contains information pertaining to
all active and closed permitted solid waste landfills and processing
facilities within the State of Ohio .

Ohio Underground storage Tank Report

The Ohio Underground Storage Tank Report is a comprehensive listing of
all registered active and inactive underground storage tanks located
within the State of Ohio .



EMIS SUMMARY OF PLOTTABLE SrM

ERIIS Report #317596A Mar4,1999

DISTANCE
ERIIS ID- FACILITYIADDRESS DATABASE FROM SITE MAPID

005009583 HEMMINGER FARMS LRST Corridor 9583
11 18 FOX RD
SANDUSKY, OH 441370-8367
COUNTY-. ERIE

3900501325C NASA LRST Corridor 3250
6100 CLEVELAND AVE
SANDUSKY . OH 44870
COUNTY : ERIE

3900501325? NASA LRST Corridor 3251
6100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY-. ERIE

39013000073 NASA LERC PLUM BROOK STATION RCRISJS Corridor 73
6100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

39039000797 NASA PLUM BROOK NFRAP Corridor 797
6100 COLUMBUS AVE
SANDUSKY, OH 44870-9329
COUNTY : ERIE

39005013267 NASA PLUM BROOK STATION LRST Corridor 3257
6100 COLUMBUS AVE
SANDUSKY, CH 4487"329
COUNTY : ERIE

39010005044 NASA PLUM BROOK STATION RST Corridor 5044
6100 COLUMBUS AVE
SANDUSKY, OH "870-8329
COUNTY : ERIE

39010005045 NASA PLUM BROOK STATION RST Corridor 5045
6100 COLUMBUS AVE
SANDUSKY, OH 4-4870-8329
COUNT-Y: ERIE

39010005046 NASA PLUM BROOK STATION FIST Corridor 5046
6100 COLUMBUS AVE
SANDUSKY . OH "870-9329
COUNTY : ERIE

.10005047 NASA PLUM BROOK STATION RST Corridor 5047
6 100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

3a010005048 NASA PLUM BROOK STATION FIST Corridor 504S
6100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

39010005049 NASA PLUM BROOK STATION RST Corridor 504v
6100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

39010005050 NASA PLUM BROOK STATION RST Corridor 5054 :
6100 COLUMBUS AVE
SANDUSKY, OH 4,4870-8329
COUNTY-, ERIE

39010005051 NASA PLUM BROOK STATION RST Corridor 5051
$100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

39010005052 NASA PLUM BROOK STATION RST Corridor S052
6100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY~ ERIE

3SO05013258 NASA PLUMBROOK STATION I-RST Corridor 32SE
6100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY-. ERIE

39005014705 PERKINS TRANSP. BUS GARAGE LRST Corridor 4705TAYLOR RD AT COLUMBUS AVE
SANDUSKY, OH 44270
COUNTY : ERIE

39050000278 US NASA PLUM BROOK HWS Corridor 27e
TAYLOR & COLUMBUS RD
SANDUSKY, OH 44870
COUNTY : ERIE

-'18010305 USDOI SANDUSKY BIOLOGICAL STATION RCRIS SG Corridor 3056100 COLUMBUS AVE
SANDUSKY, OH 44870-F329
COUNTY~ ERIE



ERIIS ENVIRONMENTAL DATA REPORT
RESOURCE CONSERVATION AND RECOVERY INFORMATION SYSTEM

RCRIS-TS - PLOTTABLE SITES - PAGE 1
ERIM Report #317596A Mdr 4. 1999

HAATS ISSUE DATE
ERIIS ID RAATS ACTION/STATUS DISTANCE DIRECTION
EPA ID FACILITY ADDRESS RAATS PENALTIES FROM SfTE FROM SITE MAP 10

39013000073 NASA LERC PLUM BROOK STATION 6100 COLUMBUS AVE
OH3800015379 COUNTY : ERIE SANDUSKY, OH 44870-8329

FACILITY VIOLATIONS

DATE DETERMINED : DATE RESOLVED! AREA OF VIOLATION:
--------------------

1 08124/1989
- ---------------------

12/05/1991
--------------------
GENERATOR-ALL REQUIREMENTS

2 . 08124/1989 12105/1991 GENERATOR-LAND BAN REQUIREMENTS
3. 02/1811992 0512011992 GENERATOR-ALL REQUIREMENTS

FACILITY EVALUATIONS

EVALUATION DATE : EVALUATING AGENCY : TYPE OF EVALUATIOW1 09/2411989- ------------------ -
--------------------
STATE

--------------------
COMPLIANCE EVALUATION INSPECTION

2. 02118/1992 STATE COMPLIANCE EVALUATION INSPECTION

FACILITY NOT REPORTED IN RAATS Corridor Site

AREA1131 OF EVALUATION :

GENERATOR-ALL REQUIREMENTS
GENERATOR-LAND BAN REQUIREMENTS
GENERATOR-ALL REQUIREMENTS
GENERATOR-LAND BAN REQUIREMENTS

73

FACILITY ENFORCEMENTS

ENFORCEMENT DATE: ENFORCING AGENCY~ TYPE OF ACTION :

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

1 09/21/1990 EPA WRITTEN. INFORMAL ADMINISTRATIVE ACTION
2 . 02/2811992 STATE WRIT-TEN, INFORMAL ADMINISTRATIVE ACTION

PENALTY(Sl~



ERIIS ENVIRONMENTAL DATA REPORT
CERCLIS NO FURTHER REMEDIAL ACTION PLANNED SITES

NFRAP - PLOTTABLE SITES - PAGE I
ERIIS Report #317596A Mar 4, 1999

ERII$ ID DISTANCE DIRECTION
EPA 10 FACILITY ADDRESS FROM SITE FROM SITE MAP ID

39039000797 NASA PLUM BROOK 8100 COLUMBUS AVE Corridor 797
OH3800016379 COUNTY : ERIE SANDUSKY, OH 44870-8329

SITE EVENTISI COMPLETE DATE
DISCOVERY 08-01-1983
PRELIMINARY ASSESSMENT OU-01-1994
STATE, FUND FINANCED 09-30-1994



ERIIS ENVIRONMENTAL DATA REPORT
RESOURCE CONSERVATION AND RECOVERY INFORMATION SVSTr:M

RCRIS-SG - PLOTTABLE SITES - PAGE I
FRIIS Repart #317596A Mar 4, 1999

RAATS ISSUE DATE
ERIIS ID RAATS ACTIONISTATUS DISTANCE DIRECTION
EPA ID FACILITY ADDRESS HAATSPENALTIES FROM SITE FROM SITE MAP ID

39008010305 USDOI SANDUSKY BIOLOGICAL STATION 8100 COLUMBUS AVE FACILITY NOT REPORTED IN RAATS Corridor Site 305
OH3143690250 COUNTY~ ERIE SANDUSKY, OH 44870-8329



ERIIS ENVIRONMENTAL DATA REPORT
OHIO MASTER SITES LOST

HWS - PLOTTABLE SITES - PAGE 1
ERIIS Report #317696A Mar4. 1999

EARS ID
US EPA ID,
GH EPA ID . FACILITY ADDRESS PRIORITY DELISTED(Yft MAP ID

39050000278 US NASA PLUM BROOK
OH3800015379 DISTANCE FROM SITE : Corridor Site
322-0552 DIRECTION FROM SITE :

TAYLOR & COLUMBUS RD
SANDUSKY, OH 44870
COUNTY : ERIE

NO PRIORITY NOT REPORTED 278



ERIIS ENVIRONMENTAL DATA REPORT
OHIO LEAKINGUNDERGROUND STORAGE TANKS

LRST - PLOTTABLE SITES - PAGE 1
FRItS Report #317596A Mar 4. 1999

DISTANCE DIRECTION
ERIIS ID FACILITY ADDRESS COUNTY FROM SITE FROM SITE MAP ID

39005009683 HEMMINGER FARMS 1118 FOX RE) ERIE Corridor Site 9683
SANDUSKY . OH 44870-8367

INCIDENT NO, STATUS LUST TRUST FUND ILTFI ELIGIBILITY
220219400 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED UST.

39005014705 PERKINS TRANSP . BUS GARAGE TAYLOR RD AT COLUMBUS AVE ERIE Corridor Site 4705
SANDUSKY,OH 44870

INCIDENT NO . STATUS LUST TRUST FUND ILTFJ ELIGIBILIT
228167200 REPORTED CLOSURE OF AN UNDERGROUND STORAGE TANK .

A9005013250 NASA 0100 CLEVELAND AVE ERIE Corridor Site 3250
SANDUSKY, OH 44870

INCIDENT NO, STATUS LUST TRUST FUND ILTF~ ELIGIBILITY
22936903 INITIAL CORRECTIVE ACTION SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM AN UST NOT REGULATED BY RCRA SUBTITLE 1 .
2293002 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT AND/OR SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED UST,

39005013251 NASA 0100 COLUMBUS AVE ERIE Carridur Site 3251
SANDUSKY, OH 44870-13329

INCIDENT NO. STATUS LUST TRUST FUND (LTF) ELIGIBILITY
22930901 NO FURTHER ACTION ELIGIBLE FORLTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMEDFOR RELEASE OF PETROLEUM FROM A REGULATED LIST .
22930907 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED UST.
22936805 INITIAL CORRECTIVE ACTIONS SUSPECTED OR CONFIRMED FOR RELEASE OF A HAZARDOUS SUBSTANCE FROM A REGULATED UST.
22936906 INITIAL CORRECTIVE ACTIONS SUSPECTED OR CONFIRMED FOR RELEASE OF A HAZARDOUS SUBSTANCE FROM A REGULATED UST.
22930908 INITIAL CORRECTIVE ACTIONS SUSPECTED OR CONFIRMED FOR RELEASE OF A HAZARDOUS SUBSTANCE FROM A REGULATED UST.
22938904 INITIAL CORRECTIVE ACTIONS SUSPECTED OR CONFIRMED FOR RELEASE OF A HAZARDOUS SUBSTANCE FROM A REGULATED UST.

39005013257 NASA PLUM BROOK STATION 6100 COLUMBUS AVE ERIE Corridor Site 3257
SANDUSKY, OH 44870-8329

INCIDENT NO, STATUS LUST TRUST FUND ILTF) ELIGIBILITY
22938910 NO FURTHER ACTION CLOSURE OF AN UNDERGROUND STORAGE TANK,

39005013258 NASA PLUMBROOK STATION 8100 COLUMBUS AVE ERIE Corridor Site 3268
SANDUSKY, OH 44870-8329

INCIDENT NO . STATUS LUST TRUST FUND (LTF) ELIGIBILITY
22938911 NO FURTHER ACTION CLOSURE OF AN UNDERGROUND STORAGE TANK .



ERIIS ENVIRONMENTAL DATA REPORT
OHIO UNDERGROUND STORAGETANKS

RST - PLOTTABLE SITES - PACE I
ERIIS Report #317596A Mar 4, 1999

ERIIS ID OWNER
FACILITY ID FACILITY ADDRESS ADDRESS MANAGER MAP ID

39010005044 NASA PLUM BROOK STATION
0-227802 DISTANCE FROM SITE~ Corridor Site

DIRECTION FROM SITE :

TANK 10 STATUS
28 REMOV~D
29 REMOVED
30 REMOVED
31 REMOVED

39010005045 NASA PLUM BROOK STATION
0 .227803 DISTANCE FROM SITE : Corridor Site

DIRECTION FROM SITE:

TANKI STATUS
32 REMOVED

39010005046 NASA PLUM BROOK STATION
0-227804 DISTANCE FROM SITE : Corridor Site

DIRECTION FROM SITE :

6100 COLUMBUS AVE
SANDUSKY . OH 44870-8329
COUNTY : ERIE

SUBSTANCE
NOT REPORTED
NOT REPORTED
NOT REPORTED
NOT REPORTED

6100 COLUMBUS AVE
SANDUSKY, ON 44970-8329
COUNTY : ERIE

SUBSTANCE
USED OIL

NASA LEWIS RESEARCH CENTER
21000 BROCKPARK. RD
CLEVELAND, OH 44135

CAPACITY AGE
' --

CONSTRUCTION
-~53,000 9ARE STEEL

770 33 BARE STEEL
770 33 BARE STEEL
770 33 BARE STEEL

NASA LEWIS RESEARCH CENTER
21000 BROOKPARK RD
CLEVELAND, ON 44135

CAPACITY AGE CONSTRUCTION
1,500 55 BARE STEEL

NASA LEWIS RESEARCH CENTER
21000 BROOKPARK RD
CLEVELAND. ON 4413S

CAPACITY AGE CONSTRUCTION
8.000 FtBERGLASS
8,000 8 FIBERGLASS

NASA LEWIS RESEARCH CENTER
21000 BROOKPARK RD
CLEVELAND, ON 44135

CAPACITY AGE CONSTRUCTION
12,000 BARE STEEL
12,000 18 BARE STEEL

NASA LEWIS RESEARCH CENTER
21000 BROOKPARK RD
CLEVELAND, ON 44135

CAPACITY AGEE CONSTRUCTIO
250 LINK UNKNOWN

NASA LEWIS RESEARCH CENTER
21000 BROOKPARK RD
CLEVELAND, ON 44135

CAPACITY AGE
-

CONSTRUCTION
Soo ~7e BARE STEEL

NASA LEWIS RESEARCH CENTER
21000 BROOKPARK RD
CLEVELAND. OH 44135

CAPACITY AGE CONSTOUCTION
1,000 FT BARE STEEL

PETER W, MCCALLUM
(2161 433-8862

5044

$045

60468700 COLUMBUS AVE
SANDUSKY, ON 44870-8329
COUNTY : ERIE

TANK 10 STATUS SUBSTANCE
201 CURRENTLY IN USE GASOLINE
202 CURRENTLY IN USE DIESEL

32010005047 NASA PLUM BROOK STATION 6100 COLUM13US AVE
0-227805 DISTANCE FROM SITEi Corridor Site SANDUSKY, ON 44870-8329

DIRECTION FROM SITE : COUNTY : ERIE

TANKID STATUS
37 REMOVED
38 REMOVED

39010005048 NASA PLUM BROOK STATION
0-227806 DISTANCE FROM SITE : Corridor Site

DIRECTION FROM SITE :

TANKID STATU
39 REMOVED

39010005049 NASA PLUM BROOK STATION
0-227807 DISTANCE FROM SITE : Corridor Site

DIRECTION FROM SITE :

TANKID STATUS
23 REMOVED

39010005050 NASA PLUM BROOK STATION
0-2278013 DISTANCE FROM SITE! Corridor Site

DIRECTION FROM SITE :

TANKID STATUS
24 REMOVED

SUBSTANCE
NOT REPORTED
NOT REPORTED

e100 COLUMBUS AVE
SANDUSKY, ON 44870-8329
COUNTY : ERIE

SUBSTANCE
LINK

8100 COLUMBUS AVE
SANDUSKY . ON 44870-8329
COUNTYi ERIE

SURSTANC
USED OIL

6100 COLUMBUS AVE
SANDUSKY, ON 44870-8329
COUNTY : ERIE

SUBSTANCE
USED OIL

5047

5048

5049

5050



ERIIS ENVIRONMENTAL DATA REPORT
OHIO UNDERGROUND STORAGE TANKS

ERIIS Report #317590A
RST - PLOTTABLE SITES - PAGE 2

Mar4.1999

ERIIS ID OWNER
FACILITY 10 FACILITY ADDRESS ADDRESS MANAGER MAP ID

39010005051 NASA PLUM BROOK STATION
0.227809 DISTANCE FROM SITE : Corridor Site

DIRECTION FROM SITE :

TANKID STATUS
2e REMOVED
27 REMOVED

39010005052 NASA PLUM BROOK STATION
0 227810 DISTANCE FROM SITE : Corridor Site

DIRECTION FROM SITE~

TANKID STATUS
35 REMOVED

6100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

SUBSTANCE
NOT REPORTED
NOT REPORTED

0100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY~ ERIE

SUBSTANCE
GASOLINE

NASA LEWIS RESEARCH CENTER 5051
21000 BROOKPARK RD
CLEVELAND, OH 44135

CAPACITY AGE CONSTRUCTION
11,000 29 BARE STEEL
11,000 29 BARE STEEL

NASA LEWIS RESEARCH CENTER 6062
21000 BROOKPARK RD
CLEVELAND, OH 44135

CAPACITY AGE CONSTRUCTION
9,000 55 BARE STEEL



Unplottable Sites

The remaining report pages list additional environmental sites that have been selected based on
geographic criteria unique to your study site . They are classified as "unplottable sites" and
require further investigation to assess their potential impact on your site .

How to Evaluate Unplottable Sites

Step 1
Streets Wrthin the Radius : the following page is an alphabetical index of all streets that
intersect or are contained within the largest study radius (usually one mile) .

Step 2
Cross-Reference; use the "Streets Within the Radius' index to cross-reference the
unplottable sites . For example, if Maple Avenue and Oak Avenue are listed in the street index,
then any unplottable sites with a Maple Avenue or Oak Avenue address should be checked for
possible impact on study site .

Questions on ERIIS' Proprietary Geocoding?

We're happy to answer any questions you might have about our data processing and
point-geocoding (assigning a latitude and longitude to each address~ . Just give us a call on our
toll-free number at (800) 989-0402 and let us know what state you're calling from . Our customer
service staff is available from 8 a.m. to 8 p .m . (EST) .

The ASTIVI Standard Practice For Environmental Site Assessments

As stated in the recently published Standard Practice for Environmental Site Assessments : Phase I
Environmental Site Assessment Process (El 527) by the American Society for Testing and Materials
(ASTM) :

"For large databases with numerous facility records Isuch as RCRA hazardous waste
generators and registered underground storage tanks), the records are not practically
reviewabie unless they can be obtained from the source agency in the smaller
geographic area of ZIP code (3.3 .24) ."

Therefore, this Report contains information available by latitude/longitude or by ZIP code.
If your research requires environmental records for which only city or county information is
available (i .e ., no valid street or ZIP code) ERIIS will include this data at no extra
charge .



ERIIS LWr OF STREE'rS IN THE RADIUS

ERIIS Report 0317596A Mar4,1999

STREET NAME

BIRCHWOOD DR
E BOGART ROAD
W BOGART ROAD
BOSTON ROAD
BOTAYROAD
BOUY ROAD
BOX FACTORY ROAD
CAMBRIDGE CIR
CAMPBELL ST
CLARK ROAD
COLUMBUS AVE
COUNTRY PLACE DR
DALLAS AVE
DEERFIELD LANE
DENVER AVE
FOX ROAD
HARTFORD AVE
INDIANA AVE
INDUSTRIAL PKY
KIRKWOOD TER
LAKE CT
S LAKE WILMER DR
LINDEN WAY
LINDEN WAY DR
LISBON CIR
LONDON ROAD
N MAGAZINE ROAD
MAINTENANCE ROAD
MASON ROAD
MEMPHIS AVE
MICHIGAN AVE
MILAN ROAD
NORMANDY CT
OHIO TER
PARKWAY 6
PATROL ROAD
PATTEN TRACT ROAD
PENNSYLVANIA AVE
PENTOLITE ROAD
RANSOM ROAD
RICHMOND CIR
SCHEID ROAD
SCHENK ROAD
SHORT CUT ROAD
STATE HWY 2
SWANODIR
TAYLOR ROAD
US HWY 250
VIRGINIA AVE
WALT LAKE TRL



EFUIS 311.1110"RY OF UNPLOrrAJILE SrM
(Facilities sorted alphabetically within ZIP Code)

ERIIS Report #317590A Mar 4, 1999

ERIIS ID . FACILITYISTREET CITY/STATE/ZfPICOUNTY DATABASE

,0,05021849 BOB GARBA-FRANKLIN FLATS HURON,OH 44839 LRST
90601 RIVER VIEW DR COUNTY : ERIE

39005022207 CONSOLIDATED ELECTRIC HURON, OH 44839 LAST
1901 SAWMILL INDUSTRIAL PKWY COUNTY : ERIE

39010004952 DANIEL & CAROL LAPP HURON, OH 44839 RST
2112 CLEVELAND RD COUNTY : ERIE

39005022311 DANIEL LAPP HURON, OH 44839 LRST
2112 CLEVELAND AVE COUNTY : ERIE

39010019398 DENNIS MICHELSON HURON, OH 44839 RST
2416 CLEVELAND SANDUSY RD COUNTY-. ERIE

39010005028 ERIE COUNTY LANDFILL HURON. OH 44839 RST
HOOVER RD COUNTY : ERIE

3900S022468 ERIE CTY LANDFILL HURON, OH 44839 LRST
HOOVER RD COUNTY : ERIE

39005022729 GASTOWN 3674 HURON, OH 44839 LRST
2103 CLEVELAND COUNTY : ERIE

3SOOS022843 GTE NORTH, INC. HURON, OH "839 LRST
MAIN ST COUNTY : ERIE

39010005038 GTE NORTH, INC. HURON, OH 44839 FIST
MAIN & SHIRLEY COUNTY ; ERIE

39018000056 HURON LIME COMPANY LANDFILL #1 HURON, OH "839 SWF
RIVER RD COUNTY : ERIE

'18000052 HURON LIME COMPANY LANDFILL #2 HURON, OH 44839-0451 SWF
PO BOX 451 COUNTY: ERIE

39005023854 PRESTON TRUCKING CO HURON, OH 44839 LRST
1711 SAWMILL INDUSTRIAL PKWY COUNTY- ERIE

39010004978 RYE BEACH HY-MILER HURON, OH "839 RST
2026 CLEVELAND RD COUNTY,. ERIE

39005025012 YELLOW FREIGHT HURON, OH 4-4839 LRST
RYE BEACH RD COUNTY : ERIE

39005021816 BFI SANDUSKY, OH 44870 LRST
SR 101 COUNTY, ERIE

39010004932 C.S.C . OIL CO . #484 SANDUSKY, OH 4-4870 RST
607 PERKINS AVE COUNTY- ERIE

39005022026 CAUSEWAY DR LIFT STA SANDUSKY, OH 44870 LRST
1300 CAUSEWAY DR COUNTY-. ERIE

39010004967 CEDAR POINT SANDUSKY, OH 44870 FIST
#1 CAUSEWAY OR COUNTY: ERIE

39005022195 COMMODORE PERRY SVC PLAZA SANDUSKY, OH "870 LRST
MILE POST 100.0 SOUTH SIDE COUNTY : ERIE

390080087S6 ERIE COUNTY SCHOOLS SANDUSKY, OH 44870 RCRIS SG
7142 TAYLOR-COLUMBUS AVE COUNTY- ERIE

_

39005022515 FARWELLST LIFT STATION SANDUSKY, OH 44870 LRST
FARWELL ST COUNTY : ERIE

fZQ005022720 GAS AMERICA SANDUSKY, OH 44870 LRST
7066 US RT 30 COUNTY : ERIE

~5.jOSO094313 GORDON FOOD SERVICE INC PERRYSBURG, OH 44870 RCRIS SG1415 HOLLAND RE) C(-')UNTY- ERIE
_



ERIIS ENVIRONMENTAL DATA REPORT
RESOURCE CONSERVATION AND RECOVERY INFORMATION SYSTEM

RCAIS SG - UNPLOTTABLE SITES
ERIIS Report #317596A

Mar4. 1899

RAATS ISSUE DATEERIIS ID RAATS ACTION/STATUSFPA ID FACILITY ADDRESS RAATS PENALTIES

39009004325 NORTHCOAST AUTO BODY
DHDSS1700650 COUNTY : ERIE

1944 ONE HALF MILAN AD
SANDUSKY . OH 4487o

FACILITY NOT REPORTED IN RAATS

39008004932 SOHIO OIL CO NO 06872
OHD982211450 COUNTY : ERIE

39002008768 ERIE COUNTY SCHOOLS
OHROO0003673 COUNTY : ERIE

RTE 2 AND RTE 250
SANDUSKY, OH 44870

7142 TAYLOR-COLUMBUS AVE
SANDUSKY, OH 44870

FACILITY NOT REPORTED IN RAATS

FACILITY NOT REPORTED IN RAATS

,39008009438 GORDON FOOD SERVICE INC 141 5 HOLLAND RD FACILITY NOT REPORTED IN RAATSOHROO0025809 COUNTY : ERIE PERRYSBURG, OH 44870



ERIIS ENVIRONMENTAL DATA REPORT
EMERGENCY RESPONSE NOTIFICATION SYSTEM

ERNS - UNPLOTTABLE SITES
ERIIS Report #317596A Mar 4. 1999

ERIIS 11) DISCHARGER NAME MEDIA AFFECTED
11EPORT NUMBER SPILL CITY . STATE, ZIP CODE ORGANIZATION GRND SPILL DATE
SOURCE AGENCY SPILL COUNTY ADDRESS LAND WATER AIR WATER FACILITY WATER WAY AFFECTED

39002000030 SANDUSKY, OH 44870 JM AUTO SALVAGE N N N N N 01117/1998
420277 ERIE 1707 GEORGE STREET STORM DRAINISOIL
NATIL. RESPONSE CTR SANDUSKY, OH 44870

LOCATION : Superior Street / Dead End, North Side Of Venius Road
DESCRIPTION: Caller States : Company Towed Many Vehicles Over 2 Days, Some Of The Vehicles Being Towed Spilled Gasoline AndMotor Oil Onto The

Roadway
MATERIAL SPILLED : Oil, Miac : Motor QTY~ 0Unk LBS: 0 QTY IN WATER: 0 Unk

Oil: Diagel OTY: 0 Unk LBS: 0 OTY IN WATER: 0 Unk
Gasoline : Automotive 14,23g Pb/g CITY : 0 Unk LOS: 0 CITY IN WATER: 0 Unk

ACTIONS TAKEN: None / Poke Were Onscene, Were Going To Make Company Clean Up I Nothing Has Been Done To Date
MISCELLANEOUS; Sandusky Bay Is .5 Miles Away / Some Product Has Reached AStorm Drain And It Has Bean Raining



FRIIS ENVIRONMENTAL DATA REPORT
OHIO MASTER SITES LIST
HWS ~ UNPLOTTABLE SITES

ERIfS Raport #317690A Mar 4, 1999

ERIIS ID
US EPA 10 .
oH EPA 10 . FACILITY ADDRESS PRIORITY DELISTEDIY/N)

39050000992 LOW YES
OHD980611487 POST CLINTON, OH 44870 REASON : DSIWM SITE
362-0117 COUNTY : ERIE

39060000993 LOW YES
OHD98061 1487 PORT CLINTON, OH 44870 REASOW DSIWM REGULATION
332-0117 COUNTY : ERIE



ERIIS ENVIRONMENTAL DATA REPORT
OHIO LEAKINGUNDERGROUND STORAGE TANKS

LAST - UNPLOTTABLE SITES
ERIIS Roport #317596A Liar 4, 1999

ERIIS ID FACILITY

39005021849 BOB GARRA-FRANKLIN FLATS

fNCIDENT NO, STATUS
228205100 REPORTED

39005022207 CONSOLIDATED ELECTRIC

INCIDENT NO . STATUS
224197300 NO FURTHER ACTION

39006022311 DANIEL LAPP

INCIDENT NO . STATUS
222179300 NO FURTHER ACTION

39005022468 ERIE CTYLANDFILL

INCIDENT NO. STATUS
397128300 REPORTED

39005022729 GASTOWN 3674

INCIDENT NO . STATUS
229105800 CORRECTIVE ACTIONS IN PROGRESS

39006022843 GTE NORTH, INC.

INCIDENT NO . STATUS
228093300 NO FURTHER ACTION

39005023854 PRESTON TRUCKING CO

INCIDENT NO, STATUS
224197400 NO FURTHER ACTION

39005025012 YELLOW FREIGHT

INCIDENT NO . STATU
220108100 NO FURTHER ACTION

390050218le BFI

INCIDENT NO . ST6TU
221113001 DISPROVED

ADDRESS COUNTY

90601 RIVER VIEW DR ERIE
HURON, OH 44839

LUST TRUST FUND JLTF) ELIGIBILITY
CLOSURE OF AN UNDERGROUND STORAGE TANK .

1901 SAWMILL INDUSTRIAL PKWY ERIE
HURON, OH 44839

LUST TRUST FUND ILTF) ELIGIBILITY
CLOSURE OF AN UNDERGROUND STORAGE TANK .

2112 CLEVELAND AVE ERIE
HURON. OH 44839

LUST TRUST FUND ILTR ELIQ;ISILITY
CLOSURE OF AN UNDERGROUND STORAGE TANK,

HOOVERRD ERIE
HURON, OH 44839

LUST TRUST FUND (LTFI ELIGIBILITY
CLOSURE OF AN UNDERGROUND STORAGE TANK .

2103 CLEVELAND ERIE
HURON, OH 44839

LUST TRUST FUND (LTF) ELIGIBILITY
ELIGIBLE FOR LTF OVERSIGHT AND/OR SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED UST.

MAIN ST ERIE
HURON, OH 44839

LUST TRUST FUND ILTF) ELIGIBILITY
CLOSURE OF AN UNDERGROUND STORAGE TANK .

1711 SAWMILL INDUSTRIAL PKWY ERIE
HURON. OH 44839

LUST TRUST FUND il-TFII ELIGIBILITY
CLOSURE OF AN UNDERGROUND STORAGE TANK .

RYE BEACH AD ERIE
HURON,OH 44839

LUST TRVST FUND ILTFj ELIGIBILITY
ELIGIBLE FORLTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED UST.

SR 101 ERIE
SANDUSKY, OH 44870

LUST TRUST FUND (LTF) ELIGIBILITY
ELIGIBLE FORLTF OVERSIGHT AND/OR SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST .



EAIIS ENVIRONMENTAL DATA REPORT
OHIO LEAKING UNDERGROUND STORAGE TANKS

LAST - UNPLOTTABLE SITES
ERIIS Report #31 7596A Mar 4, 1999

ERIIS 10 FACILITY ADDRESS COUNTY

39005022026 CAUSEWAY DR LIFT STA 1300 CAUSEWAY DR ERIE
SANDUSKY, OH 44870

INCIDENT NO STATUS LUST TRUST FUND (LTF) ELIGIBILITY
220128300 NO FURTHER ACTION CLOSURE OF AN UNDERGROUND STORAGE TANK .

39005022195 COMMODORE PERRY SVC PLAZA MILE POST 100.0 SOUTH SIDE ERIE
SANDUSKY . OH 44870

INCIDENT NO . STATUS LUST TRUST FUND [LTFI ELIGIBILITY
72948000 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT AND/OR SPENDING SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED UST.

39005022515 FARWELL ST LIFT STATION FARWELL ST ERIE
SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND ILTFJ ELIGIBILITY
220078600 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT ANWOR SPENDING SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED UST.

39005022720 GAS AMERICA 7065 US AT 30 ERIE
SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND iLTF) ELIGIBILITY
8800183800 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT AND/OR SPENDING SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED UST.

39005023788 PETERSON LIFT STATION PETERSON LN ERIE
SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND JLTFj ELIGIBILITY
222274400 NO FURTHER ACTION CLOSURE OF AN UNDERGROUND STORAGE TANK .

39005024063 SANDUSKY SO OF EDUCATION 9119 CAMP ST ERIE
SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND &TF) ELIGIBILITY
222173700 NO FURTHER ACTION CLOSURE OF AN UNDERGROUND STORAGE TANK .

39005024532. UNITED PARCEL SERV PERKINS AVE ERIE
SANDUSKY . OH 44870

INCIDENT NO . STATUS LUST TBUST FUND ILTF) ELIGIBILITY
220105100 NO FURTHER ACTION CLOSURE OF AN UNDERGROUND STORAGE TANK .

39005024017 UNKNOWN PERKINS TOWNSHIP ERIE
SANDUSKY . OH 44870

INCIDENT NO . STATU LUST TRUST FUND (LTFJ ELIGIBILITY
22704500 DISPROVED ELIGIBLE FOR LTF OVERSIGHT AND/Oft SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST,

39006024819 UNKNOWN RAMADA & US AT 260 ERIE
SANDUSKY, OH 44070

INCIDENT NO . STATUS LUST TRUST FUND (UT-F) ELIGIBILITY
221000900 REPORTED ELIGIBLE FOR LTF OVERSIGHT AND/OR SPENDING - SUSPECTED 08 CONFIRMED FOR RELEASE OF PETROLEUM FROM AREGULATED UST,



ERIIS ENVIRONMENTAL DATA REPORT
OHIO LEAKING UNDERGROUND STORAGE TANKS

LRST - UNPLOTTABLE SITES
ERIIS Report #317596A Mar4.1999

ERfIS ID FACILITY ADDRESS COUNTY

3900502048 UNKNOWN ICfTY WATERISEWER LINE) SH 101 ERIE
SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND ILTFj ELIGIBILITY
~21113000 REPORTED ELIGIBLE FOR LTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED UST.



