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1.0 Introduction

The facility known as Plum Brook Ordnance Works (PBOW) was established to
manufacture explosives for munitions. In the early 1940s the U.S . Army Ordnance
Department contracted with Trojan Powder Company to manufacture 2,4,6-
trinitrotoluene (2,4,6-TNT), dinitrotoluene and pentolite at PBOW. Trojan Powder
Company, of Allentown, PA, a business incorporated in the State of New York, provided
full production and maintenance services for the PBOW facilities . The facility architect
was the E.B. Badger & Sons Company. Production for World War II began on
December 16, 1941 and continued through late 1945, ceasing two weeks after the signing
of the Japanese surrender on September 2, 1945 . After operations ceased, the area was
turned over to the Army Ordnance Department, renamed Plum Brook Depot and used for
ammunition storage. The potential for contamination at the former Garage Maintenance
Area (GMA) site was identified in an Inventory Project Report (INPR) (Huntington
District, U.S . Army Corps of Engineers (USACE), 1998) . The INPR is essential to the
funding of the USACE work at sites where former operations involved military support
of manufacturing. The purpose of this limited Site Inspection (S1) was to evaluate the
potential contamination of the Locomotive Shop and the Car Washing Area within the
Locomotive Building Area (LBA) site due to past Army activities .

The References section of this report identifies the guidance documents and information
used to evaluate the site history, the environmental media and the locations most likely to
be affected by potential contaminates . Field sampling and chemical laboratory analysis
were performed to evaluate the condition of the environmental media in the potential
source area. Results of the laboratory analysis were then compared to risk-based, media
specific screening criteria. USEPA Region 9 Preliminary Remediation Goals (PRGs)
were used for the screening criteria.

This project is one of six limited SI projects simultaneously undertaken by the US Army
Corps of Engineers (USACE) to be executed by the Louisville District (CELRL) under
the direction of the Huntington District (CELRH) . These sites are being addressed by
USACE under the Defense Environmental Restoration Program (DERP), Formerly Used
Defense Sites (FUDS) program .

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

2.1 Location

The LBA site is located within the central portion of the National Aeronautical and Space
Administration (NASA) operated Plum Brook Station (PBS) facility in Erie County,
Ohio. Figures 1, 2, and 3 provide a depiction of the location . The PBS facility, formally
Plum Brook Ordnance Works (PBOW), encompasses the majority of Perkins and Oxford
townships approximately four miles south of Sandusky, Ohio.

The area includes two distinct site areas that are the subject of this inspection . The two
areas are the Locomotive Shop and the Rail Car Washing Pit . The Locomotive Shop is
located north of Maintenance Road in the eastern part of the Garage Maintenance Area .
The former Rail Car Washing Pit is located east of the Locomotive Shop. Figure 4
depicts the site and the sampling locations . Current photographs of the two site areas are
shown in Appendix A.

2.2 Physical Description

2 .2 .1 Climate

Erie County is characterized by continental climate . Winters are cold and cloudy
and summers are warm and humid. The county's first freezing temperature is
typically 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 of the time (Dames & Moore 1997) .

2.2 .2 Topography

The elevation in the area of the Locomotive Building ranges from 636 to 637 feet
above mean sea level (msl). The top of rail elevation immediately north of the
Locomotive Building is 637 .70 feet above msl (E.B . Badger and Sons Co.,
1941b) .

Three rubble piles were observed to the east of the Locomotive Shop. With the
exception of the three rubble piles and a drainage ditch, the area is relatively flat .

Excerpts from relevant topographic quadrangles are provided in Appendix B.

2.2.3 Hydrology

Surface water drainage for the Garage Maintenance Area runs to a series of deep
ditches that feed into Plum Brook. The location of this juncture between the
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series of ditches and Plum Brook is southwest of the intersection of Patrol Road
and Pentolite Road. This point is just east of Taylor Road (USGS, 1979).

Plum Brook eventually empties into Lake Erie . Based on published hydrologic
information (U.S . Department of the Interior, 1987), the closest wetlands to the
former GMA is a reservoir about 1,200 feet to the east/northeast. A wetlands map
of the area is included in Appendix C.

2.2 .4 Geology

2 .2 .4.1 PLUM BROOK ORDNANCE WORKS (INSTALLATION WIDE)

Based on the Site Wide Ground Study (IT Corporation, 1997-1998), three
formations, all of the Devonian Age, underlie the PBOW site . The
Delaware Limestone is the lowermost formation . It is characterized as hard,
dense, finely crystalline limestone and dolomite . Dissolution of this unit has
produced solution channels along bedding planes andjoints; producing
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 have been detected in
analytical samples collected from area quarries . Overlying the Delaware
Limestone is the Olentangy Formation. Two members of the Olentangy
Formation have been characterized at the PBOW site, the Plumbrook 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 aunit 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 formation at the PBOW site is the Ohio Shale.
Only one member of the Ohio Shale is present in the PBOW area- the Huron
Shale. This unit has been described as black, thinly bedded, with pyrite and
abundant carbonaceous matter. Some of the large pyrite/carbonate
concretions range up to 6 feet in diameter.

The overburden in Erie County is predominantly glacial till, glacial outwash
or glacial lacustrine (lake) deposits . In the vicinity of PBOW, the soils have
been interpreted to be lacustrine deposits . 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 of PBOW to greater than
25 feet . The overburden is thickest in the northern portion of the site .
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2.2 .4.2 LOCOMOTIVE BUILDING AREA (SITE SPECIFIC)

Underlying the Locomotive Building Area is about one foot of fill, followed
by 7 feet of sandy clay (E.B . Badger & Son Co., 1941) . The Groundwater
Resources map for Erie County shows the LBA lies over an area where the
overburden soils have thin discontinuous sand and gravel deposits
interbedded in fine sandy clay . These soils are found above a layer of shale.
(ODNR, 1984)

2.2.5 Hydrogeology

2.2.5.1 PLUM BROOKORDNANCE WORKS (INSTALLATION WIDE)

Based on the Site Wide Groundwater Study (IT Corporation 1997-1998),
potable groundwater is encountered in the bedrock units underlying the
PBOW site . Generally this groundwater flows northward toward Lake Erie .
Based on the hydrogeologic: information given in Appendix D (ODNR,
1979), the PBOW site includes 3 distinct hydrogeologic regimes.
Groundwater yields from these regimes range from limited, to the northeast
and south, to more than 500 gallons per minute (gpm), to the northwest.

2.2.5 .2 LOCOMOTIVE BUILDING AREA (SITE SPECEFIC)

Underlying the Locomotive Building Area is about one foot of fill, followed
by 7 feet of sandy clay. Groundwater was noted at 8 feet in the central
portion of the former PBOW (Ebasco, 1991) (E. B. Badger & Sons, 1941) .
The Groundwater Resources map for Erie County shows the GMA lies over
an area where the overburden soils have thin discontinuous sand and gravel
deposits interbedded in fine sandy clay . These soils are found above a layer
of shale (ODNR, 1994) .

Since the shale is continuous in this area, the shale forms a confining layer
that inhibits surface water rmigration to deeper strata. The groundwater
observed in the test pits reported by E. B. Badger & Sons appears to be
perched waterresulting from surface water trapped in the soil above the
impervious shale layer.

The area along Maintenance Road is described as an area in which yields of
3 to 10 gpm may be developed . The Groundwater Resources Map of Erie
County is presented in Appendix D.
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2.3 Operational History and Waste Characteristics

2.3 .1 Plum Brook Ordnance Works (Installation Wide)

Based on the Archives Search Report (USACE, 1993), the facility was established
in 1941 and referred to as Plum Brook Ordnance Works (PBOW). The
installation was established for the purpose of manufacturing 2,4,6-trinitrotoluene
(2,4,6-TNT), dinitrotoluene (DNT), pentolite, and nitric and sulfuric acids. The
facility architect was E.B. Badger and Sons Company . The facility was operated
under contract by the Trojan Powder Company. The facility had three production
TNT Manufacturing areas. These areas were known as TNT Manufacturing Area
A, TNT Manufacturing Area B, and TNT Manufacturing Area C . Apparently the
areas were segregated such that an incident in one area would not hamper
continued production in another area . The Japanese surrender documents for
World War 11 were signed on September 2, 1945, and production ceased two
weeks later . The facility manufactured in excess of one billion pounds of
explosives during its four-year operating period.

Decontamination of 2,4,6-TNT, DNT, pentolite and acid manufacturing lines was
completed during the last quarter of 1945. On December 17, 1945, the physical
custody of the plant was transferred from the Trojan Powder Company to the U.S .
Army Ordnance Department . The U.S . Corps of Engineers assumed
responsibility for maintenance and custodial duties at the facility until September
1946 when the property was then transferred to the War Assets Administration
(predecessor to the Government Services Administration (GSA)). The property
was certified by the U.S . Army to be decontaminated .

NASA acquired the PBOW in 1963 and is presently using the facility for research
and testing. The site is now referred to as the PBS facility .

The PBS facility 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 former ordnance works. The Department of the Army maintains a
reserve center on the westernmost portion of the facility . The remainder of the
former installation is privately owned with the vast majority being cultivated
primarily with various vegetable and fruit crops . Specific crops are unknown at
this time. A tract on the northern boundary is owned by the Perkins Board of
Education and is utilized as a bus maintenance facility . A land use map (dated
1980/1983) and an historic land ownership map (dated 1865) of the PBOW
vicinity is included in Appendix E.
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2.3.2 Locomotive Building Area (Site Specific)

2.3.2.1 HISTORIC CONDITIONS

The GMAincluded Building 716B, a building used in vehicle maintenance,
Building 728, a building also used to perform vehicle maintenance and
Building 718, a building used to support the maintenance of locomotives .
Building 718 and the nearby Car Washing Area is the focus of this
inspection .

The Locomotive Building Area (LBA) is located in the central portion of the
PBOW facility . Figure 3 depicts the site . The site areas that are the subject
of this inspection are the Locomotive Shop and the Rail Car Washing Pit .
The Locomotive Shop is located North of Maintenance Road in the eastern
part of the Garage Maintenance Area . The former Rail Car Washing Pit is
located east of the Locomotive Shop . Figure 4 depicts the site and the
sampling locations .

The Locomotive Shop occupied the eastern-most building in the Garage
Maintenance Area. The shop was used for the maintenance of equipment,
vehicles, and rail cars . Within this building there was a work pit built to
allow maintenance personnel to work below the locomotives, which is the
primary area of concern in this building. The pit measures 60 feet long, 3
feet 8 inches wide, and 5 feet deep (E.B . Badger & Sons Co., 1941 a) . The
pit is located beneath the northern set of railroad tracks that run through the
Locomotive Shop. This work pit is labeled Maintenance Pit'in the
depiction in Figure 4. NASA has backfilled this pit with loose stone and
currently uses this building as a storage garage. The pit was used to work
on the rail cars and the locomotives during the operation of PBOW. When
the pit was operational, the waste effluent from the pit was sent into the
sewer system via a sump pump. The sump pump is still located in another
pit, which measures nine feet two inches deep and two feet six inches across
in diameter . The pit is located on the South side of the building (E .B .
Badger & Sons Co., 1941a) .

The Locomotive Shop was originally numbered 718 on the facility
numbering listing . It was located south of a track known as "Z" track . "Z"
track was labeled as being the track "to (the) caustic dock" (E.B . Badger and
Sons Co., 1941 a) . Three rubble piles were observed to the east of the
Locomotive Shop; the exact contents of these piles are unknown but visual
examination indicated the presence of masonry materials .

The Rail Car Washing Pit is located east of the Locomotive Shop (Trojan
Powder Co., 1943) across Maintenance Road from Ash Pit #1 . As shown in
Figure 3, no building exists at the Rail Car Washing Pit. During the
operation ofPBOW this area was used as the site of a car cleaning operation
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that involved an acid . Because of this the Rail Car Washing Pit is also
referred to as the acid area . Today the area is open land with moderate
vegetative cover. The area is not located near any easily recognizable man-
made structure other than the locomotive building .

The Rail Car Washing Pit is located in the area surrounding the southern
track in the pair of railroad tracks that exited the locomotive shop from the
eastern end of the locomotive building . The pit was located two hundred
and sixty one feet from the east wall of the Locomotive Shop. According to
the general notes portion of the drawing, the installer was cautioned, "Do
not run 3 inch line through acid saturated earth. Should this be necessary,
paint water line with black acid resisting paint" (Trojan Powder Co., 1943) .

Historical aerial photographs from circa 1950 and from 1997 are included in
Appendix F.

2.3.2.2 CURRENT CONDITIONS

Plum Brook Ordnance Works has been subject to a number of inspections
since 1989. In 1989, IT Corporation installed four groundwater-monitoring
wells. Concentrations of several Volatile Organic Compounds (VOCs) and
Semi-volatile Organic Compounds (SVOCs) were detected at elevated
concentrations in the groundwater, surface water, and subsurface soil
samples. In addition, chromium, magnesium, and sulfate were also detected
at elevated concentrations in some groundwater samples (IT, 199 1) .

In 1991, Science Applications International Corporation (SAIC) conducted a
preliminary assessment to evaluate past waste management and hazardous
material handling processes at PBS, including the PBOW history . SAIC
concluded that ten sources had released hazardous substances to the
environment, including nitroaromatics, heavy metals, acetone, methylene
chloride, solvents, petroleum hydrocarbons, and asbestos . The releases were
from the former Red Water -Disposal Ponds, the burning grounds,
underground storage tank removal areas, and the steam piping systems . The
surface water pathways were determined to be the most significant factor
leading to releases into the environment (SAIC, 1991) .

In 1992, H'GCL conducted a site investigation of the Snake Road Burning
Ground and the adjacent burning grounds used by NASA. In some
documents this area is described as Disposal Area Three. The purpose of
the investigation was to characterize possible groundwater and surface water
contamination due to the use of this area as an uncontrolled burning ground.
H'GCL installed soil borings and monitoring wells in the area, including
one background monitoring well . Based on the results of the investigation,
no further action at the site was recommended.
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In 1993, Morrison Knudsen Corporation (MK) conducted a site inspection
from June to July of 1993 for NASA. The purpose of this inspection was to
identify any form of threat present in the environment that would call for
further action on NASA's behalf. The results of the inspection identified
limited contamination by nitroaromatics and metals (MK, 1994b) .

In May 1995, Dames & Moore (D&M) conducted a Site Wide Groundwater
Investigation under contract to USACE. The objectives were the following:
to evaluate groundwater occurrence and flow conditions in the overburden
water bearing zone and bedrock aquifer; to assess the groundwater quality in
both the overburden water bearing zone and at the Red Water Ponds and
TNT Manufacturing Areas ; to investigate the baseline site wide groundwater
quality of the bedrock aquifer; and to evaluate the necessity of additional
work at PBOW. A total of 11 monitoring wells were installed in the
overburden water-bearing zone and eight wells were installed into the
bedrock aquifer. Groundwater samples were collected from 25 wells.
Sampling included existing and newly installed wells. Samples were
analyzed for nitroaromatics, nitrates, and metals . Samples from the bedrock
wells were also analyzed for VOCs and SVOCs. The analytical results
indicated that explosive residuals are present in the overburden water
bearing zone vicinity of the Red Water Disposal Ponds and within each
manufacturing area. Several bedrock wells within the Red Water Disposal
Pond Area and TNT Manufacturing Area were found to be contaminated by
nitroaromatics (D & M, 1997).

In 1996, IT Corporation conducted a site investigation for USACE at the
suspected G-8 Burning Ground. Soil and sediment samples were collected
following a geophysical survey of the site . Samples were analyzed for
VOCs, SVOCs, metals, nitroaromatics, and pesticides/PCBs . Based on the
results of the investigation, no further site specific actions at the site were
recommended (IT, 1997) .

In 1996, IT Corporation under contract to USACE, conducted site
investigations of Acid Areas No. 1, 2 and 3, the Maintenance Shop Area,
and the Power Substation that are associated with Acid Area No. 3. A total
of 53 surface and 51 subsurface soil samples were collected for chemical
analysis . All soil samples were analyzed for VOCs, SVOCs, and metals . In
addition, soil samples collected from selected areas were analyzed for
nitroaromatics, PCBs (surface samples only), nitrate, sulfate, and pH. The
results of the analyses showed that SVOCs, PCBs, and metals were all
found at levels of concern. The rest of the analytes were all below the
concentrations of concern (IT, 1998).

The Fiscal Year 1999 Formally Used Defense Site (FUDS) program has
authorization for six site inspections at the PBOW property . The GMA was
the subject of an Inventory Project Report INPR (November 1998) prepared
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by Huntington District . The Locomotive Maintenance Area is designated as
project G050HOO1825 on the FUDS data listing . Based on reports and
documents reviewed for the site, the Locomotive Maintenance Area was
utilized by the Army during the time the explosives were being
manufactured at PBOW.

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

" National Priorities List (NPL)
" Resource Conservation and Recovery Information System- TSD's :

Subject to Corrective Action (RCRIS_CA)
" Resource Conservation and Recovery Information System- Non-

Corrective Action TSD Facilities (RCRIS-TS)
" Comprehensive Environmental Response, Compensation and Liability

Information System (CERCLIS)
" 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 (SVY'F)
" Ohio Underground Storage Tank Report (RST)

A description of each of these records is presented in Appendix G. Within
the radii on the ERIIS figure in Appendix G, the search revealed 25 LRST
sites, 18 RST sites, three SWF sites, five RCRIS-SG sites, one RCRIS-TS
site, one NFRAP site, one ERNS site and three HWS sites . Of these sites,
six LRST sites, nine RST sites, one RCRIS

-
SG site, one RCRIS-TS site,

one NFRAP site and one 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 (ERIIS, 1999) . There are two underground storage tanks in the
GMA. An extensive NASA-funded project is under way to study and
address contamination stemming from these two tanks (Peecook, 1999) .
Due to the ongoing remediation. of these two underground storage tanks in
the GMA no new projects associated with those tanks are anticipated .
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3.0 Soil/Waste Source Sampling

3.1 Sampling Activities

Based on historical data, the most likely locations to encounter contaminated media
associated with the LBA were determined . Therefore, samples were taken inside and
outside the Locomotive Shop and in the existing soil at the site known variously as the
acid area and as the car washing area . A total of eleven soil samples, four surface water
samples, and two sediment samples were collected. The boring locations where samples
were collected are illustrated on the Sampling Location Plan in Figure 4.

Inside the Locomotive Shop, Building 718, there was a work pit built to allow
maintenance personnel to work below the locomotives. This work pit is labeled
"Maintenance Pit" in the depiction in Figure 4. There was a sump built into the floor of
the work pit. During the time of NASA operation of the facility, the work pit was filled
with loose stone (Peecook, 1999). A layer of crushed limestone was encountered at the
top of the boring . A sample was collected from the lowest reach of the work pit to
determine if contaminants are in the work pit. The direct push contractor's field
geologist noted that the material in the sump was heavily stained black and had a strong
fuel odor.

Soil samples were collected from the soil near the Locomotive Shop in an area near the
wastewater junction box outside the Locomotive Shop. A hand auger was used to collect
the soil for these samples . The wastewater junction box is labeled "Sewer" on the plan
shown in Figure 4 .

A representative portion of each sample was field screened for VOCs and field classified
in accordance with the Unified Soil Classification System (USCS) . Field screening for
VOCs was planned to be performed using a photoionization detector (PID) . The PID was
only working during the hand augering outside the Locomotive Shop, for the remainder
of the samples the PID was not functioning properly . The boring logs in Appendix H
present the sample intervals when the instrument was functioning properly . Details on
field screening procedures are outlined in the associated Field Sampling Plan . The
general subsurface conditions encountered in the borings and results of the field
screening are illustrated on the boring logs given in Appendix H. Detailed soil sample
collection data along with field screening results are provided on the "Soil Sample
Collection Field Sheets" in Appendix H.

Surface soil sampling was performed using a stainless steel hand auger. The area around
the boring location was cleared of any debris (twigs, rocks, litter). A piece of plastic
sheeting was placed on the ground around the sample boring location to prevent cross
contamination. Samples did not come into direct contact with this plastic sheeting . Hand
augers were decontaminated prior to being used. Sampling was continuous throughout
the boring . Samples were collected at 1 foot, at 3-4 feet, 4-6 feet, and for some of the
samples, the bottom of the boring .

3-1
Locomotive Building Area, LBA July 2000
Site Inspection Report



Soil on the south side of the building was collected to determine if the maintenance
activities conducted in Building 718 had resulted in residual soil contamination. The
location of the soil samples was selected to be near the pipe that exited from the south
side of Building 718. Three samples were collected from this boring, one at each of the
following depths : one, three, and five feet . The drilling logs, Appendix H, indicated the
boring contents to consist of silty clay with the appearance of first yellow mottling, then
to red mottling, then to gray mottling, and then finally to black mottling mixed with olive
clay as the boring continued to its final depth of thirteen feet .

Some borings were advanced using a direct push hydraulic sampler, noted as DP on the
tables, that was on site during the LBA fieldwork. Three borings were advanced using
the hydraulically powered sampler at the Rail CarWashing Pit. The pit surrounded the
southern track in the pair of railroad tracks that exited the Locomotive Shop from the
eastern end of the locomotive building . In this report, the terms "Acid Area" and "Rail
CarWashing Pit" are synonymous . Each boring contained three samples, ranging from
depths of one to six feet . The drilling logs, Appendix H, indicate the boring contents to
consist of loose, moist gray to black, fine silt sand at the surface. Around three to five
feet appears an olive mottling with a mix of red to orange mottling, with the red mottling
increasing with depth up to six feet. Continuing to the bottom of the boring, a thin layer
of olive red mottling appears before coming to olive-greenish mottling at a depth of
twelve feet, the bottom of the boring.

Selected soil samples were sent, under chain of custody protocol, to an off site laboratory
for chemical analysis . Chemical analysis was perfon-ned to determine the concentration
of the following analytes : SVOCs, PCBs, pH, TOC, and TAL Metals . Samples selected
for chemical analysis were based on the interval most likely to be contaminated from
visual staining indications and/or field screening results . The salient results of the
chemical analyses of the soil are presented in the Tables section following Section 3 .3 of
this report .

3.2 Targets

The LBA site is located along Maintenance Road. The Locomotive Shop is located in a
maintained area where the surrounding grounds are mowed during growing season . The
Rail Car Washing Pit can be located by referencing the existing railroad tracks and
considering the drawing by the Trojan Powder Company (Trojan Powder Co., 1943) .
PBS employees and contractors may have casual contact with the soil in the LBA
incidental to routine utility servicing or maintenance activities . The possibility of
trespassers being exposed to the LBA soil exists but does not seem likely due to the
presence of the NASA security force and the lack of attractive features at the LBA site .
The character of the site is primarily industrial . The Rail Car Washing Pit is not mowed
and has a thick growth of low height plants surrounding a pair of somewhat bare areas.
There are no indications that children have any opportunity to be at the LBA site .
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3.3 Field Screening and Analytical Results

Field screening with the PID meter revealed insignificant levels of organic vapors . The
PID meter was not working during some portions of the sampling events . The field
screening results are shown on the boring logs in Appendix H. The complete results of
the laboratory chemical analysis sheets are given in Appendix J . An independent
chemical data validation report is given in Appendix K. A summary of the analytical
samples taken and the testing parameters is provided in Table 3 .0 .

The primary analytes of interest at the Acid Area were expected to be metals when the
field-sampling plan was prepared . The chemical analysis revealed levels of
dinitrotoluene and naphthalene in the soil that indicates contamination at the acid area
site .
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TABLE 3.0: SOIL SAMPLE COLLECTION

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

Acid Area SVOCs, PCBs
PBOW99- OL, CL PH

DPOI DPOO 1 -0004 2.0-4.0 (field) TOC
TAL Metals : 60OOnOOO series

Acid Area PBOW99- CL
DPOI DPOO 1-0008 4.0-6.0 (field) TAL Metals : 60OOnOOO series

Acid Area svocs
PBOW99- SP, OL PCBs

DP02 DPO02-0002 0.0-2.0 (field) TOC
TAL Metals : 60OOnOOO series

Acid Area svocs
PBOW99- OL, CL PCBs

DP02 DPO02-0004 2.0-4.0 (field) TOC
TAL Metals : 60OOnOOO series

Acid Area PBOW99- CL
DP02 DPO02-0006 4.0-6.0 (field) TAL Metals : 60OOnOOO series

Acid Area svocs
PBOW99- SM PCBs

DP03 DPO03-0004 2.0-4.0 (lab) TOC
TAL Metals : 60OOnOOO series

Acid Area PBOW99- CL
DP03 DPO03-0006 4.0-6.0 (lab) TAL Metals : 60OOnOOO series

Acid Area PBOW99-
DP04 DPO04-006 4.0-6.0 CL TALMetals : 60OOnOOO series

(QC Du licate) (field)
Locomotive svocs

PBOW99- SM PCBs
SB01 SBOOI-0001 0.0-0 .5 (lab) TOC

TAL Metals : 6000/7000 series
Locomotive svocs

PBOW99- SM PCBs
SB01 SBO01-0003 1 .0-3.0 (lab) TOC

TAL Metals : 6000/7000 series
Locomotive svocs

PBOW99- CL PCBs
SB01 SBOOI-0005 3.0-5.0 (lab) TOC

TAL Metals : 6ooonoooseries
Locomotive svocs

PBOW99- GP PCBs
DPOI DPOO 1 -0008 6.0-7 .5 (field) TOC

TAL Metals : 6000/7000 series

OL = Organic Clay
CL = Lean Clay
GP = Poorly Graded Gravel

SM = Silty Sand
SP = Poorly Graded Sand
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TABLE 3 .1 : ANALYTICAL RESULTS FOR ACID AREA SOIL SAMPLES
Region 9

CONSTITUENT PRGs mg/kg DPO01-0004 DPO02-0002 DPO02-0004 DPO03-0004
SVOC mg/kg
Acenaphthene 2,600 Rdtl (370) (970) (390) (490)
Anthracene 14,000 Rdtl (370) (970) (390) (490)
Benzo(a)anthracene 0.56 Rdtl (370) (970) (390) (490)
Benzo(b)fluoranthene 0.56 Rdtl (370) (970) (390) (490)
Benzo(k)fluoranthene 0.61 Rdtl (370) (970) (390) (490)
Benzo(a)pyrene 0.056 Rdtl (370) (970) (390) (490)
bis(2-chloroethyl)ether 0.18 Rdtl (370) (970) (390) (490)
bis(2-chloroisopropyl)ether 2.5 Rdtl (370) (970) (390) (490)
bis(2-ethylhexyl)phthalate 12 Rdtl (370) (970) (390) (490)
Butyl benzyl phthalate 930 Rdtl (370) (970) (390) (490)
4-Chloroanaline 220 Rdtl (370) (970) (390) - - (490)
2-Chlorophenol 59 Rdtl (370) (970) (390) - - (490)
Chrysene 56 Rdtl (370) (970) (390) - - (490)
Dibenz(a,h)anthracene 0.056 Rdtl (370) (970) (390) - - (490)
Dibenzofuran 210 Rdtl (370) 1400 (970) (390) - - (490)
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Rdtl = Residential Soil

Locomotive Building Area, LBA
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TABLE 3 .2 : ANALYTICAL RESULTS FOR ACID AREA SOIL SAMPLES
Region 9

CONSTITUENT PRGs mg/kg DPOOI-0004 DPO02-0002 DPO02-0004 DPO03-0004
SVOC mg/kg
Di-n-butyl phthalate 5,500 Rdtl - - (370) (970) (390) - - (490)
1,2-Dichlorobenzene 370 Rdtl - - (370) (970) (390) - - (490)
1,3-Dichlorobenzene 41 Rdtl - - (370) (970) (390) - - (490)
1,4-Dichlorobenzene 3 Rdtl - - (370) (970) (390) - - (490)
3,3'-Dichlorobenzidine 0.99 Rdtl - - (370) (970) (390) - - (490)
2,4-Dichlorophenol 160 Rdtl - - (370) (970) (390) - - (490)
Diethyl phthalate 44,000 Rdtl - - (370) (970) (390) - - (490)
2,4-Dimethylphenol 1,100 Rdtl - - (370) (970) (390) - - (490)
Dimethyl phthalate 100,000 Rdtf - - (370) (970) (390) - - (490)
Di-n-octyl phthalate 1,100 Rdtl - - (370) (970) (390) - - (490)
2,4-Dinitrophenol 110 Rdtl - - (910) (2400) (950) - - (1200)
2,4-Dinitrotoluene 110 Rdtl 430(370) 4000(970) 1100 (390) - - (490)
2,6-Dinitrotoluene 55 Rdtl - - (370) (970) (390) - - (490)
Fluoranthene 2,000 Rdtl - - (370) (970) (390) - - (490)
Fluorene 1,800 Rdtl - - (370) (970) (390) - - (490)
Hexachlorobenzene 0 .28 Rdtl - - (370) (970) (390) - - (490)
Hexachlorobutadiene 5.7 Rdtl - - (370) (970) (390) - - (490)
Hexachlorocyclopentacliene 380 Rdtl - - (370) (970) (390) - - (490)
Hexachloroethane 32 Rdtl - - (370) (970) (390) - - (490)
Indeno(1,2,3-cd)pyrene 0.56 Rdtl - - (370) (970) (390) - - (490)
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Rdtl = Residential Soil

Locomotive Building Area, LBA 3-6
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TABLE 3 .3 : ANALYTICAL RESULTS FOR ACID AREA SOIL SAMPLES
Region 9

CONSTITUENT PRGs mg/kg DP001 -0004 DPO02-0002 DPO02-0004 DPO03-0004
SVOC mg/kg
lsophorone 0.5 MGW20 - - (370) (970) (390) - - (490)
2-Methylphenol 2,700 Rdtl - - (370) (970) (390) - - (490)
4-Methylphenol 270 Rdtl - - (370) (970) (390) - - (490)
Naphthalene 55 Rdtl - - (370) 3400 (970) (390) - - (490)
2-Nitroaniline 3.3 Rdtl - - (910) (2400) (950) - - (1200)
Nitrobenzene 0.1 MGW 20 - - (370) (970) (390) - - (490)
4-Nitrophenol 3,400 Rdtl (910) (2400) (950) (1200)
N-Nitrosodi-n-propyl-amine 0.063 Rdtl (370) (970) (390) (490)
N-Nitrosodiphenylamine 91 Rdtl (370) (970) (390) (490)
Pentachlorophenol 0.03 MGW 20 (910) (2400) (950) (1200)
Phenol 100 MGW 20 (370) (970) (390) (490)
Pyrene 1,500 Rdtl (370) (970) (390) (490)
1,2,4-Trichlorobenzene 480 Rdtl (370) (970) (390) (490)
2,4,5-Trichlorophenol 5,500 Rdtl (370) (970) (390) (490)
2,4,6-Trichlorophenol 40 Rdtl (370) (970) (390) (490)
Carbazole 0.6 MGW 20 - - (370) (970) (390) (490)
4-Methylphenol 270 Rdtl - - (370) (970) (390) (490)
Bis (2-Chloroisopropyl) ether 2.5 Rdtl - - (370) (970) (390) (490)
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
MGW 20 = Migration of Groundwater with a Dilution Attenuation Factor of 20
Rdtl = Residential Soil

Locomotive Building Area, LBA
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TABLE 3 .4 : ANALYTICAL RESULTS FOR LOCOMOTIVE SHOP SOIL SAMPLES
Region 9

CONSTITUENT PRGs mg/kg SBO01-0001 SBO01-0003 SBO01-0005 DPO01-0008
SVOC mg/kg
Acenaphthene 2,600 Rdtl (350) (390) (420) (21000)
Anthracene 14,000 Rdtl (350) (390) (420) (21000)
Benzo(a)anthracene 0.56 Rdtl (350) (390) (420) (21000)
Benzo(b)fluoranthene 0.56 Rdtl (350) (390) (420) (21000)
Benzo(k)fluoranthene 0.61 Rdtl (350) (390) (420) (21000)
Benzo(a)pyrene 0.056 Rdtl (350) (390) (420) (21000)
bis(2-chloroethyl)ether 0.18 Rdtl (350) (390) (420) (21000)
bis(2-chloroisopropyl)ether 2.5 Rdtl (350) (390) (420) (21000)
bis(2-ethylhexyl)phthalate 32 Rdtl (350) (390) (420) (21000)
Butyl benzyl phthalate 930 Rdtl (350) (390) (420) (21000)
4-Chloroanaline 220 Rdtl (350) (390) (420) (21000)
2-Chlorophenol 59 Rdtl (350) (390) (420) (21000)
Chrysene 56 Rdtl (350) (390) (420) (21000)
Dibenz(a,h)anthracene 0 .056 Rdtl (350) (390) (420) (21000)
Dibenzofuran 210 Rdtl (350) (390) (420) (21000)
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Rdtl = Residential Soil

Locomotive Building Area, LBA
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TABLE 3 .5: ANALYTICAL RESULTS FOR LOCOMOTIVE SHOP SOIL SAMPLES
Region 9

CONSTITUENT PRGs mg/kg SBO01-0001 SBO01-0003 SBOOI-0005 DPO01-0008
SVOC mg/kg
Di-n-butyl phthalate 5,500 Rdtl - - (350) - - (390) (420) - - (21000)
1,2-Dichlorobenzene 370 Rdtl - - (350) - - (390) (420) - - (21000)
1,3-Dichlorobenzene 41 Rdtl - - (350) - - (390) (420) - - (21000)
1,4-Dichlorobenzene 3 Rdtl - - (350) - - (390) (420) - - (21000)
3,3'-Dichlorobenzidine 0.99 Rdtl - - (350) - - (390) (420) - - (21000)
2,4-Dichlorophenol 160 Rdtl - - (350) - - (390) (420) - - (21000)
Diethyl phthalate 44,000 Rdtl - - (350) - - (390) (420) - - (21000)
2,4-Dimethylphenol 1,100 Rdtl - - (350) - - (390) (420) - - (21000)
Dimethyl phthalate 100,OOQ Rdtl - - (350) - - (390) (420) - - (21000)
Di-n-octyl phthalate 1,100 Rdtl - (350) - - (390) (420) - - (21000)
2,4-Dinitrophenol 110 Rdtl - (850) - - (940) (1000) - - (50000)
2,4-Dinitrotoluene 110 Rdtl - (350) - - (390) (420) - - (21000)
2,6-Dinitrotoluene 55 Rdtl - (350) - - (390) (420) - - (21000)
Fluoranthene 2,000 Rdtl - (350) - - (390) (420) - - (21000)
Fluorene 1,800 Rdtl - (350) - - (390) (420) - - (21000)
Hexachlorobenzene 0.28 Rdtl - (350) - - (390) (420) - - (21000)
Hexachlorobutadiene 5 .7 Rdtl - (350) - - (390) (420) - - (21000)
Hexachlorocyclopentadiene 380 Rdtl - (350) - - (390) (420) - - (21000)
Hexachloroethane 32 Rdtl - (350) - - (390) (420) - - (21000)
Indeno(1,2,3-cd)pyrene 0.56 Rdtl - (350) - - (390) (420) - - (21000)
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
IRdtl = Residential Soil

Locomotive Building Area, LBA
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TABLE 3.6: ANALYTICAL RESULTS FOR LOCOMOTIVE SHOP SOIL SAMPLES
Region 9

CONSTITUENT PRGs mg/kg SBO01-0001 SBO01-0003 SBO01-0005 DPO01-0008
SVOC mg/kg
lsophorone 0.5 MGW 20 - - (350) - - (390) - - (420) - - (21000)
2-Methylphenol 2,700 Rdtl - - (350) - - (390) - - (420) - - (21000)
4-Methylphenol 270 Rdtl - - (350) - - (390) - - (420) - - (21000)
Naphthalene 55 Rdtl - - (350) - - (390) - - (420) - - (21000)
2-Nitroaniline 3.3 Rdtl - - (850) - - (940) - - (1000) - - (50000)
Nitrobenzene 0.1 MGW 20 - - (350) - - (390) - - (420) - - (21000)
4-Nitrophenol 3,400 Rdtl - - (850) - - (940) - - (1000) - - (50000)
N-Nitrosodi-n-propyl-amine 0.063 Rdtl - - (350) - - (390) - - (420) - - (21000)
N-Nitrosodiphenylamine '91 Rdtl - - (350) - - (390) - - (420) - - (21000)
Pentachlorophenol 0.03 MGW 20 - - (850) - - (940) - - (1000) - - (50000)
Phenol 100 MGW 20 - - (350) - - (390) - - (420) - - (21000)
Pyrene 1,500 Rdtl - - (350) - - (390) - - (420) - - (21000)
1,2,4-Trichlorobenzene 480 Rdtl - - (350) - - (390) - - (420) - - (21000)
2,4,5-Trichlorophenol 5,500 Rdtl - - (350) - - (390) - - (420) - - (21000)
2,4,6-Trichlorophenol 40 Rdtl - - (350) - - (390) - - (420) - - (21000)
Carbazole 0.6 MGW 20 - - (350) - - (390) - - (420) - - (21000)
4-Methylphenol 270 Rdtl - - (350) - - (390) - - (420) - - (21000)
Bis (2-Chloroisopropyl) ether 2.5 Rdtl - - (350) - - (390) - - (420) - - (21000)
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
MGW 20 = Migration of Groundwater with a Dilution Attenuation Factor of 20
Rdtl = Residential Soil

Locomotive Building Area, LBA
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TABLE 3 .7 : ANALYTICAL RESULTS FOR ACID AREA SOIL SAMPLES
Region 9

CONSTITUENT PRGs mg/kg DPO01-0004 DPO02-0002 DPO02-0004 DPO03-0004
PCBs mg/kg
Acoclor 10 16 3.4 Rdtl (37) (39) (39) (49)
Acoclor 12211 0.2 Rdtl (37) (39) (39) (49)
Acoclor 12321 0.2 Rdtl (37) (39) (39) (49)
Acoclor 12421 0.2 Rdtl (37) (39) (39) (49)
Acoclor 12481 0.2 Rdtl (37) (39) (39) (49)
Acoclor 1254 0.97 Rdtl (37) (39) (39) (49)
Acoclor 12601 0.2 Rdtl (37) (39) (39) (49)
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Rdtl = Residential Soil
1 . PRG taken from value for Polychlorinated Biphenyls(non specific) .
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TABLE 3.8 : ANALYTICAL RESULTS FOR LOCOMOTIVE SHOP SOIL SAMPLE%,c.
Region 9

CONSTITUENT PRGs mg/kg SBO01-0001 SBO01-0003 SBO01-0005 DPO01-0008
PCEls ma/ka I
Acoclor 1016 3.4 Rdtl - - (35) - - (39) - - (42) - - (41)
Acoclor 12211 0.2 Rdtl - - (35) - - (39) - - (42) - - (41)
Acoclor 12321 0.2 Rdtl - - (35) - - (39) - - (42) - - (41)
Acoclor 12421 0.2 Rdtl - - (35) - - (39) - - (42) - - (41)
Acoclor 12481 0.2 Rdtl - - (35) - - (39) - - (42) - - (41)
Acoclor 1254 0.97 Rdtl - - (35) - - (39) - - (42) - - (41)
Acoclor 12601 0.2 Rdtl 190 - - (39) - - (42) 450
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Rdtl = Residential Soil
1 . PRG taken from value for Polychlorinated Biphenyls(non specific) .
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TABLE 3.9 : ANALYTICAL RESULTS FOR ACID AREA SOIL SAMPLES
Region 9

CONSTITUENT PRGs mg/kg DPOOI-0004 DPO01-0008 DPO02-0002 DPO02-0004 DPO02-0006
Metals mg/kg
Aluminum 75,000 Rdtl 10,100 10,800 6,290 8,640 17,200
Antimony 5 MGW 20 (1 . 1) (1 .2) (1 .2) (1 .2) (1 .2)
Arsenic 0.38 Rdtl 10.1 9.5 7.3 17.7 10.2
Barium 1,600 MGW 20 112 91 .2 54.7 425 138
Beryllium 63 MGW 20 (0.57) (0 .61) - - (0.59) - - (0.59) 0.66
Cadmium 8 MGW 20 (0.23) - - (0.25) - - (0.24) - - (0.24) (0.25)
Chromium 38 Rdtl 16 - - 19.1 11 .7 22 .5 28.6
Cobalt 3,300 Rdtl 10 .3 23.7 (5.9) 10.9 25.7
Copper 2,800 Rdtl 8.8 16.6 13.00 14.0 25.2
Iron 22,000 Rdtl 21300 25300 16000 46400 38500
Lead' 130 Rdtl 8.6 11 .9 17.20 11 .5 13.8
Manganese 3,100 Rdtl 675 1140 205 412 891
Nickel' 150 Rdtl 32.9 50.3 12.8 27.2 45.2
Selenium 5 MGW 20 (0.57) (0.61) (0.59) - - (0.59) (0.62)
Silver 34 MGW 20 - - (0.57) (0.61) (0.59) - - (0.59) (0.62)
Vanadium 520 Rdtl - - 31 .2 24.5 22.0 49.9 33.7
Zinc 12,000 MGW 20 - - 82.8 - - 98.3 38.2 99.6 97.8
Mercury 22 Rdtl - - (0.11) - - (0.12) (0.12) (0.12) (0.12)
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits located in parenthesis
1 . The PRG used here is the Californnia -Modified PRG
MGW 20 = Migration of Groundwater with a Dilution Attenuation Factor of 20
Rdtl = Residential Soil

Locomotive Building Area, LBA
Site Inspection Report 3-13 July 2000



TABLE 3.10 : ANALYTICAL RESULTS FOR ACID AREA SOIL SAMPLES
Region 9 DUP

CONSTITUENT PRGs mg/kg DPO03-0004 DPO03-0006 DPO04-0006
Metals mg/kg
Aluminum 75,000 Rdtl 9,500 11,200 11,900
Antimony 5 MGW 20 (1 .5) (1 .3) (1 .3)
Arsenic 0.38 Rdtl 15.2 8.2 9
Barium 1,600 MGW 20 140 167 65.8
Beryllium 63 MGW 20 (0.75) (0.64) (0.64)
Cadmium 8 MGW20 0.46 0.52 0.49
Chromium 38 Rdtl 16.3 20.3 20.5
Cobalt 3,300 Rdtl 22.9 15.7 15.8
Copper 2,QOO Rdtl 11 .7 27.7 30.80
Iron 22,000 Rdtl 30600 24500 26700
Lead' 130 Rdtl 11 .6 14.5 14.70
Manganese 3,100 Rdtl 963 1380 688
Nickell 150 Rdtl 34.8 52.3 47.6
Selenium 5 MGW 20 (0.75) (0.64) (0.64)
Silver 34 MGW 20 (0.75) (0.64) (0.64)
Vanadium 520 Rdtl 33.4 27.4 28.9
Zinc 12,000 MGW 20 97.7 70.5 85.6
Mercury 22 Rdtl (0.15) (0.13) (0.13)
All results reported on a dry weight basis .
- - Material analyzed but not detected above reporting limit .
Reporting Limits located in parenthesis
1 . The PRG used here is the Californnia -Modified PRG
MGW 20 = Migration of Groundwater with a Dilution Attenuation Factor of 20
Rdtl = Residential Soil

Locomotive Building Area, LBA
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TABLE 3 .11 : ANALYTICAL RESULTS FOR LOCOMOTIVE SHOP SOIL SAMPLES
Region 9

CONSTITUENT PRGs mg/kg SBO01-0001 SBO01 -0003 SBOOI-0005 DPO01-0008
Metals mg/kg
Aluminum 75,000 Rdtl 7,180 8,020 9,590 1,460
Antimony 5 MGW 20 (1 . 1) 1 .3 (1 .3) 10.9
Arsenic 0.38 Rdtl 5.6 4.4 6.1 6.4
Barium 1,600 MGW 20 47.1 37.9 48.8 623
Beryllium 63 MGW20 (0.53) (0.59) - - (0.63) (0.62)
Cadmium 8 MGW 20 0.54 (0.24) - - (0 .25) 6.7
Chromium 38 Rdtl 51 14.9 16.3 148
Cobalt 3,300 Rdtl (5.3) 5 .9 (6.3) 6.2
Copper 2,&00 Rdtl 16.9 7.8 10.60 759.0
Iron 22,000 Rdtl 13000 - - 11900 15200 29200
Lead' 130 Rdtl 222.0 - - 22.5 13.60 1330.0
Manganese 3,100 Rdtl 239 146 224 384
Nickell 150 Rdtl 14.5 10.7 16.4 17.9
Selenium 5 MGW20 (0.53) (0.59) (0.63) (0.62)
Silver 34 MGW20 (0.53) (0.59) (0.63) (0.62)
Vanadium 520 Rdtl 20.3 24.3 27.6 (6 .2)
Zinc 12,000 MGW 20 273.0 45.9 50.7 808.0
Mercury 22 Rdtl (0.11) (0.12) (0.13) (0.12)
All results reported on a dry weight basis .
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits located in parenthesis
1 . The PRG used here is the Californnia -Modified PRG
MGW 20 = Migration of Groundwater with a Dilution Attenuation Factor of 20
Rdtl = Residential Soil

Locomotive Building Area, LBA
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3.4 Conclusions

Contamination was revealed by the chemical laboratory analysis performed for the
Locomotive Shop and the Acid Area .

The results from testing inside the Locomotive Building lead to the suspicion of a past
release . The result from the Locomotive Pit that had a concentration of 450 mg/kg of the
PCB species, Aroclor 1260, indicates residual materials from past activities have
contaminated the Locomotive Building .

Similarly, the results from the Acid Area that had a concentration of 4000 mg/kg of 2,4
DNT indicates residual material from past activities has contaminated the Acid Area. A
result of 3,400 mg/kg of naphthalene also significantly exceeded the PRG in the Acid
Area . While these levels exceed the screening criteria, additional assessment is necessary
to choose the appropriate action to deal with these levels .

A result of 17.7 mg/kg of arsenic was observed in the soil at a depth of four feet at the
Acid Area. While this result exceeds the screening criteria for arsenic, additional study
of the Acid Area is necessary to choose the appropriate action .

A result from outside the Locomotive Building had a concentration of 6.1 mg/kg of
arsenic. This appears to be within the normal range of arsenic levels at the Former Plum
Brook Ordnance Works. Arsenic levels in both the Locomotive Building area and Acid
Area may stem from natural soil content. The average arsenic concentration was
determined to be 14.6 mg/kg in an earlier study (IT, 1997).
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4.0 Groundwater Pathways

4.1 Hydrogeology

Hydrogeologic conditions at the PBOW are detailed in a previous section of this report .
No groundwater was detected in the overburden soils during the June 1999 field
activities . Overburden groundwater beneath the LBA 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 formations beneath the
site are expected to yield 15 gpm or less .

4.2 Targets

The PBS is approximately 9,010 acres. The NASA facility is surrounded by residential
and commercial development. Both PBS and the surrounding residential areas north of
the PBS site obtain drinking water from the Erie County Water Company, which takes its
water from Lake Erie . There are no wells known to be in use at the Plum Brook Station
facility .

4.3 Conclusions

Groundwater was not encountered in the borings at the time of the field activities . While
soil sampling and analysis did reveal a contamination of the Acid Area with DNT, it is
unlikely that groundwater has been impacted by the operation or decommissioning of the
LBA site . The groundwater at PBOW has been sampled in work performed by others . A
well has already been placed by a Corps of Engineers contractor at a location east of the
locomotive building . This groundwater sampling location is designated as "MNTA-
BED-GWO1 in the Site Wide Groundwater Monitoring Summary Report of June, 1999
by IT Corporation. The report indicates an extensive program is already underway. It
would be beyond the scope of a limited site inspection to evaluate the existing
groundwater quality . Moreover, the overburden at the LBA site lies above the Huron
shale, which is continuous in the area along Maintenance Road. Based on a review of the
literature, the Huron shale acts as a barrier to migration to deeper formations .

Aroclor 1260 was detected in the Locomotive Shop at a level above the PRG. It is
unlikely that the Locomotive Shop contaminants have been leaking into the area
surrounding the building. Based on observation of the material recovered from sample
DPO01-0008, there is considerable liquid standing in the sump. The pit appears to
presently have the necessary integrity to contain this liquid . Hence, it is unlikely that the
groundwater has been impacted .
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5.0 Surface Water Pathways

5.1 Water Samples

A sump was located inside the South wall of Building 718. The sump was found to
contain standing water . Liquid in the sump was sampled to determine if contaminants
were present in Building 718 . This sump is labeled "Sump" in the depiction in Figure 4.

Water samples were collected from the sump inside the Locomotive Shop and from the
wastewater junction box outside the Locomotive Shop. The wastewater junction box is
labeled "Sewer" on the plan shown in Figure 4 . Water samples were collected by using a
Teflon bailer . The bailer was discarded after each liquid sample collection . All samples
requiring preservation were preserved in the field . Samples were clearly identified on the
sample labels and put on ice for preservation .

Surface water runoff in the GMA generally flows northeast in a man made ditch which
flows in to a tributary of Plum Brook and eventually empties into Lake Erie . Surface
water in the open ditch that is located in the area east of Building 718 was sampled . This
open ditch is a receiving waterway for both the locomotive maintenance area and the Ash
Pit 1 area . A sample from the open ditch was considered in the analysis of the site
inspection of both sites . A sediment sample was also taken from this ditch, at the same
location as the surface water sample . Figure 4 depicts the sample location .
Three surface water samples were taken . The results for the fourth sample taken by others
from the open ditch are shown in Table 5 .5 .

TABLE 5.0: SURFACE WATER SAMPLE COLLECTION

Boring Sample Location of Chemical Laboratory Analysis
Number Number Sample (SW-846 Methods)

PBOW99- Inside Locomotive Shop Svocs
swol SWOOI-0001 Sump Pit PCBs

(See Figure 4) TAL Metals : 6000/7000 series
Inside Locomotive Shop

PBOW99- Sump Pit SVOCS
SW02 SWO02-0001 (Duplicate) PCBs

(See Figure 4) TAL Metals : 60OOnOOO series

PBOW99- Outside Locomotive Shop Svocs
SW03 SWO03-0001 Junction Box PCBs

(See Figure 4) TAL Metals : 60OOnOOO series
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5.2 Targets

The LBA site is located along Maintenance Road, away from the borders of the PBS.
NASA is using, the Locomotive Shop as a storage garage . The Rail Car Washing Pit does
not have any physical landmark denoting the exact location, but the location can be
determined from a record drawing (Section 3 .2) by the Trojan Powder Company (1943) .
PBS employees and contractors may have casual contact with the soil in the LBA
incidental to routine utility servicing or maintenance activities . The possibility of
trespassers being exposed to the LBA soil exists, but does not seem likely due to the
presence of the NASA security force and the lack of attractive features at the LBA site .
The character of the site is primarily industrial . The Rail Car Washing Pit is not mowed
and has a thick growth of low height plants surrounding a pair of somewhat bare areas.
There are no indications that children have any opportunity to be at the LBA site .

5.3 Analytical Results

The lead, iron, and arsenic levels were observed to be in excess of the Region 9 PRGs in
the water sump. The water sump is labeled "Sump" in the depiction in Figure 4.

The Aroclor 1260 results for sample SWO01-001 and SWO02-001 exceeded the screening
level for polychlorinated biphenyls. The surface water sample taken from the open ditch
that is located in the area east of Building 718 was analyzed for SVOCs using SW-846
method 8270c. No analytes were detected above the laboratory reporting limits . Metals
were observed in the water sample and in the corresponding sediment sample. A
summary table of these metal results is found in Table 5 .5 . This open ditch is a receiving
waterway for both the locomotive maintenance area and the Ash Pit I area.

5.4 Conclusions

The results for the water collected from the Locomotive Shop building indicate levels of
metals that exceed the Region 9 PRGs for lead, iron and arsenic . The concentration of
iron was 29,300 gg / L; the concentration of lead was 177 gg / L . Table 5 .5 provides the
comparison between the PRG values and the observed concentrations . The PRG of
arsenic is 0.045 gg / L and is considered protective of the risk of human cancer . The
Region 9 screening value is presented for drinkable water . The arsenic level of 20.6gg
Ar/ L was detected in a duplicate sample taken from the water in the sump inside the
building . Another result observed for this water sample was 13 .2 gg Ar/ L. It is not
apparent whether the observed arsenic concentrations are due to anthropogenic causes .
There are no potable water wells in the region and there is not an opportunity for use of
the water in the sump for human consumption .

Evidently the soil outside the building has not been contaminated since the observed
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level of 6.1 mg/kg appears to be within the range of natural levels for soils at the Former
Plum Brook Ordnance Works. Background concentrations of arsenic were determined in
a 1997 study ; the average arsenic concentration was 14.6 mg/kg in that study . (IT, 1997)
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TABLE 5.1 : ANALYTICAL RESULTS FOR WATER SAMPLES
Region 9 Duplicate

CONSTITUENT PRGs Vtg/L SW001-0001 SWO02-0001 SWO03-0001
SVOC lLg/L.

