FORMER NIKE CL-59 LAUNCH AREA
PARMA, CUYAHOGA COUNTY, OHIO

DERP FUDS PROJECT NUMBER G050H005301

SITE INSPECTION

Final
Revision 0

November 2002

PREPARED FOR

U.S. ARMY CORPS OF ENGINEERS, LOUISVILLE DISTRICT
Contract Number: Contract Number: DACA27-98-D-0031
Delivery Order 0005

Prepared by
Plexus Scientific Corporation
8808 Centre Park Drive, Suite 300
Columbia, Maryland 21045

PRINTED ON RECYCLED PAPER



TABLE OF CONTENTS

SECTION PAGE
EXECUTIVE SUMM A RY . .itttttttttttetrennneeeceeeeteeeeeececessssssssssssssssssssssssssssssssssssssessssssssssssssssssss ES-1
1. INTRODUCTION 1-1
2. SITE DESCRIPTION 2-1
2.1 LOCATION ...ttt e e et e e et ettt e e e e e eeeaaaaeeeeeeeeeaaaaeeeeeeeeettareseseesensaareeseeeeennneees 2-1
2.2 SITE DESCRIPTION .....uvtviiieeeieeitireeeeeeeeeiiteeeeeeeeeestsseseseseeesasasseseseeeeasssresseeseeesisseseseseeenstresseseeeennsrrresees 2-1
2.3 OPERATIONAL HISTORY AND WASTE CHARACTERISTICS.....cccoiuurreeeeeeeeeiirreeeeeeeeeeitnreeeeeeeeeeanreeeeeeeeennnnes 2-1
2.3.1 Nikie Sit€ CL-59 HISIOTY .....c..ccviiiieieie ettt ettt ettt ettt et e e et e sseenaeenseenees 2-1
2.3.2  Background of Nike Missile INStAIIATIONS ................ccccceeiiiiiiiiiii et 2-3
2.3.3 Nike Site Launch Area Layout and Waste Characterization.................c.ccoeceeeceeeieeeeceesceeneeeaeeens 2-4
24 PREVIOUS ENVIRONMENTAL INVESTIGATIONS .....ettiiututtieeeeeeiitieeeeeeeeseeteseeeeeeesesssssseeesesssssnsseeseesssssnnees 2-7
3. PHYSICAL CHARACTERISTICS OF THE STUDY AREA 3-1
3.1 SURFACE FEATURES ....vvtiiiiiiietiiteee e e e eeeettee e e e eeeaaaae e e e e e eeeataaeeeeeeessaaaaaeeeeesseesaataasseeeseennttanseeeeeennnraareeeeas 3-1
32 Y D254 200) 0] 5 01 ) GO PR PPRRRRRRRROY 3-1
33 (€ 3270) 50 1€ )" TR SRR RRRRRRRRROt 3-1
34 SURFACE WATER HYDROLOGY ....ccceiiiiitiiiiiiieeeeeeitieeeee e e ettt ee e e eeeeaaaeeeeeeeeesaaseseseseeenstsasseeeeeennasnneeeees 3-2
35 DEMOGRAPHY AND LAND USE ... .uuutiiiiiiiiiiiiiiieiieeeeeeete e eeeete e e e e eeetaaaeeeeeeeeetaareeesesseenaaaseeseeeeennnnees 3-3
4. FIELD INVESTIGATION 4-1
4.1 SAMPLE LOCATIONS AND RATIONALE ....ovvviiiiiiiiiiieiieeeeeeeeiirreeeeeeeeeetrreeeeeeeeesasaeeeeeeeeeeensseseeeeeeenesnnreeeeas 4-1
411 MISSIle MAGAZINES ..ottt ettt 4-2
4.1.2  ACIA FUCIIIG STATION ...ttt ettt ettt ettt et eenaenneens 4-3
4.1.3  Missile Assembly and Test Building and Generator Building ................cccccoocievoiiviiieniiesieiieeane 4-3
B Lo SCATS ettt 4-4
4.2 SAMPLE COLLECTION .....ceiiiiiiutiteeteeeeeesitteeeeeeeeesisseseeeseeesasassesseessaesassesseessesssssssseesssemssrssseesessssssrseeees 4-4
42,1 SOOI SAMPIING ...ttt e 4-4
4.2.2  Groundwater SAMPLING................ccoooiiiiiiee et 4-5
4.2.3  Investigation DerivVed WASHE.................cc.ccevvueiiisiieiieieeeeeie ettt eae e 4-6
43 LOCATION SURVEY ...coiiiiitttiiieeeeeeeetieet e et eeettaee e e e e eeeeaaeeeeeeeeeetaaseeeeeeeeesaaasesaeeeeeesstaresesessensasreeeeeesennrrres 4-6
4.4 SAMPLE ANALYSIS ...uttttiteeeeeeiitteeeeeeeeeeeitteeeeeeeeestissaseseeeeeaaaasreeeseesaasissresseeeeesaasssssseeeesassrssseeeeeeaesssrreeeeas 4-6
441 CRemiCAl ANQLYSIS ......coooeiiiriiiiiii ettt bt 4-6
4.4.2  Quality Assurance/Quality Control (QA/QC) ASSESSMENL...........cccccocieceeoeeiiriniiiiiieiiseeieeseee e 4-6
4.5 DATA EVALUATION. .....uutiiiieee ettt e e e e eeeiee e e e e e e eeeataaeteeesesseasaaeteeeesssssasaeeeesesassasseeeeessesnasseeseeessnsnnnees 4-8
5. PRESENTATION OF ANALYTICAL RESULTS 5-1
6. CONCLUSIONS 6-1
7. REFERENCES 7-1
APPENDIX A Grain Size, Liquid Limit, and Plasticity Index Data
APPENDIX B Field Documentation
APPENDIX C Analytical Results
APPENDIX D Chain of Custody Forms
Page 1

PLEXUS



NUMBER

4-1
4-2
4-3
4-4
4-5
4-6

5-1
5-2

5-3
5-4

NUMBER
2-1

2-3

3-1

PLEXUS

TABLES

PAGE
Sample Number, Location, Analysis And Results..........ccccceceviininiiniiincnienenne 4-10
Analytical MethodS........ccooviiiiiiiiiie e e 4-14
Sample Location Coordinates ..........cceeeveeiierireiiienieeieenie e esee et siee e seneeneees 4-15
Data Validation FIags ........cc.eeecuiiiiiiiieiiiecie et 4-16
Data Validation Reason Codes ..........ccueeueiriieiiieiiieniieeieeee e 4-17
Laboratory Data FIags.........cccoevuiiiiiiiiiieiieie ettt 4-18
Summary of Organic Analytical Results: Soil Samples .........cceevveviievriennnnnnn. 5-3
Summary of Inorganic Analytical Results: Soil Samples.........cccceceriininnnnnns 5-15
Summary of Organic Analytical Results: Groundwater Sample........................ 5-21
Summary of Inorganic Analytical Results: Groundwater Sample...................... 5-22
FIGURES
PAGE
Site LoCation MapP........cocuiiiiiiiiiiiicieeieeeceect ettt 2-8
Site LayOUt Map....cccciieeiiieeiie ettt et et e e sve e et eeenaeeeeaeeenes 2-9
Launch Area Overlay Map........ccccoieviiiiinieiiiineeseeeee et 2-10
15-Stream Mile Surface Water Pathway.........ccccoceviiiiniininiiniiiiicccce, 3-5
Sample Location Map ........coccviiiiiiiiiiie ettt e e 4-19
Sample Location OVerlay Map ........ccccccueeeiiiiiiiiienieciieeeeete et 4-20
Page 1i



ASTM
ATSDR
bgs
CERCLA
CLP
COPCs
DQCR
EM
FSP
GSA
HEW
HHB
HSA
ICBM
ID
IDW
IRFNA
LCT
MCL
MDL
mm
MS
MSD
MSL
MTR
OAC
ODNR
OEPA
PA
PAH
PCB
PID
PLEXUS
PRG
QA
QAPP
QC
SALT
SI
SVOC
TAL
TCL
TTR
UDMH

ng

PLEXUS

LIST OF ACRONYMS

American Society of Testing and Materials

Agency for Toxic Substances and Disease Registry

Below ground surface

Comprehensive Environmental Response, Compensation and Liability Act

Contract Laboratory Program
Constituents of Potential Concern
Daily Quality Control Report
Engineer Manual

Field Sampling Plan

General Services Administration
Department of Health, Education and Welfare
Headquarters and Headquarters Battery
Hollow stem auger
Intercontinental ballistic missile
Inside diameter

Investigation derived waste
Inhibited red fuming nitric acid
Launch control trailer

Maximum Contaminant Level
Method Detection Limit
Millimeter

Matrix Spike

Matrix Spike Duplicate
Mean sea level

Missile tracking radar

Ohio Administrative Code

Ohio Department of Natural Resources
Ohio Environmental Protection Agency
Preliminary Assessment
Polycyclic aromatic hydrocarbon
Polychlorinated biphenyl
Photoionization detector

Plexus Scientific Corporation
Preliminary remediation goal
Quality Assurance

Quality Assurance Project Plan
Quality Control

Strategic Arms Limitation Talks
Site Inspection

Semivolatile organic compound
Target Analyte List

Target Compound List

Target tracking radar
Unsymmetrical dimethyl hydrazine
Microgram

Page iii



USACE
USCS
USEPA
USGS
UST
VA
vVOC

PLEXUS

U.S. Army Corps of Engineers

Unified Soil Classification System
U.S. Environmental Protection Agency
U.S. Geological Survey

Underground storage tank

Veterans Administration

Volatile organic compound

Page 1v



USACE Louisville District
Former Nike CL-59 Launch Area SI
11/26/2002

EXECUTIVE SUMMARY

The former Nike Site CL-59 Launch Area is located at the entrance of the Cuyahoga Community
College off of West Pleasant Valley Road within the City of Parma, Cuyahoga County, Ohio.
The Launch Area also extends to the west of the community college into Nike Park. The CL-59
Launch Area consisted of three underground missile magazines, Barracks, Missile Assembly and
Test Building, Generator Building, and Acid Fueling Station. The site housed only Nike Ajax
Missiles.

Former Nike Missile Site CL-59 was activated in July 1956 and was deactivated in 1961. After
deactivation, the site was briefly used to support Army Reserve training and other Army
activities. Cuyahoga Community College later acquired the property and demolished the
western most of the three underground Nike missile magazines in 1972. In the late 1970’s, the
other two missile magazines were filled in with soil from an unknown source. The other
structures at the Launch Area were demolished as part of the school development.

As part of this investigation, eight surface and twenty-two subsurface soil samples were collected
during the field activities. Six of the eight borings were installed at locations of former Nike site
structures, where activities may have impacted environmental quality at the site. One
groundwater sample was collected from an open borehole adjacent to the eastern most missile
magazine to give an indication of groundwater quality in the area. Groundwater did not
accumulate in any other borehole. Two borings were in areas of ground disturbance identified
from historic aerial photographs during the PA.

No volatile organic compounds exceeded the U.S. Environmental Protection Agency (USEPA)
Region 9 Preliminary Remediation Goals (PRGs). Polychlorinated biphenyls (PCBs) were not
detected in either soils or the groundwater sample. The groundwater sample was analyzed for
pesticides and none were detected.

The greatest number and concentrations of polycyclic aromatic hydrocarbons (PAH) in soil were
at or near the ground surface on the south and east portions of the site. Three PAHs were
detected in surface soils above PRGs and none of the subsurface soil samples exceed PAH
PRGs. It is unknown if the detected PAHs are related to past Nike activities or are related to the
urban setting. Two metals (arsenic and iron) were detected in both surface and subsurface soils
above PRGs. Arsenic exceeded PRGs in all samples. The arsenic and iron levels may reflect
natural levels present in the soils of Ohio, past activities in the area, or a combination of the two.

Two PAHSs, a phthalate, arsenic, and thallium exceed the Region 9 PRG for tap water. The one
PAH (benzo(a)pyrene) for which there is a Maximum Contaminant Level (MCL) was just below
the limit and thallium exceeded the MCL. The detections may not accurately represent
groundwater conditions, as the sample was highly turbid. Groundwater is not used for potable
purposes within a one-mile radius of the site and its use between one and four miles from the site
is likely to be limited as the area is served by municipal water systems.
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It is possible that storm water or wind could transport contaminated surface soil from the site but
as the Launch Area is well vegetated it is unlikely that this is a significant migration pathway.
Surface water is not used for potable purposes along the surface water migration pathway.

The former Launch Area is currently used as an open space buffer between the college buildings

and the neighborhood. The potential for exposure to contaminants in surface soils or fugitive
dust is somewhat mitigated as the area is well vegetated and not heavily used.

‘ T Page ES2



USACE Louisville District
Former Nike CL-59 Launch Area SI
11/26/2002

1. Introduction

The United States Army Corps of Engineers (USACE), Louisville District tasked Plexus
Scientific Corporation (Plexus) (Contract Number DACA27-98-D-0031, Delivery Order 0005),
to conduct a Preliminary Assessment (PA) and Site Inspection (SI) at the Former Nike Missile
Site CL-59 property. The PA addressed both the Launch and Control areas of the property and
the SI addresses only the former Launch Area. The Launch Area is in Parma, Cuyahoga County,
Ohio. The PA was conducted to determine if there are any unidentified disposal areas related to
past military use of the site. This Launch Area SI involved on-site sampling and will be used to
determine the presence or absence of contamination related to historical use of the site. The
investigation results were qualitatively evaluated against the U.S. Environmental Protection
Agency (USEPA) Region 9 Preliminary Remedial Goals (PRGs) (USEPA, 2000b) in
conjunction with historic information to determine the need for additional phases of
investigation.

The SI field activities were conducted and this report has been prepared in conformance with the
requirements contained in the USEPA Region 5 Model Quality Assurance Project Plan (USEPA,
undated), the USEPA Guidance for Conducting Site Inspections Under CERCLA (USEPA,
1992) the USACE Engineer Manual (EM) 200-1-3, Requirements for the Preparation of
Sampling and Analysis Plans (USACE, 2001), and the sampling and analysis plans developed
for this project (Plexus, 2001a).

‘ T Page 1-1
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2. Site Description

2.1 Location

The former Nike Site CL-59 Launch Area is located at the entrance of the Cuyahoga Community
College off of West Pleasant Valley Road within the City of Parma, Cuyahoga County, Ohio
(Figure 2-1). The Launch Area also extends to the west of the community college into Nike
Park. The geographic coordinates of the site are 41° 21’ 49.4” north latitude and 81° 45° 56.9”
west longitude (USGS, 1963a). To reach the Launch Area, take State Route 71 to Bagley Road
east, which becomes West Pleasant Valley Road. The Control Area located in the City of Parma
Heights is approximately 2 mile northwest of the Launch Area and is now known as Nathan
Hale Park (USGS, 1963a; Sebesta & Associates, 1998). The geographic coordinates of the
Control Area are 41° 22° 12” north latitude and 81° 46’ 34” west longitude (USGS, 1963a). This
SI addresses only the Launch Area.

2.2 Site Description

The former Launch Area lies on the property of Cuyahoga Community College and the City of
Parma. The site is bordered to the north by the college, to the west by Nike Park, by residential
areas to the south and a commercial area to the east (USGS, 1963a; Sebesta & Associates, 1998;
Plexus, 2001b). The fenced portion of the Launch Area was approximately 22 acres, which was
utilized for the storage, maintenance, refueling, and launching of missiles. The Launch Area is
currently being used as open area, roads and parking for the community college (Plexus, 2001b).

Only four buildings relating to the Nike site activity still remain. They are a former Nike
Maintenance Building located about 1800 feet west of the former Launch Area, and a
guardhouse, administrative building and motor pool building in the Control Area. The
maintenance building is in Nike Park and is in use by the City of Parma Service Department
(Sebesta & Associates, 1998; USGS, 1963a).

Presently, the entrance road to the college off Pleasant Valley Road is about 400 feet west of the
former entrance road to the Launch Area and the college entrance crosses the former Launch
Area (Plexus, 2001b; USGS, 1963a; Sebesta & Associates, 1998). The former Nike Site Launch
Area is well vegetated with little evidence of the facility. There are some scattered areas where
pavement presumably from the site is visible (Plexus, 2001b).

2.3 Operational History and Waste Characteristics
2.3.1 Nike Site CL-59 History

Former Nike Missile Site CL-59 was activated in July 1956 and deactivated in 1961 (Lonnquest
and Winkler, 1996; Morgan and Berhow, 1996). After deactivation, the site was briefly used to
support Army Reserve training and other Army activities (Genetti, 1992).

The units assigned to the site were the Headquarters and Headquarters Battery (HHB) of the
351st Army and Battery B of the 351st Army from July 1956 through September 1958. From
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September 1958 through August 1961, the assigned units were the HHB and Battery B both of
the 1st Battalion of the 68th Army (Morgan and Berhow, 1996).

The Army acquired 187.2 acres in fee and 12.8 acres by permit from the Veterans
Administration (VA) by letter transfer in 1957. On August 29, 1960, 0.69 acres were excessed to
the General Services Administration (GSA), which disposed of the property to the City of Parma
on October 27, 1961 for use as a fire station. On January 2, 1968, 186.51 acres were reported
excess to GSA. On July 22, 1969, 11.4121 acres that had been assigned to the Department of
Health, Education, and Welfare (HEW) for disposal were transferred to the Parma City Board of
Education. On January 19, 1971, HEW transferred 57.641 acres to the Board of Trustees of the
Cuyahoga Community College District. On April 22, 1971, the Secretary of the Interior
transferred two adjacent tracts to the cities of Parma (92.5681 acres) and Parma Heights
(124.8905 acres). These properties became Nike Memorial Park and Nathan Hale Memorial
Park, respectively (Genetti, 1992). The discrepancy between the start of operations and the date
when the Army acquired the property could not be resolved at the time of this report.

The Nike CL-59 Launch Area was built south of Crile General Hospital. The hospital was built
in 1943 and in 1946 the hospital was transferred to the newly created VA. The Crile Hospital
was closed in 1964. Cuyahoga Community College was created in 1965 and moved into the
vacated Crile Hospital facility (Sebesta & Associates, 1998). The Nike CL-59 Launch Area was
not constructed on any area actively utilized by the hospital and thus the hospital property is not
addressed by this study.

The CL-59 Launch Area had three underground missile magazines (Lonnquest and Winkler,
1996). One was a design modified to handle both Ajax and Hercules missiles and was 49 feet
long by 60 feet wide. The other two magazines were designed for the Ajax missile only, and
were 42 feet long and 63 feet wide. Both types of magazine had the capability of launching a
missile from the elevator (Morgan and Berhow, 1996; Lonnquest and Winkler, 1996; Carlson et.
al., 1996). The site was equipped with 30 Ajax Missiles and 12 Ajax type launchers (Morgan
and Berhow, 1996; Lonnquest and Winkler, 1996). Ajax Missiles had a solid fueled booster, a
liquid fueled sustainer motor, and a three high-explosive warheads (Carlson et. al., 1996). Other
structures at the Launch Area included Barracks, Missile Assembly and Test Building, Generator
Building, and Acid Fueling Station (Figure 2-2)(Sebesta & Associates, 1998; Carlson et al.,
1996).

Cuyahoga Community College demolished some of Crile Hospital to make room for new
buildings in 1972. During the hospital demolition, the western most of the three underground
Nike missile magazines was also demolished. In the late 1970’s, the other two missile
magazines were filled in with soil from an unknown source (Madison, 1972; Sebesta &
Associates, 1998; USACE, 2000). The buildings at the Launch Area were demolished as part of
the school development. The college never used either the missile magazines or any other
Launch Area building (USACE, 2000). The college has no records available to indicate if any
tanks were removed as part of the demolition or if any contamination was encountered. During
the PA site visit, a handheld magnetometer (Schonstedt Magnetic Locator, Model GA-52Cx) was
used and no evidence of any remaining underground storage tanks (USTs) was found (Plexus,
2001a).
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The Parma City Engineer’s office reported that their records do not indicate whether the site was
served by the municipal sewer system. However, the sewer line on West Pleasant Valley Road
was installed in the 1920s or 1930s and it is likely that the site was connected to the sewer
system (Wangler, 2001).

A veteran who served in the CL-59 Launch Area was interviewed. According to the interviewee,
the site was well kept and “housekeeping” practices were good. He reported that the missiles
were cleaned with alcohol. He believes that the scarring evident in the aerial photographs was
related to construction of the berms around the Acid Fueling Station. Although he believes there
were USTs on site, he did not know where they were located. He described the maintenance
building in Nike Park as being used by the ordnance maintenance crew (Rigney, 2001).

Analysis of aerial photographs was conducted as part of the PA. The two ground scars were
identified on the northern portions of the site. Scar 1 has a crescent-shaped configuration and is
located north of what is presumed to be a Missile Assembly and Test Building. This scar
measures approximately 200 feet long (east to west extremes) and approximately 60 feet wide at
its greatest width. A faintly visible linear feature runs from the corner of a concrete and asphalt
pad on the west side of the building to ground scar #1. The scarred area shows no evidence of
being caused by vehicular activity. The second scar (#2) is situated north of the missile
magazines and east of the Acid Fueling Station in an open, grass-covered field. This scar
exhibits a generally mottled, disturbed appearance; evidence of vehicular activity is also noted.
A portion of this area appears to be mounded and darker in appearance. Vegetative cover that
differs from the surrounding grass-covered grounds may be the cause of this darkened condition.
This roughly circular scar occupies and area estimated to measure approximately 50 feet in
diameter (Plexus, 2001¢). An overlay of the former Launch Area features on a 1994 orthophoto
quadrangle is presented as Figure 2-3.

2.3.2  Background of Nike Missile Installations

Nike missiles provided the last line of defense for the U.S. population and its industrial centers
against advancing technology in air warfare. The U.S. Army built the first Nike missile batteries
in 1953. This effort produced three generations of Nike missiles, Nike Ajax, Nike Hercules, and
Nike Zeus (Carlson et. al., 1996). Former Nike Site CL-59 housed only the Nike Ajax missiles
(Morgan and Berhow, 1996; Lonnquest and Winkler, 1996).

Nike Ajax missiles used a two-stage propulsion system. The first stage was a solid-fuel booster,
which would separate and fall away after the first 2.5 seconds of ignition. The second stage of
propulsion consisted of a liquid-fuel sustainer motor. The Ajax weighed over 2,455 pounds, had
a speed of Mach 2.3, and a range of 30 miles (Carlson et. al., 1996).

The booster motor was a cast double-base propellant monolith. The propellant contained
nitroglycerine and nitrocellulose with burn modifiers and stabilizers distributed in a plastic
matrix (Davie, 2000). The liquid-fuel sustainer motor used unsymmetrical dimethylhydrazine
(UDMH) or aniline/furfuryl alcohol as the starting mixture. The fuel was a mixture of JP-4 and
UDMH with inhibited red fuming nitric acid (IRFNA) acting as an oxidizer. The liquids for the
sustainer motor were shipped to the site in drums with the missile (Army, 1958; Carlson et. al.,
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1996). The Nike Ajax carried three high explosive warheads mounted in the nose, center and aft
sections of the missile. The warheads weighed 12, 179, and 122 pounds, respectively (Carlson
et. al., 1996).

The Nike system was created in response to Russian efforts to design and deploy long-range
bombers. However, fearing that their manned aircraft would be too vulnerable to attack by
American interceptor aircraft, the Russians focused on developing Intercontinental Ballistic
Missiles (ICBMs) against which there existed no effective defense (Bender, 1999). In response
the Nike Zeus, the final Nike Missile, was developed with the goal of intercepting ICBMs. After
limited success during testing and development, the system was terminated in 1963 without ever
being produced or deployed (Carlson et. al., 1996).

The shifting nature of the Soviet threat meant that the air defense role, for which Nike was
originally intended, became relatively less critical as time passed. Accordingly, beginning in the
mid-1960s, the total number of operational Nike bases within the continental U.S. was steadily
reduced on an almost annual basis (Bender, 1999).

The 1972 signing of the Strategic Arms Limitation Talks (SALT I) treaty limited the number of
missiles with Anti-Ballistic Missile capabilities including the Nike Hercules. In 1974, the
remaining U.S. sites in the Nike air defense system were inactivated. Shortly thereafter, the
Army Air Defense Command, which administered the system, was dissolved (Bender, 1999).

2.3.3 Nike Site Launch Area Layout and Waste Characterization

The buildings and structures on a typical Nike base were organized into two geographically
separate areas: the Integrated Fire Control Area (Control Area) and the Launch Area.
Occasionally, a there was also a third area for housing. The Control and Launch areas were
separated by between 0.5 and 3.5 miles. Control Areas were typically constructed on high
ground to improve radar coverage of the area and were usually located between the area being
defended and the Launch Area (Bender, 1999; Carlson et. al., 1996).

The Control Area contained the ground-based radar and computer systems designed to detect and
track incoming enemy aircraft and to guide the missiles to their target (Bender, 1999; Carlson et.
al., 1996). The Control Area also contained housing, administration buildings, mess halls,
barracks, and recreation facilities (Carlson et. al., 1996).

The Launch Area contained a Launch Control Trailer, Missile Test and Assembly Building,
Underground Storage Magazines and Launcher-Loader Assemblies, and a Generator Building
(Carlson et. al., 1996). At CL-59, there was also a barracks at the Launch Area (See Section
2.3.1). The missiles were stored horizontally in heavily fortified underground magazines. An
elevator brought the missiles to the surface where site personnel would manually push the
missiles along rails to the launchers. The missiles were then attached to the launchers, which
were erected to a near-vertical position for firing. The near-vertical firing position was used to
ensure that the missile's booster would not land on the missile site when spent, but would land
within a predetermined "impact area" (Bender, 1999).
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Four operations were carried out in the Launch Area that potentially resulted in contamination.
These operations are: missile assembly and disassembly, missile warheading, missile
maintenance and testing, and general launcher and magazine maintenance. Based on previous
studies at Nike facilities, wastes potentially present on-site include solvents, diesel fuel,
hydraulic fluid, oils and lubricants. Solvents were used for cleaning and degreasing. Fuels were
stored for electric power generation. Fuel tanks were typically buried underground. Lead and
chromium may also be present on-site. Possible contaminant sources include washout sumps,
leaching fields, underground fuel storage tanks, miscellaneous disposal or release areas (Law,
1986), and surface discharge from buildings. Some sites had seepage systems that probably
consisted of drainage tiles and/or seepage pits for disposal of wastes such as material collected in
the magazine sumps. The construction of the seepage system varied from site to site depending
on local conditions and in some cases sump discharges were directed to surface water drainages
(Law, 1986).

Nike Missile sites across the Nation utilized standardized buildings and structures. These
buildings served the same purpose from site to site; a characterization of the waste produced and
a correlation to nearby buildings is possible. Although there were some variations, most
buildings were one-story structures with cinder-block walls and slanted metal roofs. Also, Nike
Missiles were designed to be mobile and much of the equipment designed to control the missiles
and radars was housed in trailers that had been adapted for use at permanent facilities. Many
bases also had their own water treatment and sewage facilities, which might include wells, pump
houses, sewage lagoons, holding tanks, and/or septic tanks (Carlson et. al., 1996). It is important
to note that the numbers of buildings and the structure types did vary from base to base and the
following building descriptions are generalized.

The various missile components were assembled, maintained, and prepared for firing in the
Launch Area. The majority of routine maintenance and testing activities for the missiles to
assure they were flight ready were conducted here. However, missiles were periodically
returned to the Battalion support shop for more extensive maintenance and testing (Law, 1986).
The following provide generic descriptions of the facilities at CL-59.

Launch Control Trailer (LCT): This trailer contained the launching control panel, the
launching control switchboard, and test responder. The controls, displays, and communication
equipment required to supervise and monitor the launching sections during an engagement were
on the control panel. This trailer functioned as the relay station and control center between the
Launch and Control Areas (McMaster et al, 1984; Carlson et. al., 1996). Law (1986) did not
identify any environmental concerns associated with this structure.

Missile Test and Assembly Building: Large, cinder block building with two large garage-like
doors, one at each end of the building, for rolling the missiles in and out of the building.
Missiles were assembled and tested in these buildings before warhead assembly. Older Nike
sites that handled the Nike Ajax had a concrete walkway connecting the Missile Test and
Assembly Building to the Acid Fueling Station (Carlson et. al., 1996). Ethylene oxide used in
the missile accessory power supply system was both reactive and volatile and would not be
persistent in the environment. Missile assembly and maintenance involved the use of various
solvents, anticorrosion products, and paints as the missiles were assembled and disassembled.
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The buildings were typically equipped with a full-length drainage system. In most cases, the
drainage system was gravity fed and discharged to a small seepage pit or a small system
consisting of perforated tile. The construction of the seepage system varied from site to site
depending on local conditions and in some cases sump discharges may have been directed to
surface water drainages (Law, 1986).

Acid Fueling Station: Only used at bases with Nike Ajax missiles, this consisted of a concrete
slab with two mounds and two small depressions. A hoist and platform were used to lift a cask
of IRFNA fuel above the missile and allow it to gravity feed into the missile sustainer prior to its
mating with the booster. This operation was performed on a concrete walkway surrounded by an
eight to ten foot high earthen berm (Carlson et. al., 1996). IRFNA was both reactive and volatile
and would not be persistent in the environment (Law, 1986).

Acid Storage Shed: A small metal storage shed with a nearby emergency shower in case of
accidental contact with the dangerous chemicals and fuels. This shed was located near the Acid
Fueling Station. Law (1986) did not identify any environmental concerns associated with this
structure.

Underground Storage Magazines and Launchers: Underground magazines were standard and
were commonly found in groups of three. Each underground magazine had an associated launch
pad and large elevator doors that opened downwards. The underground magazines had a large
elevator to carry missiles to the surface (Carlson et. al., 1996). The hydraulic system for each
elevator had oil tanks and sumps with a capacity of 271 to 311 gallons (Army, 1959). The
launching control cabinet was located in a room in the magazine (or in a revetment in above
ground installations) and contained the necessary controls, indicators, and communications
facilities to allow the launching section to control the preparation and firing of its missiles. The
cabinet was also used to coordinate the activities of the launching section with the launching
control panel operator in the launching control trailer (McMaster et al, 1984).

The magazines typically had a floor drainage system that permitted waste materials to be washed
to a central sump under the missile elevator. A pump would deliver the water and waste to a
seepage system or ground surface. Solvents, paints, and hydraulic fluid were routinely washed
into the sump. Volatile organics (benzene, carbon tetrachloride, tetrachloroethylene, toluene,
1,1,1-trichloroethane, 1,1,2-trichloroethane, trichloroethene) were used in the cleaning and
maintenance of the missiles (Law, 1986). A CL-59 Launch Area worker reported that they used
alcohol to clean the missiles (Rigney, 2001).

Kennel: Small, metal buildings surrounded by chain link and barbed wire fence. Housed the
dogs that were an important part of a Nike base’s security (Carlson et. al., 1996). Law (1986)
did not identify any environmental concerns associated with this structure. The kennel may not
have been present at Ajax installations.

Generator Building: Housed diesel-driven generators that powered the elevators and launch
area equipment when commercial power was unavailable. Transformers were mounted on a
concrete pad adjacent to the building and diesel fuel for the generators was stored in either
aboveground storage tanks or in USTs near the generator buildings (Carlson et. al., 1996).
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Environmental concerns associated with the generator building relate to the storage of fuel for
the generators and the possible use of polychlorinated biphenyls (PCBs) in the transformers at
the building (Law, 1986).

2.4 Previous Environmental Investigations

A PA covering both the Launch and Control Areas of former Nike Site CL-59 was completed on
behalf of USACE in 2001 (Plexus, 2001c). The findings of the PA relating to the Launch Area
are presented in the background information above and were utilized in determining the
sampling locations and analytical suite for this SI.

In 1998, a Limited Phase I Environmental Site Assessment of the land formerly occupied by the
Crile VA Hospital and Nike Site CL-59 was conducted for Cuyahoga Community College. The
assessment concluded that “there is no evidence that the site may have been extensively
contaminated by the operation of either Crile Hospital or the Nike Missile Site but there is some
potential for localized environmental impairments directly associated with specific work and
research operations including the use of degreasers and solvents, operations related to petroleum
underground storage tanks and hydraulic elevators, battery maintenance operations and
incinerator ash disposal [incinerator was associated with hospital operations].” The report
recommended that documents be reviewed to determine the status of all underground and
aboveground storage tanks that may have been located at the site. If documents could not
confirm the removal of all underground storage tanks from the site, the report recommended that
a magnetometer survey, soil borings and other site assessment studies be conducted to locate the
tanks and measure any site-related contamination (Sebesta & Associates, 1998).
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3. PHYSICAL CHARACTERISTICS OF THE STUDY AREA

3.1 Surface Features

The entrance to Cuyahoga Community College overlies the former Launch Area. The site of the
Acid Fueling Station, Generator building, and Missile Test and Assembly Building is within the
traffic circle. A pond and decorative fountain lie within the traffic circle immediately north of
the former Acid Fueling Station. The former Missile Magazines form a slight rise immediately
east of the college entrance (Plexus, 2001b,c). The Launch Area elevation varies from 900 feet
mean sea level (MSL) in the northeast corner to 880 feet MSL in the southwest corner of the site
(USGS, 1963a). The Launch Area is well vegetated and all of its related structures have been
demolished or filled. The site is fairly flat with no evidence of the Launch Area remaining
except a small amount of asphalt at the former entrance along Pleasant Valley Road. The site is
open with no restriction to access by the public. No blowing dust, odors, stressed vegetation,
debris or exposed waste was noted (Plexus, 2001b,c).

3.2 Meteorology

The mean annual precipitation in the area is approximately 34 inches, while mean annual lake
evaporation is 31 inches (U.S. Department of Commerce, 1968). The 1-year, 24-hour rainfall is
2 inches (U.S. Department of Commerce, 1961).

3.3 Geology

The former Nike Missile Site CL-59 lies in the Appalachian Plateaus physiographic province.
Within this province, the site lies in the Killbuck-Glaciated Allegheny Plateaus (ODGS, 1998).
The surface soils at the site consisted of loose to medium dense sands ranging from one to two
feet in thickness. The sands contained gravel, silts and clay-sized particles with fragmented
gravel-sized, gray shale particles (USDA, 1980).

The eight geologic borings completed at CL-59 confirm that glacial tills dominate the surficial
geology of the site. Boring locations are shown on Figures 4-1 and 4-2. These moraine deposits
are mostly heterogeneous and consists of silt, clay, sand, and gravel from subangular to rounded
in shape. The gravel-sized clasts contained in the clayey till were mostly comprised of shale and
sandstone particles. Four samples were collected and tested for Atterburg Limits. The grain
size, Liquid Limits, and Plasticity Index from those samples (Appendix A) confirm the field
descriptions identification of soils. Glacial tills at the former Nike Site range from 13 to 25 feet
in thickness and groundwater was found to be approximately 25 feet below the ground surface
(bgs). Groundwater was only encountered in one of the geologic borings, SB0O8; and, therefore,
shallow groundwater flow direction and its continuity across the site were not determined.

Bedrock in the area consists of gray to brown shale and interbedded sandstones. Mapped as the
Cuyahoga Formation the bedrock was encountered at between 14 and 26 feet bgs. The depth
below ground surface that bedrock was encountered appeared to generally increase towards the
west of the site. Drilling operations were stopped whenever bedrock was encountered, but where
mapped in portions of northern Ohio, the thickness of the Cuyahoga Formation ranges from 0 to
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180 feet (ODGS, 1996). The geology encountered during drilling operations was consistent with
the formations described in ODGS, 1999. Copies of the boring logs are located in Appendix B.

3.4 Surface Water Hydrology

Precipitation falling on the site is likely to infiltrate with surface runoff only during heavy
precipitation events because the site is fairly flat and well vegetated. Surface water runoff from
the Nike Launch Area flows south. It is captured by storm water drains along West Pleasant
Valley Road which discharges to a small unnamed creek located about 150-feet south of the site
(Wangler, 2001; Plexus, 2001; USGS, 1963a). The creek flows west for 1-mile and enters
Baldwin Creek (USGS, 1963a, c, d, e). Baldwin Creek winds west for 5.1 miles passing Coe
Lake. When needed, stream flow from Baldwin Creek is diverted into Coe Lake, which is used
as a backup water supply for the city of Berea (OEPA, 2000a). Coe Lake drains into Baldwin
Creek, which flows for 0.5 miles until its confluence with the East Branch Rocky River. The
river winds northerly for 5 miles to its confluence with the West Branch Rocky River where the
river becomes Rocky River. Rocky River winds northward to the extent of the 15-mile surface
water migration pathway (USGS, 1963a, c, d, ¢). The 15-mile surface water pathway is shown
on Figure 3-1.

Under Ohio Administrative Code (OAC) 3745-1-20, Baldwin Creek and the Rocky River (river
mile 12.1 to the mouth) are state resource waters with the following use designations:
e Aquatic life habitat — warm water habitat
e Water supply — agricultural and industrial water supplies (Rocky River and Baldwin
Creek) and public water supply (Baldwin Creek only)
e Recreation — primary contact recreation (OAC, undated).

The use designations are based on the results of a biological field assessment performed by Ohio
Environmental Protection Agency (OEPA) (OEPA, 2000b; OEPA, 1999).

Altered habitat and urban runoff largely mask impacts to Baldwin Creek from wastewater
treatment plants. Habitat impairments in Baldwin Creek are caused by habitat alterations, flow
alteration, nutrients, and to a lesser extent by pathogens. The sources of impairments are urban
runoff, channelization/development, stream bank destabilization and to a lesser extent by
municipal point sources (OEPA, 2000b). Two wastewater treatment plants discharge to Baldwin
Creek, one upstream of influence from the Nike site and one downstream (OEPA, 2000a). Coe
Lake (water body ID# OH87 05-090) is 23 acres and listed as usable for water supply and
recreation. Coe Lake has been identified as impaired due to agriculture, urban runoff, land
development, highway maintenance and runoff, and municipal point sources (OEPA, 2000a).
The East Branch Rocky River is impacted from upstream of the confluence with Baldwin Creek
to the mouth of the river by the Strongville B wastewater treatment plant. The causes of
impairment in the East Branch Rocky River are mainly nutrients and flow alteration with a
smaller contribution from pathogens. The sources of the impairments are municipal point
sources and other urban runoff. Sediment sampling in the East Branch Rocky River found
cadmium, copper, and zinc at highly elevated levels. The Rocky River is largely in an urban
watershed and the cumulative effects of a high proportion of treated effluent and impacts
associated with urban runoff have prevented the limit of full attainment of the warmwater habitat
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use. Sediment sampling in the Rocky River found copper, iron, and zinc at highly elevated
levels (OEPA, 2000b).

Based on the historic aerial photographs, it appears that surface water from the Launch Area was
previously conveyed away from the site by a ditch around the perimeter that discharged to an
open area to the north. The ditch was not noted during the site reconnaissance and is believed to
have been graded over.

3.5 Demography and Land Use

The Launch Area is used as open space. No workers except for those performing grounds
maintenance are present on-site. The former Nike Site Launch Area is bordered on the west by
Nike Park (Plexus, 2001c).

The total population within a 4-mile radius of the Launch Area is 124,658. The nearest residence
is south of the Launch Area on West Pleasant Valley Road within 200 feet of the site (USGS,
1963a; Plexus, 2001c). Population within 4 mile is approximately 652 between Y4 and 'z mile
1,978, % and 1 mile is 7,427, between 1 and 2 miles is 25,852, 2 and 3 miles is 52,552, between
3 and 4 miles is 72,106 (USEPA, 2000a).

The Cuyahoga County Board of Health reports that there are no potable wells in use within a
mile of the Launch Area. However, there are some wells in use within the four-mile radius
(Seifert, 2001). The majority of the population within a 4-mile radius of the Launch Area relies
on municipal water provided by the Cleveland Water Department. The system obtains its water
from Lake Erie (Rogers, 2000). There are no municipal groundwater sources within a 4-mile
radius of the site.

There are approximately 293 acres of scattered wetlands within a 4-mile radius of the Launch
Areas. The nearest is about 0.7 acres and lies approximately 500 feet north of the Launch Area.
The distribution of wetlands is approximately as follows: 10 acres between 2 and 1 mile; 22
acres between 1 and 2 miles; 40 acres between 2 and 3 miles; and 218 acres between 3 and 4
miles (USFWS, 1977a, b, ¢, d).

The Launch Area lies within the range of the Indiana bat (Myotis sodalis) and the piping plover
(Charadrius melodus) both are Federally listed endangered species. The presence of the piping
plover is not expected due to the location of the site. The site also lies within the range of the
eastern massasauga (Sistrurus catenatus catenatus), a docile rattlesnake that is a federal
candidate species (Lammers, 2001). The Fish and Wildlife Service did not identify either
Indiana bat or the eastern massasauga as being present on the site; only that the sites lie within
the range of the species. The site is mowed on a regular basis and it is unlikely to provide
suitable habitat for any of these species.

The population within a 4-mile radius relies on municipal water provided by the Cleveland
Water Department, which obtains its water from Lake Erie (Rogers, 2000). The intake is not
along the 15-mile surface water pathway (USGS, 1963a,b, ¢, d). The Cuyahoga County Board of
Health reports that they know of no intakes along the surface water pathway (Siefert, 2001).
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There are seven species along the Launch Area 15-mile surface water migration pathways with
special status. The Bigmouth Shiner (Notropis dorsalis) is an Ohio threatened special animal
and inhabits Baldwin Creek, approximately 4.2 stream miles from the Launch Area. The
Canadian Buffalo-Berry (Shepheridia canadensis) is an Ohio potentially threatened special plant
and is found in three portions of the East Branch Rocky River; approximately 10.5 stream miles,
12.1 stream miles, and 12.3 stream miles from the Launch Area. Round-Leaved Dogwood
(Cornus rugosa) is an Ohio potentially threatened special plant and inhabits a portion of the East
Branch Rocky River approximately 10.5 stream miles from the site. Ground Juniper (Juniperus
communis) is an Ohio endangered special plant and inhabits the East Branch Rocky River
approximately 10.5 stream miles from the launch area. Bewick’s Wren (Thryomanes bewickii) is
an Ohio endangered special plant and inhabits a portion of the Rocky River approximately 12.7
stream miles from the launch area. The Solitary Vireo (Vireo solitarus) and the Wood Turtle
(Clemmys insculpta) are listed as special animals by the Ohio Department of Natural Resources,
Division of Natural Areas and Preserves, but are not legally recognized by the state of Ohio as a
potentially threatened, threatened, or endangered animal. The bird and the turtle inhabit portions
of the Rocky River, approximately 12.5 and 12.65 stream miles from the launch area,
respectively (ODNR, 2000).

The Rocky River is used for fishing (Siefert, 2001). The Rocky River portions of the surface

water pathway lies within reservations of the Cleveland Metro Park District. A portion of
Baldwin Creek flows through the Big Creek Reservation (ODNR, 2000).
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4. FIELD INVESTIGATION

The analytical program is based on a review of individual areas and potential contamination at
typical Nike Sites. A discussion of contamination at typical Nike sites is presented in
Investigation of Former Nike Missile Sites for Potential Toxic and Hazardous Waste
Contamination (Law, 1986).

The following section describes methods and field procedures necessary to implement the
sampling program including soil borings, surface and subsurface soil sampling, and water
sampling. Sample numbers, location, analysis, and detections exceeding screening values are
provided on Table 4-1 and locations are shown on Figure 4-1.

Prior to start of fieldwork, USACE received authorization to conduct intrusive activities from
OEPA under Ohio Administrative Code 3745-27-13. USACE provided a copy of the acceptance
for disposal of the soil cutting generated during the fieldwork per the authorization granted by
the Director of OEPA.

In August 2001, the following activities were conducted:

Soil Sampling;

Groundwater Sampling;

Location Survey;

Chemical and Physical Analysis;

Quality Assurance/Quality Control (QA/QC) Assessment; and
Data Evaluation.

One groundwater, eight surface soil, and 22 subsurface soil samples were collected from the
former Launch Area as part of the field activities. Soil samples were taken from locations near
the Missile Magazines, Acid Fueling Station, Missile Assembly and Test Building, Generator
Building, and historic scars. The field program centered on determining if past military use of
the property has impacted soil or groundwater quality. Determination of the nature and extent of
contamination is beyond the scope of this investigation. Sample locations are presented in
Figure 4-1 and Table 4-1. Figure 4-2 depicts the sample locations in relation to the former
Launch Area facilities.

4.1 Sample Locations and Rationale

The number, location, and analytical suite for the samples was determined based on a review of
typical activities at Nike missile sites, experience from previous investigations at similar sites,
and a review of aerial photographs of CL-59. The samples were collected around buildings
(Acid Fueling Station, Missile Test and Assembly Building, and Generator Building) and missile
magazines where it is most likely that solvent, petroleum products and other potential
contaminants were utilized or disposed. Analysis of the historic aerial photographs during the
PA identified two disturbed areas (Scars 1 and 2) that were sampled during the SI. The number
and analyses were modified by USACE following a meeting with OEPA. Following the meeting
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with OEPA, Plexus was directed to collect a minimum of four subsurface soil samples from the
50-foot borings (those at the Missile Magazines) and three from the 15-foot borings (all others)
based on the following criteria:

= Each time water is encountered. That is, the soil sampled at the upper soil/water interface
will be analyzed in the laboratory. If the soil samples become dry again, then wet again
(indicating the upper layer was a sand seam), the next wet soil sample will be analyzed,
and so on.

= The three samples exhibiting the highest photoionization detector (PID) readings. If
these are the water interface samples, the next three highest PID readings will be
analyzed.

= Ifno or minimal water is encountered and/or no significant PID readings are revealed, the
samples will be selected following visual indications, and missing those they will be
distributed somewhat evenly throughout the soil column with priority to the deepest
sample.

