
Reactor Area
NASA Plum Brook Station

Sandusky, Ohio

Closure Work Plan

September 1995

           
                                            

URS
CONSULTANTS



REACTOR AREA
NASA PLUM BROOK STATION

SANDUSKY, OHIO

CLOSURE WORK PLAN
TASK ORDER 7059-004

SEPTEMBER 1995

PREPARED FOR:

NASA LEWIS RESEARCH CENTER
21000 BROOKPARK ROAD
CLEVELAND, OHIO 44135

PREPARED BY:

URS CONSULTANTS
23355 MERCANTILE ROAD
CLEVELAND, OHIO 44122

IVmdldr~pbVa2



TABLE OF CONTENTS

K i PAGE NO.

1 .0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-1

2.0 NASA PLUM BROOK FACILITY DESCRIPTION . . . . . . . . . . . . . . . . . . . . . 2-1

2 .1 Site Description and History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1

2 .2 Site Regulatory History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
2.2 .1 Facility Environmental Permits and Other

Regulatory Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
2.2 .2 Facility Environmental Remediation History . . . . . . . . . . . . . . . . . 2-3

3 .0 REACTOR AREA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-1

3 .1 Site-Specific Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1
3.1 .1 Topography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
3.1 .2 Surficial Geology/Soil Conditions . . . . . . . . . . . . . . . . . . . . . . . 3-2
3.1 .3 Bedrock Geology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2
3.1 .4 Surficial Groundwater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2

3.2 Past Waste Management Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3

3.3 Previous Site Investigations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4
3.3.1 Underground Storage Tank Removals . . . . . . . . . . . . . . . . . . . . . 3-4
3.3.2 UST Closure Assessment, EBASCO Environmental, 1990 . . . . . . . . 3-5
3.3.3 Soil and Groundwater Sampling and Analyses, EBASCO

Environmental, 1991 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-6
3 .3.4 Soil and Groundwater Sampling and Analyses, Morrison

Knudsen Corporation, 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-7
3.3.5 Facility Wide Site Inspection, Morrison Knudsen

Corporation, 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-7
3 .3.6 Decontamination and Cleaning of Cold Drains

and of Sump Area, Morrison Knudsen Corporation, 1994 . . . . . . . . 3-7
3.3 .7 Summary of Previous Site Investigations at Reactor Area . . . . . . . . . 3-8

4.0 SAMPLING AND ANALYSIS PLAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1

4.1 Soil Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1
4.1 .1 Background Soil Samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1
4.1 .2 Site Soil Samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2

4.2 Groundwater Monitoring System . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5
4.2.1 Monitoring Well Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5
4.2.2 Slug Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7

i



TABLE OF CONTENTS (CONTINUED)

E TI N Page No.

4.3 Analytical Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7

4.4 Field Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
4.4.1 Soil Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
4.4.2 Monitoring Well Installation . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9
4.4.3 Well Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
4.4.4 Groundwater Measurement . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
4.4.5 Groundwater Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-11
4.4.6 Sample Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-13
4.4.7 Slug Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-14

4.5 Decontamination Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-15
4.5.1 Decontamination Facility . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-15
4.5.2 Decontamination of Large Equipment . . . . . . . . . . . . . . . . . . . . 4-16
4.5.3 Decontamination of Sampling Equipment . . . . . . . . . . . . . . . . . . 4-16

4.6 Procedures for Handling and Disposition of Waste
Generated Through Closure Plan Activity . . . . . . . . . . . . . . . . . . . . . . 4-17
4.6.1 Contaminated Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-17
4.6.2 Personal Protection Equipment and Decontamination Material . . . . . 4-17
4.6.3 Rinsate Water and Monitoring Well Development/Purge Water . . . . 4-17
4.6.4 Identification of Off-Site Waste Management Facilities . . . . . . . . . 4-18

4.7 Internal Quality Control Checks for Field and Laboratory Operations . . . . . 4-19
4.7.1 Field Quality Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-19
4.7.2 Laboratory Quality Control . . . . . . . . . . . . . . . . . . . . . . . . . . 4-19
4.7.3 Quality Assurance Objectives for Chemical Measurements Data . . . . 4-21
4.7.4 Analytical Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-24
4.7.5 Sample Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-25

4.8 Review of Laboratory Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-28

5.0 DATA ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1

5.1 Nature and Extent of Contamination . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1

5.2 Risk Assessment Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1
5.2.1 Selection of Chemicals of Concern . . . . . . . . . . . . . . . . . . . . . . 5-2
5.2.2 Assessment of Exposure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2
5.2.3 Toxicity Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6
5.2.4 Risk Characterization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-7
5.2.5 Remediation Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-8

ii



TABLE OF CONTENTS (CONTINUED)

6.0 REMEDIATION OPTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1

6.1 Soil Remediation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1
6.1 .1Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6-1
6.1 .2 Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1
6.1 .3 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-4

6.2 Groundwater Remediation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-4
6.2 .1Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6-4
6.2.2 Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-5
6.2.3 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-5

7.0 CLOSURE SCHEDULE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-1

8.0 AMENDMENT OF WORK PLAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-1

9.0 CLOSURE CERTIFICATION DOCUMENTATION . . . . . . . . . . . . . . . . . . . . . 9-1
9.1 Waivers or Exemptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-1
9.2 Status of Facility After Closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-1

10.0 REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10-1

iii



LIST OF FIGURES

Figure Page No.

2-1 Facility Location Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5

3-1 Site Location Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-9

3-2 Groundwater Contour Map - January, 1991 . . . . . . . . . . . . . . . . . . . . . . . . . 3-10

3-3 Groundwater Contour Map - May, 1991 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-11

3-4 Regional Groundwater Contour Map - May 1991 . . . . . . . . . . . . . . . . . . . . . . 3-12

3-5 Extent of Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-13

4-1 Background Soil Sampling Locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-29

4-2 Site Sample Locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-30

4-3 Groundwater Monitoring Well Locations . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-31

4-4 Decontamination Facility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-32

7-1 Closure Schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-2

Table

3-1 Chemicals Managed at UST //23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-14

3-2 Chemicals Potentially Managed at UST #23 . . . . . . . . . . . . . . . . . . . . . . . . . 3-15

3-3 Maximum Concentrations of Analytes in Soil, EBASCO Environmental, 1990 . . . . 3-16

3-4 Maximum Concentrations of Analytes in Soil, EBASCO Environmental, 1991 . . . . 3-18

3-5 Maximum Concentrations of Analytes in Soil, Morrison Knudsen
Corporation, 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-19

3-6 Maximum Concentrations of Analytes in Groundwater, Morrison Knudsen
Corporation, 1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-20

4-1 Summary of Laboratory Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-33

4-2 Summary of QA/QC Samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-34

iv



LIST OF TABLES (CONTINUED)

TABLE

4-3 Method Detection Limits/Practical Quantitation Limits -
Volatile Organic Compounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-35

4-4 Method Detection Limits/Practical Quantitation Limits -
Semivolatile Organic Compounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-38

4-5 Method Detection Limits/Practical Quantitation Limits -
Total Metals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-41

4-6 Practical Quantitation Limits - Miscellaneous
Analytical Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-42

4-7 F001-F005 Spent Solvents, Treatment Standards . . . . . . . . . . . . . . . . . . . . . . 4-43

4-8 Maximum Concentration of Contaminants for the Toxicity
Characteristic (TCLP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-45

4-9 Sample Bottle Requirements Preservation and Holding Times . . . . . . . . . . . . . . 4-47

5-1 Summary of Constants for Potential Chemicals of Concern . . . . . . . . . . . . . . . . 5-10

5-2 Summary of Assumed Exposure Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-11

5-3 Summary of Dermal Values for Potential Chemicals
of Concern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-12

5-4 Summary of Toxicity Values for Potential Chemicals
of Concern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-13

v



APPENDICES

APPENDIX A Health and Safety Plan

APPENDIX B Previous Site Investigation Summaries

APPENDIX B-1 UST Site Closure Assessment for Tanks 21, 22, and 23, EBASCO
Environmental, 1990

APPENDIX B-2 Laboratory Data, UST Site Closure Assessment for Tanks 21, 22, and 23,
EBASCO Environmental, 1990

APPENDIX B-3 UST Corrective Actions RI/FS Report, EBASCO Environmental, 1991

APPENDIX B-4 Laboratory Data, UST Corrective Actions RI/FS Report, EBASCO
Environmental, 1991

APPENDIX B-5 Preliminary Site Investigation Report, Phase I, Morrison Knudsen
Corporation, 1993

APPENDIX B-6 Laboratory Data, Preliminary Site Investigation Report, Phase I, Morrison
Knudsen Corporation, 1993

APPENDIX B-7 Sump Cleaning Laboratory Data and Figures, Morrison Knudsen
Corporation, 1994

APPENDIX C UST Layout, prepared by EBASCO Environmental, 1990

APPENDIX D Manifests from Disposal for 1989 UST Closure and Sump Cleaning, 1994

vi



ABBREVIATIONS AND ACRONYMS

ABS Dermal Absorption Factor
ASTM American Society for Testing and Materials
B Morrison Knudsen Boring
BUSTR Bureau of Underground Storage Tank Regulations
CAA Clean Air Act
DNAPL Dense Non-Aqueous Phase Liquid
DOT Department Of Transportation
DSHWM Division of Solid and Hazardous Waste Management
EIS Environmental Impact Statement
EPC Exposure Point Concentration
ERD Environmental Resources Document
GC Gas Chromatography
GMA Garage and Maintenance Area
HDPE High Density Polyethylene
HEAST Health Effects Summary Table
HI Hazard Index
HIF Human Intake Factor
HQ Hazard Quotient
ID Inside Diameter
IRIS Integrated Risk Information System
LCS Lab Control Sample
LeRC Lewis Research Center
LNAPL Light Non-Aqueous Phase Liquid
LIMS Laboratory Information Management Systems
MK Morrison Knudsen Corporaton
MSL Mean Sea Level
MS/MSD Matrix Spike/Matrix Spike Duplicate
MDL Method Detection Limit
,ug/kg Micrograms per Kilogram (ppb)
AgIL Micrograms per Liter (ppb)
mg/kg Milligram per Kilogram (ppm)
MW Monitoring Well
MSL Mean Sea Level
NASA National Aeronautics and Space Administration
NEPA National Environmental Policy Act
NPDES National Pollutant Discharge Elimination System
OAC Ohio Administrative Code
ODNR Ohio Department of Natural Resources
OEPA Ohio Environmental Protection Agency
OVA Organic Vapor Analyzer
PA Preliminary Assessment
PC Permeability Constant
PID Photoionization Detector
ppb Parts Per Billion
ppm Parts Per Million
PBS Plum Brook Station
PCB Polychlorinated Biphenyl

vii



ABBREVIATIONS AND ACRONYMS-Continued

PARCC Precision, Accuracy, Representativeness, Completeness and Comparability
PPE Personal Protection Equipment
PQL Practical Quantitation Limit
PTI Permit To Install
PTO Permit To Operate
QA/QC Quality Assurance/Quality Control
RA Reactor Area
RCRA Resource Conservation and Recovery Act
RfD Reference Dose
RI/FS Remedial Investigation/Feasibility Study
ROE Risk Of Exposure
RPD Relative Percent Difference
SF Slope Factor
SIF Sample Intensity Factor
SOP Standard Operating Procedures
SPF Space Power Facility
SWL Static Water Level
TAL Target Analyte List
TCL Target Compound List
TPH Total Petroleum Hydrocarbons
UST Underground Storage Tank
USEPA United States Environmental Protection Agency
VOC Volatile Organic Compound

viii



1.0 INTRODUCTION

Under the direction ofthe National Aeronautics and SpaceAdministration (NASA), URS Consultants
has prepared this site Closure Work Plan for the Reactor Area (RA) complex located at the NASA
Plum Brook Station (PBS) facility near Sandusky, Ohio. The purpose of this Work Plan is to
establish specific site procedures that will be used by NASA to determine the presence and extent
of contamination and the associated risks of a waste management unit that consisted of one
underground storage tank (UST), 0123, located adjacent to the south side of Building 1131, in the RA
complex.

In 1989, UST #l23 and two adjacent USTs, x/21 and #22, were removed from the RA complex. UST
0123 contained waste oil and solvents generated at the RA complex and was in use up to the time of
removal. USTs 4121 and 1122 contained fuel oil and were out of service at the time of removal.

This Closure Work Plan addresses the following activities :

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

Preparation of a risk assessment;

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

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

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

;:Wm~e...V.po,e,lpww�x 1-1



2.0 NASA PLUM BROOK FACILITY DESCRIPTION

2.1 FACILITY DESCRIPTION AND HISTORY

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

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

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

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

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

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

In addition to NASA activities currently conducted at PBS, the Department of Agriculture,
Department of the Interior, Department of Labor, the Immigration and Naturalization Services, and
the Federal Bureau of Investigation have offices located at PBS for non-aerospace activity .

;:W-\- ..Xm-n.\pb»\-2 2-1



2.2 FACILITY REGULATORY HISTORY

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

2.2.1 Facility Environmental Permits and Other Regulatory Activities

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

" Open Burning Permit, and

" National Pollutant Discharge Elimination System (NPDES) Permit

" Air Permits

" National Environmental Policy Act Documentation

" Resource Conservation and Recovery Act (RCRA) Activities

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

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

2.2.1.2 NPDES Permit - NASA PBS has a NPDES permit (Application No . 0H0001392)
for seven outfalls . The United States Environmental Protection Agency (USEPA) has
transferred primary authority for the NPDES permit program for federal facilities in Ohio to
OEPA. Three of the seven permitted outfalls are process/stormwater discharges at Kuebelar
Ditch (outfall 001), Ransom Brook (outfall 002), and Plum Brook at Pentolite Road (outfall
003) . Two outfalls (005 and 006) are for effluent from PBS sewage treatment plants, which
discharge to Kuebelar Ditch and Plum Brook. Outfall 008 is for effluent from the B Control
Building sewage package plant, which ultimately discharges to the Box Factory Road Ditch.
Outfall 009 is for non-contact cooling water from K Site that is discharged onto the ground
a distance of 100 feet from the building .

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

2.2.1 .3 Air Permits - In order to comply with the Federal Clean Air Act (CAA), the State
of Ohio through its CAA State Implementation Program requires Permits to Install (PTI) New
Sources of Pollution for sources installed since 1974 and Permits to Operate (PTO) for all air
pollution sources. Small emissions sources (typically less than 10 tons/year) often receive
"Registration Status" or "T Status" on the OEPA records . In response to a 1972 request from
the Ohio Board of Health, PBS pre-registered potential air pollution sources with the Ohio Air
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Pollution Control Board for informational purposes only . PBS currently holds five OEPA air
permits and has 28 sources on registration status . Many of the test facilities remain inactive
today ; therefore, many potential air emission sources are not operating at this time . Potential
sources include rocket testing activities, gas/liquid storage, degreasers, cooling towers, boilers,
a paint-spray booth, an incinerator, and construction activities .

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

2.2.1 .4 National Environmental Policy Act Documentation - NASA prepared an Envi-
ronmental Impact Statement (EIS) in 1971 for both the LeRC and PBS facilities in accordance
with the requirements of the National Environmental Policy Act. The 1971 EIS was supersed-
ed by a 1978 EIS which NASA submitted to the OEPA. Environmental Resources Documents
(ERDs) were prepared to supplement the 1978 EIS. The current ERD was prepared in August
1990 and addresses management of hazardous substances and hazardous wastes at LeRC and
PBS .

2.2.1 .5 Resource Conservation and Recovery Act - PBS has registered with the OEPA as
a generator of Resource Conservation and Recovery Act (RCRA) hazardous waste and has
received an EPA identification number - OH3800015379. Wastes generated from routine
operations are managed in Building 9206 under the limitations of the 90-day storage
requirements . No RCRA hazardous wastes are treated or disposed of onsite . Although NASA
PBS is a hazardous waste generator under RCRA, no operations have required the submission
of Part A or Part B permit applications .

2.2.2 Facility Environmental Remediation History

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

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

" 9 USTs at the Garage and Maintenance Area (Buildings 7121, 7131 and 7132);

" 1 UST at the Pump Station (Building 8133) ;

" 2 USTs at the Space Power Facility (Building 1411) ;

" 3 USTs at the Plum Brook Reactor Facility (Building 1131) ;
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" 2 USTs at the "B" Site Boiler Building (Building 5231); and

2 USTs at the Fuel Storage UST (Building 8951) .

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

3.1 SITE-SPECIFIC CONDITIONS

As mentioned previously in this report, the Plum Brook Facility is very extensive in size,
approximately 6,400 acres. Physical conditions change considerably across the facility . The
following is a site-specific description of the northern boundary of Plum Brook Station which
includes the Reactor Area (RA) complex. Figure 3-1 shows the Reactor Area and the location of
the former UST pit adjacent to the south wall of Building 1131 .

Building 1131 is currently used for storage of equipment. A battery backup system for high voltage
switching gear is also housed in this building .

The area of study is the former UST area, containing 3 UST's, located adjacent to the south wall of
Building 1131. Building 1131, titled Reactor Service Equipment Building in PBS records, was
constructed in 1959 with a total floor area of 26,975 square feet . Its purpose was to house
equipment such as the water treatment operations, the boiler/heating system for the reactor, large air
compressors, emergency generators, and other equipment from various locations at PBS. A control
room for a now demolished cooling tower and a small radiological laboratory were also housed in
this building .

A dewatering sump located in the basement is used to collect water from floor drains and tunnel
dewatering . The sump is situated north of the "Cold Pipe Tunnel", along the interior wall in the
northwest quadrant of the basement . The sump receives groundwater from footer drains for the
Building 1131 tunnel and is reported to receive inflow from the floor drains . Sump water is pumped
to the Reactor Effluent Metering Station at Building 1192, located approximately 900 feet south of
Building 1131. This building also receives sump discharges from 6 or 8 other sumps within the
general Reactor area. Facility personnel estimate the combined flow to be approximately 200 to 250
gallons per hour. The major contributor to the combined flow is a sump, 25 feet deep, located at
Building 1111, which is estimated to yield approximately 180 gallons perhour. Therefore, the sump
serving the Building 1131 tunnel is estimated to produce approximately 5 to 10 gallons per hour.

The combined sump water is discharged to Pentolite Ditch and subsequently flows eastward along
the south side of Pentolite Road for a distance of approximately 2500 feet to Plum Brook. Collected
water is discharged into Pentolite Ditch. The reactor sump discharge is under a group outfall permit
for Plum Brook (1003) .

Pentolite Ditch has a channel width of approximately 6 feet, a typical flow depth of 6 to 8 inches,
and low flow velocities . It flows year round. Most, if not all, of the flow is from the sump
discharges . Plum Brook has a channel width of 12 to 15 feet, a typical flow depth of 3 feet, and a
drainage area of approximately 1960 acres at the property boundary.

Building 1131 is connected to Building 1111 by means of an underground tunnel on the west side .
Building 1131 has numerous floor drains leading to a collection sump in the basement. The only
utility that traverses the south side of the building, where the USTs were located, is a buried power
line from substation/Building 1161 . Building 1131 is predominately sheet metal sided, with brick
on the west side where the control rooms are located.
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3.1 .1 Topography

The RA complex is located on relatively flat land characterized by topography that slopes gently
north and east toward Lake Erie . The ground surface has an average slope of less than six percent.
The surficial deposits and landforms were produced by glacial processes. The approximate elevation
at the RA complex is 630 feet mean sea level (MSL).

3 .1.2 Surficial Geology/Soil Conditions

Sixteen soil borings in the vicinity of the RA complex have identified surface soil to be predomi-
nantly a fine sand and grey mottled clayey silt. The overburden at the Reactor Area has an average
thickness greater than 22 feet. Brown fine sand was found near the surface to a depth of 8 feet in
all boreholes in the UST area . This brown fine sand was found in some areas to be underlain by
2-14 feet of grey fine sand, 1 .5-8 feet of grey sandy clayey silt, >1.5 feet of grey clayey silt and
grey silty clay . The soil is consistent with that identified in mapping by the Ohio Department of
Natural Resources (ODNR) as the Arkport-Galen association which occurs in the northern and
western portions of PBS. Bedrock was not reached at this UST area, although the boreholes were
drilled to a depth of auger refusal at 10-22 feet .

3.1.3 Bedrock Geology

Bedrock was not encountered in any of the borings at the RA complex. Bedrock in this area may
be the Ohio Shale or Devonian Columbus and Delaware limestone. To the south of the site, at the
Garage and Maintenance Area (GMA), soil borings at a depth of 27-29 feet encountered the Ohio
Shale. The Ohio shale has also been encountered at shallow depths of 6-8 feet in the Space Power
Facility (SPF) and in the GMA at PBS. It is likely that shale will be encountered at depths of greater
than 29 feet, being that the general dip of the shale bedrock is to the north. A well which will be
drilled in the bedrock at the RA will help to define the bedrock in the area .

According to a groundwater zone map developed by the ODNR the underlying shale bedrock can
supply domestic wells. Limited groundwater flow (< 3gpm) may be obtained from thin,
discontinuous sand and gravel deposits interbedded in fine sandy clay seams. The ODNR map also
indicates the Devonian Columbus and Delaware limestone and dolomite aquifer occurs in the area
at depths of less than 100 feet .

The zone map indicates the RA complex is in an area where bedrock yields of 5 to 25 gallons per
minute may be developed. Development of cavernous porosity within this zone is highly erratic as
indicated by a well located just outside of the Plum Brook Station boundary, which had a yield of
8 gpm in the same aquifer.

3.1.4 Surricial Groundwater

In the area of the excavated USTs, the groundwater table during the Phase I investigation was above
the level where the removed USTs had been located . Figures 3-2 and 3-3 present the surficial
groundwater aquifer elevation contours developed from the January 9, 1991 and May 9, 1991
groundwater level measurements, respectively . The groundwater flow direction indicated for both
the January and May measurements was inward toward the buildings. The groundwater elevation
contours for this area reflect the presence of the underground tunnel that connects Building Nos.
1134, 1131, and 1152 in this area. A dewatering operation is taking place at this tunnel in which
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groundwater draining into the area around the tunnel is collected and pumped out. The dewatering
in this area has a pronounced local effect on groundwater elevations and flow direction. The
dewatering of the tunnel dominates the local groundwater flow pattern in the surrounding area,
including the former location of the USTs . This local effect diminishes with distance from the
dewatering point.

A regional groundwater elevation study under the Corrective Actions Remedial
Investigations/Feasibility Study (RI/FS) Phase I indicates groundwater flow contours show the flow
to be in a northwesterly direction (Figure 3-4) . At the northernmost point of PBS, the regional flow
at the RA complex appears to head in a northeasterly direction. After placement of the additional
wells, more information will be available to determine the regional flow direction in the area .

Taking the maximum theoretical hydraulic conductivity for the various soil units observed at this
UST area, the maximum horizontal groundwater flow velocities in the soils are 72 and 58 feet per
year, calculated based on the January and May 1991 water elevation measurements, respectively .
These calculated velocities are roughly a factor of 30 to 50 higher than the velocities calculated for
the other areas . This calculation also highlighted the relative steepness of the gradients in this area .
The slug test will offer more information regarding the hydraulic conductivities .

3.2 PAST WASTE MANAGEMENT ACTIVITIES

Figure 3-5 shows the area of waste and fuel management operations at the RA complex. Three
USTs were located in a common excavation adjacent to the south side of the RA complex (Building
1131). Two of the USTs were 7,900 gallon steel fuel oil USTs (f/21 and f122) and the third (UST
#23) was a 500 gallon steel waste oil and solvent UST. All three USTs were installed in 1961 . The
three USTs were removed on December 28, 1989 . USTs #121 and 1122 were not in service at the
time of removal and were empty; UST /f23 was in service at the time of its removal. USTs #21
and #22, used to store gasoline and diesel fuel, were removed and closed under BUSTR regulations.
Since these USTs were neverregulated as a waste management unit by RCRA and notknown to ever
have contained any waste oils, waste solvents, or other RCRA waste, they are not part of the RCRA
closure of the RA complex.

The USTs did not have secondary containment or release detection systems. The intention was to
close the site according to the Ohio State Fire Marshall BUSTR Regulations. There were no
formally established target cleanup levels other than those presented in BUSTR guidance.

It is estimated the maximum hazardous waste inventory in UST X123 is 250 gallons. Waste oil and
solvents were allowed to accumulate in the UST until it was approximately half full . Contents of
the UST was disposed of once a year . There are no manifests which document routine disposal of
the UST contents . It is estimated the throughput of hazardous wastes over the life of the waste oil
and solvent UST is 8400 gallons. Manifests from the shipment of hazardous waste solvents from
the reactor area closure are included in Appendix D.

Records listing the identities and quantities of waste solvents stored in UST #23 could notbe found,
but discussions with facility personnel provided the following information: acetone, carbon
tetrachloride, methylene chloride, 1,1,1-trichloroethane, and tetrachloroethene were known to have
been used and are likely to have been placed in the UST.
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Table 3-1 is a list of chemical solvents which are known to have been managed at UST #23. Table
3-2 shows the additional chemicals that were found at the site during past investigations and are
potentially associated with UST /123 as either chemicals that were used or degradation products
thereof. The combination of Tables 3-1 and 3-2 constitutes the list of the potential chemicals of
concern for site closure.

3.3 PREVIOUS SITE INVESTIGATIONS

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

3.3 .1 Underground Storage Tank Removals

On December 28, 1989, the permanent removal of USTs x/21, X122, and #23 was performed at the
RA complex. These USTs were located adjacent to the southern side of Building 1131 . The USTs
were adjacent to one another, lying in a north-south direction. These USTs were installed in 1961
and were constructed of steel . Mr. Edwin Maglott of the State Fire Marshal's Office and Ms.
Pamela Doerner of the Ohio Environmental Protection Agency were on site to oversee the removal
of the USTs . Representatives of NASA Plum Brook Station, Warner/ Osborn/ Pardee and Turner
Construction were also on site to monitor the removal of the USTs.

The tops of the USTs were approximately 6 feet below grade . The soil from the surface to a depth
of approximately 13 feet was removed and placed in containment areas. These areas consisted of
roll off boxes and in an area located approximately 100 yards east of the UST pit which was covered
with plastic sheeting and bounded by hay bales . All soil excavation and UST removals were
performed by Independence Excavating of Cleveland, Ohio, who was retained as a subcontractor to
Turner Construction Company of Cleveland, Ohio .

The three USTs were cleaned prior to their removal. Before UST X123 was cleaned, approximately
250 gallons of waste oil was removed and placed in 55-gallon drums . The cleaning of the USTs was
performed by Clean Harbors of Cleveland, Ohio . No as-built or engineering drawings were
available for the USTs . A scaled drawing of the UST layout was obtained and is included in
Appendix C.