ERIIS; ENVIRONMENTAL DATA REPORT
OHIO SOLID WASTE FACILITIES
SWF - UNPLOTTABLE SITES

F911S Report #317596A Mar 4. 1999

ERIIS ID FACILITY OPERATOR
FACILITY ID ADDRESS ADDRESS

39018000056 HURON LIME COMPANYLANDFILL #1
2200-04 RIVER RD

HURON, CH 44839
COUNTY~ ERIE

FACILITY TYPE : INDUSTRIAL SW LF
CAPACITY : NOT REPORTED

39018000052 HURON LIME COMPANY LANDFILL #2
22-00-05 PO BOX 451

HURON, OH 44839-0457
COUNTY : ERIE

FACILITY TYPE : INDUSTRIAL SW LF
CAPACITY : NOT REPORTED

39018000388 HENSEN DUMP AKA HURON LIME CO . #2
WEST SIDE OF RIVER ROAD, 1/2 MILE
HURONTOWNSHIP, OH
COUNTY~ ERIE

FACILITY TYPE : PRIVATE, LIME SLUDGE
CAPACITY : 12 ACRES

H J MICHAELS HURON LIME COMPANY
NOT REPORTED
NOT REPORTED
(4191433-2141

FACILITY STATUS, CLOSED

A,J . PARIS, HURON LIME COMPANY
PO BOX 461
HURON, OH 44839
1419) 433-2141

FACILITY STATUS : ACTIVE

NOT REPORTED
NOT REPORTED
NOT REPORTED
NOT REPORTED

FACILITY STATUS : CLOSED 1982



ERIPS ENVIRONMENTAL DATA REPORT
OHIO UNDERGROUND STORAGE TANKS

FIST - UNPLOTTABLE S[TES
ERIIS Report #317596A Mar 4. 1999

ERIIS ID OWNER
PACILITY ID FACILITY ADDRESS ADDRESS MANAGER

39010004878 RYE BEACH HY-MILER
0 220041

2020 CLEVELAND RD
HURON, OH 44831)
COUNTY : ERIE

TANKID STATUS SUBSTANCE
1 CURRENTLY IN USE GASOHOL
2 CURRENTLY IN USE GASOHOL
3 CURRENTLY IN USE GASOHOL
4 CURRENTLY IN USE GASOHOL
5 CURRENTLY IN USE KEROSENE
6 TEMPORARILY OUT OF USE USED OIL

39010004952 DANIEL & CAROL LAPP 2112 CLEVELAND RD
0 220235 HURON, OH 44839

COUNTY : ERIE

TANKID STATUS
1 REMOVED
2 REMOVED
3 REMOVED

39010005028 ERIE COUNTY LANDFILL
0-225998

TANK 10
1

39010005039 GTE NORTH . INC .
0 227135

STATUS
CURRENTLY IN USE

TANK ID
2

39010019398 DENNIS MICHELSON
0-2720307

TANK ID
1
2
3
4

39010004932 C .S .C . OIL CO . #484
0 220191

STATU
CURRENTLY IN USE

STATUS
CURRENTLY IN USE
CURRENTLY IN USE
CURRENTLY IN USE
CURRENTLY IN USE

SUBSTANCE
GASOLINE
GASOLINE
GASOLINE

HOOVER RD
HURON, CH 44939
COUNTY : ERIE

SUBSTANCE
DIESEL

MAIN & SHIRLEY
HURON, OH 44939
COUNTY : ERIE

SUBSTANC
DIESEL

2416 CLEVELAND SANDUSY RD
HURON, OH 44839
COUNTY : ERIE

SUBSTANCE
LINK
LINK
LINK
UNK

607 PERKINS AVE
SANDUSKY, OH 44870
COUNTY : ERIE

TANKID STATUS SUBSTANCE
I CURRENTLY IN USE GASOLINE
2 CURRENTLY IN USE GASOLINE
3 CURRENTLY IN USE GASOLINE

DISTRICT PETROLEUM PRODUCTS, INC MIKE STIPP
1832 MILAN RD
SANDUSKY, 0 44870

CAPACIT AGE CONSTRUCTION
10,000 TT FIBERGLASS
4.000 23 BARE STEEL
6.000 23 BARE STEEL
6.000 23 BARE STEEL
2,000 23 BARE STEEL
550 23 BARE STEEL

DANIEL & CAROL LAPP
404 S HAMPTON CT
HURON, OH 44639

CAPACITY 6GE CONSTRUCTION
6.000 24 FIBERGLASS
6,000 24 FIBERGLASS
6.000 24 FIBERGLASS

ERIE COUNTY COMMISSIONERS JACK A. MYERS
PO BOX 370
HURON, OH 44839

CAPACITY AGE CONSTRUCTION
1,000 YT UNKNOWN

GTE NORTH, INC . KEITH E. ZUSPAN
1300 COLUMBUS SANDUSKY RD N
MARION, OH 43302

CAPACITY AGE
-

CONSTRUCTION
8.000 T FIBERGLASS

DENNIS MICHELSON
0322 140TH ST SW
EDMONDS, WA 911028

CAPACITY AGE CONSTRUCTION
UNKNOWN UN-K UNKNOWN
UNKNOWN UNK UNKNOWN
UNKNOWN LINK UNKNOWN
UNKNOWN LINK UNKNOWN

C,S .C . OIL CO . WILLIAM SHEPARD
2210 GOLDSMITH LN - STE 108
LOUISVILLE, KY 40218

CAPACITY AGE
-

CONSTRUCTION
10.000 i5 BARE STEEL
10,000 25 BARE STEEL
10.000 25 BARE STEEL



ERIIS ENVIRONMENTAL DATA REPORT
0"10 UNDERGROUND STORAGE TANKS

RST - UNPLOTTABLE SITES
ERHS Rep.,t #317596A Mar 4. 1999

ERIIS ID OWNER
FACILITY 10 FACILITY ADDRESS ADDRESS MANAGER

39010004987 CEDAR POINT
0 220277

TANK ID STATUS
10 CURRENTLY IN USE
11 CURRENTLY IN USE
4 CURRENTLY IN USE
6 CURRENTLY IN USE
7 CURRENTLY IN USE
8 CURRENTLY IN USE
9 CURRENTLY IN USE

39010009258 SANDUSKY STEEL & SUPPLY CO
0-390093

TANK ID STATU
I REMOVED

39010016180 O.E,MEYEACO-
0-720201

TANK ID STATUS
1 REMOVED
2 REMOVED

#1 CAUSEWAY OR
SANDUSKY, OH 44870
COUNTY : ERIE

SUBSTANCE
GASOLINE
DIESEL
GASOLINE
USED OIL
DIESEL
GASOLINE
GASOLINE

4957 RT 260 N
NORWALK, OH 44870
COUNTY : ERIE

SUBSTANCE
GASOLINE

1520 E STATE ST
SANDUSKY,OHI 44870
COUNTY : ERIE

SUBSTANCE
LINK
UNK

CEDAR FAIR LIMITED PARTNERSHIP
PO Box 6006
SANDUSKY, OH 44870

CAPACITY AGE CONSTRUCTION
10,000 TT FIBERGLASS
6,000 13 FIBERGLASS
2,500 a FIBERGLASS
2,500 7 FIBERGLASS
6.000 7 FIBERGLASS
10,000 7 FIBERGLASS
10,000 13 FIBERGLASS

SANDUSKY STEEL & SUPPLY CO .
4957 FIT 250 N
MILAN, CH 44846

CAPACITY AGE
-

CONSTRUCTION
550 34 BARE STEEL

O.E . MEYER CO .
PO BOX 479
SANDUSKY, OH 44970

CAPACITY AGE CONSTRUCTION
2,000 34 COMPOSITE
2,000 34 UNKNOWN

RONALD K. FUSSNER

STEVE LICHTESSIEN
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BORING LOGS
PLUM BROOK ORDNANCE WORKS

Pentolite Waste Lagoon Area



HTRW DRILLING LOG DISTRICT HOLENUMBER

Louisville DP02
1 . COMPANY NAME 2. DRILLING CONTRACTOR SHEET SHEETS

URS Greiner Woodward Clyde Terra Trace I OF 2
F31PROJECT 4 . LOCATION

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio
5 . NAME OF DRILLER 6 . MANUFACTURIER'S DESIGNATION OFDRILL

Kevin Conlon, Mike Marthaler Hurricane Dual Sampler
7 . SIZES AND TYPES OF DRILLING 1 1-3/4" ID 4 Foot long 8 . HOLE LOCATION
AND SAMPLING EOUIPMENT FStainless Steel Sampler Pentolite Lagoon Area

with acetate liner 9 . SURFACE ELEVATION

10. DATE STARTED 11 . DATE COMPLETED

6-11-99 6_1 1-99
12 . OVERBURDEN THICKNESS 15 . DEPTH GROUNDWATER ENCOUNTERED

N/A
13 . DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED 71MEAFTER DRILLING COMPLETED

N/A N/A
14 . TOTAL DEPTH OF HOLE 17 . OTHERWATE LEVEL MEASUREMENTS (SPECIFY)

8.0 bgs N/A
18 . GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 1 N/A
20 . SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIE:F~ (SPECIFY) 21 . TOTAI CORE

3 x x 3 Explosive 3 TOC 3 Radiation
RECOVER

~/A -4
22 . DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Bentonite Chips

LOCATION SKETCH/COMMENTS

.... . . .. . . . . . .. . . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . ... . . . . . .. . . . . .. . . . . . . . . . . . .. . . . . .... .
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"ROJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP02

ENQ FORM 5056-R, AUG 94 (Proponent : CECW-EG)



(CONTINUATION SHEET)HTRW DRILLING LOG HOLE NUMB Ft

DP02
PROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 2
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE SOX NO . SAMPLE NO . SLOWCOUNT REMARKS

(0) (b) (C) (d) (9) (h)

0 - Loose, moist, brown to reddish brown, No HS Grass cover
fine grained Silty SAND (SP) EXP=ND Drove 4 .0'

Rec--4 .0'

Collected sample from 2-4'
T=1515
1-4oz for Explosives
1-4oz for Radiation

Medium stiff, moist, olive, low plastic, 1-4oz for TOC
'2=-\Silty CLAY (CL) 1-2oz for VOC s

With crushed Limestone No HS BOW99 1-2oz for TAL Metals
EXP=ND DPO02-

Medium stiff, moist, olive, low plastic, 0004

CLAY (CL), few pieces organic Duplicate
material PBOW99-DPO08-0004

3-- T=1600

Becoming Sandy CLAY

4
No HS PBOW99. Drove from 4-8'

Loose, moist, brown, fine grained, EXP=ND DPO02- Sampled 4-6'
Silty SAND (SP) 0006 Rec=3.8'

T=1530
1-2oz for VOC's
1 2 f TA5=

- Medium stiff, moist, olive yellowish red
- oz or L Metals
1-4oz for Explosives

mottled, low plastic, Silty CLAY (CL) 1-4oz for TOC
with fine Sand 1-4oz for Radiation

6=

7

8

Bottom of boring @ 8'bgs
HS=Headspace
Rec=Recovery

9 T=Time
EXP= Explosives Z-
oz=Ounce
N/A=Not applicable
bgs=Below ground surface

1 10 -1

ND=Not Detected

IROJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP02

LINU t-URM bUbbA-K, AU(j 94 (Proponent : CECW-EG)



HTRW DRILLING LOg

RICT HOLE NUMBER

D'sT O+ Louisville DP 3
1 . COMPANY NAME

2

DRILLING CONTRACTOR SHEET SHEETS

URS Greiner Woodward Clyde Terra Trace 1 OF 2
3 PROJECT 4. LOCATION

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

Kevin Conlon, Mike Marthaler Hurricane Dual Sampler
7 . SIZES ANDTYPES OF DRILLING 1 1-3/4" ID 4 Foot long 8. HOLE LOCATION
AND SAMPLING EQUIPMENT F-stainless Steel Sampler Pentolite Lagoon Area

with acetate liner 9. SURFACE ELEVATION

10. DATE STARTED 11 . DATE COMPLETED
6-11-99 6-11-99

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

8 .01 N/A
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATERAND ELAPSED TIME AFTER DRILLING COMPLETED

NIA NIA
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

8 .0 bgs N/A
18. GEOTECHNICAL SAMPIiS DISTURBED UNDI TOTAL NUMBER OF CORE BOXES

0

-
N/A

20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS T OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
2 x 2 Explosive %

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

f Bentonite Chips

LOCATION SKETCH/COMMENTS
--

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

SCALE: 1
---------- ------------------------------- 7 -----7 ----- I------ I--------I . . . . . .I . . . . . .
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------------- ------ . . . . .. . . . . . .. . . . . . ------ . . . . . .I I . . . . . . . . . . --
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-
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------------------------------------------------------------------ . . . . . . . . . . . . . . . . . . . . .-- - - - - - - - - - - - 7 - - - - - -

-----tRioad --- - . . . . . . . . . . . .. . . ------ ------ ----------------- -------

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

----- ---

--------------------- ---------------- . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .------------------ . . . . . .. . . . . .-----------------------------7-----
Gross Field :

. . . . .. . . . . . I------- ------I I . . . . . . . . . . .:. . . . . .I------------- I-------
F nce e-

-------- . . . . . . - --- -------------------- . . . . . . . . .. . . . . . .I . . . . . . -------I ------------I ------I -------------------- ------ ------ . . . . . . .. . . . . . ---------------------------
. . . . . .. . . . . ." . . . . . . .. . . . .. . . . . . .. . . . . . .. ... . . . . . . . . . . .. . . . . . . . . . . . . . . ... . .. . .. .. . .. .. ... ... . . . . . . . . .. . . . . . . .. . . . .. ..

----------- -------I ------------------ --- ---- .. . . . .r.... . .I---PiamtOIIWAO-ad .~

----------------- ---------- 7 . . . . . .. . . . . . .. . . . . . ... . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . . . . .... . . . . . . ... . . . .. . . . . . .. . . . . ... . . . . .. . . . . . . . . . . . . . . . . .. . . . . .-------------------------------......... . . . . . . . ..

DROJECT
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio IP03

ENG FORM 5056-R, AUG 94 (Proponent : CECW-EG)



(CONTINUATION SHEET)HTRW DRILLING LOG HOLE NUMBER
DP03

PROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 2
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS ORCOREBOXNO . SAMPLENO. BLOWCOUNT REMARKS

(b) W (d) (e) M (0) IN

0 - Medium stiff, dry, brown, olive and Grass cover
yellow mottled, low plastic, CLAY (CL) Fill

Pushed 0-2'
Rec=2.0'

No HS Geotech SamplePBOW99- 1-4oz for Explosives
EXP= -5 .2 DPOO03- 1-2oz for TAL Metals

0002 T=1350

2 - With crushed Limestone-
No HS PBOW99- Pushed 2-4'

- wet, reddish brown,Loose EXP= -5.015 DP03- Rec=1 .9',
Silty SAND (SP)fine-grained 0004 1-4oz for E*osives, 1-2oz for TAL Metals

T=1420
3-- Lacustrine

z

- Medium stiff, moist, olive, low plastic,
4= Silt CLAY (CL)- y

No HS No Samph Pushed 4-8'
or EXP Rec=3.9'

With organic material ; wood T=1447
fragments (plant material)

5
Becomes olive green and yellowish
mottled

6=

Fine Sand content increasing

7-- Z_

8=

Bottom of boring 8' bgs
HS=Headspace Z_
Rec=Recovery- T=Time z9= EXP= Explosives 7- oz--Ounce
N/A=Not applicable
bgs=Below ground surface

10

ND=Not Detected

'ROJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP03

ENG FORM 5056A-R, AUG 94 (Proponent : CECW-EG)



HTRW DRILLING LOG DISTRICT HOLIENUMBER

Louisville DPO4
1 . COMPANY NAME 2. DRILLING CONTRACTOR SHEET SHEETS

URS Gfeiner Woodward Clyde Terra Trace I OF 4
3 . PROJECT 4 . LOCATION

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio
5 . NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

Kevin Conlon, Mike Marthaler Hurricane Dual Sampler
7 . SIZES AND TYPES OF DRILLING 1-3/4" ID 4 Foot long 8. HOLE LOCATION
AND SAMPLING EQUIPMENT

Stainless Steel Sampler Pentolite Lagoon Area
with acetate liner 9. SURFACE ELEVATION

10. DATE STARTED 11 . DATE COMPLETED

6-10-99 6-10-99
12 . OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

22' N/A
13 . DEPTH DRILLED INTO ROCK 16. DEPTH TOWATER AND ELAPSEDTIME AFTER DRILLING COMPLETED

N/A N/A
14 . TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

22.0 bgs N/A
18 . GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 1 N/A
20 . SAMPLES FOR CHEMICAL ANALYSIS Voc METALS OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE

1 x x I Explosive 1 TOC 1 Radiation
RECOV1%/A %

22 . DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23 . SIGNATURE OF INSPECTOR

Bentonite Chips

LOCATION SKETCHICOMMENTS

. . . . . . .. . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 7 ---

SCALE: 1"
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DROJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DPO4

ENG FORM 505r-,R, AUG 94 (Proponent : CECW-EG)



(CONTINUATION SHEET)F-HTRW DRILLING LOG HOLE NUMBER

DP04
PROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 4
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL

ELEV DEPTH DESCRIPTION OF MATERIALS RESULTS OR COREBOXNO . SAMPLE NO . BLOW COUNT REMARKS

(b) (C) (d) M (g) (h)

0 Loose, dry, brown Silt, fine-grained, Background PBOW- Grass Cover
Silty SAND (SP) with some Clay HS=O DP0004 Pushed 0-2'

-0002 Rec=1 .6'
HS=O 1-4oz Explosives

EXP= -0.217 1-4oz Radiation
1-2oz VOC's
1-2oz Metals
1-2oz TOC

Explosives screen -.217ppm
- Becoming moist

2= -- - - - - - - - - - - -
-

- -
Medium stiff, moist, brown, low plastic, PBOW- PBOW99- 1-2oz VOC's

- ,-,q~~Y LC 1 1 DPOU DPO04- 1-2oz TAL Metals_6r __ _ _'16e a- - _ _=
Loose, moist, brown

, f
ined Silty -0004 0004 1-4oz Explosives

SAND (SP) with Clay 1-4oz TOC
HS=O 1-4oz Radiation

3= EXP=O. 1 24 Pushed 24
- ppm Rec--1 .7'

T=1 147
Explosive screen
=0 1 24.

4
HS=O Pushed 4-8'

Rec=2.9'
T=1220 Z_

5

No explosive screening, too
z

much Clay z
6

KTecFiuriT~tiff,-mois_t,o-1ive_, low -pla'stic-, z
Silty CLAY (CL)

7 Z_

8
HS=O Pushed 8-12'

Rec=3.2'
T=1235

9=

10

Z_

--IROJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DPO4

ENG FORM 5056A-R, AUG 94 (Proponent : CECW-EG)



(CONTINUATION SHEET)HTRW DRILLING LOG HOLE NUMBER

DPO4
PROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 3 OF 4
FIELO SCREENING GEOTECH SAMPLE ANALYTICAL

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO . SAMPLENO . SLOWCOUNT REMARKS

(a) (b) (C) (d) (h)

10 EXP= Lacustrine
Same: Clay as above -5.20ppm
Medium stiff, moist, olive, low plastic, Negative or

Silty CLAY (CL) ND

Becomes Siltier

12

i-_

HS=O Pushed 12-16'
No EXP Rec=3.8'
Sample T=1320

All Clay
Rec=3.8'

13= Fine Sand seam

14 -7

Higher Silt content

15=

z
16= Z_
- HS=O Pushed 16-20'

No EXP Rec=4.0'
Sample T=1344 Z_

17 -
- Loose, wet, olive, Silty, fine-grained

SAND (SP) to Sandy Silt (ML)
Z_

18

z

Medium stiff, moist, olive, low plastic, Z_
Silty CLAY (CL)

19

20 -1I 1

Z_

TIROJEC HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DPO4

ENG FORM 5056A-R, AUG 94 (Proponent : CECW-EG)



(CONTINUATION SHEET)HTRW DRILLING LOG HOLE NUMBER

DPO4
PROJECT PLUM BROOK ORDINANCE WORKS INS ECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 4 OF 4
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOXNO . SAMPLE NO. BLOWCOUNT REMARKS

(b) (C) (d) (g) (h)

20 - HS=O Lacustrine
Same : Clay as above No EXP T=1400
Medium stiff, moist, olive, low plastic, Pushed 20-22'
Silty CLAY (CL) Rec=2.0

21

- Few pieces of Limestone z-

22 - Limestone

Bottom of boring 22'bgs
HS=Headspace
Rec-Recovery
T=Time

23 EXP=Explosives
N/A=Not Applicable
bgs= Below ground surface

24

25--

Z7

26--

27=

28
z
Z-

z

29

30

7

Z-

DROJECT
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DPO4

ENG FORM 5056A-R, AUG 94 (Proponent : CECW-EG)



HTRW DRILLING LOG DISTRICT HOLENUMBER

Louisville DP05
1 . COMPANY NAME 2 . DRILLING CONTRACTOR SHEET SHEETS

URS Greiner Woodward Clyde Terra Trace 1 OF 2
3 . PROJECT 4 . LOCATION

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio
5 . NAME OF DRILLER 6 . MANUFACTURER'S DESIGNATION OF DRILL

Kevin Conlon, Mike Marthaler Hurricane Dual Sampler
7 . SIZES AND TYPES OF DRILLING 1-3/4" ID 4 Foot long -

8. HOLE LOCATION
AND SAMPLING EQUIPMEN I

-Stainless Steel Sampler Pentolite Lagoon Area
with acetate liner 9 . SURFACE ELEVATION

10~ DATE STARTED 7DATE COMPLETED

6-11-99 6-11-99
12 . OVERBURDEN THICKNESS 15 . DEPTH GROUNDWATER ENCOUNTERED

N/A
13, DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

N/A N/A
14 . TOTAL DEPTH OF HOLE 17 . OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

8.0 bgs N/A
18. GEOTECHNICAL SAMPLE~ DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 1 N/A
20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY)

I
OTHER (SPECIFY)

I
21 . TOTAL CORE

2 x x 2 Exelosives 2 TOC 1 2 Radiation
'OVE%

/A %
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER(SPECI 23. SIGNATURE OF INSPECTOR

I Bentonite Chips

LOCATION SKETCH/COMMENTS
.... . . . . . . . . ... . . . --

--------------------------- 7. . . . . .. . . . . . .. . . . . ... . . . . . . . . . . . . .. . . . . . .. . . . . . .. . . . . . .. . .
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PROJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DPO5

ENG FORM 5056-R, AUG 94 (Proponent : CECW-EG)



[-HTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

DPO5
PROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 2
MELD SCREENING GEOTECH SAMPLE ANALYTICAL

ELEV . DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO . SAMPLENO . SLOW COUNT REMARKS

(a) (b) (C) (d)
- (0) M (9) (h)

0 Loose, moist, brown, fine-grained Silty No HS Geotech Sample PBOW99 Grass cover
SAND (SP) with numerous grass EXP= -0.588 -DPO5 Fill
roots, trace Clay (ND) -0002

1-4oz Explosives
1-4oz Radiation

1 1-4oz TOC
1-2oz TAL Metals
1-2oz VOC's

Clay content increasing T=1210
Pushed 0-2'

Red, yellowish-green mottling Rec=2.0'

2
No HS Pushed 0-2'
EXP=ND Rec=1 .8'

T=1233

3

Crushed Limestone Fill to 4 3'b s
Medium stiff, moist, olive, black,

. g
Z

4 - greenish gray, low plastic, Silty CLAY
- (CL) No HS Geotech SamplePBOW99- 1-4oz for Explosives- EXP=ND DPOO05- 1-4oz Radiation
- Loose, wet, brown, fine-grained Silty 0006 1-4oz TOC
- SAND (SP) 1-2oz VOC's

1-2oz TAL Metals
5= Soft, wet, brown to olive, Sandy SILT Pushed 4-8' Z
- to loose, wet, fine grained Silty SAND T=1 300 ' _

(ML-SM) Rec--4 .0
'Lacustrine below 4.3 bgs I

i liM di iff l l i, mo st, oe um st ve, ow p ast c,
Silty CLAY (CL) with trace of fine No HS

No EXP
Sand Screening

7

z

8 z

Bottom of boring 8'bgs
HS=Headspace
Rec--Recovery
T=Time

9 EXP= Explosives
oz=Ounce
N/A=Not applicable
bgs=Below ground surface

10

ND=Not Detected z
IROJECT HOLE NO

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP05
ENG FORM 5056A-R, AUG 94 (Proponent : CECW-EG)



[-HTRW DRILLING LO
g

DISTRICT HOLE NUMBER

-

Lo uisville DPO6
1 . COMPANY NAME +2 DRILLING CONTRACTOR SHEET SHEETS

URS Greiner Woodward Clyde Terra Trace 1 OF 2
3.PROJECT 4 . LOCATION

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio
5 . NAME OF DRILLER 6 . MANUFACTUREMS DESIGNATION OF DRILL

Kevin Conlon, Mike Marthaler Hurricane Dual Sampler
7 . SIZES AND TYPES OF DRLILLING 1-3/4" ID 4 Foot long 8 . HOLE LOCATION
AND SAMPLING EQUIPMENT Stainless Steel Sampler Pentolite Lagoon Area

with acetate liner 9 . SURFACE ELEVATION

10 . DATE STARTED 11 . DATE COMPLETED

6-10-99 6-10-99
12 . OVERBURDEN THICKNESS 15 . DEPTH GROUNDWATER ENCOUNTERED

N/A
13. DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

N/A N/A
14. TOTAL DEPTH OF HOLE 17 . OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

8 .0 bgs N/A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

0 1 N/A
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER(SPECIFY) OTHER(SPECIFY) OTHER(SPECIFY) 1 21.TOTALCORE

3 x x 3 Explosives I TOC
%

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23 . SIGNATURE OF INSPECTOR

Bentonite Chips

LOCATION SKETCH/COMMENTS

--------------------- . . . . . .. . . . . . .. . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .... . . . . . .. . . . . . 7 -------

SCALE: 1"
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OROJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP06

ENU FORM 5056-R, AUG 94 (Proponent : CECW-EG)



HTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

P0D 6
PROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 2
FIELD SCREENING GEOTECH SAMPLE ANALMCAL

ELEV . DEPTH DESCRIPTIONOF MATERIALS RESULTS OR CORE 13OXNO . SAMPLE NO. SLOWCOUNT REMARKS

(a) (b) (C) (d) W (1) (9) (h)

0 Loose, moist, brown, Silty, fine Background PBOW99- Grass Cover
grained SAND (SM) with some Clay, HS=O DPO06- Fill
numerous grass roots 0002 Rec=2 0HS=O .

T=1750EXP=
03010 1-40z Explosives. 1-20z TAL Metals

2=- HS=O PBOW99' Rec--2 .0'
EXP= NO DPO06- T=1810

0004 1-4oz for Explosives

3=

4 iiCl ncreas ngay content 'HS=O PBOW99- s1-2oz for VOC
EXP=8.42 DPO06- 1-2oz TAL Metals

Sweet odor ppm 0006 1-4oz Explosives
1-4oz TOC
Rec=1 .9'

5 - Medium Stiff, moist, olive to black, low T=1840
- plastic, Silty CLAY (CL) Fill

Could be crushed Limestone

-CIM- -- - - - - - - - -- - -estone chips
6

Bottom of boring @ 6' bgs
HS=Headspace
Rec=Recovery
T=Time

7-- EXP= Explosives- oz=Ounce
N/A=Not applicable
bgs=Below ground surface
ND=Not Detected

8

9

10
-JROJECT HOLE ~O

I PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DPO6
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG)



SAMPLE COLLECTION FIELD SHEET
PLUM BROOK ORDNANCE WORKS

Pentolite Waste Lagoon Area



SUMMARY OF ANALYTICAL SAMPLES COLLECTED
AT PENTOLITE AREA WASTE LAGOON

PLUM BROOK ORDNANCE WORKS - SANDUSKY, OHIO

Sampling Sample Sample TAL
Location Identification Date Time VOCs Metals TOC Explosives Radiation

Pentolite Area Waste Lagoon
DP02 11BOW99-DPO02-0004 6/11/99 1515 x x x x x

PBOW99-DI'002-0006 6/11/99 1530 x x x x x
PBOW99-DPO08-0004 QC DUPLICATE 6/11/99 1600 x x x x x
PBOW99-RN002-0001 Rinsate 6/11/99 1745 x x x x x

DP03 PBOW99-DPO03-0002 6/11/99 1350 x x
PBOW99-DPO03-0004 6/11/99 1428 x x

DP04 PBOW99-DPO04-0002 6/10/99 1125 x x x x x
PBOW99-DPO04-0004 6/10/99 1147 x x x x x

DPO5 PBOW99-DPO05-0002 6/11/99 1210 x x x x x
PBOW99-DPO05-0006 6/11/99 1300 x x x x x

DP06 PBOW99-DPO06-0002 6/10/99 1750 x x
PBOW99-DI)006-0004 6/10/99 1810 x
PBOW99-DPO06-0006 6/10/99 1840 x x x x

i :\F(JDS\P130WS1JMARY Page I of 1 7/2/99



SOIL SAMPLE COLLECTION FIELDSHEET
SITE INVESTIGATION

FUD SITES IN ILLINOIS, MICHIGAN, OHIO

SITE NAME AND LOCATION: p lu .4 46 fb.A ,,,e ~Ae w[4 A r-"
.<.t plot cc$ ~y j 014

BORING NUMBER: g e& ~L
SAMPLE NUMBER : ?