4.1.1 Missile Magazines

The magazines typically had a floor drainage system that permitted waste materials to be washed
to a central sump under the missile elevator. A pump would deliver the water and waste to either
a seepage system or to the ground surface. Solvents, paints, and hydraulic fluid may have been
washed into the sump. The seepage system, if present, probably consisted of drainage tiles
and/or a seepage pit. The construction of the seepage systems varied from site to site depending
on local conditions.

Three surface and 11 subsurface soil samples were collected adjacent to the missile magazines.
Sampling procedures are discussed in Section 4.2.1. The soil samples were analyzed for Target
Compound List (TCL) (OLMO04.2) volatile organic compounds (VOCs), TCL semivolatile
organic compounds (SVOCs), PCBs, and Target Analyte List (TAL) (ILM04.1) metals. The
analytical suite was selected to determine if solvents that may have been used for maintenance
and cleaning, polycylic aromatic hydrocarbons from fuel or hydraulic systems, PCBs from
hydraulic or electrical equipment, or metals from construction or maintenance had been released
to the environment. Sample locations are described in Table 4-1 and are shown on Figures 4-1
and 4-2.

One boring was installed adjacent to the elevator pit at each of the three magazines. All three
borings were terminated when competent bedrock was encountered (SB06 at 14.4 feet bgs, SBO7
at 22 feet bgs, and SB08 at 27.3 feet bgs). Due to the shallow depth to rock in SB06 only three
subsurface soil samples were collected but four subsurface soils were collected from each of the
others.

A representative sample of each 2-foot split spoon was screened with a PID, and visually
inspected to identify any releases or sources of contamination from the Magazines. Slightly
elevated PID readings (7.7 to 12.8 parts per million) were encountered between 0.5 and 2 feet
bgs in SB08. No other PID readings above background were encountered during the project and
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no radiation readings above background were encountered during the project. No visual
evidence of contamination was noted during the investigation. All samples were classified in
accordance with the Unified Soil Classification System (USCS) using field index tests.
Laboratory Atterburg limits were determined for SBO7A and SBOSA and sieve analysis of
SB07A, SBO7E, and SBOSA was performed to verify the field descriptions of the soils.

Groundwater was encountered in SB08. One foot of water collected in the bottom of the boring
and was sampled as described in Section 4.2.2. The sample was analyzed for TCL VOCs, TCL
SVOCs, PCBs, pesticides, and TAL metals. The analytical suite was selected to match that for
the soil in the area and pesticide analysis was added following the meeting between USACE and
OEPA.

4.1.2 Acid Fueling Station

The Acid Fueling Station had a drainage system. UDMH, IFRNA, and aniline/furfuryl alcohol
associated with missile fueling would have been handled here but all are highly reactive
compounds and would not be persistent in the environment. Battery electrolyte solutions were
also handled in this area and some lead contamination may have resulted from this operation but
other sources of lead, such as, paint are likely to have a greater impact.

One surface and three subsurface soil samples were collected from the vicinity of the former
Acid Fueling Station. Sampling procedures are discussed in Section 4.2.1. The soil samples
were analyzed for TCL VOCs, TCL SVOCs, and TAL metals. The analytical suite was selected
to determine if solvents that may have been used for maintenance and cleaning, polycyclic
aromatic hydrocarbons (PAHs) from fuel or hydraulic systems, or metals from battery electrolyte
solutions had been released to the environment. Sample locations are described in Table 4-1 and
are shown on Figures 4-1 and 4-2.

One boring (SB03) was installed just south of the center of the former fueling pad. The boring
was terminated at 14.3 feet bgs when competent bedrock was encountered. Groundwater was
not found in the boring. All samples were classified in accordance with the USCS using field
index tests.

4.1.3 Missile Assembly and Test Building and Generator Building

Missile assembly and maintenance involved the use of various solvents, anticorrosion products,
and paints as the missiles were assembled and disassembled. The buildings were typically
equipped with a full-length drainage system. In most cases, the drainage system was gravity fed
and discharged to a small seepage pit or a small system consisting of perforated tile. The
construction of the seepage system varied from site to site depending on local conditions and in
some cases sump discharges may have been directed to surface water drainages.

The generator building would have had either underground or aboveground storage tanks for

diesel fuel. In addition, transformers associated with the generators may have contained PCB
oil.
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A surface soil and three subsurface soil samples were collected adjacent to each building.
Sampling procedures are discussed in Section 4.2.1. The soil samples were analyzed for TCL
VOCs, TCL SVOCs, PCBs, and TAL metals. The analytical suite was selected to determine if
solvents that may have been used for maintenance and cleaning, PAHs from fuel or hydraulic
systems, PCBs from hydraulic or electrical equipment, or metals from corrosion control had been
released to the environment. Sample locations are described in Table 4-1 and are shown on
Figures 4-1 and 4-2.

One boring (SB04) was installed just west of the former Missile Assembly and Test Building and
SBO0S5 was installed just east of the former generator building. The borings was terminated at the
target depth of 15 feet bgs. Groundwater was not found in either boring. All samples were
classified in accordance with the USCS using field index tests. Laboratory Atterburg limits were
determined for SB0O4C and SSO05 and sieve analysis of SB04C and SS05 was performed to verify
the field descriptions of the soils.

4.1.4 Scars

A surface soil sample will be collected from each of the scars identified in the 1959 aerial
photograph. Scar #1 has a crescent-shaped configuration and is located west of the Acid Fueling
Station berms. This scar measures approximately 200 feet long (east to west extremes) and
approximately 60 feet wide at its greatest width. A faintly visible linear feature runs from the
corner of a concrete and asphalt pad on the west side of the building to ground scar #1. The
scarred area shows no evidence of being caused by vehicular activity.

The second scar (#2) is situated north of the missile magazines and east of the Acid Fueling
Station in an open, grass-covered field. This scar exhibits a generally mottled, disturbed
appearance; evidence of vehicular activity is also noted. A portion of this area appears to be
mounded and darker in appearance. Vegetative cover that differs from the surrounding grass-
covered grounds may be the cause of this darkened condition. This roughly circular scar
occupies and area estimated to measure approximately 50 feet in diameter.

A surface soil and subsurface soil sample was collected from each scar. The subsurface soil
samples were added during the field effort with the approval of USACE and OEPA. Sampling
procedures are discussed in Section 4.2.1. The soil samples were analyzed for TCL VOCs, TCL
SVOCs, PCBs, and TAL metals. The analytical suite was selected to determine if any of the
potential site contaminants were disposed of in the scars. Sample locations are described in
Table 4-1 and are shown on Figures 4-1 and 4-2.

4.2 Sample Collection
4.2.1 Soil Sampling

Surface and subsurface soil sampling was conducted at eight locations. All samples were
analyzed for TAL metals, TCL VOCs, TCL SVOCs, TCL pesticides, and PCBs. Locations and
rationales are presented in Table 4-1 and were discussed in Section 4.1. The locations closely
corresponded to those proposed in the work plans.
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Surface soil samples were collected in order to identify contamination in the surface soil and to
evaluate potential threats due to direct contact with surface soils. All surface samples were taken
from the 0- to 12-inch depth interval using a stainless hand auger or split spoons. The VOC
sample was collected from the 6- to 12-inch interval. The soil samples were described according
to the USCS (ASTM D2488-93). A PID was used to screen all samples. A stainless steel spoon
and bowl was used for homogenizing the soil samples before being placed in containers. The
sampling and mixing equipment was thoroughly decontaminated prior to use at each location.
The VOC sample was not homogenized.

Subsurface soil samples were collected from split spoons at depths from two to 27 feet bgs.
Intervals for individual samples are presented in Table 4-1. Samples were selected for analysis
using the criteria specified by USACE (presented in Section 4.1). Soil borings were located
adjacent to potential sources identified by USACE and during the PA.

A geologist observed completion of all the soil borings. The geologist logged the subsurface
conditions encountered in the boring and recorded the information on a soil boring log. Boring
logs are included in Appendix B. The boring logs were completed per Corps of Engineers
guidance document EM 1110-1-4000. The boring logs include observations on soil type, grain
size distribution, changes in stratigraphy, stained soil or chemical odor, soil moisture, depth to
groundwater, depth intervals of laboratory samples, total depth of boring and PID screening
results.

Eight soil borings were installed and sampled as part of this project. Drilling and sampling
equipment (i.e., split spoons) were decontaminated on arrival at the facility and between each
groundwater monitoring well. The augers were steam cleaned between holes and the split
spoons were scrubbed with a laboratory detergent and rinsed with deionized water between
samples. Hollow-stem augers (HSAs) with an inside diameter (ID) of 4.25 inches were used for
the borings and standard split spoon sample methods (ASTM D1586) were used to collect
unconsolidated soil samples from the borings.

All soil borings were abandoned by filling the hole with Baroid Drilling Fluids, Quick-grout™ (a
sodium-based bentonite grout) tremied into place from the bottom of the hole. Six-inches of
concrete was placed over the grout and covered with one-foot of soil.

4.2.2 Groundwater Sampling

A groundwater sample and a duplicate were collected from SBOS (adjacent to the eastern most
missile magazine) during the investigation to determine the presence of potential contaminants
and to provide an indication of the overall groundwater quality at the site. No other groundwater
was encountered during the field program. The sample was analyzed for VOCs, SVOCs,
pesticides, PCBs, and metals (dissolved). Refer to Table 4-2 for analytical methods.

When groundwater was encountered during drilling, the augers were backed out several feet and

a new disposable bailer was inserted through the auger stem to collect a groundwater sample. As
sampling proceeded, soil could be heard sloughing into the hole.
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The groundwater sample fraction analyzed for metals was field filtered using a disposable 0.45
micron capsule filter on the end of a length of silicon tubing and allowing the water to flow into the
sample collection bottle. The turbidity of the water was so high that the sample had to be filtered
multiple times to achieve clarity.

The borehole was not purged prior to sampling due to the poor production of the hole. The field
parameters for the groundwater were: pH 7.95, conductivity 671mS/cm, and turbidity
1000+NTU. The temperature obtained for the sample was measured but is not considered a true
representation of the groundwater.

4.2.3 Investigation Derived Waste

Installation of the soil borings resulted in the generation of six 55-gallon drums of soil cuttings.
One composite sample (WS09) of soil from the drums was collected and analyzed. The
analytical results are presented in Appendix C. The soil was disposed of off-site as solid waste at
WM Suburban RDF, Glenford, Ohio. The Director of OEPA was notified in advance of the
disposal arrangements in accordance with the conditions specified in his August 2, 2001 letter
providing the U.S. Army Engineer District, Louisville OAC Rule 3745-27-13 Authorization and
OAC Rule 3745-27-131(10).

4.3 Location Survey

Surveying of sampling points was conducted by Plexus personnel using a Trimble Model 33302-
51 (Serial number 0224014593) with real time differential correction. The survey data is
presented in Table 4-3.

4.4 Sample Analysis
4.4.1 Chemical Analysis

Soil and groundwater samples were submitted for chemical analysis. The analytical methods
used are identified on Table 4-2. The primary laboratory was Severn Trent Laboratories (North
Canton, Ohio) with ten percent sent to CompuChem (Cary, North Carolina) for quality
assurance. Both laboratories hold current validation from the USACE Missouri River Division.

4.4.2 Quality Assurance/Quality Control (QA/QC) Assessment

The various elements of QA/QC applied in the course of the sampling and analysis program
included: (1) laboratory selection and certification; (2) pre-field planning and preparedness; (3)
assessment of both field and laboratory activities during implementation; (4) collection and
analysis of various field QC samples; and, (5) third party review of analytical data packages.
The laboratories selected for the work were certified by the USACE for the analyses they
performed.

The laboratories were afforded the opportunity to review and comment on the work plans prior
to the initiation of field activities and to resolve any questions or concerns. A “readiness review”
was conducted one week prior to the initiation of field activities to ensure that all necessary
resources were available and that lines of communication were clearly established. Thereafter,
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and well beyond the end of field work, regularly scheduled conference calls were conducted with
all parties involved in the work to ensure that any necessary corrective actions were implemented
in a timely manner.

Various field QC samples, including trip blanks, field duplicates and QC split samples were
collected during sampling activities. In order to achieve the quality assurance objectives for this
project, a number of field quality assurance samples were collected. The quality assurance
samples are used to verify sample collection techniques, decontamination procedures and sample
integrity. A full discussion of the types, frequency and use of quality assurance samples is given
in the Quality Assurance Project Plan (QAPP) (Plexus, 2001a). Analytical results from the trip
blanks are presented in Appendix C. Chain of custody records are presented in Appendix D.

One triplicate sample was collected for every 10 media specific (groundwater and soil) samples.
Overall handling procedures for each portion are identical except that the first two portions are
sent to the project laboratory (Severn Trent Laboratories, North Canton) and the last is sent to
secondary laboratory (CompuChem, North Carolina) for external QA.

Data validation consists of a stringent review of each analytical chemical data package with
respect to sample receipt and handling, analytical methods, data reporting, deliverables, and
document control. The data were validated according to the USACE Louisville Chemistry
Guideline, modified to reflect the level of review requested and the specific variances to the
analytical method employed and the specific requirements of the Louisville District as indicated
in Section 6 of the approved QAPP. The analytical methods were taken from SW-846, Test
Method for Evaluating Solid Waste (USEPA, 1998) incorporating all of the then current updates
(i.e., Final Update III, July 1998). The applied data validation flags (Table 4-4) are further
explained by reason codes (Table 4-5), which indicate the type of quality control failure that lead
to the application of the validation flag. The laboratory also applies flags (Table 4-6) to their
data to call attention to various aspects of the results.

Data quality is measured in terms of precision, accuracy, representativeness, comparability,
completeness, and sensitivity (PARCCS). The following summarizes the quality of laboratory
data, by fraction, for this field effort.

VOC:s - As qualified for various routine anomalies, VOC data were found to be uniformly usable
for data interpretation.

SVOCs - As qualified for various routine anomalies, SVOC data were found to be uniformly
usable excepting a small number of poor recoveries in surrogates, continuing calibration checks,
and/or laboratory control spikes (LCSs). A bad reagent batch caused the soxhlet extracts to
degrade the GC/MS column. An attempted corrective action was unsuccessful. All phenolic
compounds were affected and may exhibit a low bias to the non-detect results reported.

As qualified for various routine anomalies, PAH data were found to be uniformly usable for data

interpretation excepting fluorene due to a percent difference exceedence in an initial calibration
verification that resulted in the rejection of all non-detects of this compound in the associated
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samples (STL SDG A1H090102). As this exceedance was biased high, the data for detections is
considered usable.

Pesticides - As qualified for various routine anomalies, pesticide data were found to be
uniformly usable excepting sample GWO08 (analyzed by the primary laboratory) that displayed
poor surrogate recoveries.

PCBs - As qualified for various routine anomalies, PCB data were found to be uniformly usable
for data interpretation.

Metals - As qualified for various routine anomalies, metals data were found to be uniformly
usable for data interpretation.

The data from the quality assurance laboratory was compared to the primary laboratory’s data
and found to be within control excepting the magnesium results for CL59-SS07 that displayed a
108% relative percent difference.

4.5 Data Evaluation

In order to streamline the risk decision-making process for screening constituents of potential
concern (COPCs) at the site, USACE agreed with OEPA to compare the levels of constituents
detected to the USEPA Region 9 PRGs (USEPA, 2000b). PRGs are risk-based tools for
evaluating and cleaning up contaminated sites. The PRGs have been compared point by point to
the detected levels of contaminants to identify the COPCs. The point-by-point comparison is an
extremely conservative method for identifying COPCs as more compounds are identified for
further evaluation. In a typical evaluation, a statistical analysis of all of the data is conducted
and only those with a mean (average) value above the PRG would be identified as COPCs. Once
the COPCs have been identified, additional evaluation can be conducted using standard risk
assessment practices to determine if the contaminants pose a credible risk to human health based
on the concentrations present across the sites.

The Region 9 PRGs combine current USEPA toxicity values with “standard” exposure factors to
estimate contaminant concentrations in environmental media (soil, air, and water) that are
considered protective of humans, including sensitive groups, over a lifetime. Chemical
concentrations above these levels would not automatically designate a site as “dirty” or trigger a
response action. However, exceeding a PRG suggests that further evaluation of the potential
risks that may be posed by site contaminants is appropriate. Further evaluation may include
additional sampling, consideration of ambient levels in the environment, or a reassessment of the
assumptions contained in these screening-level estimates (e.g. appropriateness of route-to-route
extrapolations, appropriateness of using chronic toxicity values to evaluate childhood exposures,
appropriateness of generic exposure factors for a specific site etc.).

The USEPA Region 9 PRGs are chemical concentrations that correspond to fixed levels of
cancer risk (i.e. 1E-6) or a noncarcinogenic hazard quotient of one. For exposure to multiple
chemicals across multiple pathways, the OEPA Office of Federal Facilities Oversight (OFFO)
uses the target risk level of 1 E-5 (cumulative risk level) and the hazard quotient of 1 as the
acceptable target levels for establishing acceptable cleanup goals for unrestricted reuse.
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Therefore, the whole Region 9 PRG value for carcinogenic constituents was used for screening
analytical data and selecting COPCs for human health, and the Region 9 PRGs for
noncarcinogenic constituents were adjusted by 1/10th of the Region 9 PRG value to ensure that
the threshold of 1 (ie HQ=1) is not exceeded as a result of exposure to multiple chemicals
affecting the same target organ (i.e. assuming additivity).

Groundwater detections exceeding the screening values were also compared to the Safe Drinking
water Act Maximum Contaminant Levels (MCLs). MCLs are the maximum permissible level of
a contaminant in water delivered to users of a public water system.
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USACE Louisville District
Former Nike CL-59 Launch Area SI
11/26/2002

SAMPLE SUMMARY, LOCATION, ANALYSIS, AND DETECTIONS EXCEEDING

SCREENING VALUES

FORMER NIKE SITE CL-59 LAUNCH AREA, PARMA, OHIO

Detections Exceeding

Sample Detected Human Health Screening

Number Location Analysis Compounds Values'”?

Scars

CL59-SS01 Collected in scar 1 near west side of TCL VOC, TCL 1 Volatile Aluminum,
traffic circle at a depth of 0 to 1 foot SVOC, TAL 10 PAHs Arsenic,
bgs to determine the presence or Metals, PCBs 18 Metals Iron,
absence of contamination in surface Manganese
soil.

CL59-SBO1A | Shallow subsurface soil collocated TCL VOC, TCL 1 Volatile Aluminum,
with SSO1 at a depth of 2 to 4 feet bgs | SVOC, TAL 1 PAH Arsenic,
to determine the presence or absence Metals, PCBs 18 Metals Iron,
of contamination in subsurface soil Manganese
indicating possible contaminant
migration.

CL59-SS02 Collected in scar 2 near east side of TCL VOC, TCL 1 Volatile Aluminum,
traffic circle at a depth of 0 to 1 foot SVOC, TAL 15 PAHs Arsenic,
bgs to determine the presence or Metals, PCBs 19 Metals Iron,
absence of contamination in surface Manganese
soil indicating possible contaminant
migration.

CL59-SB02A | Shallow subsurface soil collocated TCL VOC, TCL 3 PAHs Aluminum,
with SS02 at a depth of 3 to 4 feet bgs. | SVOC, TAL 17 Metals Arsenic,
To determine the presence or absence Metals, PCBs Iron,
of contamination in subsurface soil. Manganese

Acid Fueling Station

CL59-SS03 Collected south of the center of traffic | TCL VOC, TCL 14 PAHs Aluminum,
circle in former Acid Fueling Station SVOC, TAL 19 Metals Arsenic,
at a depth of 0 to 1 bgs to determine Metals Iron,
the presence or absence of Manganese,
contamination in surface soil. Thallium

CL59-SB0O3A | Subsurface soil collocated with SS03 TCL VOC, TCL 16 PAHs Aluminum,
at a depth of 3 to 5 feet bgs to SVOC, TAL 18 Metals Arsenic,
determine the presence or absence of Metals Iron,
contamination in subsurface soil Manganese,
indicating possible contaminant Thallium
migration.

CL59-SB03B | Subsurface soil collocated with SS03 TCL VOC, TCL 1 PAH Arsenic,
at a depth of 9 to 10.5 feet bgs to SVOC, TAL 17 Metals Iron,
determine the presence or absence of Metals Manganese
contamination in subsurface soil
indicating possible contaminant
migration.

CL59-SB03C | Subsurface soil collocated with SS03 TCL VOC, TCL 3 Volatiles Arsenic,
at a depth of 13 to14.3 feet bgs (just SVOC, TAL 5 PAHs Iron,
above bedrock) to determine the Metals 18 Metals Manganese
presence or absence of contamination
in subsurface soil indicating possible
contaminant migration.
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Detections Exceeding

Sample Detected Human Health Screening

Number Location Analysis Compounds Values'”?

Generator And Missile Assembly and Test Buildings

CL59-SS04 Collected on south edge of traffic TCL VOC, TCL 1 phthalate Benzo(a)pyrene
circle at the former Missile Assembly | SVOC, TAL 18 PAHs Aluminum,
and Test Building site at a depth of 0 Metals, PCBs 18 Metals Arsenic,
to 1 bgs to determine the presence or Iron,
absence of contamination in surface Manganese
soil.

CL59-SB04A | Subsurface soil collocated with SS04 TCL VOC, TCL 9 PAHs Aluminum,
at a depth of 3 to 4 feet bgs to SVOC, TAL 17 Metals Arsenic,
determine the presence or absence of Metals, PCBs Iron,
contamination in subsurface soil Manganese
indicating possible contaminant
migration.

CL59-SB04B | Subsurface soil collocated with SS04 TCL VOC, TCL 2 Volatiles Arsenic,
at a depth of 9 to 10 feet bgs to SVOC, TAL 17 Metals Iron,
determine the presence or absence of Metals, PCBs Manganese
contamination in subsurface soil
indicating possible contaminant
migration.

CL59-SB04C | Subsurface soil collocated with SS05 | TCL VOC, TCL 19 Metals Arsenic,
at a depth of 11 to 13 feet bgs (13 to | SVOC, TAL Iron,

15 feet bgs for Atterburg limits and | Metals, PCBs, Manganese,
grain size) to determine the presence | Atterburg Limits, Thallium
or absence of contamination in | Grain size

subsurface soil indicating possible

contaminant migration.

CL59- Collected on south edge of traffic TCL VOC, TCL 2 Volatiles Benzo(a)pyrene,

SS05/105 circle at the former Generator Building | SVOC, TAL 18 PAHs Aluminum,
site at a depth of 0 to 1 bgs to Metals, PCBs, 21 Metals Arsenic,
determine the presence or absence of Atterburg Limits, Iron,
contamination in surface soil. Grain size Manganese,

Thallium

CL59-SBO5SA | Subsurface soil collocated with SS05 TCL VOC, TCL 2 PAHs Aluminum,
at a depth of 4 to 5 feet bgs to SVOC, TAL 19 Metals Arsenic,
determine the presence or absence of Metals, PCBs Iron,
contamination in subsurface soil Manganese,
indicating possible contaminant Thallium
migration.

CL59-SB05B | Subsurface soil collocated with SS05 TCL VOC, TCL 18 Metals Arsenic
at a depth of 8 to 9.5 feet bgs to SVOC, TAL Iron,
determine the presence or absence of Metals, PCBs Manganese
contamination in subsurface soil
indicating possible contaminant
migration.

CL59-SB0O5C | Subsurface soil collocated with SS05 TCL VOC, TCL 1 Volatile Arsenic,
at a depth of 13 to 14 feet bgs to SVOC, TAL 4 PAHs Iron,
determine the presence or absence of Metals, PCBs 20 Metals Manganese,
contamination in subsurface soil Thallium
indicating possible contaminant
migration.
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Detections Exceeding

Sample Detected Human Health Screening
Number Location Analysis Compounds Values'”?
Missile Magazines
CL59- Collected on south side of western TCL VOC, TCL 3 Volatiles Benzo(a)pyrene,
SS06/106 most Missile Magazine at a depth of 0 | SVOC, TAL 19 PAHs Dibenz(a,h)anthracene
to 1 bgs to determine the presence or Metals, PCBs 21 Metals Aluminum,
absence of contamination in surface Arsenic,
soil. Iron,
Manganese,
Thallium
CL59-SB0O6A | Subsurface soil collocated with SS06 TCL VOC, TCL 1 PAH Aluminum,
at a depth of 6 to 8 feet bgs to SVOC, TAL 18 Metals Arsenic,
determine the presence or absence of Metals, PCBs Iron,
contamination in subsurface. Manganese
CL59-SB06B | Subsurface soil collocated with SS06 TCL VOC, TCL 1 Volatile Arsenic,
at a depth of 10 to 12 feet bgs to SVOC, TAL 17 Metals Iron
determine the presence or absence of Metals, PCBs
contamination in subsurface.
CL59-SB06C | Subsurface soil collocated with SS06 TCL VOC, TCL 2 PAHs Arsenic,
at a depth of 12 to 13.75 feet bgs (just | SVOC, TAL 17 Metals Iron,
above bedrock) to determine the Metals, PCBs Manganese
presence or absence of contamination
in subsurface.
CL59- Collected on slope on north side of TCL VOC, TCL 8 Volatiles Benzo(a)pyrene,
SS07/107 middle Missile Magazine at a depth of | SVOC, TAL 15 PAHs Aluminum,
0 to 1 bgs to determine the presence or | Metals, PCBs 22 Metals Arsenic,
absence of contamination in surface Iron,
soil. Manganese,
Thallium
CL59-SB0O7A | Subsurface soil collocated with SS07 TCL VOC, TCL 3 PAHs Aluminum,
at a depth of 6 to 8 feet bgs to SVOC, TAL 18 Metals Arsenic,
determine the presence or absence of Metals, PCBs, Iron,
contamination in subsurface. Atterburg Limits, Manganese
Grain size
CL59-SB0O7B | Subsurface soil collocated with SS07 TCL VOC, TCL 1 Volatile Aluminum,
at a depth of 10 to 12 feet bgs to SVOC, TAL 2 PAHs Arsenic,
determine the presence or absence of Metals, PCBs 17 Metals Iron,
contamination in subsurface. Manganese
CL59-SB0O7C | Subsurface soil collocated with SS07 TCL VOC, TCL 9 PAHs Arsenic,
at a depth of 14 to 16 feet bgs to SVOC, TAL 19 Metals Iron,
determine the presence or absence of Metals, PCBs Manganese
contamination in subsurface.
CL59-SB0O7D | Subsurface soil collocated with SS07 TCL VOC, TCL 9 PAHs Arsenic,
at a depth of 18 to 19.1 feet bgs to SVOC, TAL 20 Metals Iron,
determine the presence or absence of Metals, PCBs Manganese
contamination in subsurface.
CL59-SBO7E | Subsurface soil collocated with SS07 Grain size Not applicable | Not applicable
at a depth of 20 to 21.1 feet bgs to
determine physical characteristic of
geologic material.
CL59- Collected on slope on south side of TCL VOC, TCL 9 Volatiles Benzo(a)pyrene,
SS08/108 eastern most Missile Magazine at a SVOC, TAL 1 Phthalate Benzo(b)fluoranthene,
depth of 0 to 1 bgs to determine the Metals, PCBs 1 Furan Dibenz(a,h)anthracene,
presence or absence of contamination 19PAHs Aluminum,
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Detections Exceeding

Sample Detected Human Health Screening

Number Location Analysis Compounds Values'”?
in surface soil. 21 Metals Arsenic,

Iron,
Manganese,
Thallium

CL59- Subsurface soil collocated with SS08 TCL VOC, TCL 2 Volatiles Aluminum,

SBOSAA at a depth of 5 to 7 feet bgs to SVOC, TAL 18 Metals Arsenic,
determine the presence or absence of Metals, PCBs Iron,
contamination in subsurface. Manganese

CL59-SB0O8A | Subsurface soil collocated with SS07 TCL VOC, TCL 1 Volatile Aluminum,
at a depth of 12 to 14 feet bgs (10 to SVOC, TAL 8 PAHs Arsenic,

12 feet bgs for grain size and Atterburg | Metals, PCBs, 18 Metals Iron,
limits) to determine the presence or Atterburg Limits, Manganese
absence of contamination in Grain size

subsurface.

CL59-SB08B | Subsurface soil collocated with SS07 TCL VOC, TCL 2 Volatiles Aluminum,
at a depth of 16 to 18 feet bgs to SVOC, TAL 9 PAHs Arsenic,
determine the presence or absence of Metals, PCBs 18 Metals Iron,
contamination in subsurface. Manganese

CL59-SB0O8C | Subsurface soil collocated with SS07 TCL VOC, TCL 1 Volatile Aluminum,
at a depth of 24 to 25.5 feet bgs (just SVOC, TAL 12 PAHs Arsenic,
above bedrock) to determine the Metals, PCBs 21 Metals Iron,
presence or absence of contamination Thallium
in subsurface.

CL59-GWO08 | To provide an indication of TCL VOC, TCL 6 Volatiles Bis(2-ethylhexyl)phthalate,
groundwater quality at the east end of | SVOC, TAL 8 PAHs Benzo(a)anthracene,
the former Missile Magazine Area. Metals 1 Phthalate Benzo(a)pyrene,

(dissolved), Caprolactam Naphthalene,

PCBs, Pesticides | 13 Metals Antimony,
Arsenic,
Thallium

IDW Characterization

CL59-WS09 To characterize soil cuttings for off- TCL VOC, PCBs, | 1 Volatile Not evaluated
site disposal TAL Metals 20 Metals

' Compounds not in bold text exceed 10% USEPA Region 9 PRG values for non-carcinogens. Tap water and
residential soil PRGs were utilized.
? Bolded compounds exceeded the full value of USEPA Region 9 PRGs for carcinogens.
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TABLE 4-2
ANALYTICAL METHODS
FORMER NIKE SITE CL-59 LAUNCH AREA, PARMA, OHIO

Analysis USEPA Analytical Method
Aqueous Soils

TCL Volatiles (OLM04.2) 5030B/8260B 5035A/8260B
TCL Semivolatiles (OLMO04.2) 3510C/8270C 3540C/8270C
Pesticides (OLM04.2) 3510C/8081A --
PCBs (OLMO04.2) 3510C/8082 3540C/3545/8082
TAL Metals (ILM04.1) 3005A/3010A/6010B 3050B/6010B
Mercury 7470A 7471A
Atterburg Limits -- ASTM D4318
Grain size -- ASTM D2217/D422

Source: ASTM, 2001a,b,c; USEPA, 1996
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TABLE 4-3

USACE Louisville District

FORMER NIKE SITE CL-59 LAUNCH AREA, PARMA, OHIO

Former Nike CL-59 Launch Area SI

11/26/2002

Sample Number

North American Datum 1983
Ohio State Plane Coordinates (feet)

High Precision Geodetic Network 1983

Latitude Longitude
Northing Easting (north) (west)
SS01 620020.1061 2170072.440 41°21° 58.159” 81°45° 56.278”
SS02 620004.5948 2170393.733 41°21° 58.001” 81° 45’ 52.056”
SS03 619970.5315 2170243.046 41°21° 57.673” 81° 45’ 54.034”
SS04 619842.8266 2170222.162 41°21° 56.404” 81° 45’ 54.338”
SS05 619853.3176 2170169.919 41°21° 56.534” 81° 45’ 55.002”
SS06 619738.5554 2170387.741 41°21° 55.362” 81°45° 52.181”
SS07 619852.8676 2170548.732 41°21° 56.472” 81° 45’ 50.022”
SS08 619730.5901 2170739.170 41°21° 55.271” 81°45° 47.570”

Plexus, 2001a
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TABLE 4-4
DATA VALIDATION FLAGS

Flag Interpretation

J The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

NJ The analysis indicates the presence of an analyte that has been tentatively
identified and the associated numerical value represents its approximate
concentration.

N The analysis indicates the present of an analyte for which there is presumptive

evidence to make a tentative identification.

M The analyte results show a matrix effect.

R The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria. The presence or absence of
the analyte cannot be verified.

U The analyte was analyzed for, but was not detected above the reported sample
quantitation limit.

uJ The analyte was not detected above the reported sample quantitation limit.

However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

Two types of data qualifying codes or flags were applied in the course of the data review. The
data validation flags indicate data that are more than normally biased and/or variable, not
representative of field conditions, or are not usable for decision-making. These codes and their
definitions are presented in the hierarchy stipulated in the USEPA National Functional Guidelines
for Data Review (September 1994). Further information on the flags applied is given by the
reason codes (refer to Table 4-5).
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TABLE 4-5

USACE Louisville District
Former Nike CL-59 Launch Area SI
11/26/2002

DATA VALIDATION REASON CODES

GC/MS Organics GC and HPLC Organics Inorganics and Conventionals
Code Interpretation Code Interpretation Code Interpretation
a |Incorrect or incomplete analytical a |Incorrect or incomplete analytical a | Incorrect or incomplete
sequence sequence analytical sequence
¢ |Calibration failure; poor or unstable | b |Instrument performance failure ¢ | Calibration failure
response
d |MS/MSD imprecision ¢ |Calibration failure; poor or unstable d |MS/MSD imprecision
response
e |LCSD imprecision d |MS/MSD imprecision e |LCSD imprecision
f |Field duplicate imprecision e |LCSD imprecision f |Field duplicate imprecision
h |Holding time violation f |Field duplicate imprecision h | Holding time violation
i |Internal standard failure g | Dual column confirmation imprecision| k |Laboratory duplicate imprecision
j | Poor mass spectrometer performance| h |Holding time violation 1 |LCS recovery failure
1 |LCS recovery failure i | Internal standard failure m | MS/MSD recovery failure
m | MS/MSD recovery failure I |LCS recovery failure n |ICS failure
p |Poor chromatography m | MS/MSD recovery failure o |Calibration blank contamination
r | Linearity failure in initial calibration | p |Poor chromatography p |Preparation blank contamination
s | Surrogate failure r |Linearity failure in initial calibration r |Linearity failure in calibration or
MSA
t | Tuning failure s |Surrogate failure s | Serial dilution failure
w | Identification criteria failure u | No confirmation column v | Post-digestion spike failure
x |Field blank contamination w | Retention time failure x | Field blank contamination
y | Trip blank contamination x | Field blank contamination z | Laboratory storage blank
contamination
z |Method blank contamination z | Method blank contamination Q | Other - see bottom of data report
for explanation
Other - see bottom of data report for | Q | Other - see bottom of data report for
explanation explanation
K [Tentatively Identified Compounds

(TICs)

The reason code indicates the type of quality control failure that lead to the application of the data

validation flag.

PLEXUS
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TABLE 4-6
LABORATORY DATA FLAGS
Flag Interpretation
Organic Data

U The analyte was analyzed for, but was not detected above the reported sample
quantitation limit.

J Reported value is estimated. This could arise because the compound is a TIC
and was not calibrated or the compound was detected at a level less than the
CRQL.

N Applied to all TICs when a definitive compound is reported. Not used for
generic descriptions of TICs such as “chlorinated hydrocarbon”.

NJ Applied to TICs when an estimated amount has been determined for a definitive
compound.

P Used for Pesticide/PCB target analytes when more than 25% difference in
quantitation exists between the two columns. The lower of the 2 values is
reported and flagged.

C Used for Pesticide/PCB target analytes when the presence is confirmed by GC-
MS.

B Used when the reported target analyte or TIC is also found in the blank.

E Used for target analytes when the reported value exceeds the upper limit of the
calibration curve.

D Used to indicate that the value for the analyte was obtained from a diluted re-
analysis. Separate Form Is are used for original analysis and diluted re-analysis.
All results on the diluted Form I will be flagged with a D.

A Used to indicate that the reported TIC is a suspected aldol condensation product.

X, Y, Z | Laboratory defined flags.
Inorganic Data

U The analyte was analyzed for, but was not detected above the reported sample
quantitation limit.

B The reported value was obtained from a reading that was less than the CRDL
but greater than or equal to the IDL.

E Estimated value

M Duplicate injection precision was not met.

N Spiked sample recovery was not within control limits.

S Reported value determined by method of standard additions (MSA).

W Post digestion spike for graphite furnace AA analysis is out of control limits and
sample absorbance is less than 50% of spike absorbance.

PLEXUS
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USACE Louisville District
Former Nike CL-59 Launch Area SI
11/26/2002

5. PRESENTATION OF ANALYTICAL RESULTS

Eight surface and twenty-two subsurface soil samples were collected during the field activities.
Six of the borings were installed at locations of structures formerly at the Nike site that may have
impacted soil or groundwater quality. One groundwater sample was collected from an open
borehole adjacent to the eastern most missile magazine to give an indication of groundwater
quality at that location. Groundwater did not accumulate in any other borehole. Two of the
borings were in areas of ground disturbance identified from historic aerial photographs during
the PA. The analytical program and rationale were presented in Section 4. The sample
locations, description, analytical suite presented on Table 4-1. A summary of the compounds
detected in soils is presented in Tables 5-1 and 5-2 and a summary of the compounds detected in
groundwater is presented in Tables 5-3 and 5-4. Complete analytical results including tentatively
identified compounds are presented in Appendix C. Sample collection field sheets are contained
in Appendix B.

VOCs were detected in six of the eight surface soil samples and in ten of the 22 subsurface soil
samples but no concentrations exceed the Region 9 residential soil PRGs. VOCs were also
detected in the groundwater sample and did not exceed the Region 9 PRG for tap water.

PAHs were detected in all surface soil samples and 17 of the 22 subsurface soil samples. Total
PAH concentrations ranged from 104 to 4373 ug/kg in surface soil and from non-detect to 833
png/kg in the subsurface soil samples. The greatest number and concentrations of PAHs were at
or near the ground surface on the south and east portions of the site. Only benzo(a)pyrene in
SS05, SS06, SS07 and SS08; dibenz(a,h)anthracene in SS06 and SSO08; and
benzo(b)fluoranthene in SS08 exceeded the Region 9 Residential Soil PRGs. Note that
dibenz(a,h)anthracene and benzo(b)fluoranthene exceeded the PRGs in the sample but not in the
associated field duplicate. No subsurface soils PAH concentrations exceeded the Region 9
PRGs.

PAHs are ubiquitous in soil. PAHs are a group of over 100 different chemicals that are formed
during the incomplete burning of coal, oil and gas, garbage, or other organic substances. PAHs
enter the environment mostly as releases to air from volcanoes, forest fires, residential wood
burning, and exhaust from automobiles and trucks. PAHs are found in asphalt, coal tar, crude
oil, creosote, and roofing tar, but a few are used in medicines or to make dyes, plastics, and
pesticides. PAHs generally occur as complex mixtures (for example, as part of combustion
products such as soot), not as single compounds. They are found throughout the environment in
the air, water, and soil. They can occur in the air, either attached to dust particles or as solids in
soil or sediment (ATSDR, 1995).

The Agency for Toxic Substances and Disease Registry (ATSDR) reports the urban background
soil concentration as 165 to 220 pg/kg for benzo(a)pyrene and 15,000 to 62,000 pg/kg for
benzo(b)fluoranthene (ATSDR, 1995). The PAH levels detected were mostly within these
concentration ranges. Only benzo(a)pyrene in SS06 and SS08 exceeds the urban background
soil concentration upper limit.

‘ T Page 5-1



USACE Louisville District
Former Nike CL-59 Launch Area SI
11/26/2002

Eight PAHs were detected in the groundwater sample. Benzo(a)pyrene and benzo(a)anthracene
exceed the Region 9 PRG for tap water. Benzo(a)pyrene was just below the 0.2 png/L Maximum
Contaminant Level (MCL) for drinking water. There is no MCL for benzo(a)anthracene.
Naphthalene is the only noncarcinogenic PAH to exceed ten percent of the tap water PRG. The
PAH detections may not accurately represent groundwater conditions as the groundwater sample
was highly turbid. Although groundwater contamination cannot be ruled out, the very limited
solubility of PAHs makes it likely that the PAH detections were associated with the suspended
materials in the sample.

There were miscellaneous detections of several other organic compounds in soils. None of the
detections exceeded Region 9 Residential Soil PRGs.

Bis(2-ethylhexyl)phthalate and caprolactam were detected in groundwater. The phthalate
exceeded the Region 9 tap water PRG. Bis(2-ethylhexyl)phthalate is a common laboratory
contaminant and sampling artifact, but was not present in the laboratory blanks.

PCBs were not detected in either soils or the groundwater sample. The groundwater sample was
analyzed for pesticides and none were detected.

As expected in all soils, a variety of metals were detected. Arsenic exceeded PRGs in all
samples collected. Arsenic concentrations ranged from 8.5 to 14.2 mg/kg in surface soils and
from 8 to 27.6 mg/kg in subsurface soils. Arsenic is found at naturally high levels in soils in
portions of Ohio. Iron was detected in all soil samples collected and exceeded the Region 9
PRGs in seven of the eight surface soil samples and twelve of the twenty-two subsurface soil
samples and exceeded ten percent of the PRG in all other soil samples. Naturally occurring iron
rich nodules were noted in several of the samples and thus the likely source of iron is the native
geologic materials. The noncarcinogenic metals, aluminum and manganese, exceeded ten
percent of the residential soil PRGs in all samples (except for manganese in SBOSC). Thallium
exceeded ten percent of the PRG in five surface and five subsurface soil samples.