Partial cleanup of the site has occurred in the form of UST removal and disposal of excavated soil.
All waste residues from the USTs were removed and transported offshe for disposal . It is estimated
that the following quantities of wastes were generated during the UST removal on December 28,
1989:

Three USTs were cleaned prior to their removal by Clean Harbors of Cleveland, Ohio.
Before UST #23 was cleaned, 250 gallons of liquid pumpable wastes were removed and
drummed, and 190 gallons of rinseate was generated from the cleaning and drummed. Atotal
of 400 gallons of waste was drummed and shipped by Clean Harbors of Kingston, Inc. and
disposed of at Clean Harbors of Braintree, Inc. on February 19, 1990 . A Uniform Hazardous
Waste Manifest is included in Appendix D.

From March 23 through March 28, 1990, soil generated from the removal of the UST, and
solid residue within the UST #23 was transported by Myers Chemical Transport and disposed
of at Envirosafe Landfill in Oregon, Ohio . Uniform Hazardous Waste Manifests which
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document soil disposal are included in Appendix D. A total of 468 tons of soil was disposed
of at Envirosafe .

" The underground storage UST's and ancillary piping were removed, cleaned, and transported
offsite for disposal . Site personnel have stated that the storage USTs were cut open and
rendered useless prior to removal from the site and disposal as scrap steel. There is no
available documentation as to the final disposition of the USTs nor their ancillary piping .

All excavations were backfilled with clean sand from a borrow pit within PBS.

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

3.3.2 UST Closure Assessment, EBASCO Environmental, 1990

As part of the UST removal, an UST Site Closure Assessment for UST's 1121, #22, and X123 was
completed by EBASCO Environmental in December, 1989, and a report was generated dated May,
1990 that included soil sampling and analyses . A complete copy of the report including figures and
laboratory data may be found in Appendices B-1 and B-2. A total of eleven soil samples from
beneath the UST, the sidewalls of the excavation pit, and from excavated soils were collected from
the UST cavity at the time of UST removal in order to determine if a release of UST contents had
occurred during the active life of the UST. Two concrete slabs that ran an east-west direction be-
neath the UST's were removed after the UST's were removed. Soil samples were labelled PBS-1131-
SS-1 through PBS-1131-SS-11 . Soil samples SS-1 through SS-6 were taken from the pit excavation
after the 3 UST's and the concrete slabs were removed. Soil samples SS-7 through SS-9 were taken
from the excavated soils from above the UST's .

The closure assessment indicated that varying degrees of contamination were present. During the
original excavation of the soils, the pit appeared to contain a water-oil mixture after the UST's were
removed. An Hnu photoionization detector was used to determine if there were volatile organics
emanating from the soil samples. The Hnu readings and visual contamination was the rationale for
excavating an additional 3-4 feet beneath the concrete slabs. Soil samples SS-10 and SS-11 were
taken from the bottom of the pit after the additional 3-4 feet of soil was removed.

The eleven soil samples were collected and analyzed for Volatile Organic Compounds (VOCs) (EPA
method 524.2), EP Toxicity for lead (EPA method 200.7), Flash point (ASTM method D-93) and
Total Petroleum Hydrocarbons (TPH) (EPA method 418.1). The samples were analyzed for EP
toxicity because that was the accepted leachate test when the samples were analyzed. No
groundwater samples were taken at the time .

A summary of chemicals identified in the soil listed with their highest detected concentrations is
shown in Table 3-3. There were detectable levels of TPH in the area of UST !/23 . Eleven samples
were analyzed for TPH and concentrations ranged from a low of 114 ppm to a high of 3570 ppm.
Lead leachate concentrations were below the detection limits in all of the samples and a flashpoint
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> 200° F was measured in each of the samples indicating the soils are not considered hazardous by
virtue of their toxicity characteristic or ignitability .

3.3.3 Soil and Groundwater Sampling and Analyses, EBASCO Environmental, 1991

In November 1991, Phase I of a Corrective Action RI/FS was completed by EBASCO
Environmental. A copy of the report including figures, well logs, data, etc. may be found in
Appendices B-3 and B-4. During Phase I field investigation, six soil borings with depths ranging
from 10-22 feet were completed and were finished as groundwater monitoring wells . Soil borings
were labelled PBS-RA-SB-01 through PBS-RA-SB-06. Samples for volatile organics analysis were
collected as discrete samples. All others were composited and collected over the depth of the borings
and analyzed. The field activities involved in the Phase I field investigation included soil borings
and sampling, well installation, and groundwater sampling. Two of the six monitoring wells were
sampled; PBS-RA-GW-04 because it was presumed to be contaminated and PBS-RA-GW-01 because
it was expected to be clean and used as background.

All of the field samples, duplicates and field blanks, were analyzed for the target compound list
(TCL) volatiles, semivolatiles, pesticides/PCBs and target analyte list (TAL) metals and cyanide and
total petroleum hydrocarbons (TPH) . The TCLITAL analyses were completed following USEPA
contract laboratory protocols. The TPH analysis was performed in accordance with EPA method
418.1 . Methods for the additional sample analysis were not specifically stated, however they are
believed to be consistent with SW-846 methodology. Four VOCs (1,2-dichloroethane, 1,1,1-
trichloroethane, trichloroethene, and tetrachloroethene) were detected in this set of soil samples.
Methylene chloride, acetone, carbon disulfide, andbis(2-ethylhexyl)phthalate were also detected and
were referred to as probable laboratory contaminants . Additional semivolatile compounds were also
found in the soil samples. TPH was found in the soil samples up to a concentration of 159 mg/kg
(SB03 0'-22' composite) . Table 3-4 is a summary of maximum detected chemical contaminants in
soil samples.

Groundwater wells range in depth from 10 to 22 feet. All screens used were 304 stainless steel .01"
slot, and ranged in length from five to fifteen feet . Well #PBS-RA-GW-01 was drilled to a depth
of 16 feet and the bottom 10 feet was screened . Well #PBS-RA-GW-02 was drilled to a depth of
18 feet and was screened across the bottom 10 feet . Well //PBS-RA-GW-03 was drilled to a depth
of 22 feet and a 15 feet screen was utilized . Well /Is PBS-RA-GW-04 throughPBS-RA-GW-06 were
each drilled to a depth of 10 feet and screened in the bottom five feet of the well . Copies of well
logs and a geologic cross-section may be found included in the full report in Appendix B-3.

The groundwater samples indicated the presence of a pesticide endosulfan sulfate at 1 .00 ug\L in
PBS-RA-GW-04, 0.580 ug/L in PBS-RA-GW-01, and the analyte was also found in the associated
blank. Beta-BHC, a chlorinated insecticide, was found at a concentration of 0.097 ug/L in PBS-RA-
GW-01, which was expected to be clean. The result is an extremely low concentration and it is
unknown whether the analytical procedure was performed using dual column confirmation, therefore
indicating the potential forafalse positive . Beta-BHC was never utilized in the area ofthe UST #23.
The groundwater assessment for the Phase I was inadequate for determining rate and extent .
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3 .3.4 Soil and Groundwater Sampling and Analysis, Morrison Knudsen Corporation, 1993

In April 1993, MK performed Site Assessments of the UST areas . A copy of the report, Preliminary
Site Investigation, Phase I, can be found in Appendix B-5 . The laboratory data are included in
Appendix B-6. As part of the investigation, soil, groundwater and sediment samples were collected
in and around the RA complex.

Four borings were drilled at the reactor area and labelled B-1 through B-4. B-1 through B-3 were
drilled to a depth of 16 feet, and B-4 to 14 feet. B-1 was also converted into a monitoring well,
MW-1 . Three samples were collected from each boring . Samples were collected at depths of 2-4',
4-6', 6-8' or 14-16' . The soil samples were analyzed for TPH (Method 418.1), BTEX (Method
8020), Volatiles (Method 8240) and Polynuclear Aromatic Hydrocarbons (Method 8100) . Well MW-
1 was sampled along with six other previously installed monitoring wells.

During this investigation MK renamed the existing monitoring wells: PBS-RA-GW-01 was renamed
EB-6 and PBS-RA-GW-02 through PBS-RA-GW-06 were renamed EB-1 throughEB-5 respectively .

A sump area inside of the Building 1131 was also sampled. The sump collects water from the
building foundation drain system and building floor drains . All of the groundwater samples were
analyzed for volatiles (Method 8240) and polynuclear aromatic hydrocarbons (Method 8100).

Table 3-5 is a summary of chemicals detected in the soil during this round of sampling. Analytical
results for the groundwater are found in Table 3-6.

3.3.5 Facility Wide Site Inspection, Morrison Knudsen Corporation, 1993

Water and sediment samples were collected in Plum Brookapproximately 500 feet downstream from
Pentolite Road on July 20, 1993, as part of a facility wide Site Inspection by MK. These samples
were collected at a period of extreme low flow (approximately 100,000 gpd). The samples found
no detectable hazardous waste constituents .

3.3.6 Decontamination and Cleaning of Cold Drains and of Sump, Morrison Knudsen
Corporation, 1994

On August 8, 1994, Matt Construction Services, Inc. under contract to MK, mobilized equipment
to clean the drains and associated piping in the Service Equipment Building #1131, rooms
13,15,18,20,21,25,26, and 27. A high pressure sewer cleaning unit was used to vacuum material
from the drains at the point of entry to the sump. Air movement was audible in some of the drains,
which showed that gross debris had been removed by the vacuuming process.

Cleaning of the drains continued on August 9, 1994. Alternate drains were temporarily plugged in
order to increase the strength of the vacuum to effectively remove material in the drains . After all
drains were audibly clear of debris, water was introduced under high pressure . Each drain location
was flushed for three to five minutes and a sample of water collected at the point of entry to the
sump. When the water exhibited no debris, odor, or sheen the drain was considered clean.

Air monitoring was performed on August 9, 1994, by MK for 1,1,1-trichloroethane using Drager
gas measurement detector tubes. Areas around the drains as well as in the sump showed levels to
be below detection levels (50 parts per million) . Aries Environmental of Pittsburgh, Pennsylvania
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performed personnel monitoring using detector badges on the same date . 1,1,1- Trichloroethane was
not detected in the sample .

On August 10, 1994, the sump cleaning was completed. The majority of liquid and sludge removed
from the drains and sump was transferred from the vacuum tanker to a storage tank (approximately
2,000 gallons) . Three drums of sludge and water were containerized in 55-gallon drums.

In addition, four 55-gallon drums of plastic, personnel protective equipment (PPE), and trash were
generated during the cleaning process. Samples of wastewater from the drums and holding tank were
submitted to B.E.C. Laboratories in Twinsburg, Ohio for analysis . Copies of the analyses, and
drawings of the drains are in Appendix B-7.

Temporary plugs were placed in the drains after cleaning to prevent further contamination of the
drains and sump. Equipment used in the cleaning process was screened for radiation contamination
by NASA personnel after completion of the project. No radiation levels were found to exist above
background levels . With the approval of NASA Office of Environmental Programs, seven drums
of sludge, trash and PPE were disposed of at Laidlaw Environmental Services (TS), Inc. on
November 9, 1994, under manifest number 94011, and 2,410 gallons of water was disposed of on
November 10,1994 at Chem Met Services, Inc. under manifest document number 94012. Uniform
Hazardous Waste Manifests from disposal of the sludge are found in Appendix D.

3.3.7 Summary of Previous Site Investigations at RA

Based on soil and groundwater sample analyses of the previous site investigations, it is apparent that
soil contamination and groundwater contamination exists at the site as a result of waste and fuel
management operations at the RA complex. Ohio EPA has commented on the above mentioned
investigations used in a previous submittal (NASA Plum Brook Station, ClosureWork Plan Reactor
Area, May 20, 1994). After review and discussions with OEPA, NASA agrees that theRA complex
has not been adequately characterized for extent and that much of the analytical data used to support
the risk assessment may not have the required validation.

NASA intends to define the full vertical and horizontal extent of soil and groundwater contamination
at the Reactor Area . The following Sampling and Analysis Plan details how NASA intends to fully
determine the extent of contamination. The results of the previous investigations will be used as
qualitative information to direct a more efficient site characterization .

;:%.am%%nqmu% b.4.2 3-8
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Table 3-1

Chemicals Managed at UST #23
Reactor Area, Plum Brook Station

CHEAUCA. HAZARDOUS WASTE CODE
acetone F003

carbon tetrachloride FOO1,F002

methylene chloride FOO1,FO02

1,1,1-trichloroethane FOO1,FO02

tetrachloroethene FOO1,FO02

i*I.U%2".3 3-14



Table 3-2
Chemicals Potentially Managed at UST#23 - Reactor Area, Plum Brook Station

`'CHEMICAL

1,1-dichloroethane

cis-1,2-dichloroethene

trans-1,2-dichloroethene

1,2-dichlorobenzene

bromodichloromethane

1,2-dichloroethene

tert-butylbenzene

sec-butylbenzene

p-isopropyltoluene

1,3-dichlorobenzene

1,4-dichlorobenzene

dichlorodifluoromethane

chloroethane

naphthalene

trichloroethene

1,2,4-trimethylbenzene

1,3,5-trimethylbenzene

toluene

n-propylbenzene

chloroform

hexachlorobutadiene

isopropylbenzene

1,1,2-trichloroethane

1,1,1,2-tetrachloroethane

1,1,2,2-tetrachloroethane

1,2,3-trichloropropane

trichlorofluoromethane

1,2,4-trichlorobenzene

1,2,3-trichlorobenzene

xylenes

:%Wm`nw\Mp°fNO.\n2wb3 3-15



Table 3-3

Maximum Concentrations of Analytes in Soil, EBASCO Environmental, 1990
Reactor Area, Plum Brook Station

CHEl«CAL .
` . . . . . : . . . . .

; . . . . . . . . . . . . .: . . .

.
MAJ~MMUM

. .:CONCF.IiTRATTON

. . . . . IN SQL (ug!k8)

SAMPLE
LOCATION

dichlorodifluoromethane 61 SS-11

chloroethane 990 SS-10

trichlorofluoromethane 120 J SS-2

methylene chloride 503 SS-5

traps-1,2-dichloroethene 17 SS-11

1,1-dichloroethane 6120 SS-10

cis-1,2-dichloroethene 165 SS-11

chloroform 1 J SS-10

1,1,1-trichioroediane 891 SS-3

carbon tetrachloride 911 SS-3

1,2-dichloroethane 178 SS-10

benzene 32 J SS-4

trichloroethene 1019 SS-9

bromodichloromethane 23 J SS-4

toluene 41 SS-8

1,1,2-trichloroethane 143 SS-4

tetrachloroethene 1043 SS-3

ethylbenzene 1093 SS-4

1,1,1,2-tetrachloroethane 375 SS-8

m & p- xylenes 1115 SS-8

o-xylene 703 SS-8

1,1,2,2-tetrachloroethane 463 SS-6

isopropylbenzene 380 SS-8

1,2,3-trichloropropane 9 SS-10

n-propylbenzene 612 SS-8

1,3,5-trimethylbenzene 4365 SS-8

;:~~s. .V.yon.'Vbdz"3
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Table 3-3 continued

Maximum Concentrations of Analytes in Soil, EBASCO Environmental, 1990
Reactor Area, Plum Brook Station

_ . .
CFiE1WICAL

. . . . . . . . .
:: :. ` ::: .`';. . ... . . . .. .... SAMPLE

> ::ON ENTRATION LOCATION
IN OIL ()

tert-butylbenzene 645 SS-7

1,2,4-trimethylbenzene 4413 SS-8

sec-butylbenzene 858 SS-8

p-isopropyltoluene 1854 SS-8

1,3-dichlorobenzene 2 J SS-10

1,4-dichlorobenzene 2 J SS-10

1,2-dichlorobenzene 31 J SS-8

1,2,4-trichlorobenzene 575 SS-1

hexachlorobutadiene 404 SS-1

naphthalene 13388 SS-8

1,2,3-trichlorobenzene 1025 :J SS-1

J Below Qaantitation limits ; Estimated Value

j:~~e..dapaeb~p6.~�~,43
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Table 3-4
Maximum Concentrations of Analytes in Soil, EBASCO Environmental, 1991

Reactor Area, Plum Brook Station

methylene chloride* 95 SB03 6'-8'

acetone* 320 BE SB03 6'-8'

carbon disulfide* 31 SB03 6'-8'

1,2-dichloroethene 120 SB05 4'-6'

1,1,1-trichloroethane 22 SB04 4'-6'

trichloroethene 760 E SBOS 4'-6'

tetrachloroethene 19 SB05 4'-6'

SEMI-VOLATILE COMPOUNDS

phenanthrene 2901 SBOS COMP.O'-10'

anthracene 93 J SB05 COMP.O'-10'

fluoranthene 270 J SB05 COMP.0'-10'

pyrene 230 J SBO4,SB05 COMP.
0'-10'

benzo(a)anthracene 130 J SB05 COMP. 0'-10'

chrysene 130 J SB05 COMP. 0'-10'

bis(2-ethylhexyl)phthalate* 590 SBOl COMP. 0'-16'

FESTICiDE/PCBs

endosalfan sulfate 16 B SB06 COMP. 0'-10'

* Probable Laboratory Contaminant
J Estimated, value below the Quantitation Limit
E Concentration exceeds calibration range of GC/MS Instrument
B Analyte Found in Associated Blank

i:wWMM%
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Table 3-5

Maximum Concentrations of Analytes in Soil, Morrison Knudsen Corporation, 1993
Reactor Area, Plum Brook Station

CHEMICAL
; :

MA7~1~iLTM , SAMPLE
: ::: :: :::: ::: :. . . . . . .XONGENTRATION. LOCATION

: :::: ::: : : :::::::: :::: ::: : : : :: ::::: . . : <.: :: ::: : : .:::.:

1,1,1-trichloroethane 0.023 B2 6'-8'

toluene 0.003 B3 6'-8'

phenanthrene 1.16 B3 2'-4'

pyrene 0.343 B 14'-6'

chrysene 1.26 B3 2'-4'

acenaphthene 0.159 B3 2'-4'

anthracene 0.378 B3 2'-4'

benzo(a)anthracene 1.28 B3 2'-4'

benzo(a)pyrene 1.45 B3 2'-4'

benzo(b)fluoroanthene 1.16 B3 2'-4'

benzo(k)fluoroanthene 1.02 B3 2'-4'

benzo(ghi)perylene 0.635 B3 2'-4'

dibenzo(a,h)anthracene 0.277 B3 2'-4'

fluoranthene 2.48 B3 2'-4'

indeno(1,2,3-cd)pyrene 0.775 B3 2'-4'

acenaphthylene 0.103 B3 2'-4'

j:~~s..4aponlp6.V.zub.7
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Table 3-6

Maximum Concentrations of Analytes in Groundwater,
Morrison Knudsen Corporation, 1993
Reactor Area, Plum Brook Station

.. . . . . . .: :.',
. . . . . . . . . . . . . . . . .. :.:. . _

. . . . . .. . :::: :.~: : :.
.

. ::.: AMPLE
.. .:.:: :: :: : . . . . . . . . . . .

.
.: : : : : : . .. ATION:: :::< : :::

: : :;:::.::<:. . . . . . . . . . . . . . ...: : : ::. ....... ... . . . .. :. . ....... . . . .. . ...... . . . . . . . . . .: :. . . : : _ . :.. W: :.. GR . . . . .:: :: >:... ... :::: : : : : ::: : :.:». .: ::::
:: :: . : : :.: : . ::.::.::.::.::. : : . ::: : .: :.::.::.:

:.
. :.( (1) . . . . . . ..*: . . . . : . ::.

:. :::. . . . .
.: .. .

dichlorodifluoromethane 1.70 GW-01 (1)

1,1,1-trichloroethane 2.90 GW-04

cis-1,2-dichloroethene 51.9 OW-05

traps-1,2-dichloroethene 1.93 OW-05

tetrachloroethene 1.85 GW-05

trichloroethene 483 GW-05

benzo(a)anthraceae 1 .30 MWlA (dup. sample
of MW-1)

benzo(b)fluoranthene 4.02 GW-02

benzo(a)pyrene 9.20 GW-06

phenanthrene 1.05 GW-04

acensphthene 414 SUMP

anthracene 215 SUMP

chrysene 17.6 SUMP

dibenz (a,h) anthracene 18.1 SUMP

chloroethane 3 .56 SUMP2(2)

1,1-dichloroethane 9.36 SUMP2

1,1,1-trichloroethane 10.8 SUMP2

trichloroethene 1 .43 SUMP2

fluoranthene 71.8 SUMP

fluorene 690 SUMP

jrpyrenez 32.9 SUMP
The method blank contained 0.903 ug o c o uorome e. e approximately eq aivalent
concentration, taking into account dilution factors, is 0.903 ug/L. This is considered to be a significant
contribution to the reported value.

(2) A sump in Building 1131 was sampled twice, the lab accidentally destroying the first sample. Sump 2 is
the second sample .

j :~.am~awV.pa.e.~p6.da2~.bs
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4.0 SAMPLING AND ANALYSIS PLAN

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

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

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

" installation of deeper groundwater monitoring wells;

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

NASA intends to sample and characterize the soil in and adjacent to the former UST cavity . NASA
also intends to sample away from the UST excavation, circumscribing the waste management unit
until the full extent of contamination has been identified .

Appendix A contains a generic Hazardous WasteOperations Health and Safety Plan . The contractor
will provide their own site-specific health and safety plan, which will be reviewed and approved by
NASA Health and Safety personnel prior to initiation of field work. The plan will include the
requirement that everything leaving the RA complex (samples, equipment, etc.) will be screened for
radiation.

4.1 SOIL SAMPLING

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

4.1.1 Background Soil Samples

Figure 41 shows the location of 12 sample points that will be used to establish background
conditions for naturally occurring compounds in the soil at the RA complex. Soil conditions at the
RA complex are similar to those of the Garage and Maintenance Area; therefore, the same
background sample points will be utilized for both areas. A soils map of Plum Brook Station was
used to determine the location of sample points where the:

background soil horizon is similar to RA complex;

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

;:~ .am\o...\-pOb\b.\n2 4-1



" sample locations are representative of the matrix of interest .

Final locations will be selected during the field effort to avoid ditches, railroad tracks, roadways or
other waste management units. The background soil samples will be used to determine whether
inorganic chemicals should be included as chemicals of potential concern.

4.1.2 Site Soil Samples

Site samples will be used to determine the extent and concentration of chemical contamination at the
RA complex. Laboratory analyses of site samples that show non-detect will be used to define the
horizontal and vertical extent of contamination. Site samples will be used to select chemicals of
concern for risk assessment purposes and to compare against remediations standards developed to
support site closure.

Soil sample locations will be selected in an effort to determine the full horizontal and vertical extent
of all potential contaminants in the soil including those previously specified in Tables 3-1 and 3-2.
Sampling will proceed until the full extent is adequately determined. Rectangular grid sampling will
be conducted in the horizontal (x - y) plane utilizing the algorithm presented in Section 3.13 of the
OEPA Closure Plan Review Guidance. A grid interval for soil sampling in a "Hot Spot"
contamination scenario has been developed as follows:

Step 1: Determine the Potency of Carcinogens

CHEIVIICAL POTENCY
Slope Factor(mg/kg-d)''

SCORE

carbon tetrachloride 1 .3E-01 2

1,4-dichlorobenzene 2.4E-02 1

1,2-dichloroethane 9.1E-02 2

methylene chloride 7.5E-03 1

tetrachloroethene 5.2E-02 1

bromodichloromethane 6.2E-02 1

1,1,1,2-tetrachloroethane 2.6E-02 1

1,1,2,2-tetrachloroethane 2.0E-01 2

chloroform 6.1E-03 1

hexachlorobutadiene 7 .8E-02 1

1,1,2-trichloroethane 5.7E-02 1

trichloroethene 1 .1E-02 1

12 chemical constituents Total Score 15

Average Score = Total Score/Chemical Constituents = 15/12= 1 .25

;:Wm1~VWM~pWn2 42



Step 2: Determine the Potency of Systemic Toxicants

CHENIICAL POTENCY
RfD(mg/kg-d)

SCORE

acetone 1E-01 1

carbon tetrachloride 7E-04 3

cis-1,2-dichloroethane lE-02 2

trichloroethene 6E-03 2

1,1-dichloroethane 1E-01 1

isopropylbenzene 4E-02 2

bromodichloromethane 2E-02 2

methylene chloride 6E-02 1

1,1,1,2-tetrachloroethane 3E-02 2

naphthalene 4E-02 2

chloroform 1E-02 2

1 -1 1 trichloroethane 9E-02 1

1,2-dichlorobenzene 9E-02 1

hexachlorobutadiene 2E-04 3

1,2,4-trichlorobenzene 1E-02 2

toluene 2E-01 1

tetrachloroethene 1E-02 2

trichlorofluoromethane 3E-01 1

traps-1,2-dichloroethene 2E-02 2

1,1,2-trichloroethane 4E-03 2

xylene 2E+00 1

21 chemicals with RfDs Total Score 36

Average= Total Score/Chemical constituents =36/21=1 .71

; :\ad-\ . .-\rq- .\pk .\�z 4-3



Step 3: Determine the Average Risk of Exposure (ROE)

RISK OF EXPOSURE (ROE) SCORE

Facility has 24-hour guard and limited access . 1

Depth to groundwater is approximately four to ten feet . 3

Soil Permeability is > 10-s cm/sec . 3

Unit design had no secondary containment and is considered
outdated .

2

Adjacent land use is a mixture of residential and agricultural 3

Presence of contaminants has been confirmed. 3

Contaminant Koc is > 2 mg/l . 1

Average ROE = Total Score/Exposures = 16n= 2.28 Total Score = 16

Step 4: Determine the Soil Sampling Intensity Matrix

SOIL SAMPLING INTENSITY MATRIX

CRITERION Sample Intensity Factor (SIF)

Potency of Carcinogens 1.25

Potency of Systemic Toxicants 1.71

Average ROE 2.28

Composite SIF = (1 .25 + 1 .71 + 2.28) = 5.24

Step 5: Determine the Grid Interval for Soil Sampling

GRID INTERVAL FOR SOIL SAMPLING

COMPOSITE SIF GRID INTERVAL

< 4 24 Feet

4-6 16 Feet

> 6 11 Feet

By utilizing the above algorithm, a composite SIF of 5.24 is computed. A composite SIF of 5.24
will require a 16-foot sampling grid to be used as a guide in defining the extent of soil contamination
at the RA complex. The grid will be laid out over the area of concern and a discrete sample will
be collected at each grid intersection .