DATE and TIME OF COLLECTION:

COLLECTED BY:

SAMPLE MEDIA: Sediment

SAMPLE DEPTH :

SAMPLING METHOD : S 061 In

QC SAMPLE Yes QC SAMPLE NUMBER:

QA SPLIT &N) Yes SPLIT SAMPLE NUMBER:

MS/MSD Yes

Sample Container Preservative Analysis Requested
4( Goc

Voc=5

T-A 4-

cr
11c, Alyco

PID 14EADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION: &., 5 V&~

COMMENTS : go7L y

i-\fuds\.SCFS FOPW
6/7/99



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

FUD SITES IN ILLINOIS, MICHIGAN, OHIO
ebo

SITE NAME AND LOCATION :

BORING NUMBER: 40 000 ;1-

SAMPLE NUMBER: z0AOc--) It

DATE and TIME OF COLLECTION :

COLLECTED BY:

SAMPLE MEDIA : Sediment

SAMPLE DEPTH :

SAMPLING METHOD :

QC SAMPLE No (fe~) QC SAMPLE NUM13ER:

QA SPLIT 63) Yes SPLIT SAMPLE NUMBER:

MS/MSD (No Yes
ev514 T-r-

Sample Container Preservative Analysis Requested

rp / " loc. VVC-5
1-4 C( it OC - IT

4f
0c-

W,(r 4pa.

c~

PID HEADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION : 4-

c 5 l#fl'VC--!t&AkAl"f2A -rZ A, /ffc.P gL,.3,4.~L Jr,144 c;. (fCe-j-4

COMMENTS : c-'e r-e-v 6p,L,-X C 10 /'0 '00-4o&j

4
V

'~--/ ~C~c

i kf.d.\SCFS FORM 6(7/99



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

FUD SITES IN ILLINQIS, MICHIGAN, OHIO L40raeonove-oL 1-welk ~c - Jo-e It4c 4r-'-*
1 ,SITE NAME AND LOCATION:

14e 0,
ns

BORING NUMBER: Q P6 -)-

SAMPLE NUMBER : .46-04-1 ?1

DATE and TIME OF COLLECTION :

COLLECTED BY:

SAMPLE MEDIA: Soil Sediment
(~

SAMPLE DEPTH :
p,-j~We.-E e-

SAMPLING METHOD : -Ir4w"'o 14#-* e- e f, ftv ~-j 'q v
QC SAMPLE No Yes QC SAMPLE NUMBER:

QA SPLIT No Yes SPLIT SAMPLE NUMBER:

MS/MSD No Yes

Sample Container Preservative Analysis Requested

5 V ;q

a- XL&4o~-

IVS-t 'y T-Z

PM HEADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION :

COMMENTS:

--J

r\fuds\SCFS FORM 617199



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

FUD SITES IN ILLINOIS MICHIGAN, OHIO
'01, 0,4.z.~tc-e -Ae ^4- Pie- Ae'"

SITE NAME AND LOCATION: S. 6

BORING NUMBER:

SAMPLE NUMBER: P6 0WT --r - '0'004;~ - 000 x

DATE and TIME OF COLLECTION : / 13-M

COLLECTED BY:

SAMPLE MEDIA : 00- Sediment

SAMPLE DEPTH :

SAMPLING METHOD:

QC SAMPLE Yes QC SAMPLE NUMBER:

QA SPLIT Yes SPLIT SAMPLE NUMBER:

MS/MSD Yes

Sample Container Preservative Analysis Requested

' :~~ lcc .7 . "(" c- -F)+ A~~(S

PrD HEADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION : P%A-p JoLl,

COMMENTS : lk.~(-

6nt"



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

FUD SITES IN ILLINOIS MICHIGAN, OHIO
'01" grk

SITE NAME AND LOCATION: 4Vc~s

BORING NUMBER:

SAMPLE NUMBER: -00n

DATE and TIME OF COLLECTION: - I?z

COLLECTED BY: .5-.jer-&-~pt

SAMPLE MEDIA: Sediment

SAMPLE DEPTH:

SAMPLING METHOD:

QC SAMPLE (9 Yes QC SAMPLE NUMBER:

QA SPLIT Yes SPLIT SAMPLE NUMBER:

MS/MSD Yes

Sample Container Preservative Analysis Requested

-.L 0 Ir ,,~( T,4 L-

f
0 4-(

V

PID HEADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION :

---

,4, CcL)42 .
V

COMMENTS:

iM.&~SMFORM V7199



SOIL SAMPLE COLLECTION FIELD SHEE7
SITE INVESTIGATION

SITE NAME AND LOCATION:

FUD SITES IN ILUNOIS MICHIGAN, OHIO
'era-ak

5-,j 6#

BORING NUMBER :

SAMPLE NUMBER: flf-jOP001q-O'co)~

DATE and TIME OF COLLECTION: /-~-s

COLLECTED BY:

SAMPLE MEDIA: 06 Sediment

SAMPLE DEPTH:

SAMPLING MET14OD :

QC SAMPLE 00 Yes QC SAMPLE NUMBER:

QA SPLIT 6) Yes SPLIT SAMPLE NUMBER:

MS/MSD 6) Yes

Sample Container Preservative Analysis Requested

"e r loc- VaCir5
a.? Le -,41

t If -;t--
t - 4(04- zfc.#c --

e(az% 9 ir ,,c_

PID HEADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION :

COMMENTS : -7

i :Vuds%.SCFS FORM 6n/99



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

SITE NAME AND LOCATION:

FUD SITES IN ILLINOIS MICHIGAN, OHIO
,o1,,, g o t4".c.,

6#

BORING NUMBER: /J'0o

SAMPLE NUMBER: 14#6 OA;"? a ~ 0019-(-00~

DATE and TIME OF COLLECTION: /// Y7
COLLECTED BY : .5-.Jen-,jkj

SAMPLE MEDIA : Sediment(fSou

SAMPLE DEPTH :

SAMPLING METHOD :
V

QC SAMPLE Yes QC SAMPLE NUMBER:

QA SPLIT (fN-~) Yes SPLIT SAMPLE NUMBER:

MS/MSD 01~ Yes

Sample Container Preservative Analysis Requested

AFS5

\j
5-1"o

4t c_-

PID HFADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION : 4,C~.S 4C ).W, n>d.-o e- 5

COMMENTS:
V

i \rWASM FORM
6n/99



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

SITE NAME AND LOCATION:

FUD SITES IN ILLINOIS MICHIGAN, OHIO
to/,, gr,)< -19C --4

Q#

BORING NUMBER:

SAMPLE NUMBER: tpJ6 042 f rt n

DATE and TIME OF COLLECTION: it- fl /0

COLLECTED BY : ^,c*-P-

SAMPLE MEDIA : (5sou Sediment

SAMPLE DEPTH :

SAMPLING METHOD:

QC SAMPLE Yes QC SAMPLE NUMBER:

QA SPLIT Yes SPLIT SAMPLE NUMBER:

MS/MSD 6~ Yes

Sample Container Preservative Analysis Requested

ar'qI .,

Le
4( T-0C-

PID HEADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION : Ckee

COMMENTS : ge4~,~~d

i:Vuds%SCFS FORM
VIM



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

FUD SITES IN ILLINOIS MICHIGAN, OHIO
,o1,,

SITE NAME AND LOCATION:

BORING NUMBER:

SAMPLE NUMBER:

DATE and TIME OF COLLECTION:

COLLECTED BY :

SAMPLE MEDIA: (00 Sediment

SAMPLE DEPTH:

SAMPLING METHOD:

QC SAMPLE 00 Yes QC SAMPLE NUMBER:

QA SPLIT (fN3) Yes SPLIT SAMPLE NUMBER:

MS/MSD &-) Yes

Sample Container Preservative Analysis Requested

)- c,
46( oq_-

VoCna

t (f L(Illc 7-,+Z- eflc4(-,
I if Ar cj.,c

'.c
v

--

-T-
PrD 14EADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION : lc,.e-

e- 4-, A, AL

COMMENTS: PIP 'to~- &xzx-'4'L4, i.-7(-

i :\fuds\SCFS FORM
U7199



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

FUD SITES IN ILLINOIS MICHIGAN, OHIO
jol, 4..~,amts

SITE NAME AND LOCATION :

BORING NUMBER: 00,0

SAMPLE NUMBER: 04.) 'q Ce j016~" 0 OiC - C>C)o

DATE and TIME OF COLLECTION:

COLLECTED BY:

SAMPLE MEDIA: Sediment

SAMPLE DEPTH:

SAMPLING METHOD:

QC SAMPLE Yes QC SAMPLE NUMBER:

QA SPLIT Yes SPLIT SAMPLE NUMBER:

MS/MSD Yes

Sample Container PTeservative Analysis Requested

PID HEADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION :

COMMENTS:
v vv

i :Vudz\SCFS FOFLM 6n/99



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

FUD SITES IN ILLINOIS MICHIGAN, OHIO
Srb.A. -14e #A4V

SITE NAME AND LOCATION: 6 zly'.004s
,4 .4

BORING NUMBER: j2,00,9

SAMPLE NUMBER: plaocl-)

DATE and TIME OF COLLECTION :

COLLECTED BY:

SAMPLE MEDIA : Sediment

SAMPLE DEPTH : 'A

SAMPLING METHOD: r~el~

QC SAMPLE 00 Yes QC SAMPLE NUMBER:

QA SPLIT Yes SPLIT SAMPLE NUMBER:

MS/MSD (50) Yes

Sample Container Preservative Analysis Requested
J-f TL

PID HEADSPACE RESULT (ppm):

SOIL SAMPLE DESCRIPTION:

COMMENTS: V

sAfudOSM FORM
6r7/99



SOIL SAMPLE COLLECTION FIELD SHEET
SITE INVESTIGATION

FUD SITES IN ILLINOIS MICHIGAN, OHIO
- g ,4v t~k/ e & -,ol,

SITE NAME AND LOCATION :

BORING NUMBER:

SAMPLE NUMBER: L190 4..jfl? - ap OOA -000 t~

DATE and TIME OF COLLECTION : 18L(O

COLLECTED BY:

SAMPLE MEDIA: 001, Sediment

SAMPLE DEPTH:

SAMPLING METHOD : p~i
QC SAMPLE Yes QC SAMPLE NUMBER:

QA SPLIT Q Yes SPLIT SAMPLE NUMBER:

MS/MSD Yes

Sample Container Presmative Analysis Requested

ly ac V-oc---!5

Lt~c T-Ift

PID HEADSPACE RESULT (ppm) :

SOIL SAMPLE DESCRIPTION : -lZ 4--~Jj 4,
4, vlft,- 0&'-e 4.all,

v IQ ~.j

COMMENTS :
V

i :\ruds\.SCFS FORM
fin/99



Appendix I

Sieve & Plasticity Analysis Results



GEOTECHNICAL SOIL TESTING RESULTS
PLUM BROOK ORDNANCE WORKS



Page 1 of I Table B-I GEO FUDS
45FL99010A.00 Plum Brook Ordnance Works - Pentolite Lagoon

Summary of Laboratory Test Data Sandusky, Ohio
Unconfined ompression

Boring Sample Unified Water Dry Unit Liquid Plastic % Passing Grain Size Compressive Strain at Torvane Penetrometer Volume
No. Depth Soil Content Weight Limit Limit No . 200 Data Strength Failure Strength Strength Change Data

ft Classification % pcf % % Sieve Figure ksf % ksf ksf Figures
DP03 2 ML 10 31 30
DP03 6 CL 24 27 19
DP05 2 ML 14 19 21
DP05 6 ML 21 20 18 68

labsumdp03,05pen /drb URS Greiner Woodward Clyde
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LL PL Pi Description

DP03 2 0 10 31 30 1 ML
DP03 6 x 24 27 19 8 CL

Project : GEO FUDS
Plum Brook Ordnance Works - Pentolite Lagoon
Sandusky, Ohio PLASTICITY CHART

Project Number: 45FL99010A.00
7/ZV9 2ATT 45FL010A.GPJ OP03a URS Greiner Woodward Clyde 1
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Depth
(feet)

Test
Symbol

Moisture
Content

LL PL 1 PI
Description

DPO5 6 0 21 20 IS 2 ML
DP05 6 14 19 21 -2 ML - Results indicate non-plastic soils

Project : GEO FUDS
Plum Brook Ordnance Works - Pentolite Lagoon PLASTICITY CHARTSandusky, Ohio

Project Number: 45FL99010A.00
MN92ATT 45FLOI OA .GPJ OP05 URS Greiner Woodward Clyde I



Appendix J

Chemical Laboratory Analysis Results



"aanterraV1v
Quanterra Incorporated
4101 Shuffel Drive, NW
North Canton, Ohio 44720

330 497-9396 Telephone
330 497-0772 Fax

ANALIMCAL RITORT

PIMM BROOK PEMMLITE IJMON

Lot * : A9FI60107

U.S . A.=W Corps of Engineers

QUANTERRA INCORPORATED

Project Managrzr

July 28, 3.999



CASE NARRATWE
A9F160107

The following report contains the analytical results for twelve solid samples submitted to
Quanterra-North Canton by the U.S . Army Corps of Engineers from the Plum Brook Pentolite
Lagoon Site . The samples were received June 14, 1999, according to documented sample
acceptance procedures .

Quanterra-North Canton utilizes USEPA approved methods in all analytical work . The samples
presented in this report were analyzed for the parameters fisted on the Analytical Methods
Summary page in accordance with the method indicated .

The results included in this report have been reviewed for compliance with the laboratory QA/QC
plan . All data have been found to be compliant with laboratory protocol .

SUPPLEMENTAL QC INFORMATION

SAMPLE RECEIVING

The cooler was received at the laboratory at a temperature of 1 .20 C .

EXPLOSIVES

Surrogate recoveries for sample "PBOW99-DPO02-006" were above the acceptance Emits .
However, since the recoveries were high, and there were no targets detected above the reporting
limits, the validity of the data is unaffected .

RADIOLOGICALS

The QC Blank 201589 has PB-210 detected at a level greater than the MDA. However, the
sample associated with this blank is clean . The PB-2 10 in the blank needs careful evaluation,
taking into account the error and MDA associated with the isotope .

Sample "PBOW99-DPO02-0006" has PB-2 10 detected at a level greater than the MDA.
However a duplicate was run ofthe same sample on a dfferent detector with no PB-2 10 detected .

Cesium-137 and Cobolt-60 are reported as requested . Also reported are any positively identified
isotopes .



CASE NARRATIVE (continued)

METALS

Matrix spike recovery and relative percent difference (RPD) data were not calculated for some
analytes due to the sample concentration readings greater than four times the spike amount . See
the Matrix Spike Report for the affected analytes, which have been flagged with "NC, MSB" .
Matrix spike/spike duplicate recovery was outside the acceptance limits for some analytes . The
acceptable LCS analysis data indicated that the analytical system was operating within control and
this condition is most likely due to matrix interference . See the Matrix Spike Report for the
affected analyte, which have been flagged with "M'.

Matrix spike/spike duplicate relative percent difference (R.PD) exceeded the acceptance limits for
some analytes . The imprecision may be attributed to sample heterogeneity . See the Matrix Spike
Report for the affected analytes, which have been flagged with "'.

Serial dilution of a sample in this lot indicates that physical and chemical interferences are present .
See the sample report pages for the affected analytes, which have been flagged with "L".



ANALYTICAL AIE71HODS SUACM"Y

A9FI60107

ANALYTICAL
PARAMETER METHOD

Inductively Coupled Plasma (ICP) Metals SW846 6010B
mercury in Solid Waste (Manual Cold-Vapor) SW846 7471A
Nitroaromatics and Nitramines by HPLC SW846 8330
Total Organic Carbon SMCA WALKLEY-BLACK
Total Residue as Percent Solids MCAWW 160 .3 MOD
Trace Inductively Coupled Plasma (ICP) Metals SW846 6010B
Volatile Organics by GC/MS SW846 8260B

References :

MCAWW "Methods for Chemical Analysis of water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions .

SMCA 90-3, Standard Methods of Chemical Analysis, 6th Edition,
D. Van Nostrand Co ., Princeton, N.J ., 1963 .

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates .



SANUMLE SUMMURY

ASIF160107

WO # SAMPLE# CLIENT SAMPLE ID DATE TIME

CWX6G 001 PBOW99-DPO04-0002 06110199 11 :25
CWX6L 002 PBOW99-DPO06-0002 06/10/99 17 :50
CWX6P 003 PBOW99-DPO06-0004 06/10/99 18 :10
CWX6T 004 PBOW99-DPO06-0006 06/10/99 18 :40
CWX71 005 PBOW99-DPO05-0002 06/11/99 12 :10
CWX72 006 PBOW99-DPO05-0006 06/11/99 13 :00
CWX75 007 PBOW99-DPO03-0002 06/11/99 13 :50
CWX76 008 PBOW99-DPO03-0004 06/11/99 14 :28
CWX77 009 PBOW99-DPO02-0004 06111199 15 :15
CWX78 010 PBOW99-DPOOS-0004 06/11/99 16 :00
CWX79 Oil PBOW99-DPO02-0006 06/11/99 15 :30
CWX7C 012 PBOW99-DPO04-0004 06/10/99 11 :47

BOTH (S) :
The analytical results of the samples listed above are presented on the following page$.

AU calculations are performed before rounding to avoid round-off errors in calculated results .

Results noted as "ND" were not detected at or above the stated limit.

This report must not be reproducod . except in full, without the written approval of the laboratory .

Results for the following parameters are never reported on a dry weight basis : color . corrosivity . density . flashpoint, ignitabiury . layers, odor .

paint filter test. pH . porosity pressure . reactivity, redox potential. specific gravity . spot tests . solids . solubility, temperature. viscosity, and weight-



u .s . Amu coRPs OF mw2nmRs

Client Sample ID : PBOW9-DPO04-0002

GC/MS Volatiles

Lot-Sample 4 . . . : A9F160107-001 Work Order * . . . : CWX6G102
Date Sampled . . . : 06/10/99 11 :25 Date Received . . : 06/14/99

Prep Date . . . . . . : 06/18/99 Analysis Date . . : 06/18/99
Prep Batch # . . . : 9172184
Dilution Factor : I
t Moisture . . . . . : 11 Method . . . . . . . . . : SW846 8260B

PARAMETER
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl chloride
Xylenes (total)

SURROGATE
Dibromofluoromethane
,2-Dichlaroethane-d4

-,oluene-d8
Bromofluorobenzene

RESULT
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
7 .1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECOVERY
110
101
98
92

REPORTING
LIMIT
11
5 .6
5 .6
5 .6

5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
11
5 .6
11
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6
5 .6

RECOVERY
LIMITS
(70 - 135)
(75 - 117)
(86 - 122)
(60 - 137)

(Continued on next page)

matrix. . . . . . . . . : SOLID

UNITS
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg



U.S . ARMY CORPS OF miGnumRs

Client Sample ID : PBOW99-DPO04-0002

GC/MS Volatiles

Lot-Sample #. . . : A9F160107-001 Work Order #. . . : CWX6G102 Matrix. . . . . . . . . : SOLID

PF= (S) :
Results wW reporting limits have been adjusted for dry weight.



U . S . ARMY CORPS OF EmniKHRS

Client Sample ID : PB,M9-DPO04-0002

HPLC

Lot-Sample #. . . : A9F160107-001 Work Or-der #. . . : CWX6G10V Matrix. . . . . . . . . SOLID
Date Sampled . . . : 06/10/99 11 :25 Date Received . . : 06/14/99
Prep Date . . . . . . : 06/20/99 Analysis Date .- : 06/23/99
Prep Batch #. . . : 9171101
Dilution Factor : I
V Moisture . . . . . : 11 Method . . . . . . . . . SW846 8330

REPORTING
PARAMETER RESULT LIMIT UNITS
HMX ND 0 .50 mg/kg
RJDX ND 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrotoluene ND 0 .25 mg/kg
2-Amino-4,6-dinitrotoluene ND 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
4-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
1-Chloro-3-nitrobenzene 105 (76 - 124)



U. S . ARHr CORPS OF ENGnTams

Client Sample 31D : PBON99-DPO04-0002

T07ML Metals

Lot-Sample # A9F160107-001 Matrix. . . . . . . : SOLID

Date Sampled . . . : 06/10/99 11 :25 Date Received . . : 06/14/9 9
t Moisture . . . . . : 11

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Prep Batch # : 9182106
Silver ND 0 .56 mg/kg SW846 6010B 07/01-07/19/99 CWX6G10J

Dilution Factor : 1

Aluminim 6530 22 .5 mg/kg SW846 6010B 07/01-07/18/99 CWX6G103
Dilution Factor : 1

Arsenic 4 .9 1 .1 mg/kg SW846 6010B 07/01-07/19/99 CKX6G10K
Dilution Factor : 1

Barium 82 .8 22 .5 mg/kg SW846 6010B 07/01-07/19/99 CKX6G104
Dilution Factor ; 1

Beryllium ND 0 .56 mg/kg SW846 6010B 07/01-07/19/99 CWX6G105
Dilution Factor : 1

admium ND 0 .22 mg/kg SW846 6010B 07/01-07/19/99 CWX6G10L
Dilution Factor : 1

Calcium 17500 562 mg/kg SW846 6010B 07/01-07/18/99 CKK6GIO6
Dilution Factor : 1

Chromium 11 .1 0 .56 mg/kg SW846 6010B 07/01-07/19/99 CKX6G10H
Dilution Factor : 1

Cobalt ND 5 .6 mg/kg SW846 6010B 07/01-07/19/99 CWX6G107
Dilution Factor : 1

Lead 14 .4 0-34 mg/kg SW846 6010B 07/01-07/19/99 CKX6G10K
Dilution Factor : I

Copper 9 .7 2-8 mg/kg SW846 6010B 07/01-07/19/99 CWX6G108
Dilution Factor : 1

Antimony ND 1 .1 mg/kg SW846 6010B 07/01-07/19/99 CWX6G10P
Dilution Factor : 1

Iron 11300 11 .2 mg/kg SW846 6010B 07/01-07/19/99 CWX6G109
Dilution Factor : 1

Selenium ND 0 .56 mg/kg SW846 6010B 07/01-07/19/99 CWX6G10Q
Dilution Factor : 1

(Continued on next page )



U.S . AJW CORPS OF sw

Client Sample ID: PBOW99-DPO04-0002

T07ML Metals

Lot-Sample # .- . : A9F160107-001 Matrix . . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .11 mg/kg SW846 7471A 07/01-07/06/99 CWX6G10T

Dilution Factor : 1

Potassium 658 562 Mg/kg SW846 6010B 07/01-07/18/99 CKK6GIGA
Dilution Factor : 1

Thallium ND 1 .1, mg/kg SW846 6010B 07/01-07/19/99 CWX6G10R
Dilution Factor : 1

Magnesium 5130 562 mg/kg SW846 6010B 07/01-07/18/99 CWX6G10C
Dilution Factor : 1

Manganese 191 1.7 mg/kg SW846 6010B 07/01-07/19/99 L-WX6GIOD
Dilution Factor : 1

Sc)dium ND 562 mg/kg SW846 6010B 07/01-07/18/99 CWX6GIOE
Dilution Factor : 1

lickel 11 .1 4.5 mg/kg SW846 6010B 07/01-07/19/99 CKX6G10F
Dilution Factor : 1

Vanadium 19 .9 5 .6 mg/kg SW846 6010B 07/01-07/19/99 CKX6G10G
Dilution Factor : 1

Zinc 40 .9 2-2 mg/kg SW846 6010B 07/01-07/19/99 CWX6G10H
Dilution Factor : 1

(S) :
Results end reportmg lututs have been adjusted for dry weighL



U . S . ARKr CORPS OF MfGX14EZRS

Client Sample ID : PBOW99-DPO04-0002

General Chemistry

Isot-Sample # A9FI60107-001 Work Order #. . . : CWX6G
Date Sampled. . . : 06110199 11 :25 Date Received. . : 06/14/99
k Moisture . . . . . : 11

PARAMETER
Percent Solids

Matrix. . . . . . . . . : SOLID

RESULT RL UNITS METHOD
89 .0 0 .10 V MCMW 160 .3 EM

DiLution Factor : 1

PREPARATION- PREP
ANALYSIS DATE BATCH 4
06/26-06/28/99 9177122

Total Organic Carb013L 1100 110 mg/kg SMM XUJaXr-BT-A 07/05/99 9186133
DiLution Factor : 1

NOTE (S) :
RL Reporting Limit

Results and reportmg Uniits have been adjusted for dry weight-



u. s . Aian CORPS OF xwGnnHRS

Client Sample ID : PBON99-DPO06-0002

Lot-Sample #--- : A9F160107-002 Work Order #--- : CWX6L10T
Date Sampled--- : 06/10/99 17 :50 Date Received . . .- 06/14/99
Prep Date . . . . . . : 06/20/99 hnalysis Date . . : 06/23/99
Prep Batch #- .- : 9171101
Dilution Factor: I
W Moisture . . . . . : 14 method . . . . . . . . . SW846 8330

REPORTING
PARAMETER RESULT LIMIT
HMX ND 0 .50
RDX ND 0 .50
1,3,5-Trinitrobenzene ND 0.25
1,3-Dinitrobenzene ND 0 .25
Tetryl ND 0 .65
Nitrobenzene ND 0 .25
2,4,6-Trinitrotoluene ND 0 .25
4-Amino-2,6-dinitrotoluene ND 0 .25
2-Amino-4,6-dinitrotoluene ND 0 .25
2,6-Dinitrotoluene ND 0 .25
2,4-Dinitrotoluene ND 0 .25
2-Nitrotoluene ND 0 .25
4-Nitrotoluene ND 0 .25
,-Nitrotcluene ND 0 .25

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
I-Chloro-3-nitrobenzene 102 (76 - 124)

Matrix. . . . . . . . . : SOLID

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg



U - S . AMff CORPS OF zwGnwHRS

Client Sample ID : PBOW99-DPO06-0002

TOTAL Metals

Lot-Sample #. . . : A9F160107-002 Matrix. . . . . . . : SOLID
Date Sampled. . . : 06/10/99 17 :50 Date Received . . : 06/14/99
t Moisture . . . . . : 14

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Prep Batch # . . . : 9182106
Silver ND 0 .58 mg/kg SW846 6010B 07/01-07/19/99 CWX61,10G

Dilution Factor : 1

Aluminim 8710 23-2 mg/kg SW846 6010B 07/01-07/18/99 CKX6L101
Dilution Factor : 1

Arsenic 7 .1 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CKX6L10H
Dilution Factor : 1

Barium 54 .3 23 .2 mg/kg SW846 6010B 07/01-07/19/99 CKXGL102
Dilution Factor : 1

Beryllium ND 0 .58 mg/kg SW846 6010B 07/01-07/19/99 CWX6L103
Dilution Factor : 1

idmium ND 0 .23 mg/kg SW846 6010B 07/01-07/19/99 CWX6LlOJ
Dilution Factor : 1

Calcium 28100 581 mg/kg SW846 6010B 07/01-07/18/99 CKXGL104
Dilution Factor : 1

Chrcmium 13 .4 0 .58 mg/kg SW846 6010B 07/01-07/19/99 CWX67AOK
Dilution Factor : 1

Cobalt 7 .0 5 .8 mg/kg SW846 6010B 07/01-07/19/99 CKXGLIOS
Dilution Factor : 1

Lead 9 .9 0 .35 mg/kg SW846 6010B 07/01-07/19/99 CKXGL10L
Dilution Factor : 1

Copper 15-3 2 .9 mg/kg SW846 6010B 07/01-07/19/99 CWX6L106
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CWX61,10M
Dilution Factor : 1

Iran 3.6400 11-6 .9/kgm SW846 6010B 07/01-07/19/99 CKXgL107
Dilution Factor : 1

Selenium ND 0 .58 mg/kg SW846 6010B 07/01-07/19/99 CWX6L10N
Dilution Factor : 1

(Continued on next page)



U. S . ARKr CORPS OF RuGnumRs

Client Sample ID : PBON99-DPO06-0002

T07AL Metals

Lot-Sample # A9F160107-002 Matz-ix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .12 mg/kg SW846 7471A 07/01-07/06/99 CWX6L10Q

Dilution Factor : 1

Potassium 1200 581 mg/kg SW846 6010B 07/01-07/18/99 CKX6Ll08
Dilution Factor : 1

Thallium ND 1 .2' mg/kg SW846 6010B 07/01-07/19/99 CWX61,10P
Dilution Factor : 1

Magnesium 9770 Sol mg/kg SW846 6010B 07/01-07/18/99 CKX6LI09
Dilution Factor : 1

Manganese 395 1.7 mg/kg SW846 6010B 07/01-07/19/99 CKX6LlOA
Dilution Factor : 1

Sodium ND Sal mg/kg SW846 6010B 07/01-07/18/99 CWX6L10C
Dilution Factor : 1

Hickel 20 .2 4 .6 mg/kg SW846 .6010B 07/01-07/19/99 CKX6LIOD
Dilution Factor : 1

Vanadium 22-4 5 .8 mg/kg SW846 6010B 07/01-07/19/99 CKX6LlOE
Dilution Factor : 1

Zinc 48 .9 2 .3 mg/kg SW846 6010B 07/01-07/19/99 CKX6Ll0F
Dilution Factor : 1

Ham (S) :
Results and reporting limits have been adjusted for dry weight.



U. S . ARMY CORPS OF ENGnmEms

Client Sample ID : PBON99-DPO06-0004

EPLC

Lot-Sample #. . . : A9FI60107-003 Work Order #--- : CWX6P101 Matrix . . . . . . . . . SOLID
Date Sampled. . . : 06/10/99 18 :10 Date Received. . : 06/14/99
Prep Date . . . . . . : 06/20/99 Analysis Date . . : 06/23/99
Prep Batch #--- : 9171101
Dilution Factor : I
V Moisture . . . . . Method. . . . . . . . . SW846 8330

REPORTING
PARAMETER RESULT LIMIT UNITS
HMX ND 0 .50 mg/kg
RDX ND 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrotoluene ND 0 .25 mg/kg
2-Amino-4,6-dinitrotoluene ND 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
4-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
I-Chloro-3-nitrobenzene 110 (76 - 124)



U.S . AWff CORPS OF EWGnqKHRS

Client Sample ID : PBO1f99-DP006-0006

GC/W volatiles

Lot-Sample # . . . : A9F160107-004 Work Order #. . . : CWX6T102 Matrix . . . . . . . . . SOLID

Date Sampled . . . : 06/10/99 18 :40 Date Received . . : 06/14/99

Prep Date . . . . . . : 06/18/99 Analysis Date . . : 06/18/99
Prep Batch # . . . : 9172184
Dilution Factor : 1
k Moisture ----- : 21 Method. . . . . . . . . SW846 8260B

REPORTING
PARAMETER RESULT LIMIT UNITS
Acetone ND 13 ug/kg
Benzene ND 6 .4 ug/kg
Bromodichloromethane ND 6 .4 ug/kg
Bromoform. ND 6 .4 ug/kg
Bromomethane ND 6 .4 ug/kg
2-Butanone ND 13 ug/kg
Carbon disulfide ND 6 .4 ug/kg
Carbon tetrachloride ND 6 .4 ug/kg
Chlorobenzene ND 6 .4 ug/kg
Dibromochloromethane ND 6 .4 ug/kg
Chloroethane ND 6 .4 ug/kg
Chloroform ND 6 .4 ug/kg
Chloromethane ND 6 .4 ug/kg
1,1-Dichloroethane ND 6 .4 ug/kg
1,2-Dichloroethane ND 6 .4 ug/kg
1,1-Dichloroethene ND 6 .4 ug/kg
cis-1,2-Dichloroethene ND 6 .4 ug/kg
trans-1,2-Dichloroethene ND 6 .4 ug/kg
1,2-Dichloropropane ND 6 .4 ug/kg
cis-1,3-Dichloropropene ND 6 .4 ug/kg
trans-1,3-Dichloropropene ND 6 .4 ug/kg
Ethylbenzene ND 6 .4 ug/kg
2-Hexanone ND 13 ug/kg
Methylene chloride ND 6 .4 ug/kg
4-Methyl-2-pentanone ND 13 ug/kg
Styrene ND 6 .4 ug/kg
1,1,2,2-Tetrachloroethane ND 6 .4 ug/kg
Tetrachloroethene ND 6 .4 ug/kg
Toluene ND 6 .4 ug/kg
1,1,1-Trichloroethane ND 6 .4 ug/kg
1,1,2-Trichloroethane ND 6 .4 ug/kg
Trichlcroethene ND 6 .4 ug/kg
Vinyl chloride ND 6 .4 ug/kg
Xylenes (total) ND 6 .4 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromoflucromethane 113 (70 - 135)
1,2-Dichloroethane-d4 110 (75 - 117)
Toluene-d8 100 (86 - 122)
Bromofluorobenzene 92 (60 - 137)

(Continued on next page)



U.S . ARMY CORPS OF ENG312MMECERS

Client Sample ID : PBOW99-DPO06-0006

GCAHS Volatiles

Lot-Sample # . . . : ASF160107-004 Work Order # . . . : CWX6T102 Matrix . . . . . . . . . : SOLID

ROTE (S)
Results and reporting lintits have been adjusted for dry weight.

I



U . S . ARMY CORPS OF HWX=ZRS

Client Sample ID: PBOW99-DPO06-0006

HPLC

Lot-Sample #.- . : A9F160107-004 Work Order #. . . : CWX6T10V matrix. . . . . . . . . SOLID
Date Sampled . . . : 06/10/99 18 :40 Date Received. . : 06/14/99
Prep Date . . . . . . .. 06/20/99 Analysis Date . . : 06/23/99
prep Batch # . . . : 9171101
Dilution Factor : 1
V Moisture . . . . . : 21 Method. . . . . . . . . SW846 8330

REPORTING
PARLAMTER RESULT LIMIT UNITS
HMX ND 0 .50 mg/kg
RDX ND 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrctoluene ND 0 .25 mg/kg
2-Amino-4,6-dinitrotoluene ND 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
4-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
I-Chloro-3-nitrobenzene 104 (76 - 124)



U.S . ARMY CORPS OF ZYGIMERS

Client Sample ID : PBOW99-DPO06-0006

TOTAL Metals

Lot-Sample # A9F160107-004 Matrix. . . . . . . : SOLID

Date Sampled. . . : 06/10/99 18 :40 Date Received. - : 06/14/99

V Moisture . . . . . : 21

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Prep Batch # --- : 9182106
Silver ND 0 .64 mg/kg SW846 6010B 07/01-07/19/99 CWX6T10J

Dilution Factor : 1

Aluminum 8010 25 .4 mg/kg SW846 6010B 07/01-07/18/99 CKX6T103
Dilution Factor : 1'

Arsenic 8 .3 1 .3 mg/ir-g SW846 6010B 07/01-07/19/99 CKX6T10K
Dilution Factor : 1

Barium 56 .0 25 .4 mg/kg SW846 6010B 07/01-07/19/99 CKX6T104
Dilution Factor : 1

Beryllium ND 0 .64 mg/kg SW846 6010B 07/01-07/19/99 CWX6T105
Dilution Factor : 1

.'admium ND 0 .25 mg/kg SW846 6010B 07/01-07/19/99 CWX6T'10L
Dilution Factor : 1

Calcium 25900 636 mg/kg SW846 6010B 07/01-07/18/99 CWX6T106
Dilution Factor : 1

Chrcmium. 13-0 0 .64 mg/kg SW846 6010B 07/01-07/19/99 CVZX6T10H

Dilution Factor : 1

Cobalt 8 .3 6 .4 mg/kg SW846 6010B 07101-07/:L9/99 CWXGM07
Dilution Factor : 1

Lead 13 .4 0-38 mg/kg SW846 6010B 07/01-07/19/99 CKX6T10N
Dilution Factor : 1

Copper 3.8 .9 3-2 mg/kg SN846 6010B 07/01-07/19/99 CKX6T108
Dilution Factor : 1

Antimony ND 1 .3 mg/kg SW846 6010B 07/01-07/19/99 CWX6T10P
Dilution Factor : 1

Iran 17600 12-7 mg/kg SW846 6010B 07/01-07/19/99 CKX6Tl09
Dilution Factor : 1

Selenium ND 0 .64 mg/kg SW846 6010B 07/01-07/19/99 CWX6T10Q
Dilution Factor : 1

(Continued on next page)



U. S . AR1ff CORPS OF EM

Client Sample ID : PBOW99-DPO06-0006

TOTAL Metals

Lot-Sample # A9F160107-004 Matrix . . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .13 mg/kg SW846 7471A 07/01-07/06/99 CWX6T10T

Dilution Factor : 1

Potassium 1210 636 mg/kg SN846 6010B 07/01-07/18/99 CKX6T10A
Dilution Factor : 1

Thallium ND 1 .3" mg/kg SW846 6010B 07/01-07/19/99 CWX6T10R
Dilution Factor : I

magnesium 7480 636 mg/kg SW846 6010B 07/01-07/18/99 CKX6T10C
Dilution Factor : 1

manganese 357 3_9 mg/kg SW846 6010B 07/01-07/19/99 CHX6T10D
Dilution Factor : 1

Sodium ND 636 mg/kg SW846 6010B 07/01-07/18/99 CWX6T10E
Dilution Factor : 1

.ickel 23 .5 5 .1 mg/kg SW846 6010B 07/01-07/19/99 CKX6T10F
Dilution Factor : 1

Vanadium 3.8 .5 6 .4 mg/kg SW846 6010B 07/01-07/19/99 CHX6T10G
Dilution Factor : 1

Zinc- 52 .0 2.5 mg/kg SW846 6010B 07/01-07/19/99 CHX6T10H
Dilution Factor : 1

NOTE (S) :
Results and reporting limits have been adjusted for dry weighL



U. S . ARINY CORPS OF mmnwms

Client Sample ID : PBOW99-DPO06-0006

General Chemistry

Lot-Sample #. . . : A9F160107-004 Work Order #. . . : CWX6T Matrix. . . . . . . . . : SOLID
Date Sampled. . . : 06110199 18 :40 Date Received- . : 06/14/99
%- Moisture . . . . . : 21

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH

Percent Solids 78 .6 0-10 V MEAWF9 160 .3 IMM 06/29-06/30/99 9180221
DiLution Factor : 1

Total Organic Carbon 8400 3.30 mg/kg SHCA MALKLEY-BLAC 07/05/99 9186133
DiLution Factor : 1

MOTE (S) :
RL Reporting Limit
Results and reporting limits have been adjusted for dry weight.