Acenaphthene 370 Wtr (10) - - (10) - - (10)
Anthracene 1,800 Wtr (10) - - (10) - - (10)
Benzo(a)anthracene 0.09 Wtr (10) - - (10) - - (10)
Benzo(b)fluoranthene 0.092 Wtr (10) - - (10) - - (10)
Benzo(k)fluoranthene 0.92 Wtr (10) - - (10) - - (10)
Benzo(a)pyrene 0.0092 Wtr (10) - - (10) - - (10)
bis(2-chloroethyl)ether 0.0098 Wtr (10) - - (10) - - (10)
bis(2-chloroisopropyl)ether 0.3 Wtr - - (10) - - (10) - - (10)
bis(2-ethylhexyl)phthal ate 5 Wtr - - (10) - - (10) - - (10)
Butyl benzyl phthalate 7,300 Wtr - - (10) - - (10) - - (10)
4-Chloroanaline 150 Wtr - - (10) - - (10) - - (10)
2-Chlorophenol 38 Wtr - - (10) - - (10) - - (10)
Chrysene 9.2 Wtr - - (10) - - (10) - - (10)
Dibenz(a,h)anthracene 0.009 Wtr - - (10) - - (10) - - (10)
Dibenzofuran 24 Wtr - - (10) - - (10) - - (10)
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Wtr = Tap Water
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TABLE 5.2 : ANALYTICAL RESULTS FOR WATER SAMPLES
Region 9 Duplicate

CONSTITUENT PRGs [Lg/L SW001-0001 SWO02-0001 SWO03-0001
SVOC pg/L

Di-n-butyl phthalate 3,700 Wtr - - (10) (10) (10)
1,2-Dichlorobenzene 370 Wtr - - (10) (10) (10)
1,3-Dichlorobenzene 17 Wtr - - (10) (10) (10)
1,4-Dichlorobenzene 0.47 Wtr - - (10) (10) (10)
3,3'-Dichlorobenzidine 0.15 Wtr - - (10) (10) (10)
2,4-Dichlorophenol 110 Wtr - - (10) (10) (10)
Diethyl phthalate 29,000 Wtr - - (10) (10) (10)
2,4-Dimethylphenol 730 Wtr - - (10) (10) (10)
Dimethyl phthalate 370,000 Wtr - - (10) (10) (10)
Di-n-octyl phthalate 730 Wtr - - (10) (10) (10)
2,4-Dinitrophenol 730 Wtr - - (25) (25) (25)
2,4-Dinitrotoluene 73 Wtr - - (10) (10) (10)
2,6-Dinitrotoluene 37 Wtr - - (10) (10) (10)
Fluoranthene 1,500 Wtr - - (10) (10) (10)
Fluorene 240 Wtr - - (10) (10) (10)
Hexachlorobenzene 0.042 Wtr - - (10) (10) (10)
Hexachlorobutadiene 0.86 Wtr - - (10) (10) (10)
Hexachlorocyclopentadiene 260 Wtr - - (10) (10) (10)
Hexachloroethane 4.8 Wtr - - (10) (10) (10)
Indeno(1,2,3-cd)pyrene 0.092 Wtr - - (10) (10) (10)
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Wtr = Tap water
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TABLE 5 .3 : ANALYTICAL RESULTS FOR WATER SAMPLES
Region 9 Duplicate

CONSTITUENT PRGs pg/L SW001-0001 SWO02-0001 SWO03-0001
SVOC 11g/L
lsophorone 71 Wtr (10) (10) (10)
2-Methylphenol 1,800 Wtr (10) (10) (10)
4-Methylphenol 180 Wtr (10) (10) (10)
Naphthalene 6.2 Wtr (10) (10) (10)
2-Nitroaniline 2.2 Wtr (25) (25) (25)
Nitrobenzene 3 Wtr (10) (10) (10)
4-Nitrophenol 2,300 Wtr - - (25) (25) (25)
N-Nitrosodi-n-propyl-amine 0.0093 Wtr - - (10) (10) (10)
N-Nitrosodiphenylamine 14 Wtr - - (10) (10) (10)
Pentachlorophenol 0.56 Wtr - - (25) (25) (25)
Phenol 22,000 Wtr - - (10) (10) (10)
Pyrene 180 Wtr - - (10) (10) (10)
1,2,4-Trichlorobenzene 190 Wtr - - (10) (10) (10)
Carbazole 3 .4 Wtr - - (10) (10) (10)
4-Methylphenol 180 Wtr - - (10) (10) (10)
Bis (2-Chloroisopropyl) ether 0.27 Wtr - - (10) (10) (10)
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Wtr = Tap water
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TABLE 5 .4: ANALYTICAL RESULTS FOR WATER SAMPLES
Region 9 Duplicate

ICONSTITUENT PRGs pq/L SWOOI-0001 SWO02-0001 SWO03-0001

Acoclor 1016 2.6 Wtr (0.5) (0.5) (0.5)
Acoclor 12211 0.034 Wtr (0.5) (0.5) (0.5)
Acoclor 12321 0.034 Wtr (0.5) (0.5) (0.5)
Acoclor 12421 0.034 Wtr (0.5) (0.5) (0.5)
Acoclor 12481 0.034 Wtr (0.5) (0.5) (0.5)
Acoclor 1254 0.73 Wtr (0.5) (0.5) (0.5)
Acoclor 12601 0.034 Wtr 1 .2 1.5 (0.5)
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Wtr = Tap water
1 . PRG taken from value for Polychlorinated Biphenyls(non specific) .
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TABLE 5.5 : ANALYTICAL RESULTS FOR WATER SAMPLES (GMA) DITCH SAMPLES
Water PRG Sediment

Region 9 Duplicate ~tg/l- mg/kg mg / kg
CONSTITUENT PRGs [Lg/L RN002-0001 SWO01-0001 SWO02-0001 SWO03-0001 SWA101 SDA101
Metals tig/L
Aluminum 37,000 Wtr (200) 403 954 (200) 652 75000 11400
Antimony 15 Wtr (10) (10) 15 (10) (10) 30 - - (2.6)
Arsenic 0.045 Wtr (10) 13.2 20.6 (10) - - (10.0) 0.38 41 .5
Barium 2,600 Wtr (200) (200) (200) (200) - - (200) 5200 135
Beryllium 73 Wtr (5) (5) (5) (5) - - (5 .0) 150 0.9
Cadmium 18 Wtr (2) (2) 5 (2) - - (2 .0) 37 - - (0.53)
Chromium 180 Wtr (5) 9.5 24.9 (5) - - (5 .0) 210 21 .6
Cobalt 2,200 Wtr (50) (50) (50) (50) - - (50 .0) 3300 41 .4
Copper 1,400 Wtr (25) (25) - - 46.60 (25) - - (25.0) 2800 20
Iron 11,000 Wtr - - (100) 8980 29300 1120 1390 22000 80900
Lead 4 Wtr - - (3.0) 68.7 177.00 4.7 - - (3.0) 400 17.3
Manganese 1,700 Wtr - - (15) - - 69 - - 163 76 78.8 3100 1730
Nickel 730 Wtr - - (40) - - (40) - - (40) (40) - - (40.0) 1500 47
Selenium 180 Wtr - - (5) - - (5) - - (5) (5) - - (5 .0) 370 - - (1 .3)
Silver 180 V\ftr - - (5) - - (5) - - (5) (5) - - (5.0) 370 - - (0.66)
Vanadium 2,600 Wtr - - (50) - - (50) - - (50) (50) - - (50.0) 520 73.5
Zinc 11,000 Wtr - - 82 .8 - - 96 .6 - - 391 .0 (20) - - (20 .0) 22000 145
Mercury 11 Wtr - - (0.2) - - (0 .2) - - (0 .2) (0 .2) - - (.20) 22 - - (0.13)
- - Material did not exceed the applicable Preliminary Remediation Goal .
Reporting Limits indicated by parenthesis
Wtr = Tap Water
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6.0 Air Pathways

No odors were sensed in either of the two site visits . PID air monitoring was performed
during the sampling at the south end of the Locomotive Shop. No visual indications of
VOC disposal have been observed at the LBA. No indications of photoionizable species
above background were detected . No formal air-monitoring program was conducted . It
is unlikely that the air quality has been, or is being impacted by the former PBOW LBA
site .
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7.0 Summary, Conclusions and Recommendations

The Locomotive Building and Rail Car Washing Pit SI attempted to gather data
necessary to evaluate the site for contamination due to past Army activities . Historical
information was evaluated and soil samples were analyzed to evaluate the environmental
media and potential migration pathways . In addition, information gathered was used to
assess potential targets that could be affected by the site.

Historical construction drawings indicated industrial use at the Locomotive
Building and at the Rail CarWashing Area.

The location of the former Rail Car Washing Area is shown in a circa 1950 aerial
photograph .

Soil sampling and chemical laboratory analysis indicated contamination at the
Locomotive Building and at the Rail Car Washing Area .

The observed arsenic values appear to warrant action to remove the water from the
Locomotive Shop building . While it is not known whether the observed arsenic
concentration in the sump is due to human activities, it couldbe removed without
difficulty . The information presented in 40 CFR 261 indicates that a waste liquid must
have an arsenic concentration of 5.0 mg/L for the hazardous waste labeling, and
manifesting rules to apply. Hence the liquid having a concentration of 0.021 mg/L could
be removed from the sump, containerized and shipped to an off site water treatment
facility without invoking the requirements for packaging, shipping, and treating
hazardous waste.

The observed Aroclor 1260 values warrant additional consideration . While the pit
appears to presently have the necessary integrity to contain the sludge in the bottom of
the pit, removal of the sludge would end concern about the potential of future Aroclor
1260 contamination .

The observed DNT value of 4000 that was found at the two-foot interval in the geoprobe
sample numbered DP-002 at the Rail Car Washing Area is significant. Additional
evaluation will be necessary to determine if the Rail Car Washing Area needs
remediation . It may be necessary to collect additional samples at the Rail Car Washing
Area to properly proceed with the inspection of the site .
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I
LEGEND

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

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

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

~A~Zll

AREAS IN WHICH YIELDS OF 25 TO 100 GALLONS PER MINUTE MAY BE
DEVELOPED .
Buried valley containing more than 150 feet of unconsolidated deposits . Muchof
the valley fill consists of clay and fine sand . Extensive test drilling may be needed
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
limestone . Hydrogen sulfide may be present in varying amounts .

Chemical Analysis Table

Well site A B 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

Calci6m (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 . 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

11

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

Limited quantities of ground water are obtained from thin, discontinuous sand
and gravel deposits interbedded in fine, sandy clay or from the underlying shale .
Drilling deeperthan 30feet intotheshale is not recommended. Occasional gasor
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 .

0

Thick d posits (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

r
Depth to Bedrock (ft.)

0 Domestic Well

'r,
.\ Municipal-
~~ Industrial Well

AChemical Analyses

Formations
SS - Sandstone
SH - Shale
LS - Limestone
SG - Sand and Gravel
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LAIND USE AND LAND COVER

I URBAN OR BUILT-UP LAND

It Residential
12 Commercial and Servioes;
13 Industrial
14 Transportation. Communications

and Utilities
IS Industrial and Contmercial

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

2 AGRICULTURAL LAND

21 Cropland and PaIsture
22 Orchards. Groves. Vineyards.

Nurseries. and Ornamental
Horticultural Ajeas

23 Coonfined Feeding Operations
24 Other Agricultund Land

3 RANGELAND

31 Herbaceous Rangeland
32 Shrub and Brush Rangeland
33 Mixed Rangeland

4 FOREST LAND

41 Deciduous Forest Land
42 Evergreen Forest Land
43 Mixed Forest Land

5 WATER

51 Streams and Canals
52 takes
53 Reservoirs
54 Says and Estuaries

6 WETLAND

61 Forested Wedand
62 Nonforcued Wettand

7 13ARREN LAND

71 Dry Salt Flats
72 Beaches
73 Sandy Areas Other than Beaches
74 f5are Exposed Ro&
75 Strip Mines. Quarries. and

Gravel Pits
76 Transitional Areas
77 Mixed Barren Land

8 TUNDRA

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

For definitions of Level I and Level It categories see U-S-
Geological Survey Professional Paw 964. A Load Use and
Land Cover Classification System for Use With Remote
Sensor Data. 1976. by Anerson. J. R- E. E. Hardy. J . T.
Roach. and R. E. Witmer. Minimum mapping units are: 4
hectares (10 acres) for Level It categories 11-17. 23-24 .
51-54 . 75 . and urban occurrences of 76; and 16 hectares
(40 acres) for all other Level It categorim

SCALE 1:250 000
S 0 S

KILOMETERS
S 0 ~ _5

MILES

Land use and land cover information compiled from source
materials dated 1980 and 1993

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
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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 Map(s)
" 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
plottable 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

Database Plotted Sites

NPL 0

RCRIS-CA 0

RCRIS-TS 1

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 insufficientand/or inaccurate addresses reported by a federal/state agency .



ENVIRONMENTAL RISK INFORMATION &IMAGING SERVICES
DATABASE REFERENCE GIADE

NPL National Priorities List
Date of Data : 10/14/1998
Release Date: 10/20/199S

11/20/1998S
The NPL Report is an EPA listing of the nation's worst uncontrolled or

eted for possibleNPL sites are tarabandoned hazardous waste sitesate on ystem:
otection A encS E vir mental P

g.
-term remedial action under the Comprehensive Environmentallong y. n on r

Office of Solid Waste and Emergency Response
g

Response, Compensation, and Liability Act (CERCLA) of 1980 . In
703/603-8881 addition, the NPL Report includes information concerning cleanup
Date of Last Contact: 11 /02/1 998 agreements between EPAand Potentially Responsible Parties (commonly

called Records of Decision, or RODS), any liens filed against
contanlinated 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 Information System - TSD's Subject
Date of Data : 07/01/1998 to Corrective Action
Release Date : 09/18/1998
Date on System : 12/04/1998
US Environmental Protection A enc

The RCRIS CA Report contains information pertaining to hazardous waste
treatment e nd dis sal Facilities (RCRA TS 's) which have-storag y

Office of Solid Waste and Emergency Response
, a po, g

conducted, or are currently conducting, a corrective action(s) as
800/424-9346 regulated under the Resource Conservation and Recovery Act. The
Date of Last Contact: 11 /04/1998 following information is included within the RCRIS_CA Report :

- Information pertaining to the status of facilities t7racked 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

RCRIS TS Resource Conservation and Recovery Information System - Non-Corrective
Date of Data : 07101/1998 Action TSD Facilities
Release Date : 09/18/1998
Date on System: 12/04/1998 The RCRIS TS Report contains information pertaining to facilities which
US Environmental Protection Agency either treaf-, 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 :
800/424-9346
Date of Last Contact: 1 1/04/1998 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

7RCLIS Comprehensive Environmental Response, Compensation, and Liability
,te of Data : 10/14/1998 Information System

.alease Date: 10120/1998
Date 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
703/603-8881 U.S . EPA for the release, or threatened release of hazardous
Date of Last Contact: 11/02/1998 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 information
from the Superfund Consolidated Accomplishments Plan (SCAP) .

NFRAP No Further Remedial Action Planned Sites
Date of Data : 10/14/1998
Release Date: 10/20/1998 The No Further Remedial Action Planned Report (NFRAP), also known as
Date on System- 11113/1998
US Environmental Protection A enc

the CERCLIS Archive, contains information pertaining to sites which
ha bee d f th US EPA' CERCLIS D t b NFRAP itg y

Office of Solid Waste and Emergency Response
ve n remove rom e . . s a a ase. s es may

be sites where, following an initial investigation, either no
703/603-8881 contamination was found, contamination was removed quickly without need
Date of Last Contact: 11/02/1998 for the site to be placed on the NPL, or the contarrdnation was not

serious enough to require federal Superfund action or NPL
consideration.

RCRIS LG Resource Conservation and Recovery Information System - Large Quantity
Date of Data : 07/01/1998 Generators
Release Date : 09/18/1998
Date on System : 12/04/1998 The RCRIS LG Report contains information pertainin to facilities which

- =US Environmental Protection Agency either genirate more than 1000kg of EPA regulated ardous waste per
Office of Solid Waste and Emergency Response month, or meet other applicable requirements ofthe Resource
800/424-9346 Conservation And Recovery Act. The following information is also
Date of Last Contact: 11/04/1998 included in the RCRIS LG Report :

- Information pertainiffg 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



ENVIRONMENTAL RISK INFORMATION &IMAGING SERVICES
DATABASE REFERENCE GUIDE

RCRIS SG Resource Conservation and Recovery Information System - Small Quantity
Date o7 Data : 07/01/1998 Generators
Release Date : 09/1811998
Date on System : 12/04/1998 TheRCRIS SG Report contains information pertaining to facilities which
US Environmental Protection Agency either gendrate between 1 00kg and 1000kg of EPA regulated hazardous
Office of Solid Waste and Emergency Response
800/424-9346

waste per month, or meet other applicable requirements of the Resource
On advice of the U ERIIS doesnservation And Recover Act S EPAC

Date of Last Contact: 11/04/1998
y . . . ,o

not report so-called "RCRA Protective Filers ." Protective Filers,
commonly called Conditionally Exempt Small Quantity Generators
(CESQG's), 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 fiacilities 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

ERNS Emergency Response Notification System
Date of Data : 10/08/1998
Release Date : 10/09/1998 ERNS is a national computer database system that is used to store
Date on System- 11/13/1998 information concerning the sudden and/or accidental release 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. Please note that the information in the ERNS Report

pertains only to those releases that occured between January 1, 1997
and October $, 1998 .

HWS Ohio Master Sites List
Date of Data : 01 /02/1 998
Release Date : 01/02/1998 The Ohio Master Sites List tracks sites in Ohio where hazardous waste
Date on System- 02/27/1998 has been found or where there are any known, suspected, or likely
OH Environmental Protection Agenc, release of such wastes from a facility .
Eme iency and Remedial Response tivision
614/ -2924
Date of Last Contact: 08/19/1998

LRST Ohio Leaking Underground Storage Tank Report
Date of Data : 10/01/1998
'elease Date : 11120/1998 The Ohio Leaking Underground Storage Tank Report (formerly The
Jate on System: 12/04/1998 Petroleum Underground Storage Tank Release Incident Report, or PUSTR)
OH Office of the State Fire Marshal is a comprehensive listing of all reported active and inactive leaking
Bureau of Licensing and Certification underground storage tanks located within the State of Ohio .
6141752-7924
Date of Last Contact: 12/01/1998

SWF Ohio Solid Waste Facility ListDate of Data : 12/31/1997
Release Date : 02101/1998 The Ohio Solid Waste Facility List contains information pertaining to
Date on System. 03/11/1998 all active and closed permitted solid waste landfills and processing
OH Environmental Protection Agency facilities within the State of Ohio .
Division of Solid Waste Management
614/644-3135
Date of Last Contact: 10/16/1998

RST Ohio Underground Storage Tank Report
Date of Data : 10/01/1998
Release Date : 10/01/1998 The Ohio Underground Storage Tank Report is a comprehensive listing of
Date on System: 10/01/1998 all registered active and inactive underground storage tanks located
OH Office of the State Fire Marshal within the State of Ohio .
Bureau of Licensing and Certification
614[752-7924
Date of Last Contact: 10/26/1998



ERIIS SUMMARYOF PLOTTABLE SrTES

ERIIS Report #317596A Mar 4, 1999

DISTANCE
ERIIS ID . FACILITY/ADDRESS DATABASE FROM SITE MAPID

')005009SS3 HEMMINGER FARMS LRST Corridor 95831118 FOX RD
SANDUSKY, OH 44870-8367
COUNTY : ERIE

39005013250 NASA LRST Corridor 32506100 CLEVELAND AVE
SANDUSKY, OH "870
COUNTY : ERIE

39005013251 NASA LRST Corridor 32516100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY: ERIE

39013000073 NASA LERC PLUM BROOK STATION RCRIS TS Corridor 736100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

39039000797 NASA PLUM BROOK NFRAP Corridor 7976100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

39005013257 NASA PLUM BROOK STATION LRST Corridor 32576100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

39010005044 NASA PLUM BROOK STATION RST Corridor 50446100 COLUMBUS AVE
SANDUSKY, OH "870-8329
COUNTY : ERIE

39010005045 NASA PLUM BROOK STATION RST Corridor 50456100 COLUMBUS AVE
SANDUSKY, OH "870-8329
COUNTY: ERIE

39010005046 NASA PLUM BROOK STATION RST Corridor 50466100 COLUMBUS AVE
SANDUSKY, OH "870-8329
COUNTY : ERIE

1010005047 NASA PLUM BROOK STATION RST Corridor 50476100 COLUMBUS AVE
SANDUSKY, OH "870-8329
COUNTY : ERIE

39010005048 NASA PLUM BROOK STATION RST Corridor 50486100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

39010005049 NASA PLUM BROOK STATION RST Corridor 504S6100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY: ERIE

39010005050 NASA PLUM BROOKSTATION RST Corridor 50506100 COLUMBUS AVE
SANDUSKY, OH "870-8329
COUNTY : ERIE

39010005051 NASA PLUM BROOKSTATION RST Corridor 50516100 COLUMBUS AVE
SANDUSKY, OH "870-8329
COUNTY : ERIE

39010005052 NASA PLUM BROOK STATION RST Corridor 50526100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

39005013258 NASA PLUMBROOK STATION LRST Corridor 32586100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY : ERIE

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

39050000278 US NASA PLUM BROOK HWS Corridor 278TAYLOR & COLUMBUS RD
SANDUSKY, OH 44870
COUNTY: ERIE

108010305 USDOI SANDUSKY BIOLOGICAL STATION RCRIS SG Corridor 3056100 COLUMBUS AVE
SANDUSKY, OH "870-8329
COUNTY: ERIE



ERIIS ENVIRONMENTAL DATA REPORT
RESOURCE CONSERVATION ANDRECOVERY INFORMATION SYSTEM

RCRIS-TS - PLOTTABLE SITES - PAGE 1
ERIIS Rpport #317596A Mar 4, 1999

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

39013000073 NASA LERC PLUM BROOK STATION 6 100 COLUMBUS AVE
OH3800015379 COUNTY : ERIE SANDUSKY, OH 44870-8329

FACILITY VIOLATIONS

DATE DETERMINED : DATE RESOLVED : AREA OF VIOLATION:

1 08/24/1989.... . .* --------- * ----
. . . . . .. . . . .. . . . . . . .. . .

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

2 . 08/24/1989 12/05/1991 GENERATOR-LAND BAN REQUIREMENTS
3 . 02/18/1992 05/20/1992 GENERATOR-ALL REQUIREMENTS

FACILITY EVALUATIONS

EVALUATION DATE : EVALUATING AGENCY : TYPE OF EVALUATION :

1 08/24/1989---------------------
-------- . . . .. . . . .. . .
STATE

. . .. .. . .. .. . . .. . . .. . .
COMPLIANCE EVALUATION INSPECTION

2 . 02/18/1992 STATE COMPLIANCE EVALUATION INSPECTION

FACILITY ENFORCEMENTS

ENFORCEMENT DATE : ENFORCING AGENCY : TYPE OF ACTION :

1 09/21/1990---------------------
. . . . . . . .. . . . . . . . . . . . .
EPA

. . .. . . . .. . . .. . . . . . .. .
WRITTEN, INFORMAL ADMINISTRATIVE ACTION

2. 02/28/1992 STATE WRITTEN, INFORMAL ADMINISTRATIVE ACTION

FACILITY NOT REPORTED IN RAATS Corridor Site 73

AREA(S) OF EVALUATION :

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

PENALTY(S) :
---------------



ERIIS Report #317596A

ERIIS ENVIRONMENTAL DATA REPORT
CERCLIS NO FURTHER REMEDIAL ACTION PLANNED SITES

NFRAP - PLOTTABLE SITES - PAGE I
Mar 4, 1999

ERIIS 10 DISTANCE DIRECTIONEPA ID FACILITY ADDRESS FROM SITE FROM SITE MAP ID

39039000797 NASA PLUM BROOK 6100 COLUMBUS AVE Corridor 797OH3800015379 COUNTY : ERIE SANDUSKY, OH 44870-8329

SITE EVENTIS) COMPLETE DATE
DISCOVERY 08-01-1983
PRELIMINARY ASSESSMENT 08-01-1984
STATE, FUND FINANCED 09-30-1994



ERIIS Report #317596A

ERIIS ENVIRONMENTAL DATA REPORT
RESOURCE CONSERVATION AND RECOVERY INFORMATION SYSTEM

RCRIS-SG - PLOTTABLE SITES - PAGE 1
Mar 4, 1999

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

39008010305 USDOI SANDUSKY BIOLOGICAL STATION 6100 COLUMBUS AVE FACILITY NOT REPORTED IN RAATS Corridor Site 305
OH3143690250 COUNTY : ERIE SANDUSKY, OH 44870-8329



ERIIS ENVIRONMENTAL DATA REPORT
OHIO MASTER SITES LIST

HWS - PLOTTABLE SITES - PAGE 1
ERIIS Report #317596A Mar 4, 1999

ERIIS ID
US EPA ID .
OH EPA ID . FACILITY ADDRESS PRIORITY DELISTED(Y/N) MAP ID

39060000278 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
ERIIS Report #317596A Mar 4, 1999

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

39006009583 HEMMINGER FARMS 1118 FOX RD ERIE Corridor Site 9683
SANDUSKY, OH 44870-8367

INCIDENT NO . STATUS LUST TRUST FUND (LTF) ELIGIBILITY
220219400 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT ANWOR SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST .

39005014706 PERKINS TRANSP . BUSGARAGE TAYLOR RD AT COLUMBUS AVE ERIE Corridor Site 4705
SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND (LTF) ELIGIBILITY
228167200 REPORTED CLOSURE OF AN UNDERGROUND STORAGE TANK .

39005013250 NASA 6100 CLEVELANDAVE 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 LIST NOT REGULATED BY RCRA SUBTITLE 1 .
22936902 NO FURTHER ACTION ELIGIBLE FORLTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST .

39005013251 NASA 6100 COLUMBUS AVE ERIE Corridor Site 3251
SANDUSKY, OH 44870-8329

INCIDENT NO . STATUS LUST TRUST FUND (LTF) ELIGIBILITY
22936901 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM AREGULATED LIST,
22936907 NO FURTHER ACTION ELIGIBLE FORLTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST .
22938905 INITIAL CORRECTIVE ACTIONS SUSPECTED OR CONFIRMED FOR RELEASE OF A HAZARDOUS SUBSTANCE FROM A REGULATED LIST.
22930906 INITIAL CORRECTIVE ACTIONS SUSPECTED OR CONFIRMED FOR RELEASE OF A HAZARDOUS SUBSTANCE FROM A REGULATED UST.
22936908 INITIAL CORRECTIVE ACTIONS SUSPECTED OR CONFIRMED FOR RELEASEOF A HAZARDOUS SUBSTANCE FROM A REGULATED LIST .
22936904 INITIAL CORRECTIVE ACTIONS SUSPECTED OR CONFIRMED FOR RELEASE OF A HAZARDOUS SUBSTANCE FROM A REGULATED LIST .

39005013257 NASA PLUM BROOK STATION 8100 COLUMBUS AVE ERIE Corridor Site 3257
SANDUSKY, OH 44870-8329

INCIDENT NO . STATUS LUST TRUST FUND ILTF) ELIGIBILITY
22936910 NO FURTHER ACTION CLOSURE OF AN UNDERGROUND STORAGE TANK,

39005013258 NASA PLUMBROOK STATION 0100 COLUMBUS AVE ERIE Corridor Site 3258
SANDUSKY, OH 44870-8329

INCIDENT NO . STATUS LUST TRUST FUND (LTF) ELIGIBILITY
22936911 NO FURTHER ACTION CLOSURE OF AN UNDERGROUND STORAGE TANK .



ERIIS ENVIRONMENTAL DATA REPORT
OHIO UNDERGROUND STORAGE TANKS

AST - PLOTTABLE SITES - PAGE I
ERIIS Report #31 7696A Mar 4, 1999

ERIIS ID OWNER
FACILITY ID FACILITY ADDRESS ADDRESS MANAGER MAP ID

39010005044 NASA PLUM BROOK STATION 6100 COLUMBUS AVE NASA LEWIS RESEARCH CENTER
0-227802 DISTANCE FROM SITE : Corridor Site SANDUSKY, OH 44870-8329 21000 BROOKPARK RD

DIRECTION FROM SITE: COUNTY : ERIE CLEVELAND, OH 44135

TANK ID STATUS SUBSTANCE CAPACITY AGE CONSTRUCTION
28 REMOVED NOT REPORTED 3,000 BARE STEEL
28 REMOVED NOT REPORTED 770 33 BARE STEEL
30 REMOVED NOT REPORTED 770 33 BARE STEEL
31 REMOVED NOT REPORTED 770 33 BARE STEEL

39010005045 NASA PLUM BROOK STATION 6100 COLUMBUS AVE NASA LEWIS RESEARCH CENTER
0-227803 DISTANCE FROM SITE : Corridor Site SANDUSKY, OH 44870-8329 21000 BROOKPARK RD

DIRECTION FROM SITE : COUNTY : ERIE CLEVELAND, OH 44135

TANKID STATUS SUBSTANCE CAPACITY AGE CONSTRUCTION
32 REMOVED USED OIL 1,500 55 BARE STEEL

39010005046 NASA PLUM BROOK STATION 8100 COLUMBUS AVE NASA LEWIS RESEARCH CENTER
0-227804 DISTANCE FROM SITE : Corridor Site SANDUSKY, OH 44870-8329 21000 BROOKPARK RD

DIRECTION FROM SITE : COUNTY : ERIE CLEVELAND, OH 44135

TANK ID STATUS SUBSTANCE CAPACITY AGE CONSTRUCTION
201 CURRENTLY IN USE GASOLINE 8,000 FIBERGLASS
202 CURRENTLY IN USE DIESEL 8,000 8 FIBERGLASS

39010005047 NASA PLUM BROOK STATION 6100 COLUMBUS AVE NASA LEWIS RESEARCH CENTER
0-227805 DISTANCE FROM SITE : Corridor Site SANDUSKY, OH 44870-8329 21000 BROOKPARK RD

DIRECTION FROM SITE: COUNTY : ERIE CLEVELAND, OH 44135

TANKID STATUS SUBSTANCE CAPACITY AGE CONSTRUCTION
37 REMOVED NOT REPORTED 12,000 TV BARE STEEL
38 REMOVED NOT REPORTED 12,000 le BARE STEEL

39010005048 NASA PLUM BROOK STATION 6100 COLUMBUS AVE NASA LEWIS RESEARCH CENTER
0-227806 DISTANCE FROM SITE: Corridor Site SANDUSKY, OH 44870-8329 21000 BROOKPARK RD

DIRECTION FROM SITE : COUNTY : ERIE CLEVELAND, OH 44135

TANKID STATUS SUBSTANCE CAPACITY AGE
-

CONSTRUCTION
39 REMOVED LINK 250 9NK OWN

39010005049 NASA PLUM BROOK STATION 6100 COLUMBUS AVE NASA LEWIS RESEARCH CENTER
0-227807 DISTANCE FROM SITE: Corridor Site SANDUSKY, OH 44870-8329 21000 BROOKPARK RD

DIRECTION FROM SITE: COUNTY : ERIE CLEVELAND, OH 44135

TANKID STATUS SUBSTANCE CAPACITY AGE CONSTRUCTION
23 REMOVED USED OIL 500 BARE STEEL

39010005050 NASA PLUM BROOK STATION 6100 COLUMBUS AVE NASA LEWIS RESEARCH CENTER
0-227808 DISTANCE FROM SITE : Corridor Site SANDUSKY, OH 44870-8329 21000 BROOKPARK RD

DIRECTION FROM SITE: COUNTY : ERIE CLEVELAND, OH 44135

TANKID STATUS SUBSTANCE CAPACITY AGE
-

CONSTRUCTION
24 REMOVED USED OIL 1,000 Y9 STEEL

PETER W. MCCALLUM
f216) 433-8852

5044

5045

5048

5047

6048

6049

5060



ERIIS ENVIRONMENTAL DATA REPORT
OHIO UNDERGROUNDSTORAGE TANKS

FIST - PLOTTABLE SITE$ - PAGE 2
ERIIS Report #317596A Mar 4, 1999

ERIIS ID OWNER
FACILITY ID FACILITY ADDRESS ADDRESS MANAGER MAP ID

39010005051 NASA PLUM BROOK STATION
0-227809 DISTANCE FROM SITE : Corridor Site

DIRECTION FROM SITE :

TANKID STATUS
26 REMOVED
27 REMOVED

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

DIRECTION FROM SITE :

TANKID STATUS
35 REMOVED

8100 COLUMBUS AVE
SANDUSKY, OH 44870-8329
COUNTY: ERIE

SUBSTANCE
NOT REPORTED
NOT REPORTED

6100 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 ~9 BARE STEEL
11,000 29 BARE STEEL

NASA LEWIS RESEARCH CENTER 5052
21000 BROOKPARK RD
CLEVELAND, OH 44135

CAPACITY AGE CONSTRUCTION
9,000 55 BARE STEEL



Unplottable Shes

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 Within 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 (such as RCRA hazardous waste
generators and registered underground storage tanks), the records are not practically
reviewable 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 LIST OF STREETS IN THERADIUS

ERIIS Report #317596A Mar 4, 1999

STREET NAME

BIRCHWOOD DR
E BOGART ROAD
W BOGART ROAD
BOSTON ROAD
BOTAY ROAD
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 S
PATROL ROAD
PATTEN TRACTROAD
PENNSYLVANIA AVE
PENTOLITE ROAD
RANSOM ROAD
RICHMOND CIR
SCHEID ROAD
SCHENK ROAD
SHORT CUT ROAD
STATE HWY 2
SWANO DR
TAYLOR ROAD
US HWY 250
VIRGINIA AVE
WALT LAKE TRL



ERIIS SUMMARY OF UNPLOTTABLE SITES
(Facilities sorted alphabetically within ZIP Code)

ERIIS Report #317596A Mar 4, 1999

ERIIS ID . FACILITY/STREET CITY/STATE/ZIP/COUNTY DATABASE

,005021849 BOB GARBA-FRANKLIN FLATS HURON, OH 44839 LRST
90601 RIVERVIEW DR COUNTY : ERIE

39005022207 CONSOLIDATED ELECTRIC HURON, OH "839 LRST
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

39005022468 ERIE CTY LANDFILL HURON, OH 44839 LRST
HOOVER RD COUNTY : ERIE

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

39005022843 GTE NORTH, INC. HURON, OH "839 LRST
MAIN ST COUNTY: ERIE

39010005038 GTE NORTH, INC. HURON, OH 44839 RST
MAIN & SHIRLEY COUNTY: ERIE

39018000056 HURON LIME COMPANY LANDFILL #1 HURON, OH 44839 SWF
RIVER RD COUNTY : ERIE

118000052 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

39010004878 RYE BEACH HY-MILER HURON,OH 44839 RST
2026 CLEVELAND RD COUNTY : ERIE

39005025012 YELLOW FREIGHT HURON, OH 44839 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 44870 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 "870 RST
#1 CAUSEWAY DR COUNTY : ERIE

39005022195 COMMODORE PERRY SVC PLAZA SANDUSKY,OH 44870 LRST
MILE POST 100.0 SOUTH SIDE COUNTY : ERIE

39008008756 ERIE COUNTY SCHOOLS SANDUSKY,OH 44870 RCRIS SG
7142 TAYLOR-COLUMBUS AVE COUNTY : ERIE

-

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

3A005022720 GAS AMERICA SANDUSKY,OH 44870 LRST
7065 US RT 30 COUNTY : ERIE

-00800943S GORDON FOOD SERVICE INC PERRYSBURG, OH 44870 RCRIS SG
1415 HOLLAND RD COUNTY : ERIE

-



ERIIS ENVIRONMENTAL DATA REPORT
RESOURCE CONSERVATION AND RECOVERY INFORMATION SYSTEM

RCRIS-80 - UNPLOTTABLE SITES
ERIIS Report #317596A Mar 4, 1999

RAATS ISSUE DATE
ERIIS ID RAATS ACTIONISTATUS
EPA ID FACILITY ADDRESS RAATS PENALTIES

39008004325 NORTHCOAST AUTO BODY
OHD981786650 COUNTY : ERIE

1944 ONE HALF MILAN RD
SANDUSKY, OH 44870

FACILITY NOT REPORTED IN RAATS

39008004832 SOHIO OIL CO NO 06672
OHD982211450 COUNTY : ERIE

39008008758 ERIE COUNTY SCHOOLS
OHROO0003673 COUNTY : ERIE

FITE 2 AND FITE 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 1415 HOLLAND RD FACILITY NOT REPORTED IN RAATS
OHROO0025809 COUNTY : ERIE PERRYSBURG, OH 44870



ERIIS Report #317596A

ERIIS ENVIRONMENTAL DATA REPORT
EMERGENCY RESPONSE NOTIFICATION SYSTEM

ERNS - UNPLOTTA13LE SITES
Mar 4, 1999

ERIIS ID DISCHARGER NAME MEDIAAFFECTED
REPORT NUMBER SPILL CITY, STATE, ZIP CODE ORGANIZATION GFIND SPILL DATE
SOURCE AGENCY SPILL COUNTY ADDRESS LAND WATER AIR WATER FACILITY WATER WAY AFFECTED

39002000030 SANDUSKY, OH 44870 JIMS AUTO SALVAGE N N N N N 01/17/1998420277 ERIE 1707 GEORGE STREET STORM DRAIN/SOILNATL . RESPONSE CTR SANDUSKY, OH 44870

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

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

Oil: Diesel QTY : 0 Unk LBS: 0 QTY IN WATER: 0 Unk
Gasoline : Automotive (4 .23g Pb/g QTY: 0 Unk LBS; 0 QTY IN WATER: 0 Unk

ACTIONS TAKEN: None / Police Were Onsoene, Were Going To Make Company Clean Up / Nothing Has Been Done To Date
MISCELLANEOUS: Sandusky Bay Is 5 Miles Away / Some Product Has Reached A Storm Drain And It Has Been Raining



ERIIS ENVIRONMENTAL DATA REPORT
OHIO MASTER SITES LIST
HWS - UNPLOTTABLE SITES

ERIIS Report #317596A Mar 4, 1999

ERIIS ID
US EPA ID .
OH EPA ID . FACILITY ADDRESS PRIORITY DELISTED(Y/N)

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

39050000993 LOW YES
OHD980611487 PORT CLINTON, OH 44870 REASON : DSIWM REGULATION
362-0117 COUNTY : ERIE



ERIIS ENVIRONMENTAL DATA REPORT
OHIO LEAKING UNDERGROUND STORAGE TANKS

LRST - UNPLOTTABLE SITE$
Mar 4, 1999ERIIS Report #317596A

ERIIS ID FACILITY ADDRESS COUNTY

39005021849 BOB GARBA-FRANKLIN FLATS

INCIDENT NO . STATUS
228205100 REPORTED

39005022207 CONSOLIDATED ELECTRIC

INCIDENT NO . STATUS
224197300 NO FURTHER ACTION

39005022311 DANIEL LAPP

INCIDENT NO . STATUS
222179300 NO FURTHER ACTION

39005022488 ERIE CTY LANDFILL

INCIDENT NO . STATUS
397128300 REPORTED

39005022729 GASTOWN 3674

INCIDENT NO . STATUS
229105800 CORRECTIVE ACTIONS IN PROGRESS

39005022843 GTE NORTH, INC .

INCIDENT NO . STATUS
226693300 NO FURTHER ACTION

39005023854 PRESTON TRUCKING CO

INCIDENT NO . STATUS
224197400 '~O FURTHER ACTION

39005026012 YELLOW FREIGHT

INCIDENT NO . STATUS
220106100 NO FURTHER ACTION

39006021816 BFI

INCIDENT NO . STATUS
221113001 DISPROVED

90601 RIVER VIEW DR ERIE
HURON, OH 44839

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

1901 SAWMILL INDUSTRIAL PKWY ERIE
HURON, OH 44839

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

2112 CLEVELAND AVE ERIE
HURON, OH 44839

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

HOOVER RD ERIE
HURON, OH 44839

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

2103 CLEVELAND ERIE
HURON, OH 44839

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

MAIN ST ERIE
HURON, OH 44839

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

1711 SAWMILL INDUSTRIAL PKWY ERIE
HURON, OH 44839

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

RYE BEACH RD 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 LIST .

SR 101 ERIE
SANDUSKY, OH 44870

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



ERIIS ENVIRONMENTAL DATA REPORT
OHIO LEAKING UNDERGROUND STORAGE TANKS

LRST - UNPLOTTABLE SITES
ERIIS Report #317596A

Mar 4, 1999

ERIIS ID FACILITY ADDRESS COUNTY

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

INCIDENT NO . STATUS LUST TRUST FUND ILTF) ELIGIBILITY
220126300 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 ILTF) ELIGIBILITY
72948000 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST .
39005022515 FARWELL ST LIFT STATION FARWELL ST ERIE

SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND (LTF) ELIGIBILITY
220078600 NO FURTHER ACTION ELIGIBLE FORLTF OVERSIGHT AND/OR SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST,
39006022720 GAS AMERICA 7065 US FIT 30 ERIE

SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND ILTF) ELIGIBILITY
880063800 NO FURTHER ACTION ELIGIBLE FOR LTF OVERSIGHT AND/OR SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST .
39005023788 PETERSON LIFT STATION PETERSON LN ERIE

SANDUSKY,OH 44870

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

39005024063 SANDUSKY SO OF EDUCATION 8118 CAMP ST ERIE
SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND ILTF) 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 TRUST FUND ILTF) ELIGIBILITY
220165100 NO FURTHER ACTION CLOSURE OF AN UNDERGROUND STORAGE TANK .

39005024617 UNKNOWN PERKINS TOWNSHIP ERIE
SANDUSKY,OH 44870

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

39005024619 UNKNOWN RAMADA & US RT 260 ERIE
SANDUSKY, OH 44870

INCIDENT NO . STATUS LUST TRUST FUND (LTF) ELIGIBILITY
221060900 REPORTED ELIGIBLE FOR LTF OVERSIGHT AND/OR SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST .



ERIIS ENVIRONMENTAL DATA REPORT
OHIO LEAKING UNDERGROUND STORAGE TANKS

LRST - UNPLOTTABLE SITES
ERIIS Report #317596A Mar 4, 1999

ERIIS ID FACILITY ADDRESS COUNTY

39005024848 UNKNOWN ICITY WATER/SEWER LINE) SR 101
SANDUSKY, OH 44870

ERIE

INCIDENT NO . STATUS LUST TRUST FUND (LTF) ELIGIBILITY
221113000 REPORTED ELIGIBLE FOR LTF OVERSIGHT AND/Oll SPENDING - SUSPECTED OR CONFIRMED FOR RELEASE OF PETROLEUM FROM A REGULATED LIST .



ERIIS ENVIRONMENTAL DATA REPORT
OHIO SOLID WASTE FACILITIES
SWF - UNPLOTTABLE SITE$

ERIIS Report #317596A Mar 4, 1999

ERIIS ID FACILITY OPERATOR
FACILITY ID ADDRESS ADDRESS

39018000056 HURON LIME COMPANY LANDFILL #1
22-00-04 RIVER RD

HURON, OH 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 44839-0451
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
HURON TOWNSHIP, OH
COUNTY : ERIE

FACILITY TYPE : PRIVATE, LIME SLUDGE
CAPACITY : 12 ACRES

H J MICHAELS HURON LIME COMPANY
NOT REPORTED
NOT REPORTED
1419) 433-2141

FACILITY STATUS : CLOSED

A.J . PARIS, HURON LIME COMPANY
PO BOX 451
HURON, OH 44839
(419) 433-2141

FACILITY STATUS : ACTIVE

NOT REPORTED
NOT REPORTED
NOT REPORTED
NOT REPORTED

FACILITY STATUS : CLOSED 1982



ERIIS ENVIRONMENTAL DATA REPORT
OHIO UNDERGROUND STORAGETANKS

RST - UNPLOTTABLE SITES
ERIIS Report #317596A

Mar 4, 1999
ERIIS ID OWNER
FACILITY ID FACILITY ADDRESS ADDRESS MANAGER

39010004878 RYE BEACH HY-MILER 2026 CLEVELAND RD
0-220041 HURON, OH 44839

COUNTY : ERIE

TANK ID 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
e TEMPORARILY OUT OF USE USED OIL

39010004952 DANIEL & CAROL LAPP 2112 CLEVELAND RD
0-220236 HURON,OH 44839

COUNTY : ERIE

TANKID STATUS SUBSTANC
1 REMOVED GASOLINE
2 REMOVED GASOLINE
3 REMOVED GASOLINE

39010005028 ERIE COUNTY LANDFILL HOOVER RD
0-226988 HURON, OH 44839

COUNTY : ERIE

TANKID STATUS SUBSTANC
1 CURRENTLY IN USE DIESEL

39010005038 GTENORTH, INC. MAIN & SHIRLEY
0-227135 HURON,OH 44839

COUNTY : ERIE

TANKID STATUS SUBSTANCE
2 CURRENTLY IN USE DIESEL

39010019398 DENNIS MICHELSON 2410 CLEVELAND SANDUSY RD
0-220307 HURON,OH 44839

COUNTY : ERIE

TANKID STATUS SUBSTANCE
1 CURRENTLY IN USE LINK
2 CURRENTLY IN USE LINK
3 CURRENTLY IN USE LINK
4 CURRENTLY IN USE LINK

39010004932 C .S .C . OIL CO . #484 607 PERKINS AVE
0-220191 SANDUSKY,OH 44870

COUNTY : ERIE

TANKID STATUS SUBSTANCE
1 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

CAPACITY AGE CONSTRUCTION
10,000 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 44839

CAPACITY AGE
-

CONSTRUCTION
6,000 F4 FIBERGLASS
6,000 24 FIBERGLASS
6,000 24 FIBERGLASS

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

CAPACITY AGE
-

CONSTRUCTION
1,000 T7 UNKNOWN

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

CAPACITY AGE
-

CONSTRUCTION
8,000 T FIBERGLASS

DENNIS MICHELSON
6322 148TH ST SW
EDMONDS, WA 98026

CAPACITY AGE CQNSIRUCTION
UNKNOWN UNK

UNKNOWN

UNKNOWN UNK UNKNOWN
UNKNOWN LINK UNKNOWN
UNKNOWN UNK UNKNOWN

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

CAPACITY AGE CONSTRUCTION
10,000 BARE STEEL
10,000 25 BARE STEEL
10,000 25 BARE STEEL



ERIIS ENVIRONMENTAL DATA REPORT
OHIO UNDERGROUND STORAGE TANKS

FIST - UNPLOTTABLE SITES
ERIIS Report #317596A

Mar 4, 1999
ERIIS ID OWNER
FACILITY ID FACILITY ADDRESS ADDRESS MANAGER

39010004967 CEDAR POINT
0-220277

TANKID 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

39010009266 SANDUSKY STEEL & SUPPLY CO .
0-390093

TANKID STATUS
1 REMOVED

39010015180 O.E . MEYER CO .
0-720201

TANKID STATUS
1 REMOVED
2 REMOVED

#1 CAUSEWAY DR
SANDUSKY, OH 44870
COUNTY : ERIE

SUBSTANCE
GASOLINE
DIESEL
GASOLINE
USED OIL
DIESEL
GASOLINE
GASOLINE

4957 FIT 260 N
NORWALK, OH 44870
COUNTY : ERIE

SUBSTANCE
GASOLINE

1520 E STATE ST
SANDUSKY, OH 44870
COUNTY : ERIE

SUBSTANCE
LINK
LINK

CEDAR FAIR LIMITED PARTNERSHIP
PO BOX 5006
SANDUSKY, OH 44870

CAPACITY AGE CONSTRUCTION
10,000 TT FIBERGLASS
6,000 13 FIBERGLASS
2,500 8 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, OH 44846

CAPACITY AGE
-

CONSTRUCTION
550 14 BARE STEEL

O.E . MEYER CO .
PO BOX 479
SANDUSKY, OH 44870

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

RONALD K . FUSSNER

STEVE LICHTESSIEN
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BORING LOGS
PLUM BROOK ORDNANCE WORKS

Acid Pit Area



HTRW DRILLING LOG District

Louisville

HOLE NUMBER
DPOI

COMPANY NAME
URS Gfeiner Woodward Clyde

2. DRILLING CONTRACTOR

Terra Trace

SHEET SHFFS-
1 OF 3

3. PROJECT

PLUM BROOK ORDINANCE WORKS
4. LOCATION

Sandusky, Ohio
5. NAME OF DRILLER

Kevin Conlon, Mike Marthaler

6. MANUFACTURER'S DESIGNATION7F DRILL

Hurricane Dual Sampler
7. SIZES AND TYPES OF DRILLING 1-3/4' ID Stainless Steel sampler with liner 8 . HOLE LOCATION
AND SAMPLING EQUIPMENT Acid Pit See Drawing

9. SURFACE ELEVATION

10. DATE STARTED 11 . DATE COMPLETED

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

6.2' bgs
13 . DEPTH DRILLED INTO ROCK

N/A .

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

NIA
14. TOTALDEPTH OF HOLE

12.0'bgs

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

N/A
18. GEOTECHNICAL SAMPLES

0

DISTURBED

1

UNDISTURBED

-
I

19. TOTAL NUMBER OF CORE BOXES

NIA
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER(SPECIR OTHER(SPECIFY) 121 .TOTALCORE

5 1 pH 2 1 SVOC 1 PCB 1 Toe
RECOVE%/A %

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

I Bentonite Chips

LOCATION SKETCH/COMMENTS SCALE : 1"

----------------------------------- --------------------- --------------------------- r ----- 7 ------------------ - -------------------- ----------- - -------------------------------- - ------------------

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

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

4-------------------------- 4 ----- 4------------- ------I ----- I . . . . . . -------I ------1- 1------- ------I ----- I . . . . . 1. ----- 11------ ------I ----- I -----

bebris Piles--------------------------------------------------- 7 ----- --------------------------------- *-------------------------- - --------------------------------------------- . . . . . . . . . . . 7 -----
Streim

----------- ------ ------ I------ ------ I------ ---- -- -- --------- --- - ----- - ------------------ ------ ----- -----------

. . . . :J)PQI ------------------------------- ------------------------------------------
------

:
------ ----------------------------7 --------- --------

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

--- -------------------------- -- ----------- -- ----
- ---------- 7 ----- ----- ----- - --------------------------------------------- *------ 7

Area

------------------------------------------------- Mainienshm-Road ------------------------- ------- 7 ------- ------------ ----------------------------- . . . . . . . . .