Arsenic exceeded the tap water PRG and thallium in groundwater exceeded both the tap water
PRG and the Safe Drinking Water Act MCL (2 pug/L). Antimony exceeded ten percent of the
Region 9 tap water PRG. The groundwater sample may not be representative of the water in the
formation as the water collected was excessively turbid prior to filtering.
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FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS

SOIL SAMPLES

Location Scar 1 Scar 1 Scar 2 Scar 2 Acid Fueling Station | Acid Fueling Station
Sample ID CL59-SS01 CL59-SBO1A CL59-SS02 CL59-SB02A CL59-SS03 CL59-SB03A
Sample Depth (feet) 0-1 2-4 0-1 3-4 0-1 3-5
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF JVF
Volatiles - Method 8260 (ug/kg)
1,2,4-Trichlorobenzene* 650,000 - U |Mm - U |Mm - U |Mm - U |Mm - U - U
1,2-Dibromo-3-chloropropane 450 - U |Mm - U |Mm - U |Mm - U |Mm - U - U
1,2-Dichlorobenzene* 370,000 - U [Mm - U [Mm - U [Mm - U [Mm - U - U
1,3-Dichlorobenzene* 13,000 - U |Mm - U |Mm - U |Mm - U |Mm - U - U
1,4-Dichlorobenzene 3,400 - U [Mm - U [Mm - U [Mm - U [Mm - U - U
2-Butanone (MEK)* 7,325,377 - U |UJc - U |UJc - U |UJc - U |UJc - U |UJc - U [UJc
2-Hexanone - - U [UJc - U [UJc - U [UJc - U [UJc - U [UJc - U |UJc
Acetone* 1,569,639 - U | UJc - U |UJc - U |UJc - U |UJc - U |UJc - U |UJc
Benzene 650 - U - U - U - U - U - U
Methylene Chloride 8,881 - U - U - U - U - U - U
Toluene* 520,000 14(J 0.94| J 0.68| J - u - u - U
Xylenes (total)* 210,000 -- U -- U -- U -- U -- U -- U
Semivolatiles - Method 8270 (ug/kg)
2,4-Dimethylphenol* 1,222,062 - U |RJI - U |RJI - U |RJI - U |RJI - U - U
2,4-Dinitrophenol* 122,206 - U [Rec - U [Rec - U [Rec - U [Rec - U [Rc -- U |Rc
2-Methylnaphthalene - - U - U - U - U - U -- U
3,3"-Dichlorobenzidine 1,081 - U UJl - U UJl - U UJl - U JUuJl - U |uJl - U [UJl
4-Nitrophenol* 488,825 - U | UJ,l - U | UJ,l - U | UJ,l - U | UJ,l - U |RJ - U [R]
Acenaphthene* 3,681,706 - U - U - U - U - U -- U
Anthracene* 21,896,121 - U - U - U - U - U - U
Atrazine 2,200 - U - U - U - U - U - U
Benzaldehyde* 6,100,000 - U - U - U - u - u - U
Benzo(a)anthracene 621 - U - U - U - U - U -- U
Benzo(a)pyrene 62 -- U -- U -- U -- U -- U - U
Benzo(b)fluoranthene 621 - U - U - U - U 72| J -- U
Benzo(ghi)perylene - - U - U - U - U 69| J -- U
Benzo(k)fluoranthene 6,215 -- U -- U -- U -- U -- U - U
Bis(2-Ethylhexyl)phthalate 34,741 - U - u - U - U - u - U
Carbazole 24,319 - U - U - U - U - U - U
Chrysene 62,148 - U - U 56| J - U - U 62| J
LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,
Bold values are detections
NA - Not analyzed
--Not detected, refer to Appendix C for detection limits 5-3




11/26/02 TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Scar 1 Scar 1 Scar 2 Scar 2 Acid Fueling Station | Acid Fueling Station

Sample ID CL59-SS01 CL59-SBO1A CL59-SS02 CL59-SB02A CL59-SS03 CL59-SB03A

Sample Depth (feet) 0-1 2-4 0-1 3-4 0-1 3-5

Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/6/2001 8/6/2001

Laboratory Residential Soil STL STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result |LF |VF Result |LF |VF Result |LF |VF Result |LF |VF Result |LF |VF
Dibenz(a,h)anthracene 62 -- U -- U -- U -- U -- U - U
Dibenzofuran* 290,526 - u - U - U - U - U - U
Fluoranthene* 2,293,610 - U - u 96| J - U 68| J 150| J
Fluorene* 2,643,614 - U - U - U - U - U - U
Hexachlorocyclopentadiene* 423,336 - U |UJJI - U |UJJI - U |UJJI - U |UJl - U - U
Indeno(1,2,3-cd)pyrene 621 -- U -- U -- U -- U -- U - U
Naphthalene* 55,916 - U - u - U - u - u - U
Phenanthrene - - U - U 68[ J - U - U 120| J
Pyrene* 2,308,676 - U - U 79| J - U 61| J 110| J
PAHSs - Method 8270 SIM (ug/kg)
1-Methylnaphthalene - - U - U - U - U - U -- U
2-Methylnaphthalene - - U - U - U 6.7[ J - ] -- U
Acenaphthene* 3,681,706 - U - U 9.8 - U - U 16
Acenaphthylene - - ] - U - U - ] 59(J -- U
Anthracene* 21,896,121 - U - u 13 - U 3.9|J 30
Benzo(a)anthracene 621 7(J - U 44 - U 42 61
Benzo(a)pyrene 62 8.7 -- U 43 -- [§] 56 54
Benzo(b)fluoranthene 621 12 -- U 51 -- U 77 50
Benzo(ghi)perylene - 9.3 - U 32 - U 44 32
Benzo(k)fluoranthene 6,215 6.6) J -- U 31 -- U 37 43
Carbazole 24,319 - u - u 13 M,m - U 3.5|J 14
Chrysene 62,148 15 17 58 25 52 62
Dibenz(a,h)anthracene 62 -- Y] -- Y] 7.9 -- Y] 10 8.8
Fluoranthene* 2,293,610 19 - U 110 - U 74 170
Fluorene* 2,643,614 - U - U 9.2 - U - U |Rc 18 J,c
Indeno(1,2,3-cd)pyrene 621 6.2| J -- U 26 -- U 37 29
Naphthalene* 55,916 - U - U - u - u - U 5.5 J
Phenanthrene - 8.4 - U 73 20 22 140
Pyrene* 2,308,676 12 - U 69 - U 53 100
PCBs - Method 8082 (ug/kg) - - - - - --

it Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5,

Bold values are detections

NA - Not analyzed

--Not detected, refer to Appendix C for detection limits 5-4




11/26/02

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS

SOIL SAMPLES

Location Acid Fueling Station | Acid Fueling Station Assembly & Test Assembly & Test Assembly & Test Assembly & Test
Sample ID CL59-SB03B CL59-SB03C CL59-SS04 CL59-SB04A CL59-SB04B CL59-SB04C
Sample Depth (feet) 9-10.5 13-14.3 0-1 3-4 9-10 11-13
Sample Date Region 9 PRG 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Volatiles - Method 8260 (ug/kg)
1,2,4-Trichlorobenzene* 650,000 - U - U |UJs - U - U - U |UJs - U
1,2-Dibromo-3-chloropropane 450 - U - U |UJs - U - U - U |UJs - U
1,2-Dichlorobenzene* 370,000 - U - U [UJs - U - U - U [UJs - U
1,3-Dichlorobenzene* 13,000 - U - U |UJs - U - U - U |UJs - U
1,4-Dichlorobenzene 3,400 - U - U [UJs - U - U - U [UJs - U
2-Butanone (MEK)* 7,325,377 - U |UJc - U |UJc - U |UJc - U |UJc 34(J |Jc - U |UJc
2-Hexanone - - U [UJc - U [UJc - U [UJc - U [UJc - U [UJc - U [UJc
Acetone* 1,569,639 - U |UJc - U |UJc - U |UJc - U |UJc 13|J |Jc - U |UJc
Benzene 650 - U 11]J |Js - U - U - U [UJs - U
Methylene Chloride 8,881 - U 23| J J,s - U - U - U |UJs - U
Toluene* 520,000 - u 25(J [Js - u - U - U |UJs - u
Xylenes (total)* 210,000 -- U -- U [UJs -- U -- U -- U [UJs -- U
Semivolatiles - Method 8270 (ug/kg)
2,4-Dimethylphenol* 1,222,062 - u - u - u - u - U - u
2,4-Dinitrophenol* 122,206 - U [Rec - U [Rec - U [Rec - U [Rec -- U [Rc - U [Rec
2-Methylnaphthalene - - U - U - U - U -- U - U
3,3"-Dichlorobenzidine 1,081 - U UJl - U JUJl - U |UJl - U UJl - U JUJl - U UJl
4-Nitrophenol* 488,825 - U |RJ - U |RJI - U |RJI - U |RJI - U |RJI - U |RJI
Acenaphthene* 3,681,706 - U - U - U - U -- U - U
Anthracene* 21,896,121 - U - U - U - U - U - U
Atrazine 2,200 - U - U - U - U - U - U
Benzaldehyde* 6,100,000 - u - u - u - u - U - u
Benzo(a)anthracene 621 - U - U 79| J - U -- U - U
Benzo(a)pyrene 62 -- U -- U 89| J -- U - U -- U
Benzo(b)fluoranthene 621 - U - U 110| J - U -- U - U
Benzo(ghi)perylene - - U - U - U - U -- U - U
Benzo(k)fluoranthene 6,215 -- U -- U 76(J -- U - U -- U
Bis(2-Ethylhexyl)phthalate 34,741 - u - u 76| J - U - U - u
Carbazole 24,319 - U - U - U - U - U - U
Chrysene 62,148 - U - ] 100 J - U -- U - U
LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,
Bold values are detections
NA - Not analyzed
--Not detected, refer to Appendix C for detection limits 5-5




11/26/02

SUMMARY OF ORGANIC ANALYTICAL RESULTS

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE 5-1

SOIL SAMPLES

Location Acid Fueling Station | Acid Fueling Station Assembly & Test Assembly & Test Assembly & Test Assembly & Test
Sample ID CL59-SB03B CL59-SB03C CL59-SS04 CL59-SB04A CL59-SB04B CL59-SB04C
Sample Depth (feet) 9-10.5 13-14.3 0-1 3-4 9-10 11-13
Sample Date Region 9 PRG 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result |LF |VF Result |LF |VF Result |LF |VF Result |LF |VF Result |LF |VF
Dibenz(a,h)anthracene 62 -- U -- U -- U -- U - U -- U
Dibenzofuran* 290,526 - u - U - U - u - U - U
Fluoranthene* 2,293,610 - U - U 170| J - U - U - U
Fluorene* 2,643,614 - U - U - U - U - U - U
Hexachlorocyclopentadiene* 423,336 - U - U - U - U -- U - U
Indeno(1,2,3-cd)pyrene 621 -- U -- U -- U -- U - U -- U
Naphthalene* 55,916 - u - U - U - U - U - u
Phenanthrene - - U - U 78(J - U - U - U
Pyrene* 2,308,676 - U - U 150| J - U - U - U
PAHSs - Method 8270 SIM (ug/kg)
1-Methylnaphthalene - - U 4|J 5.6 J - U -- U 8
2-Methylnaphthalene - - U 5.2[J 6.7[ J - ] 3.8/J 11
Acenaphthene* 3,681,706 - U - U 57|J - U - U - U
Acenaphthylene - - U - ] - U - ] -- U - U
Anthracene* 21,896,121 - u - U 13 - U - U - U
Benzo(a)anthracene 621 - U - U 79 46| J 71(J - U
Benzo(a)pyrene 62 -- Y] -- Y] 94 5.7|J 11 -- Y]
Benzo(b)fluoranthene 621 -- U -- U 120 9.9 14 51| J
Benzo(ghi)perylene - - U 14 62 7.8[J 1 17
Benzo(k)fluoranthene 6,215 -- U -- U 65 3|J 4.8 J -- U
Carbazole 24,319 - U - U 11 - U - U - U
Chrysene 62,148 - U 23 98 14 15 26
Dibenz(a,h)anthracene 62 -- Y] -- Y] 15 -- [§] - U -- Y]
Fluoranthene* 2,293,610 - U - U 190 11 12 - U
Fluorene* 2,643,614 - U |Rc - U |Rc 5.5 J J,c - U |Rc - U |Rec - U |Rc
Indeno(1,2,3-cd)pyrene 621 -- U -- U 56 -- U 6.8|J -- U
Naphthalene* 55,916 - U - u 5.3|J - U - U 4/ J
Phenanthrene - 3.5|J 18 79 9.6 12 37
Pyrene* 2,308,676 - U - U 120 7.3]J 9.2 8.2
PCBs - Method 8082 (ug/kg) - - - - -- -

#Ht

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,

Bold values are detections
NA - Not analyzed

Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
*Compound is noncarcinogenic.

--Not detected, refer to Appendix C for detection limits
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FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg
Sample ID CL59-SS05 CL59-SS05 ICL59-SS105 (duplicate CL59-SB05A CL59-SB05B CL59-SB05C
Sample Depth (feet) 0-1 0-1 0-1 4-5 8-9.5 13-14
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Volatiles - Method 8260 (ug/kg)
1,2,4-Trichlorobenzene* 650,000 - U - U |Mm - U |Mm - U |Mm - U |Mm - U |Mm
1,2-Dibromo-3-chloropropane 450 - U - U |Mm - U |Mm - U | Mm - U |Mm - U |Mm
1,2-Dichlorobenzene* 370,000 - U - U [Mm - u |[Mm - U [Mm - U [Mm - U [Mm
1,3-Dichlorobenzene* 13,000 - U - U |Mm - U |Mm - U | Mm - U |Mm - U |Mm
1,4-Dichlorobenzene 3,400 - U - U [Mm - U [Mm - U [Mm - U [Mm - U [Mm
2-Butanone (MEK)* 7,325,377 - U - U |UJc - U [UJc - U |Udc - U |UJc - U |UJc
2-Hexanone - - U - U [UJc - U |UJc - U [UJc - U [UJc - U [UJc
Acetone* 1,569,639 11 J - U |UJc - U [UJc - U |Udc - U |UJc - U |UJc
Benzene 650 - U - U - U - U - U - U
Methylene Chloride 8,881 2|J - U - U - U - U - U
Toluene* 520,000 - u - u - u - U - u 0.81|J
Xylenes (total)* 210,000 -- U -- U -- U -- U -- U -- U
Semivolatiles - Method 8270 (ug/kg)
2,4-Dimethylphenol* 1,222,062 - U - U |RJI - U R - U |R/ - U |RJI - U |RJI
2,4-Dinitrophenol* 122,206 -- U [Rec - U - U -- U [R,c - U - U [Rec
2-Methylnaphthalene -- -- U - U - U -- U - U - U
3,3-Dichlorobenzidine 1,081 - U |RJI - U UJl - U [UJl - U |UJl - U UJl - U UJl
4-Nitrophenol* 488,825 - U |RJI - U |UJ,l - U |UJl - U |UJl - U |UJ,l - U | UJ,l
Acenaphthene* 3,681,706 -- U - U - U -- U - U - U
Anthracene* 21,896,121 - U - U - U - U - U - U
Atrazine 2,200 - U [Rc - U - U - U - U - U
Benzaldehyde* 6,100,000 - U |Rc - U - U - U - U - U
Benzo(a)anthracene 621 -- U 76| J 100| J -- U - U - U
Benzo(a)pyrene 62 - U 110( J 140( J - U -- U -- U
Benzo(b)fluoranthene 621 -- U 140| J 170| J -- U - U - U
Benzo(ghi)perylene -- -- U 86| J 110 J -- U - U - U
Benzo(k)fluoranthene 6,215 - U 77(J 110{ J - U -- U -- U
Bis(2-Ethylhexyl)phthalate 34,741 - u - u - U - U - U - U
Carbazole 24,319 - U - U - U - U - U - U
Chrysene 62,148 - U 100| J 140| J - U - U - U
LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,
Bold values are detections
NA - Not analyzed
--Not detected, refer to Appendix C for detection limits 5-7
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FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg
Sample ID CL59-SS05 CL59-SS05 [CL59-SS105 (duplicate CL59-SB05A CL59-SB05B CL59-SB05C
Sample Depth (feet) 0-1 0-1 0-1 4-5 8-9.5 13-14
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result |LF |VF Result |LF |VF Result [LF [VF Result |LF |VF Result |LF |VF
Dibenz(a,h)anthracene 62 - U -- U -- U - U -- U -- U
Dibenzofuran* 290,526 - U - u - u - U - u - u
Fluoranthene* 2,293,610 - U 130 J 200( J - U - U - U
Fluorene* 2,643,614 - U - U - U - U - U - U
Hexachlorocyclopentadiene* 423,336 - U |Rc - U |UJJ - U |UJl - U [UJI - U |UJJI - U |UJJI
Indeno(1,2,3-cd)pyrene 621 - U -- U 97(J - U -- U -- U
Naphthalene* 55,916 - U - U - u - U - u - u
Phenanthrene - - U - U 72(J - U - U - U
Pyrene* 2,308,676 - U 110| J 170| J - U - U - U
PAHs - Method 8270 SIM (ug/kg)
1-Methylnaphthalene -- NA - U - -- U - U - U
2-Methylnaphthalene -- NA 4.8|J 5.3[J -- U - ] - ]
Acenaphthene* 3,681,706 NA - U 4.7|J - U - U - U
Acenaphthylene -- NA 9.1 15 -- U - ] - ]
Anthracene* 21,896,121 NA 9.2 16 - U - U - u
Benzo(a)anthracene 621 NA 88 120 -- U - U - U
Benzo(a)pyrene 62 NA 130 150 - U -- Y] -- [§]
Benzo(b)fluoranthene 621 NA 150 210 - U -- U -- U
Benzo(ghi)perylene -- NA 82 100 6| J - U 11
Benzo(k)fluoranthene 6,215 NA 63 110 - U -- U -- U
Carbazole 24,319 NA 5.8|J M,m 8.5 M,m - U - U - U
Chrysene 62,148 NA 110 140 8.6 - U 17
Dibenz(a,h)anthracene 62 NA 24 30 - U -- Y] -- [§]
Fluoranthene* 2,293,610 NA 160 250 - U - U - U
Fluorene* 2,643,614 NA - U 5.8|J - U - U - U
Indeno(1,2,3-cd)pyrene 621 NA 80 97 - U -- U -- U
Naphthalene* 55,916 NA 5.2|J 5.6|J - U - U - U
Phenanthrene - NA 55 81 - U - U 25
Pyrene* 2,308,676 NA 110 160 - 4] - U 4.3|J

PCBs - Method 8082 (ug/kg)

##

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,

Bold values are detections
NA - Not analyzed

Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
*Compound is noncarcinogenic.

--Not detected, refer to Appendix C for detection limits




11/26/02

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west)
Sample ID CL59-SS06 CL59-SS06 CL59-SS106 (duplicate CL59-SB06A CL59-SB06B CL59-SB06C
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 12-13.75
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result [LF [VF Result |LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Volatiles - Method 8260 (ug/kg)
1,2,4-Trichlorobenzene* 650,000 - U - U | Mm - U |Mm - U |Mm - U |Mm - U |Mm
1,2-Dibromo-3-chloropropane 450 - U - U | Mm - U |Mm - U |Mm - U | Mm - U | Mm
1,2-Dichlorobenzene* 370,000 - U - U [Mm - U [Mm - U [Mm - U [Mm - U [Mm
1,3-Dichlorobenzene* 13,000 - U - U | Mm - U |Mm - U |Mm - U | Mm - U | Mm
1,4-Dichlorobenzene 3,400 - U - U [Mm - U [Mm - U [Mm - U [Mm - U [Mm
2-Butanone (MEK)* 7,325,377 - U - U |UJc - U |UJc - U |UJc - U |Udc - U |UJc
2-Hexanone - - U - U [UJc - U [UJc - U [UJc - U [UJc - U [UJc
Acetone* 1,569,639 10{J - U |UJc - U |UJc - U |UJc - U |Udc - U |Udc
Benzene 650 - U - U - U - U - U - U
Methylene Chloride 8,881 2|J - U - U - U - U - U
Toluene* 520,000 - U - U 0.69| J - u 0.79( J - U
Xylenes (total)* 210,000 -- U -- U -- U -- U -- U -- U
Semivolatiles - Method 8270 (ug/kg)
2,4-Dimethylphenol* 1,222,062 - U - U |RJI - U |RJI - U |RJI - U |R/ - U |R/
2,4-Dinitrophenol* 122,206 -- U [R,c -- U -- U - U [Rec -- U [R,c -- U [R,c
2-Methylnaphthalene -- -- U -- U -- U - U -- U -- U
3,3-Dichlorobenzidine 1,081 - U |RJ - U JUJl - U UJl - U |UJl - U |UJl - U |UuJl
4-Nitrophenol* 488,825 - U |R/ - U |Mm - U | UJ,l - U | UJ,l - U |UJl - U |UJl
Acenaphthene* 3,681,706 -- U -- U -- U - U -- U -- U
Anthracene* 21,896,121 - U 85|J 120| J - U - U - U
Atrazine 2,200 - U [Rc - U - U - U - U - U
Benzaldehyde* 6,100,000 - U |Rec - U - U - U - U - U
Benzo(a)anthracene 621 -- U 340| J 280| J - U -- U -- U
Benzo(a)pyrene 62 - U 400 290| J -- U - U - U
Benzo(b)fluoranthene 621 -- U 550 330| J - U -- U -- U
Benzo(ghi)perylene -- -- U 250( J 210| J - U -- U -- U
Benzo(k)fluoranthene 6,215 - U 170| J 200| J -- U - U - U
Bis(2-Ethylhexyl)phthalate 34,741 - U - U - U - U - U - U
Carbazole 24,319 - U - U 74 J - U - U - U
Chrysene 62,148 - U 390 320( J - U - U - U
LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,
Bold values are detections
NA - Not analyzed
--Not detected, refer to Appendix C for detection limits 5-9




11/26/02

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS

SOIL SAM

PLES

Location Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west)
Sample ID CL59-SS06 CL59-SS06 CL59-SS106 (duplicate CL59-SB06A CL59-SB06B CL59-SB06C
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 12-13.75
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result [LF [VF Result |LF |VF Result |LF |VF Result [LF [VF Result [LF [VF
Dibenz(a,h)anthracene 62 - U 66| J - U -- U - U - U
Dibenzofuran* 290,526 - U - U - U - u - U - U
Fluoranthene* 2,293,610 300/ J 590 680 - U - U - U
Fluorene* 2,643,614 - U 96| J 62| J - U - U - U
Hexachlorocyclopentadiene* 423,336 - U |Rec - U - U |UJJI - U | UJJI - U |UJI - U [UJI
Indeno(1,2,3-cd)pyrene 621 - U 230|J 190( J -- U - U - U
Naphthalene* 55,916 - U - U - U - U - U - U
Phenanthrene - 210|J 350( J 520 - U - U - U
Pyrene* 2,308,676 280( J 640 550 - U - U - U
PAHs - Method 8270 SIM (ug/kg)
1-Methylnaphthalene -- NA 9.9 11 - U -- U -- U
2-Methylnaphthalene -- NA 14 15 - ] -- U -- U
Acenaphthene* 3,681,706 NA 36 62 - U - U - U
Acenaphthylene -- NA 19 8.1 - ] -- U -- U
Anthracene* 21,896,121 NA 120 M,d 140 - U - U - U
Benzo(a)anthracene 621 NA 350 M,m 320 - U -- U -- U
Benzo(a)pyrene 62 NA 450 M,m 330 -- U - U - U
Benzo(b)fluoranthene 621 NA 410 M,m 380 -- U - U - U
Benzo(ghi)perylene -- NA 370 M,m 170 - U -- U -- U
Benzo(k)fluoranthene 6,215 NA 250 M,m 240 -- U - U - U
Carbazole 24,319 NA 52 M,d 67 M,m - U - U - U
Chrysene 62,148 NA 400 M,m 320 4.8| J - [§] 7.2(J
Dibenz(a,h)anthracene 62 NA 100 M,d 53 -- [§] - U - U
Fluoranthene* 2,293,610 NA 670 M,m 790 - U - U - U
Fluorene* 2,643,614 NA 35 M,d 68 - U - U - U
Indeno(1,2,3-cd)pyrene 621 NA 340 M,m 170 -- U - U - U
Naphthalene* 55,916 NA 22 27 - U - U - U
Phenanthrene - NA 410 M,m 580 - U - U 49| J
Pyrene* 2,308,676 NA 500 M,m 470 - U - U - Y]

PCBs - Method 8082 (ug/kg)

##

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,

Bold values are detections
NA - Not analyzed

Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
*Compound is noncarcinogenic.

--Not detected, refer to Appendix C for detection limits
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11/26/02 TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center)

Sample ID CL59-SS07 CL59-SS07 CL59-SS107 (duplicate CL59-SBO7A CL59-SB07B CL59-SB07C CL59-SB07D

Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 14-16 18-19.1

Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001

Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result LF VF Result LF VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Volatiles - Method 8260 (ug/kg)

1,2,4-Trichlorobenzene* 650,000 6| J - U | Mm - U [Mm - U |Mm - U |Mm - U |Mm - U | Mm
1,2-Dibromo-3-chloropropane 450 2|J J,c - U | Mm - U [Mm - U | Mm - U | Mm - U | Mm - U | Mm
1,2-Dichlorobenzene* 370,000 3|J - U [Mm - U [Mm - U [Mm - U [Mm - U [Mm - U [Mm
1,3-Dichlorobenzene* 13,000 2|J - U | Mm - U [Mm - U |Mm - U | Mm - U | Mm - U | Mm
1,4-Dichlorobenzene 3,400 2|J - U [Mm - U [Mm - U [Mm - U [Mm - U [Mm - U [Mm
2-Butanone (MEK)* 7,325,377 - U - U |Udc - U [UJc - U |UJc - U |UJc - U |Udc - U |Udc
2-Hexanone - 5|J |Jc - U [UJc - U |UJc - U [UJc - U [UJc - U [UJc - U [UJc
Acetone* 1,569,639 - U - U |Udc - U [UJc - U |UJc 3.71J [Jc - U |UJc - U |Udc
Benzene 650 - U - U - U - U - U - U - U
Methylene Chloride 8,881 2|J - U - U - U - U - U - U
Toluene* 520,000 - U - U - U - u - u - U - U
Xylenes (total)* 210,000 2lJ [Jc -- 9] -- U -- U -- U -- U -- U
Semivolatiles - Method 8270 (ug/kg)

2,4-Dimethylphenol* 1,222,062 - U - U |R/ - U [R] - U |RJI - U |RJI - U |R/ - U |R/
2,4-Dinitrophenol* 122,206 - U [R,c -- U [R,c - U |Rc - U [Rec - U [Rec -- U [R,c -- U [R,c
2-Methylnaphthalene - - U -- U - U - U - U -- U 150| J
3,3"-Dichlorobenzidine 1,081 - U |RJ - U |UuJl - U [UJl - U UJl - U UJl - U |UJl - U |UuJl
4-Nitrophenol* 488,825 - U |R/ - U |UJl - U [UJ] - U | UJ,l - U | UJ,l - U |UJl - U |UJl
Acenaphthene* 3,681,706 - U -- U - U - U - U -- U -- U
Anthracene* 21,896,121 - U - U - U - U - u - U - U
Atrazine 2,200 - U [Rc - U - U - U - U - U - U
Benzaldehyde* 6,100,000 - U |Rc - U - U - u - u - U - U
Benzo(a)anthracene 621 - U -- U 84| J - U - U -- U -- U
Benzo(a)pyrene 62 -- U - U 98| J -- U -- U - U - U
Benzo(b)fluoranthene 621 - U -- U 110| J - U - U -- U -- U
Benzo(ghi)perylene - - U -- U - U - U - U -- U -- U
Benzo(k)fluoranthene 6,215 -- U - U -- U -- U -- U - U - U
Bis(2-Ethylhexyl)phthalate 34,741 - U - U - U - U - u - U - U
Carbazole 24,319 - U - U - U - U - U - U - U
Chrysene 62,148 - U - U 110| J - U - U - U - U

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,

Bold values are detections
NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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11/26/02 TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center)

Sample ID CL59-SS07 CL59-SS07 CL59-SS107 (duplicate CL59-SBO7A CL59-SB07B CL59-SB07C CL59-SB07D

Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 14-16 18-19.1

Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001

Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result LF VF Result LF VF Result |LF |VF Result |LF |VF Result [LF [VF Result [LF [VF
Dibenz(a,h)anthracene 62 -- U - U -- U -- U -- U - U - U
Dibenzofuran* 290,526 - U - U - U - U - u - U - U
Fluoranthene* 2,293,610 - U - U 120| J - U - U - U - U
Fluorene* 2,643,614 - U - U - U - u - u - U - U
Hexachlorocyclopentadiene* 423,336 - U |Rec - U [UJI - U | UJJI - U |UJJI - U |UJJI - U [UJI - U [UJI
Indeno(1,2,3-cd)pyrene 621 -- U - U -- U -- U -- U - U - U
Naphthalene* 55,916 - U - U - U - U - U - U - U
Phenanthrene - - U - U - U - U - U - U 83| J
Pyrene* 2,308,676 - U - U 110| J - U - U - U - U
PAHSs - Method 8270 SIM (ug/kg)
1-Methylnaphthalene - NA -- U - U - U - U 18 130
2-Methylnaphthalene - NA -- U 4.2|J - ] - ] 21 170
Acenaphthene* 3,681,706 NA - U - U - u - u 4.9|J - U
Acenaphthylene - NA -- U 6.2| J - ] - ] -- U -- U
Anthracene* 21,896,121 NA - U 10 - u - u - U - U
Benzo(a)anthracene 621 NA 30 100 - U - U -- U -- U
Benzo(a)pyrene 62 NA 38 110 -- U -- [§] - U - U
Benzo(b)fluoranthene 621 NA 53 120 -- U -- U - U 8.8
Benzo(ghi)perylene - NA 36 65 - U - U 12 53
Benzo(k)fluoranthene 6,215 NA 29 72 -- U -- U - U - U
Carbazole 24,319 NA - U 52(J [Mm - u - U - U - U
Chrysene 62,148 NA 41 110 21 5.7|J 21 39
Dibenz(a,h)anthracene 62 NA 9.9 23 -- U -- [§] - U - U
Fluoranthene* 2,293,610 NA 51 150 5.5(J - U - U 70J
Fluorene* 2,643,614 NA - U - U - u - U 8.6 - U
Indeno(1,2,3-cd)pyrene 621 NA 32 63 -- U -- U - U - U
Naphthalene* 55,916 NA - U - U - U - U 7.4 49
Phenanthrene - NA 16 28 28 6.6) J 25 88
Pyrene* 2,308,676 NA 36 100 - U - U 70J 18
PCBs - Method 8082 (ug/kg) - -- - - - -- --

#Ht

Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,

Bold values are detections
NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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11/26/02 TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east)
Sample ID CL59-SS08 CL59-SS08 CL59-SS108 (duplicate CL59-SBO8AA CL59-SBO8A CL59-SB08B CL59-SB08C
Sample Depth (feet) 0-1 0-1 0-1 5-7 10-12 16-18 24-255
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result [LF [VF Result LF VF Result LF VF Result LF VF Result LF VF Result LF VF
Volatiles - Method 8260 (ug/kg)

1,2,4-Trichlorobenzene* 650,000 6| J - ] - U - U - U - U - U
1,2-Dibromo-3-chloropropane 450 11J |J.c - U - U - U - U - U - U
1,2-Dichlorobenzene* 370,000 2|J - U - U - U - U - U - U
1,3-Dichlorobenzene* 13,000 3| J - U - U - U - U - U - U
1,4-Dichlorobenzene 3,400 3|J - U - U - U - U - U - U
2-Butanone (MEK)* 7,325,377 - U - U |UJc - U [UJc - U |UJc - U [UJc - U |Udc - U |Udc
2-Hexanone - 3|J [Jc - U [UJc - U |UJc - U [UJc - U |UJc - U [UJc - U [UJc
Acetone* 1,569,639 - U - U |UJc - U [UJc - U |UJc 9.1|J |Jc 9.6|J [Jc 46|J |[Jc
Benzene 650 - U - U - U - U - U - U - U
Methylene Chloride 8,881 1 J - U - u 1.8|J - u 1.5 J - U
Toluene* 520,000 2|J 0.86| J - U 0.98( J - U - U - U
Xylenes (total)* 210,000 2lJ |Jc -- U -- U -- U -- U -- U -- U
Semivolatiles - Method 8270 (ug/kg)

2,4-Dimethylphenol* 1,222,062 - U - u - u - U - u - U - U
2,4-Dinitrophenol* 122,206 - U |Rc - U [Rec -- U [Rc -- U [Rec - U |Rc -- U [R,c -- U [R,c
2-Methylnaphthalene - - U - U -- U -- U 83| J -- U 190| J
3,3"-Dichlorobenzidine 1,081 - U [R] - U UJl - U [UJl - U JUJl - U [UJ] - U |UJl - U |UJl
4-Nitrophenol* 488,825 - U [R] - U |RJI - U R - U |RJI - U [R] - U |R/ - U |RJ
Acenaphthene* 3,681,706 - U 140( J -- U -- U - U -- U -- U
Anthracene* 21,896,121 - U 270(J - u - U - U - U - U
Atrazine 2,200 - U |Rec - U - U - U - U - U - U
Benzaldehyde* 6,100,000 - U [Rc - U - U - U - u - U - U
Benzo(a)anthracene 621 - U 520 94| J -- U - U -- U -- U
Benzo(a)pyrene 62 -- U 520 110( J - U -- U - U - U
Benzo(b)fluoranthene 621 - U 630 130( J - U - U - U - U
Benzo(ghi)perylene - - U 280| J 70| J -- U - U -- U 80| J
Benzo(k)fluoranthene 6,215 -- U 310 J 100{ J - U -- U - U - U
Bis(2-Ethylhexyl)phthalate 34,741 940( J - u - u - U - U - U - U
Carbazole 24,319 - U 170| J - U - U - u - U - U
Chrysene 62,148 - U 570 110| J - U - U - U - U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5,

Bold values are detections

NA - Not analyzed

--Not detected, refer to Appendix C for detection limits 5-13



11/26/02 TABLE 5-1
SUMMARY OF ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east)

Sample ID CL59-SS08 CL59-SS08 CL59-SS108 (duplicate CL59-SBO8AA CL59-SB0O8A CL59-SB08B CL59-SB08C

Sample Depth (feet) 0-1 0-1 0-1 5-7 10-12 16-18 24-25.5

Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001

Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result |LF |VF Result LF VF Result LF VF Result LF VF Result LF VF Result LF VF
Dibenz(a,h)anthracene 62 -- U 80| J - U - U -- U - U - U
Dibenzofuran* 290,526 - U 79| J - U - U - u - U - U
Fluoranthene* 2,293,610 - U 1300 170| J - U - U - U - U
Fluorene* 2,643,614 - U 150| J - u - U - U - U - U
Hexachlorocyclopentadiene* 423,336 - U [Rec - U - U - U - U - U - U
Indeno(1,2,3-cd)pyrene 621 -- U 260| J - U - U -- U - U - U
Naphthalene* 55,916 - U - U - U - U - u - U 59| J
Phenanthrene - - U 1200 60(J - U - U - U 100/ J
Pyrene* 2,308,676 - U 1100 150| J - U - U - U - U
PAHSs - Method 8270 SIM (ug/kg)
1-Methylnaphthalene - NA 22 4.9 -- U 70 20 150
2-Methylnaphthalene - NA 33 6| J -- U 95 14 220
Acenaphthene* 3,681,706 NA 150 4.5|J - U - U - U 19
Acenaphthylene - NA 7.2[J 9.9 -- U - ] -- U -- U
Anthracene* 21,896,121 NA 280 12 - U - U - U 10
Benzo(a)anthracene 621 NA 590 94 -- U - U -- U -- U
Benzo(a)pyrene 62 NA 510 110 - U -- [§] - U - U
Benzo(b)fluoranthene 621 NA 570 140 - U 5.3|J 6.2|J 14
Benzo(ghi)perylene - NA 280 66 -- U 7.7(J 12 75
Benzo(k)fluoranthene 6,215 NA 390 80 - U -- U - U - U
Carbazole 24,319 NA 180 8.9 - U - U - U - U
Chrysene 62,148 NA 560 100 - [§] 22 20 43
Dibenz(a,h)anthracene 62 NA 87 20 - U -- Y] - U - U
Fluoranthene* 2,293,610 NA 1500 190 - U - U 5|J 7.5
Fluorene* 2,643,614 NA 160 J,c 4.8|J J,c - U |Rec - U [Rec - U |Rc 22 J,c
Indeno(1,2,3-cd)pyrene 621 NA 270 65 - U -- U - U - U
Naphthalene* 55,916 NA 21 54|J - U 26 5.7(J 59
Phenanthrene - NA 1200 55 - U 53 20 100
Pyrene* 2,308,676 NA 830 130 - U 7.4|J 14 31
PCBs - Method 8082 (ug/kg) - - -- -- - -- --

#Ht

Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5,

Bold values are detections
NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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TABLE 5-2

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Scar 1 Scar 1 Scar 2 Scar 2 Acid Fueling Station | Acid Fueling Station
Sample ID CL59-SS01 CL59-SB0O1A CL59-SS02 CL59-SB02A CL59-SS03 CL59-SB0O3A
Sample Depth (feet) 0-1 2-4 0-1 3-4 0-1 3-5
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 9900 M,k 11300 M,k 12400 M,k 11700 M,k 14000 10500
Arsenic 0.39 15 M.,k 9.5 M,k 14.2 M,k 9.9 M,k 12.7 11
Barium* 5,375 70.1 M,k 75.1 M,k 77.4 M,k 84.4 M,k 78.5 70.3
Beryllium* 154 0.59 0.57| B 0.68 0.63 0.7 J,;s 0.61 J,s
Cadmium* 37.0 0.47| B 0.37| B 0.45| B 0.47| B 0.27| B 0.22| B
Calcium* -- 15500 38100 12100 37300 14400 M.k 36700 M,k
Chromium 210 15.1 M,k 16.8 M,k 17.2 M,k 18.4 M,k 18.8 171
Cobalt* 4,693 11.5 M,k 11.4 M.k 38.7 M,k 12.6 M.k 12.6 10.8
Copper* 2,905 24.4 M,k 23.8 M,k 20.1 M.,k 28.3 M.,k 18.4 22.5
Iron* 23,463 28300 M,k 22500 M,k 30500 M,k 25400 M,k 27300 25100
Lead* 400 13.2 9.8 23.9 12.3 20.3 12.3
Magnesium* -- 4910 9350 4210 10900 4730 8510
Manganese* 1,762 446 M,k 298 M,k 1050 M,k 375 M,k 765 M,k 481 M,k
Mercury* 23.5 0.013| B 0.012| B 0.028( B - U 0.038(B - ]
Nickel* 1,564 29.5 M,k 28.1 M,k 21.7 M,k 33.4 M,k 22.8 28.9
Potassium* -- 1220 M,k 2010 M.k 1180 M.k 2140 M.k 1240 1630
Selenium* 391 -- U -- U 0.65| B - U - U - U
Silver* 391 -- U -- U - U - U - ] - U
Sodium* -- -- U -- U - U - U - U - U
Thallium* 5.2 -- U -- U - U - U 1.2|B 0.63[ B
Vanadium* 547 23.9 M,k 19.5 M,k 25.1 M,k 21.5 M,k 25.7 18.8
Zinc* 23,463 65.4 59.1 64.9 68.3 113 M,m 65.9 M,m
#Ht Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections

NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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TABLE 5-2

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Acid Fueling Station | Acid Fueling Station Assembly & Test Assembly & Test Assembly & Test Assembly & Test
Sample ID CL59-SB03B CL59-SB03C CL59-SS04 CL59-SB04A CL59-SB04B CL59-SB04C
Sample Depth (feet) 9-10.5 13-14.3 0-1 3-4 9-10 11-13
Sample Date Region 9 PRG 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 5950 5040 11900 9280 4310 6210
Arsenic 0.39 13.2 20.6 10.6 23.9 8.6 19.8
Barium* 5,375 28.4 7.7 66.1 57.5 32.4 58.6
Beryllium* 154 0.43[B |Js 0.47(B |Js 0.62 J,s 0.66 J,s 04/B [Js 0.55[B |Js
Cadmium* 37.0 0.61 1.2 0.095| B 0.44( B 0.16/ B 0.84
Calcium* - 3340 M,k 47600 M,k 3290 M,k 18000 M,k 42000 M,k 17900 M,k
Chromium 210 10.5 9.3 15.1 14.3 7.6 11.4
Cobalt* 4,693 9.1 9.7 8.1 12.9 4.6 10.3
Copper* 2,905 19 23.9 15.1 28.5 9.8 35
Iron* 23,463 20100 25800 23500 32800 10200 22800
Lead* 400 25.1 21.9 21.4 24.6 9.1 22.9
Magnesium* - 2700 8030 2400 6230 3230 4390
Manganese* 1,762 237 M,k 486 M,k 442 M,k 527 M,k 238 M,k 327 M,k
Mercury* 23.5 - U 0.03(B 0.032|B - U - U 0.011|B
Nickel* 1,564 23.4 33.3 16.9 37.8 12.7 40.1
Potassium* - 1060 1180 1020 1450 636 1320
Selenium* 391 - U - U - U - U -- U -- U
Silver* 391 - U - U - U - U - U - U
Sodium* - - U - U - U - U - U -- U
Thallium* 5.2 - U - U - U - U - U 0.6/ B
Vanadium* 547 12.1 17.7 21.6 18.2 8.8 18.7
Zinc* 23,463 434 M,m 255 M,m 67.1 M,m 147 M,m 56.2 M,m 198 M,m
it Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

*Compound is honcarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections

NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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TABLE 5-2

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg
Sample ID CL59-SS05 CL59-SS05 [CL59-SS105 (duplicate CL59-SB0O5A CL59-SB05B CL59-SB05C
Sample Depth (feet) 0-1 0-1 0-1 4-5 8-9.5 13-14
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 12800 12300 12100 9240 6200 3570
Arsenic 0.39 13.6 M,m 13.4 10.3 19.5 13.7 8.8
Barium* 5,375 76.9 71.4 71.4 54.3 36.6 39.3
Beryllium* 154 0.66 0.61 0.56| B 0.52| B 0.37| B 0.34| B
Cadmium* 37.0 0.31| B 0.37| B 0.36)| B 0.58 0.52| B 1.3
Calcium* - 21800 15300 M.k 10500 M,k 2280 M.k 17700 M.k 78800 M,k
Chromium 210 16.9 18.4 16.1 13.5 10.8 7
Cobalt* 4,693 10.8 11 M.k 9.3 M.k 10.4 M.k 8 M.k 11.2 M.k
Copper* 2,905 24.6 22.9 M,k 18.5 M.,k 33.4 M.,k 20.3 M.k 17.3 M,k
Iron* 23,463 27400 25600 24300 26400 21200 15800
Lead* 400 17.7 19.2 16.1 23.8 16.3 12.7
Magnesium* - 6360 5430 M.k 4680 M.k 3310 M.k 4110 M.k 3270 M.k
Manganese* 1,762 413 M,k 475 845 471 514 556
Mercury* 23.5 0.03| B 0.015( B - U 0.016( B - U 0.02)| B
Nickel* 1,564 28.4 M,m 24.2 M,k 19.6 M,k 35.7 M,k 21 M,k 32.2 M,k
Potassium* - 2080 1360 M.k 1210 M.k 1110 M.k 1120 M.k 977 M.k
Selenium* 391 0.87|B | M,m 0.51| B 0.55| B - U - U - U
Silver* 391 - ] - ] - U - U - U - ]
Sodium* - 145| B - U - U - U 72.3| B 95.1| B
Thallium* 5.2 0.88[ B - U - U 0.59( B - U 0.97( B
Vanadium* 547 22 231 21.6 17 14.1 14.9
Zinc* 23,463 81.3 74.5 66.5 151 109 116

it Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

*Compound is honcarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections

NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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TABLE 5-2

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west)
Sample ID CL59-SS06 CL59-SS06 [CL59-SS106 (duplicate CL59-SBO6A CL59-SB06B CL59-SB06C
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 12-13.75
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF JVF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 13600 12300 12900 9880 7860 6010
Arsenic 0.39 10.9 M,m 11.4 9.3 16.4 12.2 9.1
Barium* 5,375 86.2 75.6 95.2 64.9 36 29.2
Beryllium* 154 0.86 0.65 0.67 0.57( B 0.44( B 0.33( B
Cadmium* 37.0 0.25/ B 0.31| B 0.28/ B 0.47(B 0.46( B 0.4/ B
Calcium* - 16300 10500 M,k 5590 M,k 10300 M,k 20400 M,k 62900 M,k
Chromium 210 16.1 16.8 17.7 14.9 12.2 11.3
Cobalt* 4,693 8.4 1.9 M,k 9.4 M,k 16.2 M,k 11 M,k 6.9 M,k
Copper* 2,905 17.8 21.5 M,k 19.8 M,k 26.3 M,k 26.9 M,k 16.5 M,k
Iron* 23,463 24500 24700 24200 26200 23600 17800
Lead” 400 22.6 19 18 19.2 12.9 10.4
Magnesium* - 4130 4320 M,k 3190 M,k 5960 M,k 5620 M,k 5240 M,k
Manganese* 1,762 1140 M,k 549 482 411 504 370
Mercury* 23.5 0.035| B 0.039( B 0.041| B 0.034| B - U - U
Nickel* 1,564 17.6 M,m 23.2 M,k 21.3 M,k 36.7 M,k 25.4 M,k 19.3 M,k
Potassium* - 1440 1180 M,k 968 M,k 1520 M,k 1380 M,k 1130 M,k
Selenium* 391 1.6/B |Mm 0.51| B 0.53| B - U - U - U
Silver* 391 - U - U - U - U - U - U
Sodium* - 154| B - U - U - U - U -- U
Thallium* 5.2 0.98| B - U 0.85| B - U - U - U
Vanadium* 547 23.9 22.4 214 17.5 14.8 12.2
Zinc* 23,463 71.5 77.6 71.8 115 84.9 95.4

#Ht Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections

NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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11/26/02 TABLE 5-2
SUMMARY OF INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO
Location Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center)
Sample ID CL59-SS07 CL59-SS07 ICL59-SS107 (duplicate, CL59-SBO7A CL59-SB07B CL59-SB07C CL59-SB07D
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 14-16 18-19.1
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF |JVF
Metals (mg/kg)
Aluminum* 76,142 10400 7840 M,k 10500 M,k 11000 M,k 8550 M,k 6790 M,k 6970 M,k
Arsenic 0.39 10.3 M,m 8.5 M,k 10 M,k 11.4 M,k 10.8 M,k 15.9 M,k 27.6 M,k
Barium* 5,375 63.6 46.3 M,k 74.8 M,k 70.7 M,k 38.9 M,k 44.6 M,k 90.1 M,k
Beryllium* 154 0.57 0.47|B 0.59 0.59| B 0.46| B 0.39| B 0.46| B
Cadmium* 37.0 0.24| B 0.29| B 0.3|B 0.26| B 0.22| B 0.36| B 1
Calcium* - 23600 40500 23100 34700 17000 36000 29700
Chromium 210 14.3 12.3 M,k 15.5 M,k 17.1 M,k 13 M,k 11.9 M,k 11.8 M,k
Cobalt* 4,693 9 8 M,k 10.4 M,k 9.2 M,k 9.8 M,k 9.2 M,k 12.3 M,k
Copper* 2,905 23.8 17.9 M,k 22.9 M,k 25.4 M,k 22.3 M,k 24 M,k 25.2 M,k
Iron* 23,463 21800 17700 M,k 22000 M,k 24600 M,k 23100 M,k 21900 M,k 25300 M,k
Lead* 400 13.4 11.3 15.6 12.6 13.2 13.4 271
Magnesium* - 6380 21600 6090 13500 7050 7340 5620
Manganese* 1,762 310 M,k 302 M,k 361 M,k 313 M,k 266 M,k 354 M,k 519 M,k
Mercury* 23.5 0.029| B 0.011| B 0.019| B 0.025| B - U 0.018/ B 0.013( B
Nickel* 1,564 - U [Mm 20.2 M,k 25.1 M,k 28.5 M,k 25.6 M,k 24.7 M,k 45.6 M,k
Potassium* - 2060| B 1230 M,k 1410 M,k 2160 M,k 1580 M,k 1480 M,k 1530 M,k
Selenium* 391 0.65/B | M,m - U 0.45| B - U - U - U 0.73| B
Silver* 391 0.5 - U - U - U - U - U - u
Sodium* - 115 749| B - U - U - U 60.3| B - U
Thallium* 5.2 0.9 - U - U - U - U - U 1.2|B
Vanadium* 547 17.1 14.4 M,k 18.5 M,k 19.6 M,k 15.3 M,k 13.6 M,k 18.4 M,k
Zinc* 23,463 61.7 54.5 68.2 63.2 68.4 71.2 210
#Ht Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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TABLE 5-2
SUMMARY OF INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east)
Sample ID CL59-SS08 CL59-SS08 ICL59-SS108 (duplicate CL59-SBO8AA CL59-SBO8A CL59-SB08B CL59-SB08C
Sample Depth (feet) 0-1 0-1 0-1 5-7 10-12 16-18 24-25.5
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 10900 11200 13100 10400 12100 9980 8850
Arsenic 0.39 12.2 M,m 10.9 12.2 11.9 8 26.3 18.6
Barium* 5,375 68.8 76.9 73.8 65.8 55 44.9 139
Beryllium* 154 0.57 0.66 J,s 0.73 J,s 0.69[L |Js 0.71 J,s 0.6 J,s 0.65 J,s
Cadmium* 37.0 0.12( B 0.15[ B 0.19( B 0.099| B 0.21( B 0.79 0.52( B
Calcium* - 5320 8080 M,k 4730 M,k 26900 M,k 34100 M,k 10300 M,k 2940 M,k
Chromium 210 13.7 14.8 16.4 16 18.3 15.3 15
Cobalt* 4,693 8.6 9.4 9.3 13.2 13.6 13.3 11.8
Copper* 2,905 17.3 19 18.3 26.7 25 30.7 28.2
Iron* 23,463 21700 22300 24700 23700 22100 33800 24400
Lead* 400 18.3 18.3 21.2 11.9 11.4 30.4 29.5
Magnesium* - 2840 3620 2910 6400 11100 6330 3510
Manganese* 1,762 528 M,k 504 M,k 506 M,k 342 M,k 326 M,k 334 M,k 152 M,k
Mercury* 23.5 0.047| B 0.025|B - U 0.024|B - U 0.014|B 0.023|B
Nickel* 1,564 - U [Mm 20.2 19.5 30.8 36.6 36.3 63.1
Potassium* - 1110/ B 938 1030 1840 2740 1700 2270
Selenium* 391 -- U [Mm - U - U - U - U - U 0.66( B
Silver* 391 0.5 - U - U - U - U - U - U
Sodium* -- 95.9 - U - U - U 73| B - U 63.6/ B
Thallium* 5.2 2 - U - U - U - U - U 14[B
VVanadium* 547 19.5 20.3 24.7 18.9 20.4 18.4 24
Zinc* 23,463 57.6 68.1 M,m 75.5 M,m 64.2 M,m 59.3 M,m 201 M,m 101 M,m
it Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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11/26/02 TABLE 5-3
SUMMARY OF ORGANIC ANALYTICAL RESULTS
GROUNDWATER SAMPLE
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Open Borehole at Missile Magazine (east)

Sample ID CL59-GW08 CL59-GW08 CL59-GW108 (duplicate)

Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001

Laboratory Tap Water CompuChem STL STL
Parameter (uglL) Result JLF [VF Result JLF [VF Result [LF JVF
Volatile Organics - Method 8260 (ug/L)
1,2,4-Trichlorobenzene* 190 - U - U 0.3|J
Acetone* 608 4(J J,.c -- U Ud,c 0.54( J J,c
Methylcyclohexane* 5,200 NA - U 0.19| J
Toluene* 723 0.3| J -- U -- U
Semivolatiles - Method 8270 (ug/L)
Bis(2-Chloroisopropyl) ether [2,2'-
oxybis(1-chloropropane)] 0.27 NA - U R.c - U R,c
2-Methylnaphthalene* - NA - U 14| J
Bis(2-Ethylhexyl)phthalate 4.80 NA - U 8.2 J
Caprolactam* 18,000 NA 33 42
Dimethylphthalate* 364,867 NA - u R - U R,
Hexachlorocyclopentadiene* 255 NA - U R, -- U R,
PAHs - Method 8270 SIM (ug/L)
1-Methylnaphthalene - 1.4 J,| 0.55 1.1
2-Methylnaphthalene - 1.9 J| 0.78 1.6
Benzo(a)anthracene 0.09 0.31 J,| - U - U
Benzo(a)pyrene 0.01 0.19] J J,| - U -- U
Benzo(ghi)perylene -- 0.44 J! 0.23 0.23
Naphthalene* 6.2 0.7 Jil 0.26 0.51
Phenanthrene -- 0.86 Jl 0.3 0.49
Pyrene* 183 0.29 J,| - U 0.12| J
PCBs - Method 8082 (ug/L)
Pesticides - Method 8081 (ug/L)
4,4'-DDD 0.2801 - U Ud,s - U R,s - U
4,4'-DDE 0.1977 - U UJ,s - U R,s - U
4,4-DDT 0.1977 - U Ud,s - U R,s - U
Aldrin 0.0040 - U UJ,s - U R,s - U
alpha-BHC 0.0107 - U UJ,s - U R,s - U
alpha-Chlordane 0.1921** - U UJ,s - U R,s -- U
beta-BHC 0.0374 - U Ud,s - U R,s - U
delta-BHC - - U UJ,s - U R,s - U
Dieldrin 0.0042 - U UJ,s - U R,s - U
Endosulfan | - - U UJ,s - U R;s - U
Endosulfan Il -- -- U Ud,s -- U R;s - U
Endosulfan Sulfate - - U UJ,s - U R;s - U
Endrin* 10.95 - U Ud,s - U R,s - U
Endrin Aldehyde - - U UJ,s - U R,s - U
Endrin Ketone -- -- ] Ud,s -- ] R;s - U
gamma-BHC (Lindane) 0.0517 - U UJ,s - U R,s -- U
gamma-Chlordane 0.1921* -- U Ud,s -- U R;s - U
Heptachlor 0.0149 - U UJ,s - U R,s - U
Heptachlor Epoxide 0.0074 -- U UJ,s -- U R,s - U
Methoxychlor* 182 - U UJ,s - U R,s - U
Toxaphene 0.0611 - U UJ,s - U R,s - U

## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogel

*Compound is noncarcinogenic.
** for technical Chlordane

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed

--Not detected, refer to Appendix C for detection limits 5-21
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TABLE 5-4

SUMMARY OF INORGANIC ANALYTICAL RESULTS

GROUNDWATER SAMPLE

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Open Borehole at Missile Magazine (east)

Sample ID CL59-GWO08 CL59-GW08 CL59-GW108 (duplicate)
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001
Laboratory Tap Water CompuChem STL STL
Parameter (ug/L) Result JLF JVF Result  [LF [VF Result [LF [VF
Dissolved Metals (ug/L)

Aluminum* 36,499 231 305 M,m 534 M,m
Antimony* 14.6 -- U 3.8| B 3| B

Arsenic 0.04 7.4| B 6.6/ B 9| B
Barium* 2,555 73.7 66.1 84.4

Calcium* - 102000 100000 101000

Iron* 10,950 413 457 94
Magnesium* - 38500 38200 39300
Manganese* 876 68.1 67 71

Nickel* 730 5.2| B 3.1| B 3.8/ B
Potassium* - 14500 13900 12200

Sodium* - 9680 J,s 11100 11000

Thallium* 24 6| B -- U - U
\Vanadium* 255 1.1| B 1.5| B 2.2({B

#H#

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
NA - Not analyzed

--Not detected, refer to Appendix C for detection limits
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6. Conclusions

The former Nike Site CL-59 Launch Area is located at the entrance of the Cuyahoga Community
College off of West Pleasant Valley Road within the City of Parma. The Launch Area also
extends to the west of the community college into Nike Park.