U.S. ARIff CORPS OF EMIMMRS

Client Sample ID: PBOW99-DPOOS-0002

GCIMS Volatiles

Lot-Sample # . . . : A9FI60107-005 Work Order #. . . : CWX71102 Matrix . . . . . . . . . SOLID

Date Sampled . . . : 06/11/99 12 :10 Date Received . . : 06/14/99
Prep Date . . . . . . : 06/21/99 Analysis Date . . : 06/21/99
prep Batch # . . . : 9172281
Dilution Factor : I
V Moisture . . . . . : 12 Method . . . . . . . . . : SW846 8260B

REPORTING
PARAMETER RESULT LIMIT UNITS
Acetone ND 11 ug/kg
Benzene ND 5 .7 ug/kg
Bromodichloromethane ND 5 .7 ug/kg
Bromoform ND 5 .7 ug/kg
Bromomethane ND 5 .7 ug/kg
2-Butanone ND 11 ug/kg
Carbon disulfide ND 5 .7 ug/kg
Carbon tetrachloride ND 5 .7 ug/kg
Chlorobenzene ND 5 .7 ug/kg
Dibromochloromethane ND 5 .7 ug/kg
Chloroethane ND 5 .7 ug/kg
Chloroform ND 5 .7 ug/kg
Chloromethane ND 5 .7 ug/kg
1,1-Dichloroethane ND 5 .7 ug/kg
1,2-Dichloroethane ND 5 .7 ug/kg
1,1-Dichloroethene ND 5 .7 ug/kg
cis-1,2-Dichloroethene ND 5 .7 ug/kg
trans-1,2-Dichloroethene ND 5 .7 ug/kg
1,2-Dichloropropane ND 5 .7 ug/kg
cis-1,3-Dichloropropene ND 5 .7 ug/kg
trans-1,3-Dichloropropene ND 5 .7 ug/kg
Ethylbenzene ND 5 .7 ug/kg
2-Hexanone ND 11 ug/kg
Methylene chloride ND 5 .7 ug/kg
4-Methyl-2-pentanone ND 11 ug/kg
Styrene ND 5 .7 ug/kg
1,1,2,2-Tetrachloroethane ND 5 .7 ug/kg
Tetrachloroethene ND 5 .7 ug/kg
Toluene ND 5 .7 ug/kg
1,1,1-Trichloroethane ND 5 .7 ug/kg
1,1,2-Trichloroethane ND 5 .7 ug/kg
Trichloroethene ND 5 .7 ug/kg
Vinyl chloride ND 5 .7 ug/kg
Xylenes (total) ND 5 .7 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 107 (70 - 135)
1,2-Dichloroethane-d4 106 (75 - 117)
foluene-d8 98 (86 - 122)
Bromofluorobenzene 93 (60 - 137)

(Continued on next page)
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U .S . ARMY CORPS OF EMGIIMM

Client Sample T_D : PBM.9-DPOOS-0002

GC/ME Volatiles

Lot-Sample #. . . : A9F160107-005 Work Order #. . . : CWX71102 Matrix. . . . . . . . . : SOLID

NOTE (S) :
Result& wW reporting limits have been adjusted for dry weight .



U.S . ARMY CORPS OF ENGIMERS

Client Sample ID : PBON99-DPO05-0002

HPLC

Lot-Sample # . . . : A9F160107-005 Work Order # . . . : CWX7110V Matrix . . . . . . . . . SOLID
Date Sampled--- : 06/11/99 12 :10 Date Received. . : 06/14/99
Prep Date . . . . . . : 06/20/99 Analysis Date . . : 06/23/99
prep Batch #. . . : 9171101

Dilution Factor: I
V Moisture . . . . . : 12 Method. . . . . . . . . SW846 8330

REPORTING

PARAMETER RESULT LIMIT UNITS

HMX ND 0 .50 mg/kg

RDX ND 0 .50 mg/kg

1,3,5-Trinitrobenzene ND 0 .25 mg/kg

1,3-Dinitrobenzene ND 0 .25 mg/kg

Tetryl ND 0 .65 mg/kg

Nitrobenzene ND 0 .25 mg/kg

2,4,6-Trinitrotoluene ND 0 .25 mg/kg

4-Amino-2,6-dinitrotoluene ND 0 .25 mg/kg

2-Amino-4,6-dinitrotoluene ND 0 .25 mg/kg

2,6-Dinitrotoluene ND 0 .25 mg/kg

2,4-Dinitrotoluene ND 0 .25 mg/kg

2-Nitrotoluene ND 0 .25 mg/kg

4-Nitrotoluene ND 0 .25 mg/kg

3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS

I-Chloro-3-nitrobenzene 91 (76 - 124)



U . S . AMU COR3?S OF ENGIMERS,

Client Sample ID : PBOW99-DPOOS-0002

TOTAL Metals

Lot-Sample # A9F160107-005 Matrix . . . . . . . : SOLID

Date Sampled . . . : 06111199 12 :10 Date Received- . : 06/14/99
V Moisture . . . . . : 12

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Prep Batch # 9182106
Silver ND 0 .57 mg/kg SW846 6010B 07/01-07/19/99 CWX7110J

Dilution Factor : 1

Al 943.0 22 .7' mg/kg SW846 6010B 07/01-07/18/99 CNK71103
Dilution Factor : 1

Arsenic 7 .4 1-1 mg/kg SW846 6010B 07/01-07/19/99 CKX7110K
Dilution Factor : 1

Baxium, 49 .7 22 .7 mg/kg SW846 6010B 07/01-07/19/99 CKX71104
Dilution Factor : 1

Beryllium ND 0 .57 mg/kg SW846 6010B 07/01-07/19/99 CWX71105
Dilution Factor : 1

admium ND 0 .23 mg/kg SW846 6010B 07/01-07/19/99 CWX7110L
Dilution Factor : 1

Calcium 23900 566 mg/kg SW846 6010B 07/01-07/18/99 CKK71106
Dilution Factor : 1

Chromitma 13 .8 0.57 mg/kg SW846 6010B 07/01-07/19/99 CKX7110H
Dilution Factor : 1

Cobalt 7.1 5 .7 mg/kg SW846 6010B 07/01-07/19/99 C-dX71107
Dilution Factor : 1

Lead 9-6 0 .34 mg/kg SW846 6010B 07/01-07/19/99 CKX71ION
Dilution Factor : 1

Copper 13 .1 L 2 .8 mg/kg SW846 6010B 07/01-07/19/99 CKX71108
Dilution Factor : 1

Antimony ND 1 .1 mg/kg SW846 6010B 07/01-07/19/99 CWX7110P
Dilution Factor : 1

Iran 15100 11 . 3 mg/kg SW846 6010B 07/01-07/19/99 CKX71109
DiLution Factor : 1

Selenium ND 0 .57 mg/kg SW846 6010B 07/01-07/19/99 CWX7110Q
Dilution Factor : 1

(Continued on next page)



U.S . ARMY CORPS OF ENGINEERS

Client Sample ID : PBOW99-DPOOS-0002

TOTAL Metals

Lot-Sample # A9F160107-005 Matrix . . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Mercury ND 0 .11 mg/kg SW846 7471A 07/01-07/06/99 CWX7110T
Dilution Factor : 1

Potassium 1290 566 mg/kg SN846 6010B 07/01-07/18/99 CKK7110A
Dilution Factor : 1

Thallium ND 1 .1 mg/kg SW846 6010B 07/01-07/19/99 CWX711OR
Dilution Factor : 1

Magnesium 8160 566 mg/kg SW846 6010B 07/03.-07/3.8/9-9 CKX7110C
Dilution Factor : 1

Manganese 382 1.7 mg/kg SW846 6010B 07/01-07/1-9/99 CKK7110D
Dilution Factor : 1

Sodium ND 566 mg/kg SW846 6010B 07/01-07/18/99 CWX7110E
Dilution Factor : 1

.Lckel 18 .3 4 .5 mg/kg SW846 6010B 07/01-07/19/99 CKX711OF
Dilution Factor : 1

Vanadium 22 .0 5 .7 mg/kg SW846 6010B 07/01-07/19/99 CWX711OG
Dilution Factor : 1

Zinc 45-6 2 .3 mg/kg SW846 6010B 07/01-07/19/99 CKX7110H
Dilution Factor : 1

NOTE (S) :
Results and reporting limits have been adjusted for dry weight.

L Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present .



U.S . ARMY CORPS OF =GnMEMS

Client Sample ID : PBOW99-DPOOS-0002

General Chemistry

Lot-Sample #. . . : A9F160107-005 Work Order #. . . : CWX71 Matrix . . . . . . . . . : SOLID
Date Sampled . . . : 06/11/99 12 :10 Date Received . . : 06/14/99
V moisture . . . . . : 12

PREPARATION- PREP
PARAMETER RES= RL UNITS METHOD ANALYSIS DATE BATCH #

Percent Solids 88 .3 0 .10 MCAWW 160 .3 NOD 06/29-06/30/99 9180221
Dilution Factor : 1

Total Organic Carbon 7600 lio mg/kg SMCA XUAXLEY-13LA 07/05/9-9 9186133
Dilution Factor : 1

NOTE (S) :
RL Reporting Limit

Results and reporting limits have been adjusted for dry weight.



U . S . ARMY CORPS OF mwGnc9RRS

Client Sample ID : PBOW99-DPOOS-0006

GC/XS Volatiles

Lot-Sample # . . . : A9F160107-006 Work Owder 0 . . . : CWX72102 Matrix. . . . . . . . . SOLID

Date Sampled . . . : 06/11/99 13 :00 Date Received. . : 06/14/99

Prep Date . . . . . . : 06/18/99 Analysis Date . . : 06/18/99
Prep Batch # --- : 9172184
Dilution Factor : 1
t Moisture ----- : 19 Method. . . . . . . . . SW846 8260B

REPORTING
PARAMETER RESULT LIMIT UNITS

Acet 38 12 ug/kg
Benzene ND 6 .2 ug/kg
Bromodichloromethane ND 6 .2 ug/kg
Bromoform ND 6 .2 ug/kg
Bromomethane ND 6 .2 ug/kg
2-Butanone 13 12 ug/kg
Carbon disulfide ND 6 .2 ug/kg
Carbon tetrachloride ND 6 .2 ug/kg
Chlorobenzene ND 6 .2 ug/kg
Dibromochloromethane ND 6 .2 ug/kg
Chloroethane ND 6 .2 ug/kg
Chloroform ND 6 .2 ug/kg
Chloromethane ND 6 .2 ug/kg
1,1-Dichloroethane ND 6 .2 ug/kg
1,2-Dichloroethane ND 6 .2 ug/kg
1,1-Dichloroethene ND 6 .2 ug/kg
cis-1,2-Dichloroethene ND 6 .2 ug/kg
trans-1,2-Dichloroethene ND 6 .2 ug/kg
1,2-Dichloropropane ND 6 .2 ug/kg
cis-1,3-Dichloropropene ND 6 .2 ug/kg
trans-1,3-Dichloropropene ND 6 .2 ug/kg
Ethylbenzene ND 6 .2 ug/kg
2-Hexanone ND 12 ug/kg
Methylene chloride ND 6 .2 ug/kg
4-Methyl-2-pentanone ND 12 ug/kg
Styrene ND 6 .2 ug/kg
1,1,2,2-Tetrachloroethane ND 6 .2 ug/kg
Tetrachloroethene ND 6 .2 ug/kg
Toluene ND 6 .2 ug/kg
1,1,1-Trichloroethane ND 6 .2 ug/kg
1,1,2-Trichloroethane ND 6 .2 ug/kg
Trichloroethene ND 6 .2 ug/kg
Vinyl chloride ND 6 .2 ug/kg
Xylenes (total) ND 6 .2 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 114 (70 - 135)
,2-Dichloroethane-d4 115 (75 - 117)

foluene-d8 99 (86 - 3.22)
Bromofluorobenzene 92 (60 - 137)

(Continued on next page)



U.S . ARMY CORPS OF ENGIIM33RS

Client Sample ID : PBON99-DPOOS-0006

GC/MS Volatiles

Lot-Sample #--- : A9F160107-006 Work Order #. . . : CWX72102 Matrix . . . . . . . . . : SOLID

NOTE (S) :
Results and reporting finuts have been adjusted for dry weight.



U.S . ARMY CORPS OF ENGnMERS

Client Sample ID : PBOW99-DPOOS-0006

Lot-Sample #. . . : A9F160107-006 Work Order # . . . : CWX7210V
Date Sampled. . . : 06/11/99 13 :00 Date Received. . : 06/14/99
Prep Date . . . . . . : 06/20/99 Analysis Date .- : 06/23/99
Prep Batch #--- : 9171101
Dilution Factor : I
V Moisture . . . . . : 19 method. . . . . . . . . . SW846 8330

Matrix. . . . . . . . . : SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS
HM ND 0 .50 mg/kg
RDX Nb 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrotoluene ND 0 .25 mg/kg
2-Amino-4,6-dinitrotoluene ND 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
4-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
I-Chloro-3-nitrobenzene 88 (76 - 124)



u.s . Arair CORPS OF zuGnmERS,

Client Sample ID : PBON99-DPOOS-0006

T07ML Metals

Lot-Sample # . . . : A9FI60107-006 Matrix . . . . . . . : SOLID

Date Sampled . . . : 06111199 13 :00 Date Received . . : 06/14/99
V Moisture . . . . . : 19

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch 9182106
Silver ND 0 .62 mg/kg SW846 6010B 07/01-07/19/99 CWX7210J

Dilution Factor : 1

Aluminum 6170 24 . 7" mg/kg SW846 6010B 07/01-07/18/99 CKX72103
Dilution Factor : 1

Arsenic 5.9 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CNX7210K
Dilution Factor : 1

Barium 53 .7 24 .7 mg/kg SW846 6010B 07/01-07/19/99 CKX72104
Dilution Factor : 1

Beryllium ND 0 .62 mg/kg SW846 6010B 07/01-07/19/99 CWX72105
Dilution Factor : 1

admium ND 0 .25 mg/kg SW846 6010B 07/01-07/19/99 CWX7210L
Dilution Factor : 1

Calcium 44900 618 mg/kg SW846 6010B 07/01-07/18/99 CKX72106
Dilution Factor : 1

Chromium 10 .9 0 .62 mg/kg SW846 6010B 07/01-07/19/99 CKX7210M
Dilution Factor : 1

Cobalt 6.6 6-2 mg/kg SW846 6010B 07/01-07/19/99 CKK72107
Dilution Factor : 1

Lead 9-3 0.37 mg/kg SW846 6010B 07/01-07/19/99 CKr7210N
Dilution Factor : 1

Copper 15 .4 3 .1 mg/kg SW846 6010B 07/01-07/19/99 CKX72108
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CWX7210P
Dilution Factor : 1

Iron 35100 12-4 mg/kg SW846 6010B 07/01-07/19/99 CKX72109
Dilution Factor : 1

qelenium ND 0 .62 mg/kg SW846 6010B 07/01-07/19/99 CWX7210Q
DiLution Factor : 1

(Continued on next page )



.. U.S . ARMY CORPS OF XW31WERS

Client Sample ID : PBOW99-DPOOS-0006

T07ML Metals

Lot-Sample # A9F160107-006 matrix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETEP, RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Mercury ND 0 .12 mg/kg SW846 7471A 07/01-07/06/99 CWX7210T
Dilution Factor : 1

Potassium 1180 618 mg/kg SN846 6010B 07/01-07/18/99 CKX721GA
Dilution Factor : 1

Thallium ND 1 .2 ' mg/kg SW846 6010B 07/01-07/19/99 CWX721OR
Dilution Factor : 1

magnesium 13800 618 mg/kg SW846 6010B 07/01-07/18/99 CKX7210C
Dilution Factor : 1

manganese 520 1-9 mg/kg SW846 6010B 07/01-07/19/99 CKX7210D
Dilution Factor : 1

Sodium ND 618 mg/kg SW846 6010B 07/01-07/18/99 CWX7210E
Dilution Factor : 1

ckel 18 .9 4-9 mg/kg SW846 6010B 07/01-07/19/99 CKX721OF
Dilution Factor : I

vanadium 17 .6 6 .2 mg/kg SW846 6010B 07/01-07/19/99 CKX721OG
Dilution Factor : 1

Zinc 44 .5 2 .5 mg/kg SW846 6010B 07/01-07/19/99 CKX7210H
Dilution Factor : 1

NOTE (S) :
Results wW reporting limits have been adjusted for dry weight .



U-S. ARMr CORPS OF ENGIMERS

Client Sample ID : PBOW99-DPOOS-0006

General Chemistry

Lot-Sample # . . . : A9F160107-006 Work Order # . . . : CWX72 Matrix--------- : SOLID
Date Sampled --- : 06/11/99 13 :00 Date Received. . : 06/14/99
V Moisture . . . . . : 19

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #_

Percent Solids 80 .8 0 .10 V MMWW 160 .3 IMM 06/29-06/30/99 9180221
Dilution Factor : 1

Total Organic Carbon 5300 12 .0 mg/kg SWI% MALKLKY-BLRC 07/05/99 9186133
Dilution Factor : 1

NOTE (S) :
RL Reporting Urnit

Results and reporting lirnits have been adjusted for dry weight.



U . S . ARMY CORPS OF EMGMRMZRS

Client Sample ID : PBON99-DPO03-0002

BPLC

Lot-Sample #. . . : A9F160107-007 Work Order #. . . : CWX7510T Matrix . . . . . . . . . SOLID
Date Sampled . . . : 06/11/99 13 :50 Date Received . . : 06/14/99
Prep Date . . . . . . : 06/20/99 hnalysis Date .- : 06/23/99
Prep Batch #. . . : 9171101
Dilution Factor : I
t Moisture . . . . . : 15 method . . . . . . . . . SW846 8330

REPORTING
PARAMETER RESULT LIMIT UNITS
HMX ND 0 .50 mg/kg
RDX iw 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrotoluene ND 0 .25 mg/kg
2-Amino-4,6-dinitrotoluene ND 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
4-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
I-Chloro-3-nitrobenzene 104 (76 - 124)



U -S . ARMY CORPS OF RmGnismm

Client Sample ID : PBON99-DPO03-0002

TOTAL Metals

Lot-Sample # . . . : A9FI60107-007 matrix . . . . . . . .. SOLID

Date Sampled. . . : 06/11/99 13 :50 Date Received. . : 06/14/99

t Moisture ----- : 15

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch # 9182106
Silver ND 0 .59 mg/kg SW846 6010B 07/01-07/19/99 CWX751OG

Dilution Factor : 1

Al, 8560 23 .t mg/kg SW846 6010B 07/01-07/18/99 CWX75101
Dilution Factor : 1

Arsenic 9 .4 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CKX7510H
Dilution Factor : 1

Barium 49 .6 23 .5 mg/kg SW846 6010B 07/01-07/19/99 CKX75102
Dilution Factor : 1

Beryllium ND 0 .59 mg/kg SW846 6010B 07/01-07/19/99 CWX75103
Dilution Factor : 1

'admium ND 0 .24 mg/kg SW846 6010B 07/01-07/19/99 CWX7510J
Dilution Factor : 1

Calcium 88200 588 mg/kg SW846 6010B 07/01-07/18/99 CKX75104
Dilution Factor : 1

Chromium 13 .5 0 .59 mg/kg SW846 6010B 07/01-07/19/99 CKX7510K
Dilution Factor : 1

Cobalt 9 .1 5 .9 mg/kg SW846 6010B 07/01-07/19/99 CKX75105
Dilution Factor : 1

Lead 13 .2 0 .35 mg/kg SW846 6010B 07/01-07/19/99 CKK7510L
Dilution Factor : 1

Copper 41 .7 2 .9 mg/kg SW846 6010B 07/01-07/3.9/99 CKX75106
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CWX7510M
Dilution Factor : 1

Iron 20000 11 .8 mg/kg SKS46 6010B 07/01-07/19/99 CKX75107
Dilution Factor : 1

Selenium ND 0 .59 mg/kg SW846 6010B 07/01-07/19/99 CWX7510N
Dilution Factor : 1

(Continued on next page )



U-S. ARMY CORPS OF ROGIMatRS

Client Sample ID: PBOW99-DPO03-0002

TOTAL Metals

Lot-Sample #. . . : A9FI60107-007 Matrix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Mercury ND 0 .12 mg/kg SW846 7471A 07/01-07/06/99 CWX7510Q

Dilution Factor : 1

Potassium 2310 sag wg/kq SW846 6010B 07/01-07/18/99 CKK75108
Dilution Factor : 1

Thallium ND 1 .2' mg/kg SW846 6010B 07/01-07/19/99 CWX7510P
Dilution Factor : 1

Magnesium 14700 sag mg/kg SN846 6010B 07/01-07/18/99 CK1:75109
Dilution Factor : 1

Manganese 632 1-8 mg/kg SW846 6010B 07/01-07/19/99 CWX7510A
Dilution Factor : 1

Sodium ND 588 mg/kg SW846 6010B 07/01-07/18/99 CWX7510C
Dilution Factor : 1

iickel 26 .7 4 .7 mg/kg SW846 6010B 07/01-07/19/99 CKX7!510D
Dilution Factor : 1

vanadium 18 .5 5 .9 ing/kg SW846 6010B 07/01-07/19/99 CKK7510E
Dilution Factor : 1

Zinc 67 .9 2.4 ing/kg SW846 6010B 07/01-07/19/99 CKX7510F
Dilution Factor : 1

NOTE (S) :
Results and reporting limits have been adjusted for dry weighL



U-S . ARMY CORPS OF MGIMCERS

Client Sample ID : PBOW99-DPO03-0004

Lot-Sanple # --- : A9FI60107-008 Work Order # . . . : CWX7610T Matrix. . . . . . . . . .. SOLID
Date Sampled. . . : 06/11/99 14 :28 Date Received. . : 06/14/99
Prep Date . . . . . . : 06/20/99 Analysis Date . . : 06/23/99
Prep Batch #--- : 9171101
Dilution Factor: 1
V Moisture ----- : 18 method . . . . . . . . . SW846 8330

REPORTING
PARAMETER RESULT LIMIT UNITS
HMX ND 0 .50 mg/kg
RDX ND 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrotoluene ND 0 .25 mg/kg
2-Amino-4,6-dinitrotoluene ND 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
4-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
1-Chloro-3-nitrobenzene 112 (76 - 124)



U.S . ARMY CORPS OF =GnMIZRS

Client Sample ID : PBON99-DPO03-0004

TOTAL Metals

Lot-Sample #. . . : A9F160107-008 Matrix . . . . . . . : SOLID
Date Sampled. . . : 06/11/99 14 :28 Date Received . . : 06/14/99
!k Moisture . . . . . : 18

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch # : 9182106
Silver ND 0 .61 mg/kg SW846 6010B 07/01-07/19/99 CWX761OG

Dilution Factor : 1

Al 4790 24 .4' mg/kg SW846 6010B 07/01-07/18/99 CKX76101
Dilution Factor : 1

Arsenic 5 .7 1.2 mg/kg SW846 6010B 07/01-07/19/99 CKX7610H
Dilution Factor : 1

Barium 35 .6 24 .4 mg/kg SW846 6010B 07/01-07/19/99 CKr76102
Dilution Factor : 1

Beryllium ND 0 .61 mg/kg SW846 6010B 07/01-07/19/99 CWX76103
Dilution Factor : 1

Amium ND 0 .24 mg/kg SW846 6010B 07/01-07/19/99 CWX76iOJ
Dilution Factor : 1

Calcium 35600 610 mg/kg SW846 6010B 07/01-07/18/99 CKX76104
Dilution Factor : 1

C13romi um, 8 .8 0.61 mg/kg SW846 6010B 07/01-07/19/99 CKX7610K
Dilution Factor : 1

Cobalt 6.3. 6.3. ing/kg SW846 6010B 07/01-07/19/99 CKX76105
Dilution Factor : 1

Lead 7.8 0-37 mg/kg SW846 6010B 07/01-07/19/99 CKK7610L
Dilution Factor : 1

Copper 13-4 3-3. mg/kg SW846 6010B 07/01-07/19/99 CKX76106
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CWX7610M
Dilution Factor : 1

Iran JL2900 12-2 mg/kg SW846 6010B 07/01-07/19/99 CKX:76107
Dilution Factor : 1

Selenium ND 0 .61 mg/kg SW846 6010B 07/01-07/19/99 CWX76ION
Dilution Factor : 1

(Continued on next page)



U.S . ARMY CORPS OF EW

Client Sample ID : PBOU99-DPO03-0004

TOTAL Metals

Lot-Sample # A9F160107-008 Matrix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Mercury ND 0 .12 mg/kg SW846 7471A 07/01-07/06/99 CWX7610Q
Dilution Factor : 1

Potassium 738 610 mg/kg SN846 6010B 07/01-07/18/99 CKX76108
Dilution Factor : 1

Thallium ND 1 .2 , mg/kg SW846 6010B 07/01-07/19/99 CWX7610P
Dilution Factor : 1

Magnesium 11000 610 mg/kg SW846 6010B 07/01-07/18/99 CKX76109
Dilution Factor : 1

Manganese 389 1 .8 mg/kg SW846 6010B 07/01-07/19/99 CKX761GA
Dilution Factor : 1

Sodium ND 610 mg/kq SW846 6010B 07/01-07/18/99 CWX7610C
Dilution Factor : 1

ickel 17 .6 4 .9 mg/kg SW846 6010B 07/01-07/19/99 CKX7610D
Dilution Factor : 1

Vanadium 3.4 .0 6 .1 mg/kg SW846 6010B 07/01-07/19/99 CKX7610E
Dilution Factor : 1

Zinc 38 .6 2 .4 ing/kg SW846 6010B 07/01-07/19/99 CKX761OF
Dilution Factor : 1

NOTE (S) :
Results mid reporting lunits have been adjusted for dry Weight.



U.S. ARMY CORPS OF ENG3NIERS

Client Sample ID : PBOW99-DPO02-0004

GC/MS Volatiles

Lot-Sample # . . . : A9F160107-009 Work Order # . . . : CWX77102 Matrix . . . . . . . . . : SOLID

Date Sampled--- : 06/11/99 15-15 Date Received . . : 06/14/99
Prep Date . . . . . . : 06/21/99 Analysis Date . . : 06/21/99
Prep Batch #. . . : 9172281
Dilution Factor : 1
V Moisture . . . . . : 16 Method. . . . . . . . . : SW846 8260B

REPORTING
PARAMETER RESULT LIMIT UNITS

Acetone ND 12 ug/kg

Benzene ND 5 .9 ug/kg

Bromodichloromethane ND 5 .9 ug/kg

Bromoform ND 5 .9 ug/kg

Bromomethane ND 5 .9 ug/kg

2-Butanone ND 12 ug/kg

Carbon disulfide ND 5 .9 ug/kg

Carbon tetrachloride ND 5 .9 ug/kg

Chlorobenzene ND 5 .9 ug/kg
Dibromochloromethane ND 5 .9 ug/kg
Chloroethane ND 5 .9 ug/kg
Chloroform ND 5 .9 ug/kg
Chloromethane ND 5 .9 ug/kg
1,1-Dichloroethane ND 5 .9 ug/kg

1,2-Dichloroethane ND 5 .9 ug/kg
1,1-Dichloroethene ND 5 .9 ug/kg
cis-1,2-Dichlaroethene ND 5 .9 ug/kg
trans-1,2-Dichloroethene ND 5 .9 ug/kg
1,2-Dichloropropane ND 5 .9 ug/kg
cis-1,3-Dichloropropene ND 5 .9 ug/kg
trans-1,3-Dichloropropene ND 5 .9 ug/kg
Ethylbenzene ND 5 .9 ug/kg
2-Hexanone ND 12 ug/kg
Methylene chloride ND 5 .9 ug/kg
4-Methyl-2-pentanone ND 12 ug/kg
Styrene ND 5 .9 ug/kg
1,1,2,2-Tetrachloroethane ND 5 .9 ug/kg
Tetrachloroethene ND 5 .9 ug/kg
Toluene ND 5 .9 ug/kg
1,1,1-Trichloroethane ND 5 .9 ug/kg
1,1,2-Trichloroethane ND 5 .9 ug/kg
Trichloroethene ND 5 .9 ug/kg
Vinyl chloride ND 5 .9 ug/kg
Xylenes (total) ND 5 .9 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 112 (70 - 135)
~,2-Dichloroethane-& ill (75 - 117)
Toluene-d8 95 (86 - 122)
Bromofluorobenzene 90 (60 - 137)

(Continued on next page)



U-S. AMff CORPS OF ENGIBURERS

Client Sample ID : PBOW99-DPO02-0004

GC/MS Volatiles

Lot-Sample # . . . : A9F160107-009 Work O=der # . . . : CWX77102 Matrix . . . . . . . . . : SOLID

NOTE (S) :
Results and reporting Urnits have been adjusted for dry WeighL



U. S . ARMY CORPS OF M1Gn4RHRS

Client Sample ID : PBOW99-DPO02-0004

HPLC

Lot-Sample # . . . : A9F160107-009 Work Order #. . . : CWX7710V Matrix . . . . . . . . . SOLID
Date Sampled . . . : 06/11/99 15 :15 Date Received. . : 06/14/99
Prep Date . . . . . . : 06/20/99 Analysis Date .- : 06/23/99
Prep Batch # . . . : 9171101
Dilution Factor : 1
V Moisture . . . . . : 16 Method . . . . . . . . . SW846 8330

REPORTING
PARAMETER RESULT LIMIT UNITS
HMX ND 0 .50 mg/kg
RDX ND 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrotoluene ND 0 .25 mg/kg
2-Amino-4,6-dinitrotoluene ND 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
I-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
1-Chloro-3-nitrobenzene 115 (76 - 124)



U.S . ARMY CORPS OF ENG111

Client Sample ID : PBOW99-DPO02-0004

TOTAL Metals

Lot-Sample # A9F160107-009 Matrix . . . . . . . : SOLID
Date Sampled--- : 06/11/99 15 :15 Date Received . .- 06/14/99
v moisture . . . . . : 16

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Prep Batch #--- : 9182106
silver ND 0 .59 mg/kg SW846 6010B 07/01-07/19/99 CWX7710J

Dilution Factor : 1

Al 10100 23 .8 mg/kg SW846 6010B 07/01-07/18/99 CKX77103
Dilution Factor : 1

Arsenic 7.0 1-2 mg/kg SW846 6010B 07/01-07/19/99 CKX7710K
Dilution Factor : 1

Barium 77 .3. 23 .8 mg/kg SW846 6010B 07/01-07/19/99 CWX77104
Dilution Factor : 1

Beryllium ND 0 .59 mg/kg SW846 6010B 07/01-07/19/99 CWX77105
Dilution Factor : 1

'admium ND 0 .24 mg/kg SW846 6010B 07/01-07/19/99 CWX7710L
Dilution Factor : 1

Calcium 15900 594 mg/kg SW846 6010B 07/01-07/18/99 CKX77106
Dilution Factor : 1

Chromium 15 .0 0 .59 mg/kg SW846 6010B 07/01-07/19/99 CKX7710M
Dilution Factor : 1

Cnhalt 6-5 5.9 mg/kg SW046 6010B 07/01-07/19/99 CNX77107
Dilution Factor : 1

Lead 13-8 0.36 wg/kg SW846 6010B 07/01-07/19/99 CKX7710N
Dilution Factor : 1

Copper 18 .0 3 .0 mg/kg SW846 6010B 07/01-07/19/99 CKK77108
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CWX7710P
Dilution Factor : 1

Iran 3.7100 3.1-9 ing/kg SW846 6010B 07/01-07/19/99 CKX77109
Dilution Factor : 1

Selenium ND 0 .59 mg/kg SW846 6010B 07/01-07/19/99 CWX7710Q
Dilution Factor : 1

(Continued on next page)



U . S . AMU CORPS OF XNGn=RS

Client Sample ID : PBOW99-DPO02-0004

T07ML Metals

Lot-Sanple # A9F160107-009 Matrix . . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Mercury ND 0 .12 mg/kg SW846 7471A 07/01-07/06/99 CWX7710T
Dilution Factor : 1

Potassium 857 594 mg/kg SW846 6010B 07/01-07/18/99 CKK7710A
Dilution Factor : 1

Thallium ND 1 .2 ' mg/kg SW846 6010B 07/01-07/19/99 CWX771OR
Dilution Factor : 1

Magnesium 5710 594 ing/kg SW846 6010B 07/01-07/18/99 CWX7710C
Dilution Factor : 1

Mangan se 226 1-8 mg/kg SW846 60ioB 07/01-07/19/99 CKX7710D
Dilution Factor : 1

Sodium ND 594 mg/kg SW846 6010B 07/01-07/18/99 CWX7710E
Dilution Factor : 1

jickel 21 .0 4 .8 mg/kg SW846 6010B 07/01-07/19/99 CKX77'10F
Dilution Factor : 1

Vanadium 26 .2 5 .9 mg/kg SW846 6010B 07/01-07/19/99 CKX771OG
Dilution Factor : 1

Zinc 50-0 2 .4 mg/kg SW846 6010B 07/01-07/19/99 CKX7710H
Dilution Factor : 1

NC= (S) :
Results and reporting lirnits have been adjusted for dry weight.