;:\nd-\ ..-\-po,o\pW\j .z 4-4



Soil samples at each grid intersection will be collected at intervals of 6-8 feet and from 10-12 feet.
Intervals for soil sampling are based on the following criteria:

" The waste management unit at the RA complex was an UST. Surficial or shallow samples
generally would not be taken to characterize a UST site because the waste is stored at a depth
below the surface. Any surface spillage was removed with the excavation. A release of waste
would be detected at depth, especially considering the fact that most of the chemicals suspected
of being stored in the UST are heavier than water.

" It is proposed that samples be collected at a depth interval of 6-8 feet, near the top of the
excavated UST. Samples will also be taken at a depth of 10-12 feet to characterize and define
the vertical extent of potential waste solvents released from the UST.

The sample locations shown on Figure 42 are theminimum number of locations on the grid that will
be sampled. The grid will be expanded outward and additional samples will be collected at grid
intersections until the full extent of contamination has been determined . Laboratory analysis
demonstrating non-detect in a soil sample will identify a horizontal and vertical extent of
contamination. NASA will continue sampling in the horizontal and vertical directions until the full
extent of contamination is determined .

4.2 GROUNDWATER MONITORING SYSTEM

4.2.1 Monitoring Well Location

Figures 3-2 and 3-3 present the surficial groundwater aquifer elevation contours developed from the
January 9, 1991 and May 9, 1991 groundwater level measurements, respectively . The groundwater
flow direction indicated for both the January and May measurements was inward toward the
buildings. The groundwater elevations contours for this area reflect the presence of the underground
tunnel which connects Building Nos. 1134, 1131, and 1152 in this area . A dewatering operation is
taking place at this tunnel in which groundwater draining into the area around the tunnel is collected
and pumped out. The dewatering in this area has a pronounced local effect on groundwater
elevations and flow direction. The dewatering of the tunnel dominates the local groundwater flow
pattern in the surrounding area, including the former location of the USTs. This local effect
diminishes with distance from the dewatering point.

Due to the steep gradient created by the dewatering, the maximum theoretical hydraulic conductivity
for the soil unit at the RA was calculated to be approximately 65 feet/year based on 1991 water level
measurements. This calculation is much higher than expected and greater than other areas at PBS.
A slug test will further characterize the aquifer's hydraulic conductivity .

A regional groundwater elevation study under the Corrective Actions Remedial
Investigations/Feasibility Study Phase I indicates groundwater flow contours show the flow to be in
a northwesterly direction (Figure 3-4) . At the northernmost point of PBS, the regional flow at the
RA complex appears to head in a northeasterly direction. After placement of the additional wells,
more information will be available to determine the regional flow direction in the area. In the area
of the excavated USTs, the groundwater table during the Phase I investigation was above the level
where the removed USTs had been located.

;AWm\nm\rqmft%p.\.z 45



Seven wells were drilled to a depth of 10-22 feet, and were finished where the drill rig encountered
auger refusal. Well logs are included in the UST Corrective Actions RIMS, November, 1991 report
in Appendix B-3. Based on ODNR groundwater zone maps, the bedrock in the area should be
limestone and dolomite at a depth of 22-100 feet ; however, shale was encountered at a depth of 27-
29 feet at the GMAjust south of the RA.

Seven shallow monitoring wells are located at the RA complex (Figure 43) . Three monitoring wells
are located at the south and southwest side of the building, RA-04, RA-05, andMW-1. Borings B-2,
B-3 are also located at the south side of the building and were not developed into monitoring wells.
Two monitoring wells, RA-02 and RA-03 are northwest/west of the building; boring B-4 was not
made into a monitoring well . One monitoring well, RA-06 is to the east. Well RA-01 is
approximately 1200 feet to the southwest of Building 1131 at the corner of Line 2 and Pentolite
Roads. This well is too far away to the southwest to be of use in this study.

This site is unusual due to its localized concentric flow pattern. VOC contamination has been
detected in wells RA-04 and RA-05 . Horizontal extent of contamination may be determined by
placement of wells near these two contaminated wells. Regional flow in a northern direction will
also be taken into account with the placement of wells in a northerly direction.

MW-1 is an upgradient well for both the concentric localized flow and the regional flow. A new
well, MW-2, at the same hydrostatic position as the current wells will serve as another upgradient
well, andwill also determine if any contamination has moved southeast. Well RA-06 to the east will
intercept possible contaminants in that direction. Wells RA-02, RA-03, and RA-04 are in a regional
downgradient position to intercept any possible contamination.

The extent of horizontal contamination will be defined as well by the placement of four shallow
proposed wells, MW-2, MW-3, MW-4, and MW-6 (Figure 43). MW-3 to the west will define the
horizontal extent of contamination from well RA-04, and will be downgradient ofthe concentric flow
pattern as well . MW-4 andMW-6 will serve as additional downgradient wells to intercept a regional
flow of groundwater to the north.

Due to the known contamination in the area, this phase of groundwater monitoring will determine
the vertical extent of contamination by drilling into the bedrock near the contaminated well RA-05
to determine if the bedrock has been compromised. This well will be referred to as MW-5. Drilling
methods will utilize the double casing method to assure there will be no introduction of contaminants
into the bedrock (Section 4.4.2).

This additional proposed groundwater monitoring will determine the rate, extent and concentration
of contamination . If contamination is present in the new groundwater monitoring wells, the
horizontal and vertical well locations will be expanded.

Groundwater samples will be collected from each of the five proposed wells, MW-2, MW-3,
MW-4, MW-5 and MW-6, and from existing wells RA-02 through RA-05, and MW-1 .

A sample will be extracted from the basin where the sump water collects prior to discharge.

" Groundwater elevations will be performed prior to sampling . These groundwater elevations
must be performed seasonally .



4.2.2 Slug Tests

Slug tests will be performed at this site to determine the hydraulic conductivity of the unit.
Monitoring wells RA-04, RA-05, MW-1 and MW-5(deep) will be used for the test. Slug test
procedures are outlined in Section 4.4.7 .

4.3 ANALYTICAL PARAMETERS

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

4.4 FIELD PROCEDURES

4.4.1 Soil Sampling

A stainless steel hand auger will be used to collect soil samples used in the determination of
background levels for inorganics . Prior to initial sample collection and between all samples, the
auger will be decontaminated as described in Section 4.5 . At each background sample location, all
organic debris (leaves, grass) will be removed from the upper one inch of soil. The hand auger will
be rotated with downward pressure to retrieve the soil sample . Soil will be collected from the full
length of the 0-1 foot boring and placed in a decontaminated stainless steel mixing bowl. The soil
in the bowl will be homogenized and the required quantity placed in the proper laboratory supplied
container. The sample will be labeled and placed in a cooler with ice prior to shipment to the lab .

The use of ahollow-stem auger drilling rig will be employed in the collection of all site soil samples.
The use of a hollow-stem auger is a standard method of subsurface drilling that enables the recovery
of an undisturbed representative subsurface samples for soil description and laboratory testing. The
borings will be advanced by rotating the augers the desired depth into the subsurface . Discrete soil
samples will be collected with a stainless steel split-spoon sampler in accordance with American
Society for Testing and Materials (ASTM) D-1586 procedure. The following procedures will be
followed for split-spoon sampling:

" The drill stem and auger will be placed on the ground surface on the the sample grid
intersection .

The center plug will be attached to the drill stem, and the auger will be advanced to a depth
of six to eight feet . The plug will be removed, and the split-spoon will be attached to the drill
stem and lowered to the bottom of the auger column. Four six-inch intervals will be marked
on the rod stem to a reference point on the drill rig. The sampler will be driven into the
ground with the 1401b. hammer falling freely from 30 inches until the sampler has penetrated
24 inches . The number of blows per every six inches will be recorded. Fifty blows per six-
inch interval will indicate spoon refusal.
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" The split-spoon will be pulled from the ground and opened to retrieve the soil sample . The
portion of the sample to be used for VOC analysis will be collected first and immediately
placed into the sample container. The remaining sample will be described and the percent
recovery noted. Soil for the other sample parameters will be placed into their respective
sample containers in the following order, SVOCs, metals and pH.

The center plug will be attached to the drill stem, and the auger will be advanced to a depth
of 10 feet. The plug will be removed, and the split-spoon will be attached to the drill stem
and lowered to the bottom of the auger column. Four six-inch intervals will be marked on the
rod stem to a reference point on the drill rig. The sampler will be driven into the ground with
the 140 lb . hammer falling freely from 30 inches until the sampler has penetrated 24 inches .
The number of blows per every six inches will be recorded. Fifty blows per six-inch interval
will indicate spoon refusal.

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

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

The split-spoon sampler will be decontaminated between sample retrievals .

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

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

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

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

" Symbols of the Unified Soil Classification System and ASTM lithologic symbols will be
included with the description.
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The Field Team members will document all drilling and sampling activities and observations in the
field log book. Information will be recorded with indelible ink in a permanently bound notebook
with sequentially numbered pages.

Information recorded will include:

" Location
" Date and Time
" Identity of people and subcontractor performing activities
" Weather conditions
" Boring identification
" Location of borings in relation to easily identifiable landmark, determined using a tape and

compass
" Sampling intervals
" Blow counts
" Sample lithologic descriptions
" Collection time of samples
" Identity and calibration of field instruments
" Depth at which saturated conditions were encountered
" Termination depths of borings
" Field instrument readings, background, borehole, and samples
" Drilling method
" Size of downhole equipment
" Drilling rates

Field operations for sample labelling, handling, etc . are outlined in Section 4.7.5 .1, Field
Operations.

4.4.2 Monitoring Well Installation

The existing groundwater monitoring network is sufficient to detect any light non-aqueous phase
liquids (LNAPLs) in the groundwater and to identify any contaminants in the top of the uppermost
saturated zone. No LNAPLs were detected in the groundwater during previous site investigations ;
therefore, further site investigation will determine the extent of the groundwater contamination,
including dense non-aqueous phase liquids (DNAPLs), and characterize groundwater contamination
near the bottom of the uppermost saturated zone and in the bedrock.

A drill rig utilizing a hollow stem auger will be employed, using 4.25 inch inside diameter (ID)
auger flights, which will result in an approximate 8-inch diameter borehole. The borehole will be
four inches larger than the well casing and screen allowing adequate space for the sand pack filter .
The wells will be constructed using two inch (ID) stainless steel screen and riser. Ten-foot well
screens will be used. Screen and riser will be threaded flush joints . All well material will be
steam-cleaned prior to installation in the borehole . The screen slots will be sized to retain 90% of
the sandpack material . The aquifer at the RA complex is known to be very fine grained, and a 10-
mm slot size will be used.

Four new shallow monitoring wells MW-2, MW-3, MW-4 and MW-6 will be drilled approximately
22-32 feet in depth to the bedrock. The top of the screen for MW-2, MW-3, MW-4 and MW-6 will
be placed ten feet directly above the bedrock in the saturated zone . The rationale for determining
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the depth of the wells and well screens is based on identifying a contiguous water bearing zone that
could be monitored for contamination migration from the former UST. If the bedrock is saturated,
the screen for MW-5 (deep) will be placed 10 feet into the top of the bedrock. If it is not saturated,
drilling will continue until either the next saturated zone is encountered or sufficient depth is
achieved to allow determination that the bedrock acts as an aquitard .

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

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

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

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

With the drilling of the deep well, MW-5, it is important that the potential for cross-contamination
between the groundwater horizons be considered . Adequate drilling precautions must be taken to
prevent cross-contamination. The upper water-bearing zone will be drilled, cased, and grouted
separately . A smaller diameter borehole then will be completed through the grouted casing into the
underlying zone. The bedrock monitoring well shall be double cased to seal off the contamination
from the overburden to sample the bedrock aquifer. Special well construction standards will be as
follows :

The well will be double cased, with the outside casing running the total depth of the
overburden .

The casing must be steel. The casing should be joined by three passes of weld that has been
slagged after each weld.

" The annular space of 1.5 inches on both sides (3 .0 inches total) will be pressure grouted to
land surface through a tremie pipe using bentonite slurry . Alternately, an annular space of
1.0 inch on both sides will be grouted to the land surface using the casing method of grouting,
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in which the slurry is forced down the casing and into the annular space. (If the casing
method is used, a slow setting bentonite slurry will be used.)

The viscosity of the bentonite will be 90% or higher and the mudweight will be 9.5 lbs/gallon
or greater.

" The inner diameter will be drilled and screened 10 feet into the bedrock.

" The static water levels (SWLs) for both aquifers must be recorded on the well logs . The SWL
should be used as an indicator that the upper aquifer is cased off properly .

4.4.3. Well Development

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

Development procedures are as follows:

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

4.4.4 . Groundwater Measurement

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

4.4.5 Groundwater Sampling

In order for representative groundwater samples to be collected, groundwater wells must be
adequately purged prior to sampling no sooner than 24 hours after development. Purging will
require the removal of three to five volumes standing water in rapidly recharging wells, and at least
one volume from wells with slow recharge rates.
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Samples will be collected after the water level has recovered to 80 percent of its static level or
between 16 and 24 hours after completion of purging, whichever occurs first. The upgradient
monitoring well will be sampled first. Monitoring wells with highest levels of known contamination
or suspected contamination will be sampled last.

Sampling procedures are as follows :

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

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

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

The well volume will be defined as the volume of water standing inside the casing measured prior
to evacuation . The well volume in gallons will be calculated as follows:

V = 7 .48 * ic(24)a * (A-B)

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

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

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

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

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

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

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

Duplicate samples will be collected using the same sampling equipment.

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

The following information will be recorded in the field log book each time a well is purged and
sampled:

" Depth to water before and after purging

" Well bore volume calculation

" Sounded total depth of the monitoring well

" The thickness of any phase separated hydrocarbons

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

" Total purged volume

" Date and time of sample collection and parameters sampled for.

4.4.6 Sample Handling

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

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

4.4.7 Slug Tests

Slug tests are performed in groundwater monitoring wells to determine the in-situ hydraulic
conductivity of the hydrostratigraphic unit . A slug test involves the instantaneous displacement of
a known volume of water in a well and measuring changes in water level over time as the well
returns to static conditions . Slug tests can be either rising head (removing a slug) or falling head
(adding a slug). Data will be collected electronically using an In-Situ Company, Inc. Hermit Data
Logger. Hydraulic conductivities will be calculated using the Hvorslev Method, or the Bouwer and
Rice Method for unconfined aquifers .

Prior to conducting a slug test the following items must be accomplished :

" Ensure data logging equipment is fully charged and operating properly . Be sure that the
pressure transducer is functioning .

" Complete slug test information sheet log .

" Decontaminate all equipment that will come into contact with the groundwater .

" Calculate the volume of standing water in the well and calibrate the transducer according to
the manufacturer's specifications .

To conduct a slug test:

" Determine if the screened interval of the well is fully saturated and indicate on the log form
if a falling-head or rising-head slug test will be conducted.

" Connect the transducer to the data logger .

" Measure a length of transducer cable sufficient to lower the transducer to a depth of
approximately 1 foot above the measured bottom of the well . Securely attach the cable with
duct tape to the outside of the protective well casing .

" Consult operators manual and enter the required information into the data logger .

" Attach a dedicated rope to the slug . Measure and mark a length of rope sufficient to lower
the top of the slug below the measured depth to water.

" Mark a point on the rope corresponding to where the bottom of the slug will be suspended
slightly above the measured water level . Lower the slug into the well so that it is suspended
above the water level .
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For a falling-head slue test :

Begin recording data with the data logger . Quickly lower the slug completely into the water
column (upper marked point on the rope) which will raise the level of water in the well .

Continue recording depth-time measurements until the water level returns to approximately 90
to 95 percent of static conditions, or a sufficient number of readings have been recorded to
plot the data showing recovery versus the logarithm of time .

For a rising-head slug test :

Completely submerge the slug into the well and let the water level return to 90 to 95 percent
of static water level. Begin recording data with the data logger . Quickly remove the slug
from the water until it is at the point where its bottom is above the measured water level
(lower marked point on the rope). Do not pull the slug so quickly that a suction force is
created.

Continue recording depth-time measurements until the water level returns to 90 to 95 percent
of static water conditions, or until a sufficient number of readings have been recorded to plot
the data showing recovery versus the logarithm of time.

At completion of slug test :

" Stop data logger and remove all equipment from the well .

" Download data from the slug test onto floppy disk as soon as possible .

" Analyze slug test results using appropriate software or graphical solution methodology.

4.5 DECONTANIINATION PROCEDURES

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

4.5.1 Decontamination Facility

A decontamination facility for large and small sampling equipment will be constructed in a paved
area near Building 1131 during site mobilization. A scaled drawing of the decontamination facility
is presented in Figure 4-4. The facility will be delineated with orange fencing and appropriate
signage as part of the contamination reduction zone. The equipment decontamination facility will
be constructed on a sound base capable of supporting a drill rig. The base of the facility will be
constructed of a 20 mil high density polyethylene (HDPE) liner draped over straw bales and sloped
to a sump. Rinse water will flow into the sump and will be pumped into 55-gallon drums for
temporary storage. The drums will be labeled for contents and dated pending analytical results prior
to disposal . A single sheet of HDPE will be used to cover the entire base of the decontamination
facility . The sheeting will be weighted down on the hay bales by decontamination facility sand bags
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or other devices to secure the plastic in place at all times including periods of high winds . The liner
will be visually inspected prior to use on adaily basis to detect possible failures of the liner material .
This liner will be inspected for:

" evidence of tears and holes;

" evidence of seepage;

" that the sheeting is adequately fastened to the side walls;

" that the liner adequately covers the straw bales at the end sections and is securedby sandbags ;
and

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

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

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

4.5.2 Decontamination of Large Equipment

The drill rig and drilling equipment will be steam cleaned upon arrival at the site, between boreholes,
and prior to leaving the site . The following will be used to decontaminate the rig, augers, pipe, and
rods :

Clean external surfaces of equipment with a steam
Alconox, or equivalent laboratory grade detergent .
of contamination (primarily soil) have been removed.
also be cleaned.

Rinse with potable water .

" Allow equipment to air dry.

4.5.3 Decontamination of Sampling Equipment

cleaner or high-pressure hot water and
If necessary, scrub until all visible signs
Inside surfaces of augers and pipes will

The following procedure will be used to decontaminate split-spoon samplers, bailers, andother tools :

;A.amknwW\rcPOrt8\p.\sz 4-16



" Scrub the equipment with a solution of potable water and Alconox, or equivalent laboratory-
grade detergent.

" Rinse with potable water.

" Rinse with ASTM Type II Reagent Water (deionized water) .

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

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

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

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

4.6.1 Contaminated Soil

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

4.6.2 Personal Protection Equipment and Decontamination Material

Equipment such as tyvek, gloves, plastic sheeting, disposable booties, bailers, etc. will require
disposal at the completion of work activity . These discarded materials will be placed in plastic bags
and disposed along with the soil from the borings with which they were generated, as long as they
are consistent with that waste stream.

4.6.3 Rinsate Water and Monitoring Well Development/Purge Water

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

It is expected that approximately 200 gallons of rinsate will be generated through decontamination .
The rinsate will be pumped and poured into temporary storage containers which will be labeled for
contents and date ofgeneration. At completion of the work activities, the containers will be sampled
and analyzed for the disposal parameters identified on Table 41 . If analytical resulsts indicate the
water is within acceptable limits for disposal into sanitary sewers, permission will be sought to
discharge the rinsate to the PBS sanitary sewer system. If permission is denied, or the contaminants
are above discharge limits, the waste water will be transported off site to a properly permitted
disposal facility capable of handling the wastes .

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

4.6.4 Identification of Off-Site Waste Management Facilities

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

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

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

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

Chemtron Corporation
1-216-871-8048

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

Envirosafe Services of Ohio, Inc.
1-419-255-5100
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4.7 INTERNAL QUALITY CONTROL CHECKS FOR FIELD AND LABORATORY
OPERATIONS

4.7.1 Field Quality Control

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

4.7.1 .1 Equipment Blanks - An equipment blank is Type 11, reagent-grade water (prefera-
bly supplied by the laboratory) that is poured into or pumped through the sampling device
after decontamination has been performed, transferred to the appropriate sample container(s),
and transported to the laboratory for analysis . All parameters performed on the associated
field samples are required to be performed on the equipment blank. One equipment blank
shall be collected for every ten environmental samples.

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

4.7.1 .3 Field Replicate Samples - A field replicate sample is a single sample divided into
two equal parts for analysis . Replicate sample results are used to assess precision, including
variability associated with both the laboratory analysis and the sample collection process .
Replicate samples are treated in an identical manner during storage, transportation, and
analysis . Ten percent of all soil samples shall be field replicates . Both replicates shall be
analyzed for the same parameters in the laboratory .

4.7.1.4 Trip Blanks - A trip blank is a volatile sample vial filled in the laboratory with
organic-free water (Type 11, reagent grade water), transported to the site, handled like a
sample, and returned to the laboratory for analysis . Trip blanks are prepared only for
volatile samples and are subjected to the same handling as other samples. Trip banks shall
not be opened in the field. Trip blanks serve to identify contamination from sample
containers or transportation and storage procedures . For every cooler containing soil or
water samples collected for VOC analysis, one trip blank will be added to the cooler and
analyzed for the presence of VOCs.

4.7.2 Laboratory Quality Control

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

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

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

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

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

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

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

4.7.2 .6 Laboratory Control Samples (LCS) - An aliquot of a contaminant free matrix is
fortified (spiked) with known concentration of all compounds of interest or a representative
subset. The laboratory prepares and analyzes a LCS for each batch of samples for all
applicable parameters . The LCS is subjected to the entire analytical procedures in order to
continuously evaluate method performance. Percent recovery determination from these check
samples are monitored to provide a continuous measure of each method's accuracy .
Laboratory quality control charts are constructed from this data in order to monitor and
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compare actual check sample data with established laboratory method performance criteria .
When an analyte in an LCS exceeds the control limits, corrective action must be performed.
If corrective action is not performed the appropriate validation flag shall be applied to all
affected results.

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

4.7.3 Quality Assurance Objectives for Chemical Measurements Data

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

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

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

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

" each batch of field samples, or

" each 20 field samples in a batch, or

" each group of samples of a similar concentration level (soils only), or

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

%RPD = (X1 - X2) * 100
(X1 + X2)/2

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

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

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

" each batch of field samples, or

" each 20 field samples in a batch, or

" each group of samples of a similar concentration level (soils only), or

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

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

%Recovery = B) * 100
Z

Where: X = the total amount of the spiked compound found (for MS ; spike
plus sample concentration)

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

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

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

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

Completeness =
A
- * 100
B

Where: A = the number of valid results
B = the total number of possible results

4.7.3.7 Goals - Equipment blanks, trip blanks, method blanks, duplicates, LCS, and matrix
spike samples will be analyzed to assess the quality of the data resulting from the field
sampling and analytical programs.

The general level of the QC effort will be one field duplicate and one equipment blank for
every 10 or fewer investigative samples . One VOC trip blank consisting of Type II, reagent
grade water will be included along with each shipment of samples analyzed for VOCs . The
frequency of field QC samples to be collected are listed in Table 42.

The goals for completeness are 90% for soil samples and 95% for aqueous samples. For
completeness requirements, valid results are all results not qualified with an "R" flag . If
there are any instances of samples that could not be analyzed for any reason (holding time
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violations in which resampling and analysis were not possible, samples spilled or broken,
etc.), the numerator of this calculation would become the number of valid results minus the
number of possible results not reported .

4.7.4 Analytical Procedures

4.7.4.1 Identification of Methods - Table 4-1 lists all analytical methods to be used for this
project with the source for each method referenced .

4.7.4.2 Practical Quantitation Limits -

4.7.4.2.1 Terminology - Method Detection Limits (MDL) - 40 CFR 136,
Appendix B defines the MDL as the "minimum concentration of a substance that can
be measured and reported with 99% confidence that the analyte concentration is
greater than zero and is determined from analysis of a sample in a given matrix
containing the analyte. "
Practical Quantitation Limits (PQL) - The PQL as defined in Chapter 1 of Test
Methods for Evaluation of Solid Waste (_, W846) : "The lowest level that can be
reliably achieved within specified limits of precision and accuracy during routine
laboratory operating conditions ." PQLs must be supported by a MDL study, in
which the determined MDL must be equal to or below the PQL.

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

4.7.4.2.3 Reported Values - Tables 4-3 through 4-6 lists the method MDLs, PQLs,
and reporting units for all methods to be used for this investigation. Laboratory-
derived MDLs will be included once the contract laboratory has been selected . The
laboratory is required to report concentrations down to the MDL. Anypositive value
that is between the MDL and the PQL must be qualified by the laboratory as
estimated. Tables 4-7 and 4-8 are treatment standards and regulatory levels . PQLs
for these analytes must be equal to or below these values .

4.7.4.3 Method Calibration - Analytical instruments shall be calibrated in accordance with
the specified methods. The multipoint calibration curve must include a standard at a
concentration at or near the PQL listed in Tables 4-3 through 46. The initial and the
continuing calibrations must include all target analytes reported (including multi-response
analytes) for each method listed in Table 4-1 . The initial calibrations must be checked at the
frequency specified by the method and by a second source standard. These calibrations must
meet the acceptance criteria of the specified method. Records of standards preparation and
instrument calibration must be maintained in such a manner to unambiguously trace the
preparation of standards, their use in calibration, and the quantitation of sample results.
Inorganic calibration standards must be traceable to available NIST materials when available.
Calibration standards for organic analytes must be traceable to materials certified by
Cooperative Research and Development Agreement, NIST, Contract Laboratory Program-
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Standard Reference Material, or the American Association for Laboratory Accreditation
when available .

4.7.4.4 Sample Container, Preservation, andHoldingTime Requirements - The selection
of sample containers is based on both the media being sampled and the analysis of interest .
Table 49 summarizes the sample container requirements for various media and analytical
parameters . In addition this table details the preservation requirements and holding times
which will be followed to ensure integrity of all environmental samples.

4.7.5 Sample Custody

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

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

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

2. It is in the view of the person, after being in actual possession, or

3. It was in actual possession but is locked up to prevent tampering, or

4. It is in a designated and identified secure area .

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

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

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

" Site name
" Sample identification
" Project number
" Date/time
" Sampler's initials
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" Sample preservation
" Analysis required

After samples are collected, the Field Team member will place the filled containers in
coolers. The storage containers must be labelled with a general description of the contents
(e.g . cuttings, PPE) and accumulation start date once they are full and while awaiting the
receipt of analytical results.