--------------------------- 4 -----4------ I------ 4--

---------- -------------------I -------------I------I .. ............ . . . .I

L------------ .... .. . . . L----------- ---------

.... . ... ..... I-------------- -------------------- -------------------------------- --

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

---- ------ ------ I-------
-------------------

------ -----------7 ----- ------------- ----- . . . . . .* ------------------- - ----- 7
-----------

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

---------- 7 ------------ ------
- ----------------- ------------------------------ ------------- ----- 7 -----

'ROJECT
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio

OLE NO
DP01

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



DistrictHTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

DP01
ROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 3
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL

ELEV . DEPTH DESCRIPTIONOFMATERIALS RESULTS OR CORE BOXNO . SAMPLE NO. BLOWCOUNT REMARKS

(a) (b) (c) (d) (0) (g) IN

0 - Loose, moist, light brown, No HS No Samph Grass Cover
fine-grained, Silty SAND (SP) with Fill
grass roots

PID not working
Lacustrine

1-4oz SVOC'S, PCB's
1-4oz TOC
1-2oz TAL Metals

2 - Medium stiff, moist, black, low plastic,
- organic rich Silty CLAY (CL), No HS PBOW99.

numerous grass roots DPO01-
0004 Pushed 04'

Rec=4.0'
T=1819

3
Stiff, moist, mottled, olive-black-red- Fill
gray, low plastic, Silty CLAY (CL) with
black nodules, few grass roots

Lacustrine

4
No HS PBOW99- Pushed 4-8'

DPO01- Rec-2 .4'
0006 T=1825

1-4oz TAL Metals

5
---____edofive , r moft1ed,

low plastic, Silty, Sandy CLAY (CL)
Z

Lacustrine
_

6
No HS

7
Mottling decreasing

8 -
No HS 4o Sarnpl( Pushed 8-12'

T=1830

Mostly Olive
Rec--3 .2'

9 -

101
'ROJECT HOLE NO

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP01

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



DistrictHTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

DP01
ROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 3 OF 3

FIELD SCREENING GEOTECH SAMPLE ANALYnCAL
ELEV. DEPTH DESCRIPTION OFMATERIALS RESULTS OR CORE BOX NO. SAMPLE NO. BLOWCOUNT REMARKS

(a) (b) (d) (g) (h)

10 No HS
Same : Clay as above Lacustrine
Stiff, moist, olive, low plastic, Silty
CLAY (CL)

12

Boftorn of boring 12' bgs
HS= Headspace
Rec=Recovery
T--Tirne

13 N/A= Not applicable
bgs=Below ground surface
oz--Ounce

14

15

z

16--

17

18=

20 -7 1 1 1 1 1
~OJECT I HOLE NO

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP01 I
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG District HOLE NUMBER

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

URS Ofemef WoodwafdClyde Terra Trace 1 OF 3
&PROJECT 4. LOCATION

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

Kevin Conlon, Mike Marthaler Hurricane Dual Sampler
7. SIZES AND TYPES OF DRILLING 1-3/4' ID Stainless Steel sampler with liner 8. HOLE LOCATION
AND SAMPLING EQUIPMENT Acid Pit See Drawing

9. SURFACE ELEVATION

10. DATE STARTED 11 . DATE COMPLETED

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

7' bgs
13 . DEPTH DRILLED INTO ROCK 16 . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

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

12.0'bgs I N/A
18 . GEOTECHNICAL SAMPLES DISTURBED RBED46i! 19. TOTAL NUMBER OF CORE BOXES

0 177 I N/A
20 . SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) 01 !1 . TOTAL CORE

9 3 2 SVOC 2 PCB 2 TOC
RECOVE%

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

Bentonite Chips

LOCATION SKETCH/COMMENTS

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

SCALE: 1"

-------------------------- 7 ------------ 1 ------ ------------------ ------------ -- ------------------

I ----- I ----- I -----I . . . . .------ ----- ------ ------

I--------------------------------------------- ----------------------------

------------------- ------ ------------I I ------ ------ ----------- -------

-- -

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

bebri~ Pil6s;
-- -- --------------------------------------------------------- ------ ------- - - - - - I I -

Stream
I--- -- ------ ------ ---------- . . . . . ------I

-------------------- -------------- ---------------- I--------------- -------------- -- ----- ---------- --------------- ------------------ ---------------------------

----- DP62------ - ----------- ------

------------------------------------------ --------------------------------------------------- -------- - ----- -----Acid-Pit ----- ----------------------- - -----------------
ArOa

L ----- L ----- I------ ------ ------ I------- ------I ------I

------------------------------- -------------- ------- +~Iaim c di -----t rraIi L-40a ----------------------------------- ---------------------------- ------ I------------

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

--------------------- 7 ----- 7 ---------------------------7 ------------ I---------------------------

:
-------------------- ------------- --- ---- ------------------------------------

-----------------
I------ ------ ------I ----- I-

------------------- ------------------------------------------------------- I------------ I------

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

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

L ------------------

------------- ------------- ------I ------------- ------------- ------------- -----------

----- ------ ------I I------ I------- ------ I------ I--------I ------I -----

-------------I ---------------------------------- 7 ----------- 7 ----- ------------ -- ----------- 7 -----

ROJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP02

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



OistrictF HTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

DP02
'JOJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 3
FIELDSCREENING GEOTECH SAMPLE ANALYTICAL

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS ORCOREBOXNO. SAMPLENO . BLOWCOUNT REMARKS
(b) (C) ((I) (e) (1) (9) (h)

0 - Loose, moist, gray to black, very fine, No HS PBOW99- Fill
Silty SAND (SP) DPOO02- Grass Cover

0002 PID Not working
1-4oz SVOC's, PCB's
1-4oz TOC

1 Z 1-2oz TAL Metals Z- _
T=1905

--\Loose, moist, black
- Clinker, very fine SAND (SP), black
--\staininq

Medium stiff, moist, gray to black, low
2 C Yplastic, organic rich, Silty LA (CL)

with numerous grass roots
No HS PBOW99- Native Topsoil

DPO02- T__1911
0004 Drove 4'spoon

1-4oz SVOC's, PCB's
1-4oz TOC

3 - 1-2oz TALMetals
-
- Rec=4.0'split into 2 samples
---------------- Lacustrine

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

4
No HS PBOW99- T--1 915

DPO02- 1-4oz TALMetals
0006 Rec=4'

Becomes olive red mottled Drove 4' but only sampled
4-6' bgs

5

6
No HS 4o Samph

7--

Becoming mostly olive

8
No HS 4o Sampl( Pushed 8-12'

Rec=4.0'
T--1 920

9=

10

Z

'ROJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP02

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



DtsuxlHTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

DP02
ROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 3 OF 3
FIELDSCREENING GEOTECHSAMPLE ANALYnCAL

ELEV. DEPTH DESCRIPTIONOF MATERIALS RESULTS OR COREBOXNO. SAMPLE NO . BLOWCOUNT REMARKS

(a) (b) (d) (a) M (9) (h)

10 No HS 140 Sampli
Same: Clay as above Lacustrine
Medium stiff, moist, olive-red mottled,
low plastic, Silty CLAY (CL)

Becomes olive, greenish-gray mottled

12--

Bottom of boring 12' bgs
HS= Headspace
Rec--Recovery
T=Time

13 NIA= Not applicable
bgs=Below ground surface
oz=Ounce

14

16--

17

19=

20 1 1 1 1
'ROJECT HOLE NO

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP02
ENG FORM 5056A-R, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG District HOLE NUMBER

Louisville DP03
COMPANYNAME 2 . DRILLING CONTRACTOR SHEET SHEETS

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

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio
S . 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 Stainless Steel sampler with liner 8 . HOLE LOCATION
AND SAMPLING EQUIPMENT

Acid Pit See Drawing
9. SURFACE ELEVATION

10 . DATE STARTED 11 . DATE COMPLETED

6-11-99 6-11-99
12- OVERBURDEN THICKNESS 15. DEPTH GROUN6WATER ENCOUNTE~ED

7.0'bgs
13 . DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

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

12.0'bgs N/A
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19 . TOTALNUMBER OF CORE BOXES

2 2 N/A
20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER(SPECIFY) OTHER(SPECIFY) 121.TOTALCORE

6 3 1 SVOC 1 PCB I TOC ...... %
22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

I Bentonite Chips

LOCATION SKETCH/COMMENTS SCALE: 1

---------------------- ------------ ------------ 1------------ 7---------------------------------- -------------------------------- ------------- ----------------- --------------------------------

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

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

PiL-Sbebris----------------------- ------------ ------------ -------------------------- ----------- ----- ------ ------- --- --------- --- -- ----- --------- I ------------ - - -
§trea: mre----------- --------- -------I------------------- ------ ------ ------I I------ I------ ------ ----- -- - ------ ------

.7

--*-DP~03L- :------ ----------------------------------------------------- ----------------- -- -- ---------------

----

- ------
71-8 :~--- --------------------------

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

-------------------------------------------- -------------------------------------------------- -- - AddEd - - -

-- ---------

----- ------- ----- ----- ------ ------- ------------ -----------7
Aroa

. . . . . .. . . . . . I------- ------ ------------ I. . . . . . ------ ------I
-------------

-------------------------- ----------- ------------ ---- MajnLenertm-Fkoae[ ----- ----- ----- ------ ---- -------. . . . . . - - - - - - - - - -- - -- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

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

- - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - --
-- - - - - - - - ------------------7----- 7 ---------------- - ------ ------------ ------------ 1 7 . . . . . . .. . . . . . . . . . . .

t ----- I------ ------I I------ I------- . . . . . .I I . . . . . ------ ------

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

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

--------------------------------------------------
7 ----- ------------- ----------- 7 ----- ------------ 7 ------------7 ------ ------------- -------------------------------7 ----------- 7 -----

-ZOJECT HOLE
NoPLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP03

LN(3 ~-QRM 5056-R, AUG 94 (Proponent : CECW-EG)



Distfict HOLE NUMBERHTRW DRILLING LOG (CONTINUATION SHEET) DP03
IOJECT PLUM BROOKORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 3
FIELDSCREENING GEOTECHSAMPLE ANALYTICAL

ELEV. DEPTH DESCRIPTION OFMATERIALS RESULTS ORCOREBOXNO. SAMPLENO . BLOWCOUNT REMARKS

(3) (b) (C) (d) (e) (g) (h)

0 Loose, dry, brown to light gray, very No HS Fill
fine grained SAND (SP) with some ' 'Silt ; crushed Limestone in top 0.3' 1-4oz SVOC S, PCB s

1-4oz TOC
1-2oz TAL Metals

Pushed 0-4'
Rec-- 4 .0'
-2= i t blM di tiff k l l ti T- 1 931, mo s ,e um s ac , ow p as c,

Silty CLAY (CL) No HS Geotech Sample PBOW99-
DPO03-
0004

3= Grading to olive-black reddish-gray
- mottled

4=
- Red brick fragments No HS Geotech Sample PBOW99 Pushed 4-8'

-OP003- Rec--3.1'
0006
+ Dup

DBOW-99
5 Medtw~tiff, mols mottled, DPO04--- low plastic, Silty CLAY (CL) with trace 0006 Rec--3.1'

very fine grained Sand T--1 935

1-4oz TAL Metals
z

No HS
Lacustrine

7--

Becomes mostly olive

8=
- No HS 4o Sampk Pushed 8-12'

T= 1 940
Rec=2.1'

9

10
"OJECT HOLE NO

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP03

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



DisbimHTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

DP03
ROJECT PLUM BROOKORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 3 OF 3
FIELDSCRESNING GEOTECHSAMPLE ANALYTICAL

ELEV. DEPTH DESCRIPTION OFMATERIALS RESULTS ORCOREBOXNO. SAMPLENO . BLOWCOUNT REMARKS

(a) (b) (C) (d) (g) (h)
10

Same: Clay as above Lacustrine
Medium stiff, moist, olive-red mottled,
low plastic, Sifty CLAY (CL)

12=

Bottom of boring 12'bgs
HS= Headspace
Rec--Recovery
T=Time

13 N/A= Not applicable
bgs=Below ground surface
oz--Ounce

14--

16--

17--

18=

20

z

7ROJECT HOLE NO
PLUM BROOK ORDINANCEWORKS Sandusky, Ohio DP03

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



SAMPLE COLLECTION FIELD SHEET
PLUM BROOK ORDNANCE WORKS

Acid Pit Area



SUMMARY OF ANALYTICAL SAMPLES COLLECTED AT ACID PIT AREA
PLUM BROOKORDNANCE WORKS - SANDUSKY, OHIO

Sampling Sample Sample TAL
Location Identification Date Time SVOCs PCBs pH Metals TOC-

Acid Pit Area
DPO I PBOW99-DPOO 1-0004 6/11/99 1819 X x x x x

PBOW99-DPOO 1-0006 6/11/99 1825 x

DP02 PBOW99-DPO02-0002 6/11/99 1905 X x x x
PBOW99-DPO02-0004 6/11/99 1911 x x x x
PBOW99-DPO02-0006 6/11/99 1915 x

DP03 PBOW99-DPO03-0004 6/11/99 1931 x x x x
PBOW99-DPO03-0006 6/11/99 1935 x
PBOW99-DPO04-0006 QC Duplicate 6/11/99 1950 x

i:TUDSTBACIDSUM Page I of 1 7/2/99



BORING LOGS
PLUM BROOK ORDNANCE WORKS

Locomotive Garage Area



HTRW DRILLING LOG Disftict HOLE NUMBER

Louisville DP01
COMPANYNAME 2 . DRILLING CONTRACTOR SHEET SHEETS

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

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

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

Fliner Inside Building 718 See Sketch
9. SURFACE ELEVATION

10. DATE STARTED 11 - DATE COMPLETED

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

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

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

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

0 1 N/A
20 . SAMPLES FOR CHEMICALANALYSIS VOC METALS OTHER (SPECIFY) OTHER(SPECIFY) OTHER(SP!SLFn 21 . TOTAL COREd

RECOVER~
3 x x 1 SVOC 1 PCB /A

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

I Bentonite Chips

LOCATION SKETCH/COMMENTS

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

SCALE : 1"
---------------------------------------------- --------------------------------------- -------------------

---------- 7 ------------------
i---------------------------------

------------ 7 ------------------- - ----------- 7 -----

------ ------ ----- II ------

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

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

Maintenance Pit-- ----- --- ------ - ---------------

-- -

---------------- -------------- -------------------------------------------------------- -------------- ------------- . . . . .

----------------- ------ -------I ----- I ----- ------ ------I ----- I------ I------- ------ -----------

LocorbotiVe Garage ----------- - -------------------------- - ----------------------------- - ------------------
-----

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

------ ----- ---------------- ------ :--Qverhead- --- . . . . . . ----------------------------------- ------------------------------------------------- ----- ------ ------D00i -
Do6rs

-- - -

---------- 1 ------ ---------------------------------- ----------------------- 7 ------------- 7 ----- ------ ------ ----------- ------------ 7 ----- ------------ - ------------ ----- ----------- - ----------------------- ------------ *
'

- - - -
Strew .

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

--

------------------------------- ---------------------I------ I--------------------- --

/
---- ----------- ------ ------------ I------ I------- .. . . .....I------ -------.. . . ..

-------------------------------------------------- ------------------ -- - ----------------------------- . . .... ..

:Mai6tendnce :Road
------------------- ----------- --------------------7 ------------ ------------- --

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

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

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

---------------------------------------------------------------
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-10JECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio I DP01
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DisbictHTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

DP01
ROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 2
FIELDSCREENING GEOTECHSAMPLE ANALYTICAL

ELEV. DEPTH DESCRIPTIONOFMATERIALS RESULTS ORCOREBOXNO . SAMPLENO. BLOWCOUNT REMARKS

(a) (b) (C) (d) (e) (I) (g)- (h)

0 Crushed Limestone (GP) Wth Silty No HS PID not working
fine-grained SAND

Fill
Pushed 0-4'
Rec--4 .0'

2--

3

Z

Mild dark staining

4 --- No HS Pushed 4-8'
Rec--3 .5'
Hit refusal right at 8'

5-
- T=0935

Z

6
PBOW99- 1-2oz TAL Metals
DP001-00CB 1-4oz SVOC's, PCB's

1-4oz TOC

7

eajVIITsfai~edTbFaciZ) jtt~ sfror~g
fuel odor after 7 2' b s. g

8

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

9 oz--Ounce
N/A= Not applicable

101

bgs=Below ground surface

70JECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio DP01

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



HTRW DRILLING LOG District

Louisville
HOLE NUMBER

SB01
COMPANYNAME 2. DRILLING CONTRACTOR SHEET SHEETS

URS Grainer Woodward Clyde URS Greiner Woodward Clyde 1 OF 3
3 . PROJECT 4. LOCATION

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

Mikhael Sonderman Hand Auger
7. SIZES AND TYPES OF DRILLING I Stainless steel hand auger with 3/4" OD

-
8. HOLE LOCATION

AND SAMPLING EQUIPMEN F bucket South side Building 718 See Sketch
9. SURFACE ELEVATION

10 DATE STARTED 11 . DATE COMPLETED

6-9-99 6-9-99
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

N/A 4 .8' bgs
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSEDTIME AFTER DRILLING COMPLETED

N/A ~ 9.6'bgs when finished drilling
14. TOTAL DEPTH OFHOLE 17. OTHERWATER LEVEL MEASUREMENTS (SPECIFY)

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

2 1-3'bgs and 5-T bgs I N/A
20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTH R (SPEC.BOTHER (SPECIFY) 21 . TOTAL CORE

9 3-X 3 SVOC 3 TOC I - "--- VE%A
22 . DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Cuttings

LOCATION SKETCH/COMMENTS

------------- -------------- 7 --------------------------------- ---------------------

SCALE : 1**

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

I I ------ ------ ------. . . . . . . . . . . ------I----- I ----- I ------ -----

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

MaintenancIi Pit :

-. - - --

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

----------------- . . . . . .
I-------------- ------I ------------

. LbcorhotiVe GAraq6 i
------------- 1------------ 7 ----- *------ ------I------------------------------- - ----------------- ----------- ----------------------- ------------------------------- ------ -----------

/pidg. ..,718 :
----- ----- ------------------- .... . . . . . . . .

-------------I------:-Ovorh"d- -------------- --------------------- ----------------- ------------- -------------------- --- 14;------- ------ I . . . . . ------:--------------------------
Doors

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

------- ------------------ ------ . . . .. . . . . . ... . ----Sto~~Sewei' . . . . . ---------------------------------- ----- ----------- ----------- 7 --------- 7 ------ ------ ------ - - - , - - - .
8trea'~m :

----SBQ1. . . . .

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

/
--------------I

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

Mairitenaince :Road
------------------- ----------- ------ --

t . . . . . . .

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

. . . . . . . . . . . . ----------------- -------I *------ ------I--

-----------------------I ------ ------------------I
----

--------------------I ------I -----------

. . . . ------I ----------- I------- ------ I------ ------ -------I I------ I------- ------

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

4------ ------------

----------- 7 ----- ------------ 1------------ 7 ----- ------I ------------- ------I ------ ------ I-------------

-i6JECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio SB01

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



Distr;ctHTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

SB01
!OJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 2 OF 3
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL

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

(a) (b) (C) (d) (1) (g) (h)

0 Crushed Limestone with very fine Background PBOW99- Fill
grained Silty SAND, dry HS=O ppm SBO01- Grass Cover z:

0001 Z
Loose, dry, brown, very fine-grained HS=O ppm

_
1-4oz SVOC's, PCB's

Silty SAND (SP) with trace Clay and 1-4oz TOC
1 :: grass roots 1-2oz TAL Metals.-

HS=O ppm Geotech SamplePBOW99- Lacustrine
SB001- T=1745
0003 1-4oz SVOC's

1-4oz TOC
1-2oz TAL Metals

2 T=1825
Clinker appears to have 7
sloughed in from top of

1/2" piece of slag or clinker boring

Only trace Clay, becoming very light
3 to yellowish brown

HS=O ppm PBOW99. 1-4oz SVOC's
S13001- 1-4oz TOC

Becomes moist 0005 1-2oz TAL Metals
T=1850

4 rown to __~k-st, 61a Tov;~o, r~oi (Tari~b
plastic, CLAY (CL) with trace of fine

:: -\Sand Z
Loose, moist, light brown, fine SAND

'= ~LS_E) with t~ac~e cLf C~Iay . .. ..
__ Hit groundwater at -4.8'bgs- tiff, moist, brown, low plastic,MediU~ri s

5= Silty CLAY (CL) with trace fine Sand
- HS=O ppm Geotech Sample Water level may be perched

on top of Clay

Becomes olive gray-yellow mottled

6_7_

z

Becomes olive with some red mottling

7
HS=O ppm

8

Red moftling decreasing

HS=O ppm

9 t gray and black moffling in olive
Clay

IOJECT HOLE NO
PLUM BROOK ORDINANCE WORKS Sandusky, Ohio S801

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



DistrictHTRW DRILLING LOG (CONTINUATION SHEET)
HOLE NUMBER

SB01
ROJECT PLUM BROOK ORDINANCE WORKS INSPECTOR SHEET SHEETS

Sandusky, Ohio Michael Sonderman 3 OF 3
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL

ELEV. DEPTH DESCRIPTION OFMATERIALS RESULTS OR COREBOX NO. SAMPLE NO. SLOWCOUNT REMARKS

(a) (b) (C) (d) (e) (f) (g) (h)

10 -

_

HS=O Lacustrine
- Same: Clay as above

Medium stiff, moist, olive with light
gray and black mottling, low plastic,
CLAY (CL)

12

13--

Bottom of boring 13.'bgs
HS=Headspace
Rec--Recovery
T=Time

14 oz--Ounce
N/A= Not applicable
bgs=Below ground surface

15=

16--

17--

18

19=

20
'ROJECT HOLE ~O

PLUM BROOK ORDINANCE WORKS Sandusky, Ohio SB01

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



SAMPLE COLLECTION FIELD SHEET
PLUM BROOK ORDNANCE WORKS

Locomotive Garage Area



SUMMARYOF ANALYTICAL SAMPLES COLLECTED AT LOCOMOTIVE GARAGE AREA
PLUM BROOK ORDNANCE WORKS - SANDUSKY, OHIO

Sampling, Sample Sample TAL
Location Identification Date Time SVOCs PCBs Metals TOC

Locomotive Garage Soils
SBO I PBOW99-SBOOI-0001 6/9/99 1745 X x x x

PBOW99-DPOOI-0003 6/9/99 1825 X x x x
PBOW99-DPOO 1-0005 6/9/99 1850 X x x x

DPO I PBOW99-DPOO 1-0008 6/11/99 0935 X x x x

Surface Water
Swol PBOW99-SWOOI-0001 6/11/99 0900 X x x

PBOW99-SWO02-0001 QC Duplicate 6/11/99 1050 X x x
SW03 PBOW99-SWO03-0001 6/11/99 1755 X x x

iAFUDS\PBL0C0SUM Paae I of 1 7/2/99w



GEOTECHNICAL SOIL TESTING RESULTS
PLUM BROOK ORDNANCE WORKS



Page 1 of 1 Table B-1 GEO FUDS
45FL99010A.00 Plum Brook Ordnance Works - Locomotive Garage

Summary of Laboratory Test Data Sandusky, Ohio
Unconfined Compression

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
SBO 1 3 SM 12 24 21 33
SBOI 7 CL 28 32 20

labsum /drb URS Greiner Woodwar, ,de



Page I of I Table B-I GEO FUDS
45FL99010A.00 Plum Brook Ordnance Works - Acid Area

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 Voltime
No . Depth Soil Content Weight Limit Limit No . 200 Data Strength Failtire Strength Strength Change Data

ft Classification % pcf % % Sieve Figure ksf % ksf ksf Figures
DP03 4 SM 19 33 24 37
DP03 6 CL 28 33 21

labstity. /drb URS Greiner Woodwai ide
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QF"banterra
Quanterra Incorporated
4101 Shuffel Drive, NW
North Canton, Ohio 44720

330 497-9396 TeLephone
330 497-0772 Fax

ANALMCAL REPORT

PlJ3K BROOK ORDIUMCH WORKS

Lot #: A9F160105

U-S. Armmy Corps of Ragineers

QUANTERRA MMRPORATED

July 26, 1999



CASE NARRATWE
A9F160105

The following report contains the analytical results for twelve solid samples and four water samples
submitted to Quanterra-North Canton by the U.S . Army Corps of Engineers from the Plum Brook
Ordnance Works 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
m this report were analyzed for the parameters fisted on the Analytical Methods Summarypage in
accordance with the method indicated.

'Me 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 .

The Radiation analyses were performed at the Quanterra St . Louis facility . The sample ID A9F160107-
013 represents the client's sample "PBOW99-RN002-0001" .

The Explosives analyses were performed at the Quanterri Knoxville facility .

SUPPLEMENTAL QC INFORMATION

SAMPLE RECEIVING

The coolers were received at the laboratory at temperatures of 1 .3, 1 .4and 1 . 1 0 C.

GC/1'VB SENUVOLATILES

Sample "PBOW99-DPOO 1-0008 BLDG 7/8" had elevated reporting limits due to matrix interference .

Sample "PBOW99-SWOOI-0001" exhibited surrogate recoveries outside acceptance Emits . Upon
re-extraction and re-analysis, all surrogates were within acceptance limits; however, the
recommended sample holding time had expired . Both sets of data are reported .

Surrogate recoveries were outside acceptance limits in samples "PBOW99-SBOOI-003 BLDG
7/8", "PBOW99-SWO02-0001" and "PBOW99-SWO03-0001" due to probable matrix effect .
The recoveries were >10% and the associated quality control was acceptable; therefore, no
corrective action was taken .

Due to high analyte concentrations or matrix interference, the matrix spike for batch 9168115 was
analyzed at a dilution . No corrective action is required for a dilution .



CASE NARRATIVE (continued)

MIETALS

Serial dilution ofa 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 'T".

Method blank contamination occurred.
0 All affected analytes which were detected at a level less than 5% ofthe sample amount are flagged with

4 Where blank contamination was a common laboratory contaminant, and was less than two times the
reporting limit, affected analytes are flagged with "MBD".

Matrix spike recovery and relative percent difference (RPD) data were not calculated for some analytes: due
to the sample concentration readings greater thati four times the spike amount. See the Matrix Spike
Report for the affected analytes, whichhave 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 'W'.

GENERAL CHEMISTRY

Solid samples submitted forpH analysis were received past the recommended holding times.



ANALYTICAL NXIMODS SUAEV1ARY

A9FI60105

ANALYTICAL
PARAMETER METHOD

Inductively Coupled Plasma (ICP) Metals
Mercury in Liquid waste (Manual Cold-Vapor)
Mercury in Solid Waste (Manual Cold-Vapor)
Nitroaromatics and Nitramines by HPLC
PCBs by SW-846 8082
Semivolatile Organic Compounds by GC/MS
Soil and Waste pH
Total Organic Carbon
Total Organic Carbon
Total Residue as Percent Solids
Trace Inductively Coupled Plasma (ICP) Metals
Volatile Organics by GC/MS

References :

SW846 6010B
SW846 7470A
SW846 7471A
SW846 8330
SW846 8082
SW846 8270C
SW846 9045C
MCAWW 415 .1
SMCA WALKLEY-BLACK
MCAWW 160 .3 MOD
SW846 6010B
SW846 8260B

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 .

r



SAA09LE SUMMARY

A9FI60105

W014V SAMPLE4 CLIENT SAMPLE ID DATE TIME-

CWX5C 001 PBOW99-DPO01-0008 BLDG 7/8 061 11/99 09 :35
CWXSE 002 PBOW99-DPOOI-0004 ACID AREA 06/11/99 18 :19
CWXSF 003 PEOW99-DPOOI-0008 ACID AREA 06/11/99 18 :25
CWXSG 004 PBOW99-DPO02-0002 ACID AREA 06/11/99 19 :65
CWXSH 005 PBOW99-DPO02-0004 ACID AREA 06/11/99 19 :11
CWX5j 006 PBOW99-DPO02-0006 ACID AREA 06/11/99 19 :15
CWXSK 007 PBOW99-DPO03-0004 ACID ARLEA 06/11/99 '19 :31
CWX5L 008 PBOW99-DPO03-0006 ACID AREA 06111199 19 :35
CWX5N 009 PBOW99-DPO04-0006 ACID AREA 06/11/99 19 :50
CWXSP 010 PBOW99-SBOOI-001 BLDG 7/8 06/09/99 17 :45
CWXSR Oil PBOW99-SBO01-003 BLDG 7/8 06/09/59 18 :25
CWX5T 012 PBOW99-SBOOI-0005 BLDG 7/8 06/09/99 18 :50
CWX5V 013 PBOW99-RN002-0001 06/11/93 17 :45
CWXSW 014 PBOW99-SWOOI-0001 06/11/a9 09 :00
CWX5X 015 PBOW99-SWO02-0001 06/11/59 10 :50
CWX60 016 PBOW99-SWO03-0001 06/11/99 17 :55

NOTE (S) :
The analytical results of the samples listed above are presented on the following pages.

4,11 calculations are performed before rounding to avoid round-off errors in calculated results.

suits noted as *ND' were not detected at or above the stated limit.

This report must not be reproduced . except in full. without the written approved of the laboratory.
Results for the following parameters am never reported on a dry weight basis: color. corrosivity, density, flashpoint, ignitability, layers, odor,

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

5



U_S_ ARMY CORPS OF ENGMEERS

Client Sample ID : PBOW99-DPO01-0008 BLDG 7/8

GC/MS Semivolatiles

Lot-Sample #. . . : A9F160105-001 work Order #. . . : CWXSCIO, Matrix--------- SOLID
Date Sampled. . . : 06/11/99 09 :35 Date Received- . : 06/14/99
Prep Date . . . . . . : 06/17/99 AnalYSis Date . . : 06/28/99
Prep Batch #. . . : 9168115
Dilution Factor: So
V Moisture ----- : 20 Method--------- : SW846 8270 C

REPORTING
PARAMETER RESULT LIMIT UNITS
Acenaphthene ND 21000 ug/kg
Acenaphthylene ND 21000 ug/kg
Anthracene ND 21000 ug/kg
Benzo(a)anthracene ND 21000 ug/kg
Benzo(b)fluoranthene ND 21000 ug/kg
Benzo(k)fluoranthene ND 21000 ug/kg
Benzo(ghi)perylene ND 21000 ug/kg
Benzo(a)pyrene ND 21000 ug/kg
bis(2-Chloroethoxy) ND 21000 ug/kg

methane
bis(2-Chloroethyl)- ND 21000 ug/kg

ether
bis(2-Ethylhexyl) ND 21000 ug/kg

phthalate
.Bromophenyl phenyl ND 21000 ug/kg
ether

Butyl benzyl phthalate ND 21000 ug/kg
4-Chloroaniline ND 21000 ug/kg
4-Chlorc-3-methylphenol ND 21000 ug/kg
2-Chloronaphthalene ND 21000 ug/kg
2-Chlorophenol ND 21000 ug/kg
4-Chlarophenyl phenyl ND 21000 ug/kg

ether
Chrysene ND 21000 ug/kg
Dibenz(a,h)anthracene ND 21000 ug/kg
Dibenzofuran ND 21000 ug/kg
Di-n-butyl phthalate ND 21000 ug/kg
1,2-Dichlorobenzene ND 21000 ug/kg
1,3-Dichlorobenzene ND 21000 ug/kg
1,4-Dichlorobenzene ND 21000 ug/kg
3,31-Dichlorobenzidine ND 21000 ug/kg

enol2,4-Dichloroph ND 21000 ug/kg
'Diethyl phthalate ND 21000 ug/kg

2,4-Dimethylphenol ND 21000 ug/kg
Dimethyl phthalate ND 21000 ug/kg
Di-n-octyl phthalate ND 21000 ug/kg
4,6-Dinitro- ND 50000 ug/kg

2-methylphenol

(Continued on next page)



U.S . ARHr CORPS OF MG329HERS

Client Sample I:D : PBOW99-DPO01-0008 BLDG 7/8

GCAMS Semivolatiles

Lot-Sample A9F160105-001 Work Order #. . . : CWXSC101 Ma=r±x:--------- : SOLID

REPORTING
PARAMETER RESULT LIMIT UN=_
2,4-Dinitraphenol ND 50000 ug/kg
2,4-Dinitrotoluene ND 21000 ug/kg
2,6-Dinitrotoluene ND 21000 ug/kg
Fluoranthene ND 21000 ug/kg
Fluorene ND 21000 ug/?-g
Hexachlorobenzene ND 21000 ug/kg
Hexachlcrobutadiene ND 21000 ug/ks
Hexachlorocyclopenta- ND 21000 ug/kg

diene
Hexachloroethane ND 21000 ug/kg
Indeno(1,2,3-cd)py-rene ND 21000 ug/'-cg
isophorone ND 21000 ug/kg
2-Methylnaphthalene ND 21000 ug/kg
2-Methylphenol ND 21000 ug/kg
Naphthalene ND 21000 ug/,-g
2-Nitroaniline ND 50000 ug/?-g
3-Nitroaniline ND 50000 ug/T--=
4-Nitroaniline ND 50000 ug/7--g
'itrobenzene ND 21000 Ug/.4:g
z-Nitrophenol ND 21000 ug/,jcg
4-Nitraphenol ND 50000 ug/'zc-z
N-Nitrosodi-n-propyl- ND 21000 ug/'-<g

amine
N-Nitrosodiphenylamine ND 21000 ug/kg
Pentachlorophenol ND 50000 ug/?-=
Phenanthrene ND 21000 ug/.kg
Phenol ND 21000 ug/kg
Pyrene ND 21000 ug/k=
1,2,4-Trichlorobenzene ND 21000 Ug/k_-g
2,4,5-Trichlorophenol ND 21000 ug/icg
2,4,6-Trichloraphenol ND 21000 ug/kg
Carbazole ND 21000 ug/k--
4-Methylphenol ND 21000 ug/:<g
bis(2-Chlaroisopropyl) ND -21000 ug/k=

ether

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-dS 0 .0 DIL,- (23 - 120)
Terphenyl-d14 0 .0 DIL,- (18 - 137)
2-Fluorobiphenyl 0 .0 DIL,- (30 - 115)
2-Fluorophenol 0 .0 DIL,- (30 - 115)
Phenol-d5 0 .0 DIL,- (24 - 113)
-
4,6-Tribromophenol 0 .0 DIL,- (19 - 122)

(Continued on next page)



U-S . AMU CORPS OF ENG72UZPS

Client Sample ID : PBON99-DPO01-0008 BLDG 7/8

GC/MS Semivolatiles

Lot-Sample # A9FIG0105-001 Work Order #. . . : CWXSC101 wa trix . . . . . . . . . : SOLID

NOM (S) :
DIL The concentration is estimated or not reported due to dilution or the presence of interfering analytes .

* Surrogate recovery is outside stated control limits .

Results and reporting limits have been adjusted fordry weight.
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U_S_ ARMr CORPS OF ENGIMMRS

Client Sample ZD : PBOW99-DPO01-0008 BLDG 7/8

GC Sentivolatiles

Lot-Sample #. . . : A9F160105-001 Work Order #. . . : CWX5C10W Matrix--------- : SOLID
Date Sampled--- : 06/11/99 09 :35 Date Received.- : 06/14/99
Prep Date . . . . . . : 06/19/99 Analysis Date-- : 06/23/99
Prep Batch #. . . : 9170107
Dilution Factor : 1
Ir Moisture . . . . . : 20* method. . . . . . . . . : SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

REPORTING
RESULT LIMIT UNITS
ND 41 ug/kg
ND 41 ug/kg
ND 41 ug/kg
ND 41 ug/kg
ND 41 ug/kg
ND 41 ug/kg
450 41 ug/kg

PERCENT RECOVERY
RECOVERY LIMITS
824 (10 - 129)
64 (10 - 138)

OTE (S) :
Surrogate recovery is outside stated control lbnits.

Results and reporting Limits have been adjusted for dry weight.



U.S . ARMY CORPS OF ENG110MRS

Client Sample ID : PBOW99-DPO01-0008 BLDG 7/8

TOTAL Metals

Lot-Sample A9F160105-001
Date Sampled . . . 06111199 09 :35 Date Received- . : 06/14/99
* Moisture . . . . . 20

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch #. . . 9179293
Silver ND 0 .62 mg/kg SW846 6010B

Dilution Factor : 1 -

Alumdmum 1460 25-0 mg/kg SW846 6010B
Dilution Factor : 1

Arsenic 6 .4 1-2 mg/kg SW846 6010B
Dilution Factor : 1

Barium 623 25-0 mg/kg SW846 6010B
Dilution Factor : 1

Beryllium ND 0 .62 mg/kg SW846 6010B
Dilution Factor : 1

Imium, 6.7 0-25 mg/kg SW846 6010B
Dilution Factor : 1

Calcium 123000 625 mg/kg SW846 6010B
Dilution Factor : 1

Chromium 3.48 0.62 ing/kg SW846 6010B
Dilution Factor : 1

Cobalt ND 6 .2 mg/kg SW846 6010B
Dilution Factor : 1

Lead 1330 0-37 mg/kg SW846 6010B
Dilution Factor : I

Copper 759 3 .1 ing/kg SW846 6010B
Dilution Factor : 1

Antimony 3.0 .9 1 .2 mg/kg SW846 6010B
Dilution Factor : 1

Iron 29200 12-5 mg/kg SW846 6010B
Dilution Factor : 1

Selenium NI) 0 .62 mg/kg SW846 6010B
Dilution Factor : 1

(Continued on next page)

Matrix. . . . . . . : SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER

06/29-07/19/99 C'NMC10J

06/29-07/19/99 CWXSC103

06/29-07/19/99 CIMC10K

06/29-07/22/99 CWXSC104

06/29-07/19/99 CA-XSC105

06/29-07/22/99 CWnC10L

06/29-07/19/99 C=SC106

06/29-07/19/99 UMMSCION

06/29-07/19/99 CWX5C107

06/29-07/19/99 CWXSCION

06/29-07/19/99 CWX5C108

06/29-07/19/99 CWX5C10P

06/29-07/19/99 C-KXSC109

06/29-07/19/99 CWZ5C10Q

101



U.S . AMU CORPS OF ENGINMMS

Client Sample ZD : PBOW99-DPOOI-0008 BLDG 7/8

TOMRL Metals

Lot-Sample # A9F160105-001 Matrix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT TJNITS METHOD ANALYSIS DATE ORDER Wu
Mercury ND 0 .12 mg/kq SW846 7471A 06/29-07/06/99 C'RXSC10T

Dilution Factor : 1

Potassium ND 625 mg/kg SW846 6010B 06/29-07/19/99 C'AXSCIOA
Dilution Factor : 1

Thallium ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 C-WX5C10R
Dilution Factor : I

Magnes II= 13300 62S mg/kg SW846 6010B 06/29-07/19/99 CWX5Cl0C
Dilution Factor : 1

Wa 2ganese 384 l -9 mg/kg SW846 6010B 06/29-07/19/99 C=SCIOD
Dilution Factor : 1

Sodium ND 625 mg/kg SW846 6010B 06/29-07/19/99 C-AM5CIOE
Dilution Factor : 1

::kel 17-9 5-0 mg/kg SW846 6010B 06/29-07/19/99 CWX5C10F
Dilution Factor : 1

Vanadium ND 6 .2 mg/kg SW846 6010B 06/29-07/19/99 CN-L5C10G
Dilution Factor : 1

Zinc 808 "M 2-5 m9/k9 SW846 6010B 06/29-07/19/99 ' r 11 C10H
Dilution Factor : 1

19= (S) :
Results and reporting Limits have been adjusted for dry weight.

NMB This analyte is present at a reportable level in the associated method blank but is lea than 5% of the sample amounL

I,,'



U_S_ ARHr CORPS OF MIGMERERS

Client Sample ID: PBOW!99-DPOOI-0008 BLDG 7/8

General Chemi stry

Lot-Sample * . . . : A9F160105-001 Work Order # --- : CWXSC Matrix. . . . . . . . . : SOLID
Date Sampled --- : 06111199 09 :35 Date Received- . : 06/14/99
* Moisture . . . . . : 20

PREPARATION-: PREP
PARAMTER RESULT RL UNITS METHOD ANALYSIS DATE BATCH
Percent Solids 80 .0 0 .10 V b1CANW 160 .3 IBM 06/26-06/28/99 9177122

DiLution Factor : 1

Total Organic Caxbon 13000 120 mg/kq SKM XMiKLEY-BLAC 07/05/99 9186124
DiLution Factor : 1

NOTE (S) :
RL Reporting Limit

Resuits and reporting Umits have been adjusted for dry weighL
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U.S_ ARHr CORPS OF ENGIMERS

Client Sample ID : PBOW99-DPOOI-0004 ACID AREA

GC/NS Semivalat:Lles

LOt-Sample # --- : A.9F160105-002 Work Order # . . . : CwXsEloi Matrix --------- : SOLID
Date Sampled--- : 06/11/99 18 :19 Date Received-- : 06/14/99
Prep Date . . . . . . : 06/17/99 Analysis Date-- : 06/28/99
Prep Batch #. . . : 9168115
D±1ution Factor : I
%- Moisture ----- : 12 Method --------- : SW846 8270C

PARAMETER
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo (a) pyrene
bis(2-Chloroethoxy)

methane
bis(2-Chlorcethyl)-

ether
bis(2-Ethylhexyl)

phthalate
4-Bromophenyl phenyl

ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chloraphenol
4-Chlorophenyl phenyl

ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
Di-n-octyl phthalate
4,6-Dinitro-

2-methylphenol

REPORTING
RESULT LIMIT UNITS
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg

ND 370 ug/kg

ND 370 ug/kg

ND 370 ug/kg

ND 370 ug/kq
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg

ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 910 ug/kg

(Continued on next page)
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U_S_ ARMY CORPS OF ENGnMERS

Client Sample ID : PBOW99-DPOOI-0004 ACID AREA

GC/BS Semivolatiles

Lot-Sample # A9FI60105-002 Work Order #. . . : CWX5E101 Matrix. . . . . . . . . : SOLID

PARAMETER
2,4-Dinitrophenol
2,4-DirLitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenta-

diene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
NaDhthalene
2-Nitroaniline
3-Nitroaniline
,1-Nitroaniline
-trobenzene

2-Nitraphenol
4-Nitrophenol
N-Nitrosodi-n-propyl-

amine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichloraphenol
2,4,6-Trichlorophenol
Carbazole
4-Methylphenol
bis(2-Chloroisopropyl)

ether

SURROGATE
Nitrobenzene-d5
Terphenyl-d14
2-Fluorobiphenyl
2-Fluorophenol
Phenol-d5

4,6-Tribromophenol

REPORTING
RESULT LIMIT UNITS
ND 910 ug/kg
430 370 ug/lcg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/ka
ND 370 ug/kg
ND 370 ug/kg

ND 370 ug/ka
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/kg
ND 910 ug/ka
ND 910 ug/kg
ND 910 ug/kcT
ND 370 ug/kg
ND 370 ug/k=
ND 910 ug/kg
ND 370 ug/ka

ND 370 ug/kg
ND 910 ug/lcg
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/k=
ND 370 ug/ks
ND 370 ug/kg
ND 370 ug/kg
ND 370 ug/ka
ND 370 ug/kg
ND 370 ug/ka

PERCENT RECOVERY
RECOVERY LIMITS
56 (23 - 120)
66 (18 - 137)
63 (30 - 115)
55 (30 - 115)
48 (24 - 113)
41 (19 - 122)

NOM (S) :
Resuits and reporting limits have been adjusted for dry weight.
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U.S . ARKr CORPS OF ENG3=ZRS

Client Sample 3M : PBON99-DPOOI-0004 ACID AREA

GC SemlivolatIles

Lot-Sample #--- : A9F160105-002 work Order #. . . : CWX5E10W Matrix--------- : SOLID
Date Sampled . . . : 06/11/99 18 :19 Date Received-- : 06/14/99
Prep Date . . . . . . : 06/19/99 Analysis Date . . : 06/23/99
Prep Batch # --- : 9170107
Dilution Factor : I
V Moisture ----- : 12 Method --------- : SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

REPORTING
RESULT LIMIT UNITS
ND 37 ug/kg
ND 37 ug/kg
ND 37 ug/kg
ND 37 ug/kg
ND 37 ug/kg
ND 37 ug/kg
ND 37 ug/kg

PERCENT RECOVERY
RECOVERY LIMITS
74 (10 - 129)
89 (10 - 138)

KY= (S) :
Results and reporting limits have beqn adjusted fordry weighL

I I-S



U.S - AR?ff CORPS OF EHGnqMZRS

Client Sample ID : PBOT#99-DPO01-0004 ACID AREA

TOTAL Metals

Lot-Sample A9F160105-002 Matrix------- : SOLID
Date Sampled. . . : 06/11/99 18 :19 Date Received.- : 06/14/99
V Moisture . . . . . : 12

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

Prep Batch #--- : 9179 293
Silver ND 0 .57 mg/kg SW846 6010B 06/29-07/19/99 CWXSEIOJ

Dilution Factor : 1

Alumimm 10100 22-7 mg/kg SW846 6010B 06/29-07/19/99 C-dXSE103
Dilution Factor : 1

Axsexxic 10 .1 1 .1 mg/kg SW846 6010B 06/29-07/i9/99 CWX5E10K
Dilution Factor : 1

Barium 112 22-7 mg/kg SW846 6010B 06/29-07/22/99 CWXSE104
Dilution Factor : 1

Beryllium ND 0 .57 mg/kg SW846 6010B 06/29-07/19/99 CWXSE105
Dilution Factor : 1

Imium ND 0 .23 mg/kg SW846 6010B 06/29-07/22/99 CWXSE10L
Dilution Factor : 1

calcium 2850 568 mg/kg SW846 6010B 06/29-07/19/99 CWXSE106
Dilution Factor : 1

Chraimium 16 .0 0.57 mg/kg SW846 6010B 06/29-07/19/99 CWX5H10M
Dilution Factor : 1

CobaI t 10 .3 5.7 mg/kg SW846 6010B 06/29-07/19/99 CWX5H107
DiLution Factor : 1

Learl 8.6 0.34 mg/kg SW846 6010B 06/29-07/19/99 7 XSE10N
Dilution Factor : I

Copper 8.8 2 .8 mg/kg SW846 6010B 06/29-07/19/99 CWXSE108
Dilution Factor : 1

Antimony ND 1 .1 mg/kg SW846 6010B 06/29-07/19/99 CWX5E10P
Dilution Factor : 1

Iron 21300 MBB 11-4 mg/kg SW846 6010B 06/29-07/19/99 CWXSE109
Dilution Factor : 1

Selenium ND 0 .57 mg/kg SW846 6010B 06/29-07/19/99 CWXSEIOQ
Dilution Factor ; I

(Continued on next page)
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U.S . ARMY CORPS OF ENGn=RS

Client Sample ID : PBON99-DPO01-0004 ACID AREA

TOTAL Metals

Lot-Sample #--- : A9FI60105-002 ?Ah :3:±x. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARA14ETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .11 mg/kg SW846 7471A 06/29-07/06/99 CWXSE10T

Dilution Factor : 1

Potassium 911 568 mg/kg SW846 6010B 06/29-07/19/99 CWX5-EIQA
Dilution Factor : 1

Thallium ND 1 .1 mg/kg SW846 6010B 06/29-07/19/99 CWX!S210R
Dilution Factor : 1

Magnesium 1520 568 mg/kg SW846 6010B 06/29-07/19/99 CWXSE10C
Dilution Factor : 1

Manganese 675 1-7 mg/kg SW846 6010B 06/29-07/19/99 CWXSE10D
Dilution Factor : 1

Sodium ND 568 mg/kg SW846 6010B 06/29-07/19/99 CWXSE10E
Dilution Factor : 1

'_ckel 32-9 4-5 mg/kg SW846 6010B 06/29-07/19/99 CWXSEIOF
Dilution Factor : 1

Vanadi-um 31-2 5 .7 mg/kg SW846 6010B 06/29-07/19/99 CWXSEIOG
Dilution Factor : 1

Zinc 82-8 MBB 2-3 mg/kg SW846 6010B 06/29-07/19/99 CW=10H
Dilution Factor : 1

NOTE (S) :
R~ults and rapornag limsts hay* b~n adjusted for dry weight-

NMB This Analyte is present at a reportable level in the associated method blank but is less than 5% of the sample amotmL



U.S - ARMr CORPS OF KHGnqM3rRS

Client Sample ID : PBOW99-DPO01-0004 ACID AREA

General Chemistry

Lot-Sample A9F160105-002 Work Order #--- : CWXSE Matrix--------- : SOLID
Date Sampled. . . : 06111199 18 :19 Date Received-- : 06/14/99
V Moisture . . . . . : 12

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #

pH (solid) 5-7 No UnitS SW846 9045C 06/14/99 9168202
DiLution Factor : 1

Percent Solids 88 .1 0 .10 V MCANW 160-3 MID 06/26-06/28/99 9177122
DiLution Factor : 1

Total Organic Carbon 8100 110 ing/kg SW_A VOMKLEY-BLAC 07/05/99 9186124
Ditution Factor : 1

NO= (S) :
RL Reporting Limit

Results and reporting limits have been 4usted for dry weight.
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U_S_ ARMY CORPS OF MIGnmRS

Client Sample ID : PBOW99-DPOOI-0008 ACID AREA

TOTAL Metals

Lot-Sample A9F1601 05-003 wa =ix . . . . . . . : SOLID
Date Sampled--- : 06/11/9 9 18 :25 Date Received- . : 06/14/99
t Moisture . . . . . : 18

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

Prep Batch : 9179293
Silver ND 0 .61 mg/kg SW846 6010B 06/29-07/19/99 CWX5F10G

Dilution Factor : 1

Aluminum 10800 24-3 mg/kg SW846 6010B 06/29-07/19/99 CWXSF101
Dilution Factor : 1

Arsenic 9-5 1-2 mg/kg SW846 6010B 06/29-07/19/99 CWXSF10H
Dilution Factor : 1

Barium 91-2 24-3 M9/k9 SW846 6010B 06/29-07/22/99 CWXSF102
Dilution Factor : 1

Beryllium ND 0 .61 mg/kg SW846 6010B 06/29-07/19/99 CWX5F103
Dilution Factor : 1

idmium 0 .27 0-24 mg/kg SW846 6010B 06/29-07/22/99 CWX5F10J
Dilution Factor : 1

calcium 3310 606 m,9/k9 SW846 6010B 06/29-07/19/99 CWXSF104
Dilution Factor : 1

Chromium 19 .1 0-61 m9/k9 SW846 6010B 06/29-07/19/99 CWX5F10K
Dilution Factor : 1

Cobalt 23 .7 6-3. mg/kg SW846 6010B 06/29-07/19/99 CWX5FlO5
Dilution Factor : 1

Lead 11_9 0-36 mg/kg SW846 6010B 06/29-07/19/99 CWX5F10L
Dilution Factor : 1

Capper 16-6 3 .0 mg/kg SW846 6010B 06/29-07/19/99 CWXSF106
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 CWX5F10M
Dilution Factor : 1

Iron 25300 12-1 mg/kg SW846 6010B 06/29-07/19/99 CWX5FI07
Dilution Factor : 1

Selenium ND 0 .61 mg/kg SW846 6010B 06/29-07/19/99 CWX5F10N
Dilution Factor : 1

(Continued on next page )



U.S . ARMY CORPS OF ENGINEERS

Client Sample ID : PEOW99-DPO01-0008 AC33) AREA

TOTAL Metals

Lot-Sample #. . . : A9F160105-003 Matrix --------- : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER 4
Mercury ND 0 .12 mg/kg SW846 7473-A 06/29-07/06/99 CWXSFIOQ

Dilution Factor : 1

Potassium 1250 606 mg/kq SW846 6010B 06/29-07/19/99 CWXSF108
Dilution Factor : 1

Thallium ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 CWXSF10P
Dilution Factor : 1

magnesium 3230 606 mg/kg SW846 6010B 06/29-07/19/99 CWZSF109
Dilution Factor : 1

Manganese 1140 1 .8 mg/kg SN846 6010B 06/29-07/19/99 CWKSF10A
Dilution Factor : 1

Sodium ND 606 mg/kg SW846 6010B 06/29-07/19/99 CWX5F10C
Dilution Factor : 1

ckel 50-3 4 .9 mg/kg SW846 6010B 06/29-07/19/99 CWKSF10D
Dilution Factor : 1

vanadium 24 .5 6-1 mglkg SW846 6010B 06/29-07/19/99 CWX5F10E
Dilution Factor : 1

Zinc 98 .3 IMBB 2 .4 mg/kg SW846 6010B 06/29-07/19/99 CWX5F10F
Dilution Factor : 1

100TH (S) :
Results and reporting limits hnve boaz~ adjusted for dry weight.