U.S . ARMY CORPS OF xmniZERS

Client Sample ID: PBOW99-DPO02-0004

General Chemistry

Lot-Sanple # . . . : A9F160107-009 Work Order #. . . : CWX77 Matrix. . . . . . . . . : SOLID
Date Sampled . . . : 06/11/99 is :js Date Received.- : 06/14/99
V Moisture ----- : 16

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Percent Solids 84-2 0 .10 V MCAW 160.3 MOD 06/29-06/30/99 9180221

DiLution Factor : 1

Total Organic Carbon 7700 3.20 mg/kg SWA KRLKLEY-BLAC 07/05/99 9186133
DiLution Fictor : 1

NOTE (S) :
RL Reporting Limit

Results and reporting limits have been adjusted for dry weight.

L C



U. S . ARMY CORPS OF ENGnmuw

Client Sample ID : PBON99-DPOOS-0004

GC/HS volatiles

Lot-Sample #. . . : A9F160107-010 Work Order #. . . : CWX78102 Matrix . . . . . . . . . SOLID

Date sampled--- : 06/11/99 16 :00 Date Received .- : 06/14/99
Prep Date . . . . . . : 06/21/99 2knalysis Date . . : 06/21/99
Prep Batch #--- : 9172281
Dilution Factor : I
V Moisture . . . . . : 14 Method. . . . . . . . . SW846 8260B

REPORTING
PARAMETER RESULT LIMIT UNITS
Acetone ND 12 ug/kg
Benzene ND 5 .8 ug/kg
Bromodichloromethane ND 5 .8 ug/kg
Bromoform ND 5 .8 ug/kg
Bromomethane ND 5 .8 ug/kg
2-Butanone ND 12 ug/kg
Carbon disulfide ND 5 .8 ug/kg
Carbon tetrachloride ND 5 .8 ug/kg
Chlorobenzene ND 5 .8 ug/kg
Dibromochloromethane ND 5 .8 ug/kg
Chloroethane ND 5 .8 ug/kg
Chloroform ND 5 .8 ug/kg
Chloromethane ND 5 .8 ug/kg
1,1-Dichloroethane ND 5 .8 ug/kg
1,2-Dichloroethane ND 5 .8 ug/kg
1,1-Dichloroethene ND 5 .8 ug/kg
cis-1,2-Dichloroethene ND 5 .8 ug/kg
trans-1,2-Dichloroethene ND 5 .8 ug/kg
1,2-Dichloropropane ND 5 .8 ug/kg
cis-1,3-Dichloropropene ND 5 .8 ug/kg
trans-1,3-Dichloropropene ND 5 .8 ug/kg
Ethylbenzene ND 5 .8 ug/kg
2-Hexanone ND 12 ug/kg
Methylene chloride 5 .9 5 .8 ug/kg
4-Methyl-2-pentanone ND 12 ug/kg
Styrene ND 5 .8 ug/kg
1,1,2,2-Tetrachloroethane ND 5 .8 ug/kg
Tetrachloroethene ND 5 .8 ug/kg
Toluene ND 5 .8 ug/kg
1,1,1-Trichloroethane ND 5 .8 ug/kg
1,1,2-Trichloroethane ND 5 .8 ug/kg
Trichloroethene ND 5 .8 ug/kg
Vinyl chloride ND 5 .8 ug/kg
Xylenes (total) ND 5 .8 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 103 (70 - 135)
1 2-Dichloroethane-d4 100 (75 - 117)
-'oluene-d8 92 (86 - 122)
Bromofluorobenzene 88 (60 - 137)

(Continued on next page)



U.S . ARMY CORPS OF WGIMMRS

Client Sample ID: PBOW9-9-DPOOS-0004

GC/MS Volatiles

Lot-Sample #. . . : A9FI60107-010 WOrk Order #. . . : CWX78102 Matri3c--------- : SOLID

NOTE (S) :
Results and reporting lknits have been adjusted for dry weight.



U.S. ARWf CORPS OF KHGnwHRS

Client Sample ID : PBON99-DPO08-0004

HPLC

Lot-Sample #. . . : A9F160107-010 Work Order #. . . : CWX7810V Matrix . . . . . . . . . SOLID
Date Sampled. . _ : 06/11/99 16 :00 Date Received. . .- 06/3.4/99
Prep Date . . . . . . : 06/20/99 Analysis Date . . : 06/24/99
Prep Batch #. . . : 9171101
Dilution Factor : I

Moisture . . . . . : 14 Metbod. . . . . . . . . .. SW846 8330

REPORTING
PARAMETER RESULT LIMIT UNITS
HMX ND 0 .50 mg/kg
RDX ND 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrctoluene ND 0 .25 mg/kg
2-Amino-4,6-dinitrotoluene ND 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
4-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
I-Chloro-3-nitrobenzene 98 (76 - 124)



U-S . ARMY CORPS OF ENG12GIERS

Client Sample ID : PBOW99-DPOOS-0004

TOTAL Metals

Lot-Sample # . . . : A9F160107-010 Matrix. . . . . . . : SOLID

Date Sampled . . . : 06/11/99 16 :00 Date Received . . : 06/14/99
!k Moisture . . . . . : 14

REPORTING PREPARATION- WORK

PARAMETER RES= LIMIT UNITS METHOD ANALYSIS DATE ORDER

Prep Batch # 9182106
Silver ND 0 .58 mg/kg SW846 6010B 07/01-07/19/99 CWX7810J

Dilution Factor : 1

Aluminum 6960 23 .4 mg/kg SW846 6010B 07/01-07/18/99 CKK78103
Dilution Factor : 1

Arsenic 6 .7 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CIM810K

Dilution Factor : 1

Barium 56 .6 23 .4 mg/kg SN846 6010B 07/01-07/19/99 CWX78104
Dilution Factor : 1

Beryllium ND 0 .58 mg/kg SW846 6010B 07/01-07/19/99 CWX78105
Dilution Factor : 1

'admium ND 0 .23 mg/kg SW846 6010B 07/01-07/19/99 CWX78iOL
Dilution Factor : 1

calcium 19000 584 Ing/kg SW846 6010B 07/01-07/18/99 CKX78106
Dilution Factor : 1

ChroaLium 11 .2 0 .58 mg/kg SW846 6010B 07/01-07/19/99 CNX7810M
Dilution Factor : 1

Cobalt 6 .8 5 .8 mg/kg SW846 6010B 07/01-07/19/99 CKX78107
Dilution Factor : 1

Lead 20 .8 0 .35 mg/kg SW846 6010B 07/01-07/19/99 CKX7810N
Dilution Factor : 1

Copper 17 - 4 2 .9 mg/kg SW846 6010B 07/01-07/19/99 CKX78108
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CWX7810P
Dilution Factor : 1

Iron 15300 11-7 mg/kg SW846 6010B 07/01-07/19/99 CKX78109
Dilution Factor : 1

Selenium ND 0 .58 mg/kg SW846 6010B 07/01-07/19/99 CWX7810Q
Dilution Factor : 1

(Continued on next page)
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U.S . ARMY CORPS OF EwnoERRS

Client Sample ID : PBM9-DP008-0004

TOTAL Metals

loot-Sample # A9F160107-010 Matrix . . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .12 mg/kg SW846 7471A 07/01-07/06/99 CWX7810T

Dilution Factor : 1

Potassium 651 584 ng/kg SW846 6010B 07/01-07/18/99 CWX7810A
Dilution Factor : 1

Thallium ND 1 .2- mg/kg SW846 6010B 07/01-07/19/99 CWX781OR
Dilution Factor : 1

Magnesium 6030 584 mg/kg SW846 6010B 07/01-07/18/99 CKK7810C
Dilution Factor : 1

Manganese 391 1 .8 mg/kg SW846 6010B 07/01-07/19/99 CKX7810D
Dilution Factor : 1

Sodium ND 584 mg/kg SW846 6010B 07/01-07/18/99 CWX7810E
Dilution Factor : 1

,ickel 17 .7 4 .7 mg/kg SW846 6010B 07/01-07/19/99 CWX78-10F
Dilution Factor : 1

Vanaclium 18 .7 5-8 mg/kg SW846 6010B 07/01-07/19/99 CKX781OG
Dilution Factor : 1

Zinc 52 .8 2-3 mg/kg SW846 6010B 07/01-07/19/99 CKX7810H
Dilution Factor : 1

BMW :

Results wid reporting limits have been adjusted for dry -eight.



U.S . ARMY CORPS OF ENGXMMRS

Client Sample ID : PBOU99-DPOOS-0004

General Chemistry

Lot-Sample #. . . : A9F160107-010 Work Order #- . . .- CWX78 Matrix. . . . . . . . . : SOLID
Date Sampled. . . : 06/11/99 16 :00 Date Received . . : 06/14/99
V Moisture ----- : 14

PREPARATION- PREP
PARAMETER RES= RL UNITS METHOD ANALYSIS DATE BATCH 4

Percent Solids 85 .6 0 .10 XMWW 160-3 NM 06/29-06/30/99 9180221
Dilution Factor : 1

Total Organic Carbon 8300 120 mg/kg SWA XUACLEY-BLAC 07/05/99 9186133
Dilution Factor : 1

190M (S) :
RL Reporting Unit

Results and reporting limits have been adjusted for dry weight.



U. S . AMU CORPS OF ENG11WERS

Client Sample ID : PBOW99-DPO02-0006

GC/MS Volatiles

Ioot-Sample # . . . : A9F160107-011 Work Order # --- : CWX79102 Matrix. . . . . . . . . SOLID

Date Sampled . . . : 06/11/99 15 :30 Date Received . . : 06/14/99
Prep Date ------ : 06/21/99 Analysis Date . . : 06/21/99
Prep Batch # . . . : 9172281
Dilution Factor : I
!k Moisture ----- : 18 Method . . . . . . . . . SW846 8260B

REPORTING
PARAMETER RESULT LIMIT UNITS
Acetone 13 12 ug/kq
Benzene ND 6 .1 ug/kg
Bromodichloromethane ND 6 .1 ug/kg
Bromoform ND 6 .1 ug/kg
Bromomethane ND 6 .1 ug/kg
2-Butanone ND 12 ug/kg
Carbon disulfide ND 6 .1 ug/kg
Carbon tetrachloride ND 6 .1 ug/kg
Chlorobenzene ND 6 .1 ug/kg
Dibromochloromethane ND 6 .1 ug/kg
Chloroethane ND 6 .1 ug/kg
Chloroform ND 6 .1 ug/kg
Chloromethane ND 6 .1 ug/kg
1,1-Dichloroethane ND 6 .3. ug/kg
1,2-Dichloroethane ND 6 .1 ug/kg
1,1-Dichloroethene ND 6 .1 ug/kg
cis-1,2-Dichloroethene ND 6 .1 ug/kg
trans-1,2-Dichloroethene ND 6 .1 ug/kg
1,2-Dichloropropane ND 6 .1 ug/kg
cis-1,3-Dichloropropene ND 6 .1 ug/kg
trans-1,3-Dichloropropene ND 6 .1 ug/kg
Ethylbenzene ND 6 .1 ug/kg
2-Hexanone ND 12 ug/kg
Methylene chloride ND 6 .1 ug/kg
4-Methyl-2-pentanone ND 12 ug/kg
Styrene ND 6 .1 ug/kg
1,1,2,2-Tetrachloroethane ND 6 .1 ug/kg
Tetrachloroethene ND 6 .1 ug/kg
Toluene ND 6 .1 ug/kg
1,1,1-Trichloroethane ND 6 .1 ug/kg
1,1,2-Trichloroethane ND 6 .1 ug/kg
Trichloroethene ND 6 .1 ug/kg
Vinyl chloride ND 6 .1 ug/kg
Xylenes (total) ND 6 .1 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 110 (70 - 135)
1,2-Dichloroethane-d4 105 (75 - 117)
roluene-d8 94 (86 - 122)
Bromofluorobenzene 89 (60 - 137)

(Continued on next page)



U.S . ARMY CORPS OF RNGXN=RS

Client Sample ID : PBOW99-DPO02-0006

GC/MS Volatiles

Lot-Sample # . . . : A9F160107-011 Work Or-der # . . . : CWX79102 Matrix . . . . . . . . . : SOLID

lqm(s) :
Result% and reporting limits have been adjusted for dry weight.



U . S . ARMY CORPS OF EMGI1UM1tS

Client Sample ID : PBON99-DPO02-0006

HPLC

loot-Sample # . . . : A9F160107-011 Work Order #. . . : CW7910V Matrix . . . . . . . . . SOLID
Date Sampled . . . : 06/11/99 15 :30 Date Received. . : 06/14/99
Prep Date ------ : 06/20/99 hnalysis Date .- : 07/02/99
Prep Batch # . . . : 9171101
Dilution Factor : 1

Moisture . . . . . : 18 method . . . . . . . . . SW846 8330

REPORTING
PARAMETER RESULT LIMIT UNITS
HMX ND 0 .50 mg/kg
RDX ND 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrotoluene ND 0 .25 mg/kg
2-Amino-4,6-dinitrotcluene NI) 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
4-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
1-Chloro-3-nitrobenzene 131 * (76 - 124)

lq= (S) :
* Surrogate recovery is outside stated control limits .



U.S . ARMY CORPS OF RoGnipan

Client Sample ID : PBOW99-DPO02-0006

TOTAL Metals

Lot-Sample #. . . : A9F160107-011 Matrix. . . . . . . : SOLID
Date Sampled. . . : 06/11/99 15 :30 Date Received. . : 06/14/99
!k Moisture . . . . . : 18

REPORTING PREPARATION- WORK
PAP-LI-TETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Prep Batch # 9182106
Silver ND 0 .61 mg/kg SW846 6010B 07/01-07/19/99 CWX7910J

Dilution Factor : 1

Al 7260 24 .3 mg/kg SW846 6010B 07/01-07/18/99 CKX79103
Dilution Factor : 1

Arsenic 6.4 1_2 mg/kg SW846 6010B 07/01-07/19/99 CKX7910K
Dilution Factor : 1

Barium 64 .8 24-3 mg/kg SW846 6010B 07/01-07/19/99 CWX79104
Dilution Factor : 1

Beryllium ND 0 .61 mg/kg SW846 6010B 07/01-07/19/99 CWX79105
Dilution Factor : I

.idmium ND 0 .24 mg/kg SW846 6010B 07/01-07/19/99 CWX79-10L
Dilution Factor : 1

Calcit= 27800 606 mg/kg SW846 6010B 07/01-07/3.8/-99 CKX79106
Dilution Factor : 1

Chromium 12 .1 0 .63. mg/kg SW846 6010B 07/01-07/19/99 CKX7910M
Dilution Factor : 1

Cobalt 6.2 6 .1 mg/kg SW846 6010B 07/01-07/19/99 CKX79107
Dilution Factor : 1

Lead 14 .9 0 .36 mg/kg SW846 6010B 07/01-07/19/99 CKK791ON
Dilution Factor : 1

Copper 16-0 3 .o mg/kg SW846 6010B 07/01-07/19/99 CKX79108
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 07/01-07/19/99 CWX7910P
Dilution Factor : 1

Iron 13400 12 .1 Mg/kg SW846 6010B 07/01-07/19/99 CKX79109
Dilution Factor : 1

Selenium ND 0 .61 mg/kg SW846 6010B 07/01-07/19/99 CWX7910Q
Dilution Factor : 1

(Continued on next page )



U.S . ARW CORPS OF XHGnums

Client Sample ID: PBON99-DPO02-0006

TOTAL Metals

Lot-Sample #. . . : A9F160107-011 Matrix. . . . . . . . . . SOLID

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Mercury ND 0 .12 mg/kg SW846 7471A 07/01-07/06/99 CWX7910T
Dilution Factor ; 1

Potassium 751 606 mg/kg SW846 6010B 07/01-07/18/99 CKX7910A
Dilution Factor : 1

Thallium ND 1 .2 - mg/kg SW846 6010B 07/01-07/19/99 CWX791OR
Dilution Factor : 1

Magnesium 9100 606 mg/kg SW846 6010B 07/01-07/18/99 CKX7910C
Dilution Factor : 1

Manganese 348 1 .8 mg/kg SW846 6010B 07/01-07/19/99 CKX7910D
Dilution Factor : 1

Sodium ND 606 mg/kg SW846 6010B 07/01-07/18/99 CWX7910E
Dilution Factor : 1

ickel 17 .9 4 .9 mg/kg SN846 6010B 07/01-07/19/99 CKX79.10F
Dilution Factor : 1

Vamadium 18 .9 6 .1 mg/kg SW846 6010B 07/01-07/19/99 CKX791OG
Dilution Factor : 1

Zinc 46 .2 2 .4 mg/kg SW846 6010B 07/01-07/19/99 CKK7910H
Dilution Factor : 1

NOM (S) :
R"uIts and reporting Umits bay* been adjusted for dry weight.



U.S . ARMY CORPS OF ENGINERRS

Client Sample ID : PBOW99-DPO02-0006

General Chemistry

Lot-Sample #. . . : A9F160107-011 Work Order # . . .-. CWX79 Matrix. . . . . . . . . : SOLID
Date Sampled. . . : 06/11/99 15 :30 Date Received .- : 06/14/99
V Moisture . . . . . : 18

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH

Percent Solids 82 .5 0.10 V MICANK 160 .3 BW 06/28-06/29/99 9179143
Dilution Factor : 1

Total Organic Carbon 14000 120 mg/kg SMICA WALKX"-BLAC 07/05/99 9186133
Dilution Factor : 1

NOTE (S) :
RL Reporting Umit

Results and reporting limits have been adjusted for dry weighL



U . S . ARMY CORPS OF R0r7114RRRS

Client Sample ID : PBOW99-DPO04-0004

GCIMS Volatiles

Lot-Sample # --- : A9F160107-012 Work Order # . . . : CWX7Cl02 Matrix. . . . . . . . . SOLID

Date Sampled--- : 06/10/99 11 :47 Date Received . . : 06/14/99
Prep Date ------- 06/21/99 Analysis Date . .-. 06/21/99
Prep Batch #. . . : 9172281
Dilution Factor : 1
V Moisture . . . . . : 11 Method . . . . . . . . . SW846 8260B

REPORTING
PARAMETER RESULT LIMIT UNITS
Acetone ND 11 ug/kg
Benzene ND 5 .6 ug/kg
Bromodichloromethane ND 5 .6 ug/kg
Bromoform ND 5 .6 ug/kg
Bromomethane ND 5 .6 ug/kg
2-Butanone ND 11 ug/kg
Carbon disulfide ND 5 .6 ug/kg
Carbon tetrachloride ND 5 .6 ug/kg
Chlorobenzene ND 5 .6 ug/kg
Dibromochloromethane ND 5 .6 ug/kg
Chloroethane ND 5 .6 ug/kg
Chloroform ND 5 .6 ug/kg
Chloromethane ND 5 .6 ug/kg
1,1-Dichloroethane ND 5 .6 ug/kg
1,2-Dichloroethane ND 5 .6 ug/kg
1,1-Dichloroethene ND 5 .6 ug/kg
cis-1,2-Dichloroethene ND 5 .6 ug/kg
trans-1,2-Dichloroethene ND 5 .6 ug/kg
1,2-Dichloropropane ND 5 .6 ug/kg
cis-1,3-Dichloropropene ND 5 .6 ug/kg
trans-1,3-Dichloropropene ND 5 .6 ug/kg
Ethylbenzene ND 5 .6 ug/kg
2-Hexanone ND 11 ug/kg
Methylene chloride ND 5 .6 ug/kg
4-Methyl-2-pentanone ND 11 ug/kg
Styrene ND 5 .6 ug/kg
1,1,2,2-Tetrachloroethane ND 5 .6 ug/kg
Tetrachloroethene ND 5 .6 ug/kg
Toluene ND 5 .6 ug/kg
1,1,1-Trichloroethane ND 5 .6 ug/kg
1,1,2-Trichloroethane ND 5 .6 ug/kg
Trichloroethene ND 5 .6 ug/kg
Vinyl chloride ND 5 .6 ug/kg
Xylenes (total) ND 5 .6 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromcfluoromethane 110 (70 - 135)
1,2-Dichloroethane-d4 110 (75 - 117)
roluene-d8 98 (86 - 122)
Bromoflucrobenzene 93 (60 - 137)

(Continued on next page)



U. S . AMU CORPS OF MGXMCERS

Client Sample 31D: PBOW99-DPO04-0004

GC/MS Volatiler,

Lot-Sample #. . . : A9F160107-012 Work order #. ._ : CWX7Cj02 Matrix . . . . . . . . . : SOLID

NOTE (S) :
Results wW reporting linihs hove been adjusted for dry Weight.



U.S . ARMY CORPS OF WMGnw3&Rs

Client Sample ID : PBOW99-DPO04-0004

HPLIC

Lot-Sample # . . . : A9F160107-012 Work Order # . . . : CWX7C10V MatriX . . . . . . . . . : SOLID

Date Sampled--- : 06/10/99 11 :47 Date Received.- : 06/14/99
Prep Date . . . . . . : 06/20/99 Analysis Date- . : 06/23/99

Prep Batch # . . . : 9171101
Dilution Factor : I
t Moisture . . . . . : 11 method . . . . . . . . . : SW846 8330

REPORTING
PARAMETER RESULT LIMIT UNITS
HMX ND 0 .50 mg/kg
R1)X ND 0 .50 mg/kg
1,3,5-Trinitrobenzene ND 0 .25 mg/kg
1,3-Dinitrobenzene ND 0 .25 mg/kg
Tetryl ND 0 .65 mg/kg
Nitrobenzene ND 0 .25 mg/kg
2,4,6-Trinitrotoluene ND 0 .25 mg/kg
4-Amino-2,6-dinitrotoluene ND 0 .25 mg/kg
2-Aminc-4,6-dinitrotoluene ND 0 .25 mg/kg
2,6-Dinitrotoluene ND 0 .25 mg/kg
2,4-Dinitrotoluene ND 0 .25 mg/kg
2-Nitrotoluene ND 0 .25 mg/kg
4-Nitrotoluene ND 0 .25 mg/kg
3-Nitrotoluene ND 0 .25 mg/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
1-Chloro-3-nitrobenzene 97 (76 - 124)



U.S . ARMY CORPS OF ENG11OMRS

Client Sample ID : PBOU99-DPO04-0004

TOTAL Metals

Lot-Sample # . . . : A9F160107-012 Xatri3c . . . . . . . : SOLID

Date Sampled . . . : 06/10/99 11 :47 Date Received . . : 06/14/99

V Moisture . . . . . : 11

REPORTING PREPAAATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

Prep Batch # : 9182106
Silver ND 0 .56 mg/kg SW846 6010B 07/01-07/19/99 CWX7C10J

Dilution Factor : 1

Al 5310 22 .4 mg/kg SW846 6010B 07/01-07/18/99 CKX7C103
Dilution Factor : 1

Arsenic 4 .8 1 .1 mg/kg SW846 6010B 07/01-07/19/99 CTfiX7C10K
Dilution Factor : 1

Barium 27 .6 22 .4 mg/kg SW846 6010B 07/01-07/19/99 CKX7C104
Dilution Factor : 1

Beryllium ND 0 .56 mg/kg SW846 6010B 07/01-07/19/99 CWX7C105
Dilution Factor : 1

idmium ND 0 .22 mg/kg SW846 6010B 07/01-07/19/99 CWX7Cl0L
Dilution Factor : 1

Calcium 12400 560 ing/kg SW846 6010B 07/01-07/18/99 CKK7C106
Dilution Factor : 1

Chrcmmium 8 .7 0 .56 mg/kg SW846 6010B 07/01-07/19/99 CKX7C10X
Dilution Factor : 1

Cobalt ND 5 .6 mg/kg SW846 6010B 07/01-07/19/99 CWX7ClO7
DiLution Factor ; 1

Lead 11 .5 0 .34 mg/kg SW846 6010B 07/01-07/19/99 CKK7C10N
Dilution Factor : 1

Ccpper 8-6 2 .8 mg/kg SN846 6010B 07/01-07/19/99 CKX7C108
Dilution Factor : 1

Antimony ND 1 .1 mg/kg SW846 6010B 07/01-07/19/99 C`WX7C10P
Dilution Factor : 1

Iran 11400 11 .2 mg/kg SW846 6010B 07/01-07/19/99 CKX7C109
Dilution Factor : 1

Selenium ND 0 .56 mg/kg SW846 6010B 07/01-07/19/99 CWX7ClOQ
Dilution Factor : 1

(Continued on next page)



U.S . ARMY CORPS OF M9GINNERS

Client Sample ID : PBOW99-DPO04-0004

7VThL Metals

Lot-Sample # A9F160107-012 Matz-ix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALiSIS DATE ORDER 4

Mercury ND 0 .11 mg/kg SW846 7471A 07/01-07/06/99 CWX7C10T
Dilution Factor : 1

Potassium ND 560 mg/kg SW846 6010B 07/01-07/18/99 CWX7C10A
Dilution Factor : 1

Thallium ND 1 .1 . mg/kg SW846 6010B 07/01-07/19/99 CWX7CIOR
Dilution Factor : 1

Magnesium 3840 560 Mg/kg SW846 6010B 07/01-07/18/99 CWX7C10C
Dilution Factor : 1

Manganese 186 1 .7 mg/kg SW846 6010B 07/01-07/19/99 CWX7C10D
Dilution Factor : 1

Sodium ND 560 mg/kg SW846 6010B 07/01-07/18/99 CWX7C10E
Dilution Factor : 1

rickel 10 .7 4-5 Mg/kg SW846 6010B 07/01-07/3.9/99 CKX7C10F
Dilution Factor : 1

Vanadium 17 .3 5 .6 mg/kg SW846 6010B 07/01-07/19/99 CWX7C10G
Dilution Factor : 1

Zinc 35 .5 2 .2 mg/kg SW846 6010B 07/01-07/19/99 CKX7Cl0H
Dilution Factor : 1

NOM (S) :
Results and reporting limits have been adjusted for dry weight.



U.S . ARMY CORPS OF ENGIMCERS

Client Sample ID : PBOW99-DPO04-0004

General Chemistry

Lot-Sample # A9F160107-012 Work Order # . . . : CWX7C
Date Sampled. . . : 06/10/99 11 :47 Date Received- . : 06/14/99
V Moisture . . . . . : 11

PARAMETER RESULT RL

Percent Solids 89 .3 0 .10
Ditution Factor : 1

Matrix. . . . . . . . . : SOLID

PREPARATION- PREP
UNITS METHOD ANALYSIS DATE BATCH

MCANK 160-3 INM 06/28-06/29/99 9179143

Total Organic Carbon 3800 110 mg/kg SMCA XRLXLRT-BLAC 07/05/99 9186133
DiLution Factor : I

NOTE (S) :
RL Reporting Limit

Results wW reporung limits have be= adjusted for dry Weight.



QUALITY CONTROL SECTION
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS

Quanterrao Incorporated conducts a quality assurance/quality control (QA/QC) program designed to provide
scientifically valid and legally defensible data. Toward this end. several types of quality control indicators are
incorporated into the QA/QC program. These indicators are introduced into the sample testing process to
provide a mechanism for the assessment of the analytical dam.

0CBATCH
Environmental samples are taken through the testing process in groups called QUALITY CONTROL
BATCHES (QC batches) . A QC batch contains up to twenty environmental samples of a similar matrix (water,
soil) that are processed using the same reagents and standards. Quanterra requires that each environmental
sample be associated with a QC batch.

Several quality control samples are included in each QC batch and are processed identically to the twenty
environmental samples. These QC samples include a METHOD BLANK (MB), a LABORATORY CONTROL
SANFLE (LCS) and, where appropriate, a MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) pair or
a MATRIX SPIKE/SAMPLE DUPLICATE (MS/DU) pair . If there is insufficient sample to perform an
MS/MSD or an MS/DU, then a LABORATORY CONTROL SAMPLE DUPLICATE (LCSD) is included in the
QC batch .

LABORATORY CONTROL SAMPLE
The Laboratory Control Sample is a QC sample that is created by adding known concentrations of a full or
partial set of target analytes to a matrix similar to that of the environmental samples in the QC batch. The LCS
analyte recovery results are used to monitor the analytical process and provide evidence that the laboratory is
performing the method within acceptable guidelines . Failure to meet the established recovery guidelines
requires the repreparation and reanalysis of all samples in the QC batch. The only exception is that if the LCS
recoveries are biased high and the associated sample is ND for the parameter(s) of interest, the batch is
acceptable .

At times, a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch . An LCSD is a QC
sample that is created and handled identically to the LCS. Analyte recovery data from the LCSD is assessed in
the same way as that of the LCS . The LCSD recoveries, together with the LCS recoveries, are used to determine
the reproducibility (precision) of the analytical system . Precision data are expressed as relative percent
differences (RPDs) . Failure of the RPDs to fall within the laboratory-generated acceptance windows requires the
repreparation and reanalysis of all samples in the QC batch . The only exception is that if the MS/MSD RPDs
are within acceptance criteria, the batch is acceptable .

METHOD BLANK
The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental samples
contained in the QC batch. Method Blank results -are used to determine if interference or contamination in the
analytical system could lead to the reporting of false positive data or elevated analyte concentrations . All target
analytes must be below the reporting limits (RL) or the associated sample(s) must be ND except for the common
laboratory contaminants indicated below.

Volatile (GC or GCfMS) Semivolatile (GCfMS) Metals

Methylene chloride Plithalate Esters Copper
Acetone Iron
2-Butanone Zinc

Lead*
*for analyses run on TJA Trace JCP or GF4A only
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS
(Continued)

The listed volatile and sernivolatile compounds may be present in concentrations up to 5 times the reporting
limits . The listed metals may be present in concentrations up to 2 times the reporting limit or must be twenty
fold less than the results of the environmental samples . Failure to meet these Method Blank criteria requires the
repreparation and reanalysis of all samples in the QC batch .

MATRIX SPrKE/MATRIX SP= DUPLICATE
A Matrix Spike and a Matrix Spike Duplicate are a pair of environmental samples to which known
concentrations of a full or partial set of target analytes are added. The MS/MSD results are determined in the
same manner as the results of the environmental sample used to prepare the MS/MSD . The analyte recoveries
and the relative percent differences (RPDs) ofthe recoveries are calculated and used to evaluate the effect of the
sample matrix on the analytical results . When these values fail to meet acceptance criteria, the data is reviewed
to detern-dne the cause . If, in the analyst's judgment, sample matrix effects are indicated, no corrective action
is performed . Otherwise, the MS/MSD and the environmental sample used to prepare them are reprepared and
reanalyzed .

For certain methods, a Matrix Spike/Sample Duplicate (MS/DU) may be included in the QC batch in place ofthe
MS/MSD. For the parameters (i .e . pH, ignitability) where it is not possible to prepare a spiked sample, a Sample
Duplicate may be included in the QC batch .

SURROGATE COMPOUNDS
In addition to these batch-related QC indicators, each organic environmental and QC sample are spiked with
surrogate compounds . Surrogates are organic chen-dcals that behave similarly to the analytes of interest and that
are rarely present in the environment. Surrogate recoveries are used to monitor the individual performance of a
sample in the analytical system.

Tle acceptance criteria do not apply to samples that are diluted. All other surrogate recoveries will be reported.
If the LCS, LCSD, or the Method Blank surrogates fail to meet recovery criteria (exception for dilutions), the
entire batch of samples is reprepared and reanalyzed .

Ifthe surrogate recoveries are biased high in the LCS, LCSD, or the Method Blank and the associated sample(s)
are ND, the batch is acceptable . If the surrogate recoveries are outside criteria for environmental or MS/MSD
samples, the batch may be acceptable based on the analyst's judgment that sample matrix effects are indicated .

For the GC/MS BNA methods, the surrogate criteria is that two of the three surrogates for each fraction must
meet acceptance criteria. The third surrogate must have a recovery of ten percent or greater.

For the Pesticide/PCB, PAK TPH, and Herbicide methods, the surrogate criteria is that one of two surrogate
compounds meet acceptance criteria.