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

" Client
" Project or Sampling Location
" Sample Identification Number or Designation
" Sample Description
" Sample Container Numbers and Volumes
" Cooler Identification Number
" Analysis Required
" Preservatives (if applicable)
" Signatures of Persons Involved in Chain-of-Custody
" Date and Time of Possession

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

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

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

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

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

" Date of sample collection
" Date of sample receipt
" Sample laboratory number
" Number of samples
" Source of samples
" Analytical test(s) requested
" Final disposition of the sample

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

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

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

Sample analysis is performed by preparation batches or lots . Analyses which do not
include a preparatory step are batched in the same manner at time of analysis .
Analyses which require a preparatory step must be batched at time of sample
preparation. Laboratory QC samples (e.g., blanks, LCS, MS/MSDs) must be
included in the preparation batch with the environmental samples. A batch is agroup
of samples (not to exceed 20) that are similar in matrix and that are extracted or
digested at the same time and with the same lots of reagents . The identification of
each batch shall be unambiguously reported with the analyses so that the reviewer
can clearly identify the QC samples with the associated environmental samples. The
type of QC samples and the frequency of these samples were discussed in section
4.7.1 of this plan .
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4.7.5.2.3 Sample Custody Records - All entries on the Laboratory chain-of-custody
form must correspond to the Laboratory Sample Labels . The Laboratory is to
maintain complete laboratory documentation measures to ensure the integrity and
legal validity of all sample analytical results. These documentation measures
encompass all analytical activities to create a traceable, legal history of each sample's
subsequent analysis . These records are retained in accordance to the Laboratory
retention policy meeting state and regulatory requirements .

4.8 REVIEW OF LABORATORY DATA

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

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

" Chain-of-custody forms.

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

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

" Method blanks .

" Laboratory verification of quantitation limits .

" Preparatory batch control records .

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

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

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

" Completeness of data .

" Use of current control limits . Exceedances are identified .

" Field duplicate results .

" Field and laboratory blank results .

" Sample matrix effects.
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Table 41

Summary of Laboratory Analysis
Reactor Area, Plum Brook Station

MEDIA TYPE `> : . SAMPLE PARAbITER= . . . . . . . :: SAMPLE METHOD'a

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

Site Soil Samples Volatile Organic Compounds SW8260
Semi-Volatile Organic Compounds SW3510B/3550/8270
RCRA Metals, total iron' methods as above
pH SW9045
Total Kjeldahl Nitrogen' EPA351.3
Total Phosphorus' EPA365.2
Alkalinity (soluble}' EPA310.1
Particle Size Analysis' ASTMD1140-92/D422-63
Total organic carbon' SW9060/Walkley Black

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

Soil Disposal Samples F001-F005 Scan SW8260/8270/8015
(as required by disposal facility) TCLP Volatiles SW1311/8260

TCLP Semivolatiles SW1311/8270
TCLP Pesticides SW1311/8080
TCLP Herbicides SW1311/8150
TCLP Metals SW1311/6010/7470
Ignitability SW1010
Corrosivity SW9045
Reactivity (Cyanide and Sulfide) SW Sections 7.3.3.2/7 .4 .3.1
Paint Filter SW9095

Water Disposal Samples Volatile Organic Compounds SW8260
(as required by disposal facility) Semi-Volatile Organic Compounds SW8270

RCRA Metals SW6010/7470
Ignitability SW1010
Corrosivity SW9040
Oil & Grease EPA 413 .2

(1) SW846 Test Methodsfor Evaluating Solid Waste, USEPA, November 1986, SW-846 Third Edition, and
Update I, July 1992 ; Update Il, September 1994 ; Update IIB, January 1995

(2) Methodsfor Chemical Analysis of Water and Waste, Revised March 1983, EPA-600/4-79-020
(3) Four selected soil samples to be analyzed for this parameter. See Section 6.1.2.2 .
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Table 4-2

Summary of QA/QC Samples for Background and Site Samples
Reactor Area, Plum Brook Station

Matrix Analysis No. of Env.
Samples'

Equip.
Blanks'

Field
Rep/Dup'

Trip
BlanW MS/MSD'

Total No. of
Env . and QC

Samples'

Water Volatiles 10 1 1 1 1 14

Semivolatiles 10 1 1 0 1 13

Metals (8 RCRA) 10 1 1 0 1 13

L pH 10 1 1 0 1 13

Soil Volatiles 24 3 3 3 4 37

Semivolatiles 24 3 3 0 4 34

Metals (8 RCRA) 36 4 4 0 4 48

L
pH 36 0 4 0

1
0

1
40

N

1 . Number of Environmental Samples - Environmental samples include background samples .
2 . Equipment Blanks - One equipment blank shall be collected for every ten environmental samples per matrix .
3 . Field Replicates/Duplicates - One field replicate or duplicate will be collected for every ten environmental samples per matrix (replicates for soil,

duplicates for water). Analysis to include all parameters requested from the associated ten samples .
4 . Trip Blanks - For every cooler containing environmental samples collected for VOC analysis, one trip blank will be added to the cooler and

analyzed for the presence of VOCs only .
5 . Matrix Spike/Matrix Spike Duplicate (MS/MSD) - One MS/MSD sample pair (2 samples) shall be analyzed for every 20 environmental samples

per matrix type . Analysis to include all parameters requires for the associated 20 samples .
6 . Total number of environmental and QA/QC samples .

NOTE: Table 4-2 reflects the minimum number of samples that will be collected to support site closure . NASA intends to fully define the vertical and
horizontal extent of contamination at the site . Additional environmental and QA/QC samples may be required to define extent .
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Table 43

Method Detection Limits (MDL)/Practical Quantitation Limits (PQL)
Volatiles by GC/MS

Reactor Area, Plum Brook Station

Target' Analyte
CAS

Number
Method 'Detection `
Limits (MDLs)1

Practical Quantitation
Limits (PQLs)Z

GC/MS Volatiles (by SW8260A) :
Water
(A.g/L)

Low Soil
(pg/Kg)

Water
(pg/L)

Low Soil
(pglKg)

Chloromethane 74-87-3 0.13 0 .65 2 10

Bromomethane 74-83-9 0.11 0.55 2 10

Butylbenzene, Total --- 0.27 1 .35 2 10

Vinyl chloride 75-01-4 0.13 0.65 2 10

Chloroethane 75-00-3 0.10 0.50 1 5

2-Chlorotoluene 95-49-8 0.04 0.20 1 5

Methylene Chloride 75-09-2 0.03 0.15 1 5

Acetone 67-64-1 NA NA 20 100

Carbon Disulfide 75-15-0 NA NA 20 100

1,1-Dichloroethene 75-35-4 0.12 0 .60 1 5

1,1-Dichloroethane 75-34-3 0.04 0.20 2 10

1,2-Dichloroethene (total) 540-59-0 0.12 0.60 2 10

Chloroform 67-66-3 0.03 0.15 1 5

1,2-Dichloroethane 107-06-2 0 .06 0 .30 1 5

2-Butanone 78-93-3 NA NA 20 100

Isopropylbenzene 98-82-8 0.15 0.75 2 10

Isopropyltoluene 99-87-6 0.12 0.60 2 10

Propylbenzene 103-65-1 0 .04 0 .20 1 5

1,1,1-Trichloroethane 71-55-6 0.08 0 .40 1 5

Carbon Tetrachloride 56-23-5 0.21 1 .05 2 10

Bromodichloromethane I 75-27-4 0.08 0 .40 1 - 1 5
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Table 43 (Continued)

Target Analyte
CAS

Number
Method Detection
Limits (MDLs)'

Practical Quantitatiou
Limits (PQLS)2

GC/MS Volatiles (by SW8260A):
Water
(;tB/L)

Low Soil
(F+B/KB)

Water
(ARIL)

Low Soil
(,ug/Kg)

Dichlorodifluoromethane 75-71-8 0 . 10 0.50 1 5

1,2-Dichloropropane 78-87-5 0.04 0.20 1 5

cis-1,3-Dichlompropene 10061-01-5 NA NA 1 5

Trichloroethene 79-01-6 0.19 0.95 2 10

Dibromochloromethane 124-48-1 0.05 0.25 1 5

1,1,2-Trichloroethane 79-00-5 0.10 0.50 1 5

Benzene 71-43-2 0.04 0.20 1 5

trans- 1,3-Dichlompropene 10061-02-6 NA NA 1 5

Bromoform 75-25-2 0.12 0.6 1 5

4-Methyl-2-pentanone 108-10-1 NA NA 5 50

2-Hezanone 591-78-6 NA NA 5 50

Tetrachloroethene 127-18-4 0.14 0.70 2 10

1,2,4-Trimethylbenzene 95-63-6 0.13 0.65 2 10

1,3,5-Trimethylbenzene 108-67-8 0.05 0.25 1 5

Trichlorofluoromethane 75-69-4 0.08 0.40 1 5

Toluene 108-88-3 0.11 0.55 1 5

1,1,1,2-Tetrachloroethane 630-20-6 0.05 0.25 1 5

1,1,2,2-Tetrachloroethane 79-34-5 0.04 0.2 1 5

1,2,3-Trichloropropane 96-18-4 0.32 1 .6 1 5

Chlorobenzene 108-90-7 0.04 0.20 1 5

Ethyl Benzene 100-41-4 0.06 0.30 1 5

Styrene 100-42-5 0.04 0.20 1 5

Xylenes (Total) 1330-20-7 0.29 1 .45 1 5
NA = Not available
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Table 43 (Continued)

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

Footnotes:
1 . MDLs are estimated from the cited method . Soil MDLs were determined from the water MDLs based

on a 5 g . sample aliquot and a 5 mL purge . This table is to be revised with MDLs supplied by the
selected laboratory . Data are required to be reported down to the laboratory MDLs for background
and site samples only .

2 . PQLs for water are approximately lOx the method detection limits in the cited method and are based on
a 25 mL purge . Soil PQLs are 5x the water PQLs based on a 5 g . sample aliquot and a 5 mL purge .
PQLs are the lowest concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions . PQLs may be nominally chosen within these
guidelines to simplify data reporting . For many analytes the PQL is selected from the lowest non-zero
standard in the calibration curve . PQLs are highly matrix-dependent and may not always be
achievable .

Reference : Test Methods for Evaluating Solid Waste. Physical/Chemical Methods, SW846, Method 8260A,
Revision 1, September 1994 .
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Table 4-4

Method Detection Limits (MDL)/Practical Quantitation Limits (PQL)
Semivolatiles by GC/MS

Reactor Area, Plum Brook Station

Target Analyte
CAS

Number
Method''Detection Limits

(MDLS)I
Practical Quantitation

Limits (PQLS)z

Semivolatiles (by SW8270B) :
Water
(hgIL)

Low Soil
(hglK8)

Water
(ASIL)

Low Soil
(kglK8)

Phenol 108-95-2 1 .5 100 10 660

bis(2-Chloroethyl)ether 111-44-4 5.7 380 10 660

2-Chlorophenol 95-57-8 3.3 220 10 660

II1,3-Dichlorobenzene 541-73-1 1 .9 130 10 660 II

1,4-Dichlorobenzene 106-46-7 4.4 290 10 660

1,2 Dichlorobenzene 95-50-1 1 .9 130 10 660

2-Methylphenol 95-48-7 NA NA 10 660

2,2'-oxybis (1-Chloropropane)# 108-60-1 NA NA 10 660

4-Methylphenol 106-44-5 NA NA 10 660

N-Nitmso-di-n-pmpylamine 621-64-7 NA NA 10 660

Hexachloroethane 67-72-1 1.6 100 10 660

Nitrobenzene 98-95-3 1.9 130 10 660

Isophorone 78-59-1 2.2 140 10 660

2-Nitrophenol 88-75-5 3.6 240 10 660

2,4-Dimethylphenol 105-67-9 2.7 180 10 660

bis(2-Chloroethoxy) methane 111-91-1 5.3 350 10 660

2,4-Dichlorophenol 120-83-2 2.7 180 10 660

1,2,4-Trichlorobenzene 120-82-1 1 .9 130 10 660

Naphthalene 91-20-3 1 .6 100 10 660

4-Chloroaniline 106-47-8 NA NA 20 1300

Hexachlorobutadiene 87-68-3 0.9 60 10 660

4-Chloro-3-methylphenol 59-50-7 NA NA 20 1300

2-Methylnaphthalene 91-57-6 NA NA 10 660
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Table 4-4 (Continued)

Target Analyte
CAS

Number
Method Detection Limits

(MDLs)'
Practical Quantitatiou

Limits (PQLs)2

Semivolatiles (by SW8270B):
Water
(pg/L)

Low Soil
(pg/Kg)

Water
(pg/L)

Low Soil
(Ag/Kg)

Hezachlorocyclopentadiene 77-47-4 NA NA 10 660

2,4,6-Trichlorophenol 88-06-2 2.7 180 10 660

2,4,5-Trichlorophenol 95-95-4 NA NA 10 660

2-Chloronaphthalene 91-58-7 1 .9 130 10 660

2-Nitroaniline 88-74-4 NA NA 50 3300

Dimethylphthalate 131-11-3 1 .6 100 10 660

Acenaphthylene 208-96-8 3.5 230 10 660

2,6-Dinitrotoluene 606-20-2 1 .9 130 10 660

3-Nitroaniline 99-09-2 NA NA 50 3300

Acenaphthene 83-32-9 1 .9 130 10 660

2,4-Dinitrophenol 51-28-5 42 2800 50 3300

4-Nitrophenol 100-02-7 2.4 160 50 3300

Dibenzofuran 132-64-9 NA NA 10 660

2,4-Dinitrotoluene 121-14-2 5.7 380 10 660

Diethylphthalate 84-66-2 1 .9 130 10 660

4-Chlorophenyl-phenyl ether 7005-72-3 4 .2 280 10 660

Fluorene 86-73-7 1 .9 130 10 660

4-Nitroaniline 100-01-6 NA NA 20 1300

4,6-Dinitro-2-methylphenol 534-52-1 24 1600 50 3300

N-nitrosodiphenylamine 86-30-6 NA NA 10 660

4-Bromophenyl-phenylether 101-55-3 1 .9 130 10 660

Hezachlorobenzene 118-74-1 1.9 130 10 660

Pentachlorophenol 87-86-5 17.5 1200 50 3300

Phenanthrene 85-01-8 5.4 360 10 660

Anthracene 120-12-7 1 .9 130 10 660

Carbazole 86-74-8 NA NA i 10 660
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Table 4-4 (Continued)

Target Analyte
CAS

Number
Method' Detection Limits

MIA1
Practical Quantitation

Limits (PQLs)2

Semivolatiles (by SW8270B) :
Water
('Ug/L)

Low Soil
(ug/Kg)

Water
(,Ug/L)

Low Soil
(Ag/Kg)

Di-n-butylphthalate 84-74-2 2.5 170 10 660

Fluoranthene 206-44-0 2.2 150 10 660

Pyrene 129-00-0 1 .9 120 10 660

Butylbenzylphthalate 85-68-7 2.5 170 10 660

3,3'-Dichlorobenzidine 91-94-1 16.5 1100 20 1300

Benzo(a)anthracene 56-55-3 7.8 510 10 660

Chrysene 218-01-9 2.5 170 10 660

bis(2-Ethylhexyl)phthalate 117-81-7 2.5 170 10 660

Di-n-octylphthalate 117-84-0 2.5 170 10 660

Benzo(b)fluoranthene 205-99-2 4.8 320 10 660

Benzo(k)fluoranthene 207-08-9 2.5 170 10 660

Benzo(a)pyrene 50-32-8 2.5 170 10 660

Indeno(1,2,3-cd)pyrene 193-39-5 3 .7 240 10 660

Dibenz(a,h)anthracene 53-70-3 2.5 170 10 660

Benzo(g,h,i)perylene 191-24-2 4 .1 270 10 660
NA = Not Available

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

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

Footnotes : 1 . MDLs are estimated from EPA Method 625 . The soil MDLs were determined from the water MDLs by muitipling by
a factor derived from a sample aliquot and final volumes typically used in the analysis. This table must be revised
with MDLs supplied by the selected laboratory . Data are required to be reported down to the laboratory MDLs for
background and site samples only .

2 . PQLs are from the cited method . PQLs are the lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions . PQLs may be nominally chosen
within these guidelines to simplify data reporting . For many analytes the PQL is selected from the lowest non-zero
standard in the calibration curve . PQLs are highly matrix-dependent and may not always be achievable.

References: Test Methods for Evaluating Solid Waste . Physical/Chemical Methods , SW846 Method 8270B, Revision 2, September 1994

EPA 600 Series Methods - 40 CFR, Part 136, July 1, 1988, Method 625
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Table 45

Method Detection Limits ML)/Practical Quantitation Limits (PQL)
Total Metals by ICP/AA

Reactor Area, Plum Brook Station

Target Analyte
Determinative

Method
Method Detection
Limits (MDLs)'

Practical `Quantitation
Units (PQLs)2

Metals (by SW-
6010A/7000A)

Water
(ug/L)

Soil
(mg/Kg)

Water
(AgR-)

Soil
(mg/Kg)

Arsenic SW 7060A 1 0.2 10 2.0

Barium SW 6010A 2 0.4 200 40

Cadmium SW 6010A 4 0.8 5 1 .0

Chromium SW 6010A 7 1.4 10 2.0

Iron SW 6010A 7 1.4 10 2.0

Lead SW 7420/7421 1 0.2 3 0.6

Mercury SW 7470A/
7471A

0.2 0.4 0.2 0.1

Selenium SW 7740 2 0.4 5 1 .0

Silver SW 6010A 7 1.4 10 2.0

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

Footnotes :

1. MDLs listed above are from the cited methods. Soil MDLs are multiplied by a factor derived from the
sample aliquot and final volume typically used in the analytical procedure. This table is to be revised with
MDLs supplied by the selected laboratory. Data are required to be reported down to the laboratory MDL for
background and site samples only.

2. Soil PQLs are based on the U.S . EPA Contract Laboratory Program (CLP) for inorganic analyses
(ILM03.0). PQLs are the lowest concentration that can be reliably achieved within specified limits of precision
and accuracy during routine laboratory operating conditions . PQLs may be nominally chosen within these
guidelines to simplify data reporting. For many elements, the QPL is selected from the lowest non-zero
standard in the calibration curve. PQLs are highly matrix-dependent and may not alway be achievable .

Reference: Test Methods for Evaluating Solid Waste Physical/Chemical Methods, SW846, Methods
6010A and 7000A, Revision 1, July 1992 and Revision 2, September 1994.

USEPA Contract Laboratory Program Statement of Work for Inorganic Analysis , Multi-
Media Multi-Concentration, Document Number ILM03.0
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Table 46

Practical Quantitation Limits (PQL)
Miscellaneous Analytical Parameters
Reactor Area, Plum Brook Station

Target Analyte
Determinative

Method
Practical Quantitation

Units(PQLs)'

Water
(mg1L)

'Soil
(mgg)

Reactive Cyanide SW846 Section
7.3.3 .2

200 200

Reactive Sulfide SW846 Section
7.4.3.1

200 200

Oil & Grease EPA 413.2 1.0 10

Total Kjeldahl Nitrogen EPA 351.3 - 0.2

Alkalinity (Soluble) EPA 310.1 - 10

Total Phosphorus EPA 365.2 -- 0.2

Total Organic Carbon SW9060/Walkley
Black

- 10

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

1. Data are required to be reported down to the MDL for background and site samples only .
Disposal samples are reported down to the specified PQL. The PQLs listed above are maximum
values to meet regulatory requirements . Lower PQLs are acceptable.

References:

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

(2) Methodsfor Chemical Analysis of Water and Waste, Revised March 1983, EPA-600/4-79-020
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Table 47

F001-F005 Spent Solvents
Treatment Standards

Reactor Area, Plum Brook Station

Target Analyte CAS Number `' Treatment
Standard

FOOL-F005 Spent Solvents Soil (mg/Kg)

Acetone 67-64-1 160

Benzene 71-43-2 10

n-Butyl alcohol 71-36-3 2 .6

Carbon tetrachloride 56-23-5 6.0

Chlorobenzene 108-90-7 6 .0

o-cresol 95-48-7 5.6

m-cresol 108-39-4 5.6

p-cresol 106-44-5 5.6

Cresols (total) --- 11 .2

p-Dichlorobenzene 95-50-1 6.0

Ethyl acetate 141-7-6 33

Ethyl benzene 100-41-4 10

Ethyl ether 60-29-7 160

Isobutyl alcohol 78-83-1 170

Methylene chloride 75-9-2 30

Methyl ethyl ketone 78-93-3 36

Methyl isobutyl ketone 108-10-1 33

Nitrobenzene 98-95-3 14

Pyridine 110-86-1 16

Tetrachloroethylene 127-18-4 6 .0

Toluene 108-88-3 10

1,1,1-Trichloroethane 71-55-6 6.0

1,1,2-Trichloroethane 79-00-5 6.0
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Table 47 (Continued)

Target Analyte

I

CAS Number Treatement
Standard

TrichloroethYlene 79-01-6 6.0

1,1,2-Trichloro-1,2,2-trifluoromethane 76-13-1 30

Trichloromono-fluoromethane 75-69-4 30

Xylenes (total) --- 30

Carbon disulfide 75-15-0 96

Cyclohexanone 108-94-1 15

Methanol 67-56-1 15

Environmental Reporter, ER-Federal Regulations, 161 :3678 - 161 :3679, [Sec . 268.40(f)], The Bureau
of National Affairs, Inc ., 3/3/95
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Table 48

Maximum Concentration of Contaminants for the Toxicity Characteristic (TCLP)
Reactor Area, Plum Brook Station

EPA HW '
No.'

Target Analyte CAS Number' ``Regulatory Level
(mg/L)

D004 Arsenic 7440-38-2 5 .0

D005 Barium 7440-39-3 100.0

D018 Benzene 71-43-2 0.5

D006 Cadmium 7440-43-9 1 .0

D019 Carbon tetrachloride 56-23-5 0.5

D020 Chlordane 57-74-9 0.03

D021 Chlorobenzene 108-90-7 100.0

D022 Chloroform 67-66-3 6.0

D007 Chromium 7440-47-3 5.0

D023 o-Cresol 95-48-7 200.0°

D024 m-Cresol 108-39-4 200 .0`

D025 p-Cresol 106-44-5 200.04

D026 Cresol, total --- 200.0°

D016 2,4-D 94-75-7 10.0

1 - is orobenzene 106-46-7 7.5

D028 1,2-Dichloroethane 107-06-2 0.5

D029 1,1-Dichloroethylene 75-35-4 0.7

D030 2,4-Dinitrotoluene 121-14-2 0.13'

D012 Endrin 72-20-8 0.02

D031 Heptachlor (and its epoxide) 76-44-8 0.008

D032 Hexachlorobenzene 118-74-1 0 .133

D033 Hexachlorobutadiene 87-68-3 0.5

D034 Hexachloroethane 67-72-1 3 .0

D008 Lead 7439-92-1 5.0

D013 Lindane 58-89-9 0.4

jAadm\nasa\mports\pbs\ratab.4

4-45



Table 4-8 (Continued)

EPAHW
No.'

Target<Analyte CAS Number' Regulatory Level
(mg/L)

D009 Mercury 7439-97-6 0.2

D014 Methoxychlor 72-43-5 10.0

D035 Methyl ethyl ketone 78-93-3 200.0

D036 Nitrobenzene 98-95-3 2.0

D037 Pentachlorophenol 87-86-5 100.0

D038 Pyridine 110-86-1 5.0'

D010 Selenium 7782-49-2 1.0

DO11 Silver 7440-22-4 5.0

D039 Tetrachloroethylene 127-18-4 0.7

D015 Toxaphene 8001-35-2 0.5

D040 Trichloroethylene 79-01-6 0.5

D041 2,4,5-Trichlorophenol 95-95-4 400.0

D042 2,4,6-Trichlorophenol 88-06-2 2.0

D017 2,4,5-TP (Silvex) 93-72-1 1 .0

D043 Vinyl chloride 75-01-4 0.2

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

therefore becomes the regulatory level .
4. If o-, m-, and p-Cresol concentrations cannot be differentiated, the toal cresol (D026) concentration

is used. The regulatory level of total cresol is 200 mg/L

Reference: 40 CFR Ch. 1, Part 261 .24, Table 1
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Table 4-9

Sample Bottle Requirements
Preservation and Holding Times

Reactor Area, Plum Brook Station

Container Volume Requirements # of Containers Preservative Holding Time*

Soil Water Soil Water Soil Water Soil Water

Hydrogen ion (pH, SW846 9040/9045)

Glass or Glass or poly- 1 1 None None required Analyze Analyze
polyethylene ethylene \ 100 required immediately immediately
\ 50 g ML

Volatile Organics by Gas Chromatography/Mass Spectrometry (GC/MS, SW846 8240, 8260)

Glass with 40 mL glass 2 2 Cool - 4°C Cool - 4°C 14 days 14 days
teflon-lined lid with teflon- HCl to pH < 2
(120 wide- lined septa
mouth)/50 g

Semi-Volatile Organics by Gas Chromotography/Mass Spectometry (GC/MS, SW846 8270)

Glass with Amber glass 1 2 Cool - 4°C Cool - 4°C Extract within 14 Extract within 7
j teflon-lined lid with teflon- days, analyze days, analyze

\ 100 g lined Lid within 40 days within 40 days
\1000 ML following extrac- following extrac-

tion tion
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Table 4-9 (Continued)

Container/Volume Requirements # of Containers Preservative Holding Time*

Soil Water Soil Water Soil Water Soil Water

Metals (except Mercury, SW846 6010/7000)

Glass or Glass or poly- 1 1 Cool - 4°C Cool - 4°C 180 days 180 days
polyethylene ethylene HNO3 to pH
\ 50 g \ 1000 ML <2 (dissolved

metals filtered
prior to pres-
ervation)

Metals (Mercury, SW846 7470/7471)

Glass or Glass or poly- 1 1 Cool - 4°C Cool - 4°C 28 days 28 days
polyethylene ethylene HN03 to pH
\ 50 g \ 1000 ML <2 (dissolved

metals filtered
prior to pres-
ervation)

TCLP Volatiles (SW846 1311/8260)

Glass with 40 mL glass 2 4 Cool - 4°C Cool - 4°C 14 days to TCLP 14 days
teflon-lined lid with teflon- extraction ; 14
\ 50 g lined septa days from extrac-

tion to analysis
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Table 4-9 (Continued)

ContainerNolume Requirements

-

# of Containers Preservative Holding Time*

Soil 7 Water Soil Water Soil Water Soil Water

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

Glass with Amber glass 1 2 Cool - 4°C Cool - 4°C 14 days to TCLP 14 days to TCLP
teflon-lined lid with teflon- extraction ; 7 days extraction ; 7 days
\200 g lined lid from TCLP from TCLP ex-

\1000 mL extraction to traction to prep .
prep . extraction ; extraction ; 40
40 days from days from prep . to
prep . to analysis analysis

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

Glass or Glass or 1 1 Cool - 4°C Cool - 4°C 180 days to 180 days to TCLP
polyethylene polyethylene TCLP extraction ; extraction ; 180
\ 200 g \ 1000 ML 180 days from days from extrac-

extraction to tion to analysis
analysis

TCLP Mercury (SW 846 1311/7470)

Glass or Glass or 1 1 Cool - 4°C Cool - 4°C 28 days to TCLP 28 days to TCLP
polyethylene polyethylene extraction ; 28 extraction ; 28
\ 200 g \ 1000 ML days from extrac- days from extrac-

tion to analysis tion to analysis

Reactive Cyanide (SW846 Section 7.3.3.2)

Glass or Glass or poly- 1 1 Cool - 4°C Cool - 4°C, 14 days 14 days
polyethylene ethylene NaOH to pH
\50 g \500 mL > 12
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Table 4-9 (Continued)

ContainerNolume Requirements # of Containers Preservative Holding Time*

Soil Water soil Water Soil Water Soil Water

Reactive Sulfide (SW846 Section 7.4.3.1)

Glass or Glass or 1 1 Cool - 4°C Cool - 4°C, 7 days 7 days
polyethylene polyethylene NaOH to pH
\50 g \500 ml. > 12, plus 2

mL zinc acetate

Paint Filter (SW846 9095)

Glass or Glass or 1 1 None re- None required N/A N/A
polyethylene polyethylene quired
\100 g \100 ml.