UBBThis analyte is present at a reportable level in the associated method blank but is less than 5% of the sample amounL
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U_S_ ARMY CORPS OF miGniECERS

Client Sample ID : PBON99-DPOOI-0008 ACID AREA

General Chemistry

Lot-Sample 4--- : A9F160105-003 Work Order #--- : CWX5F Matrix. . . . . . . . . : SOLID
Date Sampled . . . : 06/11/99 18 :25 Date Received- . : 06/14/99
V Moisture . . . . . : 18

PREPARATION- PREP
PARAMETER RES= RL UNITS METHOD ANALYSIS DATE BATCH

Percent Solids 82 .5 0-10 V MCANW 160 .3 INM 06/26-06/28/99 9177122
DiLution Factor : 1

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



U_S_ ARMr CORPS OF MIGIMMRS

Client Sample ID : PBM9-DPO02-0002 ACID AREA

GC/MS Semivolatiles

Lot-Sample A9FI60105-004 Work Order *.- . : CWX5G101 w- :3:-:Lx--------- : SOLID
Date Sampled. . . : 06/11/99 19 :05 Date Received .- : 06/14/99
Prep Date . . . . . . : 06/17/99 Analysis Date- . : 06/29/99
Prep Batch *. . . : 9168115
Dilution Factor : 2 .5
V Moisture ----- : 15 Method--------- : SW846 8270C

REPORTING
PARAMETER RESULT LIMIT UNITS
Acenaphthene ND 970 ug/kg
Acenaphthylene ND 970 ug/kg
Anthracene ND 970 ug/kg
Benzo(a)anthracene ND 970 ug/kg
Benzo(b)fluoranthene ND 970 ug/kg
Benzo(k)fluoranthene ND 970 ug/kg
Benzo(ghi)perylene ND 970 ug/kg
Benzo(a)pyrene ND 970 ug/kg
bis(2-Chloroethoxy) ND 970 ug/kg

methane
bis(2-Chloroethyl)- ND 970 ug/kg

ether
bis(2-Ethylhexyl) ND 970 ug/kg

phthalate
4-Bromophenyl phenyl ND 970 ug/kg

ether
Butyl benzyl phthalate ND 970 ug/kg
4-Chloroaniline ND 970 ug/kg
4-Chloro-3-methylphenol ND 970 ug/kg
2-Chloronaphthalene ND 970 ug/kg
2-Chlorophenol ND 970 ug/kg
4-Chlorophenyl phenyl ND 970 ug/kg

ether
Chrysene ND 970 ug/kg
Dibenz(a,h)anthracene ND 970 ug/kg
Diben ofuran 1400 970 ug/kg
Di-n-butyl phthalate ND 970 ug/kg
1,2-Dichlorobenzene ND 970 ug/kg
1,3-Dichlorobenzene ND 970 ug/kg
1,4-Dichlorobenzene ND 970 ug/kg
3,31-Dichlorobenzidine ND 970 ug/kg
2,4-Dichlorophenol ND 970 ug/kg
Diethyl phthalate ND 970 ug/kg
2,4-Dimethylphenol ND 970 ug/kg
Dimethyl phthalate ND 970 ug/kg
Di-n-octyl phthalate ND 970 ug/kg
4,6-Dinitro- ND 2400 ug/kg

2-methylphenol

(Continued on next page)



U-S. ARMY CORPS OF ENGnG3ZRS

Client Sample ID : PBON99-DPO02-0002 AC333 AREA

GC/XS Semivolatiles

Lot-Sample # A9F160105-004 Work Order CWXSG101 Matrix. . . . . . . . . : SOLID

PARAMETER
2,4-Dinitrophenol
2,4-DixLitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenta-

diene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthal
2-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Titrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propyl-

amine
N-Nitrosodiphenylamine
Pentachloraphenol

"=ntjj_,-ene

Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Carbazole
4-Methylphenol
bis(2-Chloroisopropyl)

ether

SURROGATE
Nitrobenzene-dS
Terphenyl-d14
2-Fluorobiphenyl
2-Fluorophenol
Phenol-dS
,4,6-Tribromophenol

REPORTING
RESULT LIMIT UN--- S
ND 2400 ug/kg
4000 970 ug/kg
ND 970 ug/.*<g
ND 970 ug/'-,cg
ND 970 ug/kg
ND 970 ug/kg
ND 970 ug/'--g
ND 970 ug/kg

ND 970 ug/kg
ND 970 ug/"<g
ND 970 ug/.-g
5600 970 U9/k9
ND 970 ua/'<g
3400 970 ug/k9
ND 2400 ug/kg
ND 2400 ucj,1kg
ND 2400 ug/~,g
ND 970 ug/kg
ND 970 ua/--g
ND 2400 ug/"-g
ND 970 ua/kg

ND 970 ug/kg
ND 2400 ug/.-g
1500 970 U9/k9
ND 970 ug/kg
ND 970 ug/,-g
ND 970 ug/kg
ND 970 ug/:Cg
ND 970 ug/kg
ND 970 ug/ka
ND 970 ug/kg
ND 970 ug/,-g

PERCENT RECOVERY
RECOVERY LIMITS
64 DIL (23 - 120)
70 DIL (18 - 137)
72 DIL (30 - 115)
32 DIL (30 - 115)
46 DIL (24 - 113)
23 DIL (19 - 122)

(Continued on next page)
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U_S_ AMU CORPS OF ENGnMRS

Client Sample ID : PBON99-DPO02-0002 ACID AREA

GC/MS Semivolatiles

Lot-Sample # A9F160105-004 Work Order *--- : CWX5G101 Matrix--------- : SOLID

IKYM (S) :
DIL The concentration is estimated or not crported due to dilution or the presence of interfering amilytes .

Results sad reporting limits hnve been adjusted for dry weight.
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U-S. ARMr CORPS OF MWGILMERS

Client Sample ID : PBOW99-DPO02-0002 ACID AREA

GC Semivolatiles

Lot-Sample #. . . : A9FIG0105-004 Work Order #--- : CWXSG10W Matrix. . . . . . . . . : SOLID
Date Sampled. . . : 06/11/99 19 :05 Date Received- . : 06/14/99
Prep Date . . . . . . : 06/19/99 Analysis Date- . : 06/23/99
Prep Batch #. . . : 9170107
Dilution Factor: 1
V Moisture ----- : 15 Method--------- : SW846 8082

PARAMETER
Axoclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

REPORTING
RESULT L1141T UNITS
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg

PERCENT RECOVERY
RECOVERY LIMITS
67 (10 - 129)
85 (10 - 138)

OTE (S) :
Aesults and reporting limits have been adjusted for dry weight.
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U-S. ARMY CORPS OF ENGnmas

Client Sample ID : PBON99-DPO02-0002 ACID AREA

TOTAL Metals

Lot-Saimple A9F160105-004 Matrix. . . . . . . : SOLID
Date Sampled. . . : 06/11/99 19 :05 Date Received- . : 06/14/9 9
I- Moisture -- --- : 15

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

Prep Batch : 9179293
Silver ND 0 .59 mg/kg SW846 6010B 06/29-07/19/99 CWXSGIOJ

Dilution Factor : 1

Aluminum 6290 23 .5 mg/kg SW846 6010B 06/29-07/3-9/99 C-rMG103
Dilution Factor : 1

Arsenic 7 .3 1 .2 mg/kg SW846 6010B 06/29-07/19/99 CWX5G10K
Dilution Factor : 1

Barium S4_7 23-S mg/kg SW846 6010B 06/29-07/22/99 CWX5G104
Dilution Factor : 1

Beryllium ND 0 .59 mg/kg SW846 6010B 06/29-07/19/99 CWX5G105
Dilution Factor : 1

dmium ND 0 .24 mg/kg SW846 6010B 06/29-07/22/99 CWX5G10L
Dilution Factort 1

Calcium 4180 588 mg/kg SW846 6010B 06/29-07/19/99 CWXSG106
Dilution Factor : 1

Chromium 11 .7 0 .59 mg/kg SW846 6010B 06/29-07/19/99 CWXSGIOM
Dilution Factor : 1

Cobalt ND 5 .9 mg/kg SW846 6010B 06/29-07/19/99 CWXSG107
Dilution Factor : 1

Lead 17-2- - .-- 0-35 mg/kg SW846 6010B 06/29-07/19/99 CIMG10H
Dilution Factor : 1

Copper 13 .0 2 .9 mg/kg SW846 6010B 06/29-07/19/99 CWX5G108
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 CWX5G10P
Dilution Factor : 1

Iran 16000 EBB , 11-8 mg/kg SW846 6010B 06/29-07/19/99 CWXSG109
Dilution Factor : 1

qelenium ND 0 .59 mg/kg SW846 6010B 06/29-07/19/99 CWXSG10Q
Dilution Factor : 1

(Continued on next page )
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U. S - ARMY CORPS OF MIG32WERS

Client Sample ID : PBOW99-DPO02-0002 ACID AREA

TOTAL Meta-Is

Lot-Sample # . . . : A9FI60105-004 16atriX--------- : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .12 mg/kg SW846 7471A 06/29-07/06/99 CWXSG10T

Dilution Factor : 1

Potass3.u- 758 588 mg/kg SW846 6010B 06/29-07/19/99 C%tX5G1aA
Dilution Factor : 1

Thallium ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 CWXSG10R
Dilution Factor : 1

Magnesium 1110 588 mg/kg SW846 6010B 06/29-07/19/99 CWXSGIOC
Dilution Factor : 1

Manganese 205 1-8 mg/kg SW846 6010B 06/29-07/19/99 CWK5G10D
Dilution Factor : 1

Sod:Lum ND 588 mg/kg SW846 6010B 06/29-07/19/99 CWXSG10E
Dilution Factor : 1

ckel 12 .8 4.7 mg/kg SW846 6010B 06/29-07/19/99 CWXSG10F
Dilution Factor : 1

Vanadium 22-0 5.9 mg/kg SW846 6010B 06/29-07/19/99 CWXSG10G
Dilution Factor : 1

zinc 38 .2 2-4 mg/kg SW846 6010B 06/29-07/19/99 CWX5G10H
Dilution Factor : 1

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

NMB 711is analYte is Present at a reportable Level in the associated method blank but is few tban 5% of the sample arnounL
NMD Tbds analyte is present in the associated method bk& at an amount that n less than two times the reportmg limiL
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U-S . ARKr CORPS OF ENGIMERS

Client Sample ID : PBON99-DPO02-0002 ACID AREA

General Chemistry

Lot-Sample A9F160105-004 Work Order #. . . : CWXSG Matrix--------- : SOLID
Date Sampled--- 06/11/99 19 :05 Date Received . . : 06/14/99
V Moisture ----- 15

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH

pH (solid) 7-1 No Units SW846 9045C 06/14/99 9168202
DiLution Factor : 1

Percent Solids 85-0 0.10 1- NCANW 160 .3 MOD 06/26-06/28/99 9177122
DiLution Factor : 1

Total Organic Carbon 17000 120 ing/kg SIK:A XUAELET-BLA 07/05/99 9186124
DiLution Factor : 1

NOTE (S) :
RL Reporung Lunit
Results and reporting Limits have been adjusted for dry weight.
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U.S - AMU CORPS OF XYGnMERS

Client Sample ID : PBOW99-DPO02-0004 ACID AREA

GC/MS Semivolatiles

Lot-Sample #--- : A9F160105-005 Work Order #. . . : CWXSH101 Matrix--------- : SOLID
Date Sampled--- : 06111199 19 :11 Date Received- . : 06/14/99
Prep Date . . . . . . : 06/17/99 Analysis Date .- : 06/28/99
Prep Batch # . . . : 9168115
Dilution Factor: 1
!k Moisture . . . . . : 15 Method --------- SW846 8270C

PARAMETER
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
bis(2-Chloroethoxy)

methane
bis(2-Chloroethyl)-

ether
,is(2-Ethy1hexyl)

phthalate
4-Bromophenyl phenyl

ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl

ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,31-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
Di-n-octyl phthalate
4,6-Dinitro-

2-methylphenol

REPORTING
RESULT LIMIT UNITS
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg

ND 390 ug/kg

ND 390 ug/kg

ND 390 ug/kg

ND 390 ug/kq
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg

ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 390 ug/kg
ND 950 ug/kg

(Continued on next page)



U.S - ARHr CORPS OF zoGnimps

Client Sample 3M : PBON99-DPO02-0004 ACID AREA

GC1W., Semlivolatiles

Lot-Sample A9F160105-005 Work Order CWXSH101 Mactrix--------- : SOLID

PARAMETER
2,4-Dinitraphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorabutadiene
Hexachlorocyclopenta-

diene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
'itrobenzene
z-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propyl-

amine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Carbazole
4-Methylphenol
bis(2-Chloroisopropyl)

ether

SURROGATE
Nitrobenzene-d5
Terphenyl-d14
2-Fluorobiphenyl
2-Fluorophenol
Phenol-d5
.4,6-Tribromophenol

REPORTING
RESULT LIMIT UN=
ND 950 Ug/kg
1100 390 Ug/kg
ND 390 Ug/kg
ND 390 Ug/kg
ND 390 ug/k:g
ND 390 Ug/'cg
ND 390 Ug/kg
ND 390 ug/kg

ND 390 Ug/kg
ND 390 ug/lcg
ND 390 Ug/k=
ND 390 Ug/kg
ND 390 Ug/Icg
ND 390 Ug/kg
ND 950 ug/lcg
ND 950 Uq/1cg
ND 950 Ug/kg
ND 390 Ug/ks
ND 390 Ug/k=
ND 950 Ug/kg
ND 390 Ug/kg

ND 390 Ug/kg
ND 950 Ug/kg
ND 390 Ug/kg
ND 390 ug/k=_
ND 390 Ug/Jcg
ND 390 Ug/kg
ND 390 Ug/Icg
ND 390 Ug/kZ3
ND 390 ug/kg
ND 390 Ug/kg
ND ~390 ug/k=_

PERCENT RECOVERY
RECOVERY LIMITS
70 (23 - 120)
72 (18 - 137)
72 (30 - 115)
67 (30 - 115)
69 (24 - 113)
41 (19 - 122)

NOTE (S) :
Results and reporting liznits have been adjusted for dry weight.
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U-S - ARM!r CORPS OF XNGI1W?XRS

Client Sample :ED-- PBON99-DPO02-0004 A= AREA

GC Semivolatiles

Lot-Sample #--- : A9F160105-005 Work Order #. . . : CWX5jjj0V Matrix--------- : SOLID
Date Sampled. . . : 06/11/99 19 :11 Date Received. . : 06/14/99
Prep Date . . . . . . : 06/19/99 Analysis Date .- : 06/23/99
Prep Batch #- .- : 9170107
Dilution Factor: i
V Moisture . . . . . : 15 Method--------- : SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

REPORTING
RESULT LIMIT UNITS
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg

PERCENT RECOVERY
RECOVERY LIMITS
78 (10 - 129)
90 (10 - 138)

1OTE (S) :
Xesults and rePorting Uzwts have been 4ustod fordry weighL
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U.S. AR1ff CORPS OF M9GnqHHRS

Client Sample ID : PBON99-DPO02-0004 ACID AREA

TOTAL Metals

Lot-Sample #. . . : A9FI60105-005 Matrix. . . . . . . : SOLID
Date Sampled--- : 06/11/99 19 :11 Date Received- - : 06/14/99

moisture -- --- is

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

Prep Batch 9179293
Silver ND 0 .59 mg/kq SW846 6010B 06/29-07/22/99 CWX5H10J

Dilution Factor : 1

Alumini= 8640 23 .7 mg/kg SW846 6010B 06/29-07/19/99 CWXSH103
Dilution Factor : 1

Arsenic 17 .7 1.2 mg/kg SW846 6010B 06/29-07/19/99 CWXSH10K
Dilution Factor : 1

Ra ri Um 425 23 .7 mg/kg SW846 6010B 06/29-07/22/99 CWXSH104
Dilution Factor : 1

Beryllium ND 0 .59 mg/kg SW846 6010B 06/29-07/19/99 CWX5H105
Dilution Factor : 1

dmium ND 0 .24 mg/kg SW846 6010B 06/29-07/22/99 CWX5H10L
Dilution Factor : 1

Calcium 3420 592 mg/kg SW846 6010B 06/29-07/19/99 CWXSM06
Dilution Factor : 1

Chromium 22 .5 0-59 mg/kg SW846 6010B 06/29-07/19/99 LWSMOX
Dilution Factor : 1

Cobalt 10-9 5 .9 mg/kg SW846 6010B 06/29-07/19/99 CKX5B:107
DiLution Factor : 1

Lead 11-5 0.35 mg/log SN846 6010B 06/29-07/19/99 CWXSHION
Dilution Factor : 1

Copper 3.4 .0 3.0 mg/kg SW846 6010B 06/29-07/19/99 CWXSH108
Dilution Factor : I

Antimony ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 CWXSHIOP
Dilution Factor : 1

Iran 46400 11 .8 mg/kg SW846 6010B 06/29-07/19/99 CWXSH109
Dilution Factor : 1

Selenium ND 0 .59 mg/kg SW846 6010B 06/29-07/19/99 CWXSHIOQ
Dilution Factor : 1

(Continued on next page)
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U. S . ARHr CORPS OF EwnwERS

Client Sample ID : PBON99-DPO02-0004 AC1D AREA

TOTAL Metals

Lot-Sample 4 --- : A9F160105-005 watrix--------- : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .12 mg/kg SW846 7471A 06/29-07/06/99 CWXSHIOT

Dilution Factor : 1

Potassium 1120 592 mg/kg SW846 6010B 06/29-07/19/99 CWXSBMaA
Dilution Factor : I

Thallium ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 CWX_=H10R
Dilution Factor : 1

Magnesium 1460 592 mg/kg SW846 6010B 06/29-07/19/99 CWXBMOC
Dilution Factor : 1

Manganese 412 1-8 mg/kg SW846 6010B 06/29-07/19/99 CWX5MOD
Dilution Factor : 1

Sodium ND 592 mg/kg SW846 6010B 06/29-07/19/99 CWY---H10E

Dilution Factor : I

.Ckel 27 .2 4 .7 mg/kg SW846 6010B 06/29-07/19/99 CWXSMOF
Dilution Factor : 1

Vanadium 49 .9 5-9 mg/kg SW846 6010B 06/29-07/19/99 CWX5MOG
Dilution Factor : 1

Zinc 99 .6 IMBB 2 .4 mg/kg SW846 6010B 06/29-07/19/99 CWXMnOH

Dilution Factor : I

NOTE (S) :

Pesuits and reporting linuts hn~e been adjusted for dry Weight.

NMEThis analyte is present at a reportable level in the associated method blank but is less than 5% of the sample amount.
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U. S - ARMr CORPS OF XWG3NEZRS

Client Sample ID: PBON99-DPO02-0004 ACID AREA

General Chemistry

Lot-Sample # A9F160105-005 Work Order #--- : CWXSH Matrix--------- : SOLID
Date Sampled--- : 06/11/99 19 :11 Date Received- . : 06/14/99
V Moisture ----- : 15

PREPARATION- PREP
PARAMETER RESULT RL WITS METHOD ANALYSIS DATE BATCH

Percent Solids 84-5 0 .10 V M(M%W 160-3 INIOD 06/26-06/28/99 9177122
Dilution Factor : 1

Total organic Carbon 7400 120 mg/kg SHCA WAIaaXY-AT 07/05/99 9186124
Dilution Factor : 1

NOTE (S) :
RL Reporting Untit
Results and reporting liauts have been adjusted for dry weighL



U.S . ARMY CORPS OF XHGnM0RS

Client Sample ID : PBOW99-DPO02-0006 ACXD AREA

TOTAL Metals

Lot-Sample A9FI60105-006 matrix ------- : SOLID
Date Sampled--- : 06111199 19 :15 Date Received. . : 06/14/99
V Moisture . . . . . : 20

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

Prep Batch 9179293
Silver ND 0 .62 mg/kq SW846 6010B 06/29-07/22/99 CWXSJ10G

Dilution Factor : 1

Aluminum 17200 24-9 mg/kg SW846 6010B 06/29-07/19/99 CIPEEW101
Dilution Factor : 1

Arsenic 10 .2 1.2 mg/kg SW846 6010B 06/29-07/19/99 CWXSJ10H
Dilution Factor : 1

Barium 138 24 .9 mg/kg SW846 6010B 06/29-07/22/99 CWXSJ102
Dilution Factor : 1

Beryllium 0.66 0 .62 mg/kg SW846 6010B 06/29-07/19/99 CWX5J103
Dilution Factor : 1

Admium ND 0 .25 mg/kg SW846 6010B 06/29-07/22/99 CWXSJ10J
Dilution Factor : 1

Calcium 1930 622 mg/kg SW846 6010B 06/29-07/19/99 CWXSJ104
Dilution Factor : 1

Chromium 28 .6 0 .62 mg/kg SW846 6010B 06/29-07/19/99 CWXSJIOK
Dilution Factor : 1

Cobalt 25-7 6-2 mg/kg SW846 6010B 06/29-07/19/99 CWX5Jl05
Dilution Factor : 1

Lead 3.3-8 0.37 mg/kg SW846 6010B 06/29-07/19/99 CWXSJ3.OL
Dilution Factor : 1

Copper 25-2 3-1 M91kq SW846 6010B 06/29-07/19/99 CWXSJ106
Dilution Factor : 1

Antimony ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 CWX5J10M
Dilution Factor : 1

Iran 38500 3.2-4 mg/kg SW846 6010B 06/29-07/19/99 CWXSLT107
Dilution Factor : 1

Iqlenium ND 0 .62 mg/kg SW846 6010B 06/29-07/19/99 CWXSL710N
Dilution Factor : 1

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

Client Sample ID : PBON99-DPO02-0006 A= AREA

TOTAL Metals

Lot-Sample #. . . : A9F160105-006 Matrix--------- : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .12 mg/kg SW846 7471A 06/29-07/06/99 CWXSJIOQ

Dilution Factor : I

Potassium 2260 622 mg/kg SW846 6010B 06/29-07/19/99 CWXSJ108
Dilution Factor : 1

Thallium ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 CWXSJ10P
Dilution Factor : 1

Magnesium 4310 622 mg/kg SW846 6010B 06/29-07/19/99 CWX:5J109
Dilution Factor : 1

Manganese 891 1 .9 mg/kg SW846 6010B 06/29-07/19/99 L"VMJlQA
Dilution Factor : 1

Sodium ND 622 mg/kq SW846 6010B 06/29-07/19/99 CWXSJ10C
Dilution Factor : 1

-:kel 45-2 5 .0 mg/kg SW846 6010B 06/29-07/19/99 CWX5J10D
Dilution Factor : 1

Vanadium 33-7 6-2 mg/kg SW846 6010B 06/29-07/19/99 CWX5J10E
Dilution Factor : 1

Zinc 97 .8 IMBB 2 .5 mg/kg SW846 6010B 06/29-07/19/99 CWXSJ10F
Dilution Factor : 1

NOTE (S) :
Rmults and reporting limirs have been adjuged for dry weight.

NMB 17his arWyte is present at a reportable level in the amociated method blank but is ten than 5% of the sample. amotmL
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U. S . AlUff CORPS OF MIGnUKORS

Client Sample 3M: PSON99-DPO03-0004 AC1D A29A

GC/MS Semivolatiles

Lot-Sample #--- : A9F160105-007 Work Order #. . . : CWXSK101 M3tzix. . . . . . . . . SOLID
Date Sampled . . . : 06/11/99 19 :31 Date Received- . : 06/14/99
Prep Date . . . . . . : 06/17/99 Aualysis Date . . : 06/28/99
Prep Batch #-- . : 9168115
Dilution Factor : 1
Ir Moisture . . . . . : 33 Method ----------- SW846 8270C

PARAMETER
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
bis(2-Chloroethoxy)

methane
bis(2-Chloroethyl)-

ether
bis(2-Ethylhexyl)

phthalate
4-Bromophenyl phenyl

. ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl

ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,31-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
Di-n-octyl phthalate
4,6-Dinitro-

2-methylphenol

REPORTING
RESULT LIXIT UN=
ND 490 ug/Icg
ND 490 ug/kg
ND 490 ug/lcg
ND 490 ug/lcg
ND 490 ug/kg
ND 490 ug/k:g
ND 490 ug/kg
ND 490 ug/~--g
ND 490 ug/~=g

ND 490 ug/lag

ND 490 ug/k;;

ND 490 ug/,.,Cg

ND 490 ug/'=
ND 490 ug/k:g
ND 490 ug/k=
ND 490 ug/k:g
ND 490 ug/lag
ND 490 ug/k:g

ND 490 ug/k-_
ND 490 ug/l=
ND 490 ug/ka
ND 490 ug/k=
ND 490 ug/ I,---
ND 490 ug/k--
ND 490 ug/~_-
ND 490 ug/k--
ND 490 ug/k-=
ND 490 ug/k--
ND 490 ug/3c;F
ND 490 ug/l=
ND 490 ug/k--
ND 1200 Ug/k_-

(Continued on next page)



U.S - ARKr CORPS OF E:NGnm3ZRS

Client Sample ID : PBON99-DPO03-0004 ACID ARXA

GC/XS Sem:Lvolat:Lles

Lot-Sample # A9F160105-007 Work Order #--- : CWXSK101 Ma:trix--------- : SOLID

PARAMETER
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenta-

diene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
itrobenzene

,.,-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propyl-

amine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Carbazole
4-Methylphenol
bis(2-Chloroisopropyl)

ether

SURROGATE
Nitrobenzene-dS
Terphenyl-d14
2-Fluorobiphenyl
2-Fluorophenol
Phenol-d5
4,6-Tribromophenol

REPORTING
RESULT L111IT UN=_
ND 1200 Ug/kg
ND 490 Ug/kg
ND 490 Ug/kg
ND 490 Ug/kg
ND 490 Ug/kg
ND 490 Ug/kg
ND 490 Ug/1cg
ND 490 ug/kg

ND 490 Ug/kg
ND 490 Ug/Tcg
ND 490 Ug/Icg
ND 490 Uq/'1-cg
ND 490 Ug/kg
ND 490 Ug/kg
ND 1200 Ug/kg
ND 1200 ug/kg
ND 1200 ug/1--g
ND 490 Ug/kg
ND 490 Ug/kg
ND 1200 Ug/kg
ND 490 Ug/kg

ND 490 Ug/k=
ND 1200 ug/k=-
ND 490 Ug/kg
ND 490 Ug/kg
ND 490 ug/kg
NI) 490 ug/lcg
ND 490 Ug/'cg
ND 490 Uq/kg
ND 490 Ug/kg
ND 490 ug/k=
ND 490 Ug/kg

PERCENT RECOVERY
RECOVERY LIMITS
74 (23 - 120)
72 (18 - 137)
74 (30 - 115)
69 (30 - 115)
72 (24 - 113)
40 (19 - 122)

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



U. S . ARMY CORPS OF ENGINUMS

Client Sample ID : PBOW99-DPO03-0004 ACID AREA

GC Semivolatiles

Lot-Sample #. . . : A9F160105-007 Work Order # --- : CWX5K10W Matzix--------- SOLID
Date Sampled. . . : 06111199 19 :31 Date Received-- : 06/14/99
Prep Date ------ : 06/19/99 Analysis Date 06/23/99
Prep Batch # . . . : 9170107
Dilution Factor: I
t Moisture . . . . . 33 Method. . . . . . . . . SW846 8082

REPORTING
PARAMETER RESULT LIMIT UNITS
Aroclor 1016 ND 49 ug/kg
Aroclor 1221 ND 49 ug/kg
Aroclor 1232 ND 49 ug/kg
Aroclor 1242 ND 49 ug/kg
Aroclor 1248 ND 49 ug/kg
Aroclor 1254 ND 49 ug/kg
Aroclor 1260 ND 49 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 89 (10 - 129)
Decachlorobiphenyl 91 (10 - 138)

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



U.S . ARHr CORPS OF XOGIZIBERS

Client Sample ID : PBOW99-DPO03-0004 ACID AR1?A

TOTAL Metals

Lot-Sample # . . . : A9F160105-007 Matrix. . . . . . . : SOLID
Date Sampled- . . : 06/11/99 19 :31 Date Received- . : 06/14/99
V Moisture -- --- : 33

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER 4

Prep Batch # : 9179293
Silver ND 0 .75 mg/kg SW846 6010B 06/29-07/22/99 CWXSK10J

Dilution Factor : 1

Aluminm 9500 30-0 mg/kg SW846 6010B 06/29-07/19/99 CWX5K3_03
Dilution Factor : 1

Arsenic 15-2 1 .5 mg/kg SW846 6010B 06/29-07/19/99 CWX5K10K
Dilution Factor : 1

Barium 140 30 .0 mg/kg SW846 6010B 06/29-07/22/99 CWX5K104

Dilution Factor : 1

Beryllium ND 0 .75 mg/kg SW846 6010B 06/29-07/19/99 CWXSK105

Dilution Factor : 1

Ldmium 0-46 0-30 mg/kg SW846 6010B 06/29-07/22/99 CWX5K10L
Dilution Factor : 1

Calcium 7520 750 mg/kg SW846 6010B 06/29-07/19/99 CWX5K:L06

Dilution Factor : 1

Chromium 16-3 0-75 mg/kg SW846 6010B 06/29-07/19/99 CWX51UOM
Dilution Factor : 1

Coba I t 22-9 7 .5 mg/kg SW846 6010B 06/29-07/19/99 CWX5K107
Dilution Factor : 1

Lead 11 .6 0-45 mg/kg SW846 6010B 06/29-07/19/99 CWX5K10N
Dilution Factor : 1

Copper 11-7 3 .7 mg/kg SW846 6010B 06/29-07/19/99 CWX5K108
Dilution Factor : 1

Antimony ND 1 .5 mg/kg SW846 6010B 06/29-07/19/99 CWX5K10P
Dilution Factor : 1

Iran 30600 MBB 15 .0 mg/kg SW846 6010B 06/29-07/19/99 CWX5KI09
Dilution Factor : 1

Selenium ND 0 .75 mg/kg SW846 6010B 06/29-07/19/99 CWXSK10Q
Dilution Factor : 1

(Continued on next page)
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U-S - ARMY CORPS OF ENGIZEKERS

Client Sample ID : PBCM99-DPO03-0004 AC3:D AREA

TOTAL Meta-Is

Lot-Sample # A9F160105-007 Ha =ix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER 41it
Mercury ND 0 .15 mg/kg SW846 7471A 06/29-07/06/99 CWX5K10T

Dilution Factor : 1

Potassiuat 892 750 mg/kg SW846 6010B 06/29-07/19/99 CWXSKIQA
Dilution Factor : 1

Thallium ND 1 .5 mg/kg SW846 6010B 06/29-07/19/99 CWXSKIOR
Dilution Factor : 1

Magnesium 1900 750 mg/kg SW846 6010B 06/29-07/19/99 CWXSX10C
Dilution Factor : I

X=gzmese 963 2 .2 mglkg SW846 6010B 06/29-07/19/99 CWXSK10D
Dilution Factor : 1

Sodium ND 750 mg/kg SW846 6010B 06/29-07/19/99 CWXSK10E
Dilution Factor : 1

'-ckel 34-8 6-0 mg/kg SW846 6010B 06/29-07/19/99 CWXSK:LOF
Dilution Factor : 1

Vanadium 33-4 7-5 mg/kg SW846 6010B 06/29-07/19/99 CWXSK10G
Dilution Factor : 1

zinc 97-7 3 .0 mg/kg SW846 6010B 06/29-07/19/99 CWXSK3.OH
Dilution Factor : 1

BOTE (S) :
Pcesults and reporting Limits have boon adjusted for dry wcight.

ME This analym is present at a reportable level in the associated method blank but is less than 5% of the sampla amoLmt.

4.



U . S - AlZKf CORPS OF EmiGnmERS

Client Sample ID : PBOW99-DPO03-0004 A= AREA

General Chemistry

Lot-Sample A9FIG0105-007 Work Order # --- : CWX5K Matrix --------- : SOLID
Date Sampled. . . : 06/11/99 19 :31 Date Received.- : 06/14/99
V Moisture . . . . . : 33

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH :9

pH (solid) 6-2 No Units SW846 9045C 06/14/99 9168202
Dilution Factor : 1

Percent Solids 66 .7 0 .10 %_ ECANV 160-3 06/26-06/28/99 9177122
Dilution Factor : 1

Total Organic Carbon 15000 150 mg/kg SKM WkUKLEY-BLA 07/05/99 9186124
Dilution Factor : 1

NOTE (S)
RL Reporting Urnit

Results and reporting litaits have been adjusted for dry weight.



U.S- ARNr CORPS OF MIGIIM=

Client Sample ID : PBON99-DPO03-0006 ACID AREA

TOTAL Metals

Lot-Sample #--- : A9F160105-008 Matrix------- : SOLID
Date Sampled--- : 06111199 19 :35 Date Received . - : 06/14/99
1 Moisture -- --- : 21

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

Prep Batch # : 9179293
Silver ND 0 .64 mg/kg SW846 6010B 06/29-07/22/99 CWXSL10G

DiLution Factor : 1

Aluminum 11200 2S-4 ing/kg SW846 6010B 06/29-07/19/99 CWXSL101
DiLution Factor : 1

Arsenic 8_2 1-3 mg/kg SW846 6010B 06/29-07/19/99 CWXSL10H
DiLution Factor : 1

Barium 167 25 .4 mg/kg SW846 6010B 06/29-07/22/99 CkIMSL102
DiLution Factor : 1

Beryllium ND 0 .64 mg/kg SW846 6010B 06/29-07/19/99 CWXSL103
DiLution Factor : 1

dnium 0 .52 0 .25 ing/kg SW846 6010B 06/29-07/22/99 CWK5L10J
DiLution Factor : 1

Calcium 23100 635 mg/kg SW846 6010B 06/29-07/19/99 C`KX5L104
DiLution Factor : 1

Chromium 20 .3 0.64 mg/kg SW846 6010B 06/29-07/19/99 CWX!5LlOK
DiLution Factor : 1

Cobalt 15 .7 6.4 mg/kg SW846 6010B 06/29-07/19/99 CWX5L105
Ditution Factor : 1

Lead 14-5 0-38 mg/kg SW846 6010B 06/29-07/19/99 CWXSL10L
Ditution Factor : 1

Copper 27-7 3-2 mg/kg SW846 6010B 06/29-07/19/99 L-dXSL106
DiLution Factor : 1

Antimony ND 1 .3 mg/kg SW846 6010B 06/29-07/19/99 CWXSL10M
DiLution Factor : 1

Iran 24500 12-7 mg/kg SW846 6010B 06/29-07/19/99 CWXSL107
DiLution Factor : 1

Selenium ND 0 .64 mg/kg SW846 6010B 06/29-07/19/99 CWXSL10N
DiLution Factor : 1

(Continued on next page)

/,



U.S . ARMY CORPS OF XHG

Client Sample ID : PBON99-DPO03-0006 ACID AREA

TOTAL Metals

Lot-Sample # A9F160105-008 xatXi x-------- --- SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .13 mg/kg SW846 7471A 06/29-07/06/99 C-RXSLIOQ

Dilution Factor : 1

Potassium 2080 635 mg/kq SW846 6010B 06/29-07/19/99 L3.08
Dilution Factor : 1

Thallium ND 1 .3 mg/kg SW846 6010B 06/29-07/19/99 C4XSLIOP
Dilution Factor : 1

magnesium 90SO 635 mg/kg SW846 6010B 06/29-07/19/99 L3.09
Dilution Factor : 1

Manganese 1380 1-9 mg/kg SW846 6010B 06/29-07/19/99 CIUSLIOA
Dilution Factor : 1

Sodium ND 635 mg/kg SW846 6010B 06/29-07/19/99 CWXSLIOC
Dilution Factor : 1

'.ckel 52 .3 5 .1 mg/kg SW846 6010B 06/29-07/19/99 C LiOD
Dilution Factor : 1

Vcanadium 27 .4 6-4 mg/kg SW846 6010B 06/29-07/19/99 C"WX5L1OE
Dilution Factor : 1

zinc 70-5 IMBB 2-5 mg/kg SW846 6010B 06/29-07/19/99 T.-I OF
Dilution Factor : 1

14= (S) :
Results and reporting Limits have been adjusted for dry Weight-

MBB This analyte is present ata reportable level in the associated method blank but is ten than 5% of the sample amount.



U-S . ARMY CORPS OF m=nE3ZRS

Client Sample ID: PBON99-DPO03-0006 ACID AREA

General Memi stxy

Lot-Sample #. . . : A9FI60105-008 Work Order #--- : CWX5L X-trix--------- : SOLID
Date Sampled . . . : 06111199 19 :35 Date Received.- : 06/14/99
V Moisture . . . . . : 21

PREPARATION- PREP
PARAMETER kES= RL UNITS METHOD ANALYSIS DATE BATCH

pH (solid) 7-7 No Units SW846 904SC 06/17/99 9169317
DiLution Factor : 1

Percent Solids 78 .7 0 .10 V 12MUM 160 - 3 HOD 06/26-06/28/99 9177122
DiLution Factor : 1

NOTE (S) :
RL Reporting Unit
Results nod reporting runits have been adjusted for dry weighL



U_S_ ARKr CORPS OF

Client Sample ID : PBOW99-DPO04-0006 ACID AREA

TOTAL Metals

Lot-Sample # A9FI60105-009 Matrix. . . . . . . : SOLID
Date Sampled --- : 06/11/99 19 :50 Date Received-- : 06/14/99
t Moisture ----- : 22

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

Prep Batch 9179293
silver ND 0 .64 mg/kg SW846 6010B 06/29-07/22/99 CWX5N10G

Dilution Factor : 1

Aluminum 11900 25-5 mg/kg SW846 6010B 06/29-07/19/99 CWXSN101
Dilution Factor : 1

Arsenic 9 .0 1.3 ing/kg SW846 6010B 06/29-07/19/99 CWXSN10H
Dilution Factor : 1

Ba.X-i= 65-8 25 .5 mg/kg SW846 6010B 06/29-07/22/99 CWXSM02
Dilution Factor : 1

Beryllium ND 0 .64 mg/kg SW846 6010B 06/29-07/19/99 CWXSN103
Dilution Factor : 1

Ldmium 0-49 0-25 mg/kg SW846 6010B 06/29-07/22/99 CWXSNIOJ
Dilution Factor : 1

calcium 4410 637 mg/kg SW846 6010B 06/29-07/19/99 CWXSM04
Dilution Factor : 1

Chromium 20-5 0.64 mg/kg SW846 6010B 06/29-07/19/99 CWXSMOK
Dilution Factor : 1

cobalt 15-8 6.4 mg/kg SW846 6010B 06/29-07/19/99 CWZ5Hl05
Dilution Factor : 1

Lead 14-7 0-38 mg/kg SW846 6010B 06/29-07/19/99 CWXSMOL
Dilution Factor : 1

Copper 30-8 3 .2 mg/kg SW846 6010B 06/29-07/19/99 CWXSM06
Dilution Factor : 1

Antimony ND 1 .3 mg/kg SW846 6010B 06/29-07/19/99 CWXSNIOM
Dilution Factor : 1

Iran 26700 MBB 12-7 mg/kg SW846 6010B 06/29-07/19/99 CWXSN107
Dilution Factor : 1

Selenium ND 0 .64 mg/kg SW846 6010B 06/29-07/19/99 CWX5N10N
Dilution Factor : 1

(Continued on next page)

47



U-S. ARMr CORPS OF ENGINEERS

Client Sample ID: PBOW99-DR004-0006 AC31) AREA

TOTAL Metals

Lot-Sample #. . . : A9F160105-009 Matrix--------- : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .13 mg/kg SW846 7471A 06/29-07/06/99 CWXSN10Q

Dilution Factor : 1

Potassium 2140 637 mg/kg SW846 6010B 06/29-07/19/99 CWKSN108
Dilution Factor : 1

Thallium ND 1 .3 mg/kg SW846 6010B 06/29-07/19/99 CWXSN10P
Dilution Factor : 1

Magnesium 4380 637 mg/kg SW846 6010B 06/29-07/19/99 CWXSN109
Dilution Factor : 1

w-ganese 688 1-9 mg/kg SW846 6010B 06/29-07/19/99 CWXSNlQA
Dilution Factor : I

Sodium ND 637 mg/kg SW846 6010B 06/29-07/19/99 CWX5N10C
Dilution Factor : 1

Ael 47-6 5-1 mg/kg SW846 6010B 06/29-07/19/99 CWX5N10D
Dilution Factor : 1

Vanactium 28 .9 6-4 mg/kg SW846 6010B 06/29-07/19/99 CWX5N10E
Dilution Factor : 1

zinc 85 .6 IMBB 2-5 mg/kg SW846 6010B 06/29-07/19/99 CWXSN10F
Dilution Factor : 1

NOTE (S) :
Results and reporting Limits have been adjmted for dry waighL

NOB This analyto is present at a reportable level in the amociated method blank but is low than 5 % of the 3ample acnount.

400



U. S - AlUff CORPS OF EMIEM:ERS

Client Sample ID : PBOW99-SBOOI-001 BLDG 7/8

GC/MS Semivolatiles

Lot-Sample #. . . : A9FI60105-010 Work Order #--- : CWX5P101 Matrix --------- SOLID
Date Sampled. . . : 06/09/99 17 :45 Date Received. . : 06/14/99
Prep Date . . . . . . : 06/17/99 Analysis Date . . : 06/28/99
Prep Batch #--- : 9168115
Dilution Factor: 1
V Moisture . . . . . : 6 .0 Method. . . . . . . . . : SW846 8270C

REPORTING
PARAMETER RESULT LIMIT UNITS
Acenaphthene ND 350 ug/kg
Acenaphthylene ND 350 ug/kg
Anthracene ND 350 ug/kg
Benzo(a)anthracene ND 350 Ug/kg
Benzo(b)fluoranthene ND 350 ug/kg
Benzo(k)fluoranthene ND 350 ug/kg
Benzo(ghi)perylene ND 350 ug/kg
Benzo(a)pyrene ND 350 ug/kg
bis(2-Chloroethoxy) ND 350 ug/kg

methane
bis(2-Chloroethyl)- ND 350 ug/kg

ether
bis(2-Ethylhexyl) ND 350 ug/ka

phthalate
.-Bromophenyl phenyl ND 350 ug/kg

ether
Butyl benzyl phthalate ND 350 ug/kg
4-Chloroaniline ND 350 ug/kg
4-Chlaro-3-methylphenol ND 350 ug/kg
2-Chloronaphthalene ND 350 ug/kg
2-Chloraphenol ND 350 ug/ka
4-Chlorophenyl phenyl ND 350 ug/kq

ether
Chrysene ND 350 ug/kg
Dibenz(a,h)anthracene ND 350 ug/ka
Dibenzofuran ND 350 Ug/kg
Di-n-butyl phthalate ND 350 ug/ka
1,2-Dichlorobenzene ND 350 Ug/k=
1,3-Dichlorobenzene ND 350 uq/kL
1,4-Dichlorobenzene ND 350 ug/k~~
3,31-Dichlarobenzidine ND 350 ug/ktT
2,4-Dichlorophenol ND 350 Ug/ka
Diethyl phthalate ND 350 ug/ka
2,4-Dimethylphenol ND 350 ug/k=
Dimethyl phthalate ND 350 ug/k=
Di-n-octyl phthalate ND 350 ug/ka
4,6-Dinitro- ND 850 Ug/k=

2-methylphenol

(continued on next page)



U.S- ARHr CORPS OF EMGnOCERS

Client,Sanple ID : PBON99-SBO01-001 BLDG 7/8

GC/MS Semivolatiles

Lot-Sample # A9F160105-010 Work Order #. . . : CWXSP101 Mal=C:Lx--------- : SOLID

REPORTING
PARADETER RESULT L1141T TJN=
2,4-Dinitrophenol ND 850 Ug/kg
2,4-Dinitrotoluene ND 350 ug/kg
2,6-Dinitrotoluene ND 350 ug/lcg
Flucranthene ND 3S0 Uq/k:g
Fluorene ND 350 Ug/Tcg
Hexachlorobenzene ND 350 Ug/kg
Hexachlorobutadiene ND 350 ug/lcg
Hexachlorocyclopenta- ND 350 Ug/kg

diene
Hexachloroethane, ND 350 Ug/kg
Indeno(1,2,3-cd)pyrene ND 350 Uq/kg
Isophorone ND 350 Ug/Icg
2-Methylnaphthalene ND 350 Ug/1--g
2-Methylphenol ND 350 Ug/k=
Naphthalene ND 350 Ug/kg
2-Nitroaniline ND 850 ug/lcg
3-Nitroaniline ND 850 ug/lc=
4-Nitroaniline ND 850 Ug/kg
Titrobenzene ND 350 ug/k:g
2-Nitrophenol ND 350 ug/k-g
4-Nitrophenol ND 850 ug/lcg
N-Nitrosodi-n-propyl- ND 350 ug/k:g

amine
N-Nitrosodiphenylamine ND 350 Ug/k=
Pentachlorophenol ND 850 Ug/kg
Phenanthrene ND 350 ug/k-=
Phenol ND 350 Ug/kg
Pyrene ND 350 Ug/kg
1,2,4-Trichlorobenzene ND 350 Ug/Icg
2,4,5-Trichlorophenol ND 350 Ug/k=
2,4,6-Trichlorophenol ND 350 Ug/ka
Carbazole ND 350 ug/k=-
4-Methylphenol ND 350 ug/k--
bis(2-Chloroisopropyl) ND 350 ug/lr--

ether

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-dS 85 (23 - 120)
Terphenyl-d14 84 (18 - 137)
2-Flucrobiphenyl 83 (30 - 115)
2-Flucrophenol 72 (30 - 115)
Phenol-dS 79 (24 - 113)
- 4,6-Tribromophenol 42 (19 - 122)

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



U- S - ARMr CORPS OF E=nHMRS

Client Sample ID : PBOW99-SB001-001 BLDG 7/8

GC Semivolatiles

Lot-Sample 4--- : A9F160105-010 Work Order # . . . : CWXSP10V Matrix--------- SOLID
Date Sampled ._ : 06/09/99 17 :45 Date Received- . : 06/14/99
Prep Date . . . . . . : 06/19/99 Analysis Date .- : 06/23/99
Prep Batch * --- : 9170107
Dilution Factor: I
V Moisture ----- 6 .0 Method--------- SW846 8082

REPORTING
PARAMETER RESULT LIMIT UNITS
Aroclor 1016 ND 35 ug/kg
Aroclor 1221 ND 35 ug/kg
Aroclor 1232 ND 35 ug/kg
Aroclor 1242 ND 35 ug/kg
Aroclor 1248 ND 35 ug/kg
Aroclor 1254 ND 35 ug/kg
Aroclor 1260 190 35 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 90 (10 - 129)
Decachlorobiphenyl 97 (10 - 138)

X= (S) :
Aesults and reporting limits have been adjuned for dry weight.



U.S. ARHr CORPS OF MIGIMMS

Client Sample ID : PBOU99-SBO01-001 BLDG 7/8

TOTAL Metals

Lot-Sample # . .- : A9F160105-010 Matrix ------- : SOLID
Date Sampled . . . : 06/09/99 17 :45 Date Received- - : 06/14/99
!k Moisture . . . . . : 6 .0

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

Prep Batch : 9179293
Aluminum 7180 21-3 mg/kg SW846 6010B 06/29-07/19/99 CVMP103

Dilution Factor : 1

Silver ND 0 .53 mg/kg SW846 6010B 06/29-07/22/99 CWXSP10J
Dilution Factor : 1

Arsenic 5.6 1-1 mg/kg SW846 6010B 06/29-07/19/99 CWXSPIOK
Dilution Factor : 1

Barium 47-1 21 .3 mg/kg SW846 6010B 06/29-07/22/99 CKXSP104
Dilution Factor : 1

Beryllium ND 0 .53 mg/kg SW846 6010B 06/29-07/19/99 CWXSP105
Dilution Factor : 1

-idmium 0.54 0 .21 ing/kg SW846 6010B 06/29-07/22/99 CWXSPIOL
Dilution Factor : 1

Calcium 13800 532 ing/kg SW846 6010B 06/29-07/19/99 CIMSPI06
Dilution Factor : I

Chromium 51-0 0-53 mg/kg SW846 6010B 06/29-07/19/99 CWXSPIOM
Dilution Factor : 1

Cobalt ND 5 .3 mg/kg SW846 6010B 06/29-07/19/99 CWXSP107
Dilution Factor : 1

Lead 222 0-32 mg/kg . SW846 6010B 06/29-07/19/99 CWXSP10N
Dilution Factor : 1

Copper 16 .9 2 .7 ing/kg SW846 6010B 06/29-07/19/99 CWX5P108
Dilution Factor : 1

Antimony ND 1 .1 mg/kg SW846 6010B 06/29-07/19/99 CWX5P10P
Dilution Factor : 1

Ircm 13000 MBB 10 .6 mg/kg SW846 6010B 06/29-07/19/99 CWSP109
Dilution Factor : 1

Selenium ND 0 .53 mg/kg SW846 6010B 06/29-07/19/99 CWX5P10Q
Dilution Factor : 1

(Continued on next page)
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U-S . ARMY CORPS OF ENGnT&ERS

Client Sanple ID-- PBOU99-SBOOI-001 BLDG 7/8

TOTAL Metals

Lot-Sample #--- : A9F160105-010 Matrix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .11 mg/kg SW846 7471A 06/29-07/06/99 CWXSPIOT

Dilution Factor : 1

Potassium 1070 532 mg/kg SN846 6010B 06/29-07/19/99 CWX5P10A.
Dilution Factor : 1

Thallium ND 1 .1 mg/kg SW846 6010B 06/29-07/19/99 CWX5P10R
Dilution Factor : 1

Magnesium 2870 532 mg/kg SW846 6010B 06/29-07/3-9/99 CWXSP10C
Dilution Factor : 1

Manganese 239 1 .6 mg/kg SW846 6010B 06/29-07/19/99 CWXSP10D
Dilution Factor : I

Sodium ND 532 mg/kg SW846 6010B 06/29-07/19/99 CWX5P10E
Dilution Factor : 1

,.ckel 14 .5 4-3 ing/kg SW846 6010B 06/29-07/19/99 C=5P10F
Dilution Factor : 1

Vanadium 20-3 5-3 mg/kg SW846 6010B 06/29-07/19/99 CWXSPIOG
Dilution Factor : 1

Zinc 273 MW 2-1 mglkg SW846 6010B 06/29-07/19/99 CWXSP10H
Dilution Factor : 1

NOTE (S) :
Resub and reporting limits have been adjusted for dry weight.
NOB This acalyte is present at a reportmbla level in the amocktod method bhmk but is lew than 5% of the sample amount.



U.S . ARHr CORPS OF WW7INEERS

Client Sample ID : PBO1499-SB001-001 BLDG 7/8

General Mani stry

Lot-Sample # AqF160105-010 Work Order cwxsp Matxix--------- : SOLID
Date Sampled . . . 06/09/99 17 :45 Date Received. . : 06/14/99
V Moisture-_ . : 6 .0

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH
Percent Solids 94 .0 0 .10 V MCMW 160 ~~ NOD 06/26-06/28/99 9177122

DiLution Factor : 1

Total Organic Carbon 9600 110 mg/kg SWA WffiKLHY-BLAC 07/05/99 9186124
DiLution Factor : 1

BOTH (S) :
RL Reporting Litnit

Results and reportmg litruts have been adjusted for dry weighL



U_ S - ARKr CORPS OF MGINEMRS

Client Sample ID : PBOW99-SBOOI-003 BLDG 7/8

GC/M Semivolatiles

Lot-Sample #--- : AM60ioS-011 Work Order #--- : CWXSRioi Mtr~x--------- SOLID
Date Sampled--- : 06/09/99 18 :25 Date Received_ : 06/14/99
Prep Date . . . . . . : 06/17/99 Analysis Date . . : 06/28/99
Prep Batch #--- : 9168115
Dilution Factor: 1
t moisture . . . . . : is method --------- SW846 8270C

REPORTING
PARAMETER RESULT LIMIT UNITS
Acenaphthene ND 390 ug/kg
Acenaphthylene ND 390 ug/kg
Anthracene ND 390 ug/kg
Benzo(a)anthracene ND 390 ug/kg
Benzo(b)fluoranthene ND 390 ug/kg
Benzo(k)fluoranthene ND 390 ug/kg
Benzo(ghi)perylene ND 390 ug/kg
Benzo(a)pyrene ND 390 ug/kg
bis(2-Chloroethoxy) ND 390 ug/kg

methane
bis(2-Chloroethyl)- ND 390 ug/kg

ether
bis(2-Ethy1hexyl) ND 390 ug/kg

phthalate
,-Bromophenyl phenyl ND 390 ug/kg

ether
Butyl benzyl phthalate ND 390 ug/kg
4-Chloroaniline ND 390 ug/,--g
4-Chloro-3-methylphenol ND 390 ug/kg
2-Chloronaphthalene ND 390 ug/kg
2-Chlorophenol ND 390 ug/kg
4-Chlorophenyl phenyl ND 390 ug/kg

ether
Chrysene ND 390 ug/kg
Dibenz(a,h)anthracene ND 390 ug/kg
Dibenzofuran ND 390' ug/kg
Di-n-butyl phthalate ND 390 ug/kg
1,2-Dichlorobenzene ND 390 ug/kg
1,3-Dichlorobenzene ND 390 ug/kg
1,4-Dichlorobenzene ND 390 ug/kg
3,3'-Dichlorobenzidine ND 390 ug/kg
2,4-Dichlorophenol ND 390 ug/kg
Diethyl phthalate ND 390 ug/kg
2,4-Dimethylphenol ND 390 ug/kg
Dimethyl phthalate ND 390 ug/kg
Di-n-octyl phthalate ND 390 ug/kg
4,6-Dinitro- ND 940 ug/kg

2-methylphenol

(Continued on next page)



U.S . ARKr CORPS OF ENGIMCERS

Client Sample ID: PBOW99-SBOOI-003 BLDG 7/8

GC/MS Semivolatiles

Lot-Sample # A9F160105-011 Work Order #--- : CWXSR101 Ma=rix. . . . . . . . . : SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS
2,4-Dinitrophenol. ND 940 ug/kg
2,4-Dinitrotoluene ND 390 ug/kg
2,6-Dinitrotoluene ND 390 ug/kg
Fluoranthene ND 390 ug/kg
Fluorene ND 390 ug/kg
Hexachlorobenzene ND 390 ug/kg
Hexachlorobutadiene ND 390 ug/lcg
Hexachlorocyclopenta- ND 390 ug/k=

diene
Hexachloroethane ND 390 ug/lcg
Indeno(1,2,3-cd)pyrene ND 390 ug/kg
Isophorone ND 390 ug/kg
2-Methylnaphthalene ND 390 ug/kg
2-Methylphenol ND 390 ug/,,-g
Naphthalene ND 390 ug/k=
2-Nitroaniline ND 940 ug/-Icg
3-Nitroaniline ND 940 ug/lcg
4-Nitroaniline ND 940 ug/?-:=
Titrobenzene ND 390 ug/k-g
2-Nitrophenol ND 390 ug/lc-z
4-Nitrophenol ND 940 ug/kg
N-Nitrasodi-n-propyl- ND 390 ug/kg

amine
N-Nitrosodiphenylamine ND 390 ug/.Ic=
Pentachlorophenol ND 940 uglk-_=
Phenanthrene ND 390 ug/k--
Phenol ND 390 ug/kg
Pyrene ND 390 ug/k=
1,2,4-Trichlorobenzene ND 390 ug/k=
2,4,5-Trichlorophenol ND 390 ug/k=
2,4,6-Trichlorophenol ND 390 ug/lc=
Carbazole ND 390 ug/T=_
4-Methylphenol ND 390 ug/kg
bis(2-Chloroisopropyl) ND 390 ug/k=

ether

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-d5 69 (23 - 120)
Terphenyl-d14 80 (18 - 137)
2-Fluorobiphenyl 73 (30 - 115)
2-Flucrophenol 66 (30 - 115)
Phenol-dS 67 (24 - 113)
4,6-Tribromophenol 17 (19 - 122)

(Continued on next page)
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U-S . ARMr CORPS OF ZHGnWHRS

Client Sample ID : PBOW99-SBOO3.-003 BLDG 7/8

GC/MS Semivolatiles

Lot-Sample # A9FI60105-011 Work Order #. . . : CWXSR101 Matrix--------- : SOLID

flum (S) :
* Surrogate recovery is outside stated control Umits.