Quanterra Incorporated - North Canton Facility, Certifications and Approvals:
Alabama (#41170), California (#2157), Connecticut (#PH-0590), Florida (#E87225) - Florida CompQAPP
(#890651G), Kentucky (#90021), Massachusetts OM-OH048), Maryland (#272), Minnesota (#39-999-348),
Missouri (#6090), NewJersey (#74001), New York (#10975), North Dakota (,#R-156), Ohio (#6090), OhioVAP
(#CL0024), Pennsylvania (#68-340), South Carolina (#92007001 . #92007002, #92007003), Tennessee (#02903),
West Virginia (#21 0), Wisconsin (#999518190), NA VY, ARIvff, USDA Soil Permit

Rewsion 4,071021Y9
wiqagc4aform~narrativ.doc
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LABORATORY CONTROL SAMPLE EVAIAMMON REPORT

GC/MS Volatiles

Client Lot # . . . : A9F160107 Work Order # CX5PO102 Matrix. . . . . . . . . : SOLID
LCS Lot-Sample# : A9F210000-281
Prep Date . . . . . . : 06/21/99 Analysis Date .- : 06/21/99
Prep Batch #. . . : 9172281
Dilution Factor : 1

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS METHOD
Acetone 110 (80 120) SW846 8260B
Benzene 98 (8S 120) SW846 8260B
BrouKx1ichlorometbane 97 (35 ISS) SW846 8260B
Bromoform 94 (45 169) SW846 8260B
Brcmumetbane 6s (10 242) SW846 8260B
2-Butanone 82 a (8s 119) SW846 8260B
Carbon disulfide 9s (81 12S) SW846 8260B
Carbon tetrachloride 106 (70 - 140) SN846 8260B
Chlorobenz 96 (88 - 119) SW846 8260B
Dibromochlor thane 95 (53 - 149) SW846 8260B
Chloroethane 94 (82 - 114) SW846 8260B
Chloroform 102 (51 - 138) SW846 8260B
Chloromethane 75 (10 - 273) SW846 8260B
1,1-Dichloroetbane 98 (59 - 155) SW846 8260B
1,2-Dichlaroethane 103 (49 - 15S) SW046 8260B
I,I-Dichloroethene 98 (76 - 128) SW846 8260B
cis-1,2-Dichloroethene 109 (50 - 150) SW846 8260B
trans-1,2-Dichlox,oethene 92 (54 - 156) SW846 8260B
1,2-Dichlorapropane 96 (10 - 210) SW846 8260B
cis-1,3-Dichlorapropene 89 (10 - 227) SW846 8260B
trans-1,3-Dichloropropene 90 (17 - 183) SW846 8260B
Ethylbenzene 92 (37 - 162) SW846 8260B
2-Hexanone 99 (87 - 129) SW846 8260B
Methylene chloride 96 (10 - 221) SW846 8260B
4-Methyl-2-pentanone 98 (90 - 125) SW846 8260B
Styrene 87 (79 - 100) SW846 8260B
1,1,2,2-Tetrachloroethane 91 (46 - 157) SW846 8260B
Tetrachloroethene 100 (64 - 148) SW846 8260B
Toluene 96 (86 - 118) SW846 8260B
I,Ifl-Trichloroethane 104 (52 - 162) SW846 8260B
1,1,2-Trichloroethane 97 (52 - 150) SW846 8260B
Trichloroethene 97 (86 - 116) SW846 8260B
Vinyl chloride 86 (10 - 251) SW846 8260B
Xylenes (total) 95 (83 - 129) SW846 8260B

(Continued on next page)



LABORATopty CONTROL SAMPLE EVALUATION REPORT

GC/MS Volatiles

Client Lot A9F160107 Work Order # CX5P0102 matrix. . . . . . . . . : SOLID
LCS Lot-Sample# : A9F210000-281

SURROGATE
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

PERCENT RECOVERY
RECOVERY LIMITS
110 (70 - 135)
108 (75 - 117)
101 (86 - 122)
98 (60 - 137)

NOTE (S) :
Calculations are performed before rounding to avoid round-off errors in calculated results.
Bold print denotes control paranneters

a Spiked annlyte recovery is outside stated control litnits .



LABORAT01Zr CONTROL SAMPLE KVALU=ON REPORT

GC/MS Volatiles

Client Lot # . . . : A9F160107 Work Order # CX575102 Matrix . . . . . . . . . . SOLID
LCS Lot-Sample# : A9F210000-184
Prep Date . . . . . . : 06/18/99 Analysis Date . . : 06/18/99
Prep Batch # . . . : 9172184
Dilution Factor : I

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS METHOD
Acetone 94 (80 - 120) SW846 8260B
Benzene 93 (85 - 120) SW846 8260B
Bromodichloramethane 92 (35 - 155) SW046 8260B
Bromoform 91 (45 - 169) SW846 8260B
Bromomethane 56 (10 - 242) SW846 8260B
2-Butanone 82 a (85 - 119) SW846 8260B
Carbon disulfide 85 (81 - 125) SW846 8260B
Carbon tetrachloride 99 (70 - 140) SW846 8260B
Chlorobenzene 92 (88 - 119) SW846 8260B
Dibromochloromethane 91 (53 - 149) SW846 8260B
Chloroethane 84 (82 - 114) SW846 8260B
Chloroform 97 (51 - 138) SW846 8260B
Chlorcmethane 60 (10 - 273) SW846 8260B
1,1-Dichloroetbane 93 (59 - 155) SW846 8260B
1,2-Dichloroethane 99 (49 - 155) SW846 8260B
1,1-Dichloroethene 91 (76 - 128) SW846 8260B
cis-1,2-Dichloroethene 104 (50 - 150) SW846 8260B
trans-1,2-Dichloroethene 88 (54 - 156) SW846 8260B
1,2-Dichloropropane 91 (10 - 210) SW846 8260B
cis-1,3-Dichloropropene 87 (10 - 227) SW846 8260B
trans-1,3-Dichloraprcpene 90 (17 - 183) SW846 8260B
Ethylben ene 93 (37 - 162) SW846 8260B
2-Hexanone 91 (87 - 129) SW846 8260B
Methylene chloride 87 (10 - 221) SW846 8260B
4-Methyl-2-pentanone 96 (90 - 125) SW846 8260B
Styrene as (79 - 100) SW846 8260B
1,1,2,2-Tetrachloroethane 91 (46 - 157) SW846 8260B
Tetrachloroethene 96 (64 - 148) SW846 8260B
Toluene 93 (86 - 118) SW846 8260B
1,1,1-T'richloroethane 99 (52 - 162) SW846 8260B
1,1,2-Trichloroetkiane 95 (52 - 150) SW846 8260B
Trichloroethene 91 (86 - 116) SW846 8260B
Vinyl chloride 72 (10 - 251) SW846 8260B
Xylenes (total) 91 (83 - 129) SW846 8260B

(Continued on next page)
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LABORATORY CONTROL SAMPLE EVALUATION REPORT

GC/MS Volatiles

Client Lot # . . . : A9F160107 Work Order CX575102 Matrix . . . . . . . . . : SOLID
LCS Lot-Sample# : A9F210000-184

SURROGATE
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene

PERCENT RECOVERY
RECOVERY LIMITS
109 (70 - 135)
107 (75 - 117)
101 (86 - 122)
101 (60 - 137)

NOTE (S)
Calculations am performed before rotmding to avoid round-off errors in calculated results .

Rold print denotes control parameters

a Spiked awlyte recovery is outside stated control limits .
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LAIDORATORY COWTT4EOL SAPAPLE KVALUATION REPORT

HPLC

Client Lot # . . . : A9F1603.07 Work Order CXSOJ102-LCS Matrix . . . . . . . . . : SOLID
LCS Lot-Sample# : H9F200000-101 CX50JI03-LCSD
Prep Date . . . . . . : 06/20/99 Ana3ysis Date . . : 06/23/99
Prep Batch #. . . : 9171101
Dilution Factor : 1

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
ECMX 107 (77 - 122) SW846 8330

104 (77 - 122) 3-1 (0-17) SW846 8330
RDX 105 (83 - 121) SW046 8330

103 (83 - 121) 2 .8 (0-16) SW846 8330
1,3,5-Trinitrobenzene 99 (81 - 120) SW846 8330

97 (81 - 120) 1 .9 (0-15) SW846 8330
1,3-Dinitrobenzene 105 (82 - 117) SW846 8330

103 (82 - 117) 1 .9 (0-15) SW846 8330
Tetryl 70 (51 - 120) SW846 8330

69 (51 - 120) 2 .1 (0-20) SW846 8330
Nitrobenzene 105 (83 - 117) SW846 8330

102 (83 - 117) 3 .2 (0-15) SW846 8330
2,4,6-Trinitrotaluene 106 (74 - 126) SW846 8330

103 (74 - 126) 2 .3 (0-15) SW846 8330
I-Amino-2,6-dinitrotoluene 105 (81 - 123) SW846 8330

102 (81 - 123) 3 .1 (0-15) SW846 8330
2-Amino-4,6-rb-nitrotoluene 105 (80 - 121) SW846 8330

102 (80 - 121) 3 .2 (0-16) SW846 8330
2,6-Dinitrotoluene 107 (82 - 121) SW846 8330

105 (82 - 121) 2 .5 (0-15) SW846 8330
2,4-Dixtitrotoluene 106 (81 - 120) SW846 8330

102 (81 - 120) 3 .3 (0-15) SW846 8330
2-Nitrotolu 108 (81 - 117) SW846 8330

101 (81 - 117) 6 .5 (0-15) SW846 8330
4-Nitrotolu 106 (81 - 117) SW846 8330

101 (81 - 117) 4 .5 (0-15) SW846 8330
3-Nitrotoluene 106 (80 - 118) SW846 8330

105 (80 - 118) 1 .4 (0-15) SW846 8330

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
I-Chloro-3-nitrobenzene 114 (76 - 124)

109 (76 - 124)

NOTE (S) :
Calculations are performed before rounding to avoid round-off errors in eniculated resultq .

Bold print denotes control parameters



LABORATORY COWrROL SAIMPLE UNWAIPATION REPORT

T0771L Metals

Client Lot A9F160107 Matrix . . . . . . . . . : SOLID

PERCENT RECOVERY PREPARATION-

PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE iORK ORDER #

LCS Isot-Sample# : A9GO10000-106 Prep Batch # --- : 9182106
Silver 109 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP12J

Dilution Factor : 1

Aluminum 91 (80 - 113) SW846 6010B 07/01-07/18/99 CXJNP12U
Dilution Factor : 1

Arsenic 95 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP12K
Dilution Factor : 1

Barium 106 (80 - 109) SW846 6010B 07/01-07/19/99 CXJNP12V
Dilution Factor : 1

Cadmium 102 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP12L

Dilution Factor : 1

Beryllium 98 (80 - 105) SW846 6010B 07/01-07/19/99 CXJNP12W

Di Lution Factor : 1

Chromium 103 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP12M

Dilution Factor : 1

Calcium 89 (80 - 109) SW846 6010B 07/01-07/18/99 CXJNP12X
Dilution Factor : 1

Lead 97 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP12N

Dilution Factor : 1

Cobalt 92 (80 - 104) SW846 6010B 07/01-07/19/99 CXJNP130
Dilution Factor : 1

Antimony 95 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP12P
Dilution Factor : 1

Copper 99 (80 - 113) SW846 6010B 07/01-07/19/99 CXJNP131
Dilution Factor : 1

Selenium 92 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP12Q
Dilution Factor : 1

Iron 106 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP132
Dilution Factor : 1

(Continued on next page)



LABORATORY CONTROL SAIMPIX KVALUATION REPORT'

TOTAL Metals

Client Lot # A9F160107 Matrix . . . . . . . . . : SOLID

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WbRK ORDER
Potassium 90 (80 - 103) SW846 6010B 07/01-07/18/99 CXJNP12A

Dilution Factor : 1

Thallium, 97 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP12R
Dilution Factor : 1

Mercury 83 (70 - 130) SW846 7471A 07/01-07/06/99 CXJNP1ZT
Dilution Factor : 1

Magnesium 92 (80 - 109) SW846 6010B 07/01-07/18/99 CXJNP12C
Dilution Factor : 1

Manganese (80 - 114) SW846 6010B 07/01-07/19/99 CX,7NP12D
Dilution Factor : 1

Sodium 93 (80 - 107) SW846 6010B 07/01-07/18/99 CXJNP12E
Dilution Factor : 1

Lckel 103 (80 - 112) SW846 6010B 07/01-07/19/99 CXJNP12F
Dilution Factor : 1

Vanadium 100 (80 - 111) SW846 6010B 07/01-07/19/99 CXJNP12G
Dilution Factor : 1

Zinc 109 (80 - 120) SW846 6010B 07/01-07/19/99 CXJNP12H
Dilution Factor : 1

NOTE (S) :
CalculaLions am performed before rounding to avoid round-off errors in calculated results .

"I ;~



LABORATORY CONTROL SAMPLE EVALUATION REWRT

General Mimi stry

Client Lot A9F160107 matrix. . . . . . . . . : SOLID

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS
Total Organic Carbon Work Order

124 (69 - 130)
Dilution Factor : 1

PREPARATION- PREP
METHOD ANALYSIS DATE BATCH

# : CXP6E102 LCS Lot-Sample# : A9G050000-133
SMCA WALKLEY-BLAC 07/05/99 9186133

NOTE (S) :
calculations are perforated before rounding to avoid round-off errors in calculated results.



METHOD BUM REPORT

GC/W Volatiles

Client Lot #. . . : A9F160107 Work Order # CX575101 Matrix. . . . . . . . . : SOLID
MB Lot-Sample # : A9F210000-184

Prep Date . . . . . . : 06/18/99

Analysis Date-- : 06/18/99 Prep Batch : 9172184
Dilution Factor : I

REPORTING

PARAMETER RESULT LIMIT UNITS METHOD

Acetone ND 10 ug/kg SW846 8260B

Benzene ND 5 .0 ug/kg SW846 8260B

Bromodichloromethane ND- 5 .0 ug/kg SW846 8260B .

Bromoform, ND 5 .0 ug/kg SW846 8260B

Bromomethane ND 5 .0 ug/kg SW846 8260B

2-Butanone ND 10 ug/kg SW846 8260B

Carbon disulfide ND 5 .0 ug/kg SW846 8260B
Carbon tetrachloride ND 5 .0 ug/kg SW846 8260B

Chlorobenzene ND 5 .0 ug/kg SW846 8260B
Dibromochloromethane ND 5 .0 ug/kg SW846 8260B
Chloroethane ND 5 .0 ug/kg SW846 8260B
Chloroform ND 5 .0 ug/kg SW846 8260B
Chloromethane ND 5 .0 ug/kg SW846 8260B
1,1-Dichloroethane ND 5 .0 ug/kg SW846 8260B
.,2-Dichloroethane ND 5 .0 ug/kg SW846 8260B
1,1-Dichloroethene ND 5 .0 ug/kg SW846 8260B
cis-1,2-Dichloroethene ND 5 .0 ug/kg SW846 8260B
trans-1,2-Dichloroethene ND 5 .0 ug/kg SW846 8260B
1,2-Dichloropropane ND 5 .0 ug/kg SW846 8260B
cis-1,3-Dichloropropene ND 5 .0 ug/kg SW846 8260B
trans-1,3-Dichloropropene ND 5 .0 ug/kg SW846 8260B
Ethylbenzene ND 5 .0 ug/kg SW846 8260B
2-Hexanone ND 10 ug/kg SW846 8260B
Methylene chloride ND 5 .0 ug/kg SW846 8260B
4-Methyl-2-pentanone ND 10 ug/kg SW846 8260B
Styrene ND 5 .0 ug/kg SW846 8260B
1,1,2,2-Tetrachloroethane ND 5 .0 ug/kg SW846 8260B
Tetrachloroethene ND 5 .0 ug/kg SW846 8260B
Toluene ND 5 .0 ug/kg SW846 8260B
1,1,1-Trichloroethane ND 5 .0 ug/kg SW846 8260B
1,1,2-Trichloroethane ND 5 .0 ug/kg SW846 8260B
Trichloroethene ND 5 .0 ug/kg SW846 8260B
Vinyl chloride ND 5 .0 ug/kg SW846 8260B
Xylenes (total) ND 5 .0 ug/kg SW846 8260B

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 110 (70 - 135)
1,2-Dichloroethane-d4 109 (75 - 117)
-)luene-d8 101 (86 - 122)
romofluorobenzene 98 (60 - 137)

NOTE (S) :
Calculatiorm are perfonned before rounding to avoid round-off effors in c2lculated results .



WMOD BIj= REPORT

GC/ms volatiles

Client Lot # . . . : A9F160107 Work Order # CXSP0101 Matrix . . . . . . . . . : SOLID

mB Lot-Sample # : A9F210000-281

Analysis Date- . : 06/21/99
Dilution Factor : I

PARAMETER
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloroform
Chloromethane
'-,l-Dichloroethane
-,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl chloride
Xylenes (total)

SURROGATE
Dibromofluoromethane
1,2-Dichloroethane-d4
)luene-d8

-romofluorobenzene

Prep Date . . . . . . : 06/21/99
Prep Batch #. . . : 9172281

RESULT
REPORTING
LIMIT UNITS
10 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
10 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kq
10 ug/kg
5 .0 ug/kg
10 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0, ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg
5 .0 ug/kg

METHOD
ND
ND
ND'
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECOVERY
100
100
91
88

RECOVERY
LIMITS
(70 135)
(75 117)
(86 122)
(60 137)

SW846 8260B
SW846 8260B
SW846 8260B .
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260D
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B
SW846 8260B

NOTE (S)
Calculations are perfonnod before rounding to avoid rouDd-off effors in calculated results .



WMOD BIAW REPORr

HPINC

Client Lot #----- A9F160107 Work Order # CXSOJ101 Matrix . . . . . . . . . : SOLID
PAB Lot-Sample #: H9F200000-101

Analysis Date . . : 06/23/99
Dilution Factor : I

PARAMETER
HMX
RDX
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
Tetryl
Nitrobenzene
2,4,6-Trinitrotoluene
4-Amino-2,6-dinitrotoluen
2-Amino-4,6-dinitrctoluen
2,6-Dinitrotoluene
2,4-Dinitrotoluene
2-Nitrotoluene
4-Nitrotoluene
3-Nitrotoluene

SURROGATE
I-Chloro-3-nitrobenzene

Prep Date . . . . . . : 06/20/99
Prep Batch #. . . : 9171101

REPORTING
RESULT LIMIT
ND 0 .50
ND 0 .50
ND- 0 .25
ND 0 .25
ND 0 .65
ND 0 .25
ND 0 .25
ND 0 .25
ND 0 .25
ND 0 .25
ND 0 .25
ND 0 .25
ND 0 .25
ND 0 .25

UNITS METHOD
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330
mg/kg SW846 8330

PERCENT RECOVERY
RECOVERY LIMITS
103 (76 - 124)

NOTE (S) -.
Calculations are performed before rounding to avoid round-off errors in calculated results .



WMOD BIAW REPORT

T07AL Metals

Client Lot # A9F160107 Matrix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER

MB Lot-Sample A9GO10000-106 Prep Batch # 9182106
Aluminum ND 20 .0 mg/kg SW846 6010B 07/01-07/18/99 CXJNP123

Dilution Factor : 1

Silver ND 0 .50 mg/kg SW846 6010B 07/01-07/19/99 CXJNP11R
Dilution Factor : 1

Arsenic ND 1 .01 mg/kg SW846 6010B 07/01-07/19/99 CXJNP11T
Dilution Factor : 1

Barium ND 20 .0 mg/kg SW846 6010B 07/01-07/19/99 CXJNP124
Dilution Factor : 1

Beryllium ND 0 .50 mg/kg SW846 6010B 07/01-07/19/99 CXJNP125
Dilution Factor : 1

Cadmium ND 0 .20 mg/kg SW846 6010B 07/01-07/19/99 CXJNPllU
Dilution Factor : 1

.alcium ND Soo mg/kg SW846 6010B 07/01-07/18/99 CXJNP!26
Dilution Factor : 1

Chromium ND 0 .50 mg/kg SW846 6010B 07/01-07/19/99 CXJNP11V
Dilution Factor : 1

Cobalt ND 5 .0 mg/kg SW846 6010B 07/01-07/19/99 CXJNP127
Dilution Factor : 1

Lead ND 0 .30 mg/kg SW846 6010B 07/01-07/19/99 CXJNPIIW
Dilution Factor : 1

Antimony ND 1 .0 mg/kg SW846 6010B 07/01-07/19/99 CXJNP11X
Dilution Factor : 1

Copper ND 2 .5 mg/kg SW846 6010B 07/01-07/19/99 CXJNP128
Dilution Factor : 1

Iron ND 10 .0 mg/kg SW846 6010B 07/01-07/19/99 CXJNP129
Dilution Factor : 1

Selenium ND 0 .50 mg/kg SW846 6010B 07/01-07/19/99 CXJNP120
Dilution Factor : 1

Mercury ND 0 .10 mg/kg SW846 7471A 07/01-07/06/99 CXJNP122
Dilution Factor : 1

(Continued on next page)



METHOD BLANK IUKPOIZr

T07ML Metals

Client Lot # . . . : A9F160107

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD
Potassium ND Soo mg/kg SW846 6010B

Dilution Factor : 1

Thallium ND 1 .0 mg/kg SW846 6010B
Dilution Factor : 1

Magnesium ND Soo mg/kg SW846 6010B
Dilution Factor : 1

Manganese ND 1 .5 mg/kg SW846 6010B
Dilution Factor : 1

Sodium ND Soo mg/kg SW846 6010B
Dilution Factor : 1

Nickel ND 4 .0 mg/kg SW846 6010B
Dilution Factor : 1

vanadium ND 5 .0 mg/kg SW846 6010B
Dilution Factor : 1

Zinc ND 2 .0 mg/kg SW846 6010B
Dilution Factor : 1

Matx:Lx. . . . . . . . . : SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER
07/0 ;-07/18/99 CXJNP11J

07/01-07/19/99 CXJNP121

07/01-07/18/99 CXJNP11K

07/01-07/19/99 CXJNP11L

07/01-07/18/99 CXJNP11M

07/01-07/19/99 CXJNP11N

07/01-07/19/99 CXJWP11P

07/01-07/19/99 CXJNP11Q

NOTE (S) :
Calculations are performed before rounding to avoid round-off erron in calculated results .



WrHOD BIAM REP01M

General Cbenistry

Client Lot # . . . : A9F160107 Matrix . . . . . . . . . : SOLID

REPORTING PREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH
Percent Solids Work Order CXDXP101 MB Lot-Sample A9F269000-122

ND 0 .10 MCAWW 160 .3 MOD 06/26-06/28/99 9177122
Ditution Factor : 1

Percent Solids Work Order CXF4R101 MB Lot-Sample A9F280000-143
ND 0 .10 MCAWW 160 .3 MOD 06/28-06/29/99 9179143

Ditution Factor : 1

Percent Solids Work Order CXG97101 MB Lot-Sample A9F290000-221
ND 0 .10 MCAWW 160 .3 MOD 06/29-06/30/99 9180221

DiLution Factor : 1

Total Organic Carbon Work Order CXP6EI01 MB Lot-Sample A9GO50000-133
ND 100 mg/kg SMCA WALKLEY-BLAC 07/05/99 9186133

DiLution Factor : 1

IK= (S) :
Calculations am performed before rounding to avoid round-off errors in calculated results .



XMTRIX SPIK39 SAMPLE KVALUMTION REPORT

GCIMS Valatiles

client Lot # . . . : A9F160107 Work Order # CWX78110-MS Matrix --------- : SOLID
MS Lot-Sample #: A9FI60107-010 CWX78111 -MSD
Date Sampled . . . : 06111199 16 :00 Date Received . . : 06/14/99
Prep Date ------ : 06121199 Analysis Date-- : 06/21/99
Prep Batch # --- : 9172281
Dilution Factor : I Moisture . . . . . : 14

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
Acetone 101 (80 - 120) SW846 8260B

103 (80 - 120) 1 .4 (0-18) SW846 8260B
Benzene 95 (84 - 121) SW846 8260B

93 (84 - 121) 2 .4 (0-10) SW846 8260B
Bromodichloramethane 90 (35 - 155) SW846 8260B

90 (35 - 155) 0 .91 (0-21) SW846 8260B
Bromoform 97 (45 - 169) SW846 8260B

100 (45 - 169) 3 .3 (0-22) SW846 8260B
Bromamethane 71 (10 - 242) SW846 8260B

71 (10 - 242) 0-53 (0-11) SW846 8260B
2-But 114 (85 - 119) SW846 8260B

120 a (85 - 119) 4 .4 (0-17) SW846 8260B
Carbon disulfide 90 (81 - 125) SW846 8260B

89 (81 - 125) 0 .94 (0-9-0) SW846 8260B
Carbon tetrachloride 89 (70 - 140) SW846 8260B

89 (70 - 140) 0 .12 (0-18) SW846 8260B
Chlorobenzene 91 (76 - 122) SW846 8260B

90 (76 - 122) 1 .5 (0-11) SW846 8260B
Dibromochlo thane 93 (53 - 149) SW846 8260B

93 (53 - 149) 0 .22 (0-16) SW846 8260B
Chloroethane 94 (82 - 114) SW846 8260B

91 (82 - 114) 3-6 (0-11) SW846 8260B
Chloroform 96 (51 - 138) SW846 8260B

94 (51 - 138) 2 .6 (0-15) SW846 8260B
Chloromethane 74 (10 - 273) SW846 8260B

71 (10 - 273) 4-1 (0-18) SW846 8260B
1,1-Dich-loroethane 97 (33 - 137) SW846 8260B

95 (33 - 137) 1-8 (0-14) SW846 8260B
1,2-Dichloroethane 92 (49 - 155) SW846 8260B

91 (49 - 155) 0 .87 (0-16) SW846 8260B
1,1-Dichloroethene 97 (75 - 131) SW846 8260B

95 (75 - 131) 2 .0 (0-17) SW846 8260B
cis-1,2-Dichloroethene 107 (50 - 150) SW846 8260B

105 (so - ISO) 2 .2 (0-50) SW846 8260B
tra-B-1,2-Dichloroethene 89 (54 - 156) SW846 8260B

87 (54 - 156) 2 .4 (0-10) SW846 8260B
1,2-Dichloropropane 95 (10 - 210) SW846 8260B

91 (10 - 210) 3-6 (0-13) SW846 8260B
S-1,3-Dichloropropene, 87 (10 227) SW846 8260B

86 (10 227) 1 .5 (0-14) SW846 8260B

(Continued on next page)



POLTRIX SPIKE SAMPLE KVAIA3ATION REPORT

GC/MS Volatiles

Client Lot #. . . : A9FIG0107 Work Order # CWX78110-MS Matrix . . . . . . . . . : SOLID
MS Lot-Sample # : A9F160107-010 CWX78111-MSD

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD

trans-1,3-Dichloropropene 90 (17 - 183) SW846 8260B
91 (17 - 183) 1-3 (0-14) SW846 8260B

Ethylbenzene 89 (37 - 162) SW846 8260B
89 (37 - 162) 0.19 (0-14) SW846 8260B

2-H 116 (87 - 129) SN846 8260B .
124 (87 - 129) 7.0 (0-17) SW846 8260B

Hetbylen chloride 83 (10 - 221) SW846 8260B
so (10 - 221) 3 .5 (0-22) SW846 8260B

4-Methyl-2-pentanone 116 (90 - 125) SW846 8260B
128 a (90 - 125) 9 .9 (0-12) SW846 8260B

Styrene 84 (79 - 100) SW846 8260B
82 (79 - 100) 1 .4 (0-10) SW846 8260B

1,1,2,2-Tetrachloroethane 108 (46 - 157) SW846 8260B
109 (46 - 157) 1-3 (0-24) SW846 8260B

Tetrachloroethene 90 (64 - 148) SW846 8260B
90 (64 - 148) 0 .39 (0-10) SW846 8260B

.'oluene 95 (79 - 129) SW846 8260B
93 (79 - 129) 2 .0 (0-10) SW846 8260B

1,1,1-Trichloroethane 93 (52 - 162) SW846 8260B
91 (52 - 162) 2 .0 (0-12) SW846 8260B

1,1,2-Trichloroethane 99 (52 - 150) SW846 8260B
99 (52 - 150) 0 .72 (0-19) SW846 8260B

Trichloroethene 90 (78 - 121) SW846 8260B
89 (78 - 121) 1-0 (0-11) SW846 8260B

Vinyl chloride 78 (10 - 251) SW846 8260B
76 (10 - 251) 2-6 (0-24) SW846 8260B

Xylenes (total) 90 (83 - 129) SW846 8260B
88 (83 - 129) 2.7 (0-10) SW846 8260B

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 103 (70 - 135)

97 (70 - 135)
1,2-Dichloroethane-d4 100 (75 - 117)

96 (75 - 117)
Toluene-dlB 97 (86 - 122)

94 (86 - 122)
Bromofluorobenzene 90 (60 - 137)

87 (90 - 1-417)

NOTE (S) :
,Icuintions are performed before rounding to avoid round-off errors in calculated results .
id print denotes control parameters

Results and reporting limits have been adjusted for dry Weight.
a Spiked Qnft~ft recovery is outside stated control lintits .



SPIKE SAMPLE EVALUATION REPORT

GC/NS volatiles

Client Lot #. . . : A9F160107 Work Order # .- .-. CWV9K10X-XS Matrix. . . . . . . . . : SOLID
MS Lot-Sawple #: A9F140142-033 CWV9KllO-MSD
Date Saxopled . . . : 06/10/99 Date Received. . : 06/12/99
Prep Date . . . . . . : 06118199 Analysis Date . . : 06/18/99
prep Batch #--- : 9172184
Dilution Factor : 1 V Moisture . . . . . : 8 .5

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
Acetone 142 a (80 - 120) SW846 8260B

148 a (80 - 120) 3 .6 (0-18) SW846 8260B
Benq,ene 112 (84 - 121) SW846 8260B

107 (84 - 121) 4 .1 (0-10) SW846 8260B
Bromodichloramethane 114 (35 - 155) SW846 8260B

108 (35 - 155) 5-0 (0-21) SW846 8260B
Bromoform 122 (45 - 169) SW846 8260B

114 (45 - 169) 7.3 (0-22) SW846 8260B
B thane 78 (10 - 242) SN846 8260B

75 (10 - 242) 3-9 (0-11) SW846 8260B
2-Butanone 119 (85 - 119) SW846 8260B

131 a (85 - 119) 10 (0-17) SW846 8260B
Carbon disulfide 102 (81 - 125) SW846 8260B

98 (81 - 125) 3 .8 (0-9 .0) SW846 8260B
Carbon tetrachloride 123 (70 - 140) SW846 8260B

114 (70 - 140) 7.3 (0-18) SW846 8260B
Chlorobenzene 109 (76 - 122) SW846 8260B

103 (76 - 122) 5.9 (0-11) SW846 8260B
Dibromochlorowethane 119 (53 - 149) SW846 8260B

113 (53 - 149) 5.1 (0-16) SW846 8260B
Chloroethane 113 (82 - 114) SW846 8260B

113 (82 - 114) 0 .06 (0-11) SW846 8260B
Chloroform 119 (51 - 138) SW846 8260B

116 (51 - 138) 2 .2 (0-15) SW846 8260B
Chloromethane 84 (10 - 273) SW046 8260B

84 (10 - 273) 0-27 (0-18) SW846 8260B
1,1-Dichloroethane 112 (33 - 137) SW846 8260B

114 (33 - 137) 1 .5 (0-14) SW846 8260B
1,2-Dichlorc)ethane 122 (49 - 155) SW846 8260B

116 (49 - 155) 5 .4 (0-16) SW846 8260B
1,1-Dichloroethene ill (75 - 131) SW846 8260B

110 (75 - 131) 1-2 (0-17) SW846 8260B
cis-1,2-Dichloroethene 125 (50 - 150) SW846 8260B

120 (50 - 150) 3.7 (0-50) SW846 8260B
trans-1,2-Dichloroethene 104 (54 - 156) SW846 8260B

100 (54 - 156) 3 .3 (0-10) SW846 8260B
1,2-Dichloropropane 110 (10 - 210) SW846 8260B

110 (10 - 210) 0.12 (0-13) SW846 8260B
--is-1,3-Dichloroprcpene 101 (10 - 227) SW846 8260B

90 (10 - 227) 12 (0-14) SW846 8260B

(Continued on next page)



MATRIX SPIKE SAMPLE KVALUM=Otq RRPOIZT

GC/MS Volatiles

Client Lot # . . . : A9F160107 Work Order # CWV9Kl0X-MS Matrix. . . . . . . . . : SOLID
HS Lot-Sample #: A9F140142-033 CWV9K110-MSD

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD

trans-1,3-Dichloropropene 110 (17 - 183) SW846 8260B
101 (17 - 183) 8 .9 (0-14) SW846 8260B

Ethylbenzene ill (37 - 162) SW846 8260B
104 (37 - 162) 6.3 (0-14) SW846 8260B

2-Hexanone 145 a (87 - 129) SW846 8260B
142 a (87 - 129) 2 .0 (0-17) SW846 8260B

Methylen chloride 100 (10 - 221) SW846 8260B
101 (10 - 221) 1 .7 (0-22) SN846 8260B

4-Metbyl-2-pentanone 135 a (90 - 125) SW846 8260B
134 a (90 - 125) 1 .1 (0-12) SW846 8260B

Styrene 101 a (79 - 100) SW846 8260B
92 (79 - 100) 9 .5 (0-10) SW846 8260B

1,1,2,2-Tetrachloroethane 128 (46 - 157) SW846 8260B
132 (46 - 157) 3 .2 (0-24) SW846 8260B

Tetrachloroethene 116 (64 - 148) SW846 8260B
107 (64 - 148) 7 .9 (0-10) SW846 8260B

oluene 114 (79 - 129) SW846 8260B
109 (79 - 129) 4 .2 (0-10) SW846 8260B

1,1,1-Trichloroethane 121 (52 - 162) SW846 8260B
116 (52 - 162) 4 .7 (0-12) SW846 8260B

1,1,2-Trichloroethan.e 123 (52 - 150) SW846 8260B
120 (52 - 150) 2 .6 (0-19) SW846 8260B

Trichloroethene 113 (78 - 121) SW846 8260B
102 (78 - 121) 10 (0-11) SW846 8260B

Vinyl chloride 109 (10 - 251) SW846 8260B
105 (10 - 251) 3 .6 (0-24) SW846 9260B

Xylenes (total) ill (83 - 129) SW846 8260B
104 (83 - 129) 6 .S (0-10) SW846 8260B

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 114 (70 - 135)

116 (70 - 135)
1,2-Dichloroethane-d4 118 * (75 - 117)

118 * (75 - 117)
Toluene-d8 104 (86 - 122)

102 (86 - 122)
Bromofluorobenzene 94 (60 - 137)

92 (60 - 137)

NOTE (S) :
'culations are performed before rounding to avoid round-off errors in calculated results
d print denotes control parameters

Surrogate recovery is outside stated control lintits .

a Spiked analyte recovery is outside stated control limits .