Oil and Grease (EPA 413.2)

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

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

This section of the work plan describes how the data collected will be used to determine the nature
and extent of contamination, the quantification of risks associated with these contaminants, and, if
necessary, the development of remediation standards . Preliminary risk analysis based on previous
sampling suggests that this site exceeds OEPA recommended risk levels . If the proposed sampling
confirms the need for remediation, and amended Closure Work Plan will be developed and submitted
to OEPA . The amended plan will contain remediation standards based on either method detection
limits or a risk assessment and will provide additional information regarding proposed remediation.

5.1 NATURE AND EXTENT OF CONTAMINATION

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

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

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

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

5.2 RISK ASSESSMENT METHODOLOGY

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

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

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

The first step in the risk assessment process is the determination of the useability of the sampling
data for risk characterization and the selection of the chemicals for risk quantification . Only the
reviewed data results from the sampling effort described in this plan will be used in risk
quantification . Any result rejected by the data review process will be eliminated from the data set
used in the risk assessment . Any otherwise qualified data will be utilized .

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

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

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

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

5.2.2 Assessment of Exposure

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

" Ingestion of and dermal contact with soil

Inhalation of volatiles or particulates released from soil

Ingestion of groundwater, dermal contact while bathing and inhalation of volatiles released
from groundwater during showering
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Standard exposure factors recommended by OEPA (1993) will be used for each of the pathways
quantified .

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

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

D/ -

Where:

CxIRxEFxED
BW x AT

DI = Average daily intake, mg/kg/day
C = Chemical concentration in the medium of concern, mg/kg soil, mg/L water,

mg/m3 air .
IR = Intake rate, units depending on medium
EF = Exposure frequency, days or events
ED = Exposure duration, years
BW = Body weight, kg
AT = Averaging time, days. Equal to the exposure duration for noncarcinogens

and 70 years for carcinogens

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

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

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

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

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

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

Q - CS X 2xExDoxH1
( n xaxt)0.5 /(d

Where:

Q = The average emission rate (g/cm2 sec.) of a chemical emitted from soil over
the exposure time period .

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

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

De = The effective diffusivity (cm2/sec .) of each chemical, calculated from the
chemical-specific molecular diffusivity constant (D) and the soil porosity by
the following equation :

De = D*E'/3

H~ = The nondimensional Henry's law constant (atm-m2/mol) calculated from the
chemical-specific Henry's law as follows:

H' = H/RT

where: R = Gas Constant (8.2E-05 atm-m3/mol-K)
T = Temperature (K), 200C

a = The term that describes several soil- and chemical-specific parameters, as
follows:
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DexEa-
E+PS(1 -E)(KJH)

The values of De, E and H' have been discussed. The term PS is the average moist
bulk density of the soil, assumed to be 2.65 g/cm3 (USEPA, 1991). The value of Id
is described below.

I~ = The soil-water partition coefficient (cm3/g) . It is a soil- and chemical-
specific term calculated as follows:

I{d = K. x f.

where :
K. = Organic carbon binding constant (cm3/g)
f.C = Soil organic carbon fraction. A default of 2% is assumed

(USEPA, 1991) .

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

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

C- QXX
(H/2) x U

Where :
C = concentration in air (mg/m3)
Q = emission rate from the Hwang model (in units of mg/m2-sec.)
X = crosswind width of the box (m)
H = the mixing height of the box (m)
U = the average windspeed across the box (m/sec)

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

The mixing height is a function of distance from the source and turbulence of the air which,
in turn, is a function of the roughness of the terrain. The value of H at the upwind edge of
the site is zero . At the downwind edge, the value of H is calculated as follows:
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x - 6.254[(Hz.~ x in(IfZ~ - 1 .58(/f4) + 1 .58

A roughness height (Zo) of 0. lm based on the terrain at the site is assumed.

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

Chemical-specific values required in this modeling include: Henry's Law Constant (H), the
soil-water partition coefficient (Ko,), and the molecular diffusivity constant (D) . These values
will be obtained from the open literature for each chemical . Only chemicals detected in the
soils that have a Henry's Law Constant greater than or equal to 1E-05 attn-m3/mol and a
molecular weight less than 200 g/mol will be modeled (USEPA, 1991). Table 5-1
summarizes these values for potential chemicals of concern identified for this site .

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

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

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

5.2.3 Toxicity Assessment

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

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

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

The USEPA has not established dermal toxicity values . These can be obtained by extrapolating from
the oral values . This will be done by multiplying the oral RfD values by the chemical's oral
absorption fraction and dividing the oral slope factor by the oral absorption fraction (USEPA, 1989).
If an oral absorption factor (AFO) is not available for a particular organic compound, then the value
assumed will be 1 .0 (i .e ., 100% oral absorption) . Table 5-3 includes these values for potential
chemicals of concern identified for this site .

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

5.2.4 Risk Characterization

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

Cancer Risk = DI(lifetime) x SF

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

For noncarcinogens, toxicity is evaluated based on the threshold principle -- that a range of exposures
from zero to some finite level can be tolerated without an adverse effect expressed. The RfD
identifies the upper bound of this range. Thus, the potential for noncancer effects from exposure
to a chemical is evaluated by comparing the estimated intake of the chemical over a specified time
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period with the RfD for that chemical derived for a similar exposure period . Two exposure
durations will be evaluated in this risk assessment: 1) six years for children, and 2) 30 years for
resident adults . Thus daily intakes for children will be compared to subchronic RfDs . The longer
exposure for adults will be compared to chronic RfD values . The comparisons result in a noncancer
hazard quotient (HQ), as follows:

HQ = DI/RfD

Since exposure occurs simultaneously to more than one chemical, HQ values are summed to develop
a Hazard Index (HI) . Additionally, exposure occurs by more than one pathway therefore, HI values
are further summed for each pathway that contributes to the exposure of an individual in a given
population. The OEPA recommends that the population HI not exceed the value of 1 .0 (OEPA,
1993) . Summing HQ values across all chemicals and HI values across all pathways assumes that
all noncancer effects are additive . Since this is not usually true, when apopulation total HI exceeds
one it may be appropriate to re-examine the noncancer effects and segregate them by effect (USEPA,
1989). The results of hazard estimates for this site will be compared to the OEPA-recommended
value, segregated where appropriate, to determine the need for remedial action .

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

5.2.5 Remediation Standards

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

In general, the equation for carcinogens is as follows :

TRRS - H/F x SF

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

intake equation which accounts for all the terms except the concentra-
tion term.

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

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

The general equation for noncarcinogens is as follows :
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RS - HIF -~
45)

where:
RS = Risk-Based Remediation Standard
HIF = Human Intake Factor (chronic or subchronic), as defined in the

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

value which estimates acceptable exposures to noncarcinogenic
chemicals.

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

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

Summary of Constants for Potential Chemicals of Concern
Reactor Area, Plum Brook Station

Chemical
BAS=

Number
Henry's
Law

ortstant a
Koc (a)

Molecular
Diffusivity

Constant
Acetone 67-64-1 2.06E-05 2.20E+00 1 .22E -01
Bromodichloromethane 75-27-4 2.10E-03 -- --
sec-B (benzene 135-98-8 1 .14E-02 -- --
tert-B (benzene 98-06-6 1 .17E-02 -- --
Carbon tetrachloride 56-23-5 2.41 E-02 4.39E+02 9.45E-02
Chloroethane 75-00-3 8.48E-03 3 .30E+01 1 .23E-01
Chloroform 67-66-3 2.87E-03 3.10E+01 1 .05E-01
1,2-Dichlorobenzene 95-50-1 2.95E-03 1 .70E+03 7.79E-02
1,3-Dichlorobenzene 541-73-1 3.24E-03 -- 7.79E-02'
1,4-Dichlorobenzene 106-46-7 4.30E-03 1 .70E+03 7.79E-02
Dichlorodifluoromethane 75-71-8 2.77E+00 5.80E+01 9 .91 E-02
1,1-Dichloroethane 75-34-3 4.31 E-03 3.00E+01 1 .08E-01
1,2-Dichloroethane 107-06-2 9.79E-04 1 .40E+01 1.08E-01
cis-1,2-Dichloroethene 156-59-2 7.58E-03 4.90E+01 9.38E-02
trans- 1,2-Dichloroethene 156-60-5 6.56E-03 5.90E+01 9.38E-02
Dichlorofluoromethane 75-45-6 -- -- --
Hexachlorobutadiene 87-68-3 -- 2.90E+04 --
Iso ro (benzene 98-82-8 1 .46E-02 -- --
-Iso ro (toluene 99-87-6 -- -- --

Meth lene chloride 75-09-2 2.03E-03 8 .80E+00 1 .16E-01
Naphthalene 91-20-3 4.83E-04 9.40E+01 1 .20E-01
Pro (benzene 103-65-1 1 .02E-02 -- --
1,1,1,2-Tetrachloroethane 630-20-6 3.81E-04 5.40E+01 8.64E-02
1,1,2,2-Tetrachloroethane 79-34-5 3.81E-04 1.18E +02 8.64E-02
Tetrachloroethene 127-18-4 2.59E-02 3.64E+02 8.78E-01
Toluene 108-88-3 6.37E-03 3.00E+02 9.28E-02
1,2,4-Trichlorobenzene 120-82-1 1 .40E-03 9.20E+03 7.40E-01
1,2,3-Trichlorobenzene 87-61-6 8.90E-03 -- 7.40E-01
1,1,1-Trichloroethane 71-55-6 1 .44E-02 1 .52E+02 9.45E-02
1,1,2-Trichloroethane 79-00-5 1 .17E-03 5.60E+01 9.45E-02
Trichloroethene 79-01-6 9.10E-03 1 .26E+02 9.63E-02
Trichlorofluoromethane 75-69-4 9.70E-02 1 .59E+02 9.31 E-02
1,2,3-Trichlor ro ane 96-18-4

7
3.39E-04 -- --

Trimeth Ibenzenes 25551-13-7 -- -- --
~Xylenes, mixture 1330-20-7 7.04E-03 2 40E+02 8 50E-02

(a) Sources: provided by OEPA or from other literature sources
(b) Source : Superfund Exposure Assessment Manual
(c) -- Not available
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Table 5-2

Summary of Assumed Exposure Factors

Exposure Parameter Assumed Value, Adult Assumed Value, Child

Body Weight, kg 70 15

Exposure Frequency, days/yr 350 350

Exposure Duration, yr 30 6

Exposure Time-indoor/outdoor 24 24

Exposure Time-showering hr/day 0.2 0.2

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

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

Soil Intake, mg/day 100 200

Fraction from contaminated area 1 1

Inhalation Rate, m3/hr 0.83 0.83

Inhalation Rate-Showering, m3/hr 0.6 0.6

Drinking Water Intake, L/day 2 2

Skin Surface Area, soil, cm2 5,000 2,000

Skin Surface Area, showering, cm2 20,000 7,000

Soil to Skin Adherence Factor, mg/cm2 1 .0 1 .0
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TABLE 5-3

Summary of Dermal Values for Potential Chemicals of Concern
Reactor Area, Plum Brook Station

Chemical Number ABS AFo (a) PC :(b)

Acetone 67-64-1 0.25 1 .00 +00 5.69E-04
Bromodichloromethane 75-27-4 0.25 1 .00E+00 5.81 E-03
sec-B (benzene 135-98-8 0.25 1 .00E+00 --
tert-B (benzene 98-06-6 0.25 1 .00E+00 --
Carbon tetrachloride 56-23-5 0.25 5.00E-01 2.24E-02
Chloroethane 75-00-3 0.25 5.00E-01 7.97E-03
Chloroform 67-66-3 0.25 1 .00E+00 8.92E-03
1,2-Dichlorobenzene 95-50-1 0.25 1 .00E+00 6.10E-02
1,3-Dichlorobenzene 541-73-1 0.25 1 .00E+00 8.70E-02
1,4-Dichlorobenzene 106-46-7 0.25 1.00E+00 6.20E-02
Dichlorodifluoromethane 75-71-8 0.25 5.00E-01 1 .20E-02
1,1-Dichloroethane 75-34-3 0.25 1.00E+00 8.86E-03
1,2-Dichloroethane 107-06-2 0.25 1 .00E+00 5.34E-03
1,1-Dichloroethene 75-35-4 0.25 5.00E-01 1 .59E-02
cis-1,2-Dichloroethene 156-59-2 0.25 9.00E-01 1 .02E-02
trans-1,2-Dichloroethene 156-60-5 0.25 9.00E-01 1 .49E-02
Dichlorofluoromethane 75-45-6 0.25 1 .00E+00 --
Hexachlorobutadiene 87-68-3 0.1 1 .00E+00 1 .21 E-01
Iso ro lbenzene 98-82-8 0.25 1 .00E+00 --
-Is ro (toluene 99-87-6 0.25 1 .00E+00 --

Meth lene chloride 75-09-2 0.25 8.00E-01 4.46E-03
Naphthalene 91-20-3 0.1 1 .00E+00 6.94E-02
Pro (benzene 103-65-1 0.25 1 .00E+00 --
1,1,1,2-Tetrachloroethane 630-20-6 0.25 1 .00E+00 2.60E-02
1,1,2,2-Tetrachloroethane 79-34-5 0.25 1 .00E+00 8.96E-03
Tetrachloroethene 127-18-4 0.25 1 .00E+00 4.00E-01
Toluene 108-88-3 0.25 1 .00E+00 1 .00E+00
1,2,4-Trichlorobenzene 120-82-1 0.1 1 .00E+00 9.98E-02
1,2,3-Trichlorobenzene 87-61-6 0.1 1 .00E+00 --
1,1,1-Trichloroethane 71-55-6 0.25 1 .00E+00 1 .71 E-02
1,1,2-Trichloroethane 79-00-5 0.25 1 .00E+00 8.35E-03
Trichloroethene 79-01-6 0.25 5.00E-01 2.00E-01
Trichlorofluoromethane 75-69-4 0.25 5.00E-01 1 .73E-02
1,2,3-Trichlor ro ane 96-18-4 0.1 1 .00E+00 --
Trimeth Ibenzenes 25551-13-7 0.1 1 .00E+00 --
1Xylenes, mixture 1330-20-7 0.25 1 .00E+00 7.04E-02

(a) Sources: OEPA provided . Value of 1 .0 assumed in absence of data .
(b) Source : USEPA Dermal Guidance.
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Table 5-4

Summary of Toxicity Values for Potential Chemicals of Concern
Reactor Area, Plum Brook Station

Chemical Number
red FifD

m k Ida
Inhalation RfD
m day(a)

Weight ,
of

Oral' F
(mg/kg/day)`,

lnhal F
(mg/kg/day)-

~Chronic Subchronic Chronic >> >Subchronic Evidence
Acetone 67-64-1 1 . - 1 1 . + -- -- -- -- --
Bromodichloromethane 75-27-4 2.00E-02 2.00E-02 -- -- B2 6.20E-02 --
sec-Bu (benzene 135-98-8 -- -- -- -- -- -- --
tert-B (benzene 98-06-6 -- -- -- -- -- -- --
Carbon tetrachloride 56-23-5 7.00E-04 7.00E-03 c -- -- B2 1 .30E-01 5.30E-02
Chloroethane 75-00-3 -- -- -- -- -- -- --
Chloroform 67-66-3 1 .00E-02 1 .00E-02 2.90E+00 -- B2 6.10E-03 8.10E-02
1,2-Dichlorobenzens 95-50-1 9.00E-02 9.00E-01 c 5.70E-02 5.70E-01 D -- --
1,3-Dichlorobenzene 541-73-1 -- -- -- -- D -- --
1,4-Dichlorobenzene 106-46-7 -- -- 2.30E-01 7.10E-01 B2 2.40E-02 --
Dichlorodifluoromethane 75-71-8 2.00E-01 9.00E-01 5.70E-02 5.70E-01 -- -- --
1,1-Dichloroethane 75-34-3 1 .00E-01 1 .00E+00 1 .40E-01 1 .40E+00 C -- --
1,2-Dichloroethane 107-06-2 -- -- -- -- B2 9.10E-02 9.10E-02
cis-1,2-Dichloroethene 156-59-2 1 .00E-02 1 .00E-01 -- -- D -- --
trans-1,2-Dichloroethene 156-60-5 2.00E-02 2.00E-01 -- -- -- -- --
Dichlorofluoromethane 75-45-6 -- -- 1 .40E+01 -- -- -- --
Hexachlorobutadlene 87-68-3 2.00E-04 2.00E-03 c -- -- C 7.80E-02 7.80E-02
Iso ro (benzene 98-82-8 4.00E-02 4.00E-01 2.60E-03 -- -- -- --
-Iso ro (toluene 99-87-6 -- -- -- -- -- -- --
Me lens chloride 75-09-2 6.00E-02 6.00E-02 3.00E+00 3.00E+00 B2 7.50E-03 1 .60E-03

,Naphthalene 91-20-3 4.0E-02 4.0E-02 -- -- D -- --
Pro (benzene 103-65-1 -- -- -- -- -- -- --
1,1,1,2-Tetrachloroethane 630-20-6 3.00E-02 3.00E-02 -- -- C 2.60E-02 2.60E-02
1,22-Tetrachloroethane 79-34-5 -- -- -- -- C 2.00E-01 2.00E-01
etrachloroethene 127-18-4 1 .00E-02 1 .00E-01 -- -- B2JC 5.20E-02 2.00E-04

Toluene 108-88-3 2.00E-01 2.00E+00 1 .10E-01 -- D -- --
1,2,3-Trichlorobenzene 87-61-6 -- -- -- -- -- -- --
1,2,4-Trichlorobenzene 120-82-1 1 .00E-02 1 .00E-02 5.70E-02 5.70E-01 D -- --
1,1 1-Trichloroethane 71-55-6 9.00E-02 c 9.00E-01 c -- -- D -- --
112-Trichloroethane 79-00-5 4.00E-03 4.00E-02 -- -- C 5.70E-02 5.70E-02
Trichloroethene 79-01-6 6.0E-03 -- -- -- B2/C 1 .10E-02(c 6.00E-03 c
Trichlorofluoromethane 75-69-4 3.00E-01 7.00E-01 2.00E-01 2.00E+00 -- -- --
1,2,3-Trichloro ro ans 96-18-4 6.00E-03 6.00E-02 -- -- -- -- --
Trimeth Ibenzenes 25551-13-7 Data inadequate for uantita ive risk assess ent.
X lenes mixture 1330-20-7 2.00E+00 4.00E+00 c -- -- D -- --

Source: All values from IRIS(1995) or HEAST (USEPA 1994) unless otherwise referenced .
(a) Inhalation RfD values calculated from Reference Concentration values using formula in OEPA (1993) .
(b) Inhalation SF values calculated from inhalation unit risk values using formula in OEPA(1993) .
(c) Value obtained from USEPA's Technical Support Center.
(d) Provisional value provided by USEPA's Technical Support Center .
(e) Value under review by USEPA.
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6.0 REMEDIATION OPTIONS

In the event that soil and/or groundwater remediation is necessary at this site, remediation options
will be evaluated in detail based on information gathered during the sampling and analysis program
described in this Closure Work Plan. Remediation options discussed below are the most promising
based on what is currently known about the site . Other remedial techniques may be considered after
additional information is gathered .

6.1 SOIL REMEDIATION

6.1 .1 Introduction

If soil remediation is necessary at this site, the most likely scenario is the excavation of the most
contaminated areas (the "hot spots"), treatment or disposal of the soil off-site, and in-situ treatment
of the remaining contaminated areas. If the results of this Closure Work Plan indicate this option
is infeasible, other remediation options will be investigated in detail .

6.1 .2 Options

6.1.2.1 Excavation and Treatment

Jackhammers will be used to break up any concrete or asphalt paved areas . Demolished
concrete and asphalt will be collected directly by front-end loaders and placed into lined roll-
off boxes. Drums may be used if volumes are small. Soil will be excavated in lifts until the
excavation depth, based on the vertical extent of contamination, is reached. The thickness
of the lifts will be selected based upon the vertical disttribution of contaminants . Basedupon
the current information, it appears that 12-inch lifts are likely to be selected . The excavation
process will be guided by the use of a photoionization detector (PID) to screen for Volatile
Organic Compounds (VOCs). When the screening process indicates that the limits of the
contamination have been reached, soil at the bottom and sides of the excavation will be
sampled and analyzed to verify removal of soils with contamination exceeding the desired
concentrations. If contamination above the desired concentrations is still present, additional
excavation will be evaluated with regards to nearby buildings or structures and other
limitations.

An excavation of sufficient size will be maintained to allow workers ample room to complete
the work, but also to protect the workers from sliding or cave-ins . Sheeting, bracing, or
shoring will be installed in the absence of adequate trench side slopes because of space
restrictions or stability of material excavated. The sides and slopes of the excavations will
be maintained in a safe condition until backfilling is completed. Safety in and around the
excavations will conform, at a minimum, to the requirements of the Occupational Safety and
Health Administration (OSHA) 29 CFR 1926 and the 29 CFR 1910.120 . Sheeting, bracing,
or shoring, if used, shall be maintained in the excavation regardless of the time period the
excavations will be open. Sheeting, bracing, or shoring will be extended as the excavation
progresses .

All excavations will be conducted using backhoes, front end loaders, or shovels as
appropriate to the depth and volume of material to be removed. The volume of excavated
soil is estimated to be 3000 cubic yards . Upon excavation, soils will be placed directly into
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semi-dump trailers and transported for disposal or placed in roll-off boxes that are lined with
at least 10 mil of seamless or seamed, leaktight polyethylene and accumulated on site prior
to disposal. Soil in the roll-off boxes will be covered with a minimum 20 mil of
polyethylene or an equivalent leaktight covering to prevent precipitation from infiltrating soils
and to prevent wind dispersal . The roll offs will be labeled and dated in accordance with
RCRA generator standards and will be kept covered. No containers of hazardous waste soil
will be kept on site for greater than 90 days.

During demolition of asphalt and concrete surfaces and excavation of soil, some dust and
particulate matter can be expected to be generated, but it is expected to be minimal.
Appropriate dust control measures such as water sprays will be implemented as necessary.
Additional controls may include the use of covers over the excavation areas and the use of
other dust suppressors. As an added control measure, excavation activities would be stopped
and the excavation area covered during periods of high wind .

The excavated soil will be removed from the site and may be landfilled (if it is not land
banned) or it may be treated. For soils that are not excavated from hot spots and disposed
off site in a permitted landfill, the most likely treatment options are thermal desorption or
incineration . These treatment options are described below.

6.1.2 .1.1 Thermal Desorption - Thermal desorption is a separation technology that
removes volatile and semi-volatile organics from the soil matrix through low temperature
(300 to 700 degrees F) heating. Many thermal desorption units are mobile and can be
used on site . The excavated soil is fed to the unit, which is heated to the temperature
necessary to volatilize the contaminants present. Pretreatment of the soil and post
treatment of the vapors may be necessary.

Sizing or grinding of the soil particles may be necessary prior to thermal treatment. Also,
large objects are screened out at this time . The soil is then fed to the thermal treatment
component, which is usually a rotary kiln . Here the soil is heated to a temperature
sufficient for volatilization but lower than the combustion temperature. The off-gasses
are either incinerated in an after burner or condensed, concentrating the organics in a
liquid phase for recovery or disposal . The treated soils canbe backfilled into the original
excavation if required treatment levels and land disposal restriction standards are reached.
All soil handling will be conducted in a manner that minimizes generation of dust and
prevents spillage .

The thermal desorption process can be used to treat soils contaminated with volatile and
semi-volatile organics . High concentrations of oil andgrease will decrease the processing
rate . Metals are not treated in this process. This process is best suited to cohesionless
soil such as gravel, sand and silt and is less applicable to high clay content or high water
content soils. The soil at this site is sand and silt with low clay content making this
technology possible .

6.1.2.1.2 Incineration - Incineration is the high temperature (greater than 1800 degrees
F) destruction of organic constituents and the media via complete combustion. The
incineration unit consists of the feed handling system, the primary and secondary
combustion chambers, the air pollution control system and the ash handling system . The
feed system separates and shreds larger particles if necessary and conveys the media to
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the primary combustion chamber. The most common types of combustion chambers are
the rotary kiln and the fluidized bed. In the primary combustion chamber the
contaminants and the media are combusted and/or volatilized. The secondary combustion
chamber completely destroys the remaining volatilized organics . The air pollution control
unit consists of scrubbers to remove any particulates or acids from the exhaust gas. The
residual ash often requires landfilling . All soil handling will be conducted in a manner
that minimizes generation of dust and prevents spillage .

Incineration can be used to treat virtually any organic constituents and is especially suited
to high concentration levels . Metals in the contaminated media will be concentrated in
the ash which may be classified as hazardous. All types of soils can be treated by
incineration . Larger particles may require shredding prior to treatment .

6.1.2.2 Soil Vapor ExtractionBioventing

After excavation of the most contaminated areas, the remaining areas of contamination can
be treated with a soil vapor extraction/bioventing system. Soil vapor extraction utilizes the
volatility of a compound to remove it from the subsurface soil . A blower produces a vacuum
through a series of horizontal trenches or vertical wells, which aids in the volatilization and
the transportation of the compounds to the surface .