Rcuft and reportmg h=ts have been adjusted for dry wetghL



U_S_ AMU CORPS OF Emnmams

Client Sample ID : PBOW99-SBOOI-003 BLDG 7/8

GC Semivolatiles

Lot-Sample #--- : A9FI60105-011 Work Order #--- : CWXSR10V Matrix. . . . . . . . . : SOLID
Date Sampled. . . : 06109199 18 :25 Date Received- . : 06/14/99
Prep Date ------ : 06/19/99 Analysis Date-- : 06/23/99
Prep Batch #--- : 9170107
Dilution Factor : 1
V moisture . . . . . : is method. . . . . . . . . : SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

REPORTING
RESULT LIMIT UNITS
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 ug/kg
ND 39 - ug/kg

PERCENT RECOVERY
RECOVERY LIMITS
82 (10 - 129)
95 (10 - 138)

=(S) :
.,esults and reporting Limits have been adjusted for dry Weight.



U.S_ ARHr CORPS OF MIGIMMRS

Client Sample ID : PBOW99-SBO01-003 BLDG 7/8

TOTAL Metals

Lot-Sample 4. . . : A9F160105-011 Xatrix . . . . . . . SOLID
Date Sampled_. : 06/09/99 18 :25 Date Received . . : 06/14/99
V Moisture . . . . . 15

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

Prep Batch 9179 293
Silver ND 0 .59 mg/kg SW846 6010B 06/29-07/22/99 CWXSR10J

Dilution Factor : 1

Alumimm 8020 23 .5 mg/kg SW846 6010B 06/29-07/19/99 CWX5R103
Dilution Factor : 1

Arsenic 4-4 1.2 mg/kg SW846 6010B 06/29-07/19/99 CWX5R10K
Dilution Factor : 1

Barium 37 .9 23-5 jmg/kg SW846 6010B 06/29-07/22/99 CWXSR104
Dilution Factor : 1

Beryllium ND 0 .59 mg/kg SW846 6010B 06/29-07/19/99 CWXSR105
Dilution Factor : 1

ladmium ND 0 .24 mg/kg SW846 6010B 06/29-07/22/99 CWXSR10L
Dilution Factor : 1

Calcium 4100 588 mg/kg SW846 6010B 06/29-07/19/99 CWKSR106
Dilution Factor : 1

Chromium 14-9 0.59 mg/kg SW846 6010B 06/29-07/19/99 CWZSR10M
Dilution Factor : 1

Cobalt ND 5 .9 mg/kg SW846 6010B 06/29-07/19/99 CWXSR107
Dilution Factor : 1

Lead 22-5 0-35 mg/kg SW846 6010B 06/29-07/19/99 C-dX:5R10N
Dilution Factor : 1

Copper 7.8 2 .9 ing/kg SW846 6010B 06/29-07/19/99 CKX5R108
Dilution Factor : I

Autimcoay 1-3 1-2 inglkg SW846 6010B 06/29-07/19/99 CWXSRIOP
Dilution Factor : 1

Iron 11900 IMBB 11 .8 mg/kg SW846 6010B 06/29-07/19/99 CWXSR109
Dilution Factor : 1

Selenium ND 0 .59 mg/kg SW846 6010B 06/29-07/19/99 CWXSR10Q
Dilution Factor : 1

(Continued on next page)



U.S . ARMY CORPS OF EsGnqzERS

Client Sample ID : PBON99-SBOOI-003 BLDG 7/8

TOTAL Metals

Lot-Sample # A9F160105-011 Matz-ix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .12 mg/kg SW846 7471A 06/29-07/06/99 C'AX5R10T

Dilution Factor : 1

Potassium 805 sag mg/kg SW846 6010B 06/29-07/19/99 LIEKSR.1aA.
Dilution Factor : 1

Thallium ND 1 .2 mg/kg SW846 6010B 06/29-07/19/99 C'm-XSR10R
Dilution Factor : 1

Magnesium 1770 sag mg/kg SW846 6010B 06/29-07/19/99 LICKSRIOC
Dilution Factor : 1

Manganese 146 1-8 mg/kg SW846 6010B 06/29-07/19/99 CWXSRIOD
Dilution Factor : 1

Sodium ND 588 mg/kg SW846 6010B 06/29-07/19/99 Cs-Z.5R1 0 E
Dilution Factor : 1

~ckel 10-7 4-7 mg/kg SW846 6010B 06/29-07/19/99 CWXSR10F
Dilution Factor : 1

vanadium 24 .3 5 .9 mg/kg SW846 6010B 06/29-07/19/99 CXXSRIOG
Dilution Factor : 1

Zinc 4S-9 2 .4 mg/kg SW846 6010B 06/29-07/19/99 CWX5R10H
Dilution Factor : 1

NOTE (S) :
Results and reporting limits have been adjusted fordry Weight.
NME This analyte is present at a reportable level in the associated method blank but is less than 5% of the sample amount.

?,GD This analyte Ls present as the associated method binnk at an amount that is less than two times the reporting limit.



U_S_ AMff CORPS OF ENGnEKERS

Client Sample ID : PBOU99-SBOOI-003 BLDG 7/8

General rhpAn-; Stry

Lot-Sample #. . . : A9FI60105-011 Work Order #--- : CWXSR Matrix --------- : SOLID
Date Sampled--- : 06/09/99 18 :25 Date Received-- : 06/14/99
%- Moisture ----- : 15

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH Vur

Percent Solids 85 .0 0-10 V M(:P" 160-3 MOD 06/26-06/28/99 9177122
DiLution Factor : 1

Total Organic Carbon 7500 120 mg/kg SMCA WRIa=-BLAC 07/05/99 9186124
Ditution Factor : 1

190TH (S) :
RL Reporting Limit

Results and reporting luzuts have been adjusted fordry weight.



U.S- ARMY CORPS OF mqGnw39RS

Client Sample ID : PBON99-SBOOI-0005 BLDG 7/8

GC/MS Semivolatiles

Lot-Sample # --- : A9FJ60105-012 Work Order #--- : CWX5T101 matrix . . . . . . . . . : SOLID
Date Sampled . . . : 06109199 18 :50 Date Received. . : 06/14/99
Prep Date . . . . . . : 06/17/99 Analysis Date .- : 06/28/99
Prep Batch # . . . : 9168115
Dilution Factor : 3.
* Moisture ----- z 21 Method--------- : SW846 8270C

PARAMETER
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene'
Benzo(a)pyrene
bis(2-Chloroethoxy)

methane
bis(2-Chloroethyl)-

ether
bis(2-Ethylhexyl)

phthalate
-Bromcphenyl phenyl
ether

Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl

ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
Di-n-octyl phthalate
4,6-Dinitro-

2-methylphenol

REPORTING
RESULT LIHIT UNITS
ND 420 ug/kg
ND 420 ug/kg
ND 420 ug/kg
ND 420 ug/kg
ND 420 ug/kg
ND 420 ug/kg
ND 420 ug/kg
ND 420 ug/kg
ND 420 Ug/ka

ND 420 Ug/kg

ND 420 ug/.kg

ND 420 ug/k=-

ND 420 Ug/k=
ND 420 ug/k;
ND 420 ug/k=
ND 420 Ug/kcr
ND 420 ug/kg
ND 420 ug/k=

ND 420 Ug/kg
ND 420 ug/k:=
ND 420 Ug/kg
ND 420 ug/ka-
ND 420 Ug/k:
ND 420 ug/k-
ND 420 ug/k:
ND 420 ug/k:
ND 420 ug/k=
ND 420 ug/k=
ND 420 ug/k=
ND 420 ug/k=
ND 420 ug/kg
ND 1000 ug/k=

(Continued on next page)



U-S. ARI!fr CORPS OF ]MG33WERS

Client Sample ID : PEOW99-SBOOI-0005 BLDG 7/8

GC/HS Semlivolatiles

Lot-Sample A9FI60105-012 Work Order #- .- : CWXST101 Matxi=--------- : SOLID

REPORTING
PARAMETER RESULT LIMIT UN__._ S
2,4-Dinitrophenol ND 1000 Ug/)cg
2,4-Dinitrotoluene ND 420 Ug/,kg
2,6-Dinitrotoluene ND 420 ug/kg
Fluoranthene ND 420 uc/'--cg
Fluorene ND 420 Uq/ kg
Hexachlorobenzene ND 420 ug/kcg
Hexachlorobutadiene ND 420 ug/kg
Hexachlorocyclopenta- ND 420 ua/--,g

diene
Hexachloroethane ND 420 Ug/_kg
indeno(1,2,3-cd)py-rene ND 420 Ug/k4
isophorone ND 420 Ug/----g
2-Methylnaphthalene ND 420 ua/--,g
2-Methylphenol ND 420 Uc,",".g
Naphthalene ND 420 Ug/1-kg
2-Nitroaniline ND 1000 Uc/kg
3-Nitroaniline ND 1000 ualikg
4-Nitroaniline ND 1000 ucl/kg
Nitrobenzene ND 420 Uq/_kg
-Nitrophenol ND 420 Ug/kg

4-Nitrophenol ND 1000 ua/kg
N-Nitrosodi-n-propyl- ND 420 Ug/kg

amine
N-Nitrasodiphenylamine ND 420 Ua/kg
Pentachlorophenol ND 1000 ug/,kg
Phenanthrene ND 420 Ual/-~g

Phenol ND 420
Pyrene ND 420
1,2,4-Trichlorobenzene ND 420 Uc/1,kg
2,4,5-Trichlorophenol ND 420 ug/--g
2,4,6-Trichlorophenol ND 420 ua/kg
Carbazole ND 420 UCT/,<g
4-Methylphenol ND 420 U-a/kg
bis(2-Chloroisopropyl) ND 420 Ug/kg

ether

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-dS 68 (23 - 120)
Terphenyl-d14 73 (18 - 137)
2-Fluorobiphenyl 64 (30 - 115)
2-Flucrophenol 64 (30 - 115)
Phenol-d5 65 (24 - 113)
2,4,6-Tribromophenol 29 (19 - 122)

,0TE (S) :
Results and reporting limits have been adjusted for dry weight.



U. S - ARHr CORPS OF ENGnqEERS

Client Sample ID : PBON99-SBO01-0005 BLDG 7/8

GC SenLivolatiles

Lot-Sample #. . . : A9FI60105-012 Work Order #. . . : CWX5T10V Matrix. . . . . . . . . : SOLID
Date Sampled--- : 06/09/99 18 :50 Date Received.- : 06/14/99
Prep Date . . . . . . : 06/19/99 Analysis Date_ : 06/23/99
Prep Batch #--- : 9170107
Dilution Factor: 1
%- Moisture ----- : 21 Method--------- : SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xyiene
Decachlorobiphenyl

REPORTING
RESULT LINZT UNITS
ND 42 ug/kg
ND 42 ug/kq
ND 42 ug/kg
ND 42 ug/kg
ND 42 ug/kq
ND 42 ug/kg
ND 42 ug/kg

PERCENT RECOVERY
RECOVERY LIMITS
82 (10 - 129)
80 (10 - 138)

V= (S) :
Aesults and reporting limits have been adjusted for dry weighL



U . S . ARHr CORPS OF ENGnmERS

Client Sample ID : PBOW99-SBOOI-0005 BLDG 7/8

TOTAL Metals

Lot-Sample # . . . : A9F160105-012 wa =ix. . . . . . . : SOLID
Date Sampled--- : 06/09/99 18 :50 Date Received-- : 06/14/99
V Moisture . . . . . : 21

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

Prep Batch : 9179293
Silver ND 0 .63 mg/kg SW846 6010B 06/29-07/22/99 CWXST10J

Dilution Factor : 1

Aluminum 9590 25 .3 mg/kg SW846 6010B 06/29-07/19/99 CWXST103
Dilution Factor : 1

Arsenic 6.1 1.3 mg/kg SW846 6010B 06/29-07/19/99 CWX5T10K
Dilution Factor : 1

Rariurn 48 .8 25-3 mg/kg SW846 6010B 06/29-07/22/99 CWK5T104
Dilution Factor : 1

Beryllium ND 0 .63 mg/kg SW846 6010B 06/29-07/19/99 CWXST105
Dilution Factor : 1

tdmium ND 0 .25 mg/kg SW846 6010B 06/29-07/22/99 CWXSTIOL
Dilution Factor : 1

calcium 4650 631 mg/kg SW846 6010B 06/29-07/19/99 CWX5T106
Dilution Factor : 1

Chromiu- 16-3 0-63 mg/kg SW846 6010B 06/29-07/19/99 CWX5T10H
Dilution Factor : 1

Cobalt ND 6 .3 mg/kg SW846 6010B 06/29-07/19/99 CWX5T107
Dilution Factor : I

Lead 13 .6 0 .38 mg/kg SW846 6010B 06/29-07/19/99 CWXSTION
Dilution Factor : 1

Copper 10 .6 3 .2 mg/kg SW846 6010B 06/29-07/19/99 CWX5T108
Dilution Factor : I

Antimony ND 1 .3 mg/kg SW846 6010B 06/29-07/19/99 CWX5T10P
Dilution Factor : 1

IrO33 15200 12 .6 mg/kg SW846 6010B 06/29-07/19/99 CWXST109

Dilution Factor : 1

Selenium ND 0 .63 mg/kg SW846 6010B 06/29-07/19/99 CWXST10Q
Dilution Factor : 1

(Continued on next page)



U_S_ ARMY CORPS OF EnGnqzm

Client Sample T_D : PBOW99-SB001-0005 BLDr. 7/8

TOTAL Metals

Lot-Sample A.9FI60105-012 Matrix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Mercury ND 0 .13 mg/kg SW846 7471A 06/29-07/06/99 CWXSTIOT

Dilution Factor : 1

Potassium 1090 631 M9/k9 SW846 6010B 06/29-07/19/99 CWX5TIaA
Dilution Factor : 1

Thallium ND 1 .3 mg/kg SW846 6010B 06/29-07/19/99 CWXST10R
Dilution Factor : I

magnesium 2540 631 mg/kg SW846 6010B 06/29-07/19/99 CWX5Tl0C
Dilution Factor : I

Manganese 224 1.9 mg/kg SW846 6010B 06/29-07/19/99 CWX5T10D
Dilution Factor : 1

Sodium ND 631 mg/kg SW846 6010B 06/29-07/19/99 CWXST10E
Dilution Factor : 1

'Fi.ckel 16 .4 5-1 mg/)Cg SW846 6010B 06/29-07/19/99 CWX5T10F
Dilution Factor : 1

Vanadium 27 .6 6-3 mg/kg SW846 6010B 06/29-07/19/99 CWZ5T10G
Dilution Factor : 1

zinc 50 .7 INBD 2-5 mg/kg SW846 6010B 06/29-07/19/99 CWX5T10H
Dilution Factor : 1

NOTE (S) :
Results and reporting limits have been adjusted for dry weight.
NOB This analyto is present at a reportable level in the associated method bW* but is less thAn 5% of the sample amount.
MED This anaiyte is present in the associmad method bbmk at an amount datt is Len than. two times the reporting limit.



U.S . ARKr CORPS OF ENGIMMRS

Client Sample ID : PBOW99-SBOOI-0005 BLDG 7/8

General Chemistry

Lot-Sample # A9F160105-012 Work Order # CWX5T Matrix--------- : SOLID
Date Sampled--- : 06/09/99 18 :50 Date Received- . : 06/14/99
V Moisture ----- : 21

PREPARATION- PREP
PARAMETER RESULT RL TJNITS METHOD ANALYSIS DATE BATCH 4

Percent Solids 79 .2 0 .10 %_ NCANW 160-3 INOD 06/26-06/28/99 9177122
Dilution Factor : 1

Total Organic Carbon 7400 130 mg/kg SIK% WALIU.EY-BLAC 07/05/99 9186124
Dilution Factor : 1

NC= (S) :
RL Reporting Limit

Results and reporting limits have been 4usted for dry weighL



U.S . AIM CORPS OF MAGnmERS

Client Sample XD : PBOW99-RLWO02-0001

GCINS Volatiles

loot-Sample # . . . : A9F160105-013 work Order #--- : CWX5V101 74h =ix--------- WATER
Date Sampled. . . : 06/11/99 17 :45 Date Received- . : 06/14/99
Prep Date . . . . . . : 06/23/99 Analysis Date-- : 06/23/99
Prep Batch #. . . : 9175136
Dilution Factor: 2 Method--------- : SW846 8260B

REPORTING
PARAMETER RESULT LIMIT U=-S
1,2-Dichloropropane ND 10 uq/'L
cis-1,3-Dichloropropene ND 10 ug/"L
trans-1,3-Dichloropropene ND 10 ug/'-.r
Ethylbenzene ND 10 ug/S
2-Hexanone ND 20 ug/'L
Methylene chloride 22 10 ug/L
4-Methyl-2-pentanone ND 20 ug-//,l
Styrene ND 10 ug/-L
1,1,2,2-Tetrachloroethane ND 10 ug/~_T
Tetrachloroethene ND 10 ug-,"L
Toluene ND 10 ug/~L
1,1,1-Trichloroethane ND 10 Ug/,~7

1,1,2-Trichloroethane ND 10 ugl/'L
Trichloroethene NID 10 ug"'Ll
vinyl chloride ND 10 ug/-.
.ylenes (total) ND 10 ua/
Acet 350 20 ug/M
Benzene ND 10 ug/,'L
Bromodichloromethane ND 10 ug/M
Bromoform ND 10 uq/M
Bromomethane ND 10
2-Butanone ND 20
Carbon disulfide ND 10 ug/":,
Carbon tetrachloride ND 10
Chlorobenzene ND 10 ug/Z,
Dibromochloromethane ND 10 ug/7Z,
Chloroethane ND 10 ug-/'.L
Chloroform ND 10 ug/'-r
Chloromethane ND 10 ug/--
1,1-Dichloroethane ND 10 ug/~:,
1,2-Dichloroethane ND 10 ug/~:,
I,I-Dichloroethene ND 10 ug/, ~:,
cis-1,2-Dichloroethene ND 10 ug/,7L
trans-1,2-Dichloroethene ND 10 uqj.

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Dibromofluoromethane 104 (86 - 118)
1,2-Dichloroethane-d4 109 (80 - 120)
Toluene-d8 97 (88 - 110)
romofluorobenzene 100 (86 - 115)



U.S . ARHr CORPS OF EMG32MUMS

Client Sample ID : PBOW99-RK002-0001

HPLIC

Ioot-Sample * . . . : A9FI60105-013 Work Order *--- : CWXSVIOT Mrat=ix--------- WATER
Date Sampled. . . : 06/11/99 17 :45 Date Received- . : 06/14/99
Prep Date ------ : 06118199 Analysis Date- . : 07/02/99
Prep Batch #. . . : 9169125
Dilution Factor: I Method. . . . . . . . . : SW846 8330

REPORTING
PARAMETER RESULT LINZT UNITS
1,3-Dinitrobenzene ND 0 .20 Ug/L
2,4-Dinitrotoluene ND 0 .20 ug/L
2,6-Dinitrotoluene ND 0 .20 ug/L
Nitrobenzene ND 0 .20 Ug/L
1,3,5-Trinitrobenzene ND 0 .20 Ug/L
2,4,6-Trinitrotoluene ND 0 .20 ug/L
HMX ND 0 .50 Ug/L
RDX ND 0 .50 Ug/L
Tetryl ND 0 .20 Ug/L
2-Nitrotoluene ND 0 .20 ug/L
3-Nitrotoluene ND 0 .20 Ug/L
4-Nitrotoluene ND 0 .20 ug/L
4-Amino-2,6-dinitrotoluene ND 0 .20 ug/L .
2-Amino-4,6-dinitrotoluene ND 0 .20 Ug/L

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
1-Chloro-3-nitrobenzene 96 (32 - 127)



U-S. AMU CORPS OF ENGINEMRS

Client Sample ID : PBOW99-RN002-0001

TOTAL Ketals

Lot-Sample #--- : A9F160105-013 Ma tz-i x------- : WATER
Date Sampled. . . : 06111199 17 :45 Date Received . 06/14/99

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

Prep Batch # --- 9180307
Silver ND 5 .0 ug/L SW846 6010B 06/30-07/22/99 CWXSV103

Dilution Factor : 1

Aluminum ND 200 ug/L SW846 6010B 06/30-07/19/99 CWXSVIOC
Dilution Factor : 1

Arsenic ND 10 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSV104
Dilution Factor : 1

Cadmium - ND 2 .0 ug/L SW846 6010B 06/30-07/22/99 CWX5V105
Dilution Factor : 1

Barium ND 200 ug/L SW846 6010B 06/30-07/22/99 CWX5V10D
Dilution Factor : 1

Beryllium ND 5 .0 ug/L SW846 6010B 06/30-07/19/99 CWXSV10E
Dilution Factor : 1

Chromium ND 5 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSV106
Dilution Factor : 1

Calcium ND 5000 uq/L SW846 6010B 06/30-07/19/99 CWY,5V10F
Dilution Factor : 1

Lead ND 3 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSV107
Dilution Factor : 1

Antimony ND 10 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSV108
Dilution Factor : I

Cobalt ND 50 .0 ug/L SW846 6010B 06/30-07/20/99 CWX5V10G
Dilution Factor : 1

Selenium ND 5 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSV109
Dilution Factor : 1

Thallium ND 10 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSV10A
Dilution Factor : 1

Copper ND 25 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSV10H
Dilution Factor : 1

(Continued on next page)
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U_S_ ARMY CORPS OF ENGnMERS

Client Sample ID : PBOW99-RM02-0001

TOTAL Metals

Lot-Sample # A9F160105-013

REPORTING
PARAMETER RESULT LIMIT UNITS
Iron ND 100 ug/L

DiLution Factor : 1

Potassium ND 5000 ug/L
DiLution Factor : 1

magnesium ND 5000 ug/L
DiLution Factor : I

Manganese ND 15 .0 ug/L
DiLution Factor : 1

Sodium ND 5000 ug/L
DiLution Factor : 1

Nickel ND 40 .0 ug/L
DiLution Factor : 1

,nadium ND 50 .0 ug/L
DiLution Factor : 1

Zinc 74 .5 20-0 Ug/L
DiLution Factor : 1

Mercury ND 0 .20 ug/L
DiLution Factor : 1

Mat=Lx. . . . . . . . . .. WATER

PREPARATION- WORK
METHOD ANALYSIS DATE ORDER
SW846 6010B 06/30-07/20/99 CWXSV10J

SW846 6010B 06/30-07/19/99 CWXSV10K

SW846 6010B 06/30-07/19/99 CWXSV10L

SW846 6010B 06/30-07/20/99 CWXSVIOM

SW846 6010B 06/30-07/19/99 CWXSV10N

SW846 6010B 06/30-07/19/99 CWXSV10P

SW846 6010B 06/30-07/20/99 CWXSV10Q

SW846 6010B 06/30-07/19/99 C103MOR

SW846 7470A 06/30-07/02/99 CWXSV102

-71



U_S_ ARMY CORPS OF XMGIMMRS

Client Sample ID : PBOW99-RN002-0001

General Chemistry

Lot-Sample # --- : A9F160105-013 Work Order #--- : Cwx_5V
Date Sampled--- : 06/11/99 17 :45 Date Received- . : 06/14/99

PARAMETER RESMT RL UNITS METHOD

Total Organic Carbon ND 1 mg/L MCAWW 415 .1
DiLution Factor : 1

Mat,rix--------- : WATER

PREPARATION- PREP
ANALYSIS DATE BATCH

06/28/99 9179389



U_S_ ARHr CORPS OF M%GnMX8RS

Client Sample ID : PBOW99-SWOOI-0001

GC/MS Semivalatiles

Lot-Sample #. . . : A9FI60105-014 Work Order #--- : CWXSW101
Date Sampled . . . : 06111199 09 :00 Date Received .- : 06/14/99
Prep Date . . . . . . : 06116199 Analysis Date . . : 06/26/99
Prep Batch #--- : 9167109
Dilution Factor: I Method --------- : SW846 8270C

PARAMETER
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo (a) pyrene
bis(2-Chloroethoxy)

methane
bis(2-Chloroethyl)-

ether
bis(2-Ethylhexyl)

phthalate
I-Bromophenyl phenyl

ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chloraphenol
4-Chlorophenyl phenyl

ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,31-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
Di-n-octyl phthalate
4,6-Dinitro-

2-methylphenol
2,4-Dinitrophenol

Matrix--------- : WATER

REPORTING
RESULT LIMZT UNITS
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L

ND 10 ug/L

ND 10 ug/L

ND 10 ug/L

ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L

ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 Ug/L
ND 25 ug/L

ND 25 ug/L

(Continued on next page)



U_S_ ARK!r CORPS OF ENG3NECERS

Client Sample ID : PBOW99-SWOOI-0001

GC/HS Semi-volatiles

Lot-Sample #--- : A9F160105-014 Work Order #. . . : CWXSW101 Matrix--------- : WATER

PARAMETER
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Flucranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenta-

diene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propyl-

amine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Carbazole
4-methylphenol
bis(2-Chloroisopropyl)

ether

SURROGATE
Nitrobenzene-dS
Terphenyl-d14
2-Fluorobiphenyl
2-Flucrophenol
Phenol-dS
2,4,6-Tribromophenol

REPORTING
RESULT LIMIT U-1N=S
ND 10 Ua/L
ND 10 Ua/L
ND 10 Ug/L
ND 10 UC'/L
ND 10 ua/L
ND 10 uq/L
ND 10 u(=/L

ND 10 Uqr/L
ND 10 U=/L
ND 10 U=,/L
ND 10 U=/L
ND 10 U=/L
ND 10 U=/L
ND 25 U=/L
ND 25 Uq/L
ND 25 Ug"'L
ND 10 U=./L
ND 10 Ua/L
ND 25 ucr./L
ND 10 U=I/L

ND 10 Ua.:'T,

ND 25 U=/L
ND 10 ua./L
ND 10 Ug

,
/L

ND 10 Ua./L

ND 10 U=./L
ND 10 U=,/L
ND 10 Ucr/L
ND 10 U9/1,
ND 10 ua.!T-

ND 10 ucr . :'L

PERCENT RECOVERY
RECOVERY L=TS
70 (40 - 114)
61 (33 - 141)
69 (45 - 118)
57 (21 - 100)
5 .5 (17 - 101)
77 (16 - 129)

(OTE (S) :
Surrogate recovery is outside stated coatrol limits.



U_S_ ARMY CORPS OF mnnmms

Client Sample ID : PBOW959-SW001-0001

GC/MS Semivolatiles

Lot-Sample A9FI60105-014 Work Order * . . . : CWXSW201 Matrix. . . . . . . . . WATER
Date Sampled --- : 06/11/99 09 :00 Date Received-- : 06/14/99
Prep Date ------ : 06/29/99 Analysis Date . . : 07/01/99
Prep Batch # . . . : 9180111
Dilution Factor: I Method--------- SW846 8270C

REPORTING
PARAMETER RESULT LIMIT =TS
Acenaphthene ND 10 ug/L
Acenaphthylene ND 10 ug/L
Anthracene ND 10 ug/L
Benzo(a)anthracene ND 10 ug/L
Benzo(b)fluoranthene ND 10 ug/L
Benzo(k)fluoranthene ND 10 ug/L
Benzo(ghi)perylene ND 10 ug/L
Benzo(a)pyrene ND 10 ug/L
bis(2-Chlorcethoxy) ND 10 ug/L

methane
bis(2-Chloroethyl)- ND 10 uq/L

ether
bis(2-Ethylhexyl) ND 10 ug/L

phthalate
4-Bromophenyl phenyl ND 10 ug/L

ether
Butyl benzyl phthalate ND 10 ua/L
4-Chloroaniline ND 10 ug/L
4-Chlora-3-methylphenol ND 10 ug/L
2-Chloronaphthalene ND 10 ug/L
2-Ch.loraphenol ND 10 uq/L
4-Chlorophenyl phenyl ND 10 ug/L

ether
Chrysene ND 10 uc-T/L

Dibenz(a,h)anthracene ND 10 ug/L
Dibenzofuran ND 10 ua-/L
Di-n-butyl phthalate ND 10 ug/L
1 .2-Dichlorobenzene ND 10 ug/L
1,3-Dichlorobenzene ND 10 ugr/L
1,4-Dichlorobenzene ND 10 ug/L
3,31-Dichlorobenzidine ND 10 ug/L
2,4-Dichlorophenol ND 10 ua-/L
Diethyl phthalate ND 10 ug_/L
2,4-Dimethylphenol ND 10 ug/L
Dimethyl phthalate ND 10 ua-/L
Di-n-octyl phthalate ND 10 ug/L
4,6-Dinitro- ND 25 ug/L

2-methylphenol
2,4-Dinitrophenol ND 25 ug/L

(Continued on next page)

-75



U.S . ARHr CORPS OF ENGnsERs

Client Sample ID : PBOW99-Swool-0001

GC/MS Semivolatiles

Lot-Sample # . . . : A9F160105-014 Work Order #. . . : CWXSW201

PAP-*MTER
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenta-

diene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
1-Nitrophenol
i-Nitrophenol
N-Nitrosodi-n-propyl-

a.mine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Carbazole
4-Methylphenol
bis(2-Chloroisopropyl)

ether

RES=
ND
ND
ND
ND
ND
ND
ND

REPORTING
LIMIT
10
10
10
10
10
10
10

SURROGATE
Nitrobenzene-dS
Terphenyl-d14
2-Fluorobiphenyl
2-Fluorophenol
Phenol-dS
2,4,6-Tribromophenol

Matx±x. . . . . . . . . : WATER

U=-S
ug/L
ug,"L
ualf'L
ug,f-'L
ug/L
ug/L
ug/L

ND 10 ug
,
/L

ND 10 ug/L
ND 10 ug"'L
ND 10 ug/L
ND 10 ucr/L
ND 10 u9,/L
ND 25 ucr/L
ND 25 uc""L
ND 25 ucr/L
ND 10 ug/L
ND 10 ucr,/L
ND 25 uc:.!L
ND 10 uc-r/L

ND 10 UC7.!L
ND 25 Ua

ND 10 ug/L
ND 10 ug/L
ND 10 ucT,,;L
ND 10 ug":L
ND 10 U911"L
ND 10 ua,;'L
ND 10 ug/L
ND 10 uglr'L
ND 10 ucr/L

PERCENT RECOVERY
RECOVERY LIMITS
54 (40 - 114)
84 (33 - 141)
53 (45 - 118)
45 (21 - 100)
43 (17 - 101)
57 (16 - 129)



U_S_ ARMY CORPS OF ROGnORRS

Client Sample ID: PBOW99-SWOOI-0001

GC Semivolatiles

Lot-Sample A9F160105-014 Work Order # --- : CWXSW102 mgt.x. . . . . . . . . : WATER
Date Sampled . . . : 06111199 09 :00 Date Received- . : 06/14/99
Prep Date ------ : 06/16/99 Analysis Date-- : 06/22/99
Prep Batch # . . . : 9167103
Dilution Factor : 1 Method--------- : SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

REPORTING
RESULT L=T UNITS
ND 0 .50 ug/L
ND 0 .50 ug/L
ND 0 .50 ug/L
ND 0 .50 ug/L
ND 0 .50 ug/L
ND 0 .50 ug/L
1-2 0-50 ug/L

PERCENT RECOVERY
RECOVERY LIMITS
66 (10 - 130)
57 (10 - 116)

77



U.S - ARNr CORPS OF MIGIIMM

Client Sample ID : PBOW99-SWO01-0001

TOTAL Metals

Lot-Sample A9F1601 05-014 Va =Ix------- WATER
Date Sampled_ : 06/11/99 09 :00 Date Received- - : 06/14/99

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

Prep Batch 9180307
Silver ND 5 .0 ug/L SW846 6010B 06/30-07/22/99 CWXSW104

Dilution Factor : 1

Aluminum 403 200 ug/L SW846 6010B 06/30-07/19/99 CWXSW10D
Dilution Factor : 1

Arsenic 13-2 10 .0 ug/L SW846 6010B 06/30-07/20/99 CVX5W105
Dilution Factor : I

Cadmium ND 2 .0 ug/L SW846 6010B 06/30-07/22/99 CWX5W106
Dilution Factor : I

Barium ND 200 ug/L SW846 6010B 06/30-07/22/99 CWX5W10E
Dilution Factor : 1

Beryllium ND 5 .0 ug/L SW846 6010B 06/30-07/19/99 CWX5W10F
Dilution Factor : 1

chromium 9-5 5 .0 U91L SW846 6010B 06/30-07/20/99 L-dXSW107
Dilution Factor : 1

Calcium 85600 5000 ug/L SW846 6010B 06/30-07/19/99 CWXSW10G
Dilution Factor : 1

Lead 68-7 3-0 ug/L SW846 6010B 06/30-07/20/99 CWX5W108
Dilution Factor : 1

Antimony ND 10 .0 ug/L SW846 6010B 06/30-07/20/99 CWX5WI09
Dilution Factor: 1

Cobalt ND 50 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSW10H
Dilution Factor : 1

Selenium ND 5 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSW10A
Dilution Factor : I

Thallium ND 10 .0 ug/L SW846 6010B 06/30-07/20/99 CWX5W10C
Dilution Factor : 1

Copper ND 25 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSW10J
Dilution Factor : 1

(Continued on next page)



U-S- AR!ff CORPS OF EMGIMZRS

Client Sample ID : PBOW99-SWOOI-0001

T07ML Metals

I-Ot-Sample A9F160105-014 MR,'z-ix --------- : WATER

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Iran 8980 100 ug/L SW846 6010B 06/30-07/20/99 CKX5WIOK

Dilution Factor : 1

Potassium 7340 5000 ug/L SW846 6010B 06/30-07/19/99 CWX5W10L
Dilution Factor : 1

Magn sium 3.3600 5000 Ug/L SW846 6010B 06/30-07/19/99 CKX5W10H
Dilution Factor : 1

Manganese 69 .4 15 .0 Ug/L SW846 6010B 06/30-07/20/99 CXX5W10N
Dilution Factor : 1

Sodium 9190 5000 ug/L SW846 6010B 06/30-07/19/99 CWX5W10P
Dilution Factor : 1

Nickel ND 40 .0 ug/L SW846 6010B 06/30-07/19/99 CWXSW10Q
Dilution Factor : 1

'anadium ND 50 .0 ug/L SW846 6010B 06/30-07/20/99 CWX5WlOR
Dilution Factor : 1

zinc 96-6 20 .0 ug/L SW846 6010B 06/30-07/19/99 CWX5W10T
Dilution Factor : 1

Mercury ND 0 .20 ug/L SW846 7470A 06/30-07/02/99 CWXSW103
Dilution Factor : 1

7



U. S . AR?ff CORPS OF RNGI=ERS

Client Sample ID : PBOW99-SWO02-0001

GC/XS Semivolatiles

Lot-Sample # . . . : A9FI60105-015 Work Order g. . . : CWXSX101
Date Sampled . . . : 06/11/99 10 :50 Date Received- . : 06/14/99
Prep Date ------ : 06116199 Analysis Date .- : 06/26/99
Prep Batch #. . . : 9167109
Dilution Factor : I Method--------- : SW846 8270C

PARAMETER
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
bis(2-Chloroethoxy)

methane
bis(2-Chloroethyl)-

ether
bis(2-Ethylhexyl)

phthalate
I-Bromophenyl phenyl

ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl

ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,31-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
Di-n-octyl phthalate
4,6-Dinitro-

2-methylphenol
2,4-Dinitrophenol

Matrix--------- : WATER

REPORTING
RESULT LIMIT UNITS
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 Ug/L
ND 10 ug/L
ND 10 ug/L

ND 10 ug/L

ND 10 ug/L

ND 10 ug/L

ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L

ND 10 ug/L
ND 10 ug/L
ND 10 Ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 ug/L
ND 25 ug/L

ND 25 ug/L

(Continued on next page)



U-S . ARKr CORPS OF EMMEZERS

Client Sample ID : PBON99-SWO02-0001

GC/MS Senlivolatiles

Lot-Sample #.-- : A9F160105-015 Work Order #. . . : CWXSX101 Matrix. . . . . . . . . : WATER

PARAMETER
2,4-Dinitrotoluene
2,6-Dinitrotoluend
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenta-

diene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-methylnaphthalene
2-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
I-Nitrophenol
N-Nitrosodi-n-propyl-

amine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Carbazole
4-Methylphenol
bis(2-Chloroisopropyl)

ether

SURROGATE
Nitrobenzene-d5
Terphenyl-d14
2-Fluorobiphenyl
2-Flucrophenol
Phenol-d5
2,4,6-Tribromophenol

REPORTING
RESULT LIHZT UNTTS
ND 10 U9/1,
ND 10 U9/L
ND 10 U9/1,
ND 10 Uq/L
ND 10 U9/L
ND 10 U9/L
ND 10 Ug/L

ND 10 U9/L
ND 10 ua-/L
ND 10 Ug/L
ND 10 U9/L
ND 10 Uq/L
ND 10 ucr/L
ND 25 ucr/L
ND 25 ucr/L
ND 25 uq/L
ND 10 ucr/L
ND 10 ucr/L
ND 25 ug/L
ND 10 ug/L

ND 10 ug/L
ND 25 ucr/L
ND 10 ua/L
ND 10 ua/L
ND 10 ug/L
ND 10 uq/L
ND 10 Ual/L
ND 10 Ug/L
ND 10 ug-11,
ND 10 ucr/L
ND 10 ua-/L

PERCENT RECOVERY
RECOVERY LIMITS
70 (40 - 114)
86 (33 - 141)
72 (45 - 118)
56 (21 - 100)
11 (17 - 101)
79 (16 - 129)

OTH (S) :
Surrogate recovery is outside stated control limits.



U.S . ARMr CORPS OF EMIGnM=

Client Sample ID : PBOW99-SWO02-0001

GC Semivolatiles

Lot-Sample * --- : A9F160105-015 Work Order #_ ._ : CWXSX102 Xatri=. . . . . . . . . : WATER
Date Sampled_ : 06111199 10 :50 Date Received.- : 06/14/99
Prep Date ------ : 06116199 Analysis Date-- : 06/22/99
Prep Batch 9167103
Dilution Factor : 1 Metbiod --------- : SW846 8082

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

REPORTING
RESULT LIMIT UNITS
ND 0 .50 ug/L
ND 0 .50 Ug/L
ND 0 .50 ug/L
ND 0 .50 Ug/L
ND 0 .50 Ug/L
ND 0 .50 Ug/L
1-7 O .So ug/L

PERCENT RECOVERY
RECOVERY LIMITS
58 (10 - 130)
40 (10 - 116)



U-S . ARKr CORPS OF ROGI14EERS

Client Sample ID : PBOW99-SWO02-0001

TOTAL Metals

Lot-Sample #--- : A9F160105-015 Iffatrix------- : WATER
Date Sampled . . . : 06/11/9 9 .10 :50 Date Received - . : 06/14/99

REPORTING PREPARATION- WORK
PARAMETER RES= LIMZT UNITS METHOD ANALYSIS DATE ORDER uw

Prep Batch # : 9180307
Silver ND 5 .0 ug/L SW846 6010B 06/30-07/22/99 CWXSX104

Dilution Factor : 1

Aluminum 954 200 ug/L SW846 6010B 06/30-07/19/99 CWX5X10D
Dilution Factor : 1

Arsenic 20 .6 10-0 ug/L SW846 6010B 06/30-07/20/99 CWXSX105
Dilution Factor : 1

Cadmium 5-0 2-0 ' ug/L SW846 6010B 06/30-07/22/99 CWXSX106
Dilution Factor : 1

Barium ND 200 ug/L SW846 6010B 06/30-07/22/99 CWXSX10E
Dilution Factor : 1

Beryllium ND 5 .0 ug/L SW846 6010B 06/30-07/19/99 CWXSX10F
Dilution Factor : 1

Chromium 24-9 5 .0 Ug/L SW846 6010B 06/30-07/20/99 CWXSX107
Dilution Factor : 1

Calcium 84200 5000 ug/L SW846 6010B 06/30-07/19/99 CWXSX10G
Dilution Factor : 1

Lead 177 3 .0 ug/L SW846 6010B 06/30-07/20/99 CWZSX108
Dilution Factor : 1

Antimony 15 .0 10 .0 ug/L SW846 6010B 06/30-07/20/99 CWZ5X109
Dilution Factor : 1

Cobalt ND 50 .0 ug/L SW846 6010B 06/30-07/20/99 CWX5X10H
Dilution Factor : 1

Selenium ND 5 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSX10A
Dilution Factor : 1

Thallium ND 10 .0 ug/L SW846 6010B 06/30-07/20/99 CWXSX10C
Dilution Factor : I

Copper 46-6 25-0 ug/L SW846 6010B 06/30-07/20/99 CWXSXIOJ
Dilution Factor : 1

(Continued on next page)
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U-S. AR1ff CORPS OF MIMERS

Client Sanple ID: PBON99-SWO02-0001

TOTAL Metals

Lot-SaWle A9F160105-015 Va =iX--------- : WATER

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Iron 29300 100 . Ug/L SW846 6010B 06/30-07/20/99 CWX5X10K

Dilution Factor : 1

Potassium 6540 L 5000 ug/L SW846 6010B 06/30-07/19/99 CWX5X10L
Dilution Factor: 1

magnesium 13400 5000 ug/L SW846 6010B 06/30-07/19/99 CWXSX10M
Dilution Factor : 1

Manganese 163 15 .0 Ug/L SW846 6010B 06/30-07-/20/99 CWX5X10N
Dilution Factor : 1

Sodium 11500 L 5000 U9/L SW846 6010B 06/30-07/19/99 CVX5X10P
Dilution Factor : 1

Nickel ND 40 .0 ug/L SW846 6010B 06/30-07/19/99 CWXSXIOQ
Dilution Factor : 1

"ranadium ND 50 .0 ug/L SW846 6010B 06/30-07/20/99 CWX5X10R
Dilution Factor : 1

Zinc 391 20 .0 Ug/L SW846 6010B 06/30-07/19/99 CKXSX10T
Dilution Factor : 1

Mercury ND 0 .20 ug/L SW846 7470A 06/30-07/02/99 CWXSX103
Dilution Factor : 1

NOTE (S)
L Serial dilution ofadige3tato in the analytical batch indicates that physical and chemical intefferences are present.



U_S_ ARKr CORPS OF ENGnMSRS

Client Sample ID : PBOW99-SWO03-0001

GC/MS Semivolatiles

Lot-Sample #. . . : A9F160105-016 Work Order # --- : CWX60101 Matrix--------- WATER
Date Sampled--- : 06/11/99 17 :55 Date Received- . : 06/14/99
Prep Date . . . . . . : 06116199 AnalYr-is Date- . : 06/26/99
Prep Batch # . . . : 9167109
Dilution Factor: 1 Method--------- : SW846 8270 C

REPORTING
PARAMETER RESULT LIMIT UNITS
Acenaphthene ND 10 ug/L
Acenaphthylene ND 10 ug/L
Anthracene ND 10 ug/L
Benzo(a)anthracene ND 10 ug/L
Benzo(b)fluoranthene ND 10 ug/L
Benzo(k)fluoranthene ND 10 ug/L
Benzo(ghi)perylene ND 10 ug/L
Benzo (a) pyrene ND 10 ug/L
bis(2-Chloroethoxy) ND 10 ug/L

methane
bis(2-Chloroethyl)- ND 10 ug/L

ether
bis (2 - E thylhexyl) ND 10 ug/L

phthalate
4-Bromophenyl phenyl ND 10 ug/L

ether
Butyl benzyl phthalate ND 10 ug/L
4-Chlaroaniline ND 10 ug/L
4-Chloro-3-methylphenol ND 10 ug/L
2-Chloronaphthalene ND 10 ug/L
2-Chlorophenol ND 10 ug/L
4-Chlorophenyl phenyl ND 10 ug/L

ether
Chrysene ND 10 ug/L
Dibenz(a,h)anthracene ND 10 ug/L
Dibenzofuran ND 10 uq/L
Di-n-butyl phthalate ND 10 ug/L
1,2-Dichlorobenzene ND 10 ug/L
1,3-Dichlorobenzene ND 10 ug/L
1,4-Dichlorobenzene ND 10 ug/L
3,31-Dichlorobenzidine ND 10 ug/L
2,4-Dichlorophenol ND 10 ug/L
Diethyl phthalate ND 10 ug/L
2,4-Dimethylphenol ND 10 ug/L
Dimethyl phthalate ND 10 ug/L
Di-n-octyl phthalate ND 10 ug/L
4,6-Dinitro- ND 25 ug/L

2-methylphenol
2,4-Dinitrophenol ND 25 ug/L

(Continued on next page)



U_S_ ARMY CORPS OF xmGn=RS

Client Sample ID : PBOlf99-SWO03-0001

GCIMS Seslivalatiles

Lot-Sample #. . . : A9F160105-016 Work Order #. . . : CWX60101 Matrix . . . . . . . . . : WATER

PARAMETER
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenta-

diene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propyl-

amine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Carbazole
4-Methylphenol
bis(2-Chloroisopropyl)

ether

S=OGATE
Nitrobenzene-dS
Terphenyl-d14
2-Fluorobiphenyl
2-Fluorophenol
Phenol-dS
2,4,6-Tribromophenol

REPORTING
RESULT LIMIT UNITS
ND 10 ug/L
ND 10 Ug/L
ND 10 Ug/L
ND 10 Ug/L
ND 10 ug/L
ND 10 Ug/L
ND 10 Ug/L

ND 10 Ug/L
ND 10 Ug/L
ND 10 Ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 Ug/L
ND 25 Ug/L
ND 25 Ug/L
ND 25 Ug/L
ND 10 Ug/L
ND 10 ug/L
ND 25 ug/L
ND 10 Ug/L

ND 10 ug/L
ND 25 Ug/L
ND 10 ug/L
ND 10 Ug/L
ND 10 Ug/L
ND 10 Ug/L
ND 10 Ug/L
ND 10 ug/L
ND 10 ug/L
ND 10 Ug/L
ND 10 Ug/L

PERCENT RECOVERY
RECOVERY LIMITS
77 (40 - 114)
62 (33 - 141)
77 (45 - 118)
58 (21 - 100)
11 (17 - 101)
83 (16 - 129)

MM (S) :
* Surrognte recovery is outside stmted control limits .

'1~ E



U-S. AMW CORPS OF MiGnmEZRS

Client Sample ID : PBON99-SWO03-0001

GC Semi-volatiles

Lot-Sample #--- : A9F160105-016 Work Order #. . . : CWX60102 Matrix--------- : WATER
Date Sampled . . . : 06/11/99 17 :55 Date Received._ : 06/14/99
Prep Date ------ : 06/16/99 Analysis Date_- 06/22/99
Prep Batch #--- : 9167103
Dilution Factor: I method. . . . . . . . . : SW846 8082

PARAMETER
Aroclor 1016
Araclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

REPORTING
RESULT LIMIT UNITS
ND 0 .50 ug/L
ND 0 .50 Ug/L
ND 0 .50 Ug/L
ND 0 .50 Ug/L
ND 0 .50 Ug/L
ND 0 .50 ug/L
ND 0 .50 ug/L

PERCENT RECOVERY
RECOVERY LIMITS
89 (10 - 130)
56 (10 - 116)



U.S. ARKr CORPS OF EM11MIERS

Cliezit Sample ID : PBON99-SWO03-0001

TOTAL Metals

Lot-Sample A9F1601 05-016 Ma trix------- : WATER
Date Sampled . . . : 06/11/9 9 17 :55 Date Received-- : 06/14/99

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

Prep Batch : 9180307
Silver ND 5 .0 ug/L SW846 6010B 06/30-07/22/99 CWX60104

Dilution Factor : 1

Aluminum ND 200 ug/L SW846 6010B 06/30-07/19/99 CWX6010D
Dilution Factor : 1

Arsenic ND 10 .0 uq/L SW846 6010B 06/30-07/20/99 CWX60105
Dilution Factor : 1

Cadmium ND 2 .0 Ug/L SW846 6010B 06/30-07/22/99 CWX60106
Dilution Factor : 1

Barium ND 200 ug/L SW846 6010B 06/30-07/22/99 CWX6010E
Dilution Factor : 1

Beryllium ND 5 .0 ug/L SW846 6010B 06/30-07/19/99 CWX6010F
Dilution Factor : 1

Chromium ND 5 .0 ug/L SW846 6010B 06/30-07/20/99 CWX60107
Dilution Factor : 1

Cal 46600 5000 ug/L SW846 6010B 06/30-07/19/99 CKX601OG
Dilution Factor : 1

Lead 4 .7 3-0 ug/L SW846 6010B 06/30-07/20/99 CWX60108
Dilution Factor : 1

Antimony ND 10 .0 ug/L SW846 6010B 06/30-07/20/99 CWX60109
Dilution Factor : 1

Cobalt ND 50 .0 ug/L SW846 6010B 06/30-07/20/99 CWX6010H
Dilution Factor : 1

Selenium ND 5 .0 ug/L SW846 6010B 06/30-07/20/99 CWX6010A
Dilution Factor : 1

Thallium ND 10 .0 ug/L SW846 6010B 06/30-07/20/99 CWX6010C
Dilution Factor : 1

Copper ND 25 .0 ug/L SW846 6010B 06/30-07/20/99 CWX6010J
Dilution Factor : 1

(Continued an next page)



U. S . ARHr CORPS OF XHGnqE:HRS

Client Sample ID: PBOW99-SWO03-0001

TOTAL Metals

Lot-Sample # A9F160105-016 Vatxix . . . . . . . . . : WATER

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Iran 1120 100 Ug/L SW846 6010B 06/30-07/20/99 CWX6010K

Dilution Factor : 1

Potassium 17400 5000 Ug/L SW846 6010B 06/30-07/19/99 CWX6010L
Dilution Factor : 1

Magnesium ND 5000 ug/L SW846 6010B 06/30-07/19/99 CWX6010M
Dilution Factor : 1

Mamgau2ese 75 .5 15 .0 Ug/L SW846 6010B 06/30-07/20/99 CKX60ION
Dilution Factor : 1

Sodium 7780 5000 Ug/L SW846 6010B 06/30-07/19/99 CKK6010P
Dilution Factor : 1

Nickel ND 40 .0 ug/L SW846 6010B 06/30-07/19/99 CWX6010Q
Dilution Factor : 1

-anadium ND 50 .0 ug/L SW846 6010B 06/30-07/20/99 CWX601OR
Dilution Factor : 1

Zinc ND 20 .0 ug/L SW846 6010B 06/30-07/19/99 CWX6010T
Dilution Factor : 1

Mercury ND 0 .20 ug/L SW846 7470A 06/30-07/02/99 CWX60103
Dilution Factor : 1

ac
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QUALITY CONTROL ELEMENTS OF SW-846 METHODS

Quanterra'* Incorporated conducts a quality assurance/quality control (QA1QC) 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 amechanism for the assessment ofthe analytical data.

j2CBATC
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 aQC 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 NMTHOD BLANK (IVM), a LABORATORYCONTROL
SAMPLE (LCS) and, where appropriate, a MATRIX SPIKE/MATRIX SPIKE DUPLICATE (IvfS/MSD) pair or
a MATRIX SPIKE/SANWLE DUPLICATE (MS/DU) pair. If there is insufficient sample to perform an
MS/MSD or an MS/DU, then a LABORATORY CONTROL SANTLE DUPLICATE (LCSD) is included in the
QC batch.

LABORATORY CONTROL SAINTLE
The Laboratory Control Sample is a QC sample that is created by adding known concentrations of a full or
partial set oftarget analyEes 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
perfomung 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 ofthe 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 .

METHODBLANK
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 offalse 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 GC/MS)

Methylene chloride
Acetone
2-Butanone

Semivolatile (GC/MS) Metals

Phthalate Esters Copper
Iron
Zinc
Lead*

* for analyses run on TJA Trace 1CP or GFAA only

0, ~



QUALITY CONTROL ELEMENTS OF SW-846 METHODS
(Continued)

The listed volatile and seinivolatile 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 SPM/MATRDC SPM 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 determine 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 . pl-L ignitability) where it is not possible to prepare a spiked sample, a Sample
Duplicate may be included in the QC batch.

SURROGATE COMYOUNDS
In addition to these batch-related QC indicators, each organic environmental and QC sample are spiked with
surrogate compounds . Surrogates are organic chemicals 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 .