Results and reporting lirnits have bow adjusted for dry weight.



MT= SPIKE SAXPLE KVAIMTIOW REPORT

BPLC

Client Lot #. . . : A9F160107 Work Order # CWX72110-MS Matrix . . . . . . . . . .. SOLID
MS Lot-Sample # : A9F160107-006 . CWX72111 -MSD
Date Sampled . . . : 06/11/99 13 :00 Date Received- . : 06/14/99
Prep Date . . . . . . : 06/20/99 Analysis Date .- : 06/23/99
Prep Batch # . . . : 9171101
Dilution Factor : I !k Moisture . . . . . : 19

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD

97 (72 - 122) SW846 8330
101 (72 - 122) 3 .8 (0-17) SW846 8330

RDX 94 (71 - 121) SW846 8330
98 (71 - 121) 3 .6 (0-16) SW846 8330

1,3,5-Trinitrobenzen,e 94 (81 - 120) SW846 8330
98 (81 - 120) 4 .0 (0-15) SW046 8330

1,3-Dixxitrobenzene 97 (82 - 117) SW846 8330
101 (82 - 117) 4 .1 '(0-15) SW846 8330

Tetryl 87 (Sl - 124) SW846 8330
93 (51 - 124) 7 .1 (0-20) SW846 8330

Nitrobenzene 98 (83 - 117) SW846 8330
101 (83 - 117) 2 .5 (0-15) SW846 8330

2,4,6-Trinitrotoluene 95 (74 - 126) SW846 8330
100 (74 - 126) 4-4 (0-15) SW846 8330

4-Amino-2,6-Ainitrotoluen 98 (71 - 123) SW846 8330
98 (71 - 123) 0 .05 (0-15) SW846 8330

2-Amlino-4,6-dinitrotoluen 98 (75 - 121) SW846 8330
98 (75 - 121) 0 .31 (0-16) SW846 8330

2,6-Dinitrotoluene 102 (78 - 125) SW846 8330
101 (78 - 125) 0 .78 (0-15) SW846 8330

2,4-Dinitrotoluene 97 (81 - 120) SW846 8330
100 (81 - 120) 3 .4 (0-15) SW846 8330

2-Nitrotoluene 96 (81 - 117) SW846 8330
101 (81 - 117) 5 .0 (0-15) SW846 8330

4-Nitrotoluene 100 (80 - 117) SW846 8330
105 (80 - 117) 4 .3 (0-15) SW846 8330

3-Nitrotoluene 95 (80 - 118) SW846 8330
97 (so - 118) 1 .8 (0-15) SW046 8330

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
I-Chloro-3-nitrobenzene 97 (76 - 124)

104 (76 - 124)

NOTE (S) :
Calculations are perfonned before rounding to avoid round-off errors in calculated results .

Bold print denowi control paraineters



19kTRIX SPIKE SAMPLE RVATA]ATION REPORT

TOTAL Metals

Client Lot # --- : A9F160107
Date Sampled . . . : 06/10/99 11 :25 Date Received . . : 06/14/99

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD

HS Lot-Sample # : A9F160107-001 Prep BatCh # : 9182106
Aluminum NC,MSB (80 - 120) SW846 6010B

NC,XSB (80 - 120) (0-20) SW846 6010B
Dilution Factor : 1

Silver 104 (80 - 120) SW846 6010B
98 (80 - 120) 5 .5 (0-20) SW846 6010B

Dilution Factor : 1

Arsenic 94 (80 - 120) SW846 6010B
91 (80 - 120) 2 .5 (0-20) SW846 6010B

Dilution Factor : 1

Barium 87 (80 - 120) SW846 6010B
114 (80 - 120) 19 (0-20) SW846 6010B

Dilution Factor : 1

'Reryllium 96 (80 - 120) SW846 6010B
92 (80 - 120) 4 .1 (0-20) SW846 6010B

Dilution Factor : 1

Cadmium 98 (80 - 120) SW846 6010B
95 (80 - 120) 3 .3 (0-20) SW846 6010B

Dilution Factor : 1

Calcium 0 .0 N (80 - 120) SW846 6010B
256 N,- (80 - 120) 200 (0-20) SW846 6010B

Dilution Factor : 1

Chromium 85 (80 - 120) SW846 6010B
99 (80 - 120) 9 .7 (0-20) SW846 6010B

Dilution Factor : 1

Cobalt 88 (80 - 120) SW846 6010B
91 (80 - 120) 3 .6 (0-20) SW846 6010B

Dilution Factor : 1

Lead 83 (80 - 120) SW846 6010B
88 (80 - 120) 4 .6 (0-20) SW846 6010B

Dilution Factor : 1

Antimony 69 N (80 120) SW846 6010B
57 N (80 120) 18 (0-20) SW846 6010B

Dilution Factor : 1

(Continued on next page)

Matrix. . . . . . . . . : SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER #

07/01-07/18/99 CWX6G13K
07/01-07/18/99 CWX6G13L

07/01-07/19/99 CWX6G130
07/01-07/19/99 .CWX6GI31

07/01-07/19/99 CWX6G132
07/01-07/19/99 CWX6Gl33

07/01-07/19/99 CWX6G13M
07/01-07/19/99 CWX6G13N

07/01-07/19/99 CWX6G13P
07/01-07/19/99 CWX6G13Q .-

07/01-07/19/99 CWX6G134
07/01-07/19/99 CWX6G135

07/01-07/18/99 CWX6G13R
07/01-07/18/99 CWX6G13T

07/01-07/19/99 CWX6G136
07/01-07/19/99 CWX6G137

07/01-07/19/99 CWX6G13U
07/01-07/19/99 CWX6G13V

07/01-07/19/99 CWX6G138
07/01-07/19/99 CWX6Gl39

07/01-07/19/99 CWX6G13A
07/01-07/19/99 CWX6G13C



MATRIX SPIKE SAMPLE EVALUATION REPORT

TOTRL Metals

Client Lot-# . . . : A9F160107 mat-rix . . . . . . . . . : SOLID
Date SanqAed . . . : 06110199 11 :25 Date Received . . : 06/14/99

PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER #
Copper 85 (80 - 120) SW846 6010B 07/01-07/19/99 CWX6G13W

99 (80 - 120) 11 (0-20) SW846 6010B 07/01-07/19/99 CWX6G13X
Dilution Factor : 1

Iron NC,MSB (80 - 120) SW846 6010B 07/01-07/19/99 CWX6G140
NC,MSB (80 - 120) (0-20) SW846 6010B 07/01-07/19/99 CWX6G141

Dilution Factor : 1

Selenium 91 (80 - 120) SW846 6010B 07/01-07/19/99- CWX6G13D
87 (80 - 120) 4 .4 (0-20) SW846 6010B 07/01-07/19/99 CWX6G13E

Dilution Factor : 1

Mercury 101 (70 - 130) SW846 7471A 07/01-07/06/99 CWX6G13H
98 (70 - 130) 2 .4 (0-20) SW846 7471A 07/01-07/06/99 CWX6G13J

Dilution Factor : 1

Potassium 88 (80 - 120) SW846 6010B 07/01-07/18/99 CWX6G12H
94 (80 - 120) 5 .9 (0-20) SW846 6010B 07/01-07/18/99 CWX6G12J

Dilution Factor : 1

Thallium 94 (80 - 120) SW846 6010B 07/01-07/19/99 CWX6Gl3F
90 (80 - 120) 5 .0 (0-20) SW846 6010B 07/01-07/19/99 CWX6G13G

Dilution Factor : 1

magnesium 58 N (80 - 120) SW846 6010B 07/01-07/18/99 CWX6G12K
97 (80 - 120) 23 (0-20) SW846 6010B 07/01-07/18/99 CWX6G12L

Dilution Factor : 1

Manganese 0 .0 N (80 - 120) SW846 6010B 07/01-07/19/99 CWX6G12M
302 N,- (80 - 120) 200 (0-20) SW846 6010B 07/01-07/19/99 CWX6G12N

Dilution Factor : 1

Sodium 92 (80 - 120) SW846 6010B 07/01-07/18/99 CWX6G12P
93 - (80 - 120) 0 .56 (0-20) SW846 6010B 07/01-07/18/99 CWX6G12Q

Dilution Factor : 1

Nickel 93 (80 - 120) SW846 6010B 07/01-07/19/99 CWX6G12R
105 (80 - 120) 10 (0-20) SW846 6010B 07/01-07/19/99 CWX6G12T

Dilution Factor : 1

Vanadium 88 (80 - 120) SW846 6010B 07/01-07/19/99 CWX6Gl2U
100 (80 - 120) 9 .3 (0-20) SW846 6010B 07/01-07/19/99 CWX6G12V

Dilution Factor : 1

(Continued on next page)



JULM= SPIXX SAMPIX R%W==OK REPORr

TOTAL Metals

Client Lot *. . . : A9F160107 Matrix . . . . . . . . . : SOLID
Date Sanpled . . . : 06/10/99 11 :25 Date Received . . : 06/14/99

PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER #
Zinc 76 N (80 - 120) SW846 6010B 07/01-07/19/99 CWX6G12W

101 (80 - 120) 16 (0-20) SW846 6010B 07/01-07/19/99 CWX6G12X
Dilution Factor : 1

(S)-.
Calculations are performed before rounding to avoid rouDd-off errors in calculated results .

Results and reporting limits have been adjusted for dry weight.

NC The recovery andlor R.F`D were not calculated .

MSB The recovery and RPD were not calculated bemuse the sample amount was greater than four times the spike amount

N Spiked analyte recovery is outside stated control Limits .

* Relative percent difference (RPD) is outside anted control limits.



SAMPLE DUPLICATE EVALUATION REPORT

General M-4stry

Client Lot # A9F160107 Work Order CWXSC-SMP Matrix. . . . . . . : SOLID
CWXSC-DUP

Date Sampled . . . : 06/11/99 09 :35 Date Received . . : 06/14/99
V moisture . . . . . : 20

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH
Percent Solids SD Lot-Sample #: A9F160105-001

80 .0 81 .3 W 1 .6 (0-20) MCAWW 160 .3 MOD 06/26-06/28/99 9177122
DiLution Factor : 1

NOTE (S)
Calculations am perfortned before rounding to avoid round-off effors in calculated results .

Results wW reporting limits have been adjusted for dry weight.



SAMPLE D13PLICATE EVAIAIATION REPORT

General Chemistry

Client Lot A9F160107 Work Order # CWX6T-SMP Mavrix. . . . . . . : SOLID
CWX6T-DUP

Date Sampled . . . : 06/10/99 18 :40 Date Received- . : 06/14/99
V Moisture . . . . . : 21

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE RATCH #
Percent Solids SD Lot-Sample # : A9F160107-004

78 .6 78 .6 0 .10 (0-20) MCAWW 160 .3 MOD 06/29-06/30/99 9180221
DiLution Factor : 1

NOTE (S) :
Calculations am performed before rounding to avoid round-off errors in calculated results.

Results and reporting limits have been adjusted for dry weight.



SAMPLE DUPLICATE KVAIM=Off REPORr

General Chemistry

Client Lot A9F160107 Work Order CWX7C-SMP Matrix. . . . . . . : SOLID
CWX7C-DT-TP

Date Sanpled--- : 06/10/99 11 :47 Date Received . . : 06/14/99
V Moisture . . . . . : 11

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH-4
Percent Solids SD Lot-Sample # : A9F160107-012

89 .3 89 .5 0 .17 (0-20) MCAWW 160 .3 MOD 06/28-06/29/99 9179143
Dilution Factor : 1

1%= (S) :
Calculations am performed before rounding to avoid round-off effon in calcuWad maults .

Results and reporting linuts have been adjusted for dry weight.



SAIMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot # A9F160107 Work Order # CWX78-SMP Matrix. . . . . . . : SOLID
CWX78-DUP

Date Sampled . . . : 06/11/99 16 :00 Date Received. . : 06/14/99
k moisture . . . . . : 14

DUPLICATE 1ZPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Total organic Carbon SD Lot-Sample #: A9F160107-010

8300 8600 mg/kg 3 .0 (0-20) SMCA WALKLEY-BLAC 07/05/99 9186133
Dilution Factor : 1

14= (S) :
calculations are performed before rounding to avoid round-off errors in calculated results .
Results and reporting limits have bow adjusted for dry weight.



SAMPLE DUPLICATE KVAIZM=Off REPORT

General Chfmi stry

Client Lot # --- : A9F160107 Work Order # CXCWE-SMP Matrix. . . . . . . : SOLID
CXCWE_DUP

Date Sampled. . . : 06101199 15 :45 Date Received. . : 06/03/99
V Moisture . . . . . : 16

DUPLICATE RPD PREPARATION- PREP
PAPLAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Percent Solids SD Lot-Sample # : A9F250195-004

83 .5 81 .0 PC 3 .0 (0-20) MCAWW 160 .3 MOD 06/26-06/28/99 9177122
Dilution Factor : 1



ShMPLE: DUPLICATE EVALrMTXON REPORT

General Chemistry

Client Lot # A9F160107 Work Oxder # CXOH2-SMP Matrix. . . . . . . : SOLID
CXOH2-DUP

Date Sanpled . . . : 06/11/99 12-50 Date Received. . : 06/14/99
t Moisture . . . . . : 20

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH
Percent Solids SD Lot-Sample #: A9F160224-010

80 .2 81 .2 1 .2 (0-20) MCAWW 160 .3 MOD 06/28-06/29/99 9179143
DiLution Factor : I

NOTE (S) :
Calculations are perfortned before rounding to avoid round-off effort in calculated results .

Results mW reporting litnits have been adjusted for dry Weight.



SAMPLE DUPLICATE NVALtMWION REWRT

General Chemistry

Client Lot # A9F160107 Work Order # CX1JE-SNP Matrix. . . . . . . : SOLID
CX1LTE - DUP

Date Sanpled . . . : 06/14/99 14 :55 Date Received . . : 06/16/99
k Moisture . . . . . : 21

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH
Total Organic Carbon SD Lot-Sample # : ~:9FI70189-006

7500 8400 mg/kg 11 (0-20) SMCA WALKLEY-BLAC 07/05/99 9186133
Ditution Factor : 1

NOTE (S) :
Calculations am performed before rounding to avoid round-off errofs'm calculaw results .
Results and reporting limits have been adjusted for dry Weight-



SAMPLE DUPLICATE EVAIADMON REPORT

General Chemistry

Client Lot # A9F160107 Work Order # CX57H-SMP Matrix. . . . . . . : SOLID
CX57H-DUP

Date Sanpled . . . : 06/18/99 10 :45 Date Received-- : 06/21/99
V Moisture . . . . . : 11

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH
Percent Solids SD Lot-Sample # : A9F210112-006

88 .6 88 .4 0 .28 (0-20) MC.AWW 160 .3 MOD 06/29-06/30/99 9180221
Ditution Factor : 1
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1.0 INTRODUCTION

URS Corporation was contracted by the United States Army Corps of Engineers
(USACE), Louisville District, to complete a data review and validation for chemical data
generated by Quanterra Incorporated, from soil and groundwater samples collected at the
Plum Brook Ordnance Works (PBOW), Pentolite Waste Lagoons . Pursuant to the
USACE scope of work (SOW), one hundred percent of the data underwent a data review
and 10 percent of the data for selected parameters underwent full validation . The data
review and validation followed the general guidance provided in National Functional
Guidelines for Organic Review (EPA, 1999) and National Functional Guidelines for
Inorganic Review (EPA 1994) . While these guidance documents were written for
methods following the Contract Laboratory Program (CLP) Statement of Work (SOW),
the guidelines were used where appropriate for the validated methods.

The data review included the review of the sample results and the quality control
summary forms, while the data validation additionally included the review of raw data .
The specific elements included in the data review and validation processes are identified
in the subsequent sections . Where required, data were qualified as U (nondetect), J
(estimated) or R (rejected) based on the data review and validation procedures .

This report is organized such that Section I summarizes the results of the data review and
validations and the data usability for each Site . Section 2 provides the details of the data
review . Sections 3 through 5 provide the details of the data validation for volatile organic
compounds (VOCs), explosives and metals, respectively .

1.1 Data Review Summary

Data were qualified based on blank contamination, and laboratory control sample (LCS)
and matrix spike/matrix spike duplicate (MS/MSD) recoveries outside evaluation criteria .
All qualifications for the Plum Brook Ordnance Works Pentolite Waste Lagoons are
presented in Table 1-1 .

1.2 Data Validation Summary

In addition to the outlying parameters identified in the data review, data were qualified
based on the initial calibration . All qualifications for the Plum Brook Ordnance Works
Pentolite Waste Lagoons are presented in Table 1-1 .

1 .3 Data Usability

While data were qualified as estimated due to outlying QC parameters, all data should be
used for their intended purposes . The data validation of explosives indicated that the
retention time (RT) windows were established using nonstandard procedures . While the
methods employed to determine RT were not standard procedures, the windows appear
appropnate for proper identification since the standard compounds eluted duning the
windows.



TABLE 1-1
PENTOLITE WASTE LAGOONS

DATA QUALIFICATIONS

Sample1dentiricatioric 4 QualMler . ,.~"~Code
PBOW99-DPO04-0002 Metals antimony UJI Ms
PBOW99-DPO04-0002 Metals calcium, magnesium, manganese i Ms
PBOW99-DPO04-0002 Metals potassium U CB
PBOW99-DPO05-0002 Metals copper i SD
POBW99-DPO06-0002 Metals potassium U CB
PBOW99-DPO02-0004 voc 2-butanone Uj LCS
PBOW99-DPO02-0006 voc 2-butanone Uj LCS
PBOW99-DPO03-0002 voc 2-butanone Uj LCS
PBOW99-DPO03-0004 voc 2-butanone UJI LCS
PBOW99-DPO04-0002 voc methylene chloride U MB
PBOW99-DPO04-0002 voc 2-butanone UJI LCS
PBOW99-DPO04-0004 voc 2-butanone UJI LCS
PBOW99-DPO05-0002 voc 2-butanone Uj LCS
PBOW99-DPO05-0006 voc 2-butanone j LCS
PBOW99-DPO06-0002 voc 2-butanone Uj LCS
PBOW99-DPO06-0004 voc 2-butanone Uj LCS
PBOW99-DPO06-0006 voc 2-butanone Uj LCS
PBOW99-DPO08-0004 voc methylene chloride U MB
PBOW99-DPO08-0004 voc 2-butanone Uj LCS
PBOW99-DPO08-0004 voc bromomethane, acetone, 2-

hexanone
Uj ICAL

U - Compound non-detect .
UJ - Estimated non-detect.
J - Estimated quantitation .
CB - Calibration blank criteria .
MB - Method blank criteria .
MS - Matrix spike outside criteria .
LCS - Laboratory control spike outside criteria
SD - Serial dilution outside criteria.
ICAL - Initial calibration outside criteria.



2.0 PLUM BROOK DATA REVIEW - SDG A9F160107

48
PBOW99-DPO04-0002 PBOW99-DPO05-0002 PBOW99-DPO02-0004
PBOW99-DPO06-0002 PBOW99-DPO05-0006 PBOW99-DPO08-0004
PBOW99-DPO06-0004 PBOW99-DPO03-0002 PBOW99-DPO02-0006
PBOW99-DPO06-0006 PBOW99-DPO03-0004 I PBOW99-DPO04-0004

2.1 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes.

2.2 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receiptform,
which are not discussed in subsequent sections?

The laboratory case narrative indicated the following :

The serial dilution and matrix spike samples were outside evaluation criteria .
Qualifications based on serial dilutions are beyond the scope of this review
and are addressed in the corresponding validations.

The explosive surrogate recovery for sample PBOW99-DPO02-006 was above
evaluation criteria .

0 The temperature of the sample cooler at time of receipt was at 1 .2'C, outside
the 4 ± 2 'C criteria . These issues are discussed in the appropriate sections
below.

2.3 Sample Preservation and Holding Times

Were samples extractedlanalyzed within QAPP limits?

Yes, however the laboratory received the samples at 1 .2 'C, outside the 4 ± 2 'C
criteria; however, no qualification of the data was required since the samples were
intact and not frozen .

2.4 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

Yes.

VBLK 6/18/99 Methylene chloride 1 .24 ug/kg
VBLK 6/18/99 1,2-dichlorobenzene 0.288 ug/kg
VBLK 6/21/99 Methylene chloride 2.314 ug/kg
VBLK 6/21/99 1,2-dichlorobenzene 0.145 uj~kE

Since the 1,2-dichlorobenzene data for all associated samples were reported as
non-detect, no qualification of the data was required . Methylene chloride data

3



was qualified non-detect (U) with elevated reporting limits as summarized below:

D'_Mild!
r4a?"ew'f

PBOW99-DPO04-0002 Methylene chloride 7.1 U
77PBOW99-DPO08-0004 Methylene chloride 5.9 1 J

2.5 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No.

~,,Method!-A tiMCS'Co~iiWindiilf*"' ALCSRft6ie 4LCS,
9172184 VOCs 2-Butanone

1
82 85-119

9172281 VOCs 2-Butanone 82 85-119

Analytical data, which required qualification based on LCS data, are included in
the table below:

daWi04M Ual
PBOW99-DPO04-0002 2-Butanone Ui
PBOW99-DPO06-0002 2-Butanone Ui
PBOW99-DP006-0004 2-Butanone Ui
PBOW99-DPO06-0006 2-Butanone Ui
PBOW99-DPO05-0002 2-Butanone Ui
PBOW99-DPO05-0006 2-Butanone i
PBOW99-DPO03-0002 2-Butanone Ui
PBOW99-DPO03-0004 2-Butanone Ui
PBOW99-DPO02-0004 2-Butanone Ui
PBOW99-DPO08-0004 2-Butanone Ui
PBOW99-DPO02-0006 2-Butanone Ui
PBOW99-DPO04-0004 I 2-Butanone Ui

2.6 Surrogate Recoveries
Were surrogate recoveries within evaluation criteria?

No.

N ecoveryHiddID
PBOW99-DPO02-0006 1-chloro-3-nitroberizene 131 76-124

No qualifications of the data were necessary since all of the explosive data for
sample PBOW99-DPO02-006 were reported non-detect (U) and the surrogate
recovery was biased high.

2.7 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MSIMSD samples reported as part ofthis SDG?

Yes.
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Were all MSIMSD recoveries within evaluation criteria?

No.

S/MO' ver,'
WD5

IAB MS/MSD Acetone 142/148 3.6
LAB MS/MSD 4-Methyl-2-pentanone 135/134 1 .1 90-125/12
LAB MS/MSD 2-Hexanone 145/142 2.0 87-129/17
LAB MS/MSD Styrene 101/92 9.5 79-100/10
IAB MS/MSD 2-Butanone 119/131 10 85-119/17
-PBOW99-DPO08-0004 2-Butanone 114/120 4.4 85-119/17
-PBOW99-DPO08-0004 4-methyl-2-pentanone 116/128 9.9 90-125/12
PBOW99-DPO04-0002 Calcium 0/256 200 80-120/20
-PBOW99-DPO04-0002 Antimony 69/57 18 80-120/20
-PBOW99-DPO04-0002 Magnesium 58/97 23 RO-120/20
PBOW99-DPO04-0002 Manganese 0/302 200 80-120/20

Analytical data, which required qualification based on MS/MSD data, are
included in the table below.

PBOW99-DPO04-0002 Antimony Ui
Calcium

Magnesium
Manganese j I

The target analyte 2-butanone was previously qualified due to a low LCS
recovery . Since Functional Guidelines indicates no qualification of organic data
based on MS/MSD data alone, and LCS and surrogate data were within
evaluation criteria, no qualification of the VOC data was required for additional
target analytes .

2.8 Lab Duplicate Results
Were lab duplicates samples collected as part ofthis SDG?
Yes, samples PBOW99-DPO06-0006 and PBOW99-DPO04-0004 for percent
solids, and sample PBOW99-DPO08-0004 for TOC .

Were laboratory duplicate sample RPDs within criteria?

Yes.

2.9 Field Duplicate Results

Werefield duplicates samples collected as part of this SDG?
No.

Werefield duplicates within evaluation criteria?
N/A.
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2.10 Sample Dilutions

Were samples diluted which exceed 1OX QAPP limits?

No.

2.11 Additional Qualifications
Were additional qualifications applied?

No.



3.0 FULL VALIDATION OF VOC DATA - SDG A9F160107

This section describes the full validation for one soil sample which was analyzed for
volatile organic compounds by EPA SW-846 Method 8260B. The sample was analyzed
by Quanterra Incorporated of North Canton, Ohio and submitted as part of SDG
A9FI60107 . The sample included as part of this validation is listed below :

PBOW99-DPO08-0004

Evaluation of the analytical data followed procedures outlined in the USEPA Contract
Program National Functional Guidelines for Organic Data Review (USEPA 1999) where
applicable to SW-846 Method 8260B . The evaluation criteria used during the validation
were a combination of those criteria presented in Method 8260B and laboratory criteria
based on historical data .

Criteria evaluated included the following method performance criteria :

" Completeness of data package
" Laboratory case narrative
" Sample preservation and holding times
" GC/MS instrument performance (tuning)
" Initial calibration
" Calibration verification
" Method blank
" Surrogate recoveries
" Laboratory control samples
" MS/MSD samples
" Internal Standard areas and retention times
" Target compound identification and quantitation
" System performance and overall assessment of data
" Transcription errors

3.1 Data Package Completeness

The data package was reviewed to make certain that it contained the data contractually
required in the deliverable. This included checking the data package for the results of
each analyte requested for each field sample submitted in the analytical batch, along with
requested QC documentation for the respective methods. The VOC data package was
complete for this validation .
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3.2 Problems Identified in the Laboratory Case Narrative

The laboratory case narrative indicated that the sample cooler was received at a
temperature of 1 .2 'C. This issue is addressed in the appropriate section below. No
additional problems were noted in the case narrative.

3.3 Sample Preservation and Holding Times

Review of the sample collection and analysis dates involved comparing the chain-of-
custody, the summary forms, the raw data forms, and the chromatograms for accuracy,
consistency, and holding time compliance . The samples were preserved properly and
analyzed within 14 days of sample collection . The case narrative indicated that the
sample cooler was received at a temperature of 1 .2 'C, outside the criteria of 4 t 2 'C;
however, no qualification of the data was required since the samples were intact and not
frozen .

3.4 Instrument Performance

GC/MS instrument performance checks were performed to ensure mass resolution,
i'dent' I I Criteria for evaluation of instrumentificat*on, and instrument sensitivity.
performance included possible transcription/calculation errors, adherence to instrument
tuning frequency requirements, mass assignments, and ion abundance criteria .
Instrument performance check samples were evaluated against criteria established in
USEPA SW-846 Method 8260B.

Based on the raw data, the ion abundance criteria were within evaluation criteria for all
masses, and no calculation or transcription errors were noted .

3.5 Initial Calibration

Calibration criteria were established to assess whether the instrument was capable of
producing acceptable qualitative and quantitative data for volatile analyses . An initial
calibration was analyzed at the beginning of the run sequence. At least five concentration
standards were used to establish the initial calibration curve as required by Method
8260B. For the initial calibration, the response factors (RFs) were reviewed and were
greater than 0.05 for all analytes .

Review of the initial calibration summary forms indicated %RSDs were < 30 percent for
calibration check compounds (CCCs) and less than 15 percent for non-CCCs with the
exception of the following compounds:

A -~,%RSD4K`>!;z*
Bromomethane 15.7
Acetone 34.5
Methylene chloride 22.9
2-Butanone 23.5
2-Hexanone 18.1

The following table identifies qualification of data due to outlying %RSD recoveries :
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'o-" 'W_ ; -.11eld ID
PBOW99-DPO08-0004 Bromomethane Ui
PBOW99-DPO08-0004 Acetone Ui
PBOW99-DPO08-0004 Methylene chloride Ui
PBOW99-DPO08-0004 2-Butanone Ui
PBOW99-DPO08-0004 . 2-Hexanone Ui

Review of the ICAL summary form indicated one other analyte (acrolein) had a %RSD
value greater than 15 percent; however, this analyte was not a target compound for this
project .

A recalculation of the RI's and %RSD for four compounds for each standard was
performed, and no calculation or transcription errors were noted.

3.6 Calibration Verification

Review of the sample chromatograms indicated the calibration verifications (CVs) were
performed at the beginning of each 12-hour analytical shift as required by the
methodology. Review of continuing calibration summary form indicated all RFs met the
evaluation criteria of greater than 0.05 for all analytes with the exception of 1,4-dioxane
(0.004) and acrolein (0.022). Since 1,4-dioxane and acrolein were not target analytes, no
qualification of the data was required . In addition, percent differences (%Ds) met the
evaluation criteria of < 20 percent for CCCs and < 50 percent for all other analytes .
Recalculation of the RRF and %D of four compounds was completed, and no calculation
or transcription errors were noted.

3.7 Blank Samples

The purpose of the method blank samples is to evaluate the existence and magnitude of
contamination problems emanating from laboratory activities . Method blank samples
were analyzed with each analytical batch as required by USEPA SW-846 Method 826013 .
All target compounds were reported as non-detect with the exception of methylene
chloride (2.31 ug/kg) and 1,2-dichlorobenzene (0.145 ug/kg) . Since 1,2-dichlorobenzene
for the validated sample was reported as non-detect, no qualification of the data was
required . Methylene chloride was reported in the validated sample at a concentration less
than ten times (IOX) the blank concentration, therefore the methylene chloride data was
qualified non-detect (U) with an elevated reporting limit as summarized below :

-RI; irOc"al"ba6'I ~*~!~~-~~"~l',,,~,-',,ir?*-,~~,,,~k-AiWy'ti'~~~-,,~"i*,,~- -'~i id66
I PBOW99-DPO08-0004 I Methviene chloride 5.9 ugft U

Review of chromatograms indicated all peaks present were accounted or the
concentrations reported were below the method detection limit with the exception of
those noted above .

3.8 Surrogate Spike Recoveries

Surrogate compounds were used to evaluate the overall laboratory sample preparation
efficiency on a per sample basis . All surrogate recoveries were within the method
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acceptance criteria for the validated samples . One hundred percent of the recoveries for
the validated sample were recalculated, and the summary forms versus the raw data were
verified . No calculation or transcription errors were noted.

3.9 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

MS/MSD samples were analyzed to assess accuracy and precision for the analyses . The
MS/MSD spike was performed on sample PBOW99-DPO08-0004 . The MS/MSD
recoveries and RPI)s were within the evaluation criteria with the exception of 2-butanone
and 4-methyl-2-pentanone, which are summarized in the following table :

Tidd ID, '7- 4, -6;~~~RAO'AnalA MW,~ 'RV*MS/MSD)% 14MAM
PBOW99-DPO08-0004 2-butanone 114/120 85-119
PBOW99-DPO08-0004 4-methyl-2-pentanone 116/128 90-125

The target compound 2-butanone was previously qualified due to a low LCS recovery .
Since Functional Guidelines indicates no qualification of organic data based on MS/MSD
data alone, and LCS and surrogate data were within evaluation criteria, no qualification
of the VOC data was required for additional target analytes . Ten percent of the MS/MSD
recoveries and RPD values were recalculated from the raw data and no calculation errors
were noted .

3.10 Internal Standards

Internal standard (IS) performance criteria ensure that the GC/MS sensitivity and
response are stable during each analytical run . IS areas must be within -50 percent to
+100 percent, and the IS retention times must be within 30 seconds of the IS continuing
calibration retention time . IS areas and retention times for the samples in this SDG were
within evaluation criteria. The summary forms were verified to the raw data, and no
transcription errors were noted .