Former Nike Missile Site CL-59 was activated in July 1956 and was deactivated in 1961. After
deactivation, the site was briefly used to support Army Reserve training and other Army
activities. Cuyahoga Community College later acquired the property and the western most of the
three underground Nike missile magazines in 1972. In the late 1970’s, the other two missile
magazines were filled in with soil from an unknown source. The other buildings at the Launch
Area were demolished as part of the school development.

The CL-59 Launch Area consisted of three underground missile magazines a Barracks, a Missile
Assembly and Test Building, a Generator Building, and an Acid Fueling Station. The site
housed only the Nike Ajax Missile system. VOCs associated with missile maintenance and
assembly, PAHs associated with fuels and hydraulic fluids, PCBs associated with electrical
equipment and hydraulic fluid, and metals associated with battery electrolytes have been
identified as potential concerns at Nike Missile sites.

Eight surface and 22 subsurface soil samples were collected during the field activities. The
samples were sent for offsite chemical analysis for VOCs, SVOCs, PCBs and metals. Six of the
borings were installed at locations of structures formerly at the Nike site that may have impacted
environmental quality. One groundwater sample was collected from an open borehole adjacent
to the eastern most missile magazine to give an indication of groundwater quality in that
location. Groundwater did not accumulate in any other borehole. Two of the borings were in
areas of ground disturbance identified from historic aerial photographs during the PA.

Soil sampling detected a variety of organic compounds and metals. The analytical results were
compared to USEPA Region 9 residential soil and tap water PRGs. PRGs are risk-based tools
for evaluating and cleaning up contaminated sites. The PRGs have been compared point-by-
point to the detected levels of contaminants to identify the COPCs. The point-by-point
comparison is an extremely conservative method for identifying COPCs as more compounds are
identified for further evaluation. Presence of a contaminant below the PRG indicates that the
compound is unlikely to present a threat to human health. An exceedance of a PRG indicates
that a contaminant should be further evaluated to determine if it poses a threat to human health.
Carcinogenic compounds were screened against the full Region 9 PRG while non-carcinogenic
compounds were screened against 1/10 of the PRG value to be protective in the event of additive
effects from multiple chemicals.

No VOCs exceeded the screening values (full PRGs for carcinogens and 10 percent of the PRG
for non-carcinogens). PCBs were not detected in either soils or the groundwater sample. The

groundwater sample was analyzed for pesticides and none were detected.

Total PAH concentrations ranged from 104 to 4373 pg/kg in surface soil and from non-detect to
833 ug/kg in the subsurface soil samples. The greatest number and concentrations of PAHs were
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at or near the ground surface on the south and east portions of the site. Three PAHs
(benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene) were detected in surface soils
above PRGs and none of the subsurface soil samples exceed PAH PRGs. Two metals (arsenic
and iron) were detected in both surface and subsurface soils above PRGs. PAHs are ubiquitous
in soil and may be generated from anthropogenic sources such as the incomplete combustion of
coal, oil and gas, or garbage, or from natural sources such as volcanoes and forest fires. PAHs
are found in asphalt, coal tar, crude oil, creosote, and roofing tar. PAHs can occur in the air,
either attached to dust particles or as solids in soil or sediment. Urban background soil levels are
available for benzo(a)pyrene and benzo(b)fluoranthene and all but one detection falls within the
range of background values. It is uncertain if the detected PAHs are related to past activities or
are present throughout the area. However, the majority of PAHs were encountered in the near
surface soils of this heavily urbanized area, their presence is likely due to anthropogenic sources.

Benzo(a)pyrene and benzo(a)anthracene exceed the Region 9 PRG for tap water.
Benzo(a)pyrene was just below the 0.2 pug/LL MCL for drinking water. There is no MCL for
benzo(a)anthracene. The detection may not accurately represent groundwater conditions, as the
groundwater sample was highly turbid.

Bis(2-ethylhexyl)phthalate exceeded the Region 9 tap water PRG in one sample but was not
detected in the field duplicate or associated blanks. It is not certain if the phthalate, which is a
common laboratory contaminant, is site related or was introduced at the laboratory.

Arsenic and iron were the only metals to exceed PRGs in soil. Arsenic exceeded PRGs in all
samples collected. Iron was detected in all soil samples collected and exceeded the Region 9
PRGs in seven of the eight surface soil samples and 12 of the 22 subsurface soil samples. The
arsenic and iron levels may reflect natural levels present in the soils of Ohio, past activities in the
area, or a combination of the two.

Arsenic and thallium in groundwater exceeded both the tap water PRGs and thallium also
exceeded the MCL. The groundwater sample may not be representative of the water in the
formation as the water collected was excessively turbid prior to filtering.

There are no municipal groundwater sources located within a 4-mile radius of the site. Although
some private groundwater usage exists within 4-miles of the site, there are no private wells
within one-mile. Although several compounds exceeded PRGs in the groundwater sample, the
contaminant levels are relatively low, no source of soil or groundwater contamination was
identified, and the nearest well user is over one mile from the Launch Area, making it unlikely
that groundwater poses a significant threat to human health.

Storm water or wind could potentially transport contaminated surface soil from the site but as the
Launch Area is well vegetated it is unlikely that these are significant migration pathways.
Precipitation could result in runoff that could transport surface contaminants but the site is fairly
flat and most precipitation is likely to infiltrate rather than runoff. In paved areas, storm drains
along the street would intercept runoff. There are no indications of a release of contaminants to
surface water at the Launch Area. Surface water is not used for potable purposes along the
surface water migration pathway. Some of the water bodies along the surface water pathway are
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inhabited by species with special status and surface water is likely used for recreational purposes.
For the reasons stated above, the surface water pathway is unlikely to represent a significant risk
to human health or the environment.

The former Launch Area is currently used as an open space buffer between the college buildings
and the neighborhood. The potential for exposure to contaminants in surface soils or fugitive
dust is somewhat mitigated as the area is well vegetated and not heavily used.
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Particle Size of Soils by ASTM D422

Client: STLOHN

Sample preparation by:  D2217
Project No.: 21000 RTR(s)#: 84341

Client Code: STLOHN JobNo: NA SDG(s): 84341
Date Received: 10-Aug-01 Start Date: 27-Aug-01 End Date: 31-Aug-01
| LabID: 462726 Sample ID: SBO7A |
Percent Sotids: 79.1% Maximum Patticle Size: 9.5 mm
Specific Gravity: 2,65 Shape (> #10): gobrounded
Harqness (> #10): hard
coarsagravel | finegrave!l jerssand| medsand | finesand | siit | clay
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100000 40000 1000 100 10 ' 1
Particle Size, microns (um)
Sieve Particle | Percent |Incremental
size size, um finer percent
Jinch 75000; 100.0 0.0
Zinch | 50000} 100.0 0.0
1.5 inch 37500; 100.0 0.0
1inch 25000 100.0 0.0
- 3/4 inch 19000| 100.0 0.0
3/8 inch 9500 100.0 0.0
#4 4750, 99.5 0.5
#10 2000] 932 13
#20 850 969 1.3
#40 4251 955 14
#60 250] %41 1.5 Dispersion of soil
#80 180 929 1.2 for hydrometer test
#100 150| 921 0.8 by mechanical mixer
#200 75| 892 29 with metal paddle,
Hydrometer 275|186 10.5 operated for at least
| 17.7] 754 32 one minute within a
i 10.5] 69.0 64 dispersion cup with
| 16| 626 6.4 125 mls sodium
| 5.6/ 562 6.4 hexametaphosphate
| 28] 437 2.5
\% 12| 312 12.5
s

ST nSymitied By

_D/\__—/bale' 08/31/01 STL - Burlington  84338PS.xls::Report

4019



Client Code: STLOHN

Particle Size of Soils by ASTM D422

Client: STLOHN

Sample preparation by:

D2217

Project No.: 21000

Job No.: N/A

ETR(s)#: 8434}

SDG(s): 84341

N Date Recelved: 10-Aug-01 Start Date: 27-Aug-01  End Date: 31-Aug-01
[ LabID: 462727 Sample ID: SBOTE ]
Percent Soflds: 21.5% Maximum Particle Size: 19 mm
Specific Gravity: 2.65 Shape (> #10): subangular
. Harduess (> #10): hard
coarsegravel | finegravel [crasand| medsand |  fnesend | silt | dlay
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Particle Slze, microns (um) '
Sieve Particle | Percent |Incremental
size size, um finer percent
3 inch 750007 100.0 0.0
2inch 50000] 100.0 0.0
1.5 inch 37500] 1000 0.0
1 inch 25000f 100.0 0.0
3/4inch 19000} 100.0 0.0
3/8 inch 9500 954 46
#4 4750] 89.5 6.0
#10 2000] 754 14.1
#20 850 594 16.0
#40 45 529 6.5
#60 250 491 38 Dispersion of soil
#80 180 46.6 26 for hydrometer test
#100 150] 449 1.7 by mechanical mixer
#200 75| 386 6.3 with metal paddle,
Hydrometer 249 320 6.7 operated for at least
169 278 4.2 one minute within a
104 2.1 47 dispersion cup with
| 170 205 26 125 mis sodium
| 57 173 3.1 hexametaphosphate
. | 29| 122 5.4
v 1.3 24 98
JulUo

STI, NdSnbmittedBy:

,-:FD/L—“'_—‘G:“: 08/31/01

v

STL - Burlington

84338PS.xls::Report

4020



Particle Size of Soils by ASTM D422
Sample preparation by;  D2217

CHent: STLOHN Project No.: 21000 ETR{s) #: 84341
Client Code: STLOHN Job No.; N/A SDG(s): 84341
Date Recelved: 10-Aug-01 Start Date: 27-Aug-01 Ead Date: 31-Aug-01
|  LabID: 462728 Sample ID: $S05 1
Percent Solids: 70.3% Mazximum Particle Size: 9,5 mm
Specific Gravity: 2,65 Shape (> #10): gubangular
~ Hardoess (> #10): hard
ccarsagravel | finegravel |crssand | medsand | finesand | sit { clay
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Particle Size, microns (um)
Sieve Particle | Percent |Incremental
size size, um finer percent
Jinch 75000f 100.0 0.0
2inch 500001 100.0 0.0
1.5 inch 375001 100.0 0.0
1 inch 25000 100.0 0.0
3/4 Inch 19000(- 100.0 0.0
3/8 inch 9500| 100.0 0.0
#4 4750 98.5 15
#10 2000 959 27
#20 850 937 22
#40 4251 917 1.9
#50 250 896 22 Dispersion of soil
#80 180| 877 X ] for hydrometer test
#100 150] 856 1.2 by mechanical mixer
#200 751 828 3.3 with metal paddle,
Hydrometer 283 757 7.1 operated for at least
| 183 707 49 one minute withina
| 10.8] 644 6.3 dispersion cup with
| 79| 57.8 6.6 125 mls sodium
| 550 513 6.6 hexametaphosphate
i 28] 4L7 96
\4 1.2] 304 112
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Particle Size of Soils by ASTM D422

Client: STLOHN

Sample preparation by:

D2217

Project No.: 21000

Client Code: STLOHN

Date Received: 10-Aug-01

Job No.: N/A
Start Date: 27-Aug-01

ETR(s)#: 84341
SDG(s): 84341
End Date: 31-Aug-01

[ LabID: 462729

Sample ID: §S04C ]

Percent Solids: 90.2%
Specific Gravity: 265

Maximum Particle Size: }2.mm
Shape (> #10): gubangular
Hardness (> #10): hard
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Sieve Particle | Percent | Incremental
size size, um finer percent
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1.5 inch 37500 1000 0.0
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3/8 inch 9500 919 8.1
#4 4750 729 19.1
#10 2000 $3.3 19.5
#20 - 850] 449 84
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#60 250] 399 1.9 Dispersion of soil
#80 180 38.1 1.8 for hydrometer test
#100 150 36.7 14 ‘by mechanical mixer
#200 75] 313 5.5 with metal paddle,
Hydrometer 3031 24.7 6.5 operated for at least
| 19.5] 226 2.1 one minute within a
| 11.6] 191 3.5 dispersion cup with
i 82| 7.0 2.1 125 mls sodium
| 6.0 149 2l hexametaphosphate
| 31 9.5 54
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Particle Size of Soils by ASTM D422
Sample preparation by:  D2217

Client: STLOHN ProjectNo.: 21000 ETR(s)#: 8434)
Client Code: STLOHN Job No.: N/A SDG(s): 84341
Date Recelved: 10-Aug-01 Start Date: 27-Aug-0l  Ead Date: 31-Aug-01
{  Lab ID: 462730 Sample ID: SBOSA ]
Percent Solids: 84.9% Maximum Particle Size: 19 mm
Specific Gravity: 2,65 Shape (> ¥10): subanguler
Hardness (> #10): hard
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Sieve Particle | Percent |Incremental
size size, um finer percent
3 inch 75000 100.0 0.0
2inch 50000 1000 0.0
1.5 inch 375001 1000 - 0.0
linch | 25000] 100.0 0.0
3/4 inch 19000 1000 0.0
3/8 inch 9s00] 97.7 23
#4 47501 956.7 1.0
#10 © 0 2000F 954 1.3
#20 850] 9319 1.5
#40 425! 923 1.5
#60 250 908 1.5 Dispersion of soil
#30 180] 89.6 1.2 for hydrometer test
#100 150| B83.8 03 by mechanical mixer
#200 75| 859 2.9 with metal paddle,
Hydrometer 2731 737 122 operated for at least
| 177] 693 4.4 one minute within a
| 10.8] 634 59 dispersion cup with
| 15| 576 5.9 125 mls sodium
] 56| 517 5.9 hexametaphosphate
| 29 404 113
v 12 272 13.2
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- SERVICES

$TL. Burilagton
Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D4318
Client: STLOHN ETR(s): 84341
Client Code: STLOHN SDG(s): 84341
Profect: 21000 Analyst(s): MRD/CAT
Case: 21000 - Start Date:  29-Aug-01
“Date Received: 10-Aug-01 End Date: 30-Aug-01
Sample No.: 462726
Sample ID.: SBO7A
Prep Method:  Wet
Calculations:  Dry Wt. Basis
Liquid Limit Test
Multi- points analysis
151025 20to30 2510 35
Closure (blows): 19 24 35
Water Content: Pan: 0.97 0.96 0.96
Pan/Wet 8.48 9.25 7.93
Pan/Dry 6.58 7.18 6.21
% Water 33.9% 33.3% 32.8%
Liquid Limit = 33
Plasticity Limit Test
' 1 2 3
Water Content:  Pan 0.97 0.97} 0.97
Pan/Wet 1.98 2.83 2.55
Pan/Dry 1.82 2.53 229
% Water 18.8% 19.2% 19.7%
Plastic Limit = 19
Plasticity Index = 14
Submitted by: W—-———~ Date:08@ qu 5 STL Burlington 84341AL .xls:Report
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SERVICES =
$TL Surilngton
Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D4318
Client: STLOHN ETR(s): 84341
Client Code: STLOHN SDG(s): 84341
Project: 21000 Analyst(s): MRD/CAT
Case: 21000 Start Date: 29-Aug-01 -
Date Received: 10-Aug-01 End Date: 30-Aug-01

Sample No.: 462728
Sample ID.:  SS05

Prep Method:  Wet
Calculations;:  Dry Wt. Basis
Liquid Limit Test
Multi- points analysis
15t025 201030 25 to 35
Closure (blows): 22 30 35
Water Content: Pan: 0.97 0.97 0.97
Pan/Wet 10.65 991 10.3
Pan/Dry 8.07 7.62 7.96
% Water 36.3% 34.4% 33.5%
Liquid Limit = 36
Plasticity Limit Test
1 2 3
Water Content:  Pan 0.96 0.96 0.97
Pan/Wet 2.74 3.22 3.02
Pan/Dry 243 2.84 2.69
% Water 21.1% 20.2% 19.2%
| Plastic Limit = 20
Plasticity Index = 15 |

]
i
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$TL Burtington
Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D4318
Client: STLOHN ETR(s): 84341
Client Code: STLOHN SDG(s): 84341
Project: 21000 Analyst(s): MRD/CAT
Case: 21000 Start Date: 29-Aug-0]
Date Received: 10-Aug-01 End Date:  30-Aug-01

Sample No; 463739
Sample ID.: SS04C

Prep Method: ~ Wet
Calculations: Dry Wt. Basis

Liquid Limit Test
Multi- points analysis

I5t025 20to30 2510 35

Closure (blows): 18 25 27
Water Content: Pan: 0.96 0.96 0.97
Pan/Wet 11.47 12.25 9.51
Pan/Dry 9.19 9.87 7.73
% Water 27.7% 26.7% 26.3%

Liquid Limit = 27

Plasticity Limit Test
1 2 3
Water Content: Pan 0.97 0.97 0.97
Pan/Wet 2.86 2.99 2.55
Pan/Dry 2.57 2.67 2.32
% Water 18.1% 18.8% 17.0%

Plastic Limit = 18

Plasticity Index = 9 |

STL North Canton

STL. Burlington is a part of Sevem Trent Laboratorles. Inc.
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$TL Buriington
Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D4318
Client: STLOHN ETR(s): 84341
Client Code: STLOHN SDG(s): 84341
Project: 21000 Analyst(s): MRD/CAT
Case: 21000 Start Date:  29-Aug-01
Date Recetved: 10-Aug-01 End Date: 30-Aug-01
Sample No.: 462730
Sample ID.: SBOSA
Prep Method: ~ Wet
Calculations:  Dry Wt. Basis
Liquid Limit Test
Multi- points analysis
15t025 201030 2510 35
Closure (blows): 19 30 33
Water Content: Pan: 0.98 0.96 0.97
Pan/Wet 6.55 6.67 8.47
Pan/Dry 5.23 5.35 6.87
% Water 31.1% 30.1% 27.1%
Liquid Limit = 30
Plasticity Limit Test
1 2 3
Water Content: Pan 0.97 0.97 0.96
Pan/Wet 2.76 2.54 2.56
Pan/Dry 25 2.32 2.33
% Water 17.0% 16.3% 16.8%
I Plastic Limit = 17
[ Plasticity Index = 13 |

Submitted by:
STL North Canton

“"'7_7/'1/, Date:08/31/Q1 , STL Burlington 84341AL.xls:Report
/ -~

STL Burlinglon Is a part of Sevin Trest Laboratories. inc.
4028



APPENDIX B
Field Documentation

PLEXUS



PL EX Lf’
ientiti
s c SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
5T & 1810) 135§ CL57- 550]
Sampled By: ",/ Signature(s): C(\/\ athng Method: Sample Location:
eow »
PSS e B eﬁm Yo 5%0]
Solid Sample Aqueous Sample
Solid Sample Type: Sample Collection: Agqueous Sample Type: Total Well Depth:
,Aurface Soil 2Grab O Surface Water Well Casing Size & Depth:
0O Subsurface Soil O Composite 01 Groundwater Static Water Level:
O Sediment - 1 O Monitoring welt [ One Casing Volume:
D Waste Sagplc ’%B,ﬂ“ ‘ O Domestic Well Start Purge (hrs):
0O Other w OOther End Purge (hrs):
-2 vt 4
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
Sany, F‘?f—jmn ep, Sem e, st Ifs "Fwd
Aw sShalte L) ment 5, (._ o W Total Purge Volume (gal):
Aeoiva Dﬁfxsg Mogye/e r}J, aste
0 Other Purge Method:
£ oJ ¢ ——
Analysis: Purge Data:

O Volatiles m) Cyanidc Volume pH SC. Temp(°C) Mldity Notes
{1 Semivolatiles 0O Metals Initial
Q PCB D TAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3
O Other (list): O Selected Metals {list): 4

5

6

Sample

Laboratory(s): 7-]» L Date Shipped: g /q / o)

Observations/Notes:




SAMPLE DATA SHEET

Site Name: Sample Date: Sample Time: Sample Number:
L5 &8l _ | oo CLST-5sB oI/
Sampled By: Signature(s): LU ,é% Sampling Method: Sample Location:
am% "c'}‘,f_,’; gnature(s) e : ’[l:r ng :z ample Salgd I
SNZIA ST I N S )3 peor ‘
Solid Sarﬂple\ Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil _[3Grab O Surface Water Well Casing Size & Depth:
B Subsurface Soil O Composite D Groundwater Static Water Level:
O Sediment N O Monitoring Well | One Casing Volume: i
O Waste Sample Depth: 0 Domestic Well Start Purge (hrs):
/
O Other 2-% O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc. ). O Seep Total Purge Time:
Clay q/ cand ravel 2 shale plag meils
w Total Purge Volume (gal):
S*lFF/ f"lc))(d Bro ..monr syq) 0O Waste
C L 01 Other Purge Method:
Anpalysis: Purge Data:
,B’%latiles O Cyanide Volume | pH | S.C. | Temp(®C) | Twrbidity | Notes
& Scmivolatiles rMetals Initial
ZPCB ZTAL Metals 1
0O Pesticides 0 Priority Pollutants 2
O Explosives ORCRA 8 3
O Other (list): 0 Selected Metals (list): 4
5
6
Sample
Laboratory(s): ly'TL__ Date Shipped: & /7 }g‘

Observations/Notes:




LEXUS
ientific
SAMPLE DATA SHEET
: Sample Date: Sample Time: Sample Number:
C.L5 € 18io] | 340 LS =550
Sampled By: , Signature(s): 2| Sampling Method: Sample Location:
Cel29 Cou T I o7
Ny u[h\ (o , C‘[tl\"\__ 3 6/'/"' 5&;,5'/ 65
“Solid Sahmpll 4 Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
J& Surface Soil _2Crab D Surface Water Welt Casing Size & Depth:
,Fbﬁl/bsurface Soil O Composite O Groundwater Static Water Level:
n] Sed-imel.ltl | - - 0 Monitoring Well " | One Casing Volume: -
0 Waste SampE P%Pth 00 Domestic Well Start Purge (hrs):
End Purge (hrs):
0 Other 6"'"1 Vo A O Other
Sample Description (sand, clay, dry, moist, wet, gtc.): O Seep Total Purge Time:
S‘MJS Fnjr/\ ! Jrﬁ-\)i—' 4
{1‘ ale JF 1 ~ C'\*S Med yel 8,-4 0O Waste Total Purge Volume (gal):
S \ 0 Other Purge Method:
Analysis: Purge Data:
)B’Volatiles 0O Cyanide Volume pH S.C Temp{°C) Turbidity Notes
£ Semivolatiles ,Q‘Metals Initial
&'PCB ATTAL Metals 1
0 Pesticides 0O Priority Pollutants 2
O Explosives O RCRA 8 3
O Other (list): 0 Selected Metals (list): 4
5
6
Sample
Laboratory(s): c)"'r L Date Shipped: B /“7’ / &)

Observations/Notes:




S
c

SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
cL-59 g 1Blo] 135 © CLST~S5Bo2A
Sampled By: Signanue(s):W Sampling Method: Sample Location:
s TEA | 3" oz
bl e | 2,_1]1 ‘o —
Solid Sar#ple“ Aqueous Sample
Solid Sample Type: Sdmple Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil JAGrab O Surface Water Well Casing Size & Depth:
PZrSubsurface Soil 0 Composite 0 Groundwater Static Water Level:
o Sed-imer-lt. 0 Monitoring Well " | One Casing Volume: v
0O Waste Sample Depth: O Domestic Well Start Purge (hrs):
-~
0O Other q - u O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): 0 Seep Total Purge Time:
Clay, wf stsI 3mdt| ¢ shale cragynents e 5
‘s‘f'FF{v Mﬁ% mpyeh?m py,% 0 Waste 0 ge Volume (gal):
. c L O Other Purge Method:
Analysis: Purge Data:
p%laﬁles 03 Cyanide Volume | pH SC Temp°C) | Turbidity | Notes
,ﬁ/Scmivolatilcs _erMetals Initial
A PCB _2TAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3
O Other (list): 0O Selected Metals (list): 4
5
6
Sample
Laboratory(s): AT L Date Shipped: &) 9 lo |

Observations/Notes:




M3 msp

PLEXUS
scientific
SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
CL-SY & 1610] JleS 55073
Sampled By: Sign L~ e Sampling Method: %am&l?eébcation:}
& Cey Aot | / 72
T covphiin) o, e flan Hard Auger” 2130247 .57
v . § e g o -
Solid Sam%)le \ v Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
) ﬁ/Surface Soil ,Eéab O Surface Water Well Casing Size & Depth:
1 Subsurface Soil 0O Composite D Groundwater Static Water Level:
] Sedimerk O Monitoring Well " °| One Casing Volume: -
O Waste Sample Depth: O Domestic Well Start Purge (hrs):
O-12."
0O Other O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): 0 Seep Total Purge Time:
Gapds W/Gen i 14+ - grevel
clated €)pes  pale )u.uﬂw‘ b0 O Waste Total Purge Volume (gal):
SM 1 Other Purge Method:
Analysis: Purge Data:
,Zﬁolaﬁles 0 Cyanide Volume | pH | S.C Temp°C) | Twrbidity | Notes
,Q’ngivolatiles ,B'M’etals Initial
O PCB AX'TAL Metals 1
O Pesticides O Priority Pollutants 2
0 Explosives ORCRA S 3
O Other (list): O Selected Metals (list): 4
5
6
Sample
Laboratory{s): 5T'L—~ Date Shipped: a / 7 Jou
Obseivations/Notes:




SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
CL-5F R 1616\ /] 56 LS5 SBo3h
Sampled B - Signature(s): C. ﬁ[\ b4 Sampling Method: Sample Location:
'f-pCO Ly J BY . Pe
Solid Sample Aqueous Sample
Solid Sample Type: Sample Collection: Agqueous Sample Type: Total Well Depth:
O Surface Soil #frab O Surface Water Well Casing Size & Depth:
)Z’Subsurface Soil 0 Compoasite ) Groundwater Static Water Level:
] Sedimer;i B 00 Monitoring Well " | One Casing Volume: -
O Waste Sample Depth: 0O Domestic Well Start Purge (hrs):
O Other 3 H-S- / O Other End Purge (hrs):
ngﬂlz scription (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
& w/iend 4 Grave]
P‘c\ e Now \srowmr Gor e 00 Waste Total Purge Volume (gal):
ShelE
- l_ (1 Other Purge Method:
Analysis: Purge Data:
p/Volatiles m] Cyam de Volume pH S.C. Temp(°C) Turbidity Notes
ﬁmivolaﬁles M¥etals Initial
O PCB _2rTAL Metals 1
O Pesticides 0 Priority Pollutants 2
0O Explosives ORCRAS 3
O Other (list): O Selected Metals (list): 4
5
6
Sample
Laboratory(s): § T-L\ Date Shipped: Q /7 /Dl

Observations/Notes:




SAMPLE DATA SHEET

Site Name: Sample Date: Sample Time: Sample Number:
CL-~59 & 6 io) 1216 L5280 3L
Sampled By: Si s —+Sampling Method: Sample Location:
C.Layier, ¢.7.~,qu2_ i .
T Coginlin glit Gpoer
v Solid Sa / Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil | £1Grab O Surface Water Well Casing Size & Depth:
_Subsurface Soil 0 Composite 0O Groundwater Static Water Level:
D Sedimel;f . B 0O Monitoring Well " | One Casing Volume: v
0 Waste Sample Depth: O Domestic Welt Start Purge (hrs):
O Other ?""/O K-y / O Other End Purge (hrs):
Samp Rescﬁpﬁon (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
L9 v snd 5 revel, shale
Sort. Fe pedeles o 8 ) ).,-H), 0 Waste Total Purge Volume (gal):
A
/2’0 £+/ reded st yello o browo| g oer Purge Method:
Analysis: Purge Data:
. A?!’%latiles O Cyanide Volume | pH | S.C. | TempCC) | Turbidity | Notes
Semivolatiles ,B’@ls Initial

O PCB AL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives DRCRA S 3
O Other (list): O Selected Metals (list): 4

5

6

Sample

Laboratory(s): 5‘7“ L Date Shipped: 8l172/0 !
Observations/Notes:

Moot Gear— im0 5eh |




PLEX LfJ
cientifti
set SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
<LS9 16 15| 1250 CL ST -5A63C
Sampled By: G & ¥4 | Rignature(s): Sampling Method: Sample Location:
O Lepi2 . e
T La@gh) Sl S t 25— 5505
Solid Sarpple ’ Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
e Surface Soil  irab O Surface Water Well Casing Size & Depih:
0O Subsurface Soil 1 Composite D Groundwater Static Water Level:
] Sedimer;t N 0 Monitoring Well " | One Casing Volume: v
0 Waste Sample Depth: [1 Domestic Well Start Purge (hrs):
f End Pur; :
-— ge (hrs):
O Other [3-/4-3 DOther .
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
Sard W) grare)  Shale, 55|+
‘e Aol Z | e ' 0 Waste Total Purge Volume (gal):
S W0 pottled c2le” 0 Other Purge Method:
Analysis: Purge Data:
|_erVolatiles 0 Cyanide Volume | pH | SC. | TempcC) | Tusbidity | Notes
Semivelatiles £BrMetals Initial
O PCB AL Metals 1
O Pesticides O Priority Pollutants 2
D Explosives ORCRA 8 3
0O Other (list): 0O Selected Metals {list): 4
5
6
Sample
Laboratory(s). ) 5’7’“ ya Date Shipped: &/7 o |

Observations/Notes:




SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
CLST S RUINY| 23S CL5F -~ 5504
Sampled By: J i Coush\p Signature(s): c.,-“f,(\ Sampling Method: Sample Location:
& Cavhors A .
Hord o e S
Solid Sample ' ¥ Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Dcpth;
# Surface Soil | pefab O Surface Water Well Casing Size & Depth:
0 Subsurface Soil 0O Composite (3 Groundwater Static Water Level:
O Sediment 7|  OMonitoring el | One Casing Volume: -
01 Waste Sample Depth: 00 Domestic Well Start Purge (hrs):
O ~j2ereept
0O Other é «i2" vorr OOther End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): D Seep Total Purge Time:
S / U"-"\/ fa aon w/s,.‘fs £ gravzel -
Mo Lrate Y eN\pw Brow sm 0 Waste Total Purge Volume (gal):
0 Other Purge Method:
Analysis: Purge Data:
‘Edlolatilcs ) Cyam de Volume pH S.C Temp(°C) Turbidity Notes
2 Semivolatiles _erMetals Initial
ZPCB TAL Metals 1
0O Pesticides O Priority Pollutants 2
O Explosives OO RCRA 8 3
0O Other (list): O Selected Metals list): 4
5
6
Sample
Laboratory(s): 5‘{- L Date Shipped: & / 7 /DI

Observations/Notes:




PLEX Lg =
scientific
SAMPLE DATA SHEET
Site Name: Samp]e Date: Sample Time: Sample Number:
L~ 59 & i1¢le) V-5 clL-59- 5844
Sampled By: s Signature(s) (‘/“6{-"’\ Sampling Method: Sample Location:
‘T <o h—‘ : I N
Lo dya M{;&E\ "% 5&) i) Gpeor 5 BO?‘
I - \ }-.-d B L4 B
Solld Sample Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil ,zréab O Surface Water Well Casing Size & Depth:
,Zﬁ)surface Soil 0 Composite 0 Groundwater Static Water Level:
(m] Sedimer;f - - D) Monitoring Well "| One Casing Volume: .
3 Waste Sample Depth: O Domestic Well Start Purge (hrs):
OOther thf..f OOther ______ | EndPurge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
Clay, wisome gravel ans shale thf,m&i“
movecate v elipwd Browal . 0O Waste Total Purge Volume (gal):
w / fe newules -
01 Other Purge Method:
Analysis: Purge Data:
B Volatiles O Cyanide Volume | pH [S.C. | Temp(C) | Tubidity | Notes
2 Semivolatiles B Metals Initial
QPCB ZTAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3
O Other (list): O Selected Metals (list): 4
5
6
Sample
Laboratory(s): 67’ L Date Shipped: 617 /o /

Observations/Notes:




PLEX ij =
cien i ic
* SAMPLE DATA SHEET
Site Name: Samp_le Date: Sample Time: Sample Number:
CL359 8 1610| j5o& L5F— SBYS
Sampled By: | Cm.ﬁh\\‘ " ngnature(sLtL.\Q | Sampling Method: Sample Location:
| 37 gy 5 guron Y-
Solid Sample Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil HCrab D Surface Water Well Casing Size & Depth:
_Subsurface Soil 0O Composite 0 Groundwater Static Water Level:
D Sediment - | O Monitoring Well | One Casing Volume: -
0 Waste Sample Depth: 0O Domestic Well Start Purge (hrs):
OOther C‘»‘r - } D / OOther | EndPurge (hrs):
Sample Description (sand, clay, dry, mmst, wet, etc.): O Secp Total Purge Time:
('(“6' u)/ fanD ! 3I‘Mc\ c shale Fﬂvﬁm s,
Fe nodv ley C 0 Waste Total Purge Volume (gal):
(3 e L
MoTrLEn ¢ ol O Other Purge Method:
Analysis: Purge Data:
ﬁolatiles O Cyanide Volume | pH [ SC. | Temp°c) | Turbidity | Notes
»Gﬁmivolatiles _B¥etals Initial
'PCB TAL Metals 1
O Pesticides 0O Priotity Pollutants 2
O Explosives ORCRA 8 3
O Other (list): O Selected Metals (list): 4
‘ 5
6
Sample
Laboratory(s): 5T-L_, Date Shipped: 8/7)0)

Observations/Notes:




PLEJX : S
scientitic
SAMPLE DATA SHEET
Site Name: Samgle Date: Sampl,e ;m)ep Sample Number:
CL-59 & icrel \S 2ot | CLSY =SB
Sampled By:Joha Coohia| Signature(s): “5/@(,\ Sampling Method: Sample Location:
Colo ¥ Yor . . " [( [N ..
? %}l% 6/&01_) 58”6‘)9’
Solid Sample g " Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil E!Gab O Surface Water Well Casing Size & Depth:
pl.ﬁbsurface Soil 0 Composite 0 Groundwater Static Water Level:
O Sediment N O Monitoring Well | One Casing Volume: -
0 Waste Sample Depth: bard O Domestic Well Start Purge (hrs):
=% S
O Other > . 0O Other End Purge (hrs):
|2 =/5 Eapiotr
Sample Description (sand, clay, dry, moist, wet, etc.): Seep Total Purge Time:
_‘l_;qr w/gv-ne_ alAvel € Shale fray w\a\\',
c 'ﬁ. YFL M nedules [ Waste Total Purge Volume (gal):
1Y motried Color
3 Other ' Purge Method:
Analysis: 7] Purge Data:
yolatilcs o Cyamde Yolume pH S.C. Tcmp("C) “ll'bldlty Notes
(ﬂﬁzmivolatiles ,Eﬁtals Initial
£7PCB T TAL Metals 1
O Pesticides 01 Priority Pollutants 2
O Explosives ORCRA 8 3
O Other (list): O Selected Metals (list): 4
5
— 6
Sample
Laboratory(s):  §7T 1 Date Shipped: s /7 jo |

Observations/Notes:




Observations/Notes:

PLEXUS
; ERE
setentii e SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
CLSY &8 Biol hgs (55550 5/ 55 los
Sampled By: (o Si amg(?'\_" Sampling Method: Sample Location:
T Coe ‘ < I .
(. Leopor [N 37 91t Speor
: - -
Y Solid Sample Y O " Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
_E’grface Soil _DG’rab 03 Surface Water Well Casing Size & Depth:
0O Subsurface Soil 0 Composite O Groundwater Static Water Level:
O Sediment " O Moritoring Well | One Casing Volume:
O Waste Samplgept{]:?_ 'y ) 0O Domestic Well Start Purge (hrs):
1 Other ercert i:l after bans 'g Oﬁ;:rd_"f_zf;_ End Purge (hrs):
6-)2" Vi
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
}’Amc!l Fraegraines wisdts aad
gravel  seme sanpstone prasmetsn waste Total Purge Volume (gal):
aad b refte  vebnis I
0 Other Purge Method:
S+ CL 8 |
Analysis: / Purge Data:
T Volatiles 0 Cyanide Volume | pH | S.C. | TempeC) | Turbidity | Notes
B Semivolatiles | Prietals Initial
afcB ETTAL Metals 1
0 Pesticides 0O Priority Pollutants 2
O Explosives 0O RCRA 8 3
,D’(ﬁer (list): 3 Selected Metals (list): 4
e Sl e 5
ANerkery 6
[Z4
Sample
Laboratory(s): 5"“,__ / Q‘M; e Date Shipped: ~ £2, 17 /9 ) / & /Q /o[




SAMPLE DATA SHEET
Sample Date: Sample Time: Sample Number:
A Sio| Jzo & LS~ SPEAH
Si : . Sampling Method: Sample Location:
> ~
h 3/ 5,)33 Spen
d Saanl‘ 4 Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil peab O Surface Water Well Casing Size & Depth:
j’gbsurface Soit 0 Composite D Groundwater Static Water Level:
] Sedimer-ni N O Monitoring Well "I One Casing Volume: -
O Waste Sample Depth: 0 Domestic Well Start Purge (hrs):
/ .
0O Other lf‘ . "S 0 Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
Clay, W/saads gravel seme shale grag
Total Purge Vol al):
f‘hfp mwyd Brn (loyrf/q) oL | D Waste a ge Volume (gal)
c (__ 0O Other Purge Method:
Analysis: Purge Data:
,B’Volaﬁles 0O Cyanide Volume | pH S.C. Temp(®C) | Turbidity | Notes
o Semivolatiles | rMetals Initial
erPes AL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3
O Other (list): D Selected Metals (list): 4
5
6
Sample
Laboratory(s): 9 TL__ Date Shipped: €2 / q /o }

Observations/Notes:




SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
LL 59 B 8o IS LL57-5B0SE
Sampled By: - Signm Sampling Method: Sample Location:
.o rwy
Tcoben)ird | \cA~ S fy)ﬁwa
74 . e o : ’ -
Solid Sa#pl Aqueous Sample
Solid Sample Type: S_'ample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil _aCrab O Surface Water Well Casing Size & Depth:
ﬂ’ﬁbsurfacc Soil 0 Composite 1 Groundwater Static Water Level:
D Sedimel;t. 7 - ' O Monitoring Well ~ | One Casing Volume:
0 Waste Sample Depth: D Domestic Well Start Purge (brs):
OOther_ . 8 - ?, 5—’ DOther End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
CJ&’ w/'§ ravel cands some shale FAA&MA"’}
/ Fe tve’ ne JJSie / ) 0 Waste Total Purge Volume (gal):
e i®yr %¢) CL-
Mme® Y L Bon L 0O Other Purge Method:
Analysis: Purge Data:
/B’%]ahl es ' Cyam de Yolume pH S.C. Temp(°C) Tlll'bldlty Notes
_Semivolatiles @ Fetals Initial
j’é ,zrﬁu, Metals 1
(1 Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3
O Other (list): O Selected Metals (list): 4
5
6
Sample
Laboratory(s): ﬁ‘T‘ L Date Shipped: / 7 / o)
Observations/Notes:




PLEX LfJ =
s ientific
¢ SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
CL-59 & 1810 2% 5 £S5 —SB05C
Samy lch Signature(s): Sampling Method: Sample Location:
gl 2 \",,),J g (g(hwf?( Fzg‘ p
e | LR 3 Syl it Symer
Solid Sarbblé\ Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil 2Grab O Surface Water Well Casing Size & Depth:
msurface Soil O Composite 0 Groundwater Static Water Level:
O Sediment O Monitoring Well | One Casing Volume: i
0 Waste Sample Depth: 0 Domestic Well Start Purge (hrs):
/ /
0 Other [3 ~/ Y 0 Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, efc.): O Seep Total Purge Time:
SAads, elis gravel sh4 ments
‘some dapstone fee-ch. vovsles | oo Total Purge Volume (gal):
— ! wmottlep colo
0 Other Purge Method:
Analysis: Purge Data:
,ﬂOlatiles o CyﬂnldC Volume pH S.C. Temp(°C) T\ll'bid]ty Notes
& Semivolatiles |_[3-Metals Initial
£PCB ZTAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives O RCRA 8 3
O Other (list): O Selected Metals (list): 4
5
6
Sample
Laboratory(s): & “‘ l/ Date Shipped: (=1 / 1 } CD)

Observations/Notes:




E X LfJ S
ST T
mrere SAMPLE DATA SHEET
Sample Date: Sample Time: Sample Number:
8 Lo B3 S CLST-558¢ [$s)p¢,
: Signature(s): w&‘-“‘ " Sampling Method: Sample Location:
ot X .
T Covghlir) Mcﬂ\ 3" gt Sgeer)
" Solid Sa rﬁle ’ Aqueous Sample
Solid Sample Type: S_aiﬁple Collection: Aqueous Sample Type: Total Well Depth:
& Surface Soil ,ztfab 0 Surface Water Well Casing Size & Depth:
O Subsurface Soil 0 Composite OJ Groundwater Static Water Level:
O Sediment O Monitoring Well | One Casing Volume: i
£ Waste Sample Depth: O Domestic Well Start Purge (brs):
O-12" etegt
O Other Gl Zl| Voi O Other End Purge (hrs):
Sample Description (sand, c]ay dry, mmst, wet, etc.): 0 Seep Total Purge Time:
$and, very pre g W/l t; And
/ revel c: S‘\"’IJ F' g men s 0 Waste Total Purge Volume (gal):
Mvvyel Trn r%) TR Y T,
0 Other ge Methoc:
S
Analysis: Purge Data:
F’Volatiles O Cyamde Volume pH S.C. Temp(°C) 'I‘urbidity Notes
& Semivolatiles ey Metals Initial
ZrcB B TAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRA S 3
0O Other (list): O Selected Metals (list): 4
5 »
6
Sample
Laboratory(s): TL_ l CDMA’J , A Date Shipped: e /7 / o ) / £ / & /0 /

Observations/Notes:

M,S/MGD




PLEX l.t] S
i ti ic
serentry SAMPLE DATA SHEET
Site Name: Sample Date: Sample Time: Sample Number:
L5 & Bo) e Joo CLST-SPBOEA
Sampled By: 0 Si Sampling Method: Sample Location:
U‘—é l/" p ]' \+ 6
(, Lego2 37 44t e
! Solid Sample i ’ Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
0 Surface Soil _aerib O Surface Water Well Casing Size & Depth:
LrSubsurface Soil 00 Composite 0 Groundwater Static Water Level:
O Sediment N O Monitoring Well | *1 One Casing Volume: v
O Waste Sample Depth: O Domestic Well Start Purge (hrs):
/
0 Other é "9 O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
Clay, n}/‘(:\v\ e geavel and shale pragmen
very sheg ( mov ye( Bor\ (CyC /4 )| o Waste Total Purge Volume (gal):
v &hehtly mo < ‘*"bs
ve h| 3 y ! ‘ O Other Purge Method:
CL-
Analysis: Purge Data:
,E’%latiles 0 Cyanide Volume | pH SC. Temp(°’C) | Turbidity | Notes
BT Semivolatiles L#rMetals Initial
ﬁCB Dﬂ’fL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3
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5
6
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Laboratory(s): s‘r L Date Shipped: 5 / 7 /p {
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Site Name: Sample Date: - Sample Time: Sample Number:
CL-ST g8l c735 CLS7- Spo6c B
Sampl;_c‘l By: o} M . Si : Sax:;pling I\:Iethod: Sample Location:
ColopaZ 0 5 37 89)1t Speor’
- . L 7 -
7" Solid Sample < Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
D Surface Soil §2Crab O Surface Water Well Casing Size & Depth:
2’§1bsurface Soil O Composite (1 Groundwater Static Water Level:
0 Scd..imer‘lf 0 Monitoring Well * | One Casing Volume: N
) Waste Sample Depth: O Domestic Well Start Purge (hrs):
0 Other /0 ~/ 2_’ O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): as Total Purge Time:
Clay, W sona faded g; Shate Fra meals P
ctiee , Mmov yel Bra /[9)’4( 74} O Waste Total Purge Volume (gal):
c L 03 Other Purge Method:
Analysis: Purge Data:
'( Volatiles ] Cyamde Volume pH S.C. Tcmp("C) Tl.l!bldlty Notes
JoSemivolatiles A Metals Initial
e PCB @ TAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3 ,
O Other (list): O Selected Metals {list): 4
5
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Site Name: Sample Date: Sample Time: Sample Number:
ey | Bi8ie ] JOoo CLST -SBecde
Sampled By: ignatere(sy.——=" Sampling Method: Sample Location:
. Le 2—/ W 3/ ,
J. Cowcpplir” 0 sé/nl ?oa,u
Y Solid Sample | 4 Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil BCrab O Surface Water Well Casing Size & Depth:
2 Subsurface Soil O Composite O Groundwater Static Water Level:
0 Sedlmel;t {1 Monitoring Well " "] One Casing Volume:
1 Waste Sample Depth: O Domestic Well Start Purge (hrs):
g Other |2 } 3 ‘g Q Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
C/a)// v/fnnvs/drwe-l/ Shale F mev\“j Vel ~
¢anostone’ obble Fe ek acdurles | P Waste ° ge Volume (gal):
Mmoo yel o rn 6"7’ 79) el 0 Other Purge Method:
Analysis: Purge Data:
ﬂ/\lolaﬁles I Cyanide Volume | pH S.C. Temp(°C) | Turbidity | Notes
et Semivolatiles | e Metals Initial
'PeB & TAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRAS 3
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5
6
Sample
Laboratory(s): 5 TL. Date Shipped: & / q / o)
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Site Name: Sample Date: Sample Time: Sample Number:
CL5Y eywy | 1420 CLS9- 5507 floT
Sampled.‘B);‘:J SW)L_%.W Sampling Method: Sample Location:
Faltee g 11 n .
LM #CJAL.\ 376,01} Spor
N i ] g -
v Solid Saniple v 7 Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
p*sﬁ:facc Soil ztﬁ 0 Surface Water Well Casing Size & Depth:
O Subsurface Soil O Composite O Groundwater Static Water Level:
O Sediment N O Monitoring Well | One Casing Volume: -
0 Waste Sample Depth: 0 Domestic Well Start Purge (hrs):
End Purge (hrs):
0 Other 6'12—“ Ve 4 O Other g
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
SAra D> Vey Facra wfsi(ty rancls S‘Mk
/ 3 7 / 3 [y
Sewng. Brick debrs - O Waste Total Purge Volume (gal):
Mo D yel )« PtV (w0 v S'/"f)
O Other Purge Method:
SuJ :
Analysis: Purge Data:
_D%laﬁles O Cyanide Volume | pH s.C. Temp(°C) | Turbidity | Notes
2 Semivolatiles P Metals Initial
& PCB LrTAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3
O Other (list): 0 Selected Metals (list): 4
5
6
Sample
Laboratory(s): 5TL Lonprt ba Date Shipped: g/cf/ol / g/g /o |
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Sampled By: Signature(s): Sampling Method: Sample Location:
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Solid Sﬁ!ple 0 ! Aqueous Sample
Solid Sample Type: Sample Coilection: Agueous Sample Type: Total Well Depth:
O Surface Soil “BCrab 0 Surface Water Well Casing Size & Depth:
_QSﬁBsurface Soil 0O Composite 0O Groundwater Static Water Level:
V m] Sedimet-li | ) O Monitoring Well " | One Casing Volume: *
01 Waste Sample Depth: 0O Domestic Well Start Purge (hrs):
/
O Other é -~8 O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
Clty w/sarne J-mwe( § shale
Serg fe rieh sTens O Waste Total Purge Volume (gal):
mew yeer. Bropan (coys )
o L O Other Purge Method:
Analysis: Purge Data:
Wiaﬁles O Cyam de Volume pH S.C. Temp(°C) Turbidity Notes
1 Semivolatiles Ja’ﬁtals Initial
E’ﬁ D/T(L Metals 1
3 Pesticides 0O Priority Pollutants 2
O Explosives O RCRA 8 3
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Aberbary Vinits [
G ra\p S) 2o <
Sample
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Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
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,G’qusurface Soil 0 Composite ' O Groundwater Static Water Level:
O Sediment N O Monitoring Well | One Casing Volume:
0 Waste Sample Depth: 0 Domestic Well Start Purge (hrs):
'
O Other /O -12_ O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Totat Purge Time:
& w/icome Y rave| AnD shale
o Wi Lifbte sanp P .
Shep M bye ! B (Iayr%) 0 Waste To! ge Volume (gal):
C - 0 Other Purge Method:
Analysis: Purge Data:
Zl/V olatiles O Cyanide Volume | pH | S.C. | TempeC) | Turbidity | Notes
EI/Semivolatiles e Metals Initial
a'PcB BTAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3
D Other (tist): D Selected Metals (list): 4
5
6
Sample
Laboratory(s): Date Shipped:
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LLat &i17e) oo | CLSy-5PoIC.
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Lol } - // .
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Solid Sa 4 Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil aGrab O Surface Water Well Casing Size & Depth:
D-Subsurface Soil 0 Composite D Groundwater Static Water Level:
O Sedimcr;f | B O Monitoring Well " | One Casing Volume: N
0 Waste Sample Depth: 0O Domestic Well Start Purge (hrs):
O Other I Z’_ "‘/ é / O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): 0 Seep Total Purge Time:
d{na_/ -J/a s ,é shale
,/g,»/ s(lff M‘D Onéd 3,,‘7 {/A){/) ] Waste Total Purge Volume (gal):
C (L 0O Other Purge Method:
Analysis: Purge Data:
e Volatiles O Cyanide Volume | pH | S.C. [ TempC) | Tumbidity | Notes
& Semivolatiles ,Bﬁetals Initial
£ FCB LrTAL Metals 1
O Pesticides 0 Priority Pollutants 2
0O Explosives O RCRA 8 3
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5
6
Sample
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L5 g 17 10| 1G/5 CLS?T — SPoID
Sampled By:, . Signature(s);,,. ¢ &= { Sampling Method: Sample Location:
eh Pl |3"50%
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Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil ™ R6rab O Surface Water Well Casing Size & Depth:
-7 Subsurface Soil D Composite O Groundwater Static Water Level:
O Sediment N O Monitoring Well | One Casing Volume: -
0 Waste Sample Depth: O Domestic Well Start Purge (hrs):
- End Purge :
O Other 18 /‘f‘ | O Other ge (hrs)
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
L£RAID Mmep -conrse ra, Soma erlts
Save/ g 5?4/( motfles colo~ | O Waste Total Purge Volume (gal):
S 0 Other Purge Method:
Anpalysis: Purge Data:
P/Volatiles 0 Cyanide Volume pH S.C. Temp(°C) | Turbidity Notes
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erPCB . TAL Metals 1
O] Pesticides O Priority Pollutants 2
O Explosives O RCRA 8 3
0 Other (list): 0O Selected Metals list): 4
5
6
Sample
Laboratory(s): 51—!/ Date Shipped:
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Sampled By: - W Sampling Method: Sample Location: '
Lopet 3" plit g0
4 - +#= £ .
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0O Waste Sample Depth: . 0O Domestic Well Start Purge (hrs):
0 Other : 2@ -—2‘ " , OOther_ | EndPurge (hrs):
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;,M-e{/ med o ca»ﬂcJMmJj Mettiep Color
sowme sifts O Waste Total Purge Volume (gal):
%} S 0O Other Purge Method:
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{ Pﬂﬁlysu: Purge Data:
0 Volatiles J, o Cya.mde Volume pH S.C. Temp(°C) Turbidity Notes
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O Explosives O RCRA 8 3
_JZ/Othcr (List): O Selected Metals (list): 4
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T comgh!! 3" 5l t gpom
Solid Sample -7 Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
ﬂdm Soil (Gt O Surface Water Well Casing Size & Depth:
O Subsurface Soil 0 Composite O Groundwater Static Water Level:
O Sediment B O Monitoring Well | One Casing Volume:
O Waste Sample Depth: 0 Domestic Well Start Purge (hrs):
. o~ 12" acl l, bt €
O Other & _{2_’ Vo ys OOther | EndPurge Gs):
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PRy S
Moo e ef ’3/:0 e 1 Other Purge Method:
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Site Name: Sample Date: Sample Time: Sample Number:
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Arren- e Wl
Cugrh ) h&tﬂdg\ P 2% F ot ?ﬁwﬁ) |
Solid Sarkple () Aqueous Sample
Solid Sample Type: Sample Coilection: Aqueous Sample Type: Total Weli Depth:
O Surface Soil &Grab O Surface Water Well Casing Size & Depth:
Béubsurface Soil 0O Composite O Groundwater Static Water Level:
O Sediment - O Monitoring Well | One Casing Volume:
0 Waste Sample Depth: 0O Domestic Well Start Purge (hrs):
J
O Other / -2 O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): Q Seep Total Purge Time:
Ciay /st gravel ¢ shale
st £~ Meb dregeay @ s "’) O Waste Total Purge Volume (gal):
c Y 0O Other Purge Method:
Analysis: Purge Data:
‘E/Volatiles O Cyanide Volume | pH | S.C. | Temp*CQ) | Tumbidity | Notes
& Semivolatiles eMetals Initial
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O Pesticides O Priority Pollutants 2
O Explosives ORCRA 8 3
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5
6
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ooy WAl b po |35/ it Spoee
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Solid Sample Type: Sample Collection: Aqueous Sampie Type: Total Well Depth:
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.E’Sﬁsurface Soil 0 Composite ) Groundwater Static Water Level:
O Sediment B O Monitoring Well | One Casing Volume:
O Waste Sample Depth: O Domestic Well Start Purge (hrs):
)
0O Other g . 7 O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): D Seep Total Purge Time:
LAy, © some grave/ ‘t' shale
movyel Bra éo,ff.r/‘{) 0 Waste Total Purge Volume (gal):
Ci- 3 Other Purge Method:
Analysis: Purge Data:
MIanles 0 Cyamde Yolume pH S.C. Temp("C) Mldity Notes
_D-8emivolatiles | aMetals Initial
2PCB JEITAL Metals 1
O Pesticides 0O Priority Pollutants 2
O Explosives ORCRA 8 3
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5
6
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Laboratory(s): 5TL- Date Shipped: ¢ /7 /D )
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Site Name: Sample Date: Sample Time: Sample Number:
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Sampleq B‘y: SUATR Slgnature(s)M— i Sax;:plmg M\ethod: Sample Location:
Cb?k]?p 3 9{) |+ 5}7:@/0
“ Solid Sar{*)le 6 ' Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil | ExCrab O Surface Water Well Casing Size & Depth:
=Subsurface Soil 0O Composite D Groundwater Static Water Level:
O Sediment " " | ©Monitoring Wet | One Casing Volume: -
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OOther }é,-—/g { 0 Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
HGueer 2600 :
Ceay, wfweatherey cA are, gravel O Waste Total Purge Volume (gal):
Somg Savd  Mebh T A
Mot yel Braw  19YRS/Y sty Wy wet O Other Purge Method:
C L
Analysis: Purge Data:
.B’Vo]aﬁles O Cyamde Volume pH S.C. Temp(°C) Turbidity Notes
L Semivolatiles 1 Metals Initial
P-PCB A TAL Metals 1
D Pesticides ¢ Priority Pollutants 2
O Explosives ORCRA 8 3
O Other (list): O Selected Metals (list): 4
5
6
Sample
Laboratory(s): [DT L Date Shipped: o / 7 / ol
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Site Name: Sample Date: Sample Time: Sample Number:
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Sampled By: Signature(s): Sampling Method: Sample Location:
L e 2 2 -
';]’..Cerf:l..”p g é?/)lf%ﬂouﬂ
7 Solid Sample 3 Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil Grab D Surface Water Well Casing Size & Depth:
& Subsurface Soil O Composite {3 Groundwater Static Water Level:
O Sediment N O Monitoring Well | One Casing Volume: -
0O Waste Sample Depth: 0O Domestic Well Start Purge (hrs):
O Other 217“'— 25, S O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
Clly, wf westherces gh.dg/ some gorvel
gl.skﬁy Mo Med bl 5f4yé~Y'ﬂDWaste Total Purge Volume (gal):
C L. O Other Purge Method:
Analysis: Purge Data:
yalatiles 0 Cyanide Volume pH sC. Temp(°C) | Turbidity Notes
-B-Semivolatiles “TTMetals Initial
2-CB & TAL Metals 1
DO Pesticides O Priority Poliutants 2
O Explosives ORCRA 8 3
O Other (list): O Selected Metals (list): 4
5
6
Sample
Laboratory(s): 3‘[‘[‘_‘_ Date Shipped: & /7 / 6)

Observations/Notes:
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Site Name: Sample Date: Sample Time: Sample Number:
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Sampled B)_l{ Ve SW > Samp{ing Method: Sample Location:
“”"S’L""’ Wl bectle r”
" Solid San‘ple ' Aqueous Sample
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Dcpgh;
_Z2-7 _be s
O Surface Soil OGrab O Surface Water Well C.asmijm & Dépth:
O Subsurface Soil O Composite fd'éroundwaxer Static Water Level:
L L . 2o BGS
O Sediment O Monitoring Well One Casing Volume:
O Waste Sample Depth: 0O Domestic Well Start Purge (hrs):
=,
OOther z‘omepﬁp Ao, ¢| End Purge (hrs):
P i
Sample Description (sand, clay, dry, moist, wet, etc.): O1'Seep Total Purge Time:
. s ———
1 Waste Total Purge Volume (gal):
g r————eny
Purge Method:
OGOther ,\) oL
Analysis: Purge Data:
-E/Volatiles =) Cyamdc Volume pH Temp(°C) Turbidity Notes
mf AT
€T Semivolatiles ,a‘m:tals Initial
= PCB _ATAL MetatsCillered [ 1
2 Pesticides O Priority Pollutants - 2
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5
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Sampl j ~4- ern
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Site Name: Sample Date: Sample Time: Sample Number:
CL S5 ei8io) 4| 1430 LS5~ W50
Sampled By: Signature(s): Wﬂ-&&é Sampling Method: Sample Location:
c. Lorer 5,1) . d
- Cawg-,k’!") EDIﬂﬁ& o 21 C"’:ﬁ‘r\l), Mrng
YSolid Saniple 4 Aqueous Sample '
Solid Sample Type: Sample Collection: Aqueous Sample Type: Total Well Depth:
O Surface Soil DGrab [ Surface Water Well Casing Size & Depth:
O Subsurface Soil y'd)mpositc O Groundwater Static Water Level:
0 Sedinxer;i - O Monitoring Well " °| One Casing Volume: <
| - Waste Sample Depth: 0O Domestic Well Start Purge (hrs):
0O Other O Other End Purge (hrs):
Sample Description (sand, clay, dry, moist, wet, etc.): O Seep Total Purge Time:
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3 { © il co
Ce f"lf) orite of sor l_s/D Hn‘{j Waste Total Purge Volume (gal):
From L Drumg
01 Other Purge Method:
Analysis: Purge Data:

& Volatiles 0 Cyanide Volume | pH S.C. Temp°C) | Turbidity | Notes
0 Semivolatiles e Metals Initial
2PcB O TAL Metals 1
O Pesticides O Priority Pollutants 2
O Explosives -RCRA 8 3
O Other (list): 0 Selected Metals (list): 4

5

6

Sample
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s‘{%{ oD "I%f ™ ») : Jahn Covhli'v
DEPTH SAMPLES )
ifg;o)w Sample [Resovery [ PD T Blow SOIL DESCRIPTION REMARKS
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11/26/02

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE C-1

ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Scar 1 Scar 1 Scar 2 Scar 2 Acid Fueling Station | Acid Fueling Station
Sample ID CL59-SS01 CL59-SBO1A CL59-SS02 CL59-SB02A CL59-SS03 CL59-SBO3A
Sample Depth (feet) 0-1 2-4 0-1 3-4 0-1 3-5
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (ugkg) | Result [LF |VF Result |LF [VF Result_[LF [VF Result |LF [VF Result_[LF [VF Result |LF JVF
Volatiles - Method 8260 (ug/kg)
1,1,1-Trichloroethane* 768,498 5.6/ U 58| U 57| U 58| U 5.8/ U 59| U
1,1,2,2-Tetrachloroethane 384 56| U 58| U 571U 58| U 58| U 59|U
1,1,2-Trichloro-1,2,2-trifluoroethane] 5,600,000 5.6/ U 5.8/ U 57/ U 5.8/ U 5.8/ U 59(U
1,1,2-Trichloroethane 843 56| U 58| U 571U 58| U 58| U 59|U
1,1-Dichloroethane* 589,415 5.6/ U 58| U 57| U 58| U 58| U 59| U
1,1-Dichloroethene 54 56| U 58| U 57|U 58| U 58| U 59| U
1,2,4-Trichlorobenzene* 650,000 56({U | Mm 58|/U |Mm 57(U | M,m 58|/U |Mm 58U 59(U
1,2-Dibromo-3-chloropropane 450 111U | Mm 12|U [M;m 111U | Mm 12|U [M;m 12| U 12| U
1,2-Dibromoethane 6.9 56| U 58| U 571U 58| U 58| U 59| U
1,2-Dichlorobenzene* 370,000 56/U | Mm 58|{U | Mm 57/U | M,m 58|{U | Mm 5.8/ U 59(U
1,2-Dichloroethane 346 5.6/ U 58| U 57| U 58| U 58| U 59| U
1,2-Dichloropropane 351 5.6| U 5.8|U 57| U 5.8| U 5.8| U 59| U
1,3-Dichlorobenzene* 13,000 56/U | Mm 58|{U | Mm 57/U | M,m 58|{U | Mm 5.8/ U 59(U
1,4-Dichlorob 3,400 56(/U |Mm 58|U [Mm 57(U |Mm 58|U [Mm 5.8/ U 59| U
2-Butanone (MEK)* 7,325,377 22|U | UJc 23|U | UJc 23|U | UJc 23| U | UJc 23|U [UJc 23| U [UJc
2-Hexanone* - 22|U | UJc 23| U | UJc 23|U | UJc 23|U | UJc 23|U |[UJc 23| U [UJc
4-Methyl-2-Pentanone (MIBK)* 786,532 22| U 23| U 23| U 23| U 23| U 23| U
Acetone* 1,569,639 22|U | UJc 23|U | UJc 23|U | UJc 23| U | UJc 23|U [UJc 23|U [UJ,c
Benzene 650 56| U 58| U 571U 58| U 58| U 59|U
Bromodichloromethane 1,024 56| U 58| U 571U 58| U 58| U 59|U
Bromoform 61,569 56|U [Mm 58|U [Mm 571U [Mm 58|/U [Mm 58| U 59| U
Bromomethane* 3,897 11U 12| U 11U 12| U 12| U 12| U
Carbon Disulfide* 355,340 5.6/ U 58| U 57| U 58| U 58| U 59| U
Carbon Tetrachloride 239 56| U 58| U 571U 58| U 58| U 59|U
Chlorobenzene* 152,065 56| U 58| U 571U 58| U 58| U 59|U
Chloroethane 3,026 11U 12| U 11U 12| U 12| U 12| U
Chloroform 244 5.6/ U 58| U 57| U 58| U 5.8/ U 59| U
Chloromethane 1,227 11U 12| U 11U 12| U 12| U 12| U
cis-1,2-Dichloroethene* 42,942 28| U 29| U 29|U 29| U 58| U 29| U
cis-1,3-Dichloropropene 700 5.6| U 5.8|U 57| U 5.8|U 5.8| U 59| U
Cyclohexane* 140,000 11U 12| U 11U 12| U 12| U 12| U
Dibromochloromethane 1,109 56| U 58| U 571U 58| U 58| U 59| U
Dichlorodifluoromethane* 94,000 11U 12| U 11U 12| U 12| U 12| U
Ethylbenzene* 230,000 5.6/ U 58| U 57| U 58| U 58| U 59| U
Isopropylbenzene (Cumeme)* 16,000 5.6| U 5.8| U 57| U 5.8| U 5.8| U 59| U
Methyl acetate* 22,000,000 MU [Mm 12|U [Mm MU [Mm 12|U [Mm 12|U [Mm 12|U |[Mm
Methyl tert-butyl ether 17,000 22| U 23| U 23| U 23| U 23| U 23| U
Methylcyclohexane* 2,600,000 11U 12| U 11U 12| U 12| U 12| U
Methylene Chloride 8,881 5.6/ U 58| U 57| U 58| U 58| U 59| U
Styrene* 1,700,000 5.6/ U 58| U 57| U 58| U 5.8/ U 59| U
Tetrachloroethene 5,686 56| U 58| U 571U 58| U 58| U 59| U
Toluene* 520,000 1.4(J 0.94| J 0.68| J 58| U 58| U 59| U
trans-1,2-Dichloroethene* 63,238 28| U 29|U 29|U 29|U 58| U 29|U
trans-1,3-Dichloropropene 700 5.6| U 5.8|U 57| U 5.8| U 5.8| U 59| U
Trichloroethene 2,770 56| U 58| U 571U 58| U 58| U 59|U
Trichlorofluoromethane* 390,000 11U 12| U 11U 121U 12| U 121U
Vinyl Chloride 150 11U 12| U 11U 12| U 12| U 12| U
Xylenes (total)* 210,000 5.6/ U 58| U 57|U 58| U 5.8/ U 59| U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-1
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TABLE C-1

ORGANIC ANALYTICAL RESULTS

SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO
Location Scar 1 Scar 1 Scar 2 Scar 2 Acid Fueling Station | Acid Fueling Station
Sample ID CL59-SS01 CL59-SBO1A CL59-SS02 CL59-SB02A CL59-SS03 CL59-SBO3A
Sample Depth (feet) 0-1 2-4 0-1 3-4 0-1 3-5
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (uglkg) | Result [LF [VF Result [LF [VF Result JLF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Semivolatiles - Method 8270 (ug/kg)
1,1"-Biphenyl* 350,000 370| U 380| U 380 U 380| U 380| U 390| U
1,2,4-Trichlorobenzene* 646,181 370| U 380| U 380| U 380| U 380| U 390| U
1,2-Dichlorobenzene* 370,000 370| U 380| U 380| U 380| U 380| U 390| U
1,3-Dichlorobenzene* 13,237 370| U 380| U 380| U 380| U 380| U 390| U
1,4-Dichlorobenzene 3,444 370| U 380| U 380| U 380| U 380| U 390| U
Bis(2-Chloroisopropyl) ether [2,2'-
oxybis(1-chloropropane)] 2,884 370| U 380| U 380| U 380{ U 380/ U 390 U
2,4,5-Trichlorophenol* 6,110,310 370| U 380| U 380| U [UJs 380| U 380| U 390| U
2,4,6-Trichlorophenol 44,216 370| U 380| U 380| U [UJs 380| U 380| U 390| U
2,4-Dichlorophenol* 183,309 370| U 380| U 380|U |UJs 380| U 380| U 390| U
2,4-Dimethylphenol* 1,222,062 370| U [RI 380|U |RJI 380|U |Ril 380U |RJI 380| U 390| U
2,4-Dinitrophenol* 122,206 1800/ U |R.c 1800/ U |R,c 1800/ U |R.c 1900/ U |R,c 1800/ U |Rec 1900/ U |R.c
2,4-Dinitrotoluene* 122,206 370[ U 380| U 380| U 380| U 380| U 390| U
2,6-Dinitrotoluene* 61,103 370| U 380| U 380| U 380| U 380| U 390| U
2-Chloronaphthalene* 4,936,641 370| U 380| U 380| U 380| U 380| U 390| U
2-Chlorophenol* 63,398 370| U 380| U 380| U [UJs 380| U 380| U 390| U
2-Methylnaphthalene* - 370| U 380| U 380| U 380| U 380| U 390| U
2-Methylphenol* 3,055,155 370| U 380| U 380| U [UJs 380| U 380| U 390| U
2-Nitroaniline* 3,492 1800| U 1800| U 1800| U 1900| U 1800| U 1900| U
2-Nitrophenol* - 370| U 380| U 380| U [UJs 380| U 380| U 390| U
3,3-Dichlorobenzidine 1,081 1800/ U | UJJI 1800| U [ UJI 1800/ U | UJJI 1900| U [ UJI 1800/ U [ UJ)I 1900| U | UJJI
3-Nitroaniline* - 1800| U 1800| U 1800| U 1900| U 1800| U 1900| U
4,6-Dinitro-2-methylphenol* - 1800| U 1800| U 1800/ U | UJs 1900| U 1800| U 1900| U
4-Bromophenyl-phenyl ether* - 370{ U 380{ U 380( U 380{ U 380| U 390{ U
4-Chloro-3-methylphenol* - 370| U 380| U 380| U [UJs 380| U 380| U 390| U
4-Chloroaniline* 244,412 370| U [UJ) 380U [UJI 380/ U | UJI 380U [UJI 380| U 390| U
4-Chlorophenyl phenyl ether* - 370{ U 380{ U 380( U 380{ U 380| U 390{ U
4-Methylphenol* 305,515 370| U 380| U 380| U [UJs 380| U 380| U 390| U
4-Nitroaniline* - 1800| U 1800| U 1800| U 1900| U 1800| U 1900| U
4-Nitrophenol* 488,825 1800/ U | UJJI 1800| U [ UJI 1800/ U | UJ|I 1900| U [ UJI 1800/ U | Rl 1900/ U | R
Acenaphthene* 3,681,706 370| U 380| U 380| U 380| U 380| U 390| U
Acenaphthylene* - 370| U 380| U 380| U 380| U 380| U 390| U
Acetophenone* 490 370/ U 380| U 380| U 380| U 380| U 390| U
Anthracene* 21,896,121 370| U 380| U 380| U 380| U 380| U 390| U
Atrazine 2,200 370| U 380| U 380| U 380| U 380| U 390| U
Benzaldehyde* 6,100,000 370| U 380| U 380| U 380| U 380| U 390| U
Benzo(a)anthracene 621 370( U 380| U 380( U 380| U 380 U 390| U
IBenzo(a)pyrene 62 370l U 380| U 380| U 380| U 380| U 390| U
|Benzo(b)fluoranthene 621 370[ U 380| U 380[ U 380| U 72|J 390| U
|Benzo(ghi)perylene - 370| U 380| U 380| U 380| U 69| J 390| U
Benzo(k)fluoranthene 6,215 370| U 380| U 380| U 380| U 380| U 390| U
Butylbenzylphthalate* 12,220,619 370[ U 380| U 380| U 380| U 380| U 390| U
Bis(2-Chloroethoxy) methane* - 370| U 380| U 380| U 380| U 380| U 390| U
Bis(2-Chloroethyl) ether 211 370| U 380| U 380| U 380| U 380| U 390| U
Bis(2-Ethylhexyl)phthalate 34,741 370| U 380| U 380| U 380| U 380| U 390| U
Caprolactam* 31,000,000 370| U 380| U 380| U 380| U 380| U 390| U
Carbazole 24,319 370| U 380| U 380| U 380| U 380| U 390| U
Chrysene 62,148 370| U 380| U 56| J 380| U 380| U 62| J
Di-n-butylphthalate* 6,110,310 370| U 380| U 380| U 380| U 380| U 390| U
LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections
NA - Not analyzed C-2




11/26/02 TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Scar 1 Scar 1 Scar 2 Scar 2 Acid Fueling Station | Acid Fueling Station
Sample ID CL59-SS01 CL59-SBO1A CL59-SS02 CL59-SB02A CL59-SS03 CL59-SBO3A
Sample Depth (feet) 0-1 2-4 0-1 3-4 0-1 3-5
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result |LF [VF Result |LF |VF Result |LF [VF Result |LF [VF Result |LF |VF
Di-n-octylphthalate* 1,222,062 370[ U 380[ U 380[ U 380[ U 380[ U 390[ U
Dibenz(a,h)anthracene 62 370| U 380| U 380| U 380| U 380| U 390( U
Dibenzofuran* 290,526 370| U 380| U 380| U 380| U 380| U 390| U
Diethylphthalate* 48,882,478 370| U 380| U 380| U 380| U 380| U 390| U
Dimethylphthalate* 100,000,000 370| U 380| U 380| U 380| U 380| U 390| U
Fluoranthene* 2,293,610 370| U 380| U 96| J 380| U 68| J 150| J
Fluorene* 2,643,614 370| U 380| U 380| U 380| U 380| U 390| U
Hexachlorobutadiene 6,200 370| U 380| U 380| U 380| U 380| U 390| U
Hexachlorobenzene 304 370 U 380| U 380| U 380| U 380| U 390| U
Hexachlorocyclopentadiene* 423,336 1800( U | UJ,I 1800| U | UJ,I 1800( U | UJ,I 1900| U | UJ,I 1800 U 1900 U
Hexachloroethane 34,741 370| U 380| U 380| U 380| U 380| U 390| U
Ind (1,2,3-cd)pyrene 621 370| U 380| U 380| U 380| U 380| U 390| U
Isophorone 511,979 370| U 380| U 380| U 380| U 380| U 390| U
N-nitroso-di-N-propylamine 69 370| U 380{ U 380| U 380{ U 380| U 390{ U
N-Nitrosodiphenylamine 99,261 370| U 380| U 380| U 380| U 380| U 390| U
Naphthalene* 55,916 370| U 380| U 380| U 380| U 380| U 390| U
Nitrobenzene* 19,641 370| U 380| U 380| U 380| U 380| U 390| U
Pentachlorophenol 2,979 370| U 380| U 380|U [UJs 380| U 380|U [UJI 390{U [UJ]
Phenanthrene* - 370| U 380| U 68| J 380| U 380| U 120) J
Phenol* 36,661,858 370| U 380| U 380|U [UJs 380| U 380| U 390| U
Pyrene* 2,308,676 370| U 380| U 79| J 380| U 61| J 110| J
PAHs - Method 8270 SIM (ug/kg)

1-Methylnaphthalene - 74U 7.71U 7.7(U 7.71U 7.7(U 7.8|U
2-Chloronaphthalene* 4,936,641 74| U 771U 7.7|U 77U 771U 7.8 U
2-Methylnaphthalene - 8/ U 8.3| U 8.3/ U 6.7)J 8.3| U 84| U
Acenaphthene* 3,681,706 74| U 771U 9.8 771U 771U 16
Acenaphthylene - 74U 7.71U 7.7(U 771U 5.9|J 7.8|U
Anthracene* 21,896,121 74U 7.7]U 13 7.7]U 3.9[J 30
Benzo(a)anthracene 621 7(J 7.7 U 44 7.71U 42 61
Benzo(a)pyrene 62 8.7 77]0 43 77]0 56/ 54

B 621 12 7.71U 51 7.71U 77 50
Benzo(ghi)perylene - 9.3 771U 32 771U 44 32
Benzo(k)fluoranthene 6,215 6.6 J 7.7\ U 31 7.7\ U 37 43
Carbazole 24,319 74U 771U 13 M,m 771U 3.5]J 14
Chrysene 62,148 15| 17 58 25 52 62
Dibenz(a,h)anthracene 62 74U 7.71U 7.9 7.71U 10 8.8
|Euoranthene‘ 2,293,610 19 7.71U 110 7.71U 74 170
Fluorene* 2,643,614 74U 771U 9.2 771U 771U |[Rc 18 J.c
[Indeno(1,2,3-cd)pyrene 621 6.2| J 7.7 U 26| 7.71U 37 29
Naphthalene* 55,916 74(U 771U 7.7(U 771U 7.7(U 5.5|J
Phenanthrene - 8.4 77U 73 20 22 140
Pyrene* 2,308,676 12 77U 69 77U 53 100
PCBs - Method 8082 (ug/kg)

Aroclor 1016* 3,933 37(U 38|U 38(U 38|U NA NA

Aroclor 1221 222 74(U 76|U 76(U 76|U NA NA

Aroclor 1232 222 37(U 38|U 38(U 38|U NA NA

Aroclor 1242 222 74(U 76|U 76(U 76|U NA NA

Aroclor 1248 222 37(U 38|U 38(U 38|U NA NA

Aroclor 1254 222 74({U 76|U 76(U 76|U NA NA

Aroclor 1260 222 37(U 38|U 38(U 38|U NA NA

## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
#H 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-3
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FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Acid Fueling Station | Acid Fueling Station Assembly & Test Assembly & Test Assembly & Test Assembly & Test
Sample ID CL59-SB03B CL59-SB03C CL59-SS04 CL59-SB04A CL59-SB04B CL59-SB04C
Sample Depth (feet) 9-10.5 13-14.3 0-1 3-4 9-10 11-13
Sample Date Region 9 PRG 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (ugkg) | Result [LF |VF Result |LF [VF Result_[LF [VF Result |LF [VF Result _|LF [VF Result |LF [VF
Volatiles - Method 8260 (ug/kg)
1,1,1-Trichloroethane* 768,498 571U 56|U [UJs 6| U 59|U 55|U |UJs 571U
1,1,2,2-Tetrachloroethane 384 571U 56|U [UJs 6| U 59| U 55|U |UJs 571U
1,1,2-Trichloro-1,2,2-trifluoroethane] 5,600,000 57/ U 56|U |UJs 6| U 5.9(U 55U |UJs 57| U
1,1,2-Trichloroethane 843 571U 56|U [UJs 6| U 59|U 55|U |UJs 571U
1,1-Dichloroethane* 589,415 571U 56|U [UJs 6| U 59|U 55|U |UJs 571U
1,1-Dichloroethene 54 57|U 56|U [UJs 6| U 59| U 55|U |UJs 57| U
1,2,4-Trichlorobenzene* 650,000 57(U 56|U |UJs 6| U 59(U 55U |UJs 57|U
1,2-Dibromo-3-chloropropane 450 111U 111U [UJs 12| U 12| U 111U [UJs 11| U
1,2-Dibromoethane 6.9 571U 56|U [UJs 6| U 59| U 55|U |UJs 57U
1,2-Dichlorob * 370,000 57| U 56|U [UJs 6| U 59| U 55|U |UJs 57| U
1,2-Dichloroethane 346 571U 56|U [UJs 6| U 59|U 55|U |UJs 57|U
1,2-Dichloropropane 351 57| U 56|U |UJs 6| U 59| U 55|U [UJs 5.7|U
1,3-Dichlorob * 13,000 57| U 56|U [UJs 6| U 59| U 55(U |UJs 57| U
1,4-Dichlorob 3,400 57| U 56|U [UJs 6| U 59| U 55(U |UJs 57| U
2-Butanone (MEK)* 7,325,377 23|U | UJc 22|U | UJc 24|U | UJc 24| U | UJc 34|J |[Jc 23| U | UJc
2-Hexanone* - 23|U | UJc 22|U | UJc 24|U | UJc 24| U | UJc 22|U | UJc 23|U | UJc
4-Methyl-2-Pentanone (MIBK)* 786,532 23| U 22|U | UJs 241U 24(U 22|U | UJs 23| U
Acetone* 1,569,639 23|U | UJc 22|U | UJc 24|U | UJc 24| U | UJc 13|J |[Jc 23| U | UJc
Benzene 650 571U 11]J |Js 6| U 59| U 55|U |UJs 57U
Bromodichloromethane 1,024 571U 56|U [UJs 6| U 59|U 55|U |UJs 571U
Bromoform 61,569 571U 56|U [UJs 6| U 59| U 55|U |UJs 57|U
Bromomethane* 3,897 11U 111U [Uds 12| U 12| U 11U [Uds 11U
Carbon Disulfide* 355,340 57| U 56|U [UJs 6| U 59| U 55(U |UJs 57| U
Carbon Tetrachloride 239 571U 56|U [UJs 6| U 59| U 55|U |UJs 571U
Chlorobenzene* 152,065 571U 56|U [UJs 6| U 59|U 55|U |UJs 571U
Chloroethane 3,026 11U 111U [Uds 12| U 12| U 11U [Uds 11U
Chloroform 244 571U 56|U [UJs 6| U 59|U 55|U |UJs 571U
Chloromethane 1,227 11U 111U [Uds 12| U 12| U 11U [Uds 11U
cis-1,2-Dichloroethene* 42,942 28| U 2.8|U [UJs 3lU 3|U 27|U [UJs 28| U
cis-1,3-Dichloropropene 700 57| U 56|U |UJs 6l U 59| U 55|U [UJs 5.7|U
Cyclohexane* 140,000 11U 11U [Uds 12| U 12| U 11U [Uds 11U
Dibromochloromethane 1,109 571U 56|U [UJs 6| U 59|U 55|U |UJs 571U
Dichlorodifluoromethane* 94,000 11U MU [Uls 12| U 121U 11U [UJs 1My
Ethylbenzene* 230,000 57| U 56|U [UJs 6| U 59| U 55|U |UJs 57| U
Isopropylbenzene (Cumeme)* 16,000 57| U 56|U |UJs 6l U 59| U 55|U [UJs 5.7|U
Methyl acetate* 22,000,000 MU [Mm 11U [Mm 12|U [Mm 12|U [Mm 11U [Mm 11U [Mm
Methyl tert-butyl ether 17,000 23| U 22|U | UJs 24| U 24| U 22|U | UJs 23| U
Methylcyclohexane* 2,600,000 11U 11U [Uds 12| U 12| U 11U [Uds 11U
Methylene Chloride 8,881 57| U 23|J |Js 6l U 59| U 55|U [UJs 5.7|U
Styrene* 1,700,000 57| U 56|U [UJs 6| U 59| U 55|U |UJs 57| U
Tetrachloroethene 5,686 571U 56|U [UJs 6| U 59| U 55|U |UJs 57U
Toluene* 520,000 57| U 25|J [Js 6| U 59| U 55|U |UJs 57| U
trans-1,2-Dichloroethene* 63,238 28| U 28|U [UJs 3|U 3|U 27|U [UJs 28| U
trans-1,3-Dichloropropene 700 57| U 56|U |UJs 6| U 59| U 55|U [UJs 5.7|U
Trichloroethene 2,770 571U 56|U [UJs 6| U 59| U 55|U |UJs 571U
Trichlorofluoromethane* 390,000 11U MU [Uls 12| U 121U 11U [UJs 1My
Vinyl Chloride 150 11U 111U [Uds 12| U 12| U 11U [Uds 11U
Xylenes (total)* 210,000 57[U 56|U [UJs 6| U 59| U 55|U |UJs 57| U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-4
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FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Acid Fueling Station | Acid Fueling Station Assembly & Test Assembly & Test Assembly & Test Assembly & Test
Sample ID CL59-SB03B CL59-SB03C CL59-SS04 CL59-SB04A CL59-SB04B CL59-SB04C
Sample Depth (feet) 9-10.5 13-14.3 0-1 3-4 9-10 11-13
Sample Date Region 9 PRG 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (uglkg) | Result [LF [vF Result [LF [VF Result JLF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Semivolatiles - Method 8270 (ug/kg)
1,1"-Biphenyl* 350,000 380| U 370| U 400| U 390| U 360| U 370| U
1,2,4-Trichlorobenzene* 646,181 380| U 370| U 400| U 390| U 360| U 370| U
1,2-Dichlorobenzene* 370,000 380| U 370| U 400| U 390| U 360| U 370| U
1,3-Dichlorobenzene* 13,237 380| U 370| U 400| U 390| U 360| U 370| U
1,4-Dichlorobenzene 3,444 380| U 370| U 400| U 390| U 360| U 370| U
Bis(2-Chloroisopropyl) ether [2,2'-
oxybis(1-chloropropane)] 2,884 380| U 370| U 400/ U 390 U 360/ U 370{ U
2,4,5-Trichlorophenol* 6,110,310 380| U 370| U 400| U 390| U 360| U 370| U
2,4,6-Trichlorophenol 44,216 380| U 370| U 400| U 390| U 360| U 370| U
2,4-Dichlorophenol* 183,309 380| U 370| U 400| U 390| U 360| U 370| U
2,4-Dimethylphenol* 1,222,062 380| U 370| U 400| U 390| U 360| U 370| U
2,4-Dinitrophenol* 122,206 1800/ U |R.c 1800/ U |R,c 1900|U |R.c 1900/ U |R,c 1700/ U | R.c 1800/ U |R,c
2,4-Dinitrotoluene* 122,206 380| U 370| U 400| U 390| U 360| U 370| U
2,6-Dinitrotoluene* 61,103 380| U 370| U 400| U 390| U 360| U 370| U
2-Chloronaphthalene* 4,936,641 380| U 370| U 400| U 390| U 360| U 370| U
2-Chlorophenol* 63,398 380| U 370| U 400| U 390| U 360| U 370| U
2-Methylnaphthalene* - 380| U 370| U 400| U 390| U 360| U 370| U
2-Methylphenol* 3,055,155 380| U 370| U 400| U 390| U 360| U 370| U
2-Nitroaniline* 3,492 1800| U 1800| U 1900| U 1900| U 1700| U 1800| U
2-Nitrophenol* - 380| U 370| U 400| U 390| U 360| U 370| U
3,3-Dichlorobenzidine 1,081 1800/ U | UJJI 1800| U [ UJI 1900/ U | UJJI 1900| U [ UJI 1700/ U | UJI 1800| U [ UJI
3-Nitroaniline* - 1800| U 1800| U 1900| U 1900| U 1700 U 1800| U
4,6-Dinitro-2-methylphenol* - 1800| U 1800| U 1900| U 1900| U 1700 U 1800| U
4-Bromophenyl-phenyl ether* - 380( U 370{ U 400| U 390{ U 360| U 370{ U
4-Chloro-3-methylphenol* - 380| U 370| U 400| U 390| U 360| U 370| U
4-Chloroaniline* 244,412 380| U 370| U 400| U 390| U 360| U 370| U
4-Chlorophenyl phenyl ether* - 380( U 370{ U 400| U 390{ U 360| U 370{ U
4-Methylphenol* 305,515 380| U 370| U 400| U 390| U 360| U 370| U
4-Nitroaniline* - 1800| U 1800| U 1900| U 1900| U 1700 U 1800| U
4-Nitrophenol* 488,825 1800/ U |R/l 1800/ U | R 1900/ U [ Rl 1900/ U | R 1700/ U | Rl 1800/ U | R
Acenaphthene* 3,681,706 380| U 370| U 400| U 390| U 360| U 370| U
Acenaphthylene* - 380| U 370| U 400| U 390| U 360| U 370| U
Acetophenone* 490 380| U 370|U 400| U 390| U 360| U 370|U
Anthracene* 21,896,121 380| U 370| U 400| U 390| U 360| U 370| U
Atrazine 2,200 380| U 370| U 400| U 390| U 360| U 370| U
Benzaldehyde* 6,100,000 380| U 370| U 400| U 390| U 360| U 370| U
Benzo(a)anthracene 621 380( U 370| U 79| J 390| U 360( U 370| U
IBenzo(a)pyrene 62 380| U 370| U 89| J 390| U 360| U 370| U
|Benzo(b)fluoranthene 621 380[ U 370| U 110| J 390| U 360 U 370| U
|Benzo(ghi)perylene - 380| U 370| U 400| U 390| U 360| U 370| U
Benzo(k)fluoranthene 6,215 380( U 370{ U 76[J 390{ U 360( U 370{ U
Butylbenzylphthalate* 12,220,619 380| U 370| U 400| U 390| U 360| U 370| U
Bis(2-Chloroethoxy) methane* - 380| U 370| U 400| U 390| U 360| U 370| U
Bis(2-Chloroethyl) ether 211 380| U 370| U 400| U 390| U 360| U 370| U
Bis(2-Ethylhexyl)phthalate 34,741 380| U 370| U 76| J 390| U 360| U 370| U
Caprolactam* 31,000,000 380| U 370| U 400| U 390| U 360| U 370| U
Carbazole 24,319 380| U 370| U 400| U 390| U 360| U 370| U
Chrysene 62,148 380| U 370| U 100| J 390| U 360| U 370| U
Di-n-butylphthalate* 6,110,310 380| U 370| U 400| U 390| U 360| U 370| U
LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections
NA - Not analyzed C-5