The 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 ofsamples is reprepared and reanalyzed .

If the 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'sjudgment 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 often percent or greater.

For the Pesticide/PCB, PAE, T?I-L 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 (UE87225) -Florida CompOAPP
(#890651G), Kentucky (#90021), Massachusetts (#M-OH048), Maryland (#272), Minnesota (#39-999-348),
Missouri (#6090), NewJersey (#74001), New York (#10975), North Dakota (#R-156), Ohio (#6090), OhioVAP
(!~CL0024), Pennsylvania (W68-340), South Carolina (#92007001, #92007002, #92007003), Tennessee (#02903),
West rzrginia (#210), Wisconsin (#999518190), NAT1Y, A1ZW USDA Soil Permit

Rewslon 4,07102199
n:1qaqc1qaform~narrarzv.doc



LABORATORr CONTROL SAMPLE KVALWMON REPORT

GC/NS Volatiles

Client Lot # --- : AqFJ60105 Work Order CX9A1102 Matrix. . . . . . . . . .. WATER
LCS Lot-Sample# : A9F240000-136
Prep Date . . . . . . : 06/23/99 Analysis Date- . : 06/23/99
Prep Batch #- .- : 9175136
Dilution Factor : 1

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS METHOD
1,2-Dichloropropane 97 (91 - 113) SW846 8260B
cis-1,3-Dichloropropene 93 (85 - 112) SW846 8260B
trans-1,3-Dichloropropene 99 (84 - 112) SW846 8260B
Ethylbenzene 96 (90 - 116) SW846 8260B
2-Hexanone 101 (10 - 225) SW846 8260B
Methylene chloride 98 (81 - 134) SW846 8260B
4-Methyl-2-pentanone 89 (11 - 210) SW846 8260B
Styrene 89 (81 - 113) SW846 8260B
1,1,2,2-Tetrachloroethane 92 (80 - 127) SW846 8260B
Tetrachloroethene 99 (83 - 111) SW846 8260B
Toluene 100 (86 - 119) SW846 8260B
1,1,1-Trichloroethane 104 (91 - 113) SW846 8260B
1,1,2-Trichloroethane 98 (81 - 117) SW846 8260B
Trichloroethene, 93 (82 - 112) SW846 8260B
'inyl chloride 84 (69 - 121) SW846 8260B
Xylenes (total) 95 (90 - 114) SW846 8260B
Acetone 121 (10 - 279) SW846 8260B
Benz 96 (83 - 110) SW846 8260B
Bromodichloromethane 98 (90 - 114) SW846 8260B
Bromoform 89 (71 - 118) SW846 8260B
Bromomethane 71 (47 - 160) SW846 8260B
2-Butanone 76 (20 - 232) SW846 8260B
Carbon disulfide 96 (81 - 125) SW846 8260B
Carbon tetrachloride 103 (84 - 119) SW846 8260B
Chlox-obenzene 9S (85 - 115) SW846 8260B
Dibromochloromethane 96 (81 - 112) SW846 8260B
Chloroethane 92 (80 - 118) SW846 8260B
Chloroform 102 (90 - 117) SW846 8260B
Chloromethane 74 (61 - 129) SW846 8260B
1,1-Dichloroethane 98 (87 120) SW846 8260B
1,2-Dichloroethane 104 (88 119) SW846 8260B
1,1-Dichloroethene 100 (70 122) SW846 8260B
cis-1,2-Dichloroethene 107 (50 150) SW846 8260B
trans-1,2-Dichloroethene 92 (70 130) SW846 8260B

(Continued on next page)



LABORATORr CONTROL SAMP.LH EVALM=ON RM30RT

GCAHS Volatiles

Client Lot A9F160105 Work Order CX9A1102 Matrix. . . . . . . . . : WATER
I-CS Lot-Sample# : A9F240000-136

SURROGATE
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-dS'
Bromofluarobenzene

PERCENT RECOVERY
RECOVERY LINZTS
102 (86 - IIT
108 (80 - 120)
95 (88 - 110)
98 (86 - 115)

NOTE (S) :
Calculations an performed before rounding to avoid round-off errors itL calculatm results .
Bold print denotes control parameters
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LABORATORY CONTROL SAMPLE K7AIZATIOK REPORT

GC/MS Semivolatiles

Client Lot # --- : A9FI60105 Work Owder # CWX2TI02 Matrix. . . . . . . . . : WATER
IoCS Lot-Saniple# : A9FI60000-109
Prep Date ------ : 06116199 Analysis Date . . : 06118199
Prep Batch # --- : 9167109
Dilution Factor: 1

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS METHOD
Acenaphthene 80 (47 - 145) SW846 8270C
Acenaphthylene 78 (47 - 111) SW846 8270C
Anthracene 78 (53 - 107) SW846 8270C
Ben o(a)anthracene 82 (53 - 110) SW846 8270C
Ben o(b)fluoranthene 75 (43 - 110) SW846 8270C
Benzo(k)fluoranthene 83 (46 - 120) SW846 8270C
Ben o(ghi)perylene 91 (17 - 120) SW846 8270C
Benzo (a) pyrene 76 (28 - 114) SW846 8270C
bis(2-Chloroethoxy) 82 (50 - 106) SW846 8270C
methane

bis (2 - Chloroethyl) - 83 (44 - 95) SW846 8270C
ether

bis(2-Sthylhexyl) 78 (30 - 123) SW846 8270C
phthalate
-Bromophe33y1 phenyl 91 (52 - 114) SW846 8270C
ether

Butyl benzyl phthalate 73 (35 - 110) SW846 8270C
4-Chloroaniline 52 (43 - 91) SW846 8270C
4-Chloro-3-methylphenol 81 (22 - 147) SW846 8270C
2-Chl ene 84 (43 - 111) SW846 8270C
2-Chlorophenol 77 (23 - 134) SW846 8270C
4-Chloraphenyl phenyl, 89 (48 - 124) SW846 8270C

ether
Cbxysene 78 (54 - 120) SW846 8270C
Diben (a,h)anth=acene as (23 - 112) SW846 8270C
Diben ofuran 82 a (85 - 117) SW846 8270C
Di-n-butyl phthalate 81 (44 - 11S) SW846 8270C
1,2-Dichlorobenzene 69 (43 - 95) SW846 8270C
1,3-Dichlorobenzene 65 (41 - 92) SW846 8270C
1,4-Dichlorobenzene 67 (20 - 124) SW846 8270C
3,31-Dichlorobenzidine 48 (19 - 137) SW846 8270C
2,4-Dichlorophenol 76 (33 - 93) SW846 8270C
Diethyl phthalate 82 (16 - 129) -SW846 8270C
2,4-Dimetkrylphenol 47 (23 - 74) SW846 8270C
Dimethyl phthalate 81 (10 - 115) SW846 8270C

(Continued on next page)



LABORATORr COWITML SAMPLE EVALU=ON IZZPORT

GC/MS Semivolatiles

Client Lot # A9F160105 Work Order CWX2T102 Matrix--------- : WATER
LCS Lot-Sample# : A9F160000-109

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS METHOD
Di-n-octyl phthalate 76 (25 - 123) SW846 8270C
4,6-Din:itro- 79 (10 - 11S) SW846 8270C

2-methylphenol
2,4-Dinitraphenol 68 (10 - 96) SW846 8270C
2,4-Dinitratol 86 (60 - 134) SW846 8270C
2,6-Dinitrotoluene 88 (40 - 121) SW846 8270C
Fluoranthene 83 (38 - 131) SW846 8270C
Fluorene 84 (4S - 124) SW846 8270C
Hexachlorobenzene 94 (S3 - 110) SW846 8270C
Hexachlorobutadiene 70 (4S - 96) SW846 8270C
Hexachloracyclopenta- 0 .0 a (16 - 88) SW846 8270C

di
Hexachloroethane 62 (38 - 90) SW846 8270C
indeno(1,2,3-cd)pyrene 93 (28 - 112) SW846 8270C
Isophorone 77 (44 - IOS) SW846 8270C
2-Methylnaphthalene 77 (43 - 82) SW846 8270C
-Methylphenol 72 (20 - 9S) SW846 8270C

Aaphthal 77 (44 - 99) SW846 8270C
2-Nitroaniline 86 (S2 - 170) SW846 8270C
3-Nitxoaniline 63 (SS - 172) SW846 8270C
4-Nitroaniline SI a (74 - 19S) SW846 8270C
Nitrobenzene ss (44 - 102) SW846 8270C
2-Nitrcphenol 80 (10 - 99) SW846 8270C
4-Nit.rophenol 73 (30 - 162) SW846 8270C
N-Nitrosodi-n-propyl- 78 (0 .0- 230) SW846 8270C
amine

N-Nitrosodiphenyla-in 75 (37 - 134) SW846 8270C
Pentachlorophenal 74 (14 - 176) SW846 8270C

82 (SO - 189) SW846 8270C
Phenol 78 (5-0- 112) SW846 8270C
Pyrene 74 (68 - 131) SW846 827ac
1, 2, 4 -Trichlorobenz-fa 72 (41 - 10S) SW846 8270C
2,4,S-Trichlorcphenol 84 (20 - IS9) SW846 8270C
2,4,6-Trichlorophenol 79 (22 - 102) SW846 8270C
Carbazole S6 (SO - ISO) SW846 8270C
4 -Methylphenol 70 (10 - 85) SW846 8270C
2,21-cm-ybis(I-Chlaro- 99 (21 - 122) SW846 8270C

propane)

(Continued on next page)
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LABORATORY CONTROL SAEPLE KVALI=ON REPORT

GC/MS Semivolatiles

Client Lot #. . . .. A9FI60105 Work Order # CWX2TIO2 19atrix. . . . . . . . . : WATER
LCS Lot-Sample# : A9F160000-109

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-dS 84 (40 - 114)
Terphenyl-d14 78 (33 - 141)
2-Fluorabiphenyl 80 (45 - 118)
2-Fluorophenol 74 (21 - 100)
Phenol-dS 76 (17 - 101)
2,4,6-Tribromophenol 80 (16 - 129)

NOTE (S) :
Calculations are performed before rounding to avoid rouDd-off erfors in calculated results.
Bold print denotes control parameters
a Spiked analyte recovery is outside stated control limits.
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CONTROL SAMPLE KVALTM=Off REPORT

GC/MS Semivolatiles

Client Lot #--- : A9F160105 Work Order #. . . : CXFT7102 Natxix--------- : WATER
LCS Lot-Sample# : A9F290000-111
Prep Date ------ : 06/29/99 Analysis Date- . : 07/02/99
Prep Batch #. . . : 9180111
Dilution Factor: I

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS METHOD

6-9 (47 145) SW846 8270C
.Acenaphthylene 66 (47 111) SW846 8270C
Anthracene 74 (53 107) SW846 8270C
Bp-n7-o (a) 75 (53 110) SW846 8270C
Benzo(b)fl 74 (43 110) SW846 8270C
Ben o, W f 74 (46 120) SW846 8270C
Ben o(ghi)perylene 98 (17 - 120) SW846 8270C
Benzo(a)pyrene 72 (28 - 114) SW846 8270C
bis(2-Chloroethoxy) 65 (50 - 106) SW846 8270C
methane

bis(2-Chloroetbyl)- 62 (44 - 95) SW846 8270C
ether

bis (2-Etbylhexyl) 91 (30 - 123) SW846 8270C
phthalate

t-Bromaphextyl phenyl 84 (52 - 114) SW846 8270C
ether

Butyl benzyl phthalate 80 (35 - 110) SW846 8270C
4-Chloroanili 4S (43 - 91) SW846 8270C
4-Chlaro-3-methylphenal 72 (22 - 147) SW846 8270C
2-Chlo-_ aphthal 66 (43 - 111) SW846 8270C
2-Chloraphenol 60 (23 - 134) SW846 8270C
4-Chlorophenyl phenyl 81 (48 - 124) SW846 8270C
ether

Chrysene 77 (54 - 120) SW846 8270C
Di ben (.-L, h) antbxacene 98 (23 - 112) SW846 8270C
Diben ofuran 73 a (85 - 117) SW846 8270C
Di-n-butyl phthalate 78 (44 - 115) SW846 8270C
1,2-Dichlorobenz- 58 (43 - 95) SW846 8270C
1, 3 -Dichlort*enzene 52 (41 - 92) SW846 8270C
1,4-Dichlorobenzene 53 (20 - 124) SW846 8270C
3,31-Dichlorobenzidine 51 (19 - 137) SW846 8270C
2,4-Dichlorophenol 64 (33 - 93) SW846 8270C
Diethyl phthalate 83 (16 - 129) SW846 8270C
2,4-Dimethylphenal 38 (23 - 74) SW846 8270C
Dimethyl phthalate 83 (10 - 11s) SW846 8270C

(Continued on next page)
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CONTROL SAMPLE RVALU=0N REPORT

GC/MS Semivolatiles

Client Lot # A9F160105 Work Order 4 . . . : CXFT7102 Matrix. . . . . . . . . : WATER
LCS Lot-Sample# : A9F290000-111

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS METHOD
Di-n-octyl phthalate 79 (25 - 123) SW846 8270C
4,6-Dinitro- 67 (10 - 115) SW846 8270C

2-metbLylphenol
2,4-Dinitraphenal 60 (10 - 96) SW846 8270C
2,4-Din.itrotoluene so (60 - 134) SW846 8270C
2,6-Dinitrotoluene so (40 - 121) SW846 8270C
Fluoranthene 71 (38 - 131) SW846 8270C
Fluorene 76 (45 - 124) SW846 8270C
Hexachlorobenz as (53 - 110) SW846 8270C

57 (45 - 96) SW846 8270C
Hexachlorocyclopenta- 0-0 a (16 - 88) SW846 8270C
diene

Hexachloroethane 48 (38 - 90) SW846 8270C
Indeno(1,2,3-cd)pyrene 96 (28 - 112) SW846 8270C
Isophorone 66 (44 - 105) SW846 8270C
2-Methylnaphthalene 64 (43 - 82) SW846 8270C
~-Methylphenol 57 (20 - 95) SW846 8270C
Naphthalene 62 (44 - 99) SW846 8270C
2-Nitroaniline 82 (52 - 170) SW846 8270C
3-Nitroaniline 64 (55 - 172) SW846 8270C
4-Nitroaniline 66 a (74 - 195) SW846 8270C
Nitrobenzene 71 (44 - 102) SW846 8270C
2-Nitrcphenol 60 (10 - 99) SW846 8270C
4-Nitrophenol 95 (30 - 162) SW846 8270C
N-Nitrasodi-n-propyl-

i
66 (0 .0- 230) SW846 8270C

am ne
N-Nlt.rorsodiphenyi 76 (37 - 134) SW846 8270C
Pentachlorophenol. 51 (14 - 176) SW846 8270C
Phenanthrene 79 (50 - 189) SW846 8270C
Phenol 57 (5 .0- 112) SW846 8270C
Pyrene 84 (68 131) SW846 8270C
1,2,4-Trichlorobenzene 61 (41 105) SW846 8270C
2,4,5-Trichlorophenol 72 (20 159) SW846 8270C
2,4,6-Trichloraphenol 69 (22 102) SW846 827ac
Carbazole 69 (50 150) SW846 8270C
4-Methylphenal 59 (10 85) SW846 8270C
2,21-oxybis(I-Chloro- 77 (21 122) SW846 8270C
propane)

(Continued on next page)
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LABIORATOIZr CONTROL SAIRFIX EVAIMMON REPORT

GCAMS Seutivolatiles

Client Lot A9FI60105 Work Order #. . . : CXFT7102 Matrix----------- WATER
LCS Lot-Sanple#: A9F290000-111

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-dS 68 (40 - 114)
Terphenyl-d14 97 (33 - 141)
2-Flucrobiphenyl 67 (45 - 118)
2-Fluorophenol 55 (21 - 100)
Phenol-dS 60 (17 - 101)
2,4,6-Tribromophenol 75 (16 - 129)

NOTE (S) :
Calculations am performed before rounding to avoid round-off errors in oxiculated results .

Bold print denotes control parameters

a Spiked aralyte recovery is outside stated control limits.
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LABORATORY C()ffTROL SAMPLE EVALUATION REPORT

GC/MS Semivolatiles

Client Lot #. . . : A9F160105 Work Order # CXOMA102 Matrix. . . . . . . . . : SOLID
LCS Lot-Samplet : A9F170000-115
Prep Date . . . . . . : 06/17/99 Analysis Date- . : 06/28/99
Prep Batch #. . . : 9168115
Dilution Factor: 1

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS METHOD
Acenaphthene 70 (51 - 101) SW846 8270C
Acenaphthylene 70 (33 - 145) SW846 8270C
Anthracene, 74 (27 - 133) SW846 8270C
Ben o, (a) anthra 80 (33 - 143) SW846 8270C
Ben o(b)fluoranthene 79 (24 - 159) SW846 8270C
B-oW f x-ant-hene 72 (60 - 12S) SW846 8270C
Ben o, (ghi) perylen 73 (10 - 219) SW846 8270C
Benzo(a)pyrene 71 (17 - 163) SW846 8270C
bis(2-Chloroethoxy) 69 (33 - 184) SW846 8270C
methane

bis(2-Chloroetbyl)- 66 (12 - Ise) SW846 8270C
ether

bis(2-Ethylhexyl) 93 (10 - Ise) SW846 8270C
phthalate

.-Bromcphemyl phenyl 74 (33 - 127) SW846 8270C
ether

Butyl benzyl pht-baI ate 78 (10 - 122) SW846 8270C
4-Chloroaniline 42 a (43 - 91) SW846 8270C
4-Chloro-3-methylphenol 72 (46 - 106) SW846 8270C
2-Chl ht-hal 72 (60 - 118) SW846 8270C
2-Chlorophenol 68 (44 - 103) SW846 8270C
4-Chlorophenyl phenyl 74 (2S - Ise) SW846 8270C
ether

Chrysene 77 (17 - 168) SW846 8270C
Di ben (a, h) antl=acene 73 (10 - 227) SW846 8270C
Di be- ofuran 72 a (85 - 117) SW846 8270C
Di-n-butyl phtbalate 72 (10 - 118) SW846 8270C
1,2-Dichlorobenzene 66 (32 - 129) SW846 8270C
1,3-Dichlorobenzene 64 (10 - 172) SW846 8270C
1,4-Dichlorobenzene 65 (si - 9s) SW846 8270C
3,31-Dichlorobenz±dine 44 (10 - 262) SW846 8270C
2,4-Dichlorcphenal 69 (39 - 13S) SW846 8270C
Diethyl phthalate 73 (10 - 114) SW846 8270C
2,4-Dimethylphenol 62 (32 - 119) SW846 8270C
Dimethyl phthalate, 68 (10 - 112) SW846 8270C

(Continued on next page)



LABORATORY CMUROL SAMPLE XVALUAT1ON REPORT

GC/]!§S Semivolatiles

Client Lot # A9F160105 Work Order CXOMA-102 Matrix--------- : SOLID
LCS Lot-Sample# : A9F170000-115

PARAMETER
Di-n-octyl phthalate
4,6-Dinitro-
2-methylphenol

2,4-Dinitraphenol
2,4-Dix:Litrotoluene
2,6-DixLitrotoluene
Fl
Fluorene
Hexachlorobenzene
He3cachlorobutadiene
Hexachlorocyclcpenta-
di

Hexach.loroethan
Indeno(1,2,3-cd)pyrene
Iscphorcne
2-Metbrylnaphthalene
-methylphenol

fiaphthal.
2-Nitroaniline
3 -Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrcphenol
4-Nitrophenol
N-Nitrosodi-n-prcpyl-

N-N:Ltrosodiphenyl
Pentachlorophenol

Phenol
Pyrene
1,2,4-Trichlorobexxzene
2,4,5-Trichloraphenol
2,4,6-Trichloraphenol
Carbazole
4-Methylphenol
2,2'-oxybis(I-Chloro-
propane)

PERCENT RECOVERY
RECOVERY LIMITS
86 (10 - 146)
52 (10 - 181)

METHOD
SW846 8270C
SW846 8270C

40 (10 191) SW846 8270C
75 (54 129) SW846 8270C
75 (50 151) SW846 8270C
73 (26 137) SW846 8270C
73 (59 121) SW846 8270C
74 (10 1S2) SW846 8270C
64 (24 116) SW846 8270C
34 (2 .0- 55) SW846 8270C

63 (40 - 113) SW846 8270C
63 (10 - 171) SW846 8270C
64 (21 - 196) SW846 8270C
67 (15 - 111) SW846 8270C
66 (10 - 103) SW846 8270C
67 (21 - 133) SW846 8270C
75 (32 - 165) SW846 8270C
60 (31 - 177) SN846 8270C
57 (38 - 229) SW846 8270C
68 (35 - 180) SW846 8270C
66 (29 - 182) SW846 8270C
71 (16 - 192) SW846 8270C
67 (39 - 95) SW846 8270C

76 (28 - 121) SW846 8270C
36 (24 - 115) SW846 8270C
75 (54 - 120) SW846 8270C
67 (36 - 103) SW846 8270C
79 (46 - 147) SW846 8270C
67 (51 - 101) SW846 8270C
70 (13 - 136) SW846 8270C
65 (37 - 144) SW846 8270C
75 (50 - 150) SW846 8270C
65 (10 - 103) SW846 8270C
83 (36 - 166) SW846 8270C

(Continued on next page)
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LABORATORY COWnZOL SAMPLE is XUATION REPORT

GC/MS Seclivolatiles

Client Lot A9F160105 Work Order CXOMA102 Matrix--------- : SOLID
LCS Lot-Sample# : A9F170000-115

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-dS 70 (23 - 120)
Terphenyl-d14 83 (18 - 137)
2-Fluorobiphenyl 70 (30 - 115)
2-Fluorophenol 68 (30 - 115)
Phenol-dS 71 (24 - 113)
2,4,6-Tribromophenol 59 (19 - 122)

NOTE (S) :
Calculations am performed before rounding to avoid round-off errors in calculated results.
Bold printdenotes control parameters
a Spaced analyre recovery is outside stated control limits.



LABORATORY CONTROL SA-11PLE EVMMATION REPORT

HPIAC

Client Lot #--- : A9FI60105 Work Order CX2K2102-LCS watrix--------- : WATER
LCS Lot-Sample# : H9F180000-125 CX2K2103-LCSD
Prep Date . . . . . . : 06118199 Analysis Date . . : 06/27/99
Prep Batch #--- : 9169125
Dilution Factor: 1

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
1, 3-Dinitrd~ejn 100 (75 - 121) SW846 8330

96 (75 - 121) 3-4 (0-27) SW846 8330
2,4-Dinitrotoluene 98 (73 - 118) SW846 8330

94 (73 - 118) 4-6 (0-30) SW846 8330
2,6-Dinitrotoluene 99 (71 - 123) SW846 8330

94 (71 - 123) 5-2 (0-31) SW846 8330
Nitzx)benzene 92 (62 - IIS) SW846 8330

93 (62 - 115) 0.53 (0-28) SW846 8330
1, 3, 5-Trinitrobenzene, 99 (76 - 120) SW846 8330

94 (76 - 120) 4-3 (0-30) SW846 8330
2,4,6-Trinitrotol 97 (73 - 122) SKS46 8330

102 (73 - 122) 4-8 (0-27) SW846 8330
Mmor 95 (70 - 125) SW846 8330

91 (70 - 125) 4-6 (0-28) SW846 8330
RDX 100 (78 - 125) SW846 8330

96 (78 - 125) 4-5 (0-24) SW846 8330
Tetryl 98 (72 - 125) SW846 8330

96 (72 - 125) 2-3 (0-27) SW846 8330
2-Nitrotoluene- 87 (52 - 115) SW846 8330

87 (52 - 115) 0.050 (0-30) SW846 8330
3-Nitrotol 89 (57 - 115) SW846 8330

90 (57 - 115) 1.0 (0-35) SW846 8330
4-Nitrotoluene 90 (57 - 115) SW846 8330

89 (57 - 115) 1-2 (0-33) SW846 8330
4-,Andmo-2, 6-d-i Yl-; txotoluene 95 (66 - 115) SW846 8330

97 (66 - 115) 2-2 (0-27) SW846 8330
2-Amino-4 . 6-dini trotoluene 97 (67 - 115) SW846 8330

94 (67 - 115) 3 .6 (0-29) SW846 8330

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
1-Chloro-3-nitrobenzene 91 (32 - 127)

91 (32 - 127)

NOTE (S) :
Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters
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LABORATORY CONTROL SAIMPLE EVALMMON RM30RT

GC Semi-volatiles

Client Lot #. . . : A9FI60105 Work Order CX45QI02 Matrix. . . . . . . . . : SOLID
LCS LOt-Sample# : A9F190000-107
Prep Date ------ : 06119199 Analysis Date- . : 06/23/99
PreP BatCh #. . . : 9170107
Dilution Factor : 1

PARAMETER
Aroclor 1016
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

PERCENT RECOVERY
RECOVERY LIMITS
77 (60 - 133)
94 (59 - 129)

PERCENT
RECOVERY
78
99

METHOD
SW846 8082
SW846 8082

RECOVERY
LIMITS
(10 129)
(10 138)

ROTE (S) :
Calculations am performed before rounding to avoid rouDd-off errors in calculated results .
Sold print denotes control parameters



LABORATORY CONTROL SAIEnZ EVALUATION REPORT

GC Senlivolatiles

Client Lot #--- : A9FI60105 Work Order CWX2JI02-LCS Matxix . . . . . . . . . : WATER
LCS Lot-Sample# : A9FI60000-103 CWX2JI03-LCSD
Prep Date . . . . . . : 06116199 Analysis Date . . : 06/22/99
Prep Batch #. . . : 9167103
Dilution Factor : 2

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD L=TS METHOD
Aroclor 1016 -92 (66 - 111) SW846 8082

79 (66 - 111) is (0-23) SW846 8082
Aroclor 1260 103 (65 - 111) SW846 8082

96 (65 - 111) 7.0 (0-23) SW846 8082

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachlcro-m-xylene 97 (10 - 130)

63 (10 - 130)
Decachlorobiphenyl 56 (10 - 116)

51 (10 - 116)

NOTE (S) :
Calculations are performed before rounding to avoid rouDd-off errors in calculated results .

3old print denotes control partunaterz-
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LABORATORY . LMNTROL SAMPLE EVALM;=ON RM)-ORT

General Chmi stry

Lot-Sample A9F160105 Matrix--------- : WATER

PERCENT RECOVERY RPD PREPARATION- PREP
PARAMETER RECOVERY LIMITS RPD LIMITS HETHOD ANALYSIS DATE BATCH #
Total Organic Carbon WO# :CXH7WI02-LCS/CXH7WlO3-LCSD LCS Lot-Sample# : A9F280000-389

98 (90 - 110) MCAWW' 415 .1 06/29/99 9179389
98 (90 - 110) 0 .10 (0-20) MCAWW 415 .1 06/28/99 9179389

DILution Factor : 1

NOTE (S) :
Calculations are performed before rounding to avoid round-off errors in calculated results .
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LABORATORY CONTROL SAMPLE EVAIM=Off RR13ORT

TOTAL Metals

Client Lot A9F160105 Matrix. . . . . . . . . : SOLID

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER #

IoCS Lot-Sample# : A9F280000-293 Prep Batch # 9179293
Silver 107 (80 - 120) SW846 6010B 06/29-07/19/99 CXFKT12J

Dilution Factor : 1

Aluminum 90 (80 - 113) SW846 6010B 06/29-07/19/99 CXFKT12TJ
Dilution Factor : 1

Arsenic 93 (80 - 120) SW846 6010B 06/29-07/19/99 CXFKT12K
Dilution Factor : 1

Barium 98 (80 - 109) SW846 6010B 06/29-07/22/99 CXFKT12V
Dilution Factor : 1

Cadmium 98 (80 - 120) SW846 6010B 06/29-07/22/99 CXFKT12L
Dilution Factor : 1

sryllium 97 (80 - 105) SW846 6010B 06/29-07/19/99 CXFKT12W
Dilution Factor : 1

Chromium 102 (80 - 120) SW846 6010B 06/29-07/19/99 CXFKT12M
Dilution Factor : I

Calcium 91 (80 - 109) SW846 6010B 06/29-07/19/99 CXFKT12X
Dilution Factor : 1

Lead 96 (80 - 120) SW846 6010B 06/29-07/19/99 CXFKT12N
Dilution Factor : 1

Cobalt 90 (80 - 104) SW846 6010B 06/29-07/19/99 CXFKT130
Dilution Factor : 1

Antimony 95 (80 - 120) SW846 6010B 06/29-07/19/99 CXFKT12P
Dilution Factor : 1

Copper 99 (80 - 113) SW846 6010B 06/29-07/19/99 CXFKT131
Dilution Factor : 1

Selenium 91 (80 - 120) SW846 6010B 06/29-07/19/99 CXFKT12Q
Dilution Factor : 1

Iron 109 (80 - 120) SW846 6010B 06/29-07/19/99 CXFKT132
Dilution Factor : 1

(Continued on next page)
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LABORATORY* COWnZOL SAMPLE EVALUATMON REPORT

TOTAL Metals

Client Lot #- .- : A9FI60105 watt x . . . . . . . . . : SOLID

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER
Potassium 87 (80 - 103) SW846 6010B 06/29-07/19/99 CXFKT12A

Dilution Factor : 1

Thallium 95 (80 - 120) SW846 6010B 06/29-07/19/99 CXFKT12R
Dilution Factor : 1

Mercury 90 (70 - 130) SW846 7471A 06/29-07/06/99 CXFKT12T
Dilution Factor : 1

magnesium 89 (80 - 109) SW846 6010B 06/29-07/19/99 CXFKT12C
Dilution Factor : 1

Manganese 101 (80 - 114) SW846 6010B 06/29-07/19/99 CXFKT12D
Dilution Factor : 1

Sodium 89 (80 - 107) SW846 6010B 06/29-07/19/99 CXFKT12E
Dilution Factor : 1

.ckel 90 (80 - 112) SW846 6010B 06/29-07/19/99 CXFKT12F
Dilution Factor : 1

Vanadium 98 (80 - 111) SW846 6010B 06/29-07/19/99 CXFKT12G
Di Lution Factor : 1

Zinc 95 (80 - 120) SW846 6010B 06/29-07/19/99 CXFKT12H
Di Lution Factor : 1

NOTE (S)
calculations are perfortned before rounding to avoid round-off errom in ca"Intod cults .

I C)



LABORATOR!r CONTROL SAMPLE EVALMTION REPORT

TOTAL Metals

Client Lot 4 A9F160105 Matrix. . . . . . . . . : WATER

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER

LCS Lot-Sample# : A9F290000-307 Prep Batch #- -- : 9180307
Silver 116 (80 - 120) SW846 6010B 06/30-07/22/99 CXGVP11D

Dilution Factor : 1

Aluminum 102 (87 - 115) SW846 6010B 06/30-07/19/99 CXGVP10V
Dilution Factor : 1

Arsenic 105 (80 - 120) SW846 6010B 06/30-07/20/99 CXGVP11E
Dilution Factor : 1

Cadmium 110 (80 - 120) SW846 6010B 06/30-07/22/99 CXGVP11F
Dilution Factor : 1

Barium 107 (87 - 110) SW846 6010B 06/30-07/22/99 CXGVP10W
Dilution Factor : 1

beryllium 99 (85 - 110) SW846 6010B 06/30-07/19/99 CXGVPl0X
Dilution Factor : 1

Chromium 107 (80 - 120) SW846 6010B 06/30-07/20/99 CXGVP11G
Dilution Factor : I

Lead 105 (80 - 120) SW846 6010B 06/30-07/20/99 CXGVP11H
Dilution Factor : 1

Calcium 105 (86 - 109) SW846 6010B 06/30-07/19/99 CXGVP110
Dilution Factor : 1

Antimony 107 (80 - 120) SW846 6010B 06/30-07/20/99 CXGVP10R
Dilution Factor : 1

Selenium 107 (80 - 120) SW846 6010B 06/30-07/20/99 CXGVP10T
Dilution Factor : 1

Cobalt 98 (83 - 107) SW846 6010B 06/30-07/20/99 CXGVP111
Dilution Factor : 1

Thallium 105 (80 - 120) SW846 6010B 06/30-07/20/99 CXGVP10U
Dilution Factor : 1

Copper 107 (84 - 112) SW846 6010B 06/30-07/20/99 CXGVP112
Dilution Factor ; 1

(Continued on next page)
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LABORATORY CMWML SAMPLE EVAL10CP=O1q REPORT

TO!J!AL Metals

Client Lot A9F160105 Matri-x--------- : WATER

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER
Iran 113 (80 - 120) SW846 6010B 06/30-07/20/99 CXGVP113

Dilution Factor : 1

Potassium 100 (87 - 106) SW846 6010B 06/30-07/19/99 CXGVP114
Dilution Factor : 1

Magnesium 102 (88 - 112) SW846 6010B 06/30-07/19/99 CXGVP115
Dilution Factor : 1

Manganese 108 (88 - 117) SW846 6010B 06/30-07/20/99 CXGVP116
Dilution Factor : 1

Sodium 100 (88 - 107) SW846 6010B 06/30-07/19/99 CXGVP117
Dilution Factor : 1

Nickel 102 (85 - 116) SW846 6010B 06/30-07/19/99 CXGVP118
Dilution Factor : 1

nadium 105 (86 - 111) SW846 6010B 06/30-07/20/99 CXGVP119
Dilution Factor : 1

Zinc 106 (83 - 120) SW846 6010B 06/30-07/19/99 CXGVP13.A
Dilution Factor : 1

Mercury 101 (80 - 120) SW846 7470A 06/30-07/02/99 CXGVP11C
Dilution Factor : 1

(S)
Calculatiom am perforrand befom round~mg to avoid round-off o-om in calculatod maults



LABORATOR!r CONTROL SAE= EVALTM=Off PUMORT

Genez-a-1 rhewi st:ry

Client Lot #. . . .. A9F160105 Matxix--------- : SOLID

PERCENT RECOVERY PREPARATION- PREP
PARAMETER RECOVERY LIMITS METHOD AXALYSIS DATE BATCH #
Total Organic Carbon Work Order # : CXP61102 LCS Lot-Sample# : A9GO50000-124

110 (69 - 130) SMCA WALKLEY-BLAC 07/05/99 9186124
DiLution Factor : 1

19ME (S) :
Calculations am performed before rounding to avoid round-offerrors in calculated results.
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IMMEBOD BLAVK REPORT

GC/MS Volatiles

Client Lot # .- . : mn6oios Work Order CX9AI101 Iffatrix--------- : WATER
JAB Lot-Sample #: A9F240000-136

Analysis Date . . : 06/23/99
Dilution Factor: I

PARAMETER
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-Trichlaroethane
1,1,2-Trichloroethane
richloroethene
ayl chloride

,ylenes (total)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloroform
Chloromethane
I,I-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

SURROGATE
Dibromofluoromethane
1,2-Dichloroethane-d4
luene-dS
.)mofluarobenzene

Prep Date ------ : 06/23/99
P3Cep Batch #. . . : 9175136

REPORTING
RESULT LIMIT
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 10
ND 5 .0
NI) 10
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 10
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 10
ND 5 .0
ND 5 .0
ND 5 .0
NI) 5 .0
ND 5.0
Nr) 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0
ND 5 .0

UNITS NETHOD
uq/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
uq/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B
ug/L SW846 8260B

PERCENT RECOVERY
RECOVERY LIMITS
103 (86 - 118)
109 (80 - 120)
96 (88 - 110)
98 (86 - 115)

11OTE (S) :
Calculations are performed before rounding to avoid round-off errors in calculated results.



MrTHOD BLANK REPORT

GC/MS Semivolatiles

Client Lot #. . . : A9F160105 Work Order # CWX2T101 Matri=--------- : WATER
IMB Lot-Sample # : A9FI60000-109

Prep Date . . . . . . : 06/16/99
Analysis Date- . : 06/18/99 Prep Batch : 9167109
Dilution Factor : I

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD
Acenaphthene ND 10 . ug/L Sd846 8270C
Acenaphthylene ND 10 ug/L SW846 8270C
Anthracene ND 10 ug/L SW846 8270C
Benzo(a)anthracene ND 10 ug/L SW846 8270C
Benzo(b)fluoranthene ND 10 ug/L SW846 8270C
Benzo(k)fluoranthene ND 10 ug/L S-9846 8270C
Benzo(ghi)perylene ND 10 ug/L SW846 8270C
Benzo(a)pyrene ND - 10 ug/L S4846 8270C
bis(2-Chloroethoxy) ND 10 ug/L SW846 8270C
methane

bis(2-Chloroethyl)- ND 10 ug/L S'9846 8270C
ether

bis(2-Ethylhexyl) ND 10 ug/L SW846 8270C
phthalate
Bramophenyl phenyl ND 10 ug/L SW846 8270C
ether

Butyl benzyl .phthalate ND 10 ug/L SW846 8270C
4-Chloroaniline ND 10 ug/L SW846 8270C
4-Chloro-3-methylphenol ND 10 ug/L S-4846 8270C
2-Chloronaphthalene ND 10 ug/L SW846 8270C
2-Chlorophenol ND 10 ug/L SW846 8270C
4-Chlorophenyl phenyl ND 10 ug/L S'4846 8270C
ether

Chrysene ND 10 ug/L SW846 8270C
Dibenz(a,h)anthracene ND 10 Ug/L SW846 8270C
Dibenzofuran ND 10 ug/L S"4846 8270C
Di-n-butyl phthalate ND_ 10 ug/L SW846 8270C
1,2-Dichlorobenzene ND 10 ug/L SW846 8270C
1,3-Dichlarobenzene ND 10 ug/L SW846 8270C
1,4-Dichlorobenzene ND 10 ug/L S'4846 8270C
3,3'-Dichlorobenzidine ND 10 ug/L SW846 8270C
2,4-Dichlorophenol ND 10 ug/L SW846 8270C
Diethyl phthalate ND 10 ug/L S-4846 8270C
2,4-Dimethylphenol ND 10 ug/L SW846 8270C
Dimethyl phthalate ND 10 ug/L SW846 8270C
Di-n-octyl phthalate ND 10 ug/L SW846 8270C
4,6-Dinitro- ND 25 ug/L SW846 8270C

2-methylphenal
2,4-Dinitrophenol ND 25 ug/L SW846 8270C

'!-Dinitrotoluene ND 10 ug/L SW846 8270C
S-Dinitrotaluene ND 10 ug/L S-vi846 8270C

(Continued on next page)
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GC/MS Semivolatiles

Client Lot #. . . : A9FI60105 work orcler CWX2T101 Matrix --------- WATER

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD
Fluoranthene ND Ug/L SW846 8270C
Fluorene ND 10 ug/L SW846 8270C
Hexachlorobenzene ND 10 ug/L SW846 8270C
Hexachlorobutadiene ND 10 ug/L SW846 8270C
Hexachlorocyclopenta- ND 10 ug/L SW846 8270C

diene
Hexachloroethane ND 10 ug/L SW846 8270C
Indeno (1, 2, 3 - cd) pyrene ND 10 ug/L SW846 8270C
Isophorone ND 10 ug/L SW846 8270C
2-Methylnaphthalene ND 10 ug/L SW846 8270C
2-Methylphenol ND 10 ug/L SW846 8270C
Naphthalene ND 10 ug/L SW846 8270C
2-Nitroaniline ND 25 ug/L SW846 8270C
3-Nitroaniline ND 25 ug/L SW846 8270C
4-Nitroaniline ND 25 ug/L SW846 8270C
Nitrobenzene ND 10 ug/L SW846 827=
2-Nitrophenol ND 10 ug/L SW846 8270C
'-Nitrophenol ND 25 ug/L SW846 8270C
gitrosodi-n-propyl- ND 10 ug/L SW846 827-nC
amine

N-Nitrosodiphenylamine ND 10 ug/L SW846 82-1 :)C
Pentachlorophenol ND 25 ug/L SW846 827~:C
Phenanthrene ND 10 ug/L SW846 8270-C
Phenol ND 10 ug/L SW846 827--,C
Pyrene ND 10 ug/L SW846 827-=
1,2,4-Trichlorobenzene ND 10 ug/L SW846 827--C
2,4,5-Trichlorophenol ND 10 ug/L SW846 827 1-;C
2,4,6-Trichlorophenol ND 10 ug/L SW846 827,~-~C
Carbazole ND 10 ug/L SW846 827SC
4-Methylphenol ND 10 ug/L SW846 827n-C
bis (2 - Chloroisopropyl) ND 10 ug/L SW846 8270,C

ether

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-dS 78 (40 - 114)
Terphenyl-d14 80 (33 - 141)
2-Fluorobiphenyl 73 (45 - 118)
2-Fluorophenol 66 (21 - 100)
Phenol-dS 66 (17 - 101)
2,4,6-Tribromophenol 71 (16 - 129)

NOTE (S) :
ulaLions are performed before rounding to avoid round-off errors in calculated results .
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MrIHM BLA39K IZIMRT

GCAMS Semivolatiles

Client Lot 4 . . . : A9FI60105 Work Ordler CXFT7101 Matrix --------- : WATER
EB Lot-Sample #: A9F290000-111

Prep Date . . .
. .

. : 06/29/99
Analysis Date .- : 07/02/99 Prep Batch : 9180111
Dilution Factor: 1

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD
Acenaphthene ND 10 ug/L SW846 8270C
Acenaphthylene ND 10 ug/L SW846 8270C
Anthracene ND 10 ug/L SW846 8270C
Benzo(a)anthracene ND 10 ug/L SW846 8270C
Benzo(b)fluoranthene ND 10 ug/L SW846 8270C
Benzo(k)fluoranthene ND 10 ug/L SW846 8270C
Benzo(ghi)perylene ND 10 ug/L SW846 8270C
Benzo(a)pyrene ND 10 ug/L SW846 8270C
bis(2-Chlorcethoxy) ND 10 ug/L SW846 8270C
methane

bis(2-Chloroethyl)- ND 10 ug/L SW846 8270C
ether

bis(2-Ethylhexyl) ND 10 ug/L SW846 8270C
phthalate
Bromophenyl phenyl ND 10 ug/L SW846 8270C
ether

Butyl benzyl phthalate ND 10 ug/L SW846 8270C
4-Chlorcaniline ND 10 ug/L SW846 8270C
4-Chloro-3-methylphenal ND 10 ug/L SW846 8270C
2-Chloronaphthalene ND 10 ug/L SW846 8270C
2-Chlorophenol ND 10 ug/L SW846 8270C
4-Chlorophenyl phenyl ND 10 ug/L SW846 8270C

ether
Chrysene ND 10 ug/L SW846 8270C
Dibenz(a,h)anthracene ND 10 ug/L SW846 8270C
Dibenzofuran ND 10 ug/L SW846 8270C
Di-n-butyl phthalate ND 10 ug/L SW846 8270C
1,2-Dichlorobenzene ND 10 ug/L SW846 8270C
1,3-Dichlorobenzene ND 10 ug/L SW846 8270C
1,4-Dichlarobenzene ND 10 ug/L SW846 8270C
3,31-Dichlorobenzidine ND 10 ug/L SW846 8270C
2,4-Dichloraphenol ND 10 ug/L SW846 8270C
Diethyl phthalate ND 10 ug/L SW846 8270C
2,4-Dimethylphenol ND 10 ug/L SW846 8270C
Dimethyl phthalate ND 10 ug/L SW846 8270C
Di-n-octyl phthalate ND 10 ug/L SW846 8270C
4,6-Dinitro- ND 25 ug/L SW846 8270C

2-methylphenol
2,4-Dinitrophenol ND 25 ug/L SW846 8270C

4-Dinitrotoluene ND 10 ug/L SW846 8270C
S-Dinitrotoluene ND 10 ug/L SW846 8270C

(Continued on next page)
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MEMMM BLA39K REPORT

GC/MS Semivolatiles

Client Lot A9F160105 Work Ordex- CXFT7101 Matx-ix . . . . . . . . . WATER

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD
Fluoranthene ND 10 ug/L SW846 8270C
Fluorene ND 10 ug/L SW846 8270C
Hexachlorobenzene ND 10 ug/L SW846 8270C
Hexachlorobutadiene ND 10 ug/L SW846 8270C
Hexachlorocyclopenta- ND 10 ug/L SW846 8270C

diene
Hexachloroethane- ND 10 Ug/L SW846 8270C
Indeno(1,2,3-cd)pyrene ND 10 ug/L SW846 8270C
Isophorone ND 10 ug/L SW846 8270C
2-Methylnaphthalene ND 10 ug/L SW846 8270C
2-Methylphenol ND 10 ug/L SW846 8270C
Nauhthalene ND 10 ug/L SW846 8270C
2-Nitroaniline ND 25 ug/L SW846 8270C
3-Nitroaniline ND 25 ug/L SW846 8270C
4-Nitroaniline ND 25 ug/L SW846 8270C
Nitrobenzene, ND 10 ug/L SW846 8270C
2-Nitrophenol ND 10 ug/L SW846 8270C
-Nitrophenol ND 25 ug/L SW846 8270C
7itrosodi-n-propyl- ND 10 ug/L SW846 8270C
amine

N-Nitrosodiphenylamine ND 10 ug/L SW846 8270C
Pentachlorophenol ND 25 ug/L SW846 8270C
Phenanthrene ND 10 ug/L SW846 8270C
Phenol ND 10 ug/L SW846 8270C
Pyrene ND 10 ug/L SW846 8270C
1,2,4-Trichlorobenzene ND 10 ug/L SW846 8270C
2,4,5-Trichlorophenol ND 10 ug/L SW846 8270C
2,4,6-Trichlorophenol ND 10 ug/L SW846 8270C
Carbazole ND 10 ug/L SW846 8270C
4-Methylphenol ND 10 ug/L SW846 8270C
bis(2-Chloroisopropyl) ND 10 ug/L SW846 8270C

ether

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-dS 64 (40 - 114)
Terphenyl-d14 122 (33 - 141)
2-Fluorobiphenyl 62 (45 - 118)
2-Fluorophenol 53 (21 - 100)
Phenol-dS 56 (17 - 101)
2,4,6-Tribromophenol 61 (16 - 129)

NOTE (S)
'Itations am performed before roundinr to avoid round-off offors in calculated results.
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BEMBOD BLANK REPORT

GC/MS Semivolatiles

Client Lot #--- : A9F160105 Work Order # CxOmAi0i Matrix --------- : SOLID
IMB Lot-Sanple # : A9F170000-115

Prep Date ------ : 06/17/99
Analysis Date .- : 06/28/99 PreP Batch #. . . : 9168115
Dilution Factor: I

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD
Acenaphthene ND 330 ug/kg SW846 8270C
Acenaphthylene ND 330 ug/kg SW846 8270C
Anthracene ND 330 ug/kg SW846 8270C
Benzo(a)anthracene ND 330 ug/kg SW846 8270C
Benzo(b)fluoranthene ND 330 ug/kg SW846 8270C
Benzo(k)fluoranthene ND 330 ug/kg SW846 8270C
Benzo(ghi)perylene ND 330 ug/kg SW846 8270C
Benzo(a)pyrene ND 330 ug/kg SW846 8270C
bis(2-Chloroethoxy) ND 330 ug/kg SW846 8270C

methane
bis(2-Chloroethyl)- ND 330 ug/kg SW846 8270C
ether

bis(2-Ethylhexyl) ND 330 ug/kg SW846 8270C
phthalate
-Bromophenyl phenyl ND 330 ug/kg SW846 8270C
ether

Butyl benzyl phthalate ND 330 ug/kg SW846 8270C
4-Chloroaniline ND 330 ug/kg SW846 8270C
4-Chloro-3-methylphenol ND 330 ug/kg SW846 8270C
2-Chloranaphthalene ND 330 ug/kg SW846 8270C
2-Chloraphenol ND 330 ug/kg SW846 8270C
4-Chlorophenyl phenyl ND 330 ug/kg SW846 8270C

ether
Chrysene ND 330 ug/kg SW846 8270C
Dibenz(a,h)anthracene ND 330 ug/kg SW846 8270C
Dibenzofuran ND 330 ug/kg SW846 8270C
Di-n-butyl phthalate ND 330 ug/kg SW846 8270C
1,2-Dichlorobenzene ND 330 ug/kg SW846 8270C
1,3-Dichlorobenzene ND 330 ug/kg SW846 8270C
1,4-Dichlorobenzene ND 330 ug/kg SW846 8270C
3,3'-Dichlorobenzidine ND 330 ug/kq SW846 8270C
2,4-Dichlorophenol ND 330 ug/kg SW846 8270C
Diethyl phthalate ND 330 ug/kg SW846 8270C
2,4-Dimethylphenol ND 330 ug/kg SW846 8270C
Dimethyl phthalate ND 330 ug/kg SW846 8270C
Di-n-octyl phthalate ND 330 ug/kg SW846 8270C
4,6-Dinitro- ND 800 ug/kg SW846 8270C

2-methylphenol
2,4-Dinitrophenol ND 800 ug/kg SW846 8270C

4-Dinitrotoluene ND 330 ug/kg SW846 8270C
6-Dinitrotoluene ND 330 ug/kg SW846 8270C

(Continued on next page)
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Mirl'BW BLANK RIWORT

GCANS Semivolatiles

Client Lot #. . . : A.9F160105

PARAMETER
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopenta-

diene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
~Nitrophenol
Nitrosodi-n-propyl-
amine

N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Carbazole
4-Methylphenol
bis(2-Chloroisopropyl)

ether

SURROGATE
Nitrobenzene-dS
Terphenyl-d14
2-Fluorobiphenyl
2-Fluorophenol
Phenol-dS
2,4,6-Tribromophenol

Work Order # . . . : cxomAin Matrix--------- : SOLID

RESULT
REPORTING
LIMIT

ND 330
ND 330
ND 330
ND 330
ND 330

UN= METHOD
uql~=g SW846 8270C

Ug/Tag SW846 8270C

Ug/';=g SW846 8270C

Uq/R=3 SW846 8270C
ug/R=g SW846 8270C

ND 330 Ug/k=j SW846 8270C
ND 330 ug/k:g SW846 8270C
ND 330 ug/~=g SW846 8270C
ND 330 ug/li--g SW846 8270C
ND 330 ug/k=g SW846 8270C
ND 330 Ug/kg SW846 8270C
ND Boo Ug/k=j SW846 8270C
ND 800 Ug/laq SW846 8270C
ND 800 ug/icg SW846 8270C
ND 330 Ug/!cg SW846 8270C
ND 330 ug/!,Cg SW846 8270C
ND 800 Ug/Icg SW846 8270C
ND 330 ug/k=g SW846 8270C

ND 330 ug/~--g SW846 8270C
ND Soo ug/k=g SW846 8270C
ND 330 ug/k=g SW846 8270C
ND 330 ug/lc~--- SW846 8270C
ND 330 Ug/kg SW846 8270C
ND 330 Ug/kg SW846 8270C
ND 330 ug/lcg SW846 8270C
ND 330 ug/lq-= SW846 8270C
ND 330 ug/lq=- SW846 8270C
ND 330 ug/k=g SW846 8270C
ND 330 Ug/k=-U SW846 8270C

PERCENT RECOVERY
RECOVERY LIMITS
85 (23 - 120)
88 (18 - 137)
81 (30 - 115)
79 (30 - 115)
82 (24 - 113)
26 (19 - 122)

NOTE (S) :
lations are performed before rounding to avoid round-off errors in calculated results .
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HETHM BLANK REPORT

BPLC

Client Lot #--- : A9F160105 Work Order CX2K2101 Matrix--------- : WATER
MB Lot-Sample #: H9FIS0000-12S

Analysis Date .- : 06/23/99
Dilution Factor : I

PARAMETER
1,3-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Nitrobenzene
1,3,5-Trinitrobenzene
2,4,6-Trinitrotoluene
HMX
RDX
Tetryl
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
4-Aminc-2,6-dinitrotoluen
I-Amino-4,6-dinitrotoluen

SURROGATE
1-Chloro-3-nitrobenzene

Prep Date . . . . . . : 06/18/99
PreP Batch #. . . : 9169125

REPORTING
RESULT LIMIT UNITS METHOD
ND 0 .20 ug/L SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .50 Ug/L SW846 8330
ND 0 .50 SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .20 Ug/L SW846 8330
ND 0 .20 ug/L SW846 8330

PERCENT RECOVERY
RECOVERY LIMITS
94 (32 - 127)

140TE (S) :
Calculations am performed before rounding to avoid round-off errors in calculated msults.
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WJMM BLANK REPORT

GC Semivalatiles

Client Lot * . . . : A9FI60105 Work OzT1er # . . . : CX45Q101
IAB Lot-Sample # : A9F190000-107

Analysis Date . . : 06/23/99
Dilution Factor : I

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

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

Prep Date ------ : 06/19/99
Prep Batch #. . . : 9170107

RESULT
REPORTING
LIMZT UNITS
33 ug/kg
33 ug/kq
33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg
33 ug/kg

METHOD
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECOVERY
94
96

RECOVERY
LIMITS
(10 - 129)
(10 - 138)