Bioventing refers to the process of biodegradation enhanced during soil vapor extraction due
to the increase in the oxygen supply . Biodegradation can also be stimulated by supplying
sufficient nutrients and moisture to the subsurface. One possible technique to accomplish this
is using a sprinkler system . The resulting end products are biomass and harmless byproducts
of microbial metabolism such as carbon dioxide and water. The addition of nutrients will
be done in a manner that prevents runoff.

In general, volatilization and bioremediation will occur simultaneously, resulting in some
hydrocarbons in the extracted air. Treatment may be required to remove remaining organic
compounds from the extracted air prior to exhausting to the atmosphere . To minimize
volatilization and maximize biodegradation (thereby reducing emission treatment) the
extraction flowrate can be decreased . The extracted air will be sampled to determine if
treatment is necessary. The treated air will be sampled to confirm that the effluent meets
applicable discharge standards.

There are various techniques that can be used to optimize the system. Passive or active air
injection to the subsurface can be used . An impermeable surface seal can prevent short-
circuiting . The groundwater table may be depressed by pumping to prevent upwelling and
expose more unsaturated zone to the soil vapor extraction system . The extracted
groundwater can be treated and disposed as presented in the Pump and Treat discussion .

This process is most applicable to VOCs but can also be effective on less volatile compounds
if they can be aerobically biodegraded in a reasonable time frame. Because an evenly
distributed air flow is important for the success of this technology, highly permeable soils
are best. Current data indicate that the site soils may be sufficiently permeable.
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To help determine if this remediation option is feasible, approximately four of the site soil
samples collected from the highest contaminated areas will be analyzed for physical
characteristics and additional chemical parameters including nutrient concentrations. These
parameters are listed in Table 41 . To further evaluate the feasibility of the technology, a
vapor extraction pilot study can be performed. The pilot test will determine the areal extent
of influence of the vapor extraction well and estimate removal rates. This information will
be used to design a full scale system and predict the length of the remediation effort . The
need for air permits and effluent treatment will also be determined from the results of the
pilot study . The pilot study will necessitate installing a vapor extraction well in the
unsaturated zone along with sufficient monitoring points to collect monitoring data .

6.1.3 Condusions

Currently, the extent of contamination at the site has not been defined. Based on current data, the
most likely soil remediation techniques have been discussed in the previous section. If, after the
extent of contamination has been defined, these options are still appropriate, a soil vapor extraction
pilot study will be performed.

6.2 GROUNDWATER REMEDIATION

6.2.1 Introduction

Currently, very little is known about the presence or extent of groundwater contamination at this site .
Also, very little is known about the hydrogeologic conditions of this aquifer. If it is determined that
groundwater remediation is necessary, slug tests and pilot studies will be performed to determine the
most feasible option . Based on current information, the following options are the most likely .
However, other options may be considered .

6.2.2 Options

6.2.2.1 Air Sparging

Air sparging is the process of injection of air into the saturated zone. The injected air moves
outward and upward from the point of injection through the pores of the saturated zone.
VOCs will partition into the vaporphase from the groundwater or saturated soil . The VOCs
are transported with the air to the unsaturated zone where they can be removed by a soil
vapor extraction system . The injection of air also enhances any in-situ biodegradation by
adding necessary oxygen. Multiple air sparging points canbe installed to maximize treatment
efficiency .

Air sparging is most applicable to VOCs but can also be effective on less volatile compounds
if they can be aerobically biodegraded. Air sparging is most effective in highly permeable
soils with no horizontal barriers, such as a clay layer, which would prevent upward migration
of the volatilized compounds .

An air sparging pilot study can be performed to determine the feasibility of this remediation
technique. The pilot study will determine the areal extent of influence of the sparging well
and define the operating parameters and the equipment needs. This information will be used
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to design a full-scale system . Monitoring wells will be evaluated as to their applicability as
an air sparging well for the pilot study. Monitoring points may need to be installed.

6.2.2 .2 Pump and Treat

Pump and treat technologies involve the removalof groundwater from the subsurface through
pumping from recovery wells or trenches and the treatment of the water prior to disposal or
re-injection . Slug tests will be done in order to determine the feasibility of this remediation
option .

Organic compounds are typically removed using either air stripping or carbon adsorption.
There are many configurations possible for air stripping but the basic principle is the mass
transfer of volatile organic compounds from the water matrix to the air matrix that comes in
contact with it . Carbon adsorption is a treatment process where the organic compound is
transferred from the water to the carbon surface. This is applicable for organic compounds
with low solubilities and high adsorptive properties .

Inorganic compounds are usually removed by precipitation. Chemicals are added depending
on the solubility of inorganic compounds at a specific pH. The precipitated compounds are
then removed and disposed of as appropriate.

6.2.3 Condusions

Existing groundwater data are not current and are only being used qualitatively. Slug tests have not
been performed to date . Therefore a remediation technique cannot be chosen at this time . If
remediation is necessary the slug test data will be evaluated and an air sparging pilot study may be
performed.
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7.0 CLOSURE SCHEDULE

Implementation of this Work Plan for the Closure of the RA complex waste management unit is
expected to commence upon Ohio EPA approval of this Closure Work Plan . NASA will notify Ohio
EPA Director 30 days prior to the initiation of closure activities .

Implementation will only begin after receiving Ohio EPA concurrence on this closure plan and
NASA obtaining a contractor to perform the work. Figure 7-1 shows the proposed schedule for
work plan activities .

NASA PBS will contact the Ohio EPA District Inspector at least five business days in advance of
critical closure activities for their observation, if desired. Critical activities would include: soil
sampling ; groundwater well installation, development and sampling ; and waste disposal .
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8.0 AMENDMENT OF WORK PLAN

NASA fully expects to implement this closure plan as described in Section 3.0 and in accordance
with the schedule in Section 7 .0 . A number of issues may arise during the implementation of this
Closure Work Plan. Most will be resolved during the normal course of operations and work will
continue as outlined . There may be, however, some problems that arise which would require
additional sampling/testing, equipment modification, or supplemental investigations of existing
conditions . This closure plan may be amended if any of the following events occur:

" Inclement weather or other unexpected event during closure;

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

" If additional sampling reveals site conditions significantly different than expected .

NASA will verbally notify the OEPA District inspector prior to significant modifications being made
to the work plan included in the approved closure plan .



9.0 CLOSURE CERTIFICATION DOCUMENTATION

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

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

" The certificate statement;

" The approved Closure Work Plan or reference to the approved plan;

" The volume of waste removed or closed in place;

" All correspondence regarding closure activity after OEPA approval ;

" Details of sampling and analysis methods ;

" Laboratory records;

" A narrative describing all activities during closure ;

" Details including as-built drawings, for landfill closures;

" Post-closure cleanup documentation;

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

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

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

9.1 WAIVERS OR EXEMPTIONS

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

9.2 STATUS OF FACILITY AFTER CLOSURE

The Reactor Area will not be utilized in the future for the storage of hazardous waste or fuels. The
Plum Brook Station will remain a generator of hazardous waste and will continue to accumulate
hazardous wastes in containers for less than 90 day periods in Building 9206 .
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APPENDIX A

HEALTH AND SAFETY PLAN

PLUM BROOK STATION

TASK ORDER 7059-004

Employee Signature Date

has read and understands this Health and Safety Plan.

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

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

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

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

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

" OSHA Occupational Safety and Health Standards, 29CFR 1926.62 .

" OSHA Occupational Safety and Health Standards, 29 CFR 1910.120 .

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

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

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

" URS Health and Safety Manual, February 1994 .

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

All personnel who will be involved in these activities onsite have completed the appropriate
waste site worker training as required by OSHA 1910.120(e)(2), 1910.120(e)(3), and 1910.120-
(e)(8), as applicable, and the required medical surveillance as required by OSHA 1910 .120(f) .
Copies of training certificates and medical surveillance certification for all URS field personnel
will be maintained onsite .
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2.0 RESPONSIBILITIES

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

2.1 PROJECT MANAGER

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

2 .2 PROJECT HEALTH AND SAFETY OFFICER

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

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

2.3 SITE HEALTH AND SAFETY OFFICER

The responsibilities of the Site Health and Safety Officer (HSO) are as follows:

" Implement this HASP onsite

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

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

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

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

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

" Conduct periodic training sessions in proper use and maintenance of personal protective
equipment and safety practices
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" Conduct periodic emergency response drills

" Conduct daily health and safety meetings each morning

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

" Conduct necessary health and safety monitoring

" Administer air monitoring program

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

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

" Prepare accident/incident reports

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

2.4 FIELD TEAM PERSONNEL

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

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

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

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

" Attention to health effects and hazards of substances known to be present onsite,

" Hazards and protection against heat/cold,

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

" The effectiveness and limitations of personal protective equipment,

" Prescribed decontamination procedures,

" Site control, including work zones, access, and security,

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

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

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

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

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

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

5.1 CHElVIICAL HAZARDS

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

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

5.2 PHYSICAL HAZARDS

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

5.2.1 Trauma

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

5.2.2 Tripping Hazards

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

5.2.3 Noise Hazards

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

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

5.2.5 Animal Bites

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

5.2.6 Lifting Hazards

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

5.2.7 Heat Stress

The combination of high ambient temperature, high humidity, physical exertion, and personal
protective apparel which limits the dissipation of body heat and moisture can cause heat stress . The
Site HSO will be responsible for monitoring heat stress in the field team personnel .

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

Provide plenty of liquids

Provide cooling devices

Adjustment of the work schedule

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

5.2.8 Cold Stress

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

5.3 SITE COMMUNICATIONS

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

" Hand gripping throat - Can't breathe .

" Grip partner's wrist, or - Leave area immediately, no
place both hands around wrist debate!

" Hands on top of head

" Thumbs up

" Thumbs down

- Need assistance .

- I am all right, OK, I understand .

- No, negative .
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6.0 SITE CONTROL

6.1 GENERAL

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

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

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

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

6.2 SITE VISITATION

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

7.1 PERSONAL PROTECTIVE EQUIPMENT USE

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

" PPE Selection
" Chemical Hazard Evaluation
" Training
" Work Mission Duration
" Personnel Use Factors
" Donning and Doffing
" Fit Testing
" In-Use Monitoring
" Inspection
" Maintenance and Storage

7.2 PERSONAL PROTECTIVE EQUIPMENT SELECTION

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

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

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

Level C respiratory protection will normally be provided using NIOSH/MSHA-approved full-face
respirators, with HEPA combination filter cartridges approved for removal of specific organic and
inorganic vapors, particulates, gases, and fumes. The HEPA filter cartridges will be changed at
the end of each work day or when breakthrough occurs, whichever comes first. All team members
will be fit-tested for respirators using irritant smoke. Due to difficulties in achieving a proper seal
between face and mask, persons with facial hair that interferes with the mask-to-face seal will not
be allowed to work in areas requiring respiratory protection.
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TABLE 7-1

NASA PLUM BROOK STATION
COMPONENTS OF PERSONAL PROTECTION LEVELS

Vi
N

Level'D Protection Level D+ Protection Level C Protection

Safety glasses with side shields (or goggles) Safety glasses with side shields (or goggles) Hard hat

Hard hat Hard hat
Poly-coated disposable (or standard disposable)
coveralls

Face shield (optional) Face shield (optional) Inner gloves of snug-fitting latex or vinyl

Ordinary coveralls Standard disposable coveralls Outer gloves of neoprene or nitrile

Ordinary work gloves Inner gloves of snug-fitting latex or vinyl
Steel-toe, steel-shank work shoes or boots
(chemical resistant)

Steel-toe, steel-shank work shoes or boots
(chemical resistant) Outer gloves of neoprene or nitrile Outer boots of neoprene or butyl rubber

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

Steel-toe, steel-shank work shoes or boots
(chemical resistant) Disposable outer "booties"

Disposable outer "booties" (optional)
Outer boots of neoprene or butyl rubber (op-
itonal)

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

Disposable outer "booties"
Taping of gloves and boots to disposable cov-
eralls

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

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

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



TABLE 7-1 (Continued)

NASA PLUM BROOK STATION
COMPONENTS OF PERSONAL PROTECTION LEVELS

(Continued)

V

w

Level B Protection Level A Protection

Hard hat Hard hat

Poly-coated disposable (or standard disposable) coveralls Fully encapsulating, chemical-resistant suit

Inner gloves of snug-fitting latex or vinyl Inner gloves of snug-fitting latex or vinyl

Outer gloves of neoprene or nitrile Outer gloves of neoprene or nitrile

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

Outer boots of neoprene or butyl rubber Disposable outer "booties"

Disposable outer "booties" Pressure-demand supplied air respirator

Pressure-demand supplied air respirator 5-minute escape bottle

5-minute escape bottle Two-way radio communications

Two-way radio communications

Taping of gloves and boots to disposable coveralls



7.3 EVALUATION OF ONSITE CHEMICAL HAZARDS

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

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

7 .4 PERSONAL USE FACTORS

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

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

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

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

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

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

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

7.6 IN-USE MONITORING

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

" Discomfort

" Resistance to breathing

" Fatigue due to respirator use

" Interference with vision or communication

" Restriction of movement

7.7 INSPECTION OF PERSONAL PROTECTIVE EQUIPMENT

An effective PPE inspection program features five different inspections:

" Inspection and operational testing of equipment received from the factory or distributor

" Inspection of equipment as it is issued to workers

" Inspection after use or training and prior to maintenance

" Periodic inspection of stored equipment

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

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

PERSONAL PROTECTIVE EQUIPMENT INSPECTION CHECKLISTS

CLOTHING

Before use:

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

" Visually inspect for:

- imperfect seams
- non-uniform coatings
- tears
- malfunctioning closures

" Hold up to light and check for pinholes .

" Flex product:

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

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

- discoloration
- swelling
- stiffness

During the work task, periodically inspect for:

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

" Closure failure .

" Tears.

" Punctures .

" Seam discontinuities .
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TABLE 7-2
(CONTINUED)

GLOVES

Before use :

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

Air-Purifying Respirators

" Inspect air-purifying respirators:

- before each use to be sure they have been adequately cleaned
- after each use
- during cleaning
- monthly if in storage

" Check material conditions for:

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

" Examine cartridges or canisters to ensure that :

- they are the proper type for the intended use
- the expiration date has not been passed
- they have not been opened or used previously

" Check faceshields and lenses for:

- cracks
- crazing
- fogginess
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7.8 MAINTENANCE AND STORAGE OF PERSONAL PROTECTIVE EQUIPMENT

7.8.1 Personal Protective Equipment Maintenance

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

Level 1 : User or wearer maintenance, requiring a few common tools or no tools at all .

Level 2 : Shop maintenance which can be performed by the owner's maintenance shop.

Level 3 : Specialized maintenance which can be performed only by the factory or an
authorized repair depot.

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

7.8.2 Clothing Storage

" Contaminated clothing will be stored in an area separate from street clothing .

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

Different types and materials of clothing and gloves will not be mixed in storage.

7.8.3 Respirator Storage

Air-purifying respirators will be dismantled, washed, and disinfected after each use.

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

7.9 EVALUATION OF EFFECTIVENESS OF THE PPE PROGRAM

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

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

8.1 TOTAL VOLATILES

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

8.2 EXPLOSIVE ATMOSPHERE/OXYGEN CONTENT

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

8.3 WORK STOPPAGE RESPONSES

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

The Site HSO will be consulted immediately.

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

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

8.4 CALIBRATION OF AIR MONITORING EQUIPMENT

Calibration will be performed in accordance with the manufacturers recommended procedures .
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TABLE 8-1

NASA PLUM BROOK STATION
ACTION LEVELS DURING SAMPLING ACTIVITIES

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

Organic Va- Combustibles Oxygen Mercury Vapors Responses
porn (PID)

0-5 ppm 0-10% LEL 19.5-21% < .05 mg/m' " Continue sampling
Above Back- " Level D+ protection
ground " Continue monitoring every 10 minutes/every sample retrieved .

5-25 ppm 10-20% LEL 19.5-21% .05-.5mg/m' " Continue sampling
Above Back- " Level C protection
ground, Sus- " Continue monitoring every 10 minutes/every sample retrieved
tained Reading

.

>25 ppm >20% LEL < 19.5 or > .5 mg/m' " Discontinue Sampling
Above Back- >21% " Withdraw from area; shut off all engine ignition sources
ground, Sus-

.
" Continuous monitoring for organic vapors 200 ft . downwind

tained Reading
.

" Continuous monitoring for LEL, determination made of safe re-entry .
" Continuous 02 monitoring, determination made of safe re-entry .
" Continuous monitoring for mercury vapor,determination made of safe re-entry .

No Visible Airborne Dust Continued Operations in Level D+ protection .
Vi l Dsua ust
Monitoring Visible Airborne Dust Continued operations in Level C protection.

NOTES:
" Air monitoring for action levels will occur in the breathing zone and 24" above ground surface .
" Should organic vapors measure above 5ppm and mercury vapors measure above .05mg/m' simultaneously , discontinue sampling until determination is made

to re-enter area and potential upgrade to Level B protection .
" If action levels for any one of the monitoring parameters is exceeded, the appropriate responses listed in the right hand column should be taken .



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

B. Exnlosimeter : Once a day, the explosimeter will be calibrated to a methane gas standard . Prior
to each use, the oxygen sensor will be air-calibrated at an upwind location . This calibration
involves adjusting the meter to read 20 .5%, the concentration of oxygen in ambient air.
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9.0 HANDLING OF SAMPLES

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

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

10.1 DECONTAMINATION OF PERSONNEL

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

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

At present, shower facilities will not be provided and personnel will be instructed to take a shower
daily upon returning to the hotel or place of residence.
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11 .0 EMERGENCY ACTION PLAN

11 .1 GENERAL

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

11.2 IMPLEMENTATION

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

" Fire or explosion on site .

" Serious personal injury .

" Combustible gases or vapors in excess of 10% LEL in the work area .

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

" Unsafe working conditions, such as inclement weather.

11 .3 EVACUATION

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

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

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

11.4 FIRE OR EXPLOSION

If concentrations of combustible gases or vapors are above 10 % LEL in the work zone, or if an actual
fire or explosion has taken place, emergency steps may be necessary . These steps may include;
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evacuation of the work area, and notification of the fire department or other appropriate emergency
response groups as necessary.

11 .5 PERSONAL INJURY

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

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

All accidents, however insignificant, will be reported to the Onsite Coordinator and the Site HSO, who
will report the accident to the Project HSO. All personnel designated to administer first aid will have
received a minimum of eight hours training in first aid and CPR, and be certified by the American Red
Cross .

11 .6 OVERT CHEMICAL EXPOSURE

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

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

Inhalation : Move to fresh air and/or, if necessary decon/transport to hospital .

Ingestion : Decontaminate and transport to emergency medical facility .

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

11.7 SPILL CONTAINMENT PROGRAM

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

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

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

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

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

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

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

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

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

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

j:\adm\nasa\reports\h&s
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1 .0

On December 28, 1989 the permanent closure by removal of three (3) underground storage tanks
(USTs) was performed at the NASA Plum Brook Station near Sandusky, Ohio. The tanks
removed were Tank 21, Tank 22, and Tank 23. These tanks were located adjacent to the
southern side of Building 1131, which is in the Reactor Faciity area. Figure 1 shows the
location of the Reactor Area within theboundaries bf the Plum Brook Station. The tanks were
adjacent to one another, lying in a north-south direction. Figure 2 shows the locations of the
removed tanks relative to Building 1131 . Tank 21 andTank 22 were 7900 gallon fuel oil tanks
which were notin use prior to theirremoval Tank 23 wasa 500 gallon waste oil tank which had
been in use until the time of removal. These tanks were installed in 1961 and were constructed
of steel.

Mr. Edwin Maglott of the State Fire Marshall's Office and Ms. Pamela Doemer of the Ohio
Environmental Protection Agency were on site to oversee the removal of the USTs .
Representatives of NASA Plum Brook Station, Warner Osborn Pardee and Turner Construction
were also on site to monitor the removal of the USTs.

2.0 Tank Removal

The tops of the tanks were approximately six feet below grade. The soil from the surface to a
depth of approximately eight feet was removed and placed in containment areas . These areas
consisted of two roll off boxes and an area located approximately 100 yards east of,the tank pit

- which was covered with plastic sheeting and bounded by hay bails. All soil excavation and tank
removals were performed by Independence Excavating of Cleveland, Ohio, who was retained as
a subcontractor to Turner Construction Company of Cleveland, Ohio.

The three (3) USTs were cleaned prior to their removal. Before Tank No. 23 was cleaned,
approximately 250 gallons of waste oil was removed and placed in 55 gallon drums. The
cleaning of the USTs was performed by Clean Harbors of Cleveland, Ohio .

The three USTs 'were removed after the tank cleaning was completed. The pit appeared to
contain a water-oil mixture after the tanks were removed. Two concrete slabs ran in an cast-west
direction beneath the tanks. These two concrete slabs were removed after the USTs were
removed

3.0 Sampling and Analysis

A total of eleven (11) soil samples were taken for this assessment. Eight (8) samples of the soils
underlying the tanks were taken to detect the presence of any past or ongoing leaks. Three (3)

` samples of the tank cover soil were taken to determine if there had been appreciable surface
R_ spillage, overfilling or piping failures . An alphanumeric sample identification number encoded

each sample's site location (Plum Brook Station), the building location (Building 1131), the
sample medium (soil sample), and the sample number. Each sample was numbered sequentially,

- with the six samples taken from the pit bottom being samples PBS-1131-SS-1 through SS-6.
Samples SS-7, SS-8 and SS-9 wen taken from soil excavated prior to the removal of the USTs.
Samples SS-10 and SS-11 were taken from the pit bottom after an additional 3-4 feet of soil was
removed. Figure 2 shows the locations of the soil samples taken from the excavated area. The
locations are shown relative to the locations of the three removed tanks.

The first set of samples (SS-1 through SS-6) was taken after the three (3) USTs and the concrete
slabs were removed. Because the pit bottom soil was very unconsolidated after the removal of
the tanks and concrete slabs direct sampling of the pit bottom was. notpossible. The soil samples
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were taken using the backhoe bucket to remove soil from the appropriate area of the pit bottom.
Samples SS-1 through SS-6 were taken in this manner. Samples SS-1 through SS-6 were

. . analyzed for Total Petroleum Hydrocarbons (TPH) (EPA Method # 418 .1), volatile organics
(EPA Method # 524.2), EP Toxicity for lead (EPA Method # 200.7), and flashpoint (American
Society for Testing Materials Method # D-93).

. As the samples were taken from the pit bottom, they were screened with an HNu photoionization
detector to determine if there were non-methane volatile organics emanating from the soil
samples. Table 1 shows the HNureadings for the samples taken from the pit bottom.

Sa=le I.D . Number HNu Reading (ppm)

PBS-1131-SS-1 Not Taken
PBS-1131-SS-2 2.0
PBS-1131-SS-3 0.6~
PBS-1131-SS-4 0.6
PBS-1131-SS-5 3 .0
PBS-1131-SS-6 .1.8

Background Range 0.0-0.1

Although there is not a direct correlation between HNu readings and the laboratory analytical
results with regard to the degree of contamination, the HNuis useful in that it gives an indication
as to whether volatile contamination is present in the soil sample.

Samples SS-7, SS-8 and SS-9 were taken from the soil excavated prior to the removal of the
USTs. These samples were taken from the containment area east of Building 1131 . Samples
SS-7 through SS-9 were analyzed for TPH, volatile organics, EP Toxicity for lead, and
flashpoint. HNu readings for samples SS-7, SS-8 and SS-9 were measured at background
levels . This soil had been excavated on the previous day and therefore some volatilization of this
soil may have already occurred .

Due to the apparent contamination, indicated by both the HNu readings and visual inspection of
the tank, it was determined that additional soil would be removed before the excavation was
backfilled. However, no additional soil was removed on December 28th, due to a lack of
sufficient containment capacity. On December 29th additional containment areas were set up.
Approximately 3-4 feet of additional soil was removed from the pit bottom. The depth of the
excavation was approximately 13 feet after the additional excavation was completed. The soil at
this depth was a consistent, well consolidated gray clay.

Two samples (SS-10 and SS-11) were taken from the pit bottom after the additional soil was
removedFigure 2 shows the sample locations. Sample SS-10 was taken along the noLdicrn side
of the pit were it appeared that the excavated soils had been discolored, possibly due to
contamination from the excavatedUSTs. Sample SS-11 was taken along the eastern side of the
pit beneath the previous location of the waste oil tank. Both samples had background readings

4.... when screened with the HNu. Both samples were analyzed forTPH andvolatile organics.

4



4 .0 i abratoa Results

All eleven of the soil samples were analyzed for TPH and volatile organics. Samples
PBS-1131-SS-1 through SS-9 were analyzed for flashpoint and EP Toxicity for lead Appendix
A contains the complete set of laboratory data . The extracted lead in each of the samples was
below the~detecaon limit of 500 micrograms per liter. The flashpoint of all of the samples
exceeded 200° F. TheTPH concentrations for the eleven soil samples are listed in Table 2.

Total Petroleum HydMgUi,nns Concentrations for Samples SS-1 through SS-11

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

U: below detection limits

TPH Concentration (mgtkg)

1980
293
190
U

3050
762
801

3570
1590
114
U

The concentrations of TPH in the excavated cover soil (SS-7, SS-8 and.SS-9) and the pit bottom
soil indicate that contamination of the surrounding soils has occurred . High concentrations of

' total petroleum hydrocarbons (801, 3570, 1590 ppm) were found in the soil which covered the
tanks (SS-7, SS-8, SS-9). This would seem to indicate that at least a portion of the soil
contamination was due to piping failures, overfilling and/or surface spills, and not leakage from
the tanks themselves. Samples taken from the pit bottom (SS-1 through SS-6) also showed

' elevated levels of total petroleum hydrocarbons, although no petroleum hydrocarbons were
detected in sample SS-4. Samples SS-10 and SS-11, which were taken after additional soil was
removed from the tank pit, did not show elevated levels of TPH.