11/26/02 TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Acid Fueling Station | Acid Fueling Station Assembly & Test Assembly & Test Assembly & Test Assembly & Test
Sample ID CL59-SB03B CL59-SB03C CL59-SS04 CL59-SB04A CL59-SB04B CL59-SB04C
Sample Depth (feet) 9-10.5 13-14.3 0-1 3-4 9-10 11-13
Sample Date Region 9 PRG 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result |LF [VF Result |LF |VF Result |LF [VF Result [LF |VF Result |LF [VF
Di-n-octylphthalate* 1,222,062 380| U 370{ U 400| U 390| U 360| U 370{ U
Dibenz(a,h)anthracene 62 380| U 370 U 400| U 390| U 360| U 370{ U
Dibenzofuran* 290,526 380| U 370{ U 400| U 390| U 360| U 370{ U
Diethylphthalate* 48,882,478 380| U 370{ U 400| U 390| U 360| U 370{ U
Dimethylphthalate* 100,000,000 380| U 370{ U 400| U 390| U 360| U 370{ U
Fluoranthene* 2,293,610 380| U 370{ U 170( J 390| U 360| U 370{ U
Fluorene* 2,643,614 380| U 370{ U 400| U 390| U 360| U 370{ U
Hexachlorobutadiene 6,200 380| U 370{ U 400| U 390| U 360| U 370{ U
Hexachlorobenzene 304 380| U 370| U 400| U 390| U 360| U 370| U
Hexachlorocyclopentadiene* 423,336 1800( U 1800 U 1900 U 1900 U 1700( U 1800 U
Hexachloroethane 34,741 380| U 370{ U 400| U 390| U 360| U 370{ U
Ind (1,2,3-cd)py 621 380| U 370{ U 400| U 390| U 360| U 370{ U
Isophorone 511,979 380| U 370{ U 400| U 390| U 360| U 370{ U
N-nitroso-di-N-propylamine 69 380| U 370{ U 400| U 390| U 360| U 370{ U
N-Nitrosodiphenylamine 99,261 380| U 370{ U 400| U 390| U 360| U 370{ U
Naphthalene* 55,916 380| U 370| U 400| U 390| U 360| U 370{ U
Nitrobenzene* 19,641 380| U 370{ U 400| U 390| U 360| U 370{ U
Pentachlorophenol 2,979 380{U [UJ|I 370{ U | UJ|l 400{ U [UJ| 390({U | UJ|l 360| U [UJ|I 370{ U | UJ,|l
Phenanthrene* - 380| U 370{ U 78(J 390| U 360| U 370{ U
Phenol* 36,661,858 380| U 370{ U 400| U 390| U 360| U 370{ U
Pyrene* 2,308,676 380| U 370 U 150( J 390| U 360| U 370 U
PAHs - Method 8270 SIM (ug/kg)

1-Methylnaphthalene - 7.6[/U 4/J 5.6|J 79U 7.3[U 8
2-Chloronaphthalene* 4,936,641 76| U 7.5/ U 8| U 79| U 73U 76| U
2-Methylnaphthalene - 8.2|U 5.2|J 6.7|J 84| U 3.8|J 11
Acenaphthene* 3,681,706 76| U 7.5 U 5.7|J 79| U 7.3l U 7.6|U
Acenaphthylene - 76| U 75| U 8|U 79| U 7.3|U 76| U
Anthracene* 21,896,121 76[U 7.5[U 13 7.9[U 7.3[U 7.6[U
Benzo(a acene 621 7.6[U 7.5|U 79 4.6(J 71)J 7.6] U
Benzo(a)pyrene 62 76[U 7.5[U 94 5.7[J 11 7.6[U
B 621 7.6/U 7.5|U 120 9.9 14 51| J
Benzo(ghi)perylene - 76|U 14 62 7.8|J 11 17
Benzo(k)fluoranthene 6,215 76| U 75U 65| 3|J 4.8(J 76(U
Carbazole 24,319 76| U 75/ U 11 79| U 73U 76| U
Chrysene 62,148 7.6/ U 23 98 14 15| 26
Dibenz(a,h)anthracene 62 7.6/ U 7.5|U 15 79U 7.3[U 7.6]U
|Euoranthene‘ 2,293,610 7.6/U 7.5|U 190 11 12 76| U
Fluorene* 2,643,614 76|U |Rc 75U |Rc 5.5 J J,c 79|U |Rc 7.3|U |Rc 76|U |Rc
[Indeno(1,2,3-cd)pyrene 621 7.6/ U 7.5|U 56| 79U 6.8| J 7.6] U
Naphthalene* 55,916 76| U 7.5/ U 5.3 J 79| U 73U 4]J
Phenanthrene - 3.5|J 18 79 9.6 12 37
Pyrene* 2,308,676 7.6/ U 75U 120 7.3[J 9.2 8.2
PCBs - Method 8082 (ug/kg)

Aroclor 1016* 3,933 NA NA 40|U 39|U 36(U 37|U
Aroclor 1221 222 NA NA 80(U 78|U 72|{U 74|U
Aroclor 1232 222 NA NA 40|U 39|U 36(U 37|U
Aroclor 1242 222 NA NA 80(U 78|U 72|{U 74|U
Aroclor 1248 222 NA NA 40|U 39|U 36(U 37|U
Aroclor 1254 222 NA NA 80(U 78|U 72|U 74|U
Aroclor 1260 222 NA NA 40|U 39|U 36(U 37|U

## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
#H 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-6



11/26/02

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg
Sample ID CL59-SS05 CL59-SS05 ICL59-SS105 (duplicate; CL59-SBO5A CL59-SB05B CL59-SB05C
Sample Depth (feet) 0-1 0-1 0-1 45 895 13-14
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result [LF [VF Result [LF [vF Result [LF [VF Result JLF [VF Result [LF [VF
Volatiles - Method 8260 (ug/kg)
1,1,1-Trichloroethane* 768,498 12| U 58| U 57| U 57| U 57| U 55| U
1,1,2,2-Tetrachloroethane 384 12| U 58| U 571U 571U 571U 55| U
1,1,2-Trichloro-1,2,2-trifluoroethane] 5,600,000 12| U 58| U 571U 571U 571U 55| U
1,1,2-Trichloroethane 843 12| U 58| U 571U 571U 571U 55| U
1,1-Dichloroethane* 589,415 12| U 58| U 57| U 57| U 57| U 55| U
1,1-Dichloroethene 54 12| U 58| U 57|U 57| U 57|U 55| U
1,2,4-Trichlorobenzene* 650,000 12( U 58|U |Mm 57(/U |Mm 57|U |Mm 57(U | M,m 55|U |Mm
1,2-Dibromo-3-chloropropane 450 12| U 12|U [M;m 111U [Mm 111U [Mm 111U | Mm 111U [Mm
1,2-Dibromoethane 6.9 12| U 58| U 571U 571U 571U 55| U
1,2-Dichlorobenzene* 370,000 12| U 58|{U | Mm 57/U |Mm 57U | Mm 57/U | M,m 55U | Mm
1,2-Dichloroethane 346 12| U 58| U 571U 571U 571U 55| U
1,2-Dichloropropane 351 12| U 5.8| U 57| U 5.7|U 57| U 5.5|U
1,3-Dichlorobenzene* 13,000 12| U 58|{U | Mm 57/U |Mm 57|U | Mm 57/U | M,m 55U | Mm
1,4-Dichlorok 3,400 12| U 58|U [Mm 57(U |Mm 57|U [Mm 57(U |Mm 55U [Mm
2-Butanone (MEK)* 7,325,377 12| U 23|U | UJc 23|U | UJc 23| U | UJc 23|U | UJc 22|U | UJc
2-Hexanone* - 12| U 23| U | UJc 23|U | UJc 23| U | UJc 23|U | UJc 22| U | UJc
4-Methyl-2-Pentanone (MIBK)* 786,532 12| U 23| U 23| U 23| U 23| U 22(U
Acetone* 1,569,639 1]J 23| U | UJc 23|U | UJc 23| U | UJc 23|U | UJc 22| U | UJc
Benzene 650 12| U 58| U 571U 57|U 571U 55| U
Bromodichloromethane 1,024 12| U 58| U 571U 571U 571U 55| U
Bromoform 61,569 12| U 58|U [Mm 571U |Mm 57U [Mm 571U [Mm 55U [Mm
Bromomethane* 3,897 12| U 12| U 11U 11U 11U 11U
Carbon Disulfide* 355,340 12| U 58| U 57| U 57| U 57| U 55| U
Carbon Tetrachloride 239 12| U 58| U 571U 571U 571U 55| U
Chlorobenzene* 152,065 12| U 58| U 571U 571U 571U 55| U
Chloroethane 3,026 12| U 12| U 11U 11U 11U 11U
Chloroform 244 12| U 58| U 57| U 57| U 57| U 55| U
Chloromethane 1,227 12| U 12| U 11U 11U 11U 11U
cis-1,2-Dichloroethene* 42,942 12| U 29| U 29|U 28| U 28| U 2.8|U
cis-1,3-Dichloropropene 700 12| U 5.8|U 57| U 5.7|U 57| U 5.5|U
Cyclohexane* 140,000 12| U 12| U 11U 11U 1y 11U
Dibromochloromethane 1,109 12| U 58| U 571U 571U 571U 55| U
Dichlorodifluoromethane* 94,000 12|U [Mm 12| U 111U 1My 11U 1y
Ethylbenzene* 230,000 12| U 58| U 57| U 57| U 57| U 55| U
Isopropylbenzene (Cumeme)* 16,000 12| U 5.8| U 57| U 5.7|U 57| U 5.5|U
Methyl acetate* 22,000,000 12| U 12|U [Mm 11U [Mm 11U [Mm MU [Mm 11U [Mm
Methy! tert-butyl ether 17,000 12| U 23| U 23| U 23| U 23| U 22\ U
Methylcyclohexane* 2,600,000 12| U 12| U 11U 11U 11U 11U
Methylene Chloride 8,881 2(J 5.8| U 57| U 5.7|U 57| U 5.5|U
Styrene* 1,700,000 12| U 58| U 57| U 57| U 57| U 55| U
Tetrachloroethene 5,686 12| U 58| U 571U 571U 571U 55| U
Toluene* 520,000 12| U 58| U 57| U 57| U 57| U 0.81|J
trans-1,2-Dichloroethene* 63,238 12| U 29| U 29|U 28| U 28| U 2.8|U
trans-1,3-Dichloropropene 700 12| U 5.8|U 57| U 5.7|U 57| U 5.5|U
Trichloroethene 2,770 12| U 58| U 571U 571U 571U 55| U
Trichlorofluoromethane* 390,000 12| U 121U 11U 1y 11U 1y
Vinyl Chloride 150 12| U 12| U 11U 11U 11U 11U
Xylenes (total)* 210,000 24| U 58| U 57|U 57| U 57[U 55| U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-7




11/26/02

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg
Sample ID CL59-SS05 CL59-SS05 [CL59-SS105 (duplicate; CL59-SBO5A CL59-SB05B CL59-SB05C
Sample Depth (feet) 0-1 0-1 0-1 45 895 13-14
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result [LF [VF Result [LF [vF Result [LF [VF Result JLF [VF Result [LF [VF
Semivolatiles - Method 8270 (ug/kg)
1,1'-Biphenyl* 350,000 1200 U 380| U 380| U 380| U 370| U 370| U
1,2,4-Trichlorobenzene* 646,181 1200 U 380| U 380| U 380| U 370| U 370| U
1,2-Dichlorobenzene* 370,000 1200 U 380| U 380| U 380| U 370| U 370| U
1,3-Dichlorobenzene* 13,237 1200 U 380| U 380| U 380| U 370| U 370| U
1,4-Dichlorobenzene 3,444 1200 U 380| U 380| U 380| U 370| U 370| U
Bis(2-Chloroisopropyl) ether [2,2'-
oxybis(1-chloropropane)] 2,884 1200{ U 380| U 380| U 380[ U 370/ U 370{ U
2,4,5-Trichlorophenol* 6,110,310 1200 U 380| U 380| U 380| U 370| U 370| U
2,4,6-Trichlorophenol 44,216 1200 U 380| U 380| U 380| U 370| U 370| U
2,4-Dichlorophenol* 183,309 1200 U 380| U 380| U 380| U 370| U 370| U
2,4-Dimethylphenol* 1,222,062 1200 U 380U |R)I 380U | R 380|U |R)I 370|U | Rl 370|U |RI
2,4-Dinitrophenol* 122,206 6200| U [R.c 1900| U 1800| U 1800/ U |R,c 1800| U 1800/ U |R,c
2,4-Dinitrotoluene* 122,206 1200 U 380| U 380| U 380| U 370| U 370| U
2,6-Dinitrotoluene* 61,103 1200 U 380| U 380| U 380| U 370| U 370| U
2-Chloronaphthalene* 4,936,641 1200 U 380| U 380| U 380| U 370| U 370| U
2-Chlorophenol* 63,398 1200 U 380| U 380| U 380| U 370| U 370| U
2-Methylnaphthalene* - 1200 U 380| U 380| U 380| U 370| U 370| U
2-Methylphenol* 3,055,155 1200 U 380| U 380| U 380| U 370| U 370| U
2-Nitroaniline* 3,492 2400| U 1900| U 1800| U 1800| U 1800| U 1800| U
2-Nitrophenol* - 1200 U 380| U 380| U 380| U 370| U 370| U
3,3-Dichlorobenzidine 1,081 2400{ U [RII 1900| U [ UJI 1800/ U | UJI 1800| U [ UJI 1800/ U | UJ|I 1800| U [ UJI
3-Nitroaniline* - 2400| U 1900| U 1800| U 1800| U 1800| U 1800| U
4,6-Dinitro-2-methylphenol* - 2400| U 1900| U 1800| U 1800| U 1800| U 1800| U
4-Bromophenyl-phenyl ether* - 1200{ U 380| U 380( U 380{ U 370| U 370{ U
4-Chloro-3-methylphenol* - 1200 U 380| U 380| U 380| U 370| U 370| U
4-Chloroaniline* 244,412 1200 U 380U [UJI 380/ U [UJI 380| U |UJ,l 370/ U [ UJI 370U |UJ,l
4-Chlorophenyl phenyl ether* - 1200 U 380{ U 380( U 380| U 370| U 370{ U
4-Methylphenol* 305,515 1200 U 380| U 380| U 380| U 370| U 370| U
4-Nitroaniline* - 2400| U 1900| U 1800| U 1800| U 1800| U 1800| U
4-Nitrophenol* 488,825 2400{ U [RII 1900| U [ UJI 1800/ U | UJI 1800| U [ UJI 1800/ U | UJJI 1800| U [ UJI
Acenaphthene* 3,681,706 1200| U 380| U 380| U 380| U 370| U 370| U
Acenaphthylene* - 1200 U 380| U 380 U 380| U 370| U 370| U
Acetophenone* 490 1200/ U 380| U 380| U 380| U 370/ U 370|U
Anthracene* 21,896,121 1200 U 380| U 380| U 380| U 370| U 370| U
Atrazine 2,200 1200/ U |R.c 380| U 380| U 380| U 370| U 370| U
Benzaldehyde* 6,100,000 1200/ U |R.c 380| U 380| U 380| U 370| U 370| U
Benzo(a)anthracene 621 1200( U 76| J 100 J 380| U 370( U 370| U
IBenzo(a)pyrene 62 1200| U 110| J 140( J 380| U 370/ U 370| U
IBenzo(b)quoranthene 621 1200{ U 140( J 170| J 380| U 370[ U 370| U
|Benzo(ghi)perylene - 1200 U 86| J 110 J 380| U 370| U 370| U
Benzo(k)fluoranthene 6,215 1200 U 770J 110( J 380{ U 370{ U 370{ U
Butylbenzylphthalate* 12,220,619 1200 U 380| U 380| U 380| U 370| U 370| U
Bis(2-Chloroethoxy) methane* - 1200 U 380| U 380| U 380| U 370| U 370| U
Bis(2-Chloroethyl) ether 211 1200 U 380| U 380| U 380| U 370| U 370| U
Bis(2-Ethylhexyl)phthalate 34,741 1200 U 380| U 380| U 380| U 370| U 370| U
Caprolactam* 31,000,000 1200 U 380| U 380| U 380| U 370| U 370| U
Carbazole 24,319 1200 U 380| U 380| U 380| U 370| U 370| U
Chrysene 62,148 1200 U 100{ J 140| J 380| U 370| U 370| U
Di-n-butylphthalate* 6,110,310 1200{ U 380| U 380| U 380| U 370| U 370\ U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-8



11/26/02 TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg
Sample ID CL59-SS05 CL59-SS05 [CL59-SS105 (duplicate; CL59-SBO5A CL59-SB05B CL59-SB05C
Sample Depth (feet) 0-1 0-1 0-1 4-5 8-95 13-14
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (ug/kg) Result |LF [VF Result |LF [VF Result |LF |VF Result |LF [VF Result |LF |VF Result |LF [VF
Di-n-octylphthalate* 1,222,062 1200 U 380| U 380| U 380| U 370| U 370{ U
Dibenz(a,h)anthracene 62 1200( U 380| U 380| U 380| U 370| U 370| U
Dibenzofuran* 290,526 1200 U 380| U 380| U 380| U 370| U 370{ U
Diethylphthalate* 48,882,478 1200 U 380| U 380| U 380| U 370| U 370{ U
Dimethylphthalate* 100,000,000 1200 U 380| U 380| U 380| U 370| U 370{ U
Fluoranthene* 2,293,610 1200 U 130| J 200| J 380| U 370| U 370{ U
Fluorene* 2,643,614 1200 U 380| U 380| U 380| U 370| U 370{ U
Hexachlorobutadiene 6,200 1200 U 380| U 380| U 380| U 370| U 370{ U
Hexachlorobenzene 304 1200{ U 380| U 380| U 380| U 370 U 370| U
Hexachlorocyclopentadiene* 423,336 1200/ U | Rc 1900| U | UJ,I 1800( U | UJ,I 1800| U | UJ|I 1800( U | UJ,I 1800| U | UJ,I
Hexachloroethane 34,741 1200 U 380{ U 380| U 380| U 370| U 370{ U
Indeno(1,2,3-cd)pyrene 621 1200 U 380| U 97(J 380| U 370| U 370{ U
Isophorone 511,979 1200 U 380| U 380| U 380| U 370| U 370{ U
N-nitroso-di-N-propylamine 69 1200 U 380| U 380| U 380| U 370| U 370{ U
N-Nitrosodiphenylamine 99,261 1200 U 380| U 380| U 380| U 370| U 370{ U
55,916 1200 U 380| U 380| U 380| U 370| U 370{ U

Nitrobenzene* 19,641 1200 U 380| U 380| U 380| U 370| U 370{ U
Pentachlorophenol 2,979 2400| U 380| U 380| U 380| U 370| U 370{ U
Phenanthrene* - 1200 U 380| U 72| J 380| U 370| U 370{ U
Phenol* 36,661,858 1200 U 380| U 380| U 380| U 370| U 370{ U
Pyrene* 2,308,676 1200( U 110| J 170( J 380| U 370| U 370 U
PAHSs - Method 8270 SIM (ug/kg)

1-Methylnaphthalene - NA 7.71U 7.6[/U 76| U 7.6[U 741U
2-Chloronaphthalene* 4,936,641 NA 77| U 76| U 76| U 76| U 74| U
2-Methylnaphthalene - NA 4.8(J 53|J 8.2|U 8.2[U 8l U
A hthene* 3,681,706 NA 771U 4.7|J 76| U 76| U 74| U
Acenaphthylene - NA 9.1 1% 76| U 7.6/U 741U
Anthracene® 21,896,121 NA 9.2 16 7.6[U 76[U 7.4[U
B 621 NA 88 120 7.6| U 7.6/ U 741U
Benzo(a)pyrene 62 NA 130 1 76| U 76|U 74| U
Benzo(b)fluoranthene 621 NA 150 210 76| U 76| U 74| U
Benzo(ghi)perylene - NA 82 100 6|J 76| U 1
Benzo(k)fluoranthene 6,215 NA 63 110 76(U 76/ U 74U
Carbazole 24,319 NA 58({J [Mm 8.5 M,m 76| U 76| U 74| U
Chrysene 62,148 NA 110 140 8.6 7.6/ U 17
Dibenz(a,h)anthracene 62 NA 24 30 7.6] U 7.6/ U 74U
|Euoranthene‘ 2,293,610 NA 160 250 76| U 7.6/U 741U
Fluorene* 2,643,614 NA 771U 5.8/ J 76| U 76| U 74| U
[Indeno(1,2,3-cd)pyrene 621 NA 80 97 7.6] U 7.6/ U 74U
Ii' phthalene* 55,916 NA 52| J 5.6/ J 76| U 76| U 74| U
Phenanthrene - NA 55 81 76| U 76| U 25
Pyrene* 2,308,676 NA 110 160 7.6[U 7.6/ U 43]J
PCBs - Method 8082 (ug/kg)

Aroclor 1016 3,933 230U 38|U 38(U 38|U 37(U 37|U
Aroclor 1221 222 300U 76|U 76(U 76|U 74(U 74|U
Aroclor 1232 222 230U 38|U 38(U 38|U 37(U 37|U
Aroclor 1242 222 170|U 76|U 76(U 76|U 74(U 74|U
Aroclor 1248 222 160|U 38|U 38(U 38|U 37(U 37|U
Aroclor 1254 222 160|U 76|U 76(U 76|U 74(U 74|U
Aroclor 1260 222 230U 38|U 38(U 38|U 37(U 37|U

#H Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
fizid 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-9



11/26/02

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west)
Sample ID CL59-SS06 CL59-SS06 [CL59-SS106 (duplicate; CL59-SB06A CL59-SB06B CL59-SB06C
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 12-13.75
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (ugkg) | Result [LF |VF Result |LF |vF Result_[LF [VF Result |LF [VF Result |LF [VF Result_[LF [VF
Volatiles - Method 8260 (ug/kg)

1,1,1-Trichloroethane* 768,498 11U 57| U 57| U 59| U 57| U 57| U
1,1,2,2-Tetrachloroethane 384 111U 571U 571U 59|U 571U 571U
1,1,2-Trichloro-1,2,2-trifluoroethane] 5,600,000 11| U 57| U 57/ U 59(U 57| U 57/ U
1,1,2-Trichloroethane 843 111U 571U 571U 59|U 571U 571U
1,1-Dichloroethane* 589,415 11U 57| U 57| U 59| U 57| U 57| U
1,1-Dichloroethene 54 11| U 57| U 57|U 59| U 57| U 57|U
1,2,4-Trichlorobenzene* 650,000 11U 57|U |Mm 57(U | M,m 59|U |Mm 57|U |Mm 57(U | M,m
1,2-Dibromo-3-chloropropane 450 111U 111U [Mm 111U | Mm 12|U [M;m 111U [Mm 111U | Mm
1,2-Dibromoethane 6.9 11U 571U 571U 59| U 571U 571U
1,2-Dichlorob * 370,000 11U 57|U |Mm 57(U |Mm 59|U [Mm 57|U [Mm 57U |Mm
1,2-Dichloroethane 346 111U 571U 571U 59|U 571U 571U
1,2-Dichloropropane 351 111U 5.7|U 57| U 59| U 5.7|U 57| U
1,3-Dichlorob * 13,000 11U 57|U |Mm 57(U |Mm 59|U [Mm 57|U [Mm 57(U |Mm
1,4-Dichlorob 3,400 11U 57|U |Mm 57(U |Mm 59|U [Mm 57|U [Mm 57(U |Mm
2-Butanone (MEK)* 7,325,377 11U 23|U |UJc 23|U | UJc 23| U | UJc 23|U | UJc 23|U | UJc
2-Hexanone* - 11U 23|U |UJc 23|U | UJc 23| U | UJc 23|U | UJc 23|U | UJc
4-Methyl-2-Pentanone (MIBK)* 786,532 11U 23| U 23| U 23| U 23| U 23| U
Acetone* 1,569,639 10| J 23|U | UJc 23|U | UJc 23| U | UJc 23|U | UJc 23|U | UJc
Benzene 650 111U 57|U 571U 59| U 571U 571U
Bromodichloromethane 1,024 111U 571U 571U 59|U 571U 571U
Bromoform 61,569 11U 57U [Mm 571U [Mm 59|U [Mm 57U [Mm 571U [Mm
Bromomethane* 3,897 11U 11U 11U 12| U 11U 11U
Carbon Disulfide* 355,340 11U 57| U 57| U 59| U 57| U 57| U
Carbon Tetrachloride 239 111U 571U 571U 59|U 571U 571U
Chlorobenzene* 152,065 11U 571U 571U 59|U 571U 571U
Chloroethane 3,026 11U 11U 11U 12| U 11U 1y
Chloroform 244 11U 57| U 57| U 59| U 57| U 57| U
Chloromethane 1,227 11U 11U 11U 12| U 11U 11U
cis-1,2-Dichloroethene* 42,942 11U 29| U 28| U 29| U 29| U 28| U
cis-1,3-Dichloropropene 700 111U 5.7|U 57| U 59| U 5.7|U 57| U
Cyclohexane* 140,000 11U 11U 11U 12| U 11U 1y
Dibromochloromethane 1,109 111U 571U 571U 59|U 571U 571U
Dichlorodifluoromethane* 94,000 11U [Mm 1My 11U 121U 1My 11U
Ethylbenzene* 230,000 11U 57| U 57| U 59| U 57| U 57| U
Isopropylbenzene (Cumeme)* 16,000 111U 5.7|U 57| U 59| U 5.7|U 57| U
Methyl acetate* 22,000,000 11U 11U |[Mm MU [Mm 12|U [Mm 11U [Mm MU [Mm
Methyl tert-butyl ether 17,000 11U 23| U 23| U 23| U 23| U 23| U
Methylcyclohexane* 2,600,000 11U 11U 11U 12| U 11U 11U
Methylene Chloride 8,881 2(J 571U 57| U 59| U 5.7|U 57| U
Styrene* 1,700,000 11U 57| U 57| U 59| U 57| U 57| U
Tetrachloroethene 5,686 111U 57U 571U 59|U 571U 571U
Toluene* 520,000 11U 57| U 0.69| J 59| U 0.79| J 57| U
trans-1,2-Dichloroethene* 63,238 11U 29| U 28| U 29| U 29| U 28| U
trans-1,3-Dichloropropene 700 111U 5.7|U 57| U 59| U 5.7|U 57| U
Trichloroethene 2,770 111U 571U 571U 59| U 57|U 571U
Trichlorofluoromethane* 390,000 111U 1My 111U 121U 1y 11U

Vinyl Chloride 150 11U 11U 11U 12| U 11U 11U
Xylenes (total)* 210,000 23| U 57| U 57[U 59| U 57| U 57[U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections

NA - Not analyzed
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11/26/02

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

Location Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west)
Sample ID CL59-SS06 CL59-SS06 [CL59-SS106 (duplicate; CL59-SB06A CL59-SB06B CL59-SB06C
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 12-13.75
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (uglkg) | Result [LF [VF Result [LF [VF Result JLF [VF Result [LF [VF Result [LF [VF Result JLF [VF
Semivolatiles - Method 8270 (ug/kg)
1,1"-Biphenyl* 350,000 1100 U 380| U 380| U 390| U 380| U 370| U
1,2,4-Trichlorobenzene* 646,181 1100 U 380| U 380| U 390| U 380| U 370| U
1,2-Dichlorobenzene* 370,000 1100 U 380| U 380| U 390| U 380| U 370| U
1,3-Dichlorobenzene* 13,237 1100 U 380| U 380| U 390| U 380| U 370| U
1,4-Dichlorobenzene 3,444 1100{ U 380| U 380| U 390| U 380| U 370| U
Bis(2-Chloroisopropyl) ether [2,2'-
oxybis(1-chloropropane)] 2,884 1100{ U 380| U 380| U 390 U 380{ U 370/ U
2,4,5-Trichlorophenol* 6,110,310 1100 U 380| U 380| U 390| U 380U [UJs 370|U | UJs
2,4,6-Trichlorophenol 44,216 1100| U 380|U [Mm 380| U 390| U 380U [UJs 370|U | UJs
2,4-Dichlorophenol* 183,309 1100| U 380| U 380| U 390| U 380U [UJs 370|U | UJs
2,4-Dimethylphenol* 1,222,062 1100/ U 380|U [RI 380|U |RIl 390|U |R)I 380U |RJI 370|U | Rl
2,4-Dinitrophenol* 122,206 5900| U [R.c 1800| U 1800| U 1900/ U |R,c 1800/ U |R,c 1800/ U |R,c
2,4-Dinitrotoluene* 122,206 1100/ U 380| U 380| U 390| U 380| U 370| U
2,6-Dinitrotoluene* 61,103 1100 U 380| U 380| U 390| U 380| U 370| U
2-Chloronaphthalene* 4,936,641 1100 U 380| U 380| U 390| U 380| U 370| U
2-Chlorophenol* 63,398 1100 U 380| U 380| U 390| U 380U [UJs 370|U | UJs
2-Methylnaphthalene* - 1100 U 380| U 380| U 390| U 380| U 370| U
2-Methylphenol* 3,055,155 1100 U 380|U [Mm 380| U 390| U 380|U [UJs 370|U | UJs
2-Nitroaniline* 3,492 2300| U 1800|U | Mm 1800| U 1900| U 1800| U 1800| U
2-Nitrophenol* - 1100 U 380| U 380| U 390| U 380U [UJs 370| U [UJs
3,3-Dichlorobenzidine 1,081 2300{ U [RI 1800 U [UJ)l 1800/ U | UJJI 1900| U [ UJI 1800| U [ UJI 1800/ U | UJJI
3-Nitroaniline* - 2300| U 1800/ U [M,m 1800| U 1900| U 1800| U 1800| U
4,6-Dinitro-2-methylphenol* - 2300| U 1800| U 1800| U 1900| U 1800/ U | UJs 1800/ U | UJs
4-Bromophenyl-phenyl ether* - 1100{ U 380{ U 380( U 390{ U 380{ U 370| U
4-Chloro-3-methylphenol* - 1100 U 380| U 380| U 390| U 380|U [UJs 370|U | UJs
4-Chloroaniline* 244,412 1100/ U 380U [UJ)l 380/ U | UJI 390|U [UJl 380U [UJI 370/ U | UJI
4-Chlorophenyl phenyl ether* - 1100{ U 380{ U 380| U 390{ U 380{ U 370| U
4-Methylphenol* 305,515 1100 U 380| U 380| U 390| U 380U [UJs 370|U | UJs
4-Nitroaniline* - 2300| U 1800/ U [M,m 1800| U 1900| U 1800| U 1800| U
4-Nitrophenol* 488,825 2300{ U [RI 1800/ U [M,m 1800/ U | UJJI 1900| U [ UJI 1800| U [ UJI 1800/ U | UJ|I
Acenaphthene* 3,681,706 1100 U 380| U 380| U 390| U 380| U 370| U
Acenaphthylene* - 1100/ U 380| U 380| U 390| U 380| U 370| U
Acetophenone* 490 1100| U 380| U 380| U 390| U 380| U 370|U
Anthracene* 21,896,121 1100{ U 85 J 120| J 390| U 380| U 370| U
Atrazine 2,200 1100/U |R.c 380| U 380| U 390| U 380| U 370| U
Benzaldehyde* 6,100,000 1100/U |R.c 380| U 380| U 390| U 380| U 370| U
Benzo(a)anthracene 621 1100( U 340| J 280| J 390| U 380| U 370( U
IBenzo(a)pyrene 62 1100| U 400 290| J 390| U 380| U 370l U
|Benzo(b)fluoranthene 621 1100 U 550 330/ J 390| U 380| U 370[ U
|Benzo(ghi)perylene - 1100 U 250 J 210|J 390| U 380| U 370| U
Benzo(k)fluoranthene 6,215 1100 U 170{ J 200|J 390| U 380| U 370[ U
Butylbenzylphthalate* 12,220,619 1100 U 380| U 380| U 390| U 380| U 370| U
Bis(2-Chloroethoxy) methane* - 1100 U 380| U 380| U 390| U 380| U 370| U
Bis(2-Chloroethyl) ether 211 1100 U 380| U 380| U 390| U 380| U 370| U
Bis(2-Ethylhexyl)phthalate 34,741 1100 U 380| U 380| U 390| U 380| U 370| U
Caprolactam* 31,000,000 1100 U 380| U 380| U 390| U 380| U 370| U
Carbazole 24,319 1100 U 380| U 74| J 390| U 380| U 370| U
Chrysene 62,148 1100 U 390 320|J 390| U 380| U 370| U
Di-n-butylphthalate* 6,110,310 1100 U 380| U 380| U 390| U 380| U 370| U
LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections
NA - Not analyzed C-11




11/26/02 TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west)
Sample ID CL59-SS06 CL59-SS06 [CL59-SS106 (duplicate; CL59-SB06A CL59-SB06B CL59-SB06C
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 12-13.75
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result [LF |VF Result |LF |VF Result |LF [VF Result |LF [VF Result |LF |VF
Di-n-octylphthalate* 1,222,062 1100 U 380| U 380| U 390| U 380| U 370| U
Dibenz(a,h)anthracene 62 1100( U 66| J 380( U 390| U 380| U 370| U
Dibenzofuran* 290,526 1100 U 380| U 380| U 390| U 380| U 370| U
Diethylphthalate* 48,882,478 1100{ U 380| U 380| U 390| U 380| U 370| U
Dimethylphthalate* 100,000,000 1100 U 380| U 380| U 390| U 380| U 370| U
Fluoranthene* 2,293,610 300| J 590 680 390| U 380| U 370| U
Fluorene* 2,643,614 1100 U 96| J 62| J 390| U 380| U 370| U
Hexachlorobutadiene 6,200 1100{ U 380| U 380| U 390| U 380| U 370| U
Hexachlorobenzene 304 1100{ U 380| U 380| U 390| U 380| U 370 U
Hexachlorocyclopentadiene* 423,336 1100/ U | Rc 1800 U 1800( U | UJ,I 1900| U | UJ,I 1800| U | UJ,I 1800( U | UJ,I
Hexachloroethane 34,741 1100{ U 380| U 380| U 390| U 380| U 370| U
Ind (1,2,3-cd)pyrene 621 1100 U 230| J 190( J 390| U 380| U 370| U
Isophorone 511,979 1100{ U 380| U 380| U 390| U 380| U 370| U
N-nitroso-di-N-propylamine 69 1100 U 380| U 380| U 390| U 380| U 370| U
N-Nitrosodiphenylamine 99,261 1100 U 380U | M,m 380| U 390| U 380| U 370| U
Naphthalene* 55,916 1100 U 380| U 380| U 390| U 380| U 370| U
Nitrobenzene* 19,641 1100 U 380| U 380| U 390| U 380| U 370| U
Pentachlorophenol 2,979 2300{ U 380U | M,m 380| U 390| U 380[{U [UJs 370U [UJs
Phenanthrene* - 210 J 350| J 520 390| U 380| U 370| U
Phenol* 36,661,858 1100 U 380| U 380| U 390| U 380[{U [UJs 370U [UJs
Pyrene* 2,308,676 280| J 640 550 390| U 380| U 370| U
PAHs - Method 8270 SIM (ug/kg)

1-Methylnaphthalene - NA 9.9 11] 7.8|U 76| U 7.5[U
2-Chloronaphthalene* 4,936,641 NA 76| U 76| U 7.8 U 76| U 75| U
2-Methylnaphthalene - NA 14 15 84| U 8.3| U 8.2(U
Acenaphthene* 3,681,706 NA 36 62 7.8 U 76| U 75| U
Acenaphthylene - NA 19 8.1 78| U 76| U 7.5|U
Anthracene* 21,896,121 NA 120 M.d 140 7.8[U 7.6[U 7.5[U
Benzo(a)anthracene 621 NA 350 M,m 320 7.8| U 7.6] U 7.5 U
Benzo(a)pyrene 62 NA 450 M.m 330| 78| U 76| U 75| U

B 621 NA 410 M,m 380 7.8|U 76| U 7.5[U
Benzo(ghi)perylene - NA 370 M,m 170 7.8|U 7.6|U 7.5[U
Benzo(k)fluoranthene 6,215 NA 250 M,m 240 7.8/ U 76(U 75U
Carbazole 24,319 NA 52 M.d 67 M,m 7.8 U 76| U 75| U
Chrysene 62,148 NA 400 M,m 320 4.8(J 7.6] U 7.2|J
Dibenz(a,h)anthracene 62 NA 700 M,d 53 7.8|U 76| U 75| U
|Euoranthene‘ 2,293,610 NA 670 M,m 790 7.8|U 76| U 7.5[U
Fluorene* 2,643,614 NA 35 M.d 68 78| U 76| U 75| U
[Indeno(1,2,3-cd)pyrene 621 NA 340 M,m 170 7.8| U 7.6] U 7.5 U
Naphthalene* 55,916 NA 22 27 7.8 U 76| U 75| U
Phenanthrene - NA 410 M,m 580 7.8/ U 76(U 49|(J
Pyrene* 2,308,676 NA 500 M,m 470 7.8 U 7.6[U 7.5[U
PCBs - Method 8082 (ug/kg)

Aroclor 1016* 3,933 220U 38|U 38(U 39|U 38|U 37(U
Aroclor 1221 222 290U 76|U 76(U 78|U 76|U 74(U
Aroclor 1232 222 220U 38|U 38(U 39|U 38|U 37(U
Aroclor 1242 222 160|U 76|U 76(U 78|U 76|U 74(U
Aroclor 1248 222 150|U 38|U 38(U 39|U 38|U 37(U
Aroclor 1254 222 150|U 76|U 76(U 78|U 76|U 74(U
Aroclor 1260 222 220U 38|U 38(U 39|U 38|U 37(U

## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
#H 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-12
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TABLE C-1

ORGANIC ANALYTICAL RESULTS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center)
Sample ID CL59-SS07 CL59-SS07 [CL59-SS107 (duplicate CL59-SBO7A CL59-SB07B CL59-SB07C CL59-SB07D
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 14-16 18-19.1
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (uglkg) | Result [LF [VF Result LF VF Result LF VF Result JLF [VF Result [LF [VF Result [LF [VF Result JLF [VF
Volatiles - Method 8260 (ug/kg)

1,1,1-Trichloroethane* 768,498 11U 57| U 56| U 6| U 59| U 55| U 55| U
1,1,2,2-Tetrachloroethane 384 1y 571U 56| U 6| U 59| U 55| U 55|U
1,1,2-Trichloro-1,2,2-trifluoroethane| 5,600,000 11| U 57/ U 56| U 6| U 59(U 55| U 5.5 U
1,1,2-Trichloroethane 843 11U 57| U 56| U 6| U 59| U 55| U 55(U
1,1-Dichloroethane* 589,415 11U 57| U 56| U 6| U 59| U 55| U 55| U
1,1-Dichloroethene 54 1)U 57|U 56| U 6| U 59| U 55| U 55| U
1,2,4-Trichlorobenzene* 650,000 6|J 57(U | M,m 56|U [Mm 6|U [Mm 59U |Mm 55|U |Mm 55U | Mm
1,2-Dibromo-3-chloropropane 450 2|J |Jc 111U | Mm 111U [Mm 12|U | M,m 12|U [M;m 111U [Mm 111U | Mm
1,2-Dibromoethane 6.9 1My 571U 56| U 6| U 59|U 55| U 55|U
1,2-Dichlorob * 370,000 3/J 57(U |Mm 56|U |Mm 6|U [Mm 59|U [Mm 55U [Mm 55(U |Mm
1,2-Dichloroethane 346 11U 57| U 56| U 6| U 59| U 55| U 55| U
1,2-Dichloropropane 351 11| U 57| U 5.6| U 6l U 59| U 5.5|U 5.5|U
1,3-Dichlorob * 13,000 2|J 57(U |Mm 56|U |Mm 6|U [Mm 59|U [Mm 55U [Mm 55(U |Mm
1,4-Dichlorob 3,400 2|J 57(U |Mm 56|U |Mm 6|U [Mm 59|U [Mm 55U [Mm 55(U |Mm
2-Butanone (MEK)* 7,325,377 11U 23|U | UJc 23| U [UJc 24|U | UJc 24| U | UJc 22|U | UJc 22|U | UJc
2-Hexanone* - 5/J |Jc 23| U |UJc 23| U [UJc 24U |UJc 241U | UJc 221U | UJc 22|U |UJc
4-Methyl-2-Pentanone (MIBK)* 786,532 11U 23| U 23| U 241U 24| U 22(U 22| U
Acetone* 1,569,639 11U 23|U | UJc 23| U [UJ,c 24|U | UJc 3.7|J [Jc 22| U | UJc 22|U | UJc
Benzene 650 1y 571U 56| U 6| U 59|U 55| U 55|U
Bromodichloromethane 1,024 1My 571U 56| U 6| U 59|U 55| U 55|U
Bromoform 61,569 1y 571U [Mm 56|U [Mm 6|U [Mm 59|U [Mm 55U [Mm 55|U [Mm
Bromomethane* 3,897 11U 11U 11U 12| U 12| U 11U 11U
Carbon Disulfide* 355,340 11U 57| U 56| U 6| U 59| U 55| U 55(U
Carbon Tetrachloride 239 1y 571U 56| U 6| U 59|U 55| U 55|U
Chlorobenzene* 152,065 1y 571U 56| U 6| U 59|U 55| U 55|U
Chloroethane 3,026 11U 11U 11U 12| U 12| U 11U 11U
Chloroform 244 11U 57| U 56| U 6| U 59| U 55| U 55| U
Chloromethane 1,227 11U 11U 11U 12| U 12| U 11U 11U
cis-1,2-Dichloroethene* 42,942 11U 28| U 2.8|U 3lU 29| U 27| U 27|V
cis-1,3-Dichloropropene 700 11| U 57| U 5.6| U 6| U 59| U 5.5|U 55| U
Cyclohexane* 140,000 11U 11U 11U 12| U 12| U 11U 11U
Dibromochloromethane 1,109 1y 571U 56| U 6| U 59|U 55| U 55|U
Dichlorodifluoromethane* 94,000 11U [Mm 11U 11U 12| U 12| U 11U 11U
Ethylbenzene* 230,000 11U 57| U 56| U 6| U 59| U 55| U 55| U
Isopropylbenzene (Cumeme)* 16,000 11| U 57| U 5.6| U 6l U 59| U 5.5|U 55| U
Methyl acetate* 22,000,000 11U MU [Mm 11U [Mm 12|U [Mm 12|U [Mm 11U [Mm MU [Mm
Methyl tert-butyl ether 17,000 11U 23| U 23| U 24| U 24| U 22(U 22| U
Methylcyclohexane* 2,600,000 11U 1y 11U 12| U 12| U 11U 1y
Methylene Chloride 8,881 2|J 57| U 56| U 6| U 59| U 55| U 55| U
Styrene* 1,700,000 11U 57| U 56| U 6| U 59| U 55| U 55(U
Tetrachloroethene 5,686 1y 571U 56| U 6| U 59|U 55| U 55|U
Toluene* 520,000 11U 57| U 56| U 6| U 59| U 55| U 55(U
trans-1,2-Dichloroethene* 63,238 11U 28| U 28| U 3lU 29| U 27| U 27|V
trans-1,3-Dichloropropene 700 11| U 57| U 5.6| U 6| U 59| U 5.5|U 5.5| U
Trichloroethene 2,770 1y 571U 56| U 6| U 59| U 55| U 55|U
Trichlorofluoromethane* 390,000 1y 111U 1y 12| U 12| U 1My 11U

Vinyl Chloride 150 11U 11U 11U 12| U 12| U 11U 11U
Xylenes (total)* 210,000 2[J |Jc 57|U 56| U 6| U 59| U 55| U 55U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections

NA - Not analyzed
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TABLE C-1

ORGANIC ANALYTICAL RESULTS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center)
Sample ID CL59-SS07 CL59-SS07 [CL59-SS107 (duplicate CL59-SBO7A CL59-SB07B CL59-SB07C CL59-SB07D
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 14-16 18-19.1
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (uglkg) | Result [LF [VF Result LF VF Result LF VF Result JLF [VF Result [LF [VF Result [LF [VF Result JLF [VF
Semivolatiles - Method 8270 (ug/kg)
1,1"-Biphenyl* 350,000 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
1,2,4-Trichlorobenzene* 646,181 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
1,2-Dichlorobenzene* 370,000 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
1,3-Dichlorobenzene* 13,237 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
1,4-Dichlorobenzene 3,444 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Bis(2-Chloroisopropyl) ether [2,2'-
oxybis(1-chloropropane)] 2,884 1100{ U 370| U 370| U 400| U 390 U 360[{ U 360| U
2,4,5-Trichlorophenol* 6,110,310 1100| U 370| U 370| U 400/ U |UJs 390| U 360| U 360| U
2,4,6-Trichlorophenol 44,216 1100| U 370| U 370| U 400|U | UJs 390| U 360| U 360| U
2,4-Dichlorophenol* 183,309 1100| U 370| U 370| U 400|U | UJs 390| U 360| U 360| U
2,4-Dimethylphenol* 1,222,062 1100| U 370| U [RI 370|U | R 400|U | R 390|U |RI 360|U |R)I 360|U | Rl
2,4-Dinitrophenol* 122,206 5700/ U |Rc 1800|U |R.c 1800/ U |R.c 1900|U |R.c 1900/ U |R,c 1800/ U |R,c 1700|U |R.c
2,4-Dinitrotoluene* 122,206 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
2,6-Dinitrotoluene* 61,103 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
2-Chloronaphthalene* 4,936,641 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
2-Chlorophenol* 63,398 1100| U 370| U 370| U 400|U |UJs 390| U 360| U 360| U
2-Methylnaphthalene* - 1100| U 370| U 370| U 400| U 390| U 360| U 150| J
2-Methylphenol* 3,055,155 1100| U 370| U 370| U 400/ U |UJs 390| U 360| U 360| U
2-Nitroaniline* 3,492 2200| U 1800| U 1800| U 1900| U 1900| U 1800| U 1700| U
2-Nitrophenol* - 1100| U 370| U 370| U 400|U | UJs 390| U 360| U 360| U
3,3-Dichlorobenzidine 1,081 2200|U [R) 1800/ U | UJJI 1800 U | UJJI 1900/ U | UJJI 1900| U [ UJI 1800| U [ UJI 1700/ U | UJ|I
3-Nitroaniline* - 2200 U 1800| U 1800| U 1900| U 1900| U 1800| U 1700 U
4,6-Dinitro-2-methylphenol* - 2200 U 1800| U 1800| U 1900/ U | UJs 1900| U 1800| U 1700 U
4-Bromophenyl-phenyl ether* - 1100 U 370{ U 370{ U 400| U 390{ U 360 U 360| U
4-Chloro-3-methylphenol* - 1100| U 370| U 370| U 400/ U |UJs 390| U 360| U 360| U
4-Chloroaniline* 244,412 1100| U 370| U [UJ) 370U | UJI 400/ U [ UJI 390| U [UJl 360U [UJI 360/ U | UJI
4-Chlorophenyl phenyl ether* - 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
4-Methylphenol* 305,515 1100| U 370| U 370| U 400|U | UJs 390| U 360| U 360| U
4-Nitroaniline* - 2200 U 1800| U 1800| U 1900| U 1900| U 1800| U 1700 U
4-Nitrophenol* 488,825 2200|U [R) 1800/ U | UJJI 1800 U | UJJI 1900/ U | UJJI 1900| U [ UJI 1800| U [ UJI 1700/ U | UJ)I
Acenaphthene* 3,681,706 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Acenaphthylene* - 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Acetophenone* 490 1100 U 370/ U 370|U 400| U 390| U 360| U 360| U
Anthracene* 21,896,121 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Atrazine 2,200 1100|U | Rc 370| U 370| U 400| U 390| U 360| U 360| U
Benzaldehyde* 6,100,000 1100|U | R, 370| U 370| U 400| U 390| U 360| U 360| U
Benzo(a)anthracene 621 1100| U 370[ U 84| J 400| U 390| U 360| U 360[ U
IBenzo(a)pyrene 62 1100 U 370l U 98| J 400| U 390| U 360| U 360| U
IBenzo(b)quoranthene 621 1100| U 370[ U 110{ J 400| U 390| U 360| U 360[ U
|Benzo(ghi)perylene - 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Benzo(k)fluoranthene 6,215 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Butylbenzylphthalate* 12,220,619 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Bis(2-Chloroethoxy) methane* - 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Bis(2-Chloroethyl) ether 211 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Bis(2-Ethylhexyl)phthalate 34,741 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Caprolactam* 31,000,000 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Carbazole 24,319 1100| U 370| U 370| U 400| U 390| U 360| U 360| U
Chrysene 62,148 1100| U 370| U 110{J 400| U 390| U 360| U 360| U
Di-n-butylphthalate* 6,110,310 1100| U 370| U 370| U 400| U 390| U 360| U 360| U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections

NA - Not analyzed
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TABLE C-1

ORGANIC ANALYTICAL RESULTS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center)
Sample ID CL59-SS07 CL59-SS07 [CL59-SS107 (duplicate CL59-SBO7A CL59-SB07B CL59-SB07C CL59-SB07D
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 14-16 18-19.1
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result LF VF Result LF VF Result |LF |VF Result [LF |VF Result [LF |VF Result [LF |VF
Di-n-octylphthalate* 1,222,062 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Dibenz(a,h)anthracene 62 1100 U 370| U 370| U 400| U 390| U 360| U 360| U
Dibenzofuran* 290,526 1100 U 370| U 370{ U 400| U 390| U 360{ U 360| U
Diethylphthalate* 48,882,478 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Dimethylphthalate* 100,000,000 1100 U 370| U 370{ U 400| U 390| U 360{ U 360| U
Fluoranthene* 2,293,610 1100 U 370| U 120| J 400| U 390| U 360{ U 360| U
Fluorene* 2,643,614 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Hexachlorobutadiene 6,200 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Hexachlorobenzene 304 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Hexachlorocyclopentadiene* 423,336 1100|U | Rc 1800( U | UJ,I 1800 U | UJ,I 1900( U | UJ,I 1900| U | UJ,I 1800| U | UJ,I 1700( U | UJ,I
Hexachloroethane 34,741 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Ind (1,2,3-cd)pyrene 621 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Isophorone 511,979 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
N-nitroso-di-N-propylamine 69 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
N-Nitrosodiphenylamine 99,261 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Naphthalene* 55,916 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Nitrobenzene* 19,641 1100 U 370| U 370{ U 400| U 390| U 360| U 360| U
Pentachlorophenol 2,979 2200| U 370| U 370{ U 400|{U [UJs 390| U 360{ U 360| U
Phenanthrene* - 1100 U 370| U 370{ U 400| U 390| U 360| U 83| J
Phenol* 36,661,858 1100 U 370| U 370{ U 400|{U [UJs 390| U 360| U 360| U
Pyrene* 2,308,676 1100 U 370| U 110| J 400| U 390| U 360| U 360| U
PAHs - Method 8270 SIM (ug/kg)
1-Methylnaphthalene = NA 76]U 75]0 8[U 79]U 18 130
2-Chloronaphthalene* 4,936,641 NA 76| U 7.5/ U 8| U 79| U 7.3|U 73U
2-Methylnaphthalene — NA 82| U 4.2]J 8.7] U 8.4 U 21 170
Acenaphthene* 3,681,706 NA 76| U 75| U 8| U 79| U 49|J 7.3l U
Acenaphthylene - NA 76U 6.2]J 8 U 79]U 73[U 73[U
Anthracene* 21,896,121 NA 76[U 10 8[U 7.9[U 7.3[U 73[U
Benzo(a)anthracene 621 NA 30 100 8| U 7.9 U 7.3|U 7.3[ U
Benzo(a)pyrene 62 NA 38 710 8[U 7.9[U 7.3[U 7.3[U
B 621 NA 53 120 8/ U 791U 7.3|U 8.8
Benzo(ghi)perylene - NA 36 65 8| U 79| U 12 53
Benzo(k)fluoranthene 6,215 NA 29 72 8| U 79(U 7.3|U 7.3/ U
Carbazole 24,319 NA 76| U 52|J [Mm 8| U 79| U 7.3|U 73| U
Chrysene 62,148 NA 41 110 21 57| J 21 39
Dibenz(a,h)anthracene 62 NA 9.9 23 8[ U 79U 7.3|U 7.3[U
|Euoranthene‘ 2,293,610 NA 51 150 5.5|J 791U 7.3|U 7(J
Fluorene* 2,643,614 NA 76| U 75| U 8| U 79| U 8.6 73| U
[Indeno(1,2,3-cd)pyrene 621 NA 32 63 8| U 7.9 U 7.3|U 7.3[ U
Naphthalene* 55,916 NA 76| U 7.5/ U 8| U 79| U 7.4 49
Phenanthrene - NA 16 28 28 6.6 J 25 88
Pyrene* 2,308,676 NA 36| 100 8[ U 7.9[U 7[J 18
PCBs - Method 8082 (ug/kg)
Aroclor 1016* 3,933 220U 37(U 37|U 40|U 39|U 36|U 36(U
Aroclor 1221 222 280(U 74({U 74|U 80(U 78|U 72|U 72|{U
Aroclor 1232 222 220U 37(U 37|U 40|U 39|U 36|U 36(U
Aroclor 1242 222 150|U 74{U 74|U 80(U 78|U 72|U 72|{U
Aroclor 1248 222 150|U 37(U 37|U 40|U 39|U 36|U 36(U
Aroclor 1254 222 150|U 74({U 74|U 80(U 78|U 72|U 72|{U
Aroclor 1260 222 220U 37(U 37|U 40|U 39|U 36|U 36(U

it
fiiid

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
NA - Not analyzed

Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
#H 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens
*Compound is noncarcinogenic.
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TABLE C-1

ORGANIC ANALYTICAL RESULTS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east)
Sample ID CL59-SS08 CL59-SS08 ICL59-SS108 (duplicate; CL59-SBO8AA CL59-SBO8A CL59-SB08B CL59-SB08C
Sample Depth (feet) 0-1 0-1 0-1 5-7 10-12 16-18 24-255
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result |LF [VF Result |LF [VF Result |LF [VF Result [LF [VF Result [LF [vF Result |LF [VF
Volatiles - Method 8260 (ug/kg)
1,1,1-Trichloroethane* 768,498 11U 57| U 5.6/ U 58| U 59| U 59|U 56| U
1,1,2,2-Tetrachloroethane 384 11U 571U 56| U 58| U 59|U 59|U 56| U
1,1,2-Trichloro-1,2,2-trifluoroethane] 5,600,000 111U 571U 56| U 58| U 59|U 59|U 56| U
1,1,2-Trichloroethane 843 11U 57| U 5.6/ U 58| U 59| U 59| U 56| U
1,1-Dichloroethane* 589,415 11U 57| U 5.6/ U 58| U 59| U 59(U 56| U
1,1-Dichloroethene 54 11U 57| U 5.6/ U 58| U 59(U 59(U 5.6\ U
1,2,4-Trichlorobenzene* 650,000 6|J 57|U 5.6(U 5.8( U 59(U 59(U 56| U
1,2-Dibromo-3-chloropropane 450 11J |Jc 11| U 111U 12| U 12| U 12| U 11| U
1,2-Dibromoethane 6.9 11U 57| U 5.6/ U 58| U 59|U 59| U 56| U
1,2-Dic k * 370,000 2|J 57| U 5.6/ U 58| U 59| U 59| U 56| U
1,2-Dichloroethane 346 11U 57| U 5.6/ U 58| U 59| U 59| U 56| U
1,2-Dichloropropane 351 111U 5.7|U 5.6| U 5.8| U 59| U 59| U 5.6| U
1,3-Dichlorok * 13,000 3|J 57| U 5.6/ U 58| U 59|U 59| U 56| U
1,4-Dichlorok 3,400 3|J 57| U 5.6/ U 58| U 59| U 59| U 56| U
2-Butanone (MEK)* 7,325,377 11U 23|U | UJc 22|U | UJc 23|U |UJc 24|U [UJc 23|U | UJc 22| U | UJc
2-H * - 3|J |Jc 23| U | UJc 22|U | UJc 23|U | UJc 24| U [UJc 23|U | UJc 22|U | UJc
4-Methyl-2-Pentanone (MIBK)* 786,532 11U 23| U 22| U 23| U 241U 23| U 22(U
Acetone* 1,569,639 11U 23| U | UJc 22|U | UJc 23|U |UJc 91|J |Jc 9.6|J [Jc 46|J |Jc
B 650 11U 57| U 5.6/ U 58| U 59|U 59| U 56| U
Bromodichloromethane 1,024 111U 571U 56| U 58| U 59|U 59|U 56| U
Bromoform 61,569 11U 57| U 5.6/ U 58| U 59| U 59| U 56| U
Bromomethane* 3,897 11U 11U 1y 12| U 12| U 12| U 11U
Carbon Disulfide* 355,340 11U 57| U 5.6/ U 58| U 59|U 59|U 56| U
Carbon Tetrachloride 239 11U 571U 56| U 58| U 59|U 59|U 56| U
Chlorobenzene* 152,065 11U 57| U 56| U 58| U 59| U 59U 56| U
Chloroethane 3,026 11U 11U 11U 12| U 12| U 12| U 11U
Chloroform 244 11U 57| U 5.6/ U 58| U 59| U 59|U 56| U
Chloromethane 1,227 1y 11U 11U 12| U 12| U 12| U 11U
cis-1,2-Dichloroethene* 42,942 11U 2.8|U 28| U 29| U 29|U 29|U 2.8|U
cis-1,3-Dichloropropene 700 111U 5.7|U 5.6| U 5.8| U 59| U 59| U 5.6| U
Cyclohexane* 140,000 1y 11U 11U 12| U 12| U 12| U 11U
Dibromochloromethane 1,109 111U 571U 56| U 58| U 59|U 59|U 56| U
Dichlorodifluoromethane* 94,000 MU [Mm 11U 11U 12| U 12| U 12| U 11U
Ethylbenzene* 230,000 1y 57| U 5.6/ U 58| U 59| U 59| U 56| U
Isopropylbenzene (Cumeme)* 16,000 111U 5.7|U 5.6| U 5.8| U 59| U 59| U 5.6| U
Methyl acetate* 22,000,000 11U 11U [Mm 11U [Mm 12|U |Mm 12|U [Mm 12| U 11U [Mm
Methy! tert-butyl ether 17,000 11U 23| U 22| U 23| U 24| U 23| U 22\ U
Methylcyclohexane* 2,600,000 11U 11U 11U 12| U 12| U 12| U 11U
Methylene Chloride 8,881 1[J 57| U 5.6/ U 1.8/J 59| U 1.5[J 56| U
Styrene* 1,700,000 11U 57| U 5.6/ U 58| U 59|U 59| U 56| U
Tetrachloroethene 5,686 11U 57U 56| U 58| U 59|U 59|U 56| U
Toluene* 520,000 2|J 0.86| J 5.6/ U 0.98| J 59| U 59| U 56| U
trans-1,2-Dichloroethene* 63,238 11U 28| U 28| U 29| U 29|U 29|U 28| U
trans-1,3-Dichloropropene 700 111U 5.7|U 5.6| U 5.8| U 59| U 59| U 5.6| U
Trichloroethene 2,770 11U 571U 56| U 58| U 59|U 59|U 56| U
Trichlorofluoromethane* 390,000 11U 1My 111U 12| U 12| U 12| U 1y
Vinyl Chloride 150 11U 11U 11U 12| U 12| U 12| U 11U
Xylenes (total)* 210,000 2|J |Jc 57| U 5.6/ U 58| U 59(U 59(U 5.6\ U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-16
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TABLE C-1
ORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east)
Sample ID CL59-SS08 CL59-SS08 ICL59-SS108 (duplicate; CL59-SBO8AA CL59-SBO8A CL59-SB08B CL59-SB08C
Sample Depth (feet) 0-1 0-1 0-1 5-7 10-12 16-18 24-255
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (ug/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result |LF [VF Result [LF [VF Result JLF [VF Result [LF [VF
Semivolatiles - Method 8270 (ug/kg)
1,1'-Biphenyl* 350,000 1100/ U 370| U 370| U 380| U 390| U 390| U 370| U
1,2,4-Trichlorobenzene* 646,181 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
1,2-Dichlorobenzene* 370,000 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
1,3-Dichlorobenzene* 13,237 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
1,4-Dichlorobenzene 3,444 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
Bis(2-Chloroisopropyl) ether [2,2'-
oxybis(1-chloropropane)] 2,884 1100{ U 370| U 370| U 380| U 390/ U 390/ U 370{ U
2,4,5-Trichlorophenol* 6,110,310 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
2,4,6-Trichlorophenol 44,216 1100/ U 370| U 370| U 380| U 390| U 390| U 370| U
2,4-Dichlorophenol* 183,309 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
2,4-Dimethylphenol* 1,222,062 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
2,4-Dinitrophenol* 122,206 5800( U [R.c 1800/ U |R,c 1800/ U | R.c 1800|U | R,c 1900/ U |R,c 1900|U |Rc 1800/ U |R,c
2,4-Dinitrotoluene* 122,206 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
2,6-Dinitrotoluene* 61,103 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
2-Chloronaphthalene* 4,936,641 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
2-Chlorophenol* 63,398 1100/ U 370| U 370| U 380| U 390| U 390| U 370| U
2-Methylnaphthalene* - 1100 U 370| U 370| U 380| U 83| J 390| U 190{ J
2-Methylphenol* 3,055,155 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
2-Nitroaniline* 3,492 2300| U 1800| U 1800| U 1800| U 1900| U 1900| U 1800| U
2-Nitrophenol* - 1100/ U 370| U 370| U 380| U 390| U 390| U 370| U
3,3-Dichlorobenzidine 1,081 2300{U [RI 1800| U [ UJI 1800/ U | UJI 1800 U [UJ)l 1900/ U [UJ)l 1900/ U | UJJI 1800| U [ UJI
3-Nitroaniline* - 2300| U 1800| U 1800| U 1800| U 1900| U 1900| U 1800| U
4,6-Dinitro-2-methylphenol* - 2300| U 1800| U 1800| U 1800| U 1900| U 1900 U 1800| U
4-Bromophenyl-phenyl ether* - 1100{ U 370{ U 370{ U 380{ U 390| U 390| U 370{ U
4-Chloro-3-methylphenol* - 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
4-Chloroaniline* 244,412 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
4-Chlorophenyl phenyl ether* - 1100| U 370| U 370| U 380| U 390| U 390| U 370| U
4-Methylphenol* 305,515 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
4-Nitroaniline* - 2300| U 1800| U 1800| U 1800| U 1900| U 1900| U 1800| U
4-Nitrophenol* 488,825 2300{U [RI 1800/ U | R 1800/ U | Rl 1800/ U [RI 1900/ U | R 1900/ U [ Rl 1800/ U | R
Acenaphthene* 3,681,706 1100 U 140| J 370| U 380| U 390 U 390| U 370| U
Acenaphthylene* - 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
Acetophenone* 490 1100| U 370|U 370|U 380| U 390| U 390| U 370|U
Anthracene* 21,896,121 1100 U 270|J 370| U 380| U 390[ U 390 U 370| U
Atrazine 2,200 1100/ U |Rec 370| U 370| U 380| U 390| U 390| U 370| U
Benzaldehyde* 6,100,000 1100/ U |Rec 370| U 370| U 380| U 390| U 390| U 370| U
Benzo(a)anthracene 621 1100( U 520 94| J 380| U 390 U 390 U 370| U
IBenzo(a)pyrene 62 1100| U 520 110( J 380| U 390| U 390| U 370| U
IBenzo(b)quoranthene 621 1100 U 630 130| J 380| U 390[ U 390[ U 370| U
|Benzo(ghi)perylene - 1100 U 280| J 70| J 380| U 390 U 390[ U 80[J
Benzo(k)fluoranthene 6,215 1100 U 310/ J 100| J 380| U 390 U 390| U 370| U
Butylbenzylphthalate* 12,220,619 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
Bis(2-Chloroethoxy) methane* - 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
Bis(2-Chloroethyl) ether 211 1100 U 370| U 370| U 380| U 390| U 390| U 370| U
Bis(2-Ethylhexyl)phthalate 34,741 940| J 370| U 370| U 380| U 390 U 390| U 370| U
Caprolactam* 31,000,000 1100{ U 370| U 370| U 380| U 390| U 390| U 370| U
Carbazole 24,319 1100 U 170{ J 370| U 380| U 390| U 390| U 370| U
Chrysene 62,148 1100 U 570 110 J 380| U 390 U 390| U 370| U
Di-n-butylphthalate* 6,110,310 1100 U 370| U 370| U 380| U 390| U 390| U 370| U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections

NA - Not analyzed
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TABLE C-1

ORGANIC ANALYTICAL RESULTS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east)
Sample ID CL59-SS08 CL59-SS08 ICL59-SS108 (duplicate; CL59-SBO8AA CL59-SBO8A CL59-SB08B CL59-SB08C
Sample Depth (feet) 0-1 0-1 0-1 5-7 10-12 16-18 24-255
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (ug/kg) Result |LF |VF Result [LF |VF Result [LF [VF Result [LF |VF Result |LF |VF Result [LF |VF Result [LF |VF
Di-n-octylphthalate* 1,222,062 1100{ U 370{ U 370| U 380| U 390| U 390| U 370{ U
Dibenz(a,h)anthracene 62 1100( U 80| J 370| U 380| U 390| U 390| U 370| U
Dibenzofuran* 290,526 1100 U 79| J 370| U 380| U 390| U 390| U 370{ U
Diethylphthalate* 48,882,478 1100 U 370{ U 370| U 380| U 390| U 390| U 370{ U
Dimethylphthalate* 100,000,000 1100{ U 370{ U 370| U 380| U 390| U 390| U 370{ U
Fluoranthene* 2,293,610 1100 U 1300 170( J 380| U 390| U 390| U 370{ U
Fluorene* 2,643,614 1100 U 150| J 370( U 380| U 390| U 390| U 370{ U
Hexachlorobutadiene 6,200 1100 U 370{ U 370| U 380| U 390| U 390| U 370{ U
Hexachlorobenzene 304 1100 U 370{ U 370| U 380| U 390| U 390| U 370{ U
Hexachlorocyclopentadiene* 423,336 1100/ U | Rc 1800 U 1800 U 1800 U 1900 U 1900 U 1800 U
Hexachloroethane 34,741 1100{ U 370{ U 370| U 380| U 390| U 390| U 370{ U
Indeno(1,2,3-cd)pyrene 621 1100 U 260| J 370( U 380| U 390| U 390| U 370{ U
Isophorone 511,979 1100{ U 370{ U 370| U 380| U 390| U 390| U 370{ U
N-nitroso-di-N-propylamine 69 1100 U 370{ U 370| U 380| U 390| U 390| U 370{ U
N-Nitrosodiphenylamine 99,261 1100 U 370{ U 370| U 380| U 390| U 390| U 370{ U
55,916 1100 U 370{ U 370| U 380| U 390| U 390| U 59(J
Nitrobenzene* 19,641 1100{ U 370{ U 370| U 380| U 390| U 390| U 370{ U
Pentachlorophenol 2,979 2300 U 370{ U | UJ|l 370U [UJ| 380[ U | UJI 390| U | UJ,l 390{U [UJ| 370{ U | UJ|l
Phenanthrene* - 1100 U 1200 60(J 380| U 390| U 390| U 100 J
Phenol* 36,661,858 1100{ U 370{ U 370| U 380| U 390| U 390| U 370{ U
Pyrene* 2,308,676 1100{ U 1100 150( J 380| U 390| U 390| U 370 U
PAHs - Method 8270 SIM (ug/kg)
1-Methylnaphthalene - NA 22 4.9(J 7.71U 70| 20 150
2-Chloronaphthalene* 4,936,641 NA 76| U 75| U 771U 7.8/ U 7.8/ U 75U
2-Methylnaphthalene - NA 33 6J 8.3| U 95 14 220
A hthene* 3,681,706 NA 150 45(J 771U 7.8/ U 7.8/ U 19
Acenaphthylene = NA 72[J 9.9 77]0 78] U 78] U 75|U
Anthracene® 21,896,121 NA 280 12 7.7[U 7.8[U 7.8[U 10
621 NA 590 94 7.71U 7.8/ U 7.8/ U 7.5|U
Benzo(a)pyrene 62 NA 510 T10] 7.7|0 78| U 78| U 750
Benzo(b)fluoranthene 621 NA 570 140 77U 53[J 6.2|J 14
Benzo(ghi)perylene - NA 280 66 7.7\ U 7.7]J 12 75
Benzo(k)fluoranthene 6,215 NA 390 80 7.7\ U 7.8/ U 7.8/ U 75U
Carbazole 24,319 NA 180 8.9 771U 7.8/ U 7.8/ U 75/ U
Chrysene 62,148 NA 560 100 7.71U 22 20 43
Dibenz(a,h)anthracene 62 NA 87 20 7.71U 7.8/ U 7.8/ U 7.5|U
|Euoranthene‘ 2,293,610 NA 1500 190 7.71U 7.8/ U 5[J 7.5
Fluorene* 2,643,614 NA 160 J.c 48|J |[Jc 77]U |Rc 78|U [Rc 78|U [Rc 22 J.c
|indeno(1,2,3-cd)pyrene 621 NA 270 65| 77|10 78[U 78] U 75| 0
ii' phthalene* 55,916 NA 21 S#J 771U 26 5.7[J 59
Phenanthrene - NA 1200 55 7.71U 53 20 100
Pyrene* 2,308,676 NA 830 130] 77U 7.4]J 14 31
PCBs - Method 8082 (ug/kg)
Aroclor 1016 3,933 220U 37|U 37(U 38|U 39(U |Ud;s 39(U 37|U
Aroclor 1221 222 290U 74|U 74(U 76|U 78(U |UJ;s 78(U 74|U
Aroclor 1232 222 220U 37|U 37(U 38|U 39(U |UJs 39(U 37|U
Aroclor 1242 222 160|U 74|U 74(U 76|U 78(U |UJ,s 78(U 74|U
Aroclor 1248 222 150|U 37|U 37(U 38|U 39(U |UJ;s 39(U 37|U
Aroclor 1254 222 150|U 74|U 74(U 76|U 78(U |UJ,s 78(U 74|U
Aroclor 1260 222 220U 37|U 37(U 38|U 39|U |UJ,s 39(U 37|U

##
#

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
NA - Not analyzed

Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
#it 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens
*Compound is noncarcinogenic.
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TABLE C-2
INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Scar 1 Scar 1 Scar 2 Scar 2 Acid Fueling Station | Acid Fueling Station
Sample ID CL59-SS01 CL59-SBO1A CL59-SS02 CL59-SB02A CL59-SS03 CL59-SB03A
Sample Depth (feet) 0-1 2-4 0-1 3-4 0-1 3-5
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 9900 M,k 11300 M,k 12400 M,k 11700 M,k 14000 10500
Antimony* 31.3 1.7/U [Mm 1.7/U [Mm 1.7{U | Mm 1.7{U | Mm 1.7{U | Mm 1.3[U | Mm
Arsenic 0.39 15 M,k 9.5 M,k 14.2 M,k 9.9 M,k 12.7 11
Barium* 5,375 70.1 M,k 75.1 M,k 77.4 M,k 84.4 M,k 78.5 70.3
Beryllium* 154 0.59 0.57| B 0.68 0.63 0.7 J,s 0.61 J,s
Cadmium* 37.0 0.47| B 0.37| B 0.45[ B 0.47( B 0.27( B 0.22( B
Calcium* - 15500 38100 12100 37300 14400 M,k 36700 M,k
Chromium* 210 15.1 M,k 16.8 M,k 17.2 M,k 18.4 M,k 18.8 171
Cobalt* 4,693 11.5 M,k 11.4 M,k 38.7 M,k 12.6 M,k 12.6 10.8
Copper* 2,905 24.4 M,k 23.8 M,k 20.1 M,k 28.3 M,k 18.4 22.5
Iron* 23,463 28300 M,k 22500 M,k 30500 M,k 25400 M,k 27300 25100
Lead* 400 13.2 9.8 23.9 123 20.3 123
Magnesium* - 4910 9350 4210 10900 4730 8510
Manganese* 1,762 446 M,k 298 M,k 1050 M,k 375 M,k 765 M,k 481 M,k
Mercury* 23.5 0.013| B 0.012| B 0.028| B 0.12{ U 0.038|B 0.12(U
Nickel* 1,564 29.5 M,k 28.1 M,k 21.7 M,k 334 M,k 22.8 28.9
Potassium* - 1220 M,k 2010 M,k 1180 M,k 2140 M,k 1240 1630
Selenium* 391 22|U 23U 0.65[ B 23| U 23| U 23| U
Silver* 391 0.56| U 0.58| U 0.57( U 0.58[ U 0.58[ U 0.59( U
Sodium* - 558| U 577( U 575| U 581| U 578| U 585| U
Thallium* 5.2 1.7/ U 1.7/ U 17| U 17| U 1.2| B 0.63[ B
Vanadium* 547 23.9 M,k 19.5 M,k 251 M,k 21.5 M,k 25.7 18.8
Zinc* 23,463 65.4 59.1 64.9 68.3 113 M,m 65.9 M,m
## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
#Ht 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
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TABLE C-2
INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Acid Fueling Station | Acid Fueling Station Assembly & Test Assembly & Test Assembly & Test Assembly & Test
Sample ID CL59-SB03B CL59-SB03C CL59-SS04 CL59-SB04A CL59-SB04B CL59-SB04C
Sample Depth (feet) 9-10.5 13-14.3 0-1 3-4 9-10 11-13
Sample Date Region 9 PRG 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001
Laboratory Residential Soil STL STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 5950 5040 11900 9280 4310 6210
Antimony* 31.3 1.7{U | Mm 1.66|U | Mm 1.8{U | Mm 1.8{U | Mm 1.6{U | Mm 1.7{U | Mm
Arsenic 0.39 13.2 20.6 10.6 23.9 8.6 19.8
Barium* 5,375 28.4 7.7 66.1 57.5 324 58.6
Beryllium* 154 0.43[B |Js 0.47(B |Js 0.62 J,;s 0.66 J,s 04|B [Js 0.55[B |J;s
Cadmium* 37.0 0.61 1.2 0.095| B 0.44/ B 0.16/ B 0.84
Calcium* - 3340 M,k 47600 M,k 3290 M,k 18000 M,k 42000 M,k 17900 M,k
Chromium* 210 10.5 9.3 15.1 14.3 7.6 11.4
Cobalt* 4,693 9.1 9.7 8.1 12.9 4.6 10.3
Copper* 2,905 19 23.9 15.1 28.5 9.8 35
Iron* 23,463 20100 25800 23500 32800 10200 22800
Lead* 400 25.1 21.9 214 24.6 9.1 22.9
Magnesium* - 2700 8030 2400 6230 3230 4390
Manganese* 1,762 237 M,k 486 M,k 442 M,k 527 M,k 238 M,k 327 M,k
Mercury* 23.5 0.11{U 0.03(B 0.032|B 0.12(U 0.11{U 0.011|B
Nickel* 1,564 23.4 33.3 16.9 37.8 12.7 40.1
Potassium* - 1060 1180 1020 1450 636 1320
Selenium* 391 23| U 221U 241U 241U 221U 23| U
Silver® 391 0.57( U 0.56( U 0.6| U 0.59( U 0.55[ U 0.57( U
Sodium* - 570| U 560| U 599| U 590| U 545| U 566| U
Thallium* 5.2 17| U 17| U 1.8/ U 1.8/ U 1.6/ U 0.6/ B
Vanadium* 547 121 17.7 21.6 18.2 8.8 18.7
Zinc* 23,463 434 M,m 255 M,m 67.1 M,m 147 M,m 56.2 M,m 198 M,m
## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
# 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections
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INORGANIC

TABLE C-2
ANALYTICAL RESULTS

SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg
Sample ID CL59-SS05 CL59-SS05 [CL59-SS105 (duplicate CL59-SBO5A CL59-SB05B CL59-SB05C
Sample Depth (feet) 0-1 0-1 0-1 4-5 8-9.5 13-14
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 12800 12300 12100 9240 6200 3570
Antimony* 31.3 1fU [ Mm 1.7{U | Mm 1.7{U | Mm 1.7{U | Mm 1.7{U | Mm 1.7{U | Mm
Arsenic 0.39 13.6 M,m 13.4 10.3 19.5 13.7 8.8
Barium* 5,375 76.9 71.4 71.4 54.3 36.6 39.3
Beryllium* 154 0.66 0.61 0.56( B 0.52( B 0.37( B 0.34/ B
Cadmium* 37.0 0.31/B 0.37( B 0.36/ B 0.58 0.52( B 1.3
Calcium* - 21800 15300 M,k 10500 M,k 2280 M,k 17700 M,k 78800 M,k
Chromium* 210 16.9 18.4 16.1 13.5 10.8 7
Cobalt* 4,693 10.8 11 M,k 9.3 M,k 10.4 M,k 8 M,k 11.2 M,k
Copper* 2,905 24.6 22.9 M,k 18.5 M,k 33.4 M,k 20.3 M,k 17.3 M,k
Iron* 23,463 27400 25600 24300 26400 21200 15800
Lead* 400 17.7 19.2 16.1 23.8 16.3 12.7
Magnesium* - 6360 5430 M,k 4680 M,k 3310 M,k 4110 M,k 3270 M,k
Manganese* 1,762 413 M,k 475 845 471 514 556
Mercury* 23.5 0.03[ B 0.015| B 0.11{ U 0.016| B 0.11{ U 0.02( B
Nickel* 1,564 28.4 M,m 24.2 M,k 19.6 M,k 35.7 M,k 21 M,k 32.2 M,k
Potassium* - 2080 1360 M,k 1210 M,k 1110 M,k 1120 M,k 977 M,k
Selenium* 391 0.87[B | Mm 0.51( B 0.55[ B 23| U 23| U 221U
Silver* 391 0.5| U 0.58[ U 0.57( U 0.57( U 0.57({ U 0.55[ U
Sodium* - 145/ B 579| U 571| U 568| U 72.3(B 95.1( B
Thallium* 5.2 0.88[ B 1.7(U 1.7(U 0.59( B 1.7(U 0.97( B
Vanadium* 547 22 231 21.6 17 14.1 14.9
Zinc* 23,463 81.3 74.5 66.5 151 109 116

## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

# 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
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INORGANIC

TABLE C-2
ANALYTICAL RESULTS

SOIL SAMPLES
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west)
Sample ID CL59-SS06 CL59-SS06 [CL59-SS106 (duplicate CL59-SBO6A CL59-SB06B CL59-SB06C
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 12-13.75
Sample Date Region 9 PRG 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF JVF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 13600 12300 12900 9880 7860 6010
Antimony* 31.3 11U [Mm 1.7/U [Mm 1.7/U [Mm 1.7{U | Mm 1.7{U | Mm 1.7{U | Mm
Arsenic 0.39 10.9 M,m 11.4 9.3 16.4 12.2 9.1
Barium* 5,375 86.2 75.6 95.2 64.9 36 29.2
Beryllium* 154 0.86 0.65 0.67 0.57( B 0.44( B 0.33( B
Cadmium* 37.0 0.25/ B 0.31| B 0.28/ B 0.47( B 0.46/ B 04| B
Calcium* - 16300 10500 M,k 5590 M,k 10300 M,k 20400 M,k 62900 M,k
Chromium* 210 16.1 16.8 17.7 14.9 12.2 11.3
Cobalt* 4,693 8.4 11.9 M,k 9.4 M,k 16.2 M,k 11 M,k 6.9 M,k
Copper* 2,905 17.8 21.5 M,k 19.8 M,k 26.3 M,k 26.9 M,k 16.5 M,k
Iron* 23,463 24500 24700 24200 26200 23600 17800
Lead* 400 22.6 19 18 19.2 12.9 10.4
Magnesium* - 4130 4320 M,k 3190 M,k 5960 M,k 5620 M,k 5240 M,k
Manganese* 1,762 1140 M,k 549 482 411 504 370
Mercury* 23.5 0.035| B 0.039( B 0.041| B 0.034| B 0.11{ U 0.11{ U
Nickel* 1,564 17.6 M,m 23.2 M,k 213 M,k 36.7 M,k 254 M,k 19.3 M,k
Potassium* - 1440 1180 M,k 968 M,k 1520 M,k 1380 M,k 1130 M,k
Selenium* 391 1.6/B |Mm 0.51| B 0.53| B 23| U 23| U 23| U
Silver* 391 0.5|U 0.57| U 0.57| U 0.59( U 0.57({ U 0.57({ U
Sodium* - 154| B 573| U 569 U 587| U 572| U 566| U
Thallium* 5.2 0.98| B 1.7/ U 0.85| B 1.8/ U 17| U 17| U
Vanadium* 547 23.9 224 214 17.5 14.8 12.2
Zinc* 23,463 71.5 77.6 71.8 115 84.9 95.4

## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

#Ht 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
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TABLE C-2

INORGANIC ANALYTICAL RESULTS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center) Magazine (center)
Sample ID CL59-SS07 CL59-SS07 [CL59-SS107 (duplicate CL59-SBO7A CL59-SB07B CL59-SB07C CL59-SB07D
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 14-16 18-19.1
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF |JVF
Metals (mg/kg)
Aluminum* 76,142 10400 7840 M,k 10500 M,k 11000 M,k 8550 M,k 6790 M,k 6970 M,k
Antimony* 31.3 11U [Mm 1.7/U [Mm 1.7/U [Mm 1.8/U [Mm 1.7/U [Mm 16/U [Mm 1.6{U | Mm
Arsenic 0.39 10.3 M,m 8.5 M,k 10 M,k 11.4 M,k 10.8 M,k 15.9 M,k 27.6 M,k
Barium* 5,375 63.6 46.3 M,k 74.8 M,k 70.7 M,k 38.9 M,k 44.6 M,k 90.1 M,k
Beryllium* 154 0.57 0.47| B 0.59 0.59| B 0.46| B 0.39| B 0.46( B
Cadmium* 37.0 0.24| B 0.29| B 0.3|B 0.26| B 0.22| B 0.36| B 1
Calcium* - 23600 40500 23100 34700 17000 36000 29700
Chromium* 210 143 12.3 M,k 15.5 M,k 171 M,k 13 M,k 1.9 M,k 11.8 M,k
Cobalt* 4,693 9 8 M,k 10.4 M,k 9.2 M,k 9.8 M,k 9.2 M,k 12.3 M,k
Copper* 2,905 23.8 17.9 M,k 22.9 M,k 25.4 M,k 22.3 M,k 24 M,k 25.2 M,k
Iron* 23,463 21800 17700 M,k 22000 M,k 24600 M,k 23100 M,k 21900 M,k 25300 M,k
Lead* 400 13.4 11.3 15.6 12.6 13.2 13.4 271
Magnesium* - 6380 21600 6090 13500 7050 7340 5620
Manganese* 1,762 310 M,k 302 M,k 361 M,k 313 M,k 266 M,k 354 M,k 519 M,k
Mercury* 23.5 0.029( B 0.011| B 0.019( B 0.025| B 0.12[ U 0.018| B 0.013| B
Nickel* 1,564 255(U |Mm 20.2 M,k 251 M,k 28.5 M,k 25.6 M,k 24.7 M,k 45.6 M,k
Potassium* - 2060/ B 1230 M,k 1410 M,k 2160 M,k 1580 M,k 1480 M,k 1530 M,k
Selenium* 391 0.65/B [ M,m 23| U 0.45/ B 24U 24U 22|U 0.73[ B
Silver* 391 0.5 0.57| U 0.56| U 0.6| U 0.59| U 0.55| U 0.55[ U
Sodium* - 115 749/ B 563| U 600{ U 589( U 60.3| B 546| U
Thallium* 5.2 0.9 1.7/ U 1.7/ U 1.8/ U 1.8/ U 1.6/ U 1.2| B
Vanadium* 547 171 14.4 M,k 18.5 M,k 19.6 M,k 15.3 M,k 13.6 M,k 18.4 M,k
Zinc* 23,463 61.7 54.5 68.2 63.2 68.4 71.2 210

## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens

#Ht 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections
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TABLE C-2

INORGANIC ANALYTICAL RESULTS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east)
Sample ID CL59-SS08 CL59-SS08 ICL59-SS108 (duplicate CL59-SBO8AA CL59-SBO8A CL59-SB08B CL59-SB08C
Sample Depth (feet) 0-1 0-1 0-1 5-7 10-12 16-18 24-25.5
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory Residential Soil CompuChem STL STL STL STL STL STL
Parameter (mg/kg) Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF Result [LF [VF
Metals (mg/kg)
Aluminum* 76,142 10900 11200 13100 10400 12100 9980 8850
Antimony* 31.3 1fU [ Mm 1.7{U | Mm 1.7{U | Mm 1.7{U | Mm 1.8{U | Mm 1.8{U | Mm 1.7{U | Mm
Arsenic 0.39 12.2 M,m 10.9 12.2 11.9 8 26.3 18.6
Barium* 5,375 68.8 76.9 73.8 65.8 55 44.9 139
Beryllium* 154 0.57 0.66 J,s 0.73 J,s 0.69[L |Js 0.71 J,s 0.6 J,s 0.65 J,;s
Cadmium* 37.0 0.12[ B 0.15[ B 0.19( B 0.099| B 0.21( B 0.79 0.52( B
Calcium* - 5320 8080 M,k 4730 M,k 26900 M,k 34100 M,k 10300 M,k 2940 M,k
Chromium* 210 13.7 14.8 16.4 16 18.3 15.3 15
Cobalt* 4,693 8.6 9.4 9.3 13.2 13.6 13.3 11.8
Copper* 2,905 17.3 19 18.3 26.7 25 30.7 28.2
Iron* 23,463 21700 22300 24700 23700 22100 33800 24400
Lead* 400 18.3 18.3 21.2 11.9 11.4 30.4 29.5
Magnesium* - 2840 3620 2910 6400 11100 6330 3510
Manganese* 1,762 528 M,k 504 M,k 506 M,k 342 M,k 326 M,k 334 M,k 152 M,k
Mercury* 23.5 0.047| B 0.025|B 0.11{U 0.024|B 0.12(U 0.014|B 0.023|B
Nickel* 1,564 179|U |Mm 20.2 19.5 30.8 36.6 36.3 63.1
Potassium* - 1110| B 938 1030 1840 2740 1700 2270
Selenium* 391 11U [Mm 23| U 221U 23| U 241U 23| U 0.66[ B
Silver* 391 0.5 0.57({ U 0.56[ U 0.58[ U 0.59( U 0.59( U 0.56( U
Sodium* - 95.9 567| U 562| U 578| U 73| B 586| U 63.6/ B
Thallium* 5.2 2 1.7] U 1.7] U 1.7] U 1.8| U 1.8| U 1.4|B
Vanadium* 547 19.5 20.3 24.7 18.9 20.4 18.4 24
Zinc* 23,463 57.6 68.1 M,m 75.5 M,m 64.2 M,m 59.3 M,m 201 M,m 101 M,m
## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinogens
#i 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinogens

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections
C-24
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TABLE C-3
ORGANIC ANALYTICAL RESULTS
GROUNDWATER SAMPLE

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Open Borehole at Missile Magazine (east)
Sample ID CL59-GW08 CL59-GW08 CL59-GW108 (duplicate)
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001
Laboratory Tap Water CompuChem STL STL
Parameter (ug/L) Result [LF [VF Result JLF [VF Result [LF [VF
Volatile Organics - Method 8260 (ug/L)
1,1,1-Trichloroethane* 792 11U 11U 11U
1,1,2,2-Tetrachloroethane 0.06 2|U 1|U 11U
1,1,2-Trichloro-1,2,2-trifluoroethane* 59,000 2|U 11U 11U
1,1,2-Trichloroethane 0.20 11U 1|U 11U
1,1-Dichloroethane* 811 11U 11U 11U
1,1-Dichloroethene 0.05 1| U 1| U 1| U
1,2,4-Trichlorobenzene* 190 11U 11U 0.3|J
1,2-Dibromo-3-chloropropane 0.048 1|U 11U UJ,c 11U UJ,c
1,2-Dibromoethane 0.0008 1|U 11U 1|U
1,2-Dichlorobenzene* 370 1(U 1(U 1(U
1,2-Dichloroethane 0.12 1]U 1]U 1]U
1,2-Dichloropropane 0.16 1| U 1| U 1| U
1,3-Dichlorobenzene* 5.5 11U 11U 11U
1,4-Dichlorobenzene 0.5 11U 11U 11U
2-Butanone (MEK)* 1,904 5|U 10{ U Ud,c 10{ U Ud,c
2-Hexanone* - 5| U 10| U UJ,c 10| U UJ,c
4-Methyl-2-Pentanone (MIBK)* 158 5| U 10| U 10| U
Acetone* 608 4| J J,c 10| U UJ,c 0.54| J J,c
Benzene 0.35 11U 11U 11U
Bromodichloromethane 0.18 1| U 1| U 1| U
Bromoform 8.51 1l U 11U 11U
Bromomethane* 8.66 11U 11U 11U
Carbon Disulfide* 1,043 11U M,m 11U 11U
Carbon Tetrachloride 0.17 1| U 1| U 1| U
Chlorobenzene* 106 11U 11U 11U
Chloroethane 4.64 11U 11U 11U
Chloroform 0.16 1]U 1]U 1]U
Chloromethane 1.51 11U 11U 11U
cis-1,2-Dichloroethene* 60.8 11U 0.5| U 0.5| U
cis-1,3-Dichloropropene 0.40 1| U 1| U 1| U
Cyclohexane* 35,000 NA 11U 11U
Dibromochloromethane 0.13 1)U 1| U 1| U
Dichlorodifluoromethane* 390 11U 11U 11U
Ethylbenzene* 1,340 11U 11U 11U
Isopropylbenzene (Cumeme)* 660 11U 11U 11U
Methyl acetate* 6,100 10| U 10| U 10| U
Methy! tert-butyl ether 20 11U 5| U UJ,c 5| U UJ,c
Methylcyclohexane* 5,200 NA 11U 0.19( J
Methylene Chloride 4.28 71U 11U 11U
Styrene* 1,641 11U 11U 11U
Tetrachloroethene 1.08 11U 11U 11U
Toluene* 723 0.3[J 1{U 1{U
trans-1,2-Dichloroethene* 122 11U 0.5| U 0.5| U
trans-1,3-Dichloropropene 0.40 1| U 1| U 1| U
Trichloroethene 1.64 11U 11U 11U
Trichlorofluoromethane* 1,300 11U 11U 11U
Vinyl Chloride 0.04 1{uU 1{uU 1{uU
Xylenes (total)* 1,431 2(U 11U 11U

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-25




11/26/02

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
NA - Not analyzed

TABLE C-3
ORGANIC ANALYTICAL RESULTS
GROUNDWATER SAMPLE
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Open Borehole at Missile Magazine (east)