SW846 8082
SW846 8082
SW846 8082
SW846 8082
SW846 8082
SW846 8082
SW846 8082

-WE (S) :
uLations am performed before rounding to avoid round-offerrors in cnicub"d resufts .
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METHOD BLANK REPORT

GC Semivolatiles

Client Lot #-- . : A9F160105 Work Order # CWX2J101 Matrix--------- : WATER
MB Lot-Sample #: A9F160000-103

Analysis Date- . : 06/22/99
Dilution Factor : I

PARAMETER
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

SURROGATE
Tetrachloro-m-xylene
Decachlorobiphenyl

Prep Date . . . . . . : 06116199
Prep Batch #. . . : 9167103

REPORTING
RES LIHZT UNITS METHOD
ND 0 .50 Uq/L SW846 8082
ND 0 .50 Ug/L SW846 8082
ND 0 .50 Ug/L SW846 8082
ND 0 .50 Ug/L SW846 8082
ND 0 .50 ug/L SW846 8082
ND 0 .50 U9/L SW846 8082
ND 0 .50 ug/L SW846 8082

PERCENT RECOVERY
RECOVERY LIMITS
91 (10 - 130)
81 (10 - 116)

OTE (S) :
-ulations am performed before rounding to avoid round-off error3 in calculated resulm.
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Mirimm BLANK REPORT

T07ML Metals

Client Lot #--- : A9F16010S

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

MB Lot-Sanple #: A9F280000-293 Prep Batch #. . . : 9179293
Aluminum ND 20 .0 mg/kg SW846 6010B

Dilution Factor : 1

Silver ND 0.50 mg/kg SW846 6010B
Dilution Factor : 1

Arsenic ND 1 .0 mg/kg SW846 6010B
Dilution Factor : 1

Barium ND 20 .0 mg/kg SW846 6010B
Dilution Factor : 1

Beryllium ND 0 .50 mg/kg SW846 6010B
Dilution Factor : I

Cadmium ND 0 .20 mg/kg SW846 6010B
Dilution Factor : 1

lcium ND Soo mg/kg SW846 6010B
Dilution Factor : 1

Chromium ND 0 .50 mg/kg SW846 6010B
Dilution Factor : 1

Cobalt ND 5 .0 mg/kg SW846 6010B
Dilution Factor : 1

Lead ND 0 .30 mg/kg SW846 6010B
Dilution Factor : 1

Antimony ND 1 .0 mg/kg SW846 6.010B
Dilution Factor : 1

Copper ND 2 .5 mg/kg SW846 6010B
Dilution Factor : 1

Iran 45-0 10-0 mg/kg SW846 6010B
Dilution Factor : 1

Selenium ND 0 .50 mg/kg SW846 6010B
Dilution Factor : 1

mercury ND 0 .10 mg/kg SW846 7471A
Dilution Factor : 1

(Continued on next page)

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

PREPARATION- WORK
ANALYSIS DATE ORDER

06/29-07/19/99 CXFKT11R

06/29-07/19/99 CXFKT11W

06/29-07/19/99 CXFKT11X

06/29-07/22/99 CXFKT11J

06/29-07/19/99 CXFKT11K

06/29-07/22/99 CXFKT120

06/29-07/19/99 CXFKT11L

06/29-07/19/99 CXFKT121

06/29-07/19/99 CXFKT11M

06/29-07/19/99 CXFKT127

06/29-07/19/99 CXFKT128

06/29-07/19/99 CXFKT11N

06/29-07/19/99 CXF=IP

06/29-07/19/99 CXFKT129

06/29-07/06/99 CXFKT126
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WITSM BLANK REM30RT

T07ML Metals

Client Lot t. . . : A9F160105 Matrix. . . . . . . . . : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Potassium ND Soo mg/kg SW846 6010B 06/29-07/19/99 CXFKT11Q

Dilution Factor : 1

Thallium ND 1.0 mg/kg SW846 6010B 06/29-07/19/99 CXFKT125
Dilution Factor : 1

Magnesium ND Soo mg/kg SW846 6010B 06/29-07/19/99 CXFKT122
Dilution Factor : 1

Manganese ND 1 .5 mg/kg SW846 6010B 06/29-07/19/99 CXFKT123
Dilution Factor : 1

Sodium ND Soo mg/kg SW846 6010B 06/29-07/19/99 CXFKT124
Dilution Factor : 1

Nickel ND 4 .0 mg/kg SW846 6010B 06/29-07/19/99 CXFKT11T
Dilution Factor : 1

vanadium ND 5 .0 mg/kg SW846 6010B 06/29-07/19/99 CXFKT11U
Dilution Factor : 1

Zinc 2 .1 2 .0 ing/kg SW846 6010B 06/29-07/19/99 CXFKT11V
Dilution Factor : 1

NOTE (S) :
Calculations am performed before rounding to avoid round-off errors in calculated results.
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HETEEM BLAZUC REPORT

TOTAL Metals

Client Lot *. . . : A9F160105

REPORTING
PARAMETER RESULT LIMIT UNITS METHOr)

MB Lot-Sample #: A9F290 000-307 Prep Batch #. . . : 9180307
Silver ND 5 .0 ug/L SW846 6010B

Dilution Factor : 1

Aluminum ND 200 ug/L SW846 6010B
Dilution Factor : 1

Arsenic ND 10 .0 ug/L SW846 6010B
Dilution Factor : 1

Cadmium ND 2 .0 ug/L SW846 6010B
Dilution Factor : 1

Barium ND 200 ug/L SW846 6010B
Dilution Factor : 1

Beryllium ND 5 .0 ug/L SW846 6010B
Dilution Factor : 1

.romium ND 5 .0 ug/L SW846 6010B
Dilution Factor : 1

Calcium ND 5000 ug/L SW846 6010B
Dilution Factor : 1

Lead NI) 3 .0 ug/L SW846 6010B
Dilution Factor : 1

Antimony ND 10 .0 ug/L SW846 6010B
DiLution Factor : 1

Cobalt ND 50 .0 ug/L SW846 6010B
Dilution Factor : 1

Selenium ND 5 .0 ug/L SW846 6010B
Dilution Factor : 1

Thallium ND 10 .0 ug/L SW846 6010B
Dilution Factor : 1

Copper ND 25 .0 ug/L SW846 6010B
Dilution Factor : 1

T-on NI) 100 ug/L SW846 6010B
Dilution Factor : 1

(Continued on next page)

MatX'ix. . . . . . . . . : WATER

PREPARATION- WORK

ANALYSIS DATE ORDER

06/30-07/22/99 CXGVP10L

06/30-07/19/99 CXGVP104

06/30-07/20/99 CXGVP10M

06/30-07/22/99 CCGVP10N

06/30-07/22/99 CXGVP105

06/30-07/19/99 CXGVP106

06/30-07/20/99 CXGVP10P

06/30-07/19/99 CXGVP107

06/30-07/20/99 CXGVP10Q

06/30-07/20/99 CXGVP101

06/30-07/20/99 CXGVP108

06/30-07/20/99 CXGVP102

06/30-07/20/99 CXGVP103

06/30-07/20/99 CXGVP109

06/30-07/20/99 CXGVP10A
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IMETHM BLANK IUMIRT

TCYT!AL Metals

Client Lot A9FI60105 Matrix . . . . . . . . . : WATER

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER
Potassium ND 5000 ug/L SW846 6010B 06/30-07/19/99 CXGVP10C

Dilution Factor : 1

Magnesium ND 5000 ug/L SW846 6010B 06/30-07/19/99 CXGVP10D
Dilution Factor : 1

Manganese ND 15 .0 ug/L SW846 6010B 06/30-07/20/99 CXGVP10E
Dilution Factor : 1

Sodium NI) 5000 ug/L SW846 6010B 06/30-07/19/99 CXGVP10F
Dilution Factor : 1

Nickel ND 40 .0 ug/L SW846 6010B 06/30-07/19/99 CXGVP10G
Dilution Factor : 1

Vanadium ND 50 .0 ug/L SW846 6010B 06/30-07/20/99 CXGVP10H
Dilution Factor : 1

Zinc ND 20 .0 ug/L SW846 6010B 06/30-07/19/99 CXGVP10J
Dilution Factor : 1

xercury ND 0 .20 ug/L SW846 7470A 06/30-07/02/99 CXGVP10K
Dilution Factor : 1

19M(S)
Calculations am performed before rounding to avoid round-off errors in calculated results.
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General Chemistry

Client Lot A9F160105 Matrix--------- : SOLID

REPORTING PREPARATION- PREP
PARAMETER RESULT LINIT UNITS METHOD ANALYSIS DATE RATCH
Percent Solids Work Order # : CXDXP101 MB Lot-Sample # : A9F260000-122

ND 0 .10 ps MCAWW 160 .3 MOD 06/26-06/28/99 9177122
DiLution Factor: I

Total Organic Carbon Work Order # : CXP61101 MB Lot-Sample # : A9GO50000-124
ND 100 mg/kg SMCA WALKLEY-BLAC 07/05/99 9186124

DiLution Factor : 1

NOTE (S) :
Cakulations am performed before rounding to avoid round-off errors in cakAilated resuft.



Genexal Cbmistry

Client Lot #--- : A9FIG0105 Iffatr:Lx . . . . . . . . . : WATER

REPORTING PREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH
Total Organic Carbon Work Order # : CXH7W101 MB Lot-Sample # : A9F280000-389

ND 1 mg/L MCAWW 415 .1 06/28/99 9179389
DiLution Factor : 1

190M (S) :
Calculations am performed before rounding to avoid round-off errors in calculated results.



MATRIX SPIKE SAMPLE is REPORT

GC/MS Volatiles

Client Lot #--- : A9F160105 Work order =Gxiii-ms Hat-77i --------- : WATER
MS Lot-Sanple #: A9F170189-001 CXlGX112-MSD
Date Sampled--- : 06/14/99 08 :55 Date Received-- : 06116199
Prep Date . . . . . . : 06/23/99 Analysis Date- . : 06/23/99
Prep Batch #. . . : 9175136
Dilution Factor : 1

PERCENT
PARAMETER RECOVERY
1,2-Dichloropropane 95

96
cis-1,3-Dichloropropene 94

92
trans-1,3-Dichloropropene 93

94
Ethylbenzene 92

95
2-Hexanone 78

80
Methylene chloride 92

92
'--Methyl-2-pentanone 81

81
Styrene 88

84
1,1,2,2-Tetrachloroethane 90

89
Tetrachloroethene 97

97
Toluene 96

97
1,1,1-Trichloroethane 100

98
1,1,2-Trichloroethane 94

95
Trichloroethene 94

93
Vinyl chloride 75

72
Xylenes (total) 95

94
Acetone 53

53
Ben 93

94
Bromodichloramethane 99

98
-omoform 92

91

RECOVERY
LIMITS RPD
k ~r L - L J_ .~5 )

(91 - 113)
(85 - 112)
(85 - 112)
(84 - 112)
(84 - 112)
(90 - 116)
(90 - 116)
(10 - 225)
(10 - 225)
(81 - 134)
(81 - 134)
(11 - 210)
(11 - 210)
(81 - 113)
(81 - 113)
(80 - 127)
(80 - 127)
(83 - 111)
(83 - 111)
(78 - 126)
(78 - 126)
(91 - 113)
(91 - 113)
(81 - 117)
(81 - 117)
(71 - 110)
(71 - 110)
(69 - 121)
(69 - 121)
(90 - 114)
(90 - 114)
(10 - 279)
(10 - 279)
(78 - 117)
(78 - 117)
(90 114)
(90 114)
(71 118)
(71 118)

0 .91

1 .7

1 .8

3 . 1

2 .3

0 .13

0 .16

5 .3

0 .59

0 .70

1-7

1 .8

0 .89

1-7

3 .8

1 .6

3 .9

0 .61

0 .89

1 .3

(Continued on next page)

RPD
LIMITS METHOD

SW846 8260B
(0-18) SW846 8260B

SW846 8260B
(0-19) SW846 8260B

SW846 8260B
(0-32) SW846 8260B

SW846 8260B
(0-18) SW846 8260B

SW846 8260B
(0-24) SW846 8260B

SW846 8260B
(0-27) SW846 8260B

SW846 8260B
(0-34) SW846 8260B

SW846 8260B
(0-18) SW846 8260B

SW846 8260B
(0-24) SW846 8260B

SW846 8260B
(0-26) SW846 8260B

SW846 8260B
(0-24) SW846 8260B

SW846 8260B
(0-17) SW846 8260B

SW846 8260B
(0-20) SW846 8260B

SW846 8260B
(0-22) SW846 8260B

SW846 8260B
(0-27) SW846 8260B

SW846 8260B
(0-25) SW846 8260B

SW846 8260B
(0-32) SW846 8260B

SW846 8260B
(0-17) SW846 8260B

SW846 8260B
(0-18) SW846 8260B

SW846 8260B
(0-34) SW846 8260B



MAT= SPIKE SAMPLE E"IZZATION REPORT

GC/NS volatiles

Client loot # A9F160105 Work Order CX1GX111_MS Matrix. . . . . . . . . : WATER
MS Lot-Sample A9F170189-001 CXIGX112-MSD

PERCENT
PARAMETER RECOVERY

Bromomethane 57
56

2-Butanone 73
76

Carbon disulfide 88
88

Carbon tetrachloride 101
99

Chlorobenzene, 95
95

Dibromochloromethane 95
96

Chloroethane 82
75 a

Chloroform 99
99

iloromethane 57 a
57 a

1,1-Dichloroethane 89
89

1,2-Dichloroethane 100
98

I,I-Dichloroer-hene 93
91

cis-1,2-Dichloroethene 104
10S

trans-1,2-Dichloroethene 86
86

SURROGATE
Dibromofluoromethane

1,2-Dichloroethane-d4

Toluene-d8

Bromofluorobenzene

RECOVERY RPD
LIMITS RPD LIMITS METHOD

(47 160) SW846 8260B
(47 160) 2 .6 (0-22) SW846 8260B
(20 232) SW846 8260B
(20 232) 3 .4 (0-35) SW846 8260B
(81 125) SW846 8260B
(81 125) 0 .05 (0-19) SW846 8260B
(84 119) SW846 8260B
(84 119) 1 .4 (0-17) SW846 8260B
(81 11S) SW846 8260B
(81 115) 0 .15 (0-18) SW846 8260B
(81 112) SW846 8260B
(81 112) 0 .38 (0-18) SW846 8260B
(80 118) SW846 8260B
(80 118) 8 .9 (0-17) SW846 8260B
(90 117) SW846 8260B
(90 - '117) 0 .16 (0-18) SW846 8260B
(61 - 129) SW846 8260B
(61 - 129) 0 .08 (0-20) SW846 8260B
(87 - 120) SW846 8260B
(87 - 120) 0 .25 (0-22) SW846 8260B
(88 - 119) SW846 8260B
(88 - 119) 2 .7 (0-12) SW846 8260B
(75 - 113) SW846 8260B
(75 - 113) 1.9 (0-20) SW846 8260B
(50 - 150) SW846 8260B
(50 - 150) 0 .55 (0-50) SW846 8260B
(70 - 130) SW846 8260B
(70 - 130) 0 .69 (0-50) SW846 8260B

PERCENT RECOVERY
RECOVERY LIMITS
99 (86 - 118)
99 (86 - 118)
107 (80 - 120)
104 (80 - 120)
98 (88 - 110)
97 (88 - 110)
98 (86 - 115)
95 (86 - 115)

NOTE (S)
alations are performed before rounding to avoid round-off errors in calculated results .

,id print denotes control parameters

a Spiked analyte recovery is outside stated control limits.
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HATRIX SPIKE SAMPLE EVAIMTION REPORT

GC/MS Semivolatiles

Client Lot # --- :
INS Lot -Sample # :
Date Sampled--- :
Prep Date . . . . . . :
Prep Batch # . . . :
Dilution Factor :

A9FIG0105 Work Order # CWWDK102-MS
A9FIS0184-015 CWWDKI03-MSD
06/11/99 14 :20 Date Received . . : 06/12/99
06116199 AnalYSiS Date-- : 06/26/99
9167109
1

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS

85 (47 - 145)
-90 (47 - 145)

.Acenaphthylen 81 (30 - 122)
as (30 - 122)

Anthracene 86 (18 - 133)
89 (18 - 133)

Ben 0(a) 96 (17 - 130)
97 (17 - 130)

B-o (b) f1 ranthen- 92 (29 - 108)
94 (29 - 108)

B-oW fluo thene 98 (19 - 116)
99 (19 - 116)

-nzo(ghi)peryl 72 (10 - 128)
76 (10 - 128)

Benzo, (a) pyrene 84 (13 - 126)
86 (13 - 126)

bis(2-Chloroethoxy) 77 (29 - 130)
methane

82 (29 - 130)

bis(2-Chloroethyl)- 71 (29 - 103)
ether

7S (29 - 103)

bis(2-Rthylhexyl) 114 (12 - 14S)
phthalate

98 (12 - 14S)

4-Bromophenyl phenyl 102 (32 - 128)
ether

103 (32 - 128)

Butyl benzyl phthalate 90 (10 - 1S2)
90 (10 - 1S2)

4 -Chloroanil si (43 - 91)
so (43 - 91)

4-Chloro-3-methylphenol as (22 - 147)
87 (22 - 147)

'laoronapht-balene 85 (27 - 125)
91 (27 - 12S)

Matrix --------- : WATER

RPD
RPD LIMITS bM=OD

SW846 8270C
6-1 (0-28) SW846 8270C

SW846 8270C
S .2 (0-19) SW846 8270C

SW846 8270C
3-1 (0-28) SW846 8270C

SW846 8270C
1-2 (0-31) SW846 8270C

SW846 8270C
2 .1 (0-22) SW846 8270C

SW846 8270C
L-2 (0-40) SW846 8270C

SW846 8270C
5-3 (0-si) SW846 8270C

SW846 8270C
2 .2 (0-27) SW846 8270C

SW846 8270C

6.5 (0-25) SW846 8270C

SW846 8270C

4 .4 (0-30) SW846 8270C

SW846 8270C

is (0-3S) SW846 8270C

SW846 8270C

1 .5 (0-33) SW846 8270C

0.15 (0-38)

0-39 (0-17)

1.6 (0-37)

6-4 (0-21)

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 827ac
SW846 8270C
SW846 8270C

(Continued an next page)
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19LTR3:X SP3aM SAMPLE KVAL13ATION REIX=

GCAMS Semivalatiles

Client Lot #. . . : A9F160105 Work Order # CWWDKI02-MS Mat*ri X. . . . . . . . . : WATER
MS Lot-Sample #: A9FIS0184-015 CWWDKI03 -MSD

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD

2-Chlorophenol 71 (23 - 134) SW846 8270C
77 (23 - 134) 7-6 (0-29) SW846 8270C

4-Chlorophenyl phenyl 99 (33 - 131) SW846 8270C
ether

104 (33 - 131) 4-8 (0-37) SW846 8270C

Chrys 91 (20 - 138) SW846 8270C
90 (20 - 138) 0-34 (0-36) ' SW846 8270C

Diben (a.,h)anthracene 80 (18 - 116) SW846 8270C
84 (18 - 116) 5 .2 (0-37) SW846 8270C

Diben ofuran as (85 - 117) SW846 8270C
91 (85 - 117) 4 .0 (0-11) SW846 8270C

Di-n-butyl phthalate 101 (24 - 126) SW846 8270C
101 (24 - 126) 0 .19 (0-25) SW846 8270C

1,2-Dichlorobenzene 69 (28 - 103) SW846 8270C
72 (28 - 103) 4-3 (0-20) SW846 8270C

3 -Dichlorobenzen 65 (31 - 97) SW846 8270C
68 (31 - 97) 4 .2 (0-20) SW846 8270C

1,4-Dichlorobenzen 66 (20 - 124) SW846 8270C
70 (20 - 124) 5 .0 (0-32) SW846 8270C

3,31-Dichlarobenzidine 54 (10 - 139) SW846 8270C
51 (10 - 139) 7 .3 (0-40) SW846 8270C

2,4-Dichloraphenol so (34 - 100) SW846 8270C
as (34 - 100) 6 .6 (0-36) SW846 8270C

Diethyl phtbalate 94 (27 - 110) SW846 8270C
97 (27 - 110) 3-2 (0-26) SW846 8270C

2,4-Dimethylphenol 52 (11 - 78) SW846 8270C
54 (11 - 78) 5 .6 (0-24) SW846 8270C

Dimethyl phthalate 88 (10 - 101) SKS46 8270C
93 (10 - 101) 5 .6 (0-28) SW846 8270C

Di-u-octyl phtbalate 110 (31 - 110) SW846 8270C
Ill a (31 - 110) 0-46 (0-31) SW846 827CC

4,6-Dinitro- 86 (10 - 181) SW846 8270C
2-methylphenol

96 (10 - 181) 11 (0-35) SW846 827CC

2,4-Dinitrophenol 71 (10 - 114) SW846 827CC
80 (10 - 114) 12 (0-34) SW846 827CC

2,4-Dinitrotoluene 95 (39 - 139) SW846 827CC
98 (39 - 139) 3 .2 (0-22) SW846 827CC

2 .6-Dinitrotol 90 (23 - 130) SW846 8270C
95 (23 - 130) 4 .7 (0-24) SW846 8270C

aoranthene 86 (26 - 123) SW846 8270C
90 (16 - 123) 4-3 (0-30) SW846 827CC

(Continued on next page)
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MNTR3X SPncH SAMPLE KvALUas=ON RM30RT

GC/MS Semivolatiles

Client Lot # A9FI60 10-9 Work Order # CWWDKI02-MS Matrix--- ------ WATER
MS Lot-Sample A9F150184-015 CWWDK103-MSD

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD

Fluorene 89 (32 - 122) SW846 8270C
93 (32 - 3.22) 4 .3 (0-28) SW846 8270C

Ebexachlorobenzene 104 (34 - 129) SW846 8270C
106 (34 - 129) 1-2 (0-36) SW846 8270C

Hexachloxnbutadiene as (31 - 109) SW846 8270C
90 (31 - 109) 6-0 (0-21) SW846 8270C

Hexachlorocyclopenta- 3 .9 a (16 - 88) SW846 8270C
diene

5 .5 a,p (16 - 88) 33 (0-31) SW846 8270C

Hexachloroethan 64 (32 - 95) SW846 8270C
67 (32 - 95) 3-8 (0-12) SW846 8270C

Incleno (1, 2, 3 - cd) pyrene, 84 (13 - 127) SW846 8270C
87 (13 - 127) 3 .8 (0-41) SW846 8270C

Isophorone, 70 (19 - 133) SW846 8270C
74 (19 - 133) 5 .6 (0-15) SW846 8270C

Methy1naphtba-len 82 (43 - 82) SW846 8270C
86 a (43 - 82) 4-9 (0-1s) SW846 8270C

2-Methylphenal 62 (20 - 95) SW846 8270C
67 (20 - 95) 7-6 (0-26) SW846 8270C

Napbthalene 76 (32 - 111) SW846 8270C
79 (32 - 111) 4-4 (0-23) SW846 8270C

2-Nitrckaniline so (52 - 170) SW846 8270C
83 (52 - 170) 2-9 (0-39) SW846 8270C

3-Nitroaniline 68 (55 - 172) SW846 8270C
70 (55 - 172) 2-9 (0-39) SW846 8270C

4 -NitroazLil' 59 a (74 - 195) SW946 8270C
63 a (74 - 195) 6 .9 (0-48) SW846 8270C

Nitrobenzene, 81 (34 - 114) SW846 8270C
85 (34 - 114) 4 .2 (0-15) SW846 8270C

2-Nitraphenol 84 (19 - 107) SW846 8270C
90 (19 - 107) 7-2 (0-20) SW846 8270C

4-Nitraphenol as (10 - 132) SW846 8270C
94 (10 - 132) 9 .9 (0-47) SW846 8270C

N-Nit=osodi-n-prqpyl- 67 (10 - 230) SW846 8270C
amine

72 (10 - 230) 6 .0 (0-55) SW846 8270C

N-Nitrosodiphenylamila 92 (37 - 134) SW846 8270C
93 (37 - 134) 0-81 (0-32) SW846 827-OC

Pentachlorophenol 68 (14 - 176) SW846 8270C
76 (14 - 176) 11 (0-49) SW846 8270C

!nanthrene 92 (30 - 120) SW846 8270C
93 (30 - 120) 1 .8 (0-27) SW846 82713C

(Continued on next page)
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MMTRIX SPIKE SAHPLE EVALCMXION REPORT

GC/MS Semdvolatiles

Client Lot A9F160105 Work Order CWWDK102-MS Matrix . . . . . . . . . : WATER
MS Lot-Sample A9FIS0184-015 CWWDKI03-MSD

PARAMETER
PERCENT
RECOVERY

Phenol 66
72

Pyrene 86
86

1,2,4-Trichlorobenzene 82
86

2,4,5-Trichlox-ophenol 83
89

2,4,6-Trichlorophenol 81
.86

Cacba-ole 81
83

4-Yethylphenol 65
69

2,21-oxybis(l-Chloro- 86
propane)

91

SURROGATE
Nitrobenzene-dS

Terphenyl-d14

2-Fluorobiphenyl

2-Fluoraphenol

Phenol-dS

2,4,6-Tribromophenol

RECOVERY RPD
LIMITS RPD LIMITS METHOD

(10 - 112) SW846 8270C
(10 - 112) 7 .6 (0-23) SW846 8270C
(S2 - 115) SW846 8270C
(52 - 115) 0 .52 (0-25) SW846 8270C
(44 - 142) SW846 8270C
(44 - 142) 5 .0 (0-28) SW846 8270C
(20 - 159) SW846 8270C
(20 - 159) 6 .9 (0-33) SW846 8270C
(is - 118) SW846 8270C
(18 - 118) 5 .9 (0-36) SW846 8270C
(50 - 150) SW846 8270C
(50 - 150) 2 .4 (0-50) SW846 8270C
(10 - 85) SW846 8270C
(10 - 85) 7 .0 (0-32) SW846 8270C
(19 - 150) SW846 8270C

(19 - 150) 6 .2 (0-26) SW846 8270C

PERCENT RECOVERY
RECOVERY LIMITS
79 (40 - 114)
82 (40 - 114)
93 (33 - 141)
90 (33 - 141)
so (45 - 118)
84 (45 - 118)
66 (21 - 100)
70 (21 - 100)
65 (17 - 101)
70 (17 - 101)
83 (16 - 129)
85 (16 - 129)

NOTE (S) :
Calculations am performed before rounding to avoid round-off errors in calcutiated restflts .

Rold print denotes control panunetem

a Spiked analyte recovery is outside stated control limits .

p Relative percent difference (RPD) is outside stated control limits.
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HATRIX SPIKE SAMPLE RVAIXMTION REPORT

GCAHS Sentivolatiles

Client Lot t--- A9FI60105 work order #--- : CWXSC:LOX-MS
INS Lot-Sample #: A9F160105-001 CwX5C110_MSD
Date Sampled--- 06/11/99 09 :35 Date Received-- : 06/14/99
Prep Date . . . . . . 06/17/99 Analysis Date-- : 06/28/99
Prep Batch #. . . 9168115
Dilution Factor : So Moisture . . . . . : 20

PERCENT RECOVERY
PARAMETER RECOVERY LIMITS
Acenaphthene 0 .0 DIL,a. (47 - 14S)

0 .0 DIL,a, (47 - 145)
Acenaphthyl 0-0 DIL,a. (33 - 14S)

0-0 DIL,a. (33 - 14S)
Anthrac 0-0 DIL,a. (27 - 133)

0 .0 DIL,a. (27 - 133)
Benzo(a)anthrac 104 DIL (33 - 143)

0 .0 (33 - 143)
Qualifiers : DIL,a,p

Be- o(b)fluoranthene 0-0 DIL,a (24 - IS9)
0 .0 DIL,a (24 - 159)

Benzo W fluoranth- 0 .0 DIL, a (22 - 133)
0-0 DIL,a. (22 - 133)

nzo(ghi)peryl 0-0 DIL.a. (10 - 219)
0-0 DIL,a. (10 - 219)

Benzo (a) pyrene, 0 .0 DIL, a (17 - 163)
0 .0 DIL,a (17 - 163)

bis(2-Chloroethomy) 0-0 DIL.a. (33 - 184)
methane

0-0 DIL,a (33 - 184)

bis(2-Chloroethyl)- 0 .0 DIL,a (12 - ISS)
ether

0 .0 DIL,a (12 - IS8)

bis(2-Etbylhexyl) IS4 DIL (10 - ISS)
phthalate

123 DIL (10 - iss)

4-Browophenyl phenyl 0 .0 DIL,a (S3 - 127)
ether

0-0 DIL,a. (S3 - 127)

Butyl benzyl phthalate 0 .0 DIL, a (10 - 122)
0-0 DIL,a (10 - 122)

4-Chloroaniline 0 .0 DIL,a, (43 - 91)
0 .0 DIL,a. (43 - 91)

-Chloro-3 -metbylphenol 0-0 DIL,a. (22 - 147)
0 .0 DIL, a (22 - 147)

Chloranapht-ha I ene, 0-0 DTL,a. (60 - 118)
0 .0 DIL,a. (60 - 118)

Matrj_X--------- : SOLID

RPD
RPD L=TS METHOD

SW846 8270C
0-0 (0-28) SW846 8270C

SW846 8270C
0 .0 (0-21) SW846 8270C

SW846 8270C
0-0 (0-35) SW846 8270C

SW846 8270C
200 (0-39) SW846 8270C

0-0 (0-25)

0 .0 (0-54)

0 .0 (0-65)

0-0 (0-35)

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C

0-0 (0-46) SW846 8270C

SW846 8270C

0-0 (0-54) SW846 8270C

SW846 8270C

22 (0-35) SW846 8270C

SW846 8270C

0 .0 (0-35) SW846 8270C

SW846 8270C
0 .0 (0-38) SW846 8270C

SW846 8270C
0 .0 (0-17) SW846 8270C

SW846 8270C
0-0 (0-37) SW846 8270C

SW846 8270C
0-0 (0-23) SW846 8270C

(Continued on next page)
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]NATRIX SPIKE SAMPLE EVALMTION REPORT

GC/MS Semivolatiles

Client Lot #. . . : A9F160105 Work Order # CWXSC10X-MS
MS Lot-Sample # : A9F160105-001 CWXSC110-MSD

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS

2-Chl.oraphenol 0 .0 DIL,a. (23 - 134)
0 .0 DIL,a (23 - 134)

4-Chloraphenyl phenyl 0 .0 DIL,a. (25 - 1S8)
ether

0 .0 DIL,a. (25 - 158)

Chrysene 157 DIL (17 - 168)
124 DIL (17 - 168)

Diben (a,h)anthracene 0.0 DIL,a. (10 - 227)
0.0 DIL,a. (10 - 227)

Diben ofuran 126 DIL,a (85 - 117)
0-0 (as - 117)

Qualifiers : DIL,a,p
Di-n-butyl phtbalate 0.0 DIL,a. (10 - 118)

0-0 DIL,a (10 - 118)
,2-Dichlorobenzene 0.0 DIL,a (32 - 129)

0.0 DIL,a, (32 - 129)
1,3-Dichlorobenzene 0-0 DIL,a (10 - 172)

0-0 DIL,a. (10 - 172)
1,4-Dichlorobenzene 0-0 DIL,a. (20 - 124)

0 .0 DIL,a. (20 - 124)
3,31-Dichlorobenzidine 0-0 DIL,a. (10 - 262)

0-0 DIL,a (10 - 262)
2,4-Dichloraphenol 0 .0 DIL,a, (39 - 135)

0-0 DIL,a. (39 - 135)
Diethyl phthalate 0 .0 DIL,a. (10 - 114)

0-0 DIL,a (10 - 114)
2,4-Dimetbylphenol 0 .0 DIL,a. (32 - 119)

0.0 DIL, a (32 - 119)
Dimethyl phthalate 0-0 DIL,a (10 - 112)

0 .0 DIL,a (10 - 112)
Di-n-octyl phthalate 0.0 DIL, a (10 - 146)

0.0 DIL,a. (10 - 146)
4,6-Dinitro- 0.0 DIL,a (10 - 181)

2-methylphenal
0.0 DIL,a. (10 - 181)

2, 4-Dinitrophenal 0.0 DIL,a. (10 - 191)
0.0 DIL,a (10 - 191)

2,4-Dinitrotoluene 0.0 DIL,a (39 - 139)
0.0 DIL,a (39 - 139)

6-Dinitrotoluene 0-0 DIL,a, (50 - isi)
0.0 DIL,a, (50 - 151)

Fluoranth 138 DIL,a (26 - 137)
108 DIL (26 - 137)

0-0 (0-29)

0-0 (0-43)

23

0-0

200

(0-30)

(0-48)

(0-11)

0 .0

0-0

0.0

0.0

0-0

0-0

0-0

0-0

0 .0

0-0

0-0

0 .0

0-0

0 .0

25

(0-25)

(0-43)

(0-43)

(0-32)

(0-45)

(0-32)

(0-43)

(0-30)

(0-44)

(0-31)

(0-35)

(0-34)

(0-22)

(0-41)

(0-27)

Matrix--------- : SOLID

METHOD

SW846 8270C
SW846 8270C
SW846 8270C

SW846 8270C

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C

SW846 8270C

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C

1,36
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MATRIX SPIKE SAMPLE EVALUATION REPORT

GC/1!fS semivolatiles

Client Lot #--- : A9F16oios Work Order # cwxsciox-ms Mat~x--------- : SOLID
MS Lot-Sample #: A9FI60105-00 1 CWXSCIIO-MSD

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD

Fluorene 0-0 DIL,a (59 - 121) SW846 8270C
103 DIL,p (59 - 121) 200 (0-30) SN846 827MC

Hexachlorcbenzen 0.0 DIL,a. (10 - 152) SW846 827MC
0 .0 DIL,a (10 - 152) 0.0 (0-37) SW846 827MC

Hexachlorabutadiene 0 .0 DIL, a (24 - 116) SW846 827MC
0 .0 DIL,a (24 - 116) 0.0 (0-33) SW846 827MC

He.xachlorocyclopenta.- 0-0 DIL,a (2 .0- 55) SW846 827MC
diene

0-0 DIL,a. (2 .0- 55) 0-0 (0-31) SW846 827MC

Hexachloroetbane, 0.0 DIL, a (40 - 113) SW846 827TDC
0-0 DIL, a (40 - 113) 0.0 (0-25) SW846 8270C

T-d-o (1, 2, 3-cd)pyrene 0.0 DIL,a (10 - 171) SW846 82-IMC
0.0 DIL,a (10 - 171) 0.0 (0-50) SW846 827MC

Isophorone 0 .0 DIL,a. (21 - 196) SW846 82-jMC
0-0 DIL,a (21 - 196) 0-0 (0-30) SW846 8277MC

Methylnaphthalene 123 DIL,a (15 - 111) SW846 827rDC
10 DIL,a, (15 - 111) 46 (0-31) SW846 827,MC

2-Methylphenol 0 .0 DIL,a. (10 - 103) SW846 827MC
0-0 DIL,a (10 - 103) 0 .0 (0-32) SW846 8270C

Naphthalene 0-0 DIL,a, (21 - 133) SW846 827MC
0.0 DILa. (21 - 133) 0 .0 (0-21) SW846 827MC

2-Nitroaniline 0.0 DIL,a (32 - 165) SW846 8270C
0.0 DIL,a (32 - 165) 0.0 (0-42) SW846 827MC

3-Nitroaniline 0.0 DIL,a. (31 - 177) SW846 827MC
0.0 DIL,a (31 - 177) 0-0 (0-48) SW846 8277MC

4-Nit.roanili.ne 0.0 DIL,a, (38 - 229) SW846 82777DC
0 .0 DIL,a. (38 - 229) 0.0 (0-47) SW846 8271MC

Nitrobenzene 0 .0 DIL,a. (35 - 180) SW846 82-ZMC
0 .0 DIL,a (35 - 180) 0.0 (0-31) SW846 8277MC

2-Nitrophenol 0 .0 DIL,a (29 - 182) SW846 8277MC
0-0 DIL,a (29 - 182)- 0.0 (0-29) SW846 82-,MC

4-Nitrophenol. 0-0 DIL,a (10 - 132) SW846 827MC
0 .0 DIL,a. (10 - 132) 0 .0 (0-47) SW846 827TC

N-Nitrosodi-n-propyl- 0 .0 DIL,a (10 - 230) SW846 827fDC
amine

0 .0 DIL, a (10 - 230) 0-0 (0-55) SW846 827rDC

N-Nitrosodiphenylamine 264 DIL,a. (10 - 230) SW846 827, fDC
187 DIL,p (10 - 230) 34 (0-32) SW846 8271DC

Pentachlorophenol 0-0 DIL, a (14 - 176) SW846 8277 rDC
0.0 DIL,a (14 - 176) 0-0 (0-49) SW846 8277 IDC

.enanthr 118 DIL (54 - 120) SW846 8277 IDC
0.0 DIL, a (54 - 120) 0.0 (0-35) SW846 827, IDC

(Continued on next page)
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MATRIX SPIKE SAMPLE RVAUMMON REPORT

GC/MS Semivolatiles

Client Lot # . . . : A9FI60105 Work Order # CWXSCIOX-MS Matrix . . . . . . . . . : SOLID
MS Lot-Sample #: A9F160105-00 1 CWXSC110-MSD

PERCENT RECOVERY RPD
PARAMETER RECOVERY LI1v1ITS RPD LIMITS METHOD

Phenol 0 .0 DIL,a. (10 - 112) SW846 8270C
0 .0 DIL,a (10 - 112) 0-0 (0-23) SN846 8270C

Pyrene 127 DIL,a (52 - 115) SW846 8270C
106 DIL (52 - 115) 18 (0-25) SW846 8270C

1, 2, 4 -TrichlorcZenzene 0-0 DIL,a (44 - 142) SW846 8270C
0 .0 DIL,a (44 - 142) 0 .0 (0-28) SW846 8270C

2,4,5-Trichloraphenol 0-0 DIL,a (13 - 136) SW846 8270C
0-0 DIL,a (13 - 136) 0 .0 (0-41) SW846 8270C

2,4,6-T.richlorcphenol 0 .0 DIL,a (37 - 144) SW846 8270C
0 .0 DIL,a (37 - 144) 0 .0 (0-30) SW846 8270C

Carbazole 0-0 DIL,a (50 - 150) SW846 8270C
0 .0 DIL,a (50 - iso) 0 .0 (0-50) SW846 8270C

4-Methylphenol 75 DIL (10 - 103) SW846 8270C
0-0 (10 - 103) 200 (0-32) SW846 8270C

Qualifiers : DIL,a,p
'1,2'-cxybis(1-Ch1_oro- 0-0 DIL, a (36 - 166) SW846 8270C
propane)

0-0 DIL,a (36 - 166) 0-0 (0-26) SW846 8270C

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Nitrobenzene-d5 0 .0 (23 - 120)

Qualifiers : DIL,*
0 .0 (23 - 120)

Qualifiers : DIL,*
Terphenyl-d14 0 .0 (18 - 137)

Qualifiers : DIL,*
0 .0 (18 - 137)

Qualifiers : DIL,*
2-Fluorobiphenyl 0 .0 (30 - 115)

Qualifiers : DIL,*
0 .0 (30 - 115)

Qualifiers : DIL,*
2-Fluorophenol 91 (30 - 115)

0 .0 (30 - 115)
Qualifiers : DIL,*

Phenol-dS 79 (24 - 113)
0 .0 (24 - 113)

Qualifiers : DIL,*
2,4,6-Tribromophenol 0 .0 (19 - 122)

Qualifiers : DIL,*
0 .0 (19 - 122)

Qualifiers : DIL,*

(Continued on next page)
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AOL= SPIKE SAWYLE JK7ArAtM=ON REPO1Zr

GC/MS Seulivolatiles

Client Lot #--- : A9F160105 Work Order # . . . : CWXSC10X-MS Matrix. . . . . . . . . : SOLID
MS Lot-Sample A9F160105-001 CWX5C110_MSD

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS

NOTE (S) :
Calculations am performed before rounding to avoid round-offorrom in calculated results.
Rold printdenotes control parameters

DEL'Me concentration is estimated or not reported due to dilution or the presence of interfering analytes .
* Surropto recovery is outside stated control limits .

* Spaced analyte recovery is outside stated control limits .

Results aDd reporting lim ; have been adjusted for dry weight.

p Relative percent difference (RPD) is outside stated control limits .
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19kTR3X SPIXE SA21PIX REPORT

GC/XS Semivalatiles

Client Lot #. . . : A9F160105 Work Order CWX5W10U-MS Matrix. . . . . . . . . : WATER
NS Lot-,Sample #: A9F160105-014 CWXSW10V-MSD
Date Sampled. . . : 06/11/99 09 :00 Date Received-- : 06/14/99
Prep Date . . . . . . : 06/29/99 Amalysis Date- . : 07/02/99
Prep Batch #--- : 9180111
Dilution Factor : I

PERCENT RECOVERY RPD
PARU&STER RECOVERY LIMITS RPD LIMITS METHOD

66 (47 145) SW846 8270C
65 (47 145) 1-1 (0-28) SW846 8270C

Acenaphthylene 62 (30 122) SW846 8270C
61 (30 122) 2 .1 (0-19) SW846 8270C

Anthrac 62 (18 133) SW046 8270C
64 (18 133) 3 .3 (0-28) SW846 8270C

Benzo(a)antbrazene 64 (17 - 130) SW846 8270C
66 (17 - 3.30) 3 .3 (0-31) SW846 8270C

Benzo(b)f 61 (29 - 108) SW846 8270C
64 (29 - 108) 3 .8 (0-22) SW846 8270C

Benzo(k)fluoranthene 62 (19 - 116) SW846 8270C
65 (19 - 116) 3-4 (0-40) SW846 8270C

Ienzo (ghi) perylen 83 (10 - 128) SW846 8270C
84 (10 - 128) 1 .3 (0-51) SW846 8270C

Senzo(a)pyrene 61 (13 - 126) SW846 8270C
63 (13 - 126) 2 .5 (0-27) SW846 8270C

bis(2-Chloroethoxy) 67 (29 - -130) SW846 8270C
methane

63 (29 - 130) 6-2 (0-25) SW846 8270C

bis(2-Chloroethyl)- 62 (29 - 103) SW846 8270C
ether

61 (29 - 103) 1-9 (0-30) SW846 8270C

bis(2-Ethylhexyl) 70 (12 - 14S) SW846 8270C
phthalate

72 (12 - 14S) 2 .8 (0-3S) SW846 8270C

4-Bromophenyl phenyl 74 (32 - 128) SW846 8270C
ether

75 (32 - 128) 1 .3 (0-33) SW846 8270C

Butyl benzyl pht-balate 67 (10 - 152) SW846 8270C
68 (10 - 152) 0 .86 (0-38) SW846 8270C

4-Chloroanil' 44 (43 - 91) SW846 8270C
40 a (43 - 91) 7 .9 (0-17) SW846 8270C

4-Chloro-3-methylphenol 70 (22 - 147) SW846 8270C
69 (22 - 147) 1 .6 (0-37) SW846 8270C

-Chl r ene 67 (27 - 125) SW846 8270C
65 (27 - 125) 4 .2 (0-21) SW846 8270C

(Continued on next page)
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IULTRIX SPIRE SAIMPLE EVALUATION REPOlZr

GC/NS Semivolatiles

ClierLt Lot # --- : A9F160105 Work Order # CWX5WlOU-MS Matrix--------- WATER
MS Lot-Sample #: A9F160105-014 CWX5WlOV-MSD

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD

2-Chloraphenol 59 (23 - 134) SW846 8270C
59 (23 - 134) 0.71 (0-29) SW846 8270C

4-Chlorcphenyl phenyl 73 (33 - 131) SW846 8270C
ether

72 (33 - 131) 1-7 (0-37) SW846 8270C

Chrysene 66 (20 - 138) SW846 8270C
68 (20 - 138) 3 .1 (0-36) SW846 8270C

Diben (a,h)anthracene 83 (18 - 116) SW846 8270C
84 (18 - 116) 1-4 (0-37) SW846. 8270C

DibexLzofuran 68 a (85 - 117) SW846 8270C
67 a (85 - 117) 0-76 (0-11) SW846 8270C

Di-n-butyl pht-balate 66 (24 - 126) SW846 8270C
69 (24 - 126) 4 .2 (0-25) SW846 8270C

1,2-Dichlorobenzene 60 (28 - 103) SW846 8270C
59 (28 - 103) 1-4 (0-20) SW846 8270C

,3-Dichlorobenzene 54 (31 - 97) SW846 8270C
53 (31 - 97) 2.9 (0-20) SW846 8270C

1,4-Dich.loroben.zene 55 (20 - 124) SW846 8270C
54 (20 - 124) 1-8 (0-32) SW846 8270C

3,31-Dichlorobenzidine 33 (10 - 139) SW846 8270C
30 (10 - 139) 11 (0-40) SW846 8270C

2,4-Dichlorophenol 65 (34 - 100) SW846 8270C
62 (34 - 100) 4-3 (0-36) SW846 8270C

Diethyl pht-halate 69 (27 - 110) SW846 8270C
72 (27 - 110) 3-0 (0-26) SW846 8270C

2,4-Dimethylphenol 44 (11 - 78) SW846 8270C
41 (11 - 78) 6.7 (0-24) SW846 8270C

Dimethyl phthalate 71 (10 - 101) SW846 8270C
72 (10 - 101) 1 .4 (0-28) SW846 8270C

Di-n-oc,tyl pht-h-late 65 (31 - 110) SW846 8270C
65 (31 - 110) 0 .91 (0-31) SW846 8270C

4,6-Di-uitro- 57 (10 - 181) SW846 8270C
2-methylphenol

65 (10 - 181) 13 (0-35) SW846 8270C

2,4-DirLitrophenol 51 (10 - 114) SW846 8270C
61 (10 - 114) 17 (0-34) SW846 8270C

2,4-Dinitrotoluene 69 (39 - 139) SW846 8270C
69 (39 - 139) 0-14 (0-22) SW846 8270C

2,6-Dinitrotoluene 69 (23 - 130) SW846 8270C
69 (23 - 130) 1-0 (0-24) SW846 8270C

.uoranthene 59 (26 - 123) SW846 8270C
64 (26 - 123) 7.2 (0-30) SW846 8270C

(Continued on next page)
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MATRIX SPIKE SAMPLE ON REPORT

GC/MS Sentivolatiles

Client Lot #--- : A9F160105 Work Order # CWX5W10U-MS
M Lot-Sample #: A9F160105-014 CWXSW10V-MSD

PERCENT RECOVERY RPD
PAR-aMTER RECOVERY LIMITS RPD LIMITS

Fluorene 68 (32 - 122)
68 (32 - 122) 0 .38 (0-28)

Hexachlorobenz 73 (34 - 129)
75 (34 - 129) 1 .8 (0-36)

Hexachlorobutadiene 60 (31 - 109)
57 (31 - 109) 5 .5 (0-21)

Hexachlorocyclopenta- 2-7 a (16 - 88)
diene

2-4 a (16 - 88) 11 (0-31)

Hexachloroethane 53 (32 - 95)
51 (32 - 95) 3-8 (0-12)

Indeno(1,2,3-cd)pyrene 82 (13 - 127)
84 (13 - 127) 2.8 (0-41)

Isophorone 68 (19 - 133)
64 (19 - 133) 5.2 (0-15)

Methylnaphthalene 66 (43 - 82)
62 (43 - 82) 5-9 (0-15)

2-Methylphenol 58 (20 - 95)
57 (20 - 95) 1-1 (0-26)

Naphthalene 62 (32 - 111)
59 (32 - 111) 6.0 (0-23)

2-Nitroaniline 74 (52 - 170)
73 (52 - 170) 0 .77 (0-39)

3-Nitroaniline 54 a (55 - 172)
54 a (55 - 172) 0-43 (0-39)

4-Nitroai:Liline 52 a (74 - 195)
55 a (74 - 195) 5 .8 (0-48)

Nitrobenzene 72 (34 - 114)
67 (34 - 114) 6-0 (0-15)

2-Nitrophenol. 60 (19 - 107)
58 (19 - 107) 3.2 (0-20)

4-Nitraphenol 81 (10 - 132)
90 (10 - 132) 10 (0-47)

N-Nitrosodi-n-propyl- 69 (10 - 230)
amine

66 (10 - 230) 4-4 (0-55)

N-Nitz-osodiphenylamine 64 (37 - 134)
65 (37 - 134) 1-4 (0-32)

Pentachlorophenol 47 (14 - 176)
54 (14 - 176) is (0-49)

!nanthrene 66 (30 - 120)
68 (30 - 120) 3 .5 (0-27)

(Continued on next page)

Matrix . . . . . . . . . : WATER

METHOD

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C

SW846 8270C

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SN846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SN846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C

SW846 8270C

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C



PULTRIX SPnM SA39PIAE EVAIZMTON REPORT

GC/MS Semivolatiles

Client Lot #--- : A9F160105 Work Order CWXSWlou-xs watrix--------- : WATER
MS Lot-Sample # : A9F160105-014 CWX5WI0V_MSD

PERCENT
PARAMETER RECOVERY

Phenol 57

Pyrene

1,2,4-Trichlorobenzene

2,4,5-Trichlorcphenol

2,4,6-Trichlorophenal

rarbazole

4-Metbrylphenol

2,2'-oxybis(l-Chloro-
propane)

SURROGATE
Nitrobenzene-d5

Terphenyl-d14

2-Fluorobiphenyl

2-Fluorophenol

Phenol-dS

2,4,6-Tribromcphenol

57
71
72
64
60
67
68
66
65
58
62
60
59
78

75

RECOVERY
LIMITS

(10 - 112)
(10 - 112)
(52 - IIS)
(S2 - 115)
(44 - 142)
(44 - 142)
(20 - 159)
(20 - 159)
(18 - 118)
(18 - 118)
(50 - 150)
(50 - 150)
(10 - 8S)
(10 - 85)
(19 - 150)

(19 - 150)

PERCENT
RECOVERY
68
64
81
81
67
64
55
54
59
58
63
66

RPD
RPD LIMITS METHOD

0-73 (0-23)

0-92 (0-25)

6-0 (0-28)

2 .2 (0-33)

0 .59 (0-36)

6-0 (0-50)

2-2 (0-32)

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SN846 8270C

2-8 (0-26) SW846 8270C

RECOVERY

(40 - 114)
(33 - 141)
(33 - 141)
(45 - 118)
(45 - 118)
(21 - 100)
(21 - 100)
(17 - 101)
(17 - 101)
(16 - 129)
(16 - 129)

NOTE (S) :
Calculations are performed before rounding to avoid round-off errors in calculated results.
Bold print denotes control parameters

a Spiked anulyte recovery is outside stated control limits .
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MATRIX SPIKE SAMPLE EVALUATION REPORT

GC Sealivolatiles

Client Lot # --- : A9F160105 Work Order # CXIJE12N-MS Matrix--------- SOLID
MS Lot-Sample # : A9F170189-006 CXIJE12P-MSD
Date Sampled. . . : 06/14/99 14 :55 Date Received-- : 06116199
Prep Date . . . . . . : 06/19/99 Analysis Date- . : 06/23/99
Prep Batch # --- : 9170107
Dilution Factor: 1 Moisture ----- : 21

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
Aroclor 1016 76 (44 - 139) SW846 8082

82 (44 - 139) 8 .6 (0-28) SW846 8082
Aroclax-1260 92 (44 - 139) SW846 8082

99 (44 - 139) 7 .1 (0-28) SW846 8082

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 82 (10 - 129)

85 (10 - 129)
Decachlorobiphenyl ill (10 - 138)

119 (10 - 138)

NOTE (S) :
lculadons are performed before rounding to avoid round-off errors in calculatod results .

ild print denotes control parameters

Results and reporting limits have been adjusted for dry weighL
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19URIX: SP3309 SAMPLE EVAIM=ON REPORT

TOTAL Metals

Client Lot #. . . : A9F160105 Matxix--------- : WATER
Date Sampled . . . : 06/14/99 08 :55 Date Received - . : 06/16/99

PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LI14ITS METHOD ANALYSIS DATE ORDER #

M Tot-Sample #: A9F170189-001 Prep Batch : 9180307
Silver 116 (80 - 120) SW846 6010B 06/30-07/22/99 CXlGX117

115 (80 - 120) 1 .2 (0-20) SW846 6010B 06/30-07/22/99 CXIGX118
Dilution Factor : 1

Aluminum 100 (80 - 120) SW846 6010B 06/30-07/19/99 CXIGX11Q
99 (80 - 120) 0 .67 (0-20) SW846 6010B 06/30-07/19/99 CXlGX11R

Dilution Factor : 1

Arsenic 105 (80 - 120) SW846 6010B 06/30-07/20/99 CXIGX119
104 (80 - 120) 0 .44 (0-20) SW846 6010B 06/30-07/20/99 CXIGXIIA

Dilution Factor : 1

Cadmium 106 (80 - 120) SW846 6010B 06/30-07/22/99 CXIGX11C
105 (80 - 120) 1 .2 (0-20) SW846 6010B 06/30-07/22/99 CXlGX11D

Dilution Factor : 1

Barium 105 (80 - 120) SW846 6010B 06/30-07/22/99 CXIGX11T
104 (80 - 120) 1 .3 (0-20) SW846 6010B 06/30-07/22/99 CXIGX11U

Dilution Factor : 1

Beryllium 97 (80 - 120) SW846 6010B 06/30-07/19/99 CXIGX11V
96 (80 - 120) 0 .83 (0-20) SW846 6010B 06/30-07/19/99 CXIGX11W

Dilution Factor : 1

Chromium 105 (80 - 120) SW846 6010B 06/30-07/20/99 CXlGX11E
105 (80 - 120) 0 .81 (0-20) SW846 6010B 06/30-07/20/99 CXlGX11F

Dilution Factor : 1

Calcium 98 (80 - 120) SW846 6010B 06/30-07/19/99 CXlGX11X
95 (80 - 120) 1 .8 (0-20) SW846 6010B 06/30-07/19/99 CXlGX120

Dilution Factor : 1

Lead 104 (80 - 120) SW846 6010B 06/30-07/20/99 CXlGX11G
103 (80 - 120) 0 .91 (0-20) SW846 6010B 06/30-07/20/99 CXlGX11H

Dilution Factor : I

Antimony 107 (80 - 120) SW846 6010B 06/30-07/20/99 CXlGX11LT
106 (80 - 120) 0 .21 (0-20) SW846 6010B 06/30-07/20/99 CXIGX11K

Dilution Factor : 1

Cobalt 97 (80 - 120) SW846 6010B 06/30-07/20/99 CXlGX121
97 (80 - 120) 0 .51 (0-20) SW846 6010B 06/30-07/20/99 CXIGX122

Dilution Factor : 1

(Continued on next page)
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HATRIX SPIKE SAMPLE EVALTM=Off REPORT

TOTAL Met-Is

Client Lot #. . . : A9F160105 Matrix--------- : WATER
Date Sampled--- : 06/14/99 08 :55 Date Received-- : 06/16/99

PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER
Selenium 107 (80 - 120) SW846 6010B 06/30-07/20/99 CXlGX11L

106 (80 - 120) 0 .87 (0-20) SW846 6010B 06/30-07/20/99 CXlGX11M
Dilution Factor . 1

Thallium 104 (80 - 120) SW846 6010B 06/30-07/20/99 CXIGX11N
104 (80 - 120) 0 .57 (0-20) SW846 6010B 06/30-07/20/99 CXlGX11P

Dilution Factor : 1

Copper 106 (80 - 120) SW846 6010B 06/30-07/20/99 CXlGX123
106 (80 - 120) 0 .26 (0-20) SW846 6010B 06/30-07/20/99 CXIGX124

Dilution Factor : 1

Iron 108 (80 - 120) SW846 6010B 06/30-07/20/99 CXlGX125
109 (80 - 120) 1 .2 (0-20) SW846 6010B 06/30-07/20/99 CXlGX126

Dilution Factor : 1

Potassium 99 (80 - 120) SW846 6010B 06/30-07/19/99 CXlGX127
98 (80 - 120) 0 .93 (0-20) SW846 6010B 06/30-07/19/99 CXIGX128

Dilution Factor : 1

-Agnesium 97 (80 - 120) SW846 6010B 06/30-07/19/99 CXIGX129
96 (80 - 120) 0 .92 (0-20) SW846 6010B 06/30-07/19/99 CXlGX12A

Dilution Factor : 1

Manganese 106 (80 - 120) SW846 6010B 06/30-07/20/99 CXIGX12C
105 (80 - 120) 0 .29 (0-20) SW846 6010B 06/30-07/20/99 CXlGX12D

Dilution Factor : 1

Sodium 90 (80 - 120) SW846 6010B 06/30-07/19/99 CXIGX12E
79 N (80 - 120) 2 .9 (0-20) SW846 6010B 06/30-07/19/99 CXlGX12F

Dilution Factor : 1

Nickel 100 (80 - 120) SW846 6010B 06/30-07/19/99 CXlGX12G
99 (80 - 120) 0 .22 (0-20) SW846 6010B 06/30-07/19/99 CXlGX12H

Dilution Factor : 1

Vanadium 104 (80 - 120) SW846 6010B 06/30-07/20/99 CXlGX12J
104 (80 - 120) 0 .61 (0-20) SW846 6010B 06/30-07/20/99 CXlGX12K

Dilution Factor : 1

Zinc 102 (80 - 120) SW846 6010B 06/30-07/19/99 CXIGX12L
101 (80 - 120) 1.3 (0-20) SW846 6010B 06/30-07/19/99 CXlGX12M

Dilution Factor : 1

(Continued on next page)
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191TRIX SPIKE SAMPLE EVAIAlhTION REPORT

TOT1%L Metals

Client Lot #--- : A9F160105 Matrix. . . . . . . . . : WATER
Date Sampled. . . : 06/14/99 08 :55 Date Received. . : 06/16/99

PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER #
Mercury 110 (80 - 120) SW846 7470A 06/30-07/02/99 CKIGX115

113 (80 - 120) 3 .2 (0-20 .) SW846 7470A 06/30-07/02/99 CXIGX116
DiLution Factor: 1

NOTE (S) :
Calculations am performed before rounding to avoid round-offerrors in calculated results .