Volatile organics also were detected in the soil samples. These volatiles included both possible
petroleum degradation products and other compounds such as chlorinated organics which could

' have been found in the waste oil tank. Table 3 lists the concentrations for the organic
compounds which were detected in the soil samples. Thirty-six organics were detected in
various samples and the concentrations ranged as high ac 13,388 ug/kg fornaphthalene in SS-8.
Concentrations were also in the thousands of parts per billion for 1,2,4-tdmethylbenzene,
1,3,5-t:imethylbenzene, 1,1-dichloroethane, and total xylenes. The majority of the remaining
chemicals were detected at concentrations in the hundreds of parts per billion. Most of these
contaminants were detected in lower concentrations or not at all in the two soil samples which
were taken after the additional soil was removed (SS-10, SS-11), although 1,1-dichloroethane,
1,2-dichloroethane, and chloroethane were detected in much higher concetrations in samples
SS-10 and SS-11. Therefore, vertical contaminant migration may be limited to a few chlorinated
organics.
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TABLE 3 1 Soil Sample Concentrations for Sam les Taken at the NASA Plum Brook Station
Page I . of 2 Huildin 1131 Reactor Facility) Under round Stara e Tank Remov Is

Samples SS-1 through SS-6 were taken from the it bottom SS-7 SS-8 and SS-9 were taken from the excavated soils and samples SS-10 and
SS-11 were taken from the it bottom after approximately 4 feet ofadditional soil was removed

Concentrations ofTPH are in m and volatile concentrations are in micrograms/kg

1131-SS-I 1131-SS-2 1131-SS-3 1131-SS-4 1131-SS-5 1.131-SS-6 1131-SS-7 1131-SS-8 1131-SS-9 1131-SS-10 1131-SS-11

Total Petroleum 1980 293 190 0 3050 762 801 3570 1590 114 11Hydrocarbons fPH) (mgAR)

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

Dichlorodifournmethane u J 36 u u o n J 24 J 36 � u 61
Chloromelhane 11 11 o 11 11 11 u 11 11 11 11
Viny l Chloride u u u u u u u u u u u
Bromomethane u u u u u u u u u n u
Chloroethane u u o u u a u u n 990 105
Trichlorofluoromethane u J 120 u u u u J 112 u u u 20
1 . 1 Dichloroethene u 11 ------ 11 11 u 11 11 11 11 11
_Methylene Chloride u 446 11 u 503 a 426 205 11 25 109
trans-1 2-Dichloroethene u u u u u n n u u u

_
17

1 . 1 Dichloroeihane 482 4483 u o u 11 o u 11 6120 673
cis-1 .2 Dichloroethene u u u u u n u n u u 165
2 .2 Dichloro ro ane o u u u If a It u n 1, u
Chloroform u u u u o u u n u 1 1 ,t
Bromochlnromethane u u u u u . n u u --tt a ,t
1 . 1 . 197 423 891 u o u u u 1 123 u u
I l Dicldoro ro ene u n u u u u u ' � t, t, 1t
Carbon Tetrachloride u u J 91 u u u u u u 1,
1 . 2 Dichloroetliane u u u u u u u u o 178 u
1lerrcene

-
n J 28 11 J 32

-
J 16 11 1 25 J 25 u J 2 u

Trichloroethene 589 577 11 11 836 u 846 u 1019 a 997
1 . 2 Dicldoro ro ane u u n u u u u u u u ,t
Bromodichloromethane - - u u - - u J 23 a u -- u u u u u

u Undetected
l Below uantitation limits, Estimated Value

_ _
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TAlll,l: 3 Conllnucd _Soil Sarnplc Conccnlradons for Sam plc Takcn at the NASA Plum Brook Station
PPe 2 of 2 Building 113 1 Reactor PacilityZUmler round Storage Tank Remov Is

Volatilc Orcanics (uplkR) 1131-SS-I 1131-SS-2 1131-SS-3 1131-SS-4 1131-SS-5 1131-SS-6 1131-SS-7 1131-SS-8 1131-SS-9 1131-SS-10 1131-SS-11

_Dibromornclliauc u u u u o u u u u u u
Tolucnc u 1 26 11 1 17 1 23 11 1 27 J 41 u J 2 6
1 .1,2-Trichlorociltanc 11 11 11 143 11 u 11 11 11 11 a
1, 3 Dichloronm ane u u u u u u u u u u

_
u

Tetruchloroclhene u 677 1(143 u u u u u u 11 u
Dibromochloromethane u u n u n u u u u u ' u
1 .2-Dibromomctltanc-EDD n u u u n u u u u J- u u
Chlomlrcnzene u u u u u u u u u u u
Etltylbcnzcne 311 431 11 1093 . 329 u 548 543 . 140 11 1 1
1112-Tetrachloroclhane u u u u u u J 41 375 u J 2 u
m do -X lenes 430 240 11 739 566 11 647 1115 J 38 19 4
o-Xylene 204

_
1 80 a 413 170 11 424 703 a 14 1 1

Styrene -~ n u u u n u u n u u o
1 1 2 2-Tetrachlorociltanc 11 11 11 _ 194 11 463 231 283 u 5 12
Isonmpylbcnzenc 1 84 11 11

_
11 ' 128 11 176 380 a 10 u

Dranofonn a
-

u u u u u u u u u
1 .2.3-'Iricltloropropanc u u u u u u u a u 9 u
n-Pronylbcnzcnc 235 1 71 11 11 289 11 369 612 a 12 u
Bmmobcnzcne 11 11 11 11 11 11

_
11 u u 11

_
u

1 .3 . 5 Trimctlt Ibcnzcnc 1775 692 269 528 1685 166 2953 4365 178 106 ti
4-Chlorotoltiene u u n u u u u u u u u
2-Chlorotoluene u u u u u u u u u u u
tert-Bitt Ibcnzene 288 183 240 129 422 u 645 618 11 23 15
1 .2 .4 Trimetlt Ibenzenc 2470 1000 598 1122 2348 270 3909 4413 204 115 11
sec-13utylbcnzcnc 290 125 1_67 a 430 11 682 858 11 11 11

-1P sopropyltoluene 639 337 11 11 806 11 1503 1854 11 27 ,1
1,3 Dichlorobcnzene a u u u u u u u u J 2 u
1 .4 Dichlorobcnzene u u n u n n u u u J 2

_
u

n-Dul Ibcrtzcne u u u u n u n u u u u
1.2 Diclilorobenzene u u u u u u u J 31 u u u
Dibromo-3-Cliloropro anc u u u 11 u u 11 u 11 11 11
1 .2.4 Trichlorobenzene 575

_
185 218 11 11 u 11 11 193 3 11

liexachlorohwadicne 404 J 82 a u n u u u u u u
Niilnhilcne 4550 3070 3523 4935 6332 1743 7801 13388 1255 548 2 21
1,2,3 Trichlorobcnzcnc 1025 143 490 385 J 45 178 J 115 198 11 5

_
6_

u Undetected --
J Below uantilation limits : Estimated Value

_ _



5 .0 Discussionand Recommendations

The results of the laboratory analyses indicated that contamination of the surrounding soils has
occurred. High concentrations of total petroleum hydrocarbons (TPH) were found in the
majority of the soil samples, and elevated concentrations of volatile organic compounds were
found in all of the soil samples. The tanks were visually inspected by the EBASCO engineer
after their removal and were found to be in good condition structurally . There were no apparent
holes or cracks in the tanks and there was very little visible corrosion. This would indicate that
the cause of the leakage was from piping failures or overfilling. The concentrations of organics
and TPHfound in the soil samples were among the highest encountered at any of the tank areas
sampled at Plum Brook Station

At present, no state or federal standards are available for TPH and organic compounds in soils .
Guidelines from the Ohio EPA concerning soil remediation levels have not been promulgated
because of a delay in the release of similar federal standards. Although there are no soil
standards at this time, representatives of both the State Fire Marshall's Bureau of Underground
Storage Tank Regulation (BUSTR) and the Ohio EPA have indicated that acceptable levels of
TPH in soil range from 50 - 100 mg/kg. Concentrations ofTPH exceeded 700 mg/kg in 6 of the
11 samples. The analyses also indicated that numerous chlorinated organic compounds were
present in the surrounding soil.

Because of the degree of contamination encountered in the soil samples taken, and also the
apparent visible contamination of the tank pit bottom, additional investigation of the area
surrounding this tank area is warranted . This area has been included under the scope of work for
the UST Corrective Actions Remedial Investigation /Feasibility Study of the previously assessed
tank areas at Plum Brook Station, being performed under Task Order 028 of NASA/Ebasco
Contract Number NASW-4301 .

L
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HITTMAN EBASCO ASSOCIATES, INC .

ANALYTICAL REPORT
SAMPLE RESULTS

CLIENT : NASA PLUNBROOK - REPORT PREPARED BT ozljp

CONTRACT HO: ESI-7019-006 _ . DATA RELEASED BT

" REPORTING DATE: . 24-Jan-90

CLIENT ID HEAI ID LEAD(ug/l in leachate)
-----------

FLASNPCINT(OF)
---------

PBS .1131 .SS.1 8692 <500 NO FLASH 2 4200

PBS.1131.SS.2 8693 <500 110 FLASH .2 <2000

PBS .1131 .SS.3 8694 <500 -NO FLASH 2 <2000

PBS .1131 .SS.4 8695 <500 NO FLASH 2 <2000

PBS.1131.SS .5 8696 <500 Ho FLASH 2 <20d°

PBS .1131 .SS.6 . 8697 <500 NO FLASH 0 <200'



HITTKAN EBASCO ASSOCIATES, INC .
. ANALYTICAL REPORT

SAMPLE RESULTS L I
CLIENT : NASA PLUHBROOK REPORT PREPARED BY _ At

CONTRACT NO : ESI-7019-006 DATA RELEASED BY Lf+i-

REPORTING DATE : 05-Jan-90 UNITS: ug/1 in Leachate

EPTOX FLASHPOINT
CLIENT ID
---------

HEAI ID
---------

LEAD
-----------

(' F)
-----------

PBS.1131 .SS.7 E689 <500 AO FLASH AT <200

PBS.1131.SS.E 8690 <500 NO FLASH AT <200

P9S .1131 .SS.9 8691 "<500 90 FLASH AT <200~



MITTMAN EBASCO ASSOCIATES, INC .
ANALYTICAL REPORT

SAMPLE RESULTS
CLIENT : NASA PLUMBROOK REPCRT PREPARED BT

COBTRACT N0 : ESI-7019-006 DATA RELEASED BT CID

REPORTING DATE: 05-Jan-90 UNITS : mg/Kg
s+~w+~r~**reeerrrwatir,r++~~~r~~y~r~~++s~+WSS++~+++*++y+++rr~a~s~s*++s~yvsww~s~~+*~rry~i+rvsrtrrry~~.o~.~

CLIENT ID
---------

HEAI 10
---------

TPH
-----------

X SOLIDS
-----------

PBS.1131.SS .1 8692 1980 82.4

PBS.1131 .SS.2 8693 293 80.2

PBS.1131.SS .3 8694 190 80.1

PBS.1131.SS.4 8695 . X39 83.3

PBS.1131 .SS.S 8696 3050 82.8

-PBS .1131 .SS.6 ' 8697 762 . 81 .5

PBS.1131 .SS.7 8698 801 84.0

PBS.1131 .SS.8 8699 3570 81 .0

PBS.1131 .SS.9 8700 1590 78.2



RITTMAN EBASCO ASSOCIATES, INC.
ANALYTICAL REPORT /
SAMPLE RESULTS

CLIENT : NASA PLUMBROOK ' REPORT PREPARED BY

CONTRACT N0 : ESI-7019-006 . DATA RELEASED BY 6''T

REPORTING DATE : 10-Jan-90 UNITS: mg/Xg

CLIENT ID
---------

HEAI 10
---------

TPH
-----------

PBS.1131 .SS .10 27 114

PBS.1131 .SS.11 28 <40

SOLIDS

79.2

80 .6

ffm.



HITTMAN EBASCO ASSOCIATES, Inc .
' VOLATILE OREANIC ANALYSIS - TABULATED REPORT

Lab Data File : ,AA065 Method Number : S23 . IM

- Lab Sample Name : HEA128680 PBS1131SS1 Date Analyzed : S001 10

-Matrix' Soil Date Collected : 891223

Dilution Factor : 125 .0 Date Received : 8912 2°

Sample Info . : SC/MS .A,TN,ESI7019,Su1 S24 .2 ,4gn/100 UL/SML

U - not detected
J - estimated value, below detection lim it

. MS - MS/MSD compound

_ Concentration , Detecti on
Compound .

--------------------
ug/Kg

----------------
Limit

---------------------------
Dichlorodifluorovrethane 12S . U_
Chlororrethane 125 " U

Vinyl Chloride 125 . U
Bromomethane 125 . U
Chloroethane 125 . U

Trichlorofluoromethane 125 . U
. i,)-Dichloroethene 12S . U
Methylene Chloride 125 " U

' trams-1,2-Dichloroethene 125 . U .
1,1-Dichlorcethane 432 .

._ ciz-1,2-Dichloroethene 125 . U
2,2-Dichloropropane 125 " U
Chloroform 125 . U
Bromochloronethane 125 " U
1,1,1-Trichloroethane 197. .

1,k-Dichloropropene 12S . U
- Carbon Tetrachloride 12S . U

1 ,2'.-Dichlorcethane 11S . U_
Benzene 125 . U .
Trichloroethene 58° .

1,2-Dichloropropane 12S . U
Bromodichloronethane 125 . U
Dibromorrethane 12S . U .
Toluene 125 . U
1,1,2-Trichloroethane 12S . U

1,3-Dichloropropane 12S . U
_ Tetrachloroethene 125 . U

Dibromochloronethane 125 . U
1,2-Dibronoethane - EDS 12S . U
Chloroben_ene 125 . U

Ethylbenzene 311 .
1 , 1 ,1 ,'-Tetrachloroethane 125 . U
r, + p-Xylenes ~.J© .

(page 1)



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

Lab Data File : ?AA063 Method Number : 524 .2M
Lab-Sample Name : HEAlSS680 PBSi131SS1 Date Analyzed : °00110

' Matrix : Soil Date Collected : 8°1223
Dilution Factor : 125 .0 Date Received : 8°122°
Sample Info . : 6C/MS A,TN,ES17019,5ul 524 .2,4gn/100 UL/5ML,,

U - not detected -
3 - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
I .. . Compound

--------- ---
ug/Kg

----------------------
Limit

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

_ o-Xylene 204 .
i Styrene 12S . U

1,1,2,2-Tetrachloroethane 12S . U
1sopropylbenzene* 84 . .T

' 8romoforM 125 . U

1,2,3-Trichloropropane 125 . U .
n-Propylben=ene 235 . '
Brorrobenzene 125 . U
1,3,5-Trimethylbenzene )77S . '
4-Chlorotoluene 12S . U

2-Chlorotoluene 12S . U
tert-Butylben=ene 288 .
1,2,4-Trimathylben_enej 2470 . '.

i sec-Butylbenzene 2°0 . '
p-Isopropyltoluene 633 .

1,3-Dichlorobenzene 12~ . U
1,4-Dichlorobenzene 125 . U
n-Butylbenzene 12S . U

I 1,2-Dichloroben--ene 125 . U
1,2-Dibromo-3-Chloropropane 125 . U

1,2,4-Trichlorobenzene 575 .
I` Hexachlorobutadiene 404 .

Naphthalene 4550 .
1,2,3-Trichloroben=ene 1025 .

( page 2 )



HITTMAN ESASC0 ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

- Lab Data File : W05© Method Number : 5Z4 .2M

Lab Sample Name : HEA148681 PHS113ISS2 Date-Analyzed : -S00109

Matrix : Soil Date Collected : 331123

Dilution-Factor : 125 .0 Date Received : 8°1229

Sample Info . : °6C/MSA,TN,ESI7019,Su1 524 .2,4gm/100UL/SML

U --not detected
J - eatimaied value, below detecticn.linit

MS - MS/MSD compound

Concentration Detection
Compound ug/Kg

----
Liri t

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

Di.chlorodifluoromethane 56 . J
Chloronethane 12S . U
Vinyl -Chloride 125. U
Hromomethene 12S. U
Chloroethane 125 . U

Trichlorofluoronethane 120 . J
1,1-Dichloroethene ' 125 . U
Methylene Chloride 446 .

.
_

trans-1,2-Dichlorcethene 12S . U .
1,1-Dichloroethane 4485 .

cis-1,2-Dichloroethene 12S . U
2,2-Dichloropropane 125 . U

_ Chl-oroforrr 125 . U
Hromochloronethane 12s . U
1,1,1-Trichloroethane 423 .

1,1-Dichloropropene 12S . U
Carbon Tetrachloride - 125 " U
1,2-Dichloroethane 125 . U

- -Hen~ene 22 . J
Trichlorcethene S77 .

_ 1,2-Dichloropropane 125 . U
Hromodichloromethane 125 : U
Dibromomethane 125 . U
Toluene 26 . 1
1,1,2-Trichlorcethane 125 . U

1,3-Dichloropropane 125 . U
'Tetrachloroethene -677 . '
Dibromochloromethane 12S . U
1 ,2-Dibromoethane ---ED6 125 . U
Chlorobenzene 12S . U

.Ethylbenzene 431 .
1,1,1,2-Tetrachlcroethane 125 . U_
r,-+ p-)(ylenes 240 .

( page 1 )



NI-TTMAN -EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC-ANALYSIS-- TABULATED-REPORTI-(

-Lab Data File : >ftA050 Method-Number : 524 .2M
Lab-Sample Name : .HEAI:8681 PBS)131-S52 Date Analyzed : 500109
Matrix : Soil Date Collected : 891223

' Dilution-Factor : 125 .0 Date-Received : -8x1229 -
Sample Info . : -6C/MS -A,TN,ES17@19,Sul 524 .2,4gr/100UL/SML

-U --not-detected
.3 - estimated value, below detection limit
MS - MS/MSD compound

Concentration Detection
Compound ug/Kg

---------
Limit

-----
o-Xylene 30,
Styrene 125 . U -
1 ,1 ,2,2-Tetrachloroethane

-
125 . U

Isopropylbenzene 125, U
- Bromofcrm - - - 125 . U

1,2,3-Trichloropropane 125, U
n-Propylbenzene 71 . J
Bromoben_ene - 125, U -
1 ,3,S-Trirrethylbenzene -622,
4-Chlorotoluene 125, U

2-Chlorotol-uene 125, U
tart-Butylbenzene tai,
1,2,4-Trimethylbenzene 1000 . -
sec-Butylbenzene 12c .
p-Fsopropyltoluene 337,

1, :r-Dichlorobenzene 125, U
1,4-Dichlorobenzene 125, U
n-Butylbenzene - 1265 . U

.1,2-D1chloroben=ene 12s, U
1,2-Dibrono-3-Chloropropene - 125, U

1,2,4-Trichlorobenzene t85 .
Hexachlorobutadiene 811 ,1
Naphthalene

2 .
3070 .

1 ,2;'.r-Trichlorobenzene 143.

(page 2)



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

f ( -

Lab Data File : >AA064 Method Number : 524 . 2M
- Lab Sample Name : HEAI :8682 PBS1131 SS3 Date Analyzed : °001 10
Matrix : Soil Date Collected : 981228

.

Dilution Factor : 12S .0 Date Received : 8°122S
- Sample Info . : 6C/MS A,TN,ES17@19,Sul S24 .2,4gm,100LL/SML

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

.MS - MS/MSD compound

.Concentration Detecti on
j_ Compound . ug/Kg Limit

;-- Dichlorodifluoronethane 12S . U
I - Chloromethane 12S . U
`- Vinyl Chloride 12S . U

Bromomethane 125 . U
Chloroethane

I
12S . U

- Trichloroflucromethane 12S . U_
1,1-Dichloroethene 125 . U

. . Methylene Chloride 12S . - U
trams-1,2-Dichloroethene 125 . U
1,1-Dichloroethane 125 . U

- cis-1,2-Dichlorcethene - 12S . U
2,2-Dichloropropane 125 . U
Chloroform 12S . U
Brorrochlororrethane 12S . U
1,1,1-Trichloroethane . 891 .

1 ,1-Dichicropropene 125 . U
Carbon Tetrachloride 91 . J

-- 1,2-Dichloroethane 125 . U
Benzene 12S . U

- Trichloroethene 12S . U

. 1,2-Dichloropropane 125 . U
- Bromodichlororrethane 12S . U

Dibrorrorrethane 12S . U
Toluene 125 . U

.- 1,1,2-Trichloroethane 12S . U

- 1,3-Dichloropropane 12S . U
Tetrachloroethene 1043,

- Dibromochloroarethane 12S . U
1 ,2-Dibromoethane - ED8 12S . U
Chlorobenzene 12S . U

Ethylben=ene 125 . U
1 ,1 ,1 .2-Tetrachloroethane 141S . U
n + P-Xylenes- . 1?S . U

' (page 1)



HITTMAN EBASCO ASSOCIATES, Inc .
__ VOLATILE OR6ANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AA064 Method Number : 524 .2M_
Lab Sample Name : HEAIZ8682 PBS1131SS3 Date Analyzed : °00110
Matrix : Sail Date Collected : 891428
Dilution Factor : 12S .0 Date Received : 891229

-- Sample Info . : 6C/MS A,TN,ES1701S,Sul S24.2,4gm,100UL/EML

U - not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

- - Concentration Detection
Compound ug/Kg Limit

----
o-Xylene

------------------------------
1255 .

--------
U

Styrene 12S . U
1 ,1 ,2,2-Tetrachloroethane 125 . U
Isopropylbenzene 125 . U
Brorroforrt 12S . U

1,2,3-Trichloropropane - 125', U
n-Propylbenzene - 12S . U
Bromobenzene 12S . U
1 ,3,S-Trimethylben.-ene 26S .
4-Chlorotoluene 12c . U

2-Chlorotoluene 12c . U
tort-Butylbenzene 240 .
1 ,2,4-Trimethylben_ene Sa8,
sec-Butylbenaene 67 . :J
p-Isopropyltoluene 125 . U

1,3-Dichlcrobenz-ene 12c . U
1,4-Dichlorobenzene 12S . U -
n-Butylbenaene 12S . U
1,?.-Dichlorobenzene 12S . U
1 ,Z-Dibrorro-3-Chloropropane 12S . U

1,2,4-Trichlorobenzene 218 .
Hexachlorobutadiene l-7c . U
Naphthalene ,3523 .
1,4,3-Trichlorobenzene 4?0 .

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

Lab Data File : >AA065 Method Number : 524 .2M
Lab Sample Nacre : HEA148683 PBS1151SS4 Date Analyzed : °00110
Matrix : Soil Date Collected : 8°1226
Dilution Factor : 12S .0 Date Received : 8°122°
Sample Info . : SC/MS A,TN,ES17019,Sul 524 .2,4gm,I80UL/SML

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

MS - MS/MSD compound

Concentration Detection
Compound _
------------------------------ --

ug/Kg
-----------------------

Limit
- -----------

Dichlorodifluoromethane 125 . U
Chloroarethane ' ' 12S . U
Vinyl Chloride 125 . U
Brortomethane 125 . U
Chloroethane 125 . U

Trichlorofluoromethane 125 . U
),I-Dichloroethene 125 . U
Methylene Chloride 12S . U
trams-1,2-Dichlorcethene 125 . U
1 ,1-Dichloroethene 12S . U

cis-1,2-Dichloroethene 12S . U
2,2-Dichloropropane 125 . U
Chloroform 12S . U
Bromachloronethane 125 . U
1,1,1-Trichloroethane 125 . U

1 ,1-E}ichloropropene 125 . U
Carbon Tetrachloride 125 . U
1,2-Dichloroethane 125 . U
Benzene 32 . J
Trichloroethene 125, U

1,2-Dichloropropane 12S . U
Brorrodichloronethane J
Dibromovrethane 125 . U
Toluene 17 . ,1
1,1,2-Trichloroethane 13 .

1,3-Dichloropropene 12S . U
Tetrachloroethene' 12S, U
Dibronochloronethane 125 . U
1,2-Dibronoethane - EDB 125 . U
Chloroben=ene 12S . U

Ethylbenzene 1023 .
1 ,1 ,1 ,2-Tetrachloraethane 12S U
n + p-Xylenes 732 .

.

( page I



'- HITTMAN-EHASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

' Lab Data-File : ?AA©6S Method Number : S24 .2M
Lab Sample Name : HEAISS683 PBS1131SS4 Date Analyzed : 900110
Matrix : Soil Date Collected : 891222
Dilution Factor : 12S .0 Date Received : 0°_1229
Sample Info . : 6C/MS A,TN,ES17@19,Sul S24 .2,4gm,100UL/SML

U - not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

- Concentration Detection
Compound . ug/Kg Limit
-------------------- -----------------------------------------------

__ o-Xylene 413 .
Styrene 125, U

.. 1 ,1 ,2,2-Tetrachlorcethane 19.4,
Isopropylben--ene 125 . .U

' Bromoform 125, U

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

2-Chlorotoluene
tort-Butylben=ene
1,2,4-Trimethylbenzene
Sec-Butylbenzene
p-Isopropyltoluene

1,3-Dichlorobenzene
1,4-Dichloroben=ene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chloropropene

1 ,2,4-Trichlorobenzene
He:cachlcrobutadiene
Naphthalene
1 ,2 ,3-Trichlorobenzene

S28 .

129 .
1122 .

493S .
385 .

12S . U
12S . U
125 . U

12c . U

125 . U

12S . U
12S . U

12S . U
12S . U
12S . U
125 . U
125 . U

12S . U
12S . U

(page 91 )



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

dii.

Lab Data File : >AAOS3 Method. Number : SZ4 .2M
Lab Sample Name : HEAI:8684 PBS1131SSS Date Analyzed : 900109

''Matrix : Soil Date Collected : 2°1229
Dilution Factor : 125 .0 Date Received : 8°1225
Sample Info . : GC/MS A,TN,ESI7019,Su1 524 .2,4gai,I00UL/5ML

U s not detected
J - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
Compound ug/Y.g Limit

----------------------------------------------
Dichlorodifluororrethane 125 . U
Chloronethane 125 . U
Vinyl Chloride 125 . U
Bromovrethane 125 . U
Chloroethane 125 . U

Trichloroflucromethane
I,)-Dichloroethene
Methylene Chloride
trams-1,2-Dichlaroethene
1,1-Dichloroethane

SH .

125 . U
125 . U

ci3-1,2-Dichloroethene
2,2-Dichlorapropane
Chloroform
Bromochloromethane
1 ,1 ,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichicroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Bromodichloromethane
Dibromorrethane
Toluene
1,1,2-Trichlcroethane

1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibronoethane - EDB
Chlorobenzene

Ethyibenzene
1 ,1 , 1 ,2-Tetrachicroethene
m + p-Xylenes

125 . U
125. U

125 . U
125 . U
125 . U
125 . U
125 . U

125 . U
125 . U
125 . U

16 . J
836 .

12S . U
125 . U
125 . U

2~ . J
125 . U
125 . U
125 . U
125 . U
125 . U
125 . U

32 9.