Sample ID CL59-GW08 CL59-GW08 CL59-GW108 (duplicate)
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001
Laboratory Tap Water CompuChem STL STL
Parameter (ug/L) Result [LF [VF Result JLF [VF Result [LF [VF
Semivolatiles - Method 8270 (ug/L)

1,1-Biphenyl* 300 NA 10{ U 10{ U
1,2,4-Trichlorobenzene* 194 NA 10{ U 10{ U
1,2-Dichlorobenzene* 370 NA 10{ U 10{ U
1,3-Dichlorobenzene* 5.48 NA 10(uU 10(U
1,4-Dichlorobenzene 0.50 NA 10({ U 10({ U
Bis(2-Chloroisopropyl) ether [2,2'-

oxybis(1-chloropropane)] 0.27 NA 10| U R,c 10| U R,c
2,4,5-Trichlorophenol* 3,650 NA 10| U 10| U
2,4,6-Trichlorophenol 6.11 NA 10| U 10| U
2,4-Dichlorophenol* 109 NA 10| U 10| U
2,4-Dimethylphenol* 730 NA 10{ U uJ,| 10{ U uJ,|
2,4-Dinitrophenol* 73 NA 50{ U 50| U
2,4-Dinitrotoluene* 73 NA 10| U 10| U
2,6-Dinitrotoluene* 36 NA 10| U 10| U
2-Chloronaphthalene* 487 NA 10| U 10| U
2-Chlorophenol* 30.4 NA 10| U 10| U
2-Methylnaphthalene* - NA 10| U 14(J
2-Methylphenol* 1,825 NA 10{ U 10{ U
2-Nitroaniline* 2.09 NA 50{ U 50{ U
2-Nitrophenol* -- NA 10| U 10| U
3,3’-Dichlorobenzidine 0.15 NA 50( U 50( U
3-Nitroaniline* - NA 50| U 50| U
4,6-Dinitro-2-methylphenol* - NA 50( U M,m 50( U M,m
4-Bromophenyl-phenyl ether* -- NA 10| U 10| U
4-Chloro-3-methylphenol* - NA 10| U 10| U
4-Chloroaniline* 146 NA 10{ U 10{ U
4-Chlorophenyl phenyl ether* - NA 10| U 10| U
4-Methylphenol* 182 NA 60| U 60[ U
4-Nitroaniline* - NA 50{ U 50{ U
4-Nitrophenol* 292 NA 50{ U 50{ U
Acenaphthene* 365 NA 10| U 10( U
Acenaphthylene* -- NA 10| U 10| U
Acetophenone* 0.04 NA 12| U 12({ U
Anthracene* 1,825 NA 10{ U 10{ U
Atrazine 0.3 NA 10{ U 10({ U
Benzaldehyde* 3,600 NA 10{ U 10{ U
Benzo(a)anthracene 0.09 NA 10| U 10| U
Benzo(a)pyrene 0.01 NA 10| U 10| U
Benzo(b)fluoranthene 0.09 NA 10| U 10| U
Benzo(ghi)perylene -- NA 10| U 10| U
Benzo(k)fluoranthene 0.92 NA 10| U 10| U
Butylbenzylphthalate* 7,300 NA 10{ U 10{ U
Bis(2-Chloroethoxy) methane* - NA 10| U 10| U
Bis(2-Chloroethyl) ether 0.01 NA 10| U 10| U
Bis(2-Ethylhexyl)phthalate 4.80 NA 10{ U 8.2| J
Caprolactam* 18,000 NA 33 42
Carbazole 3.36 NA 10({ U 10({ U
Chrysene 9.21 NA 10| U 10| U
Di-n-butylphthalate* 3,650 NA 10{ U 10{ U
Di-n-octylphthalate* 730 NA 10| U 10| U
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TABLE C-3

ORGANIC ANALYTICAL RESULTS

GROUNDWATER SAMPLE

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Open Borehole at Missile Magazine (east)
Sample ID CL59-GW08 CL59-GW08 CL59-GW108 (duplicate)
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001
Laboratory Tap Water CompuChem STL STL
Parameter (ug/L) Result |LF |VF Result |LF |VF Result |LF |VF
Dibenz(a,h)anthracene 0.01 NA 10| U 10| U
Dibenzofuran* 24.3 NA 10{ U 10({ U
Diethylphthalate* 29,199 NA 10{ U M,m 10{ U M,m
Dimethylphthalate* 364,867 NA 12({U R, 12({U R,
Fluoranthene* 1,460 NA 10{ U 10{ U
Fluorene* 243 NA 10| U 10| U
Hexachlorobutadiene 0.86 NA 10| U 10| U
Hexachlorobenzene 0.04 NA 10({ U 10({ U
Hexachlorocyclopentadiene* 255 NA 50{ U R, 50{ U R,
Hexachloroethane 4.80 NA 10{ U 10({ U
Indeno(1,2,3-cd)pyrene 0.09 NA 10| U 10| U
Isophorone 70.8 NA 10| U 10| U
N-nitroso-di-N-propylamine 0.01 NA 10| U 10| U
N-Nitrosodiphenylamine 13.7 NA 10| U 10| U
Naphthalene* 6.20 NA 10| U 10| U
Nitrobenzene* 3.40 NA 10{ U 10({ U
Pentachlorophenol 0.56 NA 10| U M,m 10| U M,m
Phenanthrene* - NA 10| U 10| U
Phenol* 21,900 NA 10{ U 10{ U
Pyrene* 183 NA 10| U 10| U
PAHSs - Method 8270 SIM (ug/L)
1-Methylnaphthalene - 1.4 J| 0.55 1.1
2-Chloronaphthalene* 487 NA 0.2({U 0.2{U
2-Methylnaphthalene - 1.9 J| 0.78 1.6
Acenaphthene* 365 0.26( U UJ,| 0.2{U 0.2{U
Acenaphthylene - 0.26| U [SNA] 0.2|U 0.2|U
Anthracene* 1,825 0.26] U UJ,| 02| U 02| U
Benzo(a)anthracene 0.09 0.31 JJ 0.2|U 0.2|U
Benzo(a)pyrene 0.01 0.19] J J| 0.2(U 0.2(U
Benzo(b)fluoranthene 0.09 0.26| U UJ,! 0.2[U 0.2[U
Benzo(ghi)perylene -- 0.44 J,l 0.23 0.23
Benzo(k)fluoranthene 0.92 0.26| U UJ,! 0.2[U 0.2[U
Carbazole 3.36 NA 02| U 02| U
Chrysene 9.21 0.26| U UJ,l 02| U 02| U
Dibenz(a,h)anthracene 0.01 0.26| U UJ,| 0.2|U 0.2|U
Fluoranthene* 1,460 0.26| U uJ,| 0.2| U 02| U
Fluorene* 243 0.26| U UJ,| 02| U 02| U
Indeno(1,2,3-cd)pyrene 0.09 0.26| U UJ,! 0.2[U 0.2[U
Naphthalene* 6.2 0.7 J 0.26 0.51
Phenanthrene - 0.86 J| 0.3 0.49
Pyrene* 183 0.29 J| 0.2| U 0.12| J

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

c-27
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11/26/02 TABLE C-3
ORGANIC ANALYTICAL RESULTS
GROUNDWATER SAMPLE
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Open Borehole at Missile Magazine (east)

Sample ID CL59-GW08 CL59-GW08 CL59-GW108 (duplicate)

Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001

Laboratory Tap Water CompuChem STL STL
Parameter (ug/L) Result [LF [VF Result JLF [VF Result [LF [VF
PCBs - Method 8082 (ug/L)
Aroclor 1016* 0.9605 2|U UJ,s 1|u UJ;s 1|u UJ;s
Aroclor 1221 0.0336 3|U UJ,s 1]y UJs 1Ju UJs
Aroclor 1232 0.0336 2|U UJ;s 1|u UJ;s 1|u UJ;s
Aroclor 1242 0.0336 2|U UJ,s 1]y UJs 1Ju UJs
Aroclor 1248 0.0336 2|U UJ;s 1|u UJ;s 1|u UJ;s
Aroclor 1254 0.0336 2|U UJ,s 1]y UJs 1]u UJs
Aroclor 1260 0.0336 2|U UJ,s 1JU UJ,s 1JU UJ,s
Pesticides - Method 8081 (ug/L)
4,4'-DDD 0.2801 0.1|U UJ,s 0.05|U R,s 0.05|U
4,4'-DDE 0.1977 0.05|U UJ,s 0.05|U R,s 0.05|U
4,4-DDT 0.1977 0.15|U UJ;s 0.05|U R,s 0.05|U
Aldrin 0.0040 0.05|U UJ,s 0.05|U R,s 0.05|U
alpha-BHC 0.0107 0.05|U UJ;s 0.05|U R,s 0.05|U
alpha-Chlordane 0.1921** 0.05{U UJ,s 0.05{U R,s 0.05{U
beta-BHC 0.0374 0.08|U UJ;s 0.02|U R,s 0.02|U
delta-BHC - 0.05|U UJ,s 0.05|U R,s 0.05|U

Dieldrin 0.0042 0.06|U UJ;s 0.05|U R,s 0.05|U
Endosulfan | - 0.05|U Ud,s 0.05|U R;s 0.05|U
Endosulfan Il - 0.1|1U UJ,s 0.05|U R,s 0.05|U
Endosulfan Sulfate - 0.1|U Ud,s 0.05|U R;s 0.05|U

Endrin* 10.95 0.1]U UJ;s 0.05|U R,s 0.05|U

Endrin Aldehyde - 0.1]U UJ,s 0.05|U R,s 0.05|U

Endrin Ketone - 0.25|U Ud,s 0.05|U R,s 0.05|U
gamma-BHC (Lindane) 0.0517 0.06{U UJ,s 0.02{U R,s 0.02{U
gamma-Chlordane 0.1921** 0.05|U Ud,s 0.05|U R,s 0.05|U
Heptachlor 0.0149 0.06|U UJ,s 0.05|U R,s 0.05|U
Heptachlor Epoxide 0.0074 0.03{U Ud,s 0.05|U R,s 0.05{U
Methoxychlor* 182 0.25|U UJ,s 0.1]U R,s 0.1]U
Toxaphene 0.0611 5|U UJ,s 2|U R,s 2|U

## Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcino
#t 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcino

*Compound is noncarcinogenic.
** for technical Chlordane

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-28
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TABLE C-4

INORGANIC ANALYTICAL RESULTS

GROUNDWATER SAMPLE

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Open Borehole at Missile Magazine (east)
Sample ID CL59-GW08 CL59-GW08 CL59-GW108 (duplicate)
Sample Date Region 9 PRG 8/7/2001 8/7/2001 8/7/2001
Laboratory Tap Water CompuChem STL STL
Parameter (ug/L) Result  [LF |VF Result  [LF [VF Result [LF [VF
Dissolved Metals (ug/L)
Aluminum* 36,499 231 305 M,m 534 M,m
Antimony* 14.6 10| U 3.8/ B 3B
Arsenic 0.04 7.4|B 6.6 B 9| B
Barium* 2,555 73.7 66.1 84.4
Beryllium* 73.0 5| U 5| U 5| U
Cadmium* 18.2 5|U 5| U 5|U
Calcium* - 102000 100000 101000
Chromium* 0.20 5|U 5| U 5|U
Cobalt* 2,190 5| U 5| U 5| U
Copper* 1,356 15| U 15| U 15| U
Iron* 10,950 413 457 941
Lead* - 10| U 10| U 10| U
Magnesium* -- 38500 38200 39300
Manganese* 876 68.1 67 7
Mercury* 10.9 04| U Ud,m 0.4(U 0.4|U
Nickel* 730 52|B 3.1[B 3.8/B
Potassium* - 14500 13900 12200
Selenium* 182 20| U 20| U 20| U
Silver* 182 5| U 5| U 5| U
Sodium* - 9680 J,s 11100 11000
Thallium* 2.4 6| B 20( U 20| U
Vanadium* 255 1.1|B 1.5|B 2.2|B
Zinc* 10,950 40| U 40| U 40| U
#Ht Detection Exceeds USEPA Region 9 PRG for Carcinogens or 10% of PRG for Noncarcinoge
# 1/2 Nondetect exceeds 10% of PRG for noncarcinogens or the full PRG for carcinoge

*Compound is noncarcinogenic.

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections C-29
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LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
NA - Not analyzed

TABLE C-5

ANALYTICAL RESULTS
INVESTIGATION DERIVED WASTE
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location IDW
Sample ID CL59-WS09
Sample Date 8/8/2001
Laboratory STL
Parameter Result [LF [VF
Volatiles - Method 8260 (ug/kg)

1,1,1-Trichloroethane 59| U
1,1,2,2-Tetrachloroethane 59| U
1,1,2-Trichloro-1,2,2-trifluoroethane 59| U
1,1,2-Trichloroethane 59| U
1,1-Dichloroethane 59| U
1,1-Dichloroethene 59| U
1,2,4-Trichlorobenzene 59| U
1,2-Dibromo-3-chloropropane 12| U
1,2-Dibromoethane 59| U
1,2-Dichlorobenzene 59| U
1,2-Dichloroethane 59|U
1,2-Dichloropropane 59(U
1,3-Dichlorobenzene 59U
1,4-Dichlorobenzene 59U
2-Butanone (MEK) 241U |UJc
2-Hexanone 24|U | UJc
4-Methyl-2-Pentanone (MIBK) 24| U
Acetone 24|U | UJc
Benzene 59| U
Bromodichloromethane 59| U
Bromoform 59| U
Bromomethane 121U
Carbon Disulfide 59U
Carbon Tetrachloride 59| U
Chlorobenzene 59U
Chloroethane 121U
Chloroform 59| U
Chloromethane 121U
cis-1,2-Dichloroethene 3lU
cis-1,3-Dichloropropene 59(U
Cyclohexane 12| U
Dibromochloromethane 59|U
Dichlorodifluoromethane 121U
Ethylbenzene 59(U
Isopropylbenzene (Cumeme) 59(U
Methyl acetate 12| U
Methyl tert-butyl ether 24| U
Methylcyclohexane 12| U
Methylene Chloride 1.8]J
Styrene 59(U
Tetrachloroethene 59U
Toluene 59| U
trans-1,2-Dichloroethene 3lU
trans-1,3-Dichloropropene 59(U
Trichloroethene 59| U
Trichlorofluoromethane 121U
Vinyl Chloride 12| U
Xylenes (total) 5.9/ U
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LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections

NA - Not analyzed

TABLE C-5
ANALYTICAL RESULTS
INVESTIGATION DERIVED WASTE
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location IDW
Sample ID CL59-WS09
Sample Date 8/8/2001
Laboratory STL
Parameter Result [LF [VF
PCBs - Method 8082 (ug/kg)
Aroclor 1016 39|U
Aroclor 1221 78|U
Aroclor 1232 39|U
Aroclor 1242 78|U
Aroclor 1248 39|U
Aroclor 1254 78|U
Aroclor 1260 39(U
Tentatively Identified Compounds None
Metals (mg/kg)
Aluminum 8300
Antimony 1.8|U | Mm
Arsenic 11.1
Barium 56.1
Beryllium 045/ B
Cadmium 0.16| B
Calcium 16500 M,k
Chromium 16.3
Cobalt 84|L |Js
Copper 19.5
Iron 21900
Lead 16.3
Magnesium 5700
Manganese 330
Mercury 0.019( B
Nickel 24.6
Potassium 1400
Selenium 24| U
Silver 0.59( U
Sodium 139| B
Thallium 0.78[ B
Vanadium 15
Zinc 80.7
C-31
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TABLE C-6

TENTATIVELY IDENTIFIED COMPOUNDS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Scar 1 Scar 1 Scar 2 Scar 2 Acid Fueling Station | Acid Fueling Station
Sample ID CL59-SS01 CL59-SBO1A CL59-SS02 CL59-SB02A CL59-SS03 CL59-SB03A
Sample Depth (feet) 0-1 2-4 0-1 3-4 0-1 3-5
Sample Date 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/6/2001 8/6/2001
Laboratory STL STL STL STL STL STL
Parameter Result [LF [VF Result [LF JVF Result [LF JVF Result [LF [VF Result [LF [VF Result [LF [VF
Volatiles (ug/kg)
Unknown -- -- -- -- -- --

Semivolatiles (ug/kg)

Unknown Hydrocarbon

1724

[

NJ,t

NJ,t

1815

[

NJ,t

4340

[

NJ,t

1895

[

NJ,t

894|J |NJit

Unknown

812

[

NJ,t

500

[

NJ,t

790

[

NJ,t

1960

[

NJ,t

240(J |NJ;t

Unknown PAH

Sulfur, MOL. (S8)

Unknown Organic Acid

Unknown Aromatic

Unknown Carboxylic Acid

Butane

Unknown Amine

Unknown Alcohol

Straight Chain Alkane

Pentadecanal

Unknown Aldehyde

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
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TABLE C-6

TENTATIVELY IDENTIFIED COMPOUNDS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Acid Fueling Station | Acid Fueling Station Assembly & Test Assembly & Test Assembly & Test Assembly & Test
Sample ID CL59-SB03B CL59-SB03C CL59-SS04 CL59-SB04A CL59-SB04B CL59-SB04C
Sample Depth (feet) 9-10.5 13-14.3 0-1 34 9-10 11-13
Sample Date 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001 8/6/2001
Laboratory STL STL STL STL STL STL
Parameter Result JLF [VF Result JLF [VF Result JLF [VF Result JLF [VF Result JLF [VF Result JLF [VF
Volatiles (ug/kg)
Unknown - - - - - -

Semivolatiles (ug/kg)

Unknown Hydrocarbon

2456

o

NJ,t

9520(J [NJ,t

N
N
-
=)
[

NJ,t

N
[
o
N
o

NJ,t

11760 NJ,t

[

Unknown

100

[

NJ,t

260|J |NJ;t

-
-
w
(=]
[

NJ,t

[
a
o
[

NJ,t

500/J |NJ;t

Unknown PAH

Sulfur, MOL. (S8)

Unknown Organic Acid

Unknown Aromatic

Unknown Carboxylic Acid

Butane

Unknown Amine

Unknown Alcohol

Straight Chain Alkane

Pentadecanal

Unknown Aldehyde

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
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TABLE C-6

TENTATIVELY IDENTIFIED COMPOUNDS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg Generator Bldg
Sample ID CL59-SS05 CL59-SS05 CL59-SS105 (duplicate CL59-SB05A CL59-SB05B CL59-SB05C
Sample Depth (feet) 0-1 0-1 0-1 4-5 8-9.5 13-14
Sample Date 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory CompuChem STL STL STL STL STL
Parameter Result [LF [VF Result [LF [VF Result [LF [VF Result JLF [VF Result [LF [VF Result [LF [VF
Volatiles (ug/kg)
Unknown -- -- -- - -- --

Semivolatiles (ug/kg)

Unknown Hydrocarbon

N
=y
»
ey
[

NJ,t

1590

[
P4
[

—

729

[

NJ,t

7220 NJ,t

[

Unknown

N
[=}
=]
o
[

NJ,t

3330

[
z
[

-

120

[

NJ,t

650|J |NJt

Unknown PAH

170

[
P4
[

—

Sulfur, MOL. (S8)

Unknown Organic Acid

89|J |NJit

Unknown Aromatic

Unknown Carboxylic Acid

650| J | NJt

Butane

1400) NJ | NJ,t

Unknown Amine

Unknown Alcohol

Straight Chain Alkane

Pentadecanal

Unknown Aldehyde

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
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TABLE C-6

TENTATIVELY IDENTIFIED COMPOUNDS

SOIL SAMPLES

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west) Magazine (west)
Sample ID CL59-SS06 CL59-SS06 CL59-SS106 (duplicate) CL59-SB06A CL59-SB06B CL59-SB06C
Sample Depth (feet) 0-1 0-1 0-1 6-8 10-12 12-13.75
Sample Date 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001 8/8/2001
Laboratory CompuChem STL STL STL STL STL
Parameter Result [LF [VF Result [LF [VF Result [LF [VF Result JLF [VF Result JLF [VF Result [LF JVF
Volatiles (ug/kg)
Unknown -- -- -- | - -- --

Semivolatiles (ug/kg)

Unknown Hydrocarbon

1716]J  |NJ;t

1901

o

NJ,t

1294

o

NJ,t

910|J |NJ;t

Unknown

390|NJ |NJ,t

1180

[

NJ,t

180

[

NJ,t

Unknown PAH

690 NJ,t

[

340

[

NJ,t

Sulfur, MOL. (S8)

100 NJ,t

[

Unknown Organic Acid

Unknown Aromatic

Unknown Carboxylic Acid

Butane

Unknown Amine

1200) J | NJt

Unknown Alcohol

Straight Chain Alkane

Pentadecanal

Unknown Aldehyde

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
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FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE C-6
TENTATIVELY IDENTIFIED COMPOUNDS
SOIL SAMPLES

Location
Sample ID

Laboratory

Magazine (center)

Magazine (center)

Magazine (center)

Magazine (center)

Magazine (center)

Magazine (center)

Magazine (center)

Sample Depth (feet)
Sample Date

CL59-SS07
0-1
8/7/2001
CompuChem

CL59-SS07
0-1
8/7/2001
STL

CL59-SS107 (duplicate
0-1
8/7/2001
STL

CL59-SBO7A
6-8
8/7/2001
STL

CL59-SB07B
10-12
8/7/2001
STL

CL59-SB07C
14-16
8/7/2001
STL

CL59-SB07D
18-19.1
8/7/2001
STL

Parameter

Result JLF [VF

Result JLF [VF

Result [LF [VF

Result [LF JVF

Result [LF [VF

Result [LF [VF

Result JLF [VF

Volatiles (ug/kg)

Unknown 6.49]J [NJt | - | - | - I - [ - [ -

Semivolatiles (ug/kg)

Unknown Hydrocarbon 9330[J | NJt 1404|J  |NJ;t 669|J |NJt 2300 NJ,t 1343 NJ,t 6220 NJ,t 14100

[
[
[
o

NJ,t

Unknown - - 330|J |NJ;t 200 NJ,t 100 NJ,t 720 NJ,t 3820

[
[
[
[

NJ,t

Unknown PAH - - -- -- -- -- -

Sulfur, MOL. (S8) - -- - - - - -

Unknown Organic Acid -- -- - - - - -

Unknown Aromatic - - - -- - - -

Unknown Carboxylic Acid -- -- - - - - -

Butane - - -- -- - - -

Unknown Amine - - --

Unknown Alcohol 680| J NJ,t - - -- -- - -

[

Straight Chain Alkane 480 NJ,t -- - - - - -

Pentadecanal - - -- -- - - -

Unknown Aldehyde -- -- - - - - -

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections C-36
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FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

TABLE C-6
TENTATIVELY IDENTIFIED COMPOUNDS
SOIL SAMPLES

Location Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east) Magazine (east)
Sample ID CL59-SS08 CL59-SS08 CL59-SS108 (duplicate CL59-SB08AA CL59-SB08A CL59-SB08B CL59-SB08C
Sample Depth (feet) 0-1 0-1 0-1 5-7 10-12 16-18 24-25.5
Sample Date 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001 8/7/2001
Laboratory CompuChem STL STL STL STL STL STL
Parameter Result [LF [VF Result JLF [VF Result [LF [VF Result JLF [VF Result JLF [VF Result JLF [VF Result JLF [VF
Volatiles (ug/kg)
Unknown -- | - | -- | - | - | - | -

Semivolatiles (ug/kg)

Unknown Hydrocarbon - 2116[J  [NJt 2050(J [NJt 937|J  |NJ;t 6700(J [NJt 7780[J  [NJt 26640(J [NJ,t
Unknown 5290 J [ NJit 886|J |NJt 2226(J [NJ,t - 850[J |NJ;t - 2380[J [NJ,t
Unknown PAH - 740(J |NJ;t 150|J  [NJt - 240|J |NJ;t - -

Sulfur, MOL. (S8) - -- - - - - -

Unknown Organic Acid - -- - - - - -

Unknown Aromatic -- - - - — - -

Unknown Carboxylic Acid - -- - - - - -

Butane -- - -- - — - -

Unknown Amine

Unknown Alcohol -- - -- - — - -

Straight Chain Alkane 1410{ J | NJt -- - - - - -
Pentadecanal 1300| NJ | NJ,t - - - - - -
Unknown Aldehyde 820|J | NJt - - - - - -

LF - Laboratory flag (refer to Table 4-6)
VF - Validation flag (refer to Tables 4-4 and 4-5)
Bold values are detections C-37
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LF - Laboratory flag (refer to Table 4-6)

TABLE C-7

TENTATIVELY IDENTIFIED COMPOUNDS
GROUNDWATER SAMPLE

FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Location Open Borehole at Missile Magazine (east)
Sample ID CL59-GW08 CL59-GW08 CL59-GW108 (duplicate)
Sample Date 8/7/2001 8/7/2001 8/7/2001
Laboratory CompuChem STL STL
Parameter Result JLF JVF Result [LF |VF Result [LF |VF
Volatiles - Method 8260 (ug/L)

[None | | [None | | [None |
Semivolatiles - Method 8270 (ug/L)
Unknown Hydrocarbon - 49.7(J NJ,t 70.1|J NJ,t
Unknown - 13.7|J NJ,t 22.5|J NJ,t
Unknown Aromatic - 2.7|J NJ,t

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections
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TRIP BLANK RESULTS
FORMER NIKE CL-59 LAUNCH AREA, PARMA, OHIO

Sample ID TB-080601 TB-080701 TB-080701
Sample Date 8/6/2001 8/7/2001 8/7/2001
Laboratory STL STL CompuChem
Parameter Result [LF [VF Result [LF [VF Result [LF [VF
Volatiles - Method 8260 (ug/L)

1,1,1-Trichloroethane 11U 11U 11U
1,1,2,2-Tetrachloroethane 11U 11U 2[U
1,1,2-Trichloro-1,2,2-trifluoroethane 11U 11U 2[U
1,1,2-Trichloroethane 11U 11U 11U
1,1-Dichloroethane 11U 11U 11U
1,1-Dichloroethene 11U 11U 11U
1,2,4-Trichlorobenzene 0.29| J 11U 11U
1,2-Dibromo-3-chloropropane 11U [Ud,c 11U [Ud,c 11U
1,2-Dibromoethane 11U 11U 11U
1,2-Dichlorobenzene 11U 11U 11U
1,2-Dichloroethane 11U 11U 11U
1,2-Dichloropropane 11U 11U 11U
1,3-Dichlorobenzene 11U 11U 11U
1,4-Dichlorobenzene 11U 11U 11U
2-Butanone (MEK) 10{U JUJc 10{U JUJc 5/ U
2-Hexanone 10U | UJc 10U | UJc 5|U
4-Methyl-2-Pentanone (MIBK) 10{ U 10{ U 5/ U
Acetone 10U | UJc 10U | UJc 15| U
Benzene 11U 11U 11U
Bromodichloromethane 11U 11U 11U
Bromoform 11U 11U 11U
Bromomethane 11U 11U 11U
Carbon Disulfide 11U 11U 11U
Carbon Tetrachloride 11U 11U 11U
Chlorobenzene 11U 11U 11U
Chloroethane 11U 11U 11U
Chloroform 11U 11U 11U
Chloromethane 11U 11U 11U
cis-1,2-Dichloroethene 0.5|U 0.5|U 11U
cis-1,3-Dichloropropene 11U 11U 11U
Cyclohexane 11U 11U NA
Dibromochloromethane 11U 11U 11U
Dichlorodifluoromethane 11U 11U 11U
Ethylbenzene 11U 11U 11U
Isopropylbenzene (Cumeme) 11U 11U 11U
Methyl acetate 10{ U 10{ U 10{ U
Methyl tert-butyl ether 5/|U |UJc 5|U |UJc 11U
Methylcyclohexane 11U 11U NA
Methylene Chloride 0.37|JB 11U 71U
Styrene 11U 11U 11U
Tetrachloroethene 11U 11U 11U
Toluene 11U 11U 11U
trans-1,2-Dichloroethene 0.5|U 0.5|U 11U
trans-1,3-Dichloropropene 11U 11U 11U
Trichloroethene 11U 11U 11U
Trichlorofluoromethane 11U 11U 11U
Vinyl Chloride 1| U 1| U 1| U
Xylenes (total) 11U 11U 2|V
Tentatively ldentified Compounds (VOC)

Unknown | - | | | - | | | 1.43[J [NJt

LF - Laboratory flag (refer to Table 4-6)

VF - Validation flag (refer to Tables 4-4 and 4-5)

Bold values are detections

NA - Not analyzed C-39
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SEVERN

Chain of

T
Custody Record

Severn Trent Laboratories, Inc.

STL-4124 (1200)

Client -, Project Manager ; ' Date - Chain of Cus;‘e,d);Nume‘r =
ol P [ 2 C S | L3 A 2/ | o P R AArIRY.I Rt
Tl e eSS e erttitce Ceorp (2o (e r o Ofte/ O { 4
Address Telephone Number (Area Code)/Fax Number Lab Number .
= |
f y Page / of
City State | Zip Code Site Contact Lab Contact Analysis (Attach list if
' more space is needed)
Project Name and Location (State) Carrier/Waybill Number
€ | I|’ - ¥ % £
: Y IR . g Special Instructions/
Contract/Purchase Order/Quote No. — Containers & ] 18 - JM Conditions of Receipt
Preservatives | ~
= A = .~
o n ; a A = = \ 3 d .
- S.azm,cnf.?l I.D. No. and Description ; Date Time 8| 5 % g % 8|53 3 3 N g
(Containers for each sample may be combined on one fing) 12138 E12IEIR]2]G2 < |-
/] A PP, 2 S ) s € 4 / ’
_%:..- (_° ”n" - t_, S 5 '."rf—--'/' o Ho 2 / ‘/ / / ,A - ¢ ,r’,_..i 2l o)
H-I ~ s
£ aps -y I ]
! ot ( /] I _,’] /
’ = / 4 ’ ”
e 5 / / / A
{ et 0 f /
b / v L8 v 1 & { ol
- 4 x f ! f S
; /
{ L f ' / | #
/ /
+ A = A AVAL
1 <
.fj ’z ‘: f
/
Possible Hazard Identification Sample Disposal . ;
’ P p y (A fee may be assessed if samples are retained
Non-Hazard D Flammable |:| Skin Irritant |:| Poison B |:| Unknown | [ Return To Client |:| Disposal By Lab E Archive For ________ Months longer than 3 months)
Turn Around Time Required QC Requirements (Specify)
[ 24 Hours O 4gHours O 7 Days [ 14 pays O 21 Days O Other.
1. Relinquished By Date Time 1. Received By Date Time
2 Relinquished By Date Time 2 Received By Date Time
3 Relinquished By Date Time 3. Received By Date Time
Comments

DISTRIBUTION: WHITE - Stays with the Sample. CANARY - Returned to Client with Report: PINK - Field Copy



. R Ll SEVERN
Chain of TRENT

Custody Record SERVICES

Severn Trent Laboratories, Inc.

STL-4124 (1200)

Client _, Project Manager Date . Chain of Custody Number
... ¢ [+ o / AT e p gl 3/7 /o) Y 723011Q
i /€ NS EAST T L Cerp o2t Y e V7 7O = 9 JIJIJV.iLJd
Address ) i e Tefephone Number (Area Codem:ax Number P - Lab Number
221 o))y ; j )] C J ’ ™ 4 - C & S g Ve
L Al Vel Vr 7 a‘f “/ 7 'L /i ‘: € C"' ,"f e N Page of
City . . State |ZipCode Site Confggt Lab Contact Analysis (Attach list if
L &lwp o) o M D o] o s (oo ¥ Forr| . :.’_,f_,,_ Y4 L more space is needed)
Project Name agt_:f Location (State) Carrier/Waybill Number =
C LSS "7 S o B _ B . .
o ¥ /| , Partare O] i < Y1 AL KN Special Instructions/
Gontract/Purchase Order/Quote No. v Containers & AR Conditions of Receipt
Preservatives . 2]
s . 2 HE - ) T
~ Sample 1.D. No. and Description . Date Time 2| x| HEIEINE 3 g
(Containers for each sample may be combined on one ling) s/ 2|88 HEIE AR 5
- gl = [l v \ 2 j ‘:-.\:’.‘7 //\‘ Po #¥/ Ve / ‘J
CLST ~SPpOoSA &/7/e) |oB4< / /
S ~Cp g, # 4
il o7/0 / !/ |
- " / AW
. - | A ] / '_If /
I 4 § I
Ll ,’If Z / i 1/
- /
(..— L f‘u - S ‘/l ;"r / / F i
- o 4 /
L t‘, . Uw‘ ~ '-T‘ if . t | 2.€ / 4 ¢ y F )
i J oy 1 74 T . / N
L r—-SWwW JO& v b / / !al F1/V )/
‘\ W .
N
N\ N
N :
N .
\ =
5 ~
o, 8 \
\n.
Possible Hazard Identification Sample Disposal ) )
f i PIEiopo (A fee may be assessed if samples are retained
|:| Non-Hazard |:| Flammable D Skin Irritant |:] Poison B |:| Unknown E] Return To Client D Disposal By Lab [:| Archive For _________ Months longer than 3 months)
Turn Around Time Required QC Requirements (Specify)
O 24 Hours [asHours [O7pays [ 14pays [ 210ays [ Other
1. Relinquished By P Date . Time 1. Received By Date Time
g f P A ~77] . \=¢ Y "
S -~ /4 /7]0] ' by
2 Relinquished By Date Time 2. Received By Date Time
3 Relinquished By Date Time 3. Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with the Sample; CANARY - Returned to Client with Report. PINK - Field Copy
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iz
Custody Record Severn Trent Laboratories, Inc.

STL-4124 (1200)

Client . Project Manager Date o~ , _ , Chain of Custody Number
(] & s 2 L L ~ cr o~ rd S/ T/ | N7 N
7 1evyes . 34iC: G frectl Ceofdop '/ U fstli/zl
) N ¢ Cy & . 1“4 Wl JVE
Ao‘drgss I ) Telephone Number (Area Caf_.fe)/Fax Number Lab Number I -';_."
""_ whal ¢ ' enT rge 1 o | B: ' I."r (= L‘ A / —’I N ‘.‘"‘-I' . E I'-"rl {.ﬂ Page of —//
City State | Zip Code Site Contact Lab Contact Analysis (Attach list if
-' \ Sy - L y - [ v J i
( b e 3 3 Jo 4§ Geatd Cuiter | Td€ 'ty (oris sfisee i ek
Project Name and Location (State) Carrier/Waybill Number o 3
u/ CI e | 5.-- - - . - LI_. » ' B 4 - ‘3-: I-_- i ":} H i
~ & / FeLr e 1o <2 RAERE Special Instructions/
Contract/Purchase Order/Quote No. - P - B e R B 2 Conditions of Receipt
Qs Preservatives | N| D
£ w | = h"‘! "i = o |
Sample I.D. No. and Description ; 2 | 8121813523 IR AESR:
(Containers for each sample may be combined on one line) fate Time s _% 2|3 :% § (8| 238 l-- == Q‘ b L
" ;} YE ™ i g2 j/.‘ B 5 s 1 A -
TB o870\ 2 )7/e) |14 i / 2.
t{ T o CC ™ 4O / /" / & hn e,
LL5T=5507 142 / /1/1/ Ms/me ]
| S¢_ e ¢ .~ ") / :
CLSY- s5]07 1420 /17 AP
| c e D~ . W i av
LS9 —s BN 500 /| 17 W17
=y e - 2 Tl I = .:'. ¢ §
CL-59 — oD 120> / / I/ |/ /
LS9 - 280) . J6oo / / /] |/ /
: 7 P ) otk Y-
D ) 161D <1 | /1] 17
- " - i
E V 6 24 / 4 /
[ - -t ¢ -~
B/8Jol les3s /|l V (V|7 M/ 15D
N
"-)')L(." E1 !/ "{ j / j j
e ' ! /
- Jr('}t o / / ! )/ ¢ /
CLST - 5806 R {/ lems "4 /Y
1l 1 ificati e Di. ! 7 g | s 1
Fassbes Hazamidenioaton Sample Dispess = p7 (A fee may be assessed if samples are retained
[ non-Hazard O Fiammabte [ Skin irritant [ Poison B [ unknown | Return Toclient [ Disposal By Lab 1 Archive For _______ Months longer than 3 months)
Turn Around Time Required -5 QC Requirements (Specify)

O 24 Hours [ 48Hours [ 7Dpays [ 14 Days O 21 Days E’Omer

1 Rer.-'n{:.-uished By 4 Date Time 1. Received By Y, ; o o Date Time
AT ) 3/9/0( |101C LV A~ tlealel X - Y- / g
2. Relinquished By | J Date Time 2 Received By Date Time
L
3. Relinquished By Date Time 3 Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with the Sample; CANARY - Returned to Client with Report, PINK - Field Copy
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TRENT
Severn Trent Laboratories, Inc.

Chain of
Custody Record

STL-4124 (1200)
Cﬁe?r Project Manager . Date .. , R Chain of Custody Number
Hoarcivee & Jar ., -~ \ . -~ [aF e Tl (S Yol 17 WD 1
li [ & ah e 18T I L Cotrnpra_ller i A it T ’ £ (ol - ) 1 DU |
Address ¥ Telephone Number (Area Code)/Fax Number e Lab Number -
5 / T ¥ ) . g3 1™ Liy 0 g - 17 g &f"" [ =€ F A 4 Garrn )
LLIO LapNMTre ol a Dr, = /& / 1]« /! Wes /DL PE Page of
City . e State | Zip Code Site Contact Lab Contact Analysis (Attach list if
Lo p L, Foee Mb 210 Y PN G Te A more space is needed)
Project Name and Location (State) Carrier/Waybill Number J fagl K :
-~ T . . ™~ W
L S¢ D e L Ol ; Q ¥ | . 13 : ;
L 7 e < 1 C el N —+ Y Special Instructions/
, o Y o o :
Contract/Purchase Order/Quote No. il Containers & Ilv 2| N Conditions of Receipt
Preservatives - an ™ 3l .
- K L) 3] o] N
= _ g AREE 313 1V & N
~ Sample I.D. f:)‘o. and Descqpném . Date Time e g 2} 8|13 g% W N Y “} Bl X
(Containers for each sample may be combined on one line) s121&|& SI€I5|E| 2|82 [ |
*r e el i P =Y 7 7 iMoo
(:_.(.._ g T DY WIS "~ I S o r','j/L'JJ j:_//\f‘) o ,f / (! / [ /
. - / 4 I/ ;
L~ C S | !
el D] 5665 I I 45 ( { Jf /V S / /
&C CE)r L & / ! I |/
CLS] —95i0: J A5 /] |/ avara’i
- ey, < ] - - | - K]
LT —ShosA | ] 2 /1 |/ /WY
T
y =€ _ S N A /
B o B DS "? . f.-’ ;," Y ;"
\: £ B 4 & {: C I:| ;I ."' { ,} / j
|
- - | f / ; :
Ll — P e gl / ‘ / ,’/ / |/
" 7 - [ -y o
CLST-SPoy | 13 /1 V/ /2| Y/
o 5 = f i = i
J c - & I j=2 €1 4 /
el-57 S| | X / y Y )
| S e S D W/ J WAy,
A / =] f Vv ! 7 O / / L 17 1/
N . \\ .\- i
N ™~ I ~ .
= 1 X N
Possible Hazard Identification S i ! !
assme e yacalio anple. 2iposa (A fee may be assessed if samples are retained
[ non-Hazard O Flammabte [ Skin irritant O roison 8 [ unknown | Return To Client [ Disposal By Lab ] Archive For —____ Months longer than 3 months)
Turn Around Time Required QC Requirements (Specify)
O 24 Hours [ 48Hours [ 7Days [d14pays [ 21pays [ other
1. Relinquished By — Date Time 1. Received By 4 , Date Time
f .'. \ !_‘ ]. ',. ( ) ) .| / f ; yFr
2 Relinquished By | B— Date Time 2. Received By Date Time
3. Relinguished By Date Time 3. Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with the Sample; CANARY - Returned to Client with Report; PINK - Field Copy



— SEVERN
Chain of TRENT

Custody Record NIl Severn Trent Laboratories, Inc.

STL-4124 (1200)

Client . Project Manager Date ~ 7 i Chain of Cusrody Number
4 & b Sngil sl gl 7 Coe oo 00 2 _,' 5o 2163 [ 5] . 5]
Ve vy e 1 ep T G Copgy eoL Cay-dor i=yie 0713022
Address = Teiephone Number (Area Code}a?—'ax Number Lab Number ey -
= o | & (o pryr€ R‘ o M ::‘. /¢ Al .,_ p 2 _} e fj gl & & J 35 _z._‘.(:_‘! Page of -
Cify/_ State | Zip Code Site Contact Lab Conracr . Analysis (Attach list if
Colvralsia ;o 2l ¢S |Geolt Cardor | Tad( Spidl -~ more space is needed)
Project !\;qme and Locar:on {?{g:e} Carrier/Waybill Number :
b2 ) [ Vaipma On'c - Special Instructions/
Contract/Purchase Ordel/Quote No. ) Containers & -~ v Conditions of Receipt
Matrix Preservatives il =
g | Ah g
Sample I.D. No. and Description ' H 81o|g z |23 e Wy |
Z - s] Sl ¢
(Containers for each sample may be combined on one line) Rale fine 5 é E & :% § 182 Eg H =
oo e f o~ . Il f I
F O 2 : \1 “A_} 3 f t"-?/‘“/i"f(/ I{;'L- ’_J(;\ / / / ! / ) / ! 7
[ — r T f
TS ] 7-' i k—* /) #

\ X N

N ‘\\ N

N \
N\ hY N\
\
Possible Hazard Identification Sample Disposal (A fee may be assessed if samples are retained
[ won-Hazard O Frammavble [ skin Irritant D Poison B O unknown (1 Return To Client O Disposal By Lab O Archive For ________ Months  longer than 3 months)
Turn Around Time Required QC Requirements (Specify)
[ 24 Hours [ 48 Hours ; D 7 Days O 14 Days O 21 Days O Other.
1 Re!r'nqgr‘s;n?d B}_"‘ R, F’f""ef,’/__, fixi Tml‘ael ¥ i 1. Received 8_1/ . ) ' il J%a_'re < T:'m'e ‘ .
2. Relinquished By = 7 Date Time 2. Received By y Date Time
3. Relinquished By Date Time 3 Received By Date Time

Comments

DISTRIBUTION: WHITE - Stays with the Sample; CANARY - Returned to Client with Report; PINK - Field Copy



. 5 g No. nE764
== COMPUCHEM _ CHAIN-OF CUSTODY RECORD o. 1579
e Project Name : _ Client Address : Point-of-Contact :
= a division of Liberty Analytical Corp. r: :'“_:C. {-_: PN SN TR C';"f : ", (_'::_.r oy FOp
501 Madison Avenue R N2 1 e i e i
Carrier: ’ 3167, Lot re bk !y “i¢ }o | Telephone No. :
Cary, NC 27513 - e — 2
1-800-833-5097 AirbillNo.: =27 7 U775 )96 { A tate AA] M Sampling complete? Y orNJ (see Note 1)
Sampler Name : /- € s 1o Sampler Signature : 5t 75 Project-specific (PS) or Batch (B) QC ?
BOX#1 1. Surface Water 6. Trip Blank BOX#2 A. HCI + lce F. Ice Only BOX#  F,Fittered” Box#4  H.High Box#5 C.CLP3/90 T.TCLP
2. Ground Water 7. 0il B.HNO3 +ice G. Other U. Unfittered M. Medium S. SW-846
3. Leachate 8. Waste C.NaOH +Ice H. NaHSO4 + Ice L. Low W. CWA 600-series
4. Rinsate 9. Other, D. H2504 + Ice |. ZnAc+NaOH + Ice Q. Other
5. Soil / Sediment / Sludge E. Unpreserved
Box#1 | Box#2 | Box#3 | Box#4 | Box #5
= -
i‘J £ | ¢ . 183 ]
Sample ID o e £ S s |28 tx‘ 8| x|z Remarks / Comments
(9 characters maximum) 3 5 ‘3; ki g @ g o | 3 § ?6 2 Shi= (see Notes 2 & 3)
s e | BB | 2| B8 |3 22]sl8|8|sl3|Elzlse
8 = = o i @ S z |s2|S|lelala|F|S|8|E]0
. . 6 1A L : - 3
TIB|ole|o|Z|e] | 817 by:55| Ae® [Het O 0] < i .
cle|slals|slol®] | [212kpad S | E Lls | 2 /) |/ |/
” i R 7 Iy 'j-, 4 - .« -‘: f — r, i F i
L] S|9|HWMe|¢ 1 /) 20| & [ ]2 |8 JAVARTA V4 Mevede, Fillered
csllelslelz| [ 1e7]ie=d 5 | F clelz | (/e D
2 1 =1 vl Y A e2pa3s| S| F L1513 Hi] 4] U
sy I 2151015 &1 S| A S : e 'L "; / / ;
\-\.
. / ™ \\\ L ta TRE
ﬁ-‘""_‘ 1\
- e Ve
bk | . S e, ey 1vo prer
S \‘““w‘ \\\1\ i
o =~
N - [
/
Clients Special Instructions: Temperature °c
Lab: Received in Good Condition? Y or N Describe Problems, If any:
#1 Relinquished By: (Sig) A7+ (70~ Date: £/ 7/ ') |#2 Relinquished By: (Sig) Date: #3 Relinquished By: (Sig) Date:
Company Name: [ Jowwt 76, (o) 11 €ic Time: |7 %<’ |Company Name: Time: Company Name: Time:
#1 Received By: (Sig) Date: #2 Received By: (Sig) Date: #3 Received By: (Sig) _ Date:
Company Name: Time: Company Name: Time: Company Name: Time:

Note (1): If "N" lab will hold samples to await remainder of project-maximizing batch size and minimizing QC ratio; if "Y" lab will begin processing batches now.
Note (2): Samples stored 60 days after date report mailed at no extra charge.

Note (3): All lab copies of data destroyed after three years.
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