N Spiked analyte recovery is outside stated control Limits.



]NATRIX SPIKE SAMPLE EVALUATION REPORT

TOTAL Metals

Client Lot # . . . : A9F160105
Date Sampled. . . : 06/14/99 14 :55 Date Received._ : 061 16199

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD

MS Lot-Sample # : A9F170189-006 Prep Batch # 9179293
Aluminum NC,MSB (80 - 120) SW846 6010B

NC,MSB (80 - 120) (0-20) SW846 6010B
Dilution Factor : 1

Silver 99 (80 - 120) SW846 6010B
103 (80 - 120) 4 .7 (0-20) SW846 6010B

Dilution Factor : 1

Arsenic 90 (80 - 120) SW846 6010B
93 (80 - 120) 3 .1 (0-20) SW846 6010B

Dilution Factor : 1

Barium 94 (80 - 120) SW846 6010B

108 (80 - 120) 8 .4 (0-20) SW846 6010B

Dilution Factor : 1

Beryllium 90 (80 - 120) SW846 6010B

96 (80 - 120) 6 .2 (0-20) SW846 6010B
Dilution Factor : 1

Cadmium 97 (80 - 120) SW846 6010B

102 (80 - 120) 5 .0 (0-20) SW846 6010B

Dilution Factor : 1

Calcium 125 N (80 - 120) SW846 6010B
109 (80 - 120) 4 .2 (0-20) SW846 6010B

Dilution Factor : 1

Chromium 105 (80 - 120) SW846 6010B

138 N (80 - 120) 11 (0-20) SW846 6010B

Dilution Factor : 1

Cobalt 87 (80 - 120) SW846 6010B
93 (80 - 120) 5 .8 (0-20) SW846 6010B

DiLution Factor : 1

Lead 91 (80 - 120) SW846 6010B

95 (80 - 120) 3 .3 (0-20) SW846 6010B,

Dilution Factor : 1

Antimony 43 N (80 - 120) SW846 6010B

45 N (80 - 120) 3 .5 (0-20) SW846 6010B

Dilution Factor : 1

(Continued on next page)

Matrix--------- : SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER

06/29-07/19/99 CXIJE13L
06/29-07/19/99 CXlJE13M

06/29-07/22/99 CXIJE13V
06/29-07/22/99 CXIJE13W

06/29-07/19/99 CXlJE13X
06/29-07/19/99 CXlJE140

06/29-07/22/99 CXIJE135
06/29-07/22/99 CX1,TE136

06/29-07/19/99 CXlJE137
06/29-07/19/99 CXIJE138

06/29-07/22/99 CXIJE141
06/29-07/22/99 CXIJE142

06/29-07/19/99 CXlJE139
06/29-07/19/99 CXlJE13A

06/29-07/19/99 CXlJE143
06/29-07/19/99 CXlJE144

06/29-07/19/99 CXIJE13C
06/29-07/19/99 CX1JE13D

06/29-07/19/99 CXIJE14G
06/29-07/19/99 CXIJE14H

06/29-07/19/99 CXlJE14J
06/29-07/19/99 CXlJE14K
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MATRIX SPIKE SAMPLE EVAUUMON REPORT

TOTAL Metals

Client Lot #. . . : A9F160105
Date Sampled--- : 06/14/99 14 :55 Date Received- . : 06/16/99

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
Copper 101 (80 - 120) SW846 6010B

112 (80 - 120) 5 .5 (0-20) SW846 6010B
DiLution Factor : 1

Iron NC,MSB (80 - 120) SW846 6010B
NC,MSB (80 - 120) (0-20) SW846 6010B

DiLution Factor : 1

Selenium 88 (80 - 120) SW846 6010B
91 (80 - 120) 3 .2 (0-20) SW846 6010B

DRution Factor : 1

Mercury 94 (70 - 130) SW846 7471A
94 (70 - 130) 0 .58 (0-20) SW846 7471A

DiLution Factor : 1

Potassium 98 (80 - 120) SW846 6010B
114 (80 - 120) 11 (0-20) SW846 6010B

DiLution Factor : 1

.hallium 91 (80 - 120) SW846 6010B
94 (80 - 120) 3 .2 (0-20) SW846 6010B

DiLution Factor : 1

magnesium 95 (80 - 120) SW846 6010B
114 (80 - 120) 6.8 (0-20) SW846 6010B

DiLution Factor : 1

Manganese NC,MSB (80 - 120) SW846 6010B
NC,MSB (80 - 120) (0-20) SW846 6010B

DRution Factor : 1

Sodium 94 (80 - 120) SW846 6010B
97 (80 - 120) 3 .6 (0-20) SW846 6010B

DiLution Factor : 1

Nickel 90 (80 - 120) SW846 6010B
99 (80 - 120) 6 .5 (0-20) SW846 6010B

DiLution Factor : 1

Vanadium 99 (80 - 120) SW846 6010B
115 (80 - 120) 9 .1 (0-20) SW846 6010B

DiLution Factor : 1

(Continued on next page)

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

PREPARATION- WORK
ANALYSIS DATE ORDER
06/29-07/19/99 CXIJE13E
06/29-07/19/99 CXIJE13F

06/29-07/19/99 CXIJE13G
06/29-07/19/99 CXlJE13H

06/29-07/19/99 CXIJE14L
06/29-07/19/99 CXIJE14M

06/29-07/06/99 CXIJE14E
06/29-07/06/99 CX1,TE14F

06/29-07/19/99 CXIJ*El3j
06/29-07/19/99 CXIJE13K

06/29-07/19/99 CXlJE14C
06/29-07/19/99 CXIJE14D

06/29-07/19/99 CXIJE145
06/29-07/19/99 CXlJE146

06/29-07/19/99 CXlJE147
06/29-07/19/99 CXlJE148

06/29-07/19/99 CXIJE149
06/29-07/19/99 CXIJE14A

06/29-07/19/99 CX1,TE13N
06/29-07/19/99 CXJJE13P

06/29-07/19/99 CxjJE13Q
06/29-07/19/99 CXIJE13R
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EATRIX SPnM SAKnX EVALUATioN REPoRT

TOTAL Metals

Client Lot # --- : A9F160105 Natx-ix--------- : SOLID
Date Sampled--- : 06/14/99 14 :55 Date Received-- : 06/16/99

PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER #
Zinc 73 N (80 - 120) SW846 6010B 06/29-07/19/99 CXlJE13T

71 N (80 - 120) 0 .80 (0-20) SW846 6010B 06/29-07/19/99 CXIJE13U
Ditution Factor : 1

NOTE (S) :
Calculations arc performed before rounding to avoid round-off errors in calculated results .

Results and reporting limits have been adjusted for dry weight.

N Spiked annlyte recovery is outside stated control Limits.

NC The recovery nnd/or RPD were not calculated .

MSE The recovery and RPD were not calculated because the sample tunount was greater than four times the spike amount.
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SAMPLE DUPLICATE E UXMTION REPORT

General Chemistry

Client Lot # A9F160105 Work Order # CWV8R-SMP Matrix. . . . . . . : SOLID
CWV8R-DUP

Date Sampled. . . 06/11/99 Date Received.- : 06/12/99
V Moisture. . . . . .. 9 .8

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT 'UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH
Total Organic Carbon SD Lot-Sample # : A9F140142-014

16000 16000 mg/kg 0 .54 (0-20) SMCA WALKLEY-BLAC 07/05/99 9186124
Dilution Factor : 1

NOTE (S) :
Calculations are performed before rounding to avoid round-offerrors in calculated results.
Results and reporting limits have been adjusted for dry weight.

152



SAMPLE DUPLICATE EVALM=ON REPORT

General Chemistry

Client Lot A9F160105 Work Order CWXSC-SMP Matrix------- : SOLID
CwX5C_DUP

Date Sampled--- 06/11/99 09 :35 Date Received. . : 06/14/99
t Moisture ----- 20

DUPLICATE RPD PREPARATION- PREP
PAR-AM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH -4
Percent Solids SD Lot-Sample # : A9FI60105-001

80 .0 81 .3 !k 1 .6 (0-20) MCAWW 160 .3 MOD 06/26-06/28/99 9177122
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 weighL



SAMPLE DUPIL'ECATE KVAIW=Off REPORT

General Cbmistry

Client Lot A9F160105 Work Order :9--- : CWXSE-SMP WrAtZi x ------- : SOLID
CWXSE-DUP

Date Sampled. . . : 06/11/99 18 :19 Date Received- . : 06/14/99
;r moisture --- -- : 12

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH -lu
pH (solid) SD Lot-Sample # : A9F160105-002

5 .7 5 .6 No Units 1 .4 (0-20) SW846 9045C 06/14/99 9168202
DiLution Factor : 1

Total Organic Carbon SD Lot-Sample # : A9F160105-002
8100 7800 mg/kg 3 .4 (0-20) SMCA WALKLEY-BLAC 07/05/99 9186124

DRution Factor : 1

11= (S) :
Calculations am performed before rounding to avoid round-off errors in calculated results.
Results and reporting limits have been adjusted for dry weight.
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SA11PIX DUPLICATE EVALUATION REPORT

General Cbemistry

Cl.ient Lot # ----- A9F160105 Work Order CWXSL-SHP Matr±x------- : SOLID
CWX5L-DUP

Date Sampled--- 06/11/99 19 :35 Date Rece±ved-- : 06/14/99
V Moisture ----- 21

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT HETHOD ANALYSIS DATE BATCH
pH (solid) SD Lot-Sample #: A9F160105-008

'7 . 7 7 .7 No Units 0 .13 (0-20) SW846 9045C 06/17/99 9169317
DiLution Factor : I
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SAMPLE DUPLICATE REPORT'

General Memi stry

--ient Lot # A9F160105 Work Order # CXCWE-SMP Natrix------- : SOLID
CXCWE-DUP

Date Sampled--- : 06/01/99 15 :45 Date Received.- : 06/03/99
V Moisture . . . . . : 16

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH 4
Percent Solids SD Lot-Sample # : A9F250195-004

83 .5 81 .0 3 .0 (0-20) MCAWW 160 .3 MOD 06/26-06/28/99 9177122
Dilution 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 theP
Plum Brook Ordnance Works (PBOW), Garage Maintenance Area (Acid Area and
Buildings 7/8) . 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 (non-detect), 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 sernivolatile
organic compounds (SVOCs), polychlorinated biphenyls (PCBs) and metals,
respectively .

1.1 Data Review Summary

Data were qualified based on exceeding holding time criteria, and laboratory control
sample (LCS) and surrogate recoveries outside evaluation criteria . All qualifications for
the Plum Brook Ordnance Works Garage Maintenance Area are presented in Table 1-1 .

1 .2 Data Validation Summary

In addition to the outlying parameters identified in the data review, data were qualifiedZD
based on the initial calibration, calibration verification and serial dilution criteria. All
qualifications for the Plum Brook Ordnance Works Garage Maintenance Area 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, with the exception of hexachlorocyclopentadiene for
samples PBOW99-SW001-0001, PBOW99-SWOO1-000IRE 1, PBOW99-SWO02-0001,
and PBOW99-SWO03-0001, which was rejected due to an insufficient control spike
recovery . The spike recovery (0%) was less than half of the lower limit (16%)
established by the laboratory .



TABLE 1-1
GARAGE MAINTENANCE AREA

DATA QUALIFICATIONS

,1deiidft6ii6` AnW*sLs, ;~ ~'t~Qqqffier_., ,,~E,Cod 'i~
PBOW99-DPOOI-0004 CHEM pH J HT
PBOW99-DPO03-0004 CHEM pH J HT
POBW99-DPOOI-0002 CHEM pH J HT
PBOW99-SWO02-0001 Metals potassium, sodium J SD
PBOW99-DPOOI-0004 SVOC 4-chloroanaline, dibenzofuran UJ LCS
PBOW99-DPOOI-0004 SVOC 2,4-dinitrophenol UJ ICAL
PBOW99-DPOOI-0004 SVOC pentachlorophenol UJ CV
PBOW99-DPOOI-0008 SVOC AII compounds UJ SUR
PBOW99-DPO02-0002 SVOC 4-chloroanaline UJ LCS
PBOW99-DPO02-0002 SVOC dibenzofuran J LCS
PBOW99-DPO02-0004 SVOC 4-chloroanaline, dibenzofuran UJ LCS
PBOW99-DPO02-0004 SVOC 2,4-dinitrophenol UJ ICAL
PBOW99-DPO02-0004 SVOC pentachlorophenol UJ CV
PBOW99-DPO03-0004 SVOC 4-chloroanaline, dibenzofuran UJ LCS
PBOW99-SBO01-0005 SVOC 4-chloroanaline, dibenzofuran UJ LCS
PBOW99-SBO01-001 SVOC 4-chloroanaline, dibenzofuran UJ LCS
PBOW99-SBOOI-003 SVOC 4-chloroanaline, dibenzofuran UJ LCS
PBOW99-SWO01-0001 SVOC dibenzoftiran, 4-nitroaniline UJ LCS
PBOW99-SWOOI-0001 SVOC h~_xachlorocyclopentadiene R LCS
PBOW99-SWOOI-OOOIREI SVOC hexachlorocyclopentadiene R LCS
PBOW99-SW001-0001RE1 SVOC All compounds UJ HT
PBOW99-SWO02-0001 SVOC dibenzofuran, 4-nitroaniline UJ LCS
PBOW99-SWO02-0001 SVOC hexachlorocyclopentadiene R LCS
PBOW99-SWO03-0001 SVOC dibenzofuran, 4-nitroanifine UJ LCS
PBOW99-SWO03-0001 SVOC hexachlorocyclopentadiene R LCS
PBOW99-RN002-0001 Voc acetone . methylene chloride J HT
PBOW99-RN002-0001 Voc All non-detect compounds UJ HT
J - Estimated quantitation .
UJ - Estimated non-detect .
R - Data rejected .
CV - Calibration verification outside criteria .
ICAL - Initial calibration outside criteria.
HT- Holding time exceeded .
LCS - Laboratory control spike outside criteria
SD - Serial dilution outside criteria .
SUR - Surrogate recovery outside criteria .



2.0 PLUM BROOK DATA REVIEW - SDG A9F160105

Sample Identification # Sampleldentificadon#
PBOW99-DPO01-0008 BLDG 7/8 PBOW99-DPOOI-0004 Acid Area
PBOW99-DPOOI-0008 Acid Area PBOW99-DPOOI-0002 Acid Area
PBOW99-DPO02-0004 Acid Area PBOW99-DPO02-0006 Acid Area
PBOW99-DPO03-0004 Acid Area PBOW99-DPO03-0006 Acid Area
PBOW99-DPO04-0006 Acid Area PBOW99-SBO01-001 BLDG 7/8
PBOW99-SBOOI-003 BLDG 7/8 PBOW99-SBOOI-0005 BLDG 7/8
PBOW99-RN002-0001 PBOW99-SWOOI-0001
PBOW99-SWO02-0001 PBOW99-SWO03-0001

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 case nalTative indicated the following :

Samples were analyzed at a dilution due to matrix interference, there were
surrogate and matrix spike recoveries outside evaluation limits, and there was
method blank contamination associated with samples. Also, the laboratory
received the solid samples, submitted for pH analysis, past the recommended
holding, times. These issues are discussed in the appropriate sections below.I

A serial dilution for the metals indicated that interference was present. The
affected analytes were flagged with "L". Qualifications based on serial01=
dilutions are beyond the scope of this review and are addressed in the
corresponding data validations .Z)
The cooler receipt form indicated the laboratory did not receive TOC
containers for sample RN002-0001, therefore the analysis was not performed .

2.3 Sample Preservation and Holding Times

Were samples extractedlanalyzed within QAPP limits?

Sample PBOW99-RN002-0001 was analyzed for VOCs 5 days outside the
recommended holding, time of 7 days. All analytes were qualified J/UJ.

The extraction of sample PBOW99-SWO01-0001-RE, for SVOCs, occurred
11 days past the holding time . All analytes were qualified J/UJ.Z~'

0 Solid samples PBOW99-DPOOI-0004 Acid Area, PBOW99-DPOOI-0002
Acid Area, and PBOW99-DPO03-0004 Acid Area were analyzed for pH three
days outside the holding time . All associated pH data was qualified I

3



2.4 Blank Contamination

Were any analytes detected in the Method Blanks, FieldBlanks or Trip Blanks?

Yes.

Blank ID Analyte Conc.
Prep Batch 9179293 Iron 45.0

1Zinc 2.1

No qualifications due to blank contamination were necessary . The associated
sample data were reported at concentrations greater than five times (5X) the blankID
contamination concentration.

2.5 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No.

LCS ED LCS Compomd, LCS .
-Recovery

LCS,
Criierin

LCM,
RPD~~ icriteriw"

9167109 Hexachlorocyclopentadiene 0 16-88 N/A N/A
Dibenzofuran 82 85-117 N/A N/A
4-Nitroanaline 51 74-195 N/A N/A

9168115 4-Chloroanaline 42 43-91 N/A N/A
Dibenzofuran 72 85-117 N/A N/A

9180111 Hexachlorocyclopentadiene 0 16-88 N/A N/A
Dibenzofuran 73 85-117 N/A N/A
4-Nitroanaline 66 74-195 N/A N/A

Analytical data, which required qualification based on LCS data, are included in
the table below. Samples below the lower acceptance limit, but greater than 50%
of the limit, defined by the laboratory required qualification as estimated, while
recoveries less than 50% of the lower acceptance limit required qualification as
rejected .

Field ED I Analyte, , QUA
PBOW99-DPOOI-0008 BLDG 7/8 4-Chloroanaline Ui

Dibenzofuran Ui
PBOW99-DPOOI-0004 Acid Area 4-Chloroanaline Ui

Dibenzofuran Ui
PBOW99-DPO02-0002 Acid Area 4-Chloroanaline Ui

Dibenzofuran J
PBOW99-DPO02-0004 Acid Area 4-Chloroanaline Ui

Dibenzofuran Ui
PBOW99-DPO03-0004 Acid Area 4-Chloroanaline Ui

Dibenzofuran Ui
PBOW99-SBOOI-001 BLDG 7/8 4-Chloroanaline Ui

Dibenzofuran Ui
PBOW99-SBOOI-003 BLDG 7/8 4-Chloroanaline U3

Dibenzofuran Ui
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Field ED Analyte Qual.
PBOW99-SBOOI-0005 BLDG 7/8 4-Chloroanaline Ui

Dibenzofuran Ui
PBOW99-SWOOI-0001 Dibenzofuran Ui

Hexachlorocyclopentadiene R
4-Nitroanaline Ui

PBOW99-SWOOI-OOOIRE Dibenzofuran Ui.
Hexachlorocyclopentadiene R

4-Nitroanaline Ui
PBOW99-SWO02-0001 Dibenzofuran Ui

Hexachlorocyclopentadiene R
4-Nitroanaline Ui

PBOW99-SWO03-0001 Dibenzofuran Ui
Hexachlorocyclopentadiene R

4-Nitroanaline Ui

2.6 Surrogate Recoveries
Were surrogate recoveries within evaluation criteria?

No.

Field ED Surrogate Recovery Criteria
PBOW99-DPO-01-0008 BLDG 7/8 Nitrobenzene DL 23-120

Terphenyl-d 14 DL 18-137
2-Fluorobiphenyl DL 30-115
2-Fluorophenol DL 30-115
Phenol-6 DL 24-113
2,44-Tribromophenol DL 19-122

PBOW99-SBOOI-003 BLDB 7/8 2,4.6-Tribromophenol 17 19-122
PBOW99-SWOOI-0001 Phenol-O 5.5 17-101
PBOW99-SWO02-0001 Phenol-O 11 17-101
PBOW99-SWO03-0001 Phenol-6 11 17-101

DG 7/8 TCMX 824 10-129

0 The surrogates were diluted out (DL) of sample PBOW99-DPO01-0008
BLDG 7/8 for SVOC analysis, so all analytes were qualified estimated (JfUj) .
Also, no qualifications of data were necessary for SVOC samples with only
one surrogate outside criteria, except sample PBOW99-SWO01-0001 which
had a recovery for Phenol-d5 below 10%. The sample was reanalyzed by the
laboratory and was within criteria.

0 Professional judgement required no qualification to sample PBOW99-DPOOI-
0008 BLDG 7/8 for PCB's, since the high surrogate recovery was due to
matrix interference .

2.7 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MSIMSD samples reported as part ofthis SDG?

Yes, MSIMSD data were reported for all parameters tested except explosive and



Oreneral chemistry data.Z~
The VOC MS/MSD was performed on another client's sample and reported
with this SDG to fulfill reporting requirements . Therefore no qualifications to
VOC data, based on the MS/MSD, were required .

The metals MS/MSD was perfori-ned on another client's sample and reported
with this SDG to fulfill reporting requirements . There were several analytes
outside QC criteria, however no qualifications to metals data were applicable
to the matrices of this SDG.

Were all MSIMSD recoveries within evaluation criteria?
No.

For SVOC analysis, sample PBOW99-DPOOI-0008 BLDB 7/8 had 59 out of
64 compounds outside QC criteria for the MS, and 58 out of 64 compounds
outside QC criteria for the MSD due to dilutions and matrix effects . All
compounds for this sample were previously qualified estimated (J/Uj) due to
surrogate recoveries and no further qualifications were necessary.

MSMSDID
IN -'Recovery,(.%)

PBOW99-SWool-0001 4-Chloroanaline 44/40 7.9 43-91/17
Hexachlorocyclopentadiene 2/2 11 16-88/31
3-Nitroanaline 54/54 0.4 55-172/39
Dibenzofuran 68/67 0.8 85-117/11
4-Nitroanaline 52/55 5.8 74-195/48

Sample PBOW99-SWO01-0001 was previously qualified due to LCS recoveries
and professional judgement required no further qualifications of SVOC data,C~
based on the MS/MSD alone.

2.8 Lab Duplicate Results

Were lab duplicates samples collected as part ofthis SDG?
Yes, for general chemistry data only .

Were laboratory duplicate sample RPDs within criteria?

Yes, duplicate RPDs were within criteria for pH, percent solids, and TOC .

2.9 Field Duplicate Results

Were field duplicates samples collected as parl 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?
Yes, sample PBOW99-DPO01-0008 BLDG 7/8 was diluted by a factor of 50, due
to elevated levels of non-target analytes . All the surrogates, and most of the
MS/MSD spikes, were diluted out of the sample and all the analytes were reported
as non-detect . The sample was previously qualified as estimated non-detect (Uj)
based on surrogate recovery.

Review of the raw data indicated that 2-methylnaphthalene (3600 J) and
phenanthrene (5300 J) were detected below the RL but above the NML. (Note :
The detected analyte concentrations were corrected for % moisture.) As part of
the contractual arrangement, only compounds detected above the RL were4:~
reported on the result summary forms .

2.11 Additional Qualifications
Were additional qualifications applied?

No.
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3.0 FULL VALIDATION OF SVOC DATA -SDG A9F160105

This section describes the full validation for two soil samples which were analyzed for
sernivolatile organic compounds by USEPA SW-846 Method 8270C. Samples were
analyzed by Quanterra Incorporated of North Canton, Ohio, and submitted as part of
sample delivery group (SDG) A917160105 . Samples included as part of this validation
are listed below:

A-1d "066iffi- 1-j- ~,-A, 1'01 Adeii C pwt. en 011L,
PBOW99-DPOOI-0004 Acid Area PBOW99-DPO02-0004 Acid ea

Evaluation of the analytical data followed procedures outlined in the USEPA Contract
Program National Functional Guidelines for Organic Review (USEPA 1999) whereZ:1
applicable to SW-846 Method 8270C. The evaluation criteria used during the validation
were a combination of those criteria presented in Method 8270C and the laboratory
criteria based on historical data .

Criteria evaluated included the following method performance criteria :

" Completeness of data package

" Significant problems identified in the Laboratory Case Narrative

" Sample preservation and holding, times

" GUMS instrument performance (tuning)

" Initial calibration

" Calibration verification

" Method blank
" Surrooate 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 contractuallyI
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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3.2 Problems Identified in the Laboratory Case Narrative

The case narrative indicated that samples were analyzed at a dilution due to matrix
interference, there were matrix spike recoveries outside evaluation limits, and there was
method blank contamination associated with samples. These issues are discussed in the
appropriate sections below. No additional problems were noted in the laboratory case
narrative that was associated with this validation .

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 chromatograrns for accuracy,
consistency, and holding time compliance. The cooler receipt form indicated the cooler
temperatures were received at the recommended 4 + 2 'C. The samples were extracted
and analyzed within holding time criteria of 14 days to extraction and 40 days to analysis .
No qualification of data was required due to exceeding holding time criteria.C, C~

3.4 Instrument Performance

GC/MS instrument performance checks were performed to ensure mass resolution,
identification, and instrument sensitivity. Criteria for evaluation of instrument
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 the laboratory tuning
criteria. The laboratory tuning criteria were slightly different than the criteria establishedI Z :1
in Method 8270C; however, Method 8270C allows for alternate tuning criteria as long as
the method performance is not adversely impacted. No qualification of data was
required .

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
8270C . For the initial calibration, the response factors (R.Fs) were reviewed and were
greater than 0.05 for all analytes .I
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 2,4-dinitrophenol (15 .9%) for ICAL 6/28/99, 1122 . As a result, 2,4-
dinitrophenol results for the validated samples (PBOW99-DPOOI-0004 Acid Area and
PBOW99-DPO02-0004 Acid Area) were qualified as estimated non-detect (UJ) .

Review of the ICAL summary form indicated other analytes had %RSD values greater
than 15 percent; however, these analytes were not target compounds for this project .
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Recalculations of the RFs and 17cRSD for six standard compounds were per-formed, and
no errors in calculation were noted .

3.6 Calibration Verification

Review of the sample chromatograrns indicated the calibration verifications (CVs) were
performed 12 hours of operation . Based on the review of continuing calibration raw data
and summary forms, all R.Fs met the evaluation criteria of greater than 0.05 for all
analytes . In addition, percent differences (%Ds) met the evaluation criteria of < 20
percent for CCCs, except pentachlorophenol (25.4%), and < 50 percent for non-CCCs .
Therefore, pentachlorophenol was qualified as estimated non-detect (UJ) for samples
PBOW99-DPOO1 -0004 Acid Area and PBOW99-DPO02-0004 Acid Area.

Recalculation of the RF and %D for four standard compounds was completed, and no
errors in calculation 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 8270C.
All tarcret compounds were reported as non-detect with the exception of bis (2-
ethylhexyl) phthalate for method blank CXOMA101 (06/28/99) . Since the associated
data were reported as non-detect, no qualifications were required . Review of
chromatograms indicated all peaks present were accounted for or the concentrations
reported were below the method detection limit.

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
acceptance criteria for the validated samples. Twenty percent of the recoveries 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 summary form indicated the sample used as the batch MS/MSD sample for the
validated samples was PBOW99-DPOOI-0008 BLDG 7/8. The MS recoveries were
outside QC limits for 59 out of 64 analytes, and the MSD recoveries were outside QC
limits for 58 out of 64 analytes . There were 6 out of 64 analytes with RPDs outside QC
limits . Due to matrix interference in the spiked sample, the majority of spiked analytes
were diluted out of the sample .

No qualifications are made on organic MS/MSD data alone. Since the LCS and surrogate
data for the validated samples were acceptable, no qualifications to the data were
necessary .
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Approximately 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 GUMS 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 continuingC~
calibration retention time. IS areas for the validated samples, and associated QC data in
this SDG, were within evaluation criteria . All IS retention times were within criteria.
The raw data were verified, and no transcription errors were noted.

3.11 Laboratory Control Samples (LCS)

A batch LCS was analyzed to assess the accuracy of the analytical process. All LCS
recoveries were within evaluation criteria, with the exception of 4-chloroanaline (42%)
and dibenzofuran (72%). Samples below the lower acceptance limit but greater than 50%C,
of the limit defined by the laboratory required qualification as estimated. As a result, 4-
chloroanaline and dibenzofuran were qualified as estimated non-detect (UJ) for the
validated samples .

Approximately ten percent of the spiking compound recoveries for the LCS were
recalculated using the LCS summary form, and no calculation or transcription errors were
noted.

3.12 Target Compound Identification and Quantitation

For validation of the compound identification, chromatograrns were reviewed to verify0
the major peaks were identified, the spectra of the identified compounds were verified
a2a]nst the library spectra, and the relative retention time was noI greater than 0.06
different from the associated continuing calibration retention times . No anomalies wereI
noted with the identification of the target compounds in the samples .
For the validation of compound quantitation, approximately ten percent of the detected
compound results were recalculated from the raw data, and no calculation errors were
noted . Review of the data indicated sample results were adjusted for moisture content,
and the correct reporting limits were reported.

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 with the notedC~
exceptions . 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 theC'
validated samples in this SDG.
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4.0 FULL VALIDATION OF PCBDATA - SDG A9FI60105

This section describes the full validation for two soil samples which were analyzed for
polychlorinated b1phenyls (PCB) by EPA SW-846 Method 8082 . Samples were analyzed
by Quanterra Incorporated of North Canton, Ohio, and submitted as part of sample
delivery group (SDG) A9FI60105. Samples included as part of this validation are listed
below:

Wl~1-1*.'~~&~Oi7 taentW d"
nI PBOW99-DPO02-0004 Acid Area PBOW99-SBOOI-001 BLDG 7/8

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 8082. The evaluation criteria used during the validation
were a combination of those criteria presented in Method 8082 and the laboratory criteria
based on historical data.

The data validation included the following method perfonnance criteria :

" Completeness of data package

" Significant problems identified in the Laboratory Case Narrative

" Sample preservation and holding times

" Initial calibration

" Calibration verification
" Method blank contamination

" Surrouate recoveries

" Laboratory control samples

" MS/MSD samples

" Target compound identification and quantitation

" System performance and overall assessment of data

" Transcription errors

4.1 Data Package Completeness

The data package was reviewed to make certain that it contained the data contractually'D
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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4.2 Problems Identified in the Laboratory Case Narrative

There were no sianificant problems identified in the laboratory case narrative . TheC
followinc, sections include discussions on the method performance criteria for this data
validation .

4.3 Sample Preservation and Holding Times

Review of the sample collection and analysis dates involved comparing the chain-of-
custody forms, the data summary forms, the raw data forms, and the chromatograms for
accuracy, consistency, and holding time compliance . The cooler receipt form indicated
the cooler temperatures were received at the recommended 4 + 2 'C. The samples were
extracted and analyzed within holding time criteria of 14 days to extraction and 40 days
to analysis . No qualification of data was required due to sample preservation or holding
time criteria .

4.4 Initial Calibrations

Initial calibration criteria were established to assess whether the instrument was capable
of producing acceptable qualitative and quantitative data for PCB analyses . An initial
calibration for PCBs using an Aroclor 1016/1260 mix, at five concentrations on dual
columns, is required by Method 8082. Method 8082 requires only a single point
calibration, for pattern recognition, of the additional five Aroclors (1254, 1221, 1248,
1242, and 1232). The laboratory calibrated at five concentrations for all seven Aroclors
as allowed by the method.

Response factors (RFs) for each of the five major peaks from the Aroclor 1016/1260 mix
were recalculated, for the mid-range standard, and no transcription or calculation errors
were noted. Recalculations of the percent relative standard deviation (%RSD) for the
response factor (RF) of each of the five major Aroclor 1016/1260 peaks were performed,
and no errors in calculation were noted. The %RSD of the RF for each of the five major
Aroclor 1016/1260 peaks was below the method criteria of 20 percent.

4.5 Calibration Verification

Continuing, calibrations were performed at the required frequency of every 12 hours of
analysis, or every 20 samples analyzed, per Method 8082 . Review and recalculation of
the continuinc, calibration R-Fs, for the validated samples, from the raw data indicated noZD
calculation or transcription errors .
The percent differences (%Ds) between the continuing calibration RIs and the initial
calibration RFs were recalculated to ensure they met the evaluation criteria of < 15
percent . No calculation or transcription errors were noted .

4.6 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 Method 8082. All target
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compounds were reported as non-detect . Review of chromatograms indicated that no
peaks were present. No data qualifications were required based on blank samples.

4.7 Surrogate Spike Recoveries

Surrogate compounds were used to evaluate the overall laboratory sample preparation
efficiency on a per sample basis . All of the surrogate recoveries were within QC limits
for the validated samples . Approximately twenty percent of the surro'crate recoveries
were recalculated, and the summary forms versus the raw data were verified . No
calculation or transcription errors were noted .

4.8 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

The MS/MSD sample is used to assess accuracy and precision for the analyses . For this
SDG the MS/MSD analysis was performed on another client's sample. The data were
reported with this SDG to fulfill method and contractual requirements . The MS/MSD
recoveries and relative percent difference (RPD) values were within QC criteria.
No raw data forms were provided for the MS/MSD data. MS/MSD values were
recalculated from the values presented on the QC summary form . No data qualification
was required based on the MS/MSD sample .

4.9 Laboratory Control Samples (LCS)

Laboratory Control Samples (LCSs) were analyzed with each analytical batch as required
by Method 8082. The LCS contained Aroclors 1016 and 1260 at appropriate
concentrations . Review of the LCS summary forms indicated the LCS recoveries were
within evaluation criteria for the batch encompassing the validated samples. The spikingCD
compound recoveries for the LCS were recalculated, and no calculation or transcription
errors were noted.

4.10 Target Compound Identification and Quantitation

For validation of the compound identification, chromatograms were reviewed to verify
the ma or Aroclor peaks were properly identified. The spectrum of the identified
compounds were verified against the spectra of each of the seven calibrated Aroclors, and
the retention time of the major peaks matched the retention time of the major peaks from
the associated calibrated Aroclor . No anomalies were noted with the identification of the
target compounds in the samples .0
For the validation of compound quantitation, approximately ten percent of the detected
compound results were recalculated from the raw data, and no calculation errors were
noted. Review of the data indicated sample results were adjusted for moisture content,
and the correct reporting limits were reported .

4.11 Overall Data Assessment

Based on the criteria outlined, it is recommended that the results reported for these
analyses be accepted for their intended use . MS/MSD, LCS and surrogate recoveries
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demonstrated that acceptable levels of accuracy and precision were achieved . In
addition, completeness, defined to be the percentage of analytical results which are
jud,oged to be valid, including estimated (J) data, was 100 percent for this SDG-
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5.0 FULL VALIDATION OF METALS DATA - SDG A9FI60105

This section describes the full data validation for two groundwater samples, which were
analyzed for metals by EPA Method 301OA/6010B and EPA Method 7470 . Samples
were analyzed by Quanterra Incorporated of North Canton, Ohio and submitted as part of
SDG A9F160105 . Per the statement of work (SOW), 10 percent of this SDG was fully
validated. Samples included as part of this validation are listed below :

PBOW99SWOOI-0001
PBOW99SWO02-0001

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 7470 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
0 Initial calibration verification

0 Continuing calibration verification
0 Laboratory control samples (LCS)
0 Laboratory duplicate analysis
0 Matrix spike/Matrix spike duplicate samples (MS/MSD)
0 1CP serial dilution
0 1CP interference check samples (ICS)
a Sample result verification
0 Reporting limitsCD

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 laboratory case narratives indicated the serial dilution was outside evaluation criteria .
This issue is discussed in the appropriate section below. No additional problems were
noted in the laboratory case narratives .

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 loors, and raw data forms for0
holding time compliance . The samples were preserved and analyzed within theC
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,I
continuing calibration, and preparation blanks associated with the validated samples wereZ.1.1
analyzed at the method recommended frequency and reported below the method
detection limit for all metals with the exceptions listed below:

Blank ID Analyte Cone. (#gfL) Comments
ICB Barium 1.1 All associated samples ND
ICB Beryllium 0.8 All associated samples ND
ICB Cadmium 0.2 Sample results 5 >than blank contamination or ND
ICB Chromium 0.8 Sample results 5 >than blank contamination
ICB Cobalt 0.9 All associated samples ND
ICB Copper 1 .4 Sample results 5 >than blank contamination or ND
ICB Vanadium 1 .3 All associated samples ND
CCB(b) Antimoriv 1-1 Sample results 5 >than blank contamination or ND
CCB(b) Beryllium 0.6 All associated samples ND
CCB(b) Copper -5.5 Sample results 5 >than blank contamination or ND
CCB(b) Iron 25.0 Sample results 5 >than blank contamination
CCB(b) Manganese 1.0 Sample results 5 >than blank contamination
CCB(b) Vanadium 1 .0 All associated samples ND
CCB(b) Sodium -545.6 Sample results 5 >than blank contamination
CCB(b) Potassium -221 .6 Sample results 5 >than blank contamination
CCB(a) Beryllium 0.7 All associated samples ND
CCB(a) Calcium 32.1 Sample results 5 >than blank contamination
CCB(a) Copper -5.0 Sample results 5 >than blank contamination or ND
CCB(a) Man anese 0.6 Sample results 5 >than blank contamination
CCB(a) Selenium 3.9 All associated samples ND
CCB(a) Sodium -249.1 Sample results 5 >than blank contamination
CCB(a) Potassium -582.0=Sample results 5 >than blank contamination

The validated sample results for antimony, barium, beryllium, cadmium, calcium,
chromium, cobalt, copper, iron, manganese, potassium, selenium, sodium, and vanadium
were reported as non-detect or were 5 times greater than the blank contamination ;Z:'
therefore, no qualification of data was required . One hundred percent of the blank
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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 .

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 followina section .Z:)
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5.9 Matrix Spike/ Matrix Spike Duplicate Samples (MS/MSD)

Matrix Spike/Matrix Spike Duplicate samples (MS/MSD) were analyzed to assess the
effects of matrix interference and precision during analysis . The laboratory spiked and
analyzed a non-validated sample, A9F170189-001 in duplicate . All MS/MSD recoveries
and relative percent differences (RPDs) were within the evaluation criteria ; therefore, no
qualification of data was required based on outlying MS/MSD recoveries or 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 sample
PBOW99-SWO02-0001 . The serial dilution percent differences (%D) were within
evaluation criteria with the exception of potassium (17.2%D) and sodium (16.7%D).
Potassium and sodium data for PBOW99-SWO02-0001 were 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.

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 ICSI tD
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 transcriptionIm
errors were noted .

5.13 Reporting Limits

The sample-reporting limit (RL) is the lowest concentration of an analyte that can beZIP
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 .
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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 percentageI
of analytical results that are judged to be valid, including estimated data (J), was 100
percent for this SDG.
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Comment Responses

Document: Draft Final Report for the Limited Site Inspection for the Garage
Maintenance Area

Name: Susan P. Allemeier, CELRH-EC-CE

1 . The Table of Contents indicates that there is a list of acronyms towards the beginning
of the report ; however, it is not included .

Response : The list of acronyms has been added to the report .

2 . Page 2-4, third fall paragraph, if known, state what is cultivated on this property

Response : The text was edited to read as follows, "The remainder of the former
installation is privately owned with the vast majority being cultivated primarily with
various vegetable and fruit crops . Specific crops are unknown at this time."

3 . Chapter 3 and 5 Charts: For constituents where the material did not exceed the
applicable PRG(--), ifpossible, please list the result number so that it can be
compared to the PRG and/or reporting limit .

Response : All result numbers where list in the manner in which the lab reported .



Comment Responses

Document: Draft Final Report for the Limited Site Inspection for the Garage
Maintenance Area

Name: Janet K. Wolfe, CELRH-EC-CE

I Section 2.3 .2.2, Current Conditions and Section 3 . 1, Sampling Activities : The
description of the pit and sump areas associated with the Locomotive Shop should be
revised for clarity . For instance, terms such as work pit, sump pit, water sump, and
wastewater junction box have been used in the description of this area . A drawing
should be included which clarifies this . Provide information as to whether the work
pit, sump pit, water sump, wastewater junction box, etc . are concrete or earthen lined.
Provide additional information that clarifies whether ancillary piping is associated
with these areas.

Response : The work pit was located in the floor ofthe locomotive shop to allow workers
to work on large heavy equipment such as locomotives . Section 3 .1 has been revised to
read as follows :

"Inside the Locomotive Shop, Building 718, there was a work pit built to allow
maintenance personnel to work below the locomotives . This work pit is labeled
'Maintenance Pit' in the depiction in Figure 4. "

There was a sump built into the floor ofthe work pit . A pump and piping system allowed
wastewater to be removed from the work pit . This piping lead to the sump pit . The
structures described are constructed of concrete .

2 . Section 3 .1, Sampling Activities, last paragraph. Specific information should be
provided for the "organoleptic indications" used to determine the most likely
contaminated locations .

Response : The term organoleptic indications refers to human observation by use of human
senses . The term "organoleptic indications" will be replaced with "visual staining" .

3 . Section 4.3, Conclusions. It was stated that it is unlikely that the groundwater has
been impacted . Based on the fact that the sump held liquid wastes and the integrity of
the sump is not ftilly known, it would be prudent to recommend groundwater
sampling in this area .

Response : A well has already been placed by a Corps of Engineers contractor at a
location east of the locomotive building . This groundwater sampling location is
designated as "MNTA-BED-GWO1 in the Site Wide Groundwater Monitoring Summary
Report of June, 1999 by IT Corporation.



4. Section 5 . 1, Water Samples . The wastewater junction box was not described in the
site description . As stated in Comment No. I above, the description of the area needs
revised for clarity .

Response : Section 5 .1 has been revised to read as follows :

"Water samples were collected from the sump inside the Locomotive Shop and from the
wastewater junction box outside the Locomotive Shop . The wastewater junction box is
labeled "Sewer" on the plan shown in Figure 4."

The surface of the wastewater junction box is shown in the photograph labeled "View
looking North at Sample Location Outside of Locomotive Shop."

5 . Section 5 . 1, Water Samples . It is stated that three surface water samples were taken.
Section 3 .1 states that four surface water samples. As stated in Comment No . I above,
the description ofthe area needs revised for clarity .

Response : Section 5 .1 has been revised to read as follows :

"Surface water in the open ditch that is located in the area east of Building 718 was
sampled. This open ditch is a receiving waterway for both the locomotive maintenance
area and the Ash Pit I area. A sample from the open ditch was considered in the analysis
of the site inspection of both sites . A sediment sample was also taken from this ditch, at
the same location as the surface water sample . Figure 4 depicts the sample location.
Three surface water samples were taken . The results for the fourth sample taken by others
from the open ditch are shown in Table 5.5."

6. Section 5 .3 . Analytical Results. The term "water sump" is given in this section. As
stated in Comment Number 1, the site description needs revised for clarity.

Response : Section 5 .3 has been revised to read as follows :

"The lead, iron, and arsenic levels were observed to be in excess ofthe Region 9 PRGs in
the water sump. The water sump is labeled "Sump" in the depiction in Figure 4."

7. Tables 5 .1 - 5 .5 . The tables need to be revised to include all of the positive results,
even if they did not exceed the PRGs. A comparison of the results to reporting limits
should be included in the tables .

Response : The positive results for the subject samples are presented in Appendix J in
pages 73 to 89 . The reporting limits are indicated in Tables 5 .1-5.5 .

8. Section 7.0, Summary: As stated in Comment No. 3, above it would be prudent to
recommend groundwater sampling .



Response : The groundwater has been sampled in work performed by others . The
groundwater sampling presented in the Site Wide Groundwater Monitoring Summary
Report of June, 1999 by IT Corporation indicates an extensive program is already
underway. It would be beyond the scope of a limited site inspection to evaluate the worth
of the existing groundwater study .

9 . Appendix A, Photographs . It was noted that no photographs ofthe work pit and
wastewater junction box was included . It is assumed that the photograph ofthe sump
pit is the same unit as the "water sump." These terms should be clarified as previously
mentioned in Comment No. I above.

Response : The surface ofthe wastewater junction box is shown in the photograph labeled
"View looking North at Sample Location Outside of Locomotive Shop." The Sump Pit
shown in the photograph is the location where the Water Sump sample was collected .

10 . Appendix J. Some of reporting limits for semi-volatiles soil analyses and the
reporting limits for volatiles, semi-volatiles, and metals analyzes for water appear
elevated . A discussion of reporting limits should be included in the report . A data
quality assessment or laboratory validation report should address this issue.

Response : The data validation report addresses the analytical sensitivity for the water
samples .

I I . Appendix J . It was noted that some of the quality control elements were outside
control limits . This type of information needs to be addressed in a data quality
assessment or the data validation report . The matrix spike evaluation report for semi-
volatiles (soil) indicated that there was matrix interference and dilutions . The impact
ofmatrix interference should be addressed in a data quality assessment or data
validation report .

Response : The data validation report addresses the quality control elements and the
matrix spike for semi-volatiles in soil .



Comment Responses

Document: Quality Assurance Project Plan (QAPP) and Final Report, Limited
Site Inspection for the Garage Maintenance Area (GMA).

Name: Ronald E. Nabors, Ohio EPA

QAPP

1 . General Comment: The Ohio EPA, DERR, would prefer to receive the Quality
Assurance Project Plan under separate cover and have it referenced in all site
investigation Work Plan submittals .

Response : We apologize for not obtaining an OEPA, DERR preferred format to develop
the Quality Assurance Project Plan (QAPP) . We have prepared QAPP documents for
projects in Illinois, Michigan and Ohio . The QAPP and associated FSP and DQO
attachments were assembled for the Former Plum Brook Ordnance Works using the EPA
Region 5 model QAPP, the format we typically use . We apologize for this
inconvenience . If our office executes future phases of work for this Formerly Used
Defense Site, we will incorporate the OEPA, DERR preferred format in preparing
documents.

2. Section 1 . 1 Introduction, page 1 : Please indicate if the Health and Safety Plan
reference in the third sentence should read Data Quality Objectives dated May 1999 .

Response : Correction implemented, sentence now reads Data Quality Objectives .

3. Section 1 .2 Site Description, page 2: This document is referred to as the Garage
Maintenance Area. However, the first paragraph on the page states that only the
Locomotive Shop and Car Washing Pit will be investigated . This document and
subsequent text should reference the Locomotive Shop and Railroad Car Washing Pit.
This is recommended because there are other buildings in the GMA that are not being
investigated and the title of the document should reflect the are that is being studied.

Response : QAPP was titled from the title present on the documents received requesting
this study .

4. Section 1 .2 Site Description, page 2: Please rename the "Car Washing Pit" as the
"Rail Car Washing Pit."

Response : Correction implemented.

5 . General Comment : The flow of the document is very confusing as it jumps back and
forth between the entire Plum Brook Ordnance Works (PBOW) history and the
history of the Garage Maintenance Area (GMA). Please create a Plum Brook



Ordnance Works general history section and focus the remainder of the document on
the GMA site investigation .

Response : Future documents will comply to an approved format selected by the
reviewing office .

6 . Section 1 .2.1 Facility Size and Borders, page 2: Please indicate the size and the
Borders of the GMA.

Response : Correction implemented .

7. Section 1 .3 Past Data Collection Activities, page 2 : This section should focus on the
Locomotive Shop and the Rail Car Washing Pit. Historical information should only
be included if it can be applied to the site .

Response : There have not been previous studies to either the Locomotive Shop or the
Rail Car Washing Pit .

Field Sampling Plan, Section 1 .2.2 Site Specific, page 3 : Figure 1, as referenced in
the text is mislabeled .

Response : Correction implemented .

Final Repo

General Comment : This document is referred to as the Garage Maintenance Area.
However, only the Locomotive Shop and Car Washing Pit were investigated . This
document and subsequent text should reference the Locomotive Shop and Railroad
Car Washing Pit . This is recommended because there are other buildings in the GMA
that were not investigated and the title of the document should reflect the are that was
studied.

Response : Report was titled from the title present on the documents received requesting
this study.

2. General Comment : Since the Locomotive Shop and the Rail Car Washing Pit areas
have been recommended for further studies/action, Ohio EPA, DERR will not request
data gap analysis at this time .

Response: Thank you!
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