560 .
125 . U

( page 1 )



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

r
Lab Data File : ?AAOS3 Method Number : 524 .219
Lab Sample Name : HEAIISS84 PBS1131SS5 Date Analysed : °00109_
Matrix : Soil Date Collected : 891228
Dilution Factor : 12S .0 Date Received : 89122°
Sample Info . : 6C/MS AjN,ES17015,Sul E24 .2,agm,100UL/SML

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

MS - MS/MSD compound

Concentration . Deteciion
Compound
------------------------------

ug/Kg
------ ---------------

Limit
--------------

o-Xylene 170 .
Styrene 125 . U
1 ,1 ,2,2-Tetrachloroethane 12S . U
Isopropylbenzene 128 .
Bronco f orn 125 . U

1 ,2 ,3-Trichloropropane 125 . U
n-Propylben-ene_ 289 .
Bromobenzene 125 . U
1,3,5-Trimethylbenzene 1635 .
4-Chlorotoluene . . 125 . U

2-Chlorotoluene 12S . U
tart-Butylbenzene 422 .
1,2,4-Trimethylben-ene 2343 .
sec-Butylben=ene ~-0 .
p-Isopropyltoluene 806 .

1,3-Dichloroben--ene 125 . U
1,4-Dichloroben=ene 125 . U
n-Butylben=ene i25 . U
1,2-Dichlorobenzene 125 . U
1 ,2-Dibromo-S-Chloropropane 12S . . U

1,2,4-Trichloroben_ene 125 . U
Hexachlorobutadiene 125 . U
Naphthalene 63.:x2 .
1 ,2 ,3-Trichloroben.-ene 4S .

(page 2 )



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

Lab Data File : W066 Method Number : 524 .211
Lab Sample Name : HEAISS68S PBS1131SS5 Date Analyzed : 900110
Matrix : Sail Date Collected : 891229
Dilution Factor : 125 .0 Date Received : 8°122°
Sample Info . : 6C/MS A .TN,ES1701 B .Sul S24 .2 ,4gm ,100UL/5ML ., .

U - not detected
i - estimated value, below detection limit

MS s MS/MSD compound

Concentration Detection
Compound ,

-------------- ----
ug/Kg Limit

------------------------------------------
Dichlorodifluoromethane 12S . U
Chloroarethane 125 . U
Vinyl Chloride 12S . U
Bromomethane 12S . U
Chloroethane 12S . U

Trichicrofluoronethane 125 . U
1,1-Dichloroethene 12S . U -
Methylene Chloride . 125 . U
trams-l,2-Dichloroethene 125 . U_

1-Dichloroethane1 12S . U,

cia-1,2-Dic.hloroethene 12S . U
2,2-Dichicroprcpane 125 . U
Chloroform 12S . U
6romcchloromethane 12S . U
1,1,1-Trichlorcethene 125 . U

1,1-Dichloropropene 12c . U
Carbon Tetrachloride 12S . U
1,2-Dichloroethane 125 . U
Benzene 12S . U
Trichloroethene 12S . U

1,2-Dichloropropane 12S . U
Bromcdichlororrethane 125 . U
Dibrorrorrethane 125 . U
Toluene 12S . U
1 ;1,2-Trichloroethene 125 . U

1 , :+-Dichloropropane Inc . U
Tetrachlorcethene 125 . U

- Dibromochloromethane 125 . U
1,2-Dibroricethane - EDB 12S . U
Chlorcbenzene

dab,
12S . U

Ethylben2ene 125 . U
1,1,1,2-Tetrachloroethane 1n5 . U
m + p-Xylene3 125 . U

(page 1)



HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE OR6ANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AA066 Method Number : 524 .2M
Lab Sample Name : HEAIx8685 PBS1131SS6 Date Analyzed : 800110
Matrix : Soil Date Collected : 8°1223
Dilution Factor : 125 .0 Date Received : 891220-
Sample Info . : GUMS A .TN,ES17@19,Sul S24 .2,4gm,100UL/SML

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

MS - MS/MSD compound

Concentration Detection
Compound ug/Kg Limit
----------------- ---------------- --------------------------- --

o-Xylene 125 . U
Styrene 12S . U
1 ,1 ,2,2-Tetrachloroethane 463 . .
Isopropylbenzene 125 . U
Bromo forrr 125 . U

1 ,2 ,3-Trichloropropane
n-Propylbenzene
Bronobenzene
1,3,5-Trinethylbenzene
4-Chlorotoluene

2-Chlcrotoluene
tert-6utylbenzene-
1,2 ,4-Trimethylbenaene
sec-Butylbenzene
p-Isopropyltoluene

1,3-Dichlorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibrono-3-Chloropropane

1,2,4-Trichloroben=ene
Hexachlorobutadiene
Naphthalene
1 ,2 ,3-Trichlorobenzene

160 .

270 .

1743 .
172 .

12S . U
125 . U
125 . U

125 . U

125 . U
12S . U

12S . U
12S . U

125 . U
12S . U
125 . U
12S . U
12S . U

12S . U
12S . U

( page 2 )



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

,' Lab Data File : >AA055 Method Number : S24 .2M
(- Lab Sample Name : HEAIS8686 PBS1131SS7 Date Analyzed : 900109

Matrix : Soil Date Collected : 891228
Dilution Factor : 125 .0 Date Received : 8°1229
Sample Info . : 6C/MS ~,TN .ES17019,Sul S24 .2,4gn,i00UL/SML

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

! MS - MS/MSD compound

_ Concentration Detection
Compound ,

---------------------
ug/Ko

----- ------------
Limit

-----------------
Dichlorodifluoromethene 24 . J
Chloromethane 125 . U
Vinyl Chloride 125 " U
Bromomethane 125 . U
Chloroethane 125 . U

Trichlorofluoronethane 112 . J
i,l-Dichloroethene 125 . U
Methylene Chloride 426 .
trans-1,2-Dichloroethene 125 . U
1,1-Dichloroethane 125 . U

cis-1,2-Dichlorcethene 125 . U
2,2-Dichloropropene 12S . U
Chloroform - 125 . U
Bromochloronethene 125 " . U
1,1,1-Trichloroethane )25 . U

1 ,1-D.i,chloropropene 125 . U
Carbon Tetrachloride 125 . U
1,2-Dichloroethane 125 . U
Benzene 25 .- J
Trichlorcethene 846 .

1,2-Dichloropropane 125 . U
Bromodichicronethane 12S . U
Dibromomethane 125 . U
Toluene 877 . J
1,4,2-Trichloroethene 125 . U

1,3-Dichloropropane 125 . U
Tetrachicroethcne 125 . U
Dibronochloromethane 125 . . U
1,2-Dibromoethane - EDB 12S . U
Chioroben=ene 125 . U

Ethylbenzene S48 .
1 , 1 ,1 ,2-Tetrachlorcethane 41 . J
yr + p-Xylenes 647 .

( page 1 )



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

Lab Data File : >AAOSS Method Number : S24 .2M
Lab Sample Name : HEAI :8686 PBS11 .:r1SS7 Date Analyzed : 900109
Matrix : Soil Date Collected : 99129
Dilution Factor : 125 .0 Date Received : 891225
Sample Info . : GUMS A,TN,ES1701S,Sul S24 .2,4gm,100UL/SML

U - not detected
J e estimated value, below detection limit

MS - MS/MSD compound

_ Concentration Detection
Compound

--------------------- ---
ug/Kg

---------------------
Limit

------------
o-Xylene 424 .
Styrene 125 . U
1 ,1 ,2 ,2-Teirachloroethane . 23) .
Isopropylbenzene 176 .
Bromoform 125 . U

1,2,3-Trichlorapropane . 12S . U
n-Propylbenzene 369 .
Bromobenzene 12S . U
1 ,3,S-Trimethylben=ene 2553 .
4-Chlorotoluene 125 . U

2-Chlorotoluene 125 . U
tert-Butylben_ene 645 .
1 ,2 ,4-Trirrethylbenzene 309 .
sec-Butylben=ene 682 .
p-Isopropyltoluene IS0'r .

1,J-Dichlorobenzene 12S . U
1,4-Dichloroben=ene 1 .7 c . U
n-Butylbenzene 1415 . U
1,2-Dichloroben-zene 12S . U
1,2-Dibromo-S-Chloropropane 12S . U

1,2,4-Trichloroben=ene 125 . U
Hexachlorobutadiene- 125 . U
Naphthalene 7901 .
1 ,2 ,3-Trichlorobenzene 1 15 . J
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HITTMAN EBASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : >AAOS6 Method.Number : 524 .2M
- Lab Sample Name : HEAI38587 P8S1i31SS8 Date Analyzed : °00103

Matrix : Soil Date Collected : 891228
Dilution Factor : 125 .0 Date Received : 8°1223
Sample Info . : GC/MS A .TN .ES17019 .5ul 524 .2 ,Agm,100UL/SML

U - not detected
3 - estimated value, below detection limit

MS - MS/MSD compound

Concentration Detection
Compound ug/Kg Lirri t

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

Dichlorodiflucromethane 36 . J
Chloronethane 125 . U
Vinyl Chloride 12S . U
Bromomethane 125 . U
Chloroethane 125 . U

Trichlorofluoromethane
1,1-Dichloroethene
Methylene Chloride
trams-1,2-Dichloroethene
1,1-Dichlorcethane

20S .

125 . U
125 . U

cis-1,2-Dichloroethene
A-,2-1

.2Chloroform
Brorrochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichloroethane
Benzene .
Trichloroethene

1,2-Dichloropropane
Bromodichloromethane
Dibrorrorrethane
Toluene
i,l_,2-Trichloroethane

1,3-Dichicropropane
Tetrachloroethene
Dibromochloromethane
1 ,2-Dibrorroethane - EDS
Chloroben=ene

Ethylbenzene
1 ,1 ,1 ,2-Tetrachlorcethene
M + p-Xylenes

125 . U
125 . U

12s . U
125 . U
191.5 . U
125 . U
12S . U

125 . U
125 : U
i25 . U

25 . J
1i5 . U

125 . U
125 . U
125 . U

41 . J
12S . U

545 .
375 .
1115 .

12s . U
125 . U
125 . U
12s . U
125 . U

( page 1 )



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

Lab Data File : W056 Method Number : S24 .2M
. .Lab Sample Name : HEA138687 PBS1131SS8 Date Analy=_d : 900109
Matrix : Soil Date Collected : 8°1223
Dilution Factor : 125.0 Date Received : 8°1225
Sample Info . : GUMS A,TN,ES170.12,Sul S24 .2,4gn,100UL/SML

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

MS - MS/MSD compound

Concentration Detection
Compound
-------------------------------

ug/Kg
------------------------

Limit
-----------------

o-Xylene 703 .
Styrene 125 . U
1,1,2,2-Tetrachlcroethane 283 .
Isopropylbenzene 330 .
Bronoforn 125 . U

1,2,3-Trichloropropane 125 . U
n-Propylbenzene 612,
Bronobenzene 125 . U
1,3,5-Trimethylben_ene 4365 .
4-Chlorotoluene 125 . U

2-Chlorotoluene 125 . U
tert-Butylbenzene 618 .
1,2,4-Trinethylben-ene 4413,
sec-Butylben=ene 3S8,
p-Isopropyltoluene 1854 .

1,3-Dichlorobenzene 125 . U
1,4-Dichlorobenzene 125 . U
n-Butylbenzene 12S . U
1,2-Dichloroben=ene 31, 3
1,2-Dibromo-3-Chloropropane 125 . U

1,2,4-Trichlorobenzene 125 . U
Hexachlorobutediene 12S . U
Naphthalene 13388 .
i,2,3-Trichlorobenzene 1138,

m. (page 2)



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

Lab Data File : :AA067 Method Number : S24 :ZM
- Lab Sample Name : HEAIlt8683 PSS11 .51SS° Date Analysed : 200110

Matrix : Soil Date Collected : 891223
Dilution Factor : 125 .0 Date Received : 8°1229

_ Sample Info . : GC/MS A,TN,ESI70I2,Su1 S24 .2,4gn,100UL/SML

U - not detected
J = e3timated value, below detection limit

MS - MS/MSD compound

Concentration , Detection
Compound ' .
-- --------------------------

ug/Kg Limit
-------------------------- ------

Dichlorodifluoromethane 125 . U
Chlororrethane 125 . U
Vinyl Chloride 125 . U
Bromomethane 12S . U
Chloroethane 125 . U

Trichlorafluoromethane 12S . U
I,)-Dichloroethene 12S . U
Methylene Chloride 125 . U
tranz-1,2-Dichloroethene 12S . U .
1,1-Dichloroethane 12S . U

cis-1,2-Dichloroethene
2,2-Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane

1,1-Dichloropropene
Carbon Tetrachloride
1,2-Dichicroethane
Benzene
Trichloroethene

1,2-Dichloropropane
Brovrod i ch 1 ororrethane
Dibromonet have
Toluene
1 ,-1 ,2-Trichloroethane

1,3-Dichloropropane
Teirachloroethene
Dibromochloromethane
1 ,2-Dibrorroethane - EDS
Chlcrobenzene

Ethylbenzene
1 ,1 ,1 ,2-Tetrachioroethane
m + p-Xylenes

123 .

101° .

i40 .

38 .

125 . U
125 . U
129 . U
12S . U

i

125 . U
125 . U
1t'5 . U
12S . U

, .

12S . U
12S . U
125 . U _
125 . U
12S . U

12S . U
125 . U
125 .. U
125 . U
125 . U

i125 . U
f
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HITTMAN EHASCO ASSOCIATES, Inc .
VOLATILE ORGANIC ANALYSIS - TABULATED REPORT

Lab Data File : W067 Method Number : S24 .2M

Lab Sample Name : HEAI :8688 PBSi131SSS Date Analy=ed : °50110

Matrix : Soil Date Collected : 8°121-3
Dilution Factor : 12S .0 Date Received : 8°1225

Sample Info . : 6C/MS A,TN .ES17019,Sul S24 .2 ,4gn,100UL/SML

U = not detected
3 - estimated value, below detection limit

MS = MS/MSD compound

Concentration Detection

Compound ug/Kg Limit
-------------- -----------------------------

o-XYIene 125 . U
Styrene 125 . U
1 ,1 ,2,2-Tetrachloroethane 12S . U -
Ieopropylbenzene 12S . U
Bromo f orrr .12S . U

1 ,2 ,3-Trichloropropane
n-Propylbenzene
Brorrobenzene
1 ,3,5-Trfrrethylbenzene
4-Chlorotoluene

2-Chlorotoluene
tert-Butylbenaene
1 ,2,4-Trimethylben_ene
sec-Butylben=ene
p-Isopropyltoluene

1 ,.'r-Dichloroben=ene
1,4-Dichloroben_ene
n-Butylbenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-Chicropropane

1,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1 ,2 ,3-Trichlorobanzene

12S . U'
125 . U
125 . U

l~s .
125 . U

125 . U
125 . U

204 .
12S . U

_ 12S . U

125 . U
12S . U
12S . U
12S . U
12S . U

193 .
12S . U

1255 .
12S . U

( page 2 )
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1 .0 INTRODUCTION

This report summarizes the work performed during the first phase of an underground
storage tank (UST) Corrective Actions Remedial Investigation / Feasibility Study (RI/FS)
at the NASA Plum Brook Station (PBS). The projected scope of the overall investigation
was detailed in the PBS UST Corrective Actions RI/FS Work Plan developed by NASA

and Ebasco Environmental (August, 1990 - Final Draft) .

1.1 Obiectives

The USTs at PBS have been the subject of study since new UST regulations went into
effect in 1988 . The ultimate objective of the federally and state-mandated UST corrective
actions requirements is the cleanup of contaminated soil and ground water associated with
leaking USTs . The purpose of the overall Corrective Actions RUFS project of which the
current investigation is an initial element, is to : characterize the nature and extent of any
contamination in the soil, ground or surface water which has resulted from leakinJ UST
systems at four (4) separate areas at PBS; evaluate the currently available remedial
alternatives for addressing this contamination; and develop a Corrective Actions Plan for
the UST sites for managing the associated risks to human health and the environment.

The primary objectives of the current investigation were to compile. all the currently
available data from the previous and current investigations for each of the four (4) Tank
Areas, determine the contaminants present at each Tank Area (and consequently, the
contaminants not present), conclude which detected contaminants were logically and
physically linked to the reported contents of the former USTs and identify the pathways
by which the residual contamination present may spread. A secondary objective of the
investigation was to document either the presence or absence of contaminants at each
Tank Area so that a more efficient, targeted analytical program could be designed for any
future characterization work that may be required .

1 .2 Proiect Background

To comply with the 1988 regulations, twenty (20) USTs at the NASA Lewis Research
Center (LeRC) and nineteen (19) USTs at PBS were identified as requiring study under
a UST Compliance Program. The tanks were designated for study based on information
contained in LeRC and PBS UST inventory listings . In the fall of 1989, three more tanks
at LeRC were located, identified, and scheduled for removal. All forty-two tanks
contained petroleum products, hazardous spent solvents or unknown products.

A UST Compliance Program was designed by Ebasco Environmental and NASA to assure
that the - LeRC (which administratively includes PBS) was in compliance with the
applicable state and federal regulatory requirements for USTs . As part of implementing
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this program, the fourteen (1-i) tanks at PBS were removed . and UST Closure
Assessments were conducted by Ebasco. The locations of these former tank areas are
shown in Fi_ure 1-1 . Table 1-1 summarizes the principal events of the PBS UST project
history . Sampling and monitoring performed during the closure assessments indicated that
the tanks had been leaking, or that spills had apparently occurred . As a result, a 3-phase
Corrective Actions Remedial Investigation / Feasibility Study (RI/FS) for the PBS was
developed to characterize the nature and extent of any contamination, and to evaluate the
currently available remedial alternatives for addressing the contamination . Phase I was
the preliminary characterization effort aimed at describing current conditions at the tank
areas. Phase II of the plan was the Remedial Investigation, and Phase III was the
Feasibility Study.

Previously, the tank areas were assessed during tank closure activities, and during an
initial field program which included limited soil excavation, soil sampling, ground water
monitoring well installation, and soil gas surveys. The additional characterization
activities performed in this study focus on determining the full nature of the residual
contamination. and the potential for off-site migration of contaminants .

1 .3 Facilitv Backsround Information

The Plum Brook Station is located approximately 4 miles south of Sandusky, Ohio, and
covers approximately 6500 acres. Approximately 160 structures, many of them storage
facilities, are located at the Plum Brook Station (Environmental Resources Document for
NASA Lewis Research Center, May 1983). Much of the facilities at PBS are inactive
currently. Activities associated with the four primary areas of investigation during the
Phase 1 study are discussed as follows. Building 7131 at the Garage and Maintenance
area continues to be used for vehicle and equipment maintenance, and is currently staffed
with two to three employees. The remaining buildings in the Garage and Maintenance
area, Buildings 7122 and 7121, are not staffed and are not in active use. Durinc, the
Phase 1 investicyation, operations were taking place at the Space Power Facility (SPF) and
are expected to continue on an intermittent basis during the near future as various projects
are undertaken at the SPF. The pump station, Building 8133, is staffed by two employees
currently . The reactor area is inactive currently and no staff is assigned to the area. In
total there are approximately 100 people working at the Plum Brook Station, most of
whom are not regularly in the four Phase 1 areas of concern.

Acrease within the boundary of the site is primarily unused open space comprised of
woodland, brushland and grassland. Approximately 23% of the site is associated with
facilities and site operations (Environmental Resources Document for NASA Lewis
Research Center, 1990).

The land immediately surrounding the site is used as a rural residential area with homes
along the adjacent roadways. Farm fields and open fields with some wooded tracts
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account for the remainder of the immediate surroundin- 'properties.

There are 130 ground water well beyond the Plum Brook Station boundary which are
within a four mile radius of the site . None of these around water wells are within 3/-1 of
a mile of any of the tank areas included in the Phase 1 investigation .

The Plum Brook Station is underlain by lucustrine Glacial deposits and consolidated
sedimentary rock . The lucustrine deposits are composed of clays and silts. These
deposits were settled out of glacial lakes. The lake sediments are approximately 5 to 20
feet thick. Lucustrine deposits are poorly drained (Environmental Resources Document
for NASA Lewis Research Center, May 1983) .

The bedrock of the area is consolidated sedimentary rock . The regional dip of the strata
is easterly, and youn-er rocks crop out progressively from west to east . The bedrock is
limestone in the western part of the facility and shale in the eastern portion. The
limestone formations have considerable variation in physical and chemical structure;
nevertheless, the limestone has high porosity and makes excellent aquifers . The shale
material has little porosity, except for fractures near the surface (Environmental Resources
Document for NASA Lewis Research Center, May 1983).

1 .4 Previous Investieations

Nineteen (19) USTs at PBS were identified as requiring study under a UST Compliance
Program developed by Ebasco in 1989. From late June through December of 1989,
fourteen (14) USTs were removed from the PBS in accordance with this program. Table
1-2 identifies the tanks, indicates the areas from which they were removed, and notes the
type of material reported to have been stored in each tank given the best available
records.

The removal of the USTs included the performance of a closure assessment as required
by regulation. In addition, an initial remediation effort was conducted at the Garage and
Maintenance Area (Building No. 7132), and soil gas surveys were performed at three of
the four tank areas as indicated in Table 1-1 .- The results of each of these prior
investigations is included in the appropriate subsections of Section 3 .0 .
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TABLE 1-1
Summary of PBS UST Activities and Related Events

DATE ACTIVITY/EVENT

1988, May New Ohio State UST Regulations Promulgated
- O.A.C. 1301 :7-7-28 [Ohio Fire Code Article 28,

Flammable and Combustible Liquids]

1988, December 22 New Federal UST Regulations Promulsated
- 40 CFR Part 280 [Technical Standards and

Corrective Action Requirements for Owners and
Operators of Underground Storage Tanks]

1989, June 13 NASA Meets with Ohio State Fire Marshal's Office,
Bureau of UnderLround Storage Tank ReLyulation
(BUSTR) to Discuss Compliance with State and
Federal UST Resulations

1989, June NASA Receives Permit from BUSTR to Remove Three
USTs at the PBS

1989, June 28 - July 5 Underground Storage Tanks 7132-1 (#33), 7132-2 (#34),
71_32-3 (#35) are Removed from the Garage and
iNlaintenance Area
- Closure assessment (includin` soil, Lround water

and surface water sampling and analysis) performed

1989, July UST Compliance Program Developed for PBS
- Pro-ram outlined the UST removal and/or

replacement options available to NASA to comply
with the new resulations over a 3-year period

1989, August Monitoring wells installed at the Garage and Maintenance
Area

1989, August Closure Assessment Report for PBS USTs #33, #34 and
#35 is Finalized

1989, September Underground Storage Tanks 7121-1 (#28), 7121-2 (#29),
7121-3 (#30), 7121-4 (#31), 7131-1 (#32) are Removed
from the Garage and Maintenance Area
- Closure assessment (including soil sampling and

analysis) performed
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TABLE 1-1 (continued)

DATE ACTI VITY/EVENT

1989, September Underground Storage Tank 8133-1 (#39) is Removed from
the Pump Station Area
- Closure assessment (including soil sampling and

analysis) performed

1989, September Underground Storage Tanks 1411-1 (#24) and 1411-2 (n25)
are Removed from the Space Power Facility
- Closure assessment (including soil sampling and

analysis) performed

1989, September Preliminary Remediation Effort Undertaken at the Garage
and Maintenance Area
- 1,320 cubic yards of soil removed

1989, October BUSTR Directs Further Removal of Soil from the Tank Pit
at the Garaee and Maintenance Area
- 18 additional inches of soil is removed

1989, October 18 - 25 Soil Gas Survevs are Conducted at the Garase and
Maintenance Area, the Pump Station Area and the Space
Power Facility Area

1989, December Closure Assessment Report for PBS USTs 7#24, #25, #28,
,29. rr30, Y31, n3? and X39 is Finalized

1989, December UnderLyround Storage Tanks 1131-1 (#21), 1131-2 ("22) and
1131-3 (7#23) are Removed from the Reactor Building Area
- Closure assessment (including soil sampling and

analysis) performed

1990, January Revised NASA UST Compliance Program is
Finalized

1990, May Regulatory Jurisdiction for the PBS UST's is Turned Over
to the OEPA Northwest District Office by BUSTR Because
of Evidence of Hazardous Waste Contamination From Some
of the USTs Removed
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TABLE 1-1 (continued)

DATE ACTIVITY/EVENT

1990, May Closure Assessment Report for PBS USTs #r21, #22 and
#23 is Finalized

1990, June 12 Ebasco Submits Draft Work Plan for the PBS UST
Corrective Actions RI/FS to NASA for Review

1990, August 9 Ebasco Submits Final Work Plan for the PBS UST
Corrective Actions RI/FS to NASA

1990, September 25 NASA Submits Work Plan for the PBS UST Corrective
Actions RI/FS to the Ohio EPA for Review and
Concurrence

1990, October 5 Ebasco Be-ins Work on the First Phase of the Corrective
Actions RI/FS Project to Characterize the Current
Conditions at the Former UST Areas '
- Monitoring wells installed at all areas
- Soil, around water and sediment samples analyzed

PBS Phase I Report 1 - 6



TABLE 1-2

PBS USTs Removed During the 1989 Calendar Year

Location

Garage and
Maintenance Area:

Building 7121

No.
of Tanks

Capacity
Gallons Contents

Buildins 7131

Buildins 7132

Space Power Facilitv :

B uildins 1411

Pump Station :

Buildins 8133

Reactor Area:

Building 1131

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

respectively

1 1,500 waste oil

3 9,000 Lyasoline

2 1 .000 waste oil

1 750 sasoline/diesel

2 7,900 gasoline/diesel
and fuel

1 500 waste oil and solvents
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2.0 ASSESSMENT METHODOLOGY

2 .1 Overview of the Phase I Field Investigation Program

This section details the sampling locations and describes the sampling methods which
were used during the Phase I field investigation, which started in November 1990 and
continued into May 1991 . The following sections outline the procedures which were used
and the locations of samples collected during each portion of the field program . The field
activities involved in the Phase I field investigation included soil borings and sampling,
well installation, -round water sampling, and sediment sampling.

2 .1 .1 Sample and Sample Location Identifiers

All of the field samples and the sampling locations in the Phase I field investigation are
identified by a standard nomenclature . The location identifiers (IDs) have three segments
to the character string, while the sample identifiers have the same three se-menu and a
fourth segment indicating the sample medium. Both the location and sample IDs have
as the first segment of the identifier PBS, indicating Plum Brook Station. Both also have
as the second portion of the identifier an area code, either GM (Garage and Maintenance
Area), SP (Space Power Facility), PS (Pump Station), or RA (Reactor Area). During the
previous closure assessments the four digit building number, such as 1411 for the Space
Power Facility, was used as the location code. Following the area code, the field samples
have a sesment identifying the sample medium, either SB (soil boring), GW (