3.11 Laboatory Control Samples (LCS)

LCS's were analyzed to assess the accuracy of the analytical process. All LCS data were
within evaluation criteria with the exception of the following :

9172281 1 2-Butanone 1 82 85-119

The 2-butanone data for sample PBOW99-DPO08-0004 was previously qualified based
on the LCS data . Four of the spiking compound recoveries for the LCS were recalculated
using the LCS summary forms, and no calculation or transcription errors were noted.

3.12 Target Compound Identification and Quantitation

For validation of the compound identification, chromatograms were reviewed to verify
the major peaks were identified, the spectra of the identified compounds were verified
against the library spectra, and the relative retention time was no greater than 0.06
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different from the associated continuing calibration retention times . No target
compounds were detected above the reporting limit in the validated samples, therefore
identification of surrogate and internal standard compounds were verified and no
anomalies were noted .

Four compounds (methylene chloride, toluene, acetone and 2-butanone) were detected at
concentrations below the reporting limit. For the validation of compound quantitation,
one hundred percent of the detected results were recalculated from the raw data, and no
calculation errors were noted. Additionally, the reporting limits were verified to
determine if reporting limits were adjusted for dilutions . Review of the raw data
indicated that not all compounds were quantified using the closest internal standard as
recommended in the method; however, the laboratory did select an internal standard that
was close to the target analyte. No qualification of data was required .

3.13 Overall Data Assessment

Based on the criteria outlined, it is recommended that the results reported for these
analyses be accepted for their intended use. Acceptable levels of accuracy and precision,
based on MS/MSD, LCS, and surrogate data were achieved for this SDG. In addition,
completeness defined to be the percentage of analytical results which are judged to be
valid, including estimated (J) data, was 100 percent for this SDG .
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4.0 FULL VALIDATION OF EXPLOSIVES DATA - SDG 160107

This section describes the full data validation for the analysis of two soil samples
analyzed for explosives following SW-846 Method 8330. Quanterra Environmental
Services (QES) of Knoxville, Tennessee completed the analyses . The samples included
as part of this validation are listed below:

-Saii2pleideigir #7
PBOW99-DPO04-0002
PBOW99-DPO06-0002

The data were validated following the guidance outlined in USEPA Contract Laboratory
Program National Functional Guidelines for Organic Review (USEPA 1999) where
applicable to SW-846 methodologies. The evaluation criteria used during the validation
were a combination of those criteria presented in Method 8330 and laboratory criteria
based on historical data .

Criteria evaluated included the following method performance criteria :
" Completeness of data package
" Laboratory case narrative
" Sample preservation and holding times
" Initial calibration
" Retention time windows
" Calibration verification
" Method blank contamination
" Laboratory control samples
" MS/MSD samples
" Target compound identification and quantitation
" System performance and overall assessment of data
0 Transcription errors

4.1 Data Package Completeness

The data package was reviewed to make certain that it contained the data contractually
required in the deliverable. This included checking the data package for the results of
each analyte requested for each field sample submitted in the analytical batch, along with
requested QC documentation for the respective methods. The data package was complete
for this validation .

4.2 Laboratory Case Narrative

The laboratory case narrative indicated the surrogate recovery for sample PBOW99-
DPO02-006 was above evaluation criteria . This sample was not included in the
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validation ; however, this issue was addressed in the data review . No additional problems
were noted in the case narrative .

4.3 Sample Preservation and Holding Times

Review of the sample collection and analysis dates involved comparing the chain-of-
custody and the analytical run log for accuracy, consistency, and holding time
compliance. All samples were extracted within 14 days of sample collection and
analyzed within 40 days of sample extraction . Therefore, no qualification of data was
required .

4.4 Initial Calibration

Initial calibration criteria were established to assess whether the instrument was capable
of producing acceptable qualitative and quantitative data for VOC analyses . As required
by the method, the linearity of the calibration curve was established using at least five
standard concentrations for each target compound. All correlation coefficients (r2 values)
were above the required 0.990, showing linearity of the calibration curve . Ten percent of
the r2 values were recalculated and compared to the raw data. No transcription or
calculation errors were noted .

4.5 Retention Times

Retention time (RT) windows are crucial to the identification of target compounds . EPA
SW-846 specifies the RT windows as plus or minus three standard deviations of the mean
absolute retention time from the initial calibration . The laboratory established the RT
window as ±-2 percent of the retention time of the midlevel calibration standard from the
initial calibration. This approach was used if the samples were analyzed on the day the
initial calibration was established. If the samples were not analyzed on the day the initial
calibration was established, the RT windows were ± 2 percent of the RT of the associated
calibration verification sample. All results for the validated sample were reported as non-
detect . Review of the chromatograms indicated all peaks present were either outside the
RT window or the analyte concentration was below the reporting limit. The RT windows
were recalculated and no transcription or calculation errors were noted. No qualification
of data was required .

4.6 Calibration Verification

Continuing calibrations were performed at the required frequency of every 12 hours of
analysis . Review of continuing calibration summary form indicated all percent
differences (%Ds) met the evaluation criteria of < 15 percent .
Ten percent of the %Ds were recalculated for every continuing calibration sample and no
calculation or transcription errors were noted .
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4.7 Blank Samples

The purpose of the method blank samples is to evaluate the existence and magnitude of
contamination problems emanating from laboratory activities . A method blank sample
was analyzed as part of the analytical batch . All target analytes were reported as non-
detect for the method blank sample. The chromatogram was reviewed and all peaks
present were either surrogate compound peaks or detection's of target analytes below the
reporting limit.

4.8 Matrix SpikelMatrix Spike Duplicate (MS/MSD) Samples

MS/MSD samples were analyzed to assess the accuracy and precision for the analyses .
The laboratory spiked a sample that was not included in the data validation (PBOW99-
DPO05-0006). All MS/MSD recoveries and RPDs were within evaluation criteria
presented on the MS/MSD summary forms. Approximately ten percent of the MS/MSD
recoveries and RPD values were recalculated, and no calculation or transcription errors
were noted.

4.9 Laboratory Control Sample (LCS)

The laboratory analyzed a laboratory control sample (LCS) as part of the analytical batch.
The LCS is a laboratory prepared standard which is prepared in the same manner as the
investigative samples and contains all target analytes . Review of the LCS summary form
indicated all recoveries were within the evaluation criteria presented on the LCS
summary forrns .

Ten percent of the recoveries for the LCS were recalculated from the raw data, and no
calculation or transcription errors were noted.

4.10 Surrogate Spike Recoveries

A surrogate compound (1-chloro-3-nitrobenzene) was used to evaluate the overall
laboratory sample preparation efficiency on a per-sample basis. Method 8330M requires
the explosive surrogate recovery to meet method acceptance criteria. The surrogate
recovery for the validated sample was within the evaluation criteria of 76 to 124 percent.
The surrogate recovery on the summary form was recalculated and compared to raw data ;
no calculation or transcription errors were noted.

4.11 Target Compound Identification and Quantitation

All target analytes were reported as non-detect for the validation samples. Therefore,
LCS recoveries were reviewed to verify the peaks identified as target compounds fell
within the retention time . As required by SW-846 Method 8330, compounds detected
using the primary column were confirmed using a secondary column. The concentrations
quantified from the primary column were reported in all cases. The secondary column
was used for qualitative identification only . All results and reporting limits were reported
on a wet weight basis.
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For the validation of compound quantitation, approximately 10 percent of the LCS target
analytes were recalculated from the raw data, and no calculation errors were noted.

4.12 Overall Data Assessment

Based on the criteria outlined, it is recommended that the results reported for these
analyses be accepted for their intended use. Acceptable levels of accuracy and prqcision,
based on MS/MSD, LCS, and surrogate data were achieved for this SDG . In addition,
completeness, defined to be the percentage of analytical results which are judged to be
valid, including estimated (J) data, was 100 percent for this SDG and should be used for
their intended purpose. Note that the RT windows were established using nonstandard
procedures . While the methods employed to determine RT were not standard procedures,
the windows appear appropriate for proper identification since the standard compounds
eluted during the windows.
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5.0 FULL VALIDATION OF METALS DATA - SDG A9F160107

This section describes the full data validation for two soil samples, which were analyzed
for metals by EPA Method 3010A/601013 and EPA Method 7471 . Samples were
analyzed by Quanterra Incorporated of North Canton, Ohio and submitted as part of SDG
A9FI60107. Per the statement of work (SOW), 10 percent of this SDG was fully
validated . Samples included as part of this validation are listed below :

Sampleldeiftificati6i #
PBOW99-DPO04-0002
PBOW99-DPO06-0002

The data were validated following the guidance outlined in USEPA Contract Laboratory
Program National Functional Guidelines for Inorganic Review (USEPA 1999) where
applicable to SW-846 methodologies. The evaluation criteria used during the validation
were a combination of those criteria presented in Method 6010B and 7471 and laboratory
criteria based on historical data .

Criteria evaluated included the following method performance criteria :

" Completeness of data package

" Laboratory case narrative

" Sample preservation and holding times

" Blank contamination

" Initial calibration verification

" Continuing calibration verification

" Laboratory control samples (LCS)

" Laboratory duplicate analysis

" Matrix spike/Matrix spike duplicate samples (MS/MSD)
" ICP sen'al dilution

" ICP interference check samples (ICS)

" Sample result verification
" Reporting limits

5.1 Data Package Completeness

The data package was reviewed to make certain that it contained the data contractually
required in the deliverable. This included checking the data package for the results of
each analyte requested for each field sample submitted in the analytical batch, along with
requested QC documentation for the respective methods. The data package was complete
for this validation .
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5.2 Laboratory Case Narrative

The metals laboratory case narrative indicated that the serial dilution and matrix spike
samples were outside evaluation criteria . These issues are discussed in the appropriate
section below . No additional problems were noted in the metals case narrative .

5.3 Sample Preservation and Holding Times

Review of the sample collection and analysis dates involved comparing the chain-of-
custody, the sample preparation logs, the analysis run logs, and raw data forms for
holding time compliance . The samples were persevered and analyzed within the
evaluation criteria of 28 days (mercury) and 6 months (other metals) . No qualification of
data was required based on holding time criteria .

5.4 Blank Contamination

The purpose of blank samples was to evaluate the existence and magnitude of
contamination problems emanating from laboratory activities . Initial calibration,
continuing calibration, and preparation blanks associated with the validated samples were
analyzed at the method recommended frequency and reported below the method
detection limit for all metals with the exceptions listed below:

~rfflmk1D 2' . WTIM
ICB Barium 0.9 Sample results 5x xhan blank

contamination
ICB Beryllium 2.0 All associated samples ND
ICB Cadmium 0.5 All associated samples ND
ICB Cobalt 1 .2 All associated samples ND/5x > than blank
ICB Copper 6.0 Sample results 5 xhan blank

contamination
ICB Manganese 1 .0 Sample results 5 xhan blank

contamination
ICB Nickel 1 .7 Sample results 5 >than blank

contamination
JCB Selenium 2.6 All associated samples ND
ICB Vanadium 0.9 Sample results 5 >than blank

contamination
ICB Zinc -0 .5 Sample results 5 Xhan blank

contamination
CCB(b) Barium 0.8 Sample results 5 xhan blank

contamination
CCB(b) Beryllium 0.9 All associated samples ND
CCB(b) Cadmium 0.3 All associated samples ND
CCB(b) Cobalt 0.9 All associated samples ND/5x > than blank
CCB(b) Copper -3.9 Sample results 5 xhan blank

contamination
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CCB(b) Manganese 0.8 Sample results 5 >than blank
contamination

CCB(b) Potassium -314.9 QUAL

CCB(b) Sodium -160.6 All associated samples ND

CCB(a) Barium 0.8 Sample results 5 >than blank

contamination
CCB(a) Beryllium 0.8 All associated samples ND

CCB(a) Copper -4.0 Sample results 5 >than blank
contamination

CCB(a) Iron 18.0 Sample results 5 >than blank
contamination

CCB(a) Manganese 1 .2 Sample results 5 >than blank

contamination
CCB(a) Potassium -374.8 QUAL
CCB(a) Selenium 2.9 All associated samples ND

CCB(a) Sodium -232 All associated samples ND

CCB(a) Vanadium 0.8 Sample results 5 >than blank
contamination

The validated sample results for barium, beryllium, cadmium, cobalt, copper, iron,
manganese, nickel, selenium, sodium, vanadium, and zinc were reported as non-detect or
were fives times greater than the blank contamination ; therefore, no qualification of data
was required .

The potassium results for validated samples PBOW99-DPO04-0002 and PBOW99-
DPO06-0002 were reported at a concentration less than five times the blank
contamination ; therefore, the potassium results for PBOW99-DPO04-0002 and PBOW99-
DPO06-0002 were qualified as non-detect (U) based on blank contamination . One
hundred percent of the blank sample results associated with the validated samples were
compared to the raw data ; no transcription errors were noted .

5.5 Initial Calibration Verification

Initial calibration verification (ICV) criteria were established to assess whether the
instrument was capable of producing acceptable qualitative and quantitative data for
metals analyses . All ICV recoveries were within evaluation criteria and no qualification
was required based on ICV recoveries . One hundred percent of the ICV recoveries,
associated with the validated samples, were recalculated and compared to the raw data ;
no calculation or transcription errors were noted.

A blank and one standard were used to establish the initial calibration curve for Method
601013 ; a blank and five standards were used to establish the calibration curve for
mercury. Review of the initial calibration data indicated the r2 values were greater than
0.995 for all metals ; therefore no qualification of data was required . One hundred percent
of the initial calibrations were recalculated and compared to the raw data ; no calculation
or transcription errors were noted.
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5.6 Continuing Calibration Verification

Continuing calibration verification (CCV) criteria were established to assess whether the
instrument was capable of producing acceptable qualitative and quantitative data
established by the initial calibration curve . CCV samples associated with the validated
samples were analyzed at the method recommended frequency and had recoveries within
the evaluation criteria ; therefore, no qualifications were required based on CCV
recoveries . One hundred percent of the CCV sample recoveries, associated with the
validated samples, were recalculated and compared to the raw data ; no calculation or
transcription errors were noted .

5.7 Laboratory Control Sample

Laboratory control samples (LCS) were analyzed to assess the accuracy of the analytical
method and to demonstrate laboratory performance . LCS recoveries were within
evaluation criteria and no qualification of data was required based on LCS recoveries .
One hundred percent of LCS recoveries were recalculated and compared to the raw data ;
no calculation or transcription errors were noted .

5.8 Laboratory Duplicate Analysis

The laboratory duplicates a sample to assess method precision at the time of analysis .
The laboratory did not analyze duplicate samples pairs ; however, the laboratory analyzed
a matrix spike and matrix spike duplicate sample pair to assess precision, as summarized
in the following section .

5.9 Matrix Spike/ Matrix Spike Duplicate Samples (MS/MSD)

Matrix Spike/Matnix Spike Duplicate samples (MS/MSD) were analyzed to assess the
effects of matrix interference and precision during analysis . The laboratory spiked and
analyzed sample PBOW99-DPO04-0002 in duplicate . All MS/MSD recoveries and
relative percent differences (RPDs) were within the evaluation criteria with the exception
of antimony, calcium, magnesium and manganese. PBOW99-DPO04-0002 sample
results for antimony, calcium, magnesium and manganese were qualified as estimated
(Uj/j) based on outlying MS/MSD recoveries and RPDs. One hundred percent of the
MS/MSD recoveries were recalculated and compared to the raw data ; no transcription
and calculation errors were noted .

5.10 ICP Serial Dilutions

Serial dilutions were analyzed to assess the potential significant physical or chemical
interference due to sample matrix . The laboratory analyzed the serial dilution on a non-
validated sample, PBOW99-DPO05-0002. The serial dilution percent differences (%D)
were within evaluation criteria with the exception of copper (19.8%D) . Copper data for
sample PBOW99-DPO05-0002 was qualified estimated (J) based on the serial dilution
data . One hundred percent of the serial dilution %Ds were recalculated and compared to
the raw data ; no transcription and calculation errors were noted.
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5.11 ICP Interference Check Sample

Interference check samples (ICS) were analyzed to verify the contract laboratory's
interelement and background correction factors for analysis of metals by ICP. The
laboratory analyzed the ICS at the beginning and end of the analytical run (or a minimum
or twice per eight hour analytical run) as required by the methodology. The ICS
recoveries were within evaluation criteria ; therefore, no qualification of the data was
required . Twenty-five percent of the ICS recoveries were recalculated and compared to
the raw data ; no transcription and calculation errors were noted.

5.12 Sample Result Verification

One hundred percent of the validated sample results were recalculated to validate that
analyte quantitation was derived accurately; no calculation errors were noted. Data
summary forms were reviewed and compared to the raw data package ; no transcription
errors were noted.

5.13 Reporting Limits

The sample-reporting limit (RL) is the lowest concentration of an analyte that can be
reported by the laboratory to be present in a sample result with a specified level of
confidence . The RLs are a function of the sample characteristics, method quantitation,
and laboratory performance. The raised RLs is this SDG were due to elevated metals
concentrations .

5.14 Overall Data Assessment

Based on the criteria outlined, it is recommended that the results reported for these
analyses be accepted for their intended use. Completeness, defined to be the percentage
of analytical results that are judged to be valid, including estimated data (J), was 100
percent for this SDG.
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Document: Draft Final Report for the Limited Site Inspection for the Pentolite
Area Waste Lagoons

Name: Susan P. Allemeier, CELRH-EC-CE

Table of Contents : Appendices is misspelled.

Response : The text will be edited accordingly .

2 . Table of Contents : It would be helpful to add the Appendix titles to the table of
contents .

Response : A list of Appendices with titles is included immediately after the Table of
Contents .

3 . Page 2, section 2 .4 . 1, first sentence "Ground Study should be Groundwater Study .

Response : The text will be edited accordingly .

4 . Page 3, section 2 .4 .2, first sentence "indicated the a subsurface profile" does not make
sense . Please revise.

Response : The word "the" will be removed from this sentence for clarity .

5 . Page 4, section 2 .5 .2, the second sentence is written in the I st person . Please revise .

Response : The sentence will be changed to "Groundwater encountered in the overburden
soils beneath the PAV~L site would likely be perched or trapped water."

6 . Page 5, section 2 .6 .1, states that the "vast majority is cultivated ." If known please
indicate what is cultivated .

Response: Based on the USDA, 1971 Soil Survey for Erie County, Ohio the majority of
the crops cultivated in Erie county are primarily fruits and vegetables of various types.
The text will be edited to reflect this information.

7. Page 7, section 2 .6.2 .2, first paragraph, if known, please indicate which four VOCs
were detected and at what levels .

Response : The four VOCs detected include : 1,2-Dichloroethene at 120 ug/kg, 1,1,1-
Tricloroethane at 22 ug/kg, Trichloroethene 760 ug/kg, Tetrachloroethene at 19 ug/kg.
This information will be added to the report .

8. Page 9, section 3 .1 second paragraph, last sentence, sections should be section. Also,
please state here which section is being referenced so that the reader can easily find
this information.



Response : The text will be edited to read : " The results of the chemical analyses are
presented in Appendix J . A summary of the chemical analysis results is presented in
Tables I and 2 ."

9 . Page 9 section 3 .2, second sentence add "is" before the word accessible.

Response : The text will be edited accordingly .

10 . Page 11, section 4. 1, first sentence, please state which section ofthe report is being
referenced here so that the reader can easily find this information .

Response : Section 2.5 will be referenced in the first sentence .

11 . Page 12, section 5 . 1, this is written in the first Is' person . Please revise .

Response : This section has been modified based on technical input from NASA. It is no
longer in the I s' person .

12 . Page 12, section 5 .2, see comment #9 above.

Response : The text will be edited accordingly .

13 . Page 12, section 5 .3, first sentence is written in the Ist person . Please revise .

Response : The word "our" will be replaced with the word "the" in the first sentence of
this section .

14 . Page 13, section 7.0, first section, re-word, suggest : The goal of the PAWL Sl was to
gather data necessary to evaluate the site for contamination due to past DOD
activities .

Response : The text will be edited accordingly .

15 . Page 13, section 7.0, 2 d bullet : does not make sense . Please revise .

Response : The information in the 2nd bullet will be added to the information in the first
bullet and will read : "Wastewater from the pentolite manufacturing process was
conveyed to two settling basins known as the PAWL in the early 1940s. This wastewater
potentially contained metals, VOCs and explosives ."

16 . Page 13, section 7.0, 4th bullet : "from historical photographs to located test borings
for soil . . . " this does not make sense as written. Please revise .

Response: The bullet will be edited to reflect the following: "The location ofthe PAWL
was identified by using historical aerial photographs and geo-referencing."

17. Page 13, section 7.0, last paragraph is written in the I't person. Please revise .



Response : The paragraph is being revised based on input from the OEPA. The new
paragraph is not in the first person . The paragraph has been revised as follows : "Based on
the results ofthis SI, it appears that the operation and decommissioning of the PAWL has
not negatively impacted the environment . However, additional investigation is warranted
to verify these findings . Therefore, a Remedial Investigation (RI) is recommended . The
scope ofthe remedial investigation should be developed in to cooperation with OEPA
and NASA personnel to help ensure successful closure of the site ."

18 . Appendix K - Where is the data validation information? Ifthis report is indeed a final
report as the cover says, then this information should be included at this time and not at a
later date .

Response : This report was not intended to be a "Final Report". The document submitted
for review should have been stamped "DRAFT" . The data validation was not complete
during the time the report was submitted. The data validation has been completed and
will be placed in Appendix K.



Comment Responses

Document: Final Report, Limited Site Inspection for the "Pentolite Area Waste
Lagoons".

Name: Ronald E. Nabors, Ohio EPA

I . Section 2.3, Hydrology, Page 2 and Section 5 .1 Hydrology, Page 12: This section
indicates that the surface water in the Pentolite Area Waste Lagoons flows northeast
or northwest. This statement is incorrect . When the Plum Brook Reactor was
constructed the entire reactor site, to include the PAWL, was engineered to capture
surface water so that it could be tested . Please revise this section.

Response : The sections will be edited to reflect this information . Additional information
has been obtained from NASA personnel .

2 . Section 3 .1 Sampling Activities, Page 8 : This section does not provide discussion as
to why sample locations were selected .

Response : The I" paragraph of the section will be edited to read : "Based on historical
data, the most likely location to encounter contaminated media associated with the
operation ofthe PAWL is within and below the former lagoon features . Using historical
aerial photographs and geo-referencing the former lagoon locations were identified for
soil borings and sample collection . Five soil borings were advanced within the footprint
ofthe former lagoons using direct push sampling methods. Boring DP02 was advanced in
the vicinity of the former east inlet location . Boring DP03 was advanced at the parameter
of the former lagoons, that is the wastewater ditch. The remainder of the borings were
located to incorporate the entire footprint ofthe lagoons attempting to capture a
significant release. The boring locations are illustrated on the Sample Location Plan
(Figure 4) . In addition, the boring locations are shown on a 1950 aerial photograph and
3993eudhd OhbfiWrFgUr#i*ficitkxfflalgwgpeTiivd~)6'located on page 10 utilizes the soil

type descriptions discussed in section 3 . 1 . Howssssssssssssssssssssssssssssssssssssssssssssssssssssssss
discussed. Please include this classification in this section .

Response : The "SM" classification is silty sands, sand silt mixtures. This definition will
be included in section 3 . 1 .

4. Section 3 .1 Sampling Activities, Pages 8 & 9: Please provide a discussion as to why
the crushed limestone layer was not sampled as part ofthis investigation. It is stated
in the text that it is believed that this material remains from the former PAWL .

Response : The crushed limestone was assumed to be remnant sub-base material for the
concrete slabs that made up the bottom of the former lagoons . It was assumed that
contaminants, if released, would most likely be encountered in the fine-grained soils
above and/or below the crushed limestone layer.



Section 3.1 Sampling Activities, Pages 8 & 9 : Figure 5 provides plans and sections
for the pentolite wastewater settling basins . Please explain why samples were not
collected from the east and west inlet locations, as referenced on page 5? Please
explain if any attempt was made to locate the inlet, outlet or vitreous sewer pipes .
Were any samples collected in the general locations of these lines?

Response : Boring DP02 was advanced in the vicinity of the former east inlet location .
Boring DP03 was advanced close to the perimeter ofthe former lagoons near the
wastewater ditch . The remainder ofthe borings were located to incorporate the entire
footprint of the lagoons . No attempt beyond the borings was made to locate remnants of
the inlet, outlet or vitreous sewer pipes . This investigation was limited in nature and
attempted to focus on the most likely locations to be contaminated . The author agrees
additional samples will help further evaluate the potential for contamination and proposes
to obtain input from OEPA and NASA personnel prior to future sampling activities .

6 . Section 3 .1 Sampling Activities, Pages 8 &9: Please clarify if any samples were
collected below the crushed limestone materials in the first clay layer. The table on
page 10 indicates that only three (3) samples were collected at or below the depth of
four (4) feet . If this area was excavated during construction of the NASA Nuclear
Reactor, the majority of the PAWL samples collected, during this site investigation,
were from fill material . This would not adequately characterize the PAWL.

Response : Based on evaluation ofthe geology encountered in the borings, the following
chemical samples likely represent the native materials below the former PAWL: samples
from Boring DP02, the 2-4 feet sample from Boring DP03 and the 4-6 feet sample from
Boring DP05. The remainder of the chemical samples likely represents the fill materials
associated with decommissioning of the former PAWL . This verbiage will be added to
section 3 .4 of the document .

The author agrees additional characterization is needed . The verbiage at the end of the
report is not intended to request a NFA based on the existing data . However, the data
obtained in this limited Sl does indicate the PAWL were appropriately decommissioned .
Therefore, we believe the approach to additional sampling should be to verify, with a
more extensive sampling grid, that a NFA is appropriate . If the Sl had indicated
contamination, the approach to the future sampling would be to delineate the extent of
contamination . Because of the confusion with the last paragraph of the report, the
following verbiage will replace the last paragraph of the report text. "Based on the results
of this SI, it appears that the operation and decommissioning of the PAWL has not
negatively impacted the environment . However, additional investigation is warranted to
verify these findings . Therefore, a Remedial Investigation (RI) is recommended. The
scope of the remedial investigation should be developed in to cooperation with OEPA
and NASA personnel to help ensure successful closure of the site ."



Comment Responses

Document: Draft Final Report for the Limited Site Inspection for the Pentolite
Area Waste Lagoons

Name : Mr. Keith M Peecook, National Aeronautics and Space
Administration

Comment 1 : Page 1, Section 2 .1 First Paragraph, Second sentence (begins "The PBS
facility . . . . . . This sentence is in error . PBS does not occupy a majority of Perkins
Township, more like 25%. Also, there are two other townships that PBS overlaps.
Recommended correction would be to replace the current sentence with "The PBS
facility, formerly Plum Brook Ordnance Works (PBOW), occupies 6,400 acres of
land belonging to Perkins, Huron, Milan, and Oxford Townships, and is located
approximately four miles south of Sandusky, Ohio."

Response : Concur, the text will be edited as recommended.

2. Comment 2: Page 2, Section 2.3 . This Paragraph is in error. The entire Plum Brook
Reactor Facility was specifically graded so that all surface water would flow into a
series of catch basins, all of which fed into the Water Effluent Monitoring System.
This single outfall from the entire 27-acre site is located in the southeast comer of the
fenced in area . Form here the water is discharged into Pentolite Ditch, which runs
east to Plum Brook. The point at which Pentolite Ditch enters Plum Brook is just
upstream of ourNPDES monitoring station for Plum Brook, prior to it leaving the
PBS boundary. Plum Brook flows north from here to end up in Sandusky Bay.

Note that the following locations in the report are also in error:
- Page 7, Section 2.6.2.2, Second paragraph
- Page 12, Section 5 .1

Response : The text in Section 2.3 and 5 .1 will be edited to reflect the information
presented in the comment. The second paragraph of Section 2.6 .2 .2 will be deleted .

3 . Comment 3 : Page 4, Section 2 .6 . 1, last line on the page . Change "NASA Lewis
Research Center" to "NASA Glenn Research Center" . This change was official on
March 1, 1999 .

Response : The text will be edited as suggested

4 . Comment 4 : Page 5, Section 2 .6 . 1, Second line on page. Change "westemmost" to
"southernmost" .

Response : Concur, the text will be edited as suggested.



5 . Comment 5 : Appendices, The following changes would make the appendices more
useful :
Appendix B- Label the figures so that it is clear which is 1959 and which is 1969 .
Appendix C, D and E- Provide the reader a better orientation to the maps given in
these appendices by superimposing an outline of the PBS boundary, or at lease
indicate the exact location on these figures ofthe PAWL.

Response : Concur, the appendix figures will be edited as suggested.

6 . General comment

There are construction photos of the PBRF, circa 1958, that clearly show that the PAWL
concrete liners are missing, leaving two irregularly shaped shallow excavations . Access
to these photos was made available tot he ACE during their fieldwork in June, but they
were not examined . After reviewing the existing report they would certainly seem to be a
lot more relevant than some of the included illustration.

Response : Concur, this is great information and will certainly be integrated into the
report .



Comment Responses

Document: Draft Final Report for the Limited Site Inspection for the Pentolite
Area Waste Lagoons

Name: Janet K. Wolfe, CELRH-EC-CE

GENERAL COMMENT: Additional detail on the background for sampling of this
area needs to be'summarized and presented. Although this information may have
been included in documents such as previous sampling/analysis and quality assurance
plans, a summary ofthis information is helpful to the reviewer of this document who
is not familiar with the site . Criteria for sampling locations, sampling parameters
should be included . A discussion of action levels, PRGs, etc . should be included. A
summary of data quality objectives should be presented . Some of the individual
comments below pertain to this general comment .

Response : Specific details added to the report are addressed for each individual comment
below . The introduction ofthe report explains that "The purpose of this limited (SI) was
to evaluate the potential contamination of the PAWL site due to past Department of
Defense (DOD) activities ." And that "Historical information was reviewed to identify the
environmental media and locations most likely to be affected." And that "results of the
laboratory analyses were then compared to risk-based, media specific screening criteria.
USEPA Region 9 Preliminary Remediation Goals (PRGs) have been used as the
screening criteria."

Specific PRGs associated with contaminants encountered are listed in the "Soil Sample
Analytical Results Detection Summary" tables "Tables I and 2" .

2. Section 3 . 1, Sampling Activities . Since fill dirt has been added to this area, a
discussion of sampling depths would be appropriate. This information should include
whether the samples were taken from native soil . If the justification of sampling depth
has been included in previous documents, it should be summarized and/or referenced
in this report .

Response : The following verbiage will be added to section 3 .4 of the document "Based
on evaluation of the geology encountered in the borings, the following chemical samples
likely represent the native materials below the former PAWL : samples from Boring
DP02, the 2-4 feet sample from Boring DP03 and the 4-6 feet sample from Boring DP05 .
The remainder of the chemical samples likely represents the fill material associated with
the decommissioning of the former PAWL ."

3. Section 3 .1, Sampling Activities, 51h paragraph . Specific information should be
provided for the "organoleptic indications" used to determine the most likely
contaminated locations/depths .

Response : The term "organoleptic indications" will be replaced with "visual staining" .



4 . Section 3 .4, Analytical Results . The independent chemical data validation assessment
has not been provided in Appendix K as referenced in this section . A discussion of
the data validation results should be included in this section . Method detection limits,
reporting limits, holding time and temperature excursions, field and laboratory quality
control results, data usability, etc . should be addressed . A discussion of whether the
detection/reporting limits were low enough to meet the data quality objectives (action
levels, PRGs, etc.) should be included .

Response : The data validation was not complete during the time the report was submitted
for review. The data validation has been completed and placed in Appendix K. A
reference to Appendix K has been added to Section 3.4 and the appropriate QC elements
are addressed within the validation report .

5 . Section 3 .4, Analytical Results, Inorganics . Table I appears to be included as a
separate section . The term "attached" could be revised for clarity .

Response : The term (attached) will be removed.

6 . Section 3 .4, Conclusions . Additional information should be provided for the
conclusion that the operation and decommissioning activities did not release
significant contaminants into the environment. This information should include
whether native soils were sampled, data quality objectives were met, etc.

Response : Section 3 .4 will be changed to Section 3.5 and will be modified as follows :
"The primary purpose of the this investigation was to evaluate the potential for
contamination of the PAWL site due to past Department of Defense (DOD) activities .
Sampling was directed to locations most likely to be contaminated . That is, soil samples
were taken and analyzed within and below the former PAWL features and compared to
Region 9 PRGs. Contamination was not revealed by the soil sampling, field screening
and chemical laboratory analyses performed within the potential source area of the
PAWL site . Independent data validation revealed the laboratory analytical data is
acceptable."

7 . Figure 3, Site Location Map. This map should identify streets and roads . It would be
helpful to identify details from other areas of concern . For instance, there are Red
Water Ponds that may be confused with this area . This would assist the reviewer not
familiar with the Plum Brook Site .

Response : The name of major streets and roads will be added to Figure 3 and 4.

8 . Table 1 . The units of measure rather than the term "ppm" needs to be included in the
table .

Response : The correct units of measure "mg/kg" and "ug/kg" will be added to Table
and Table 2 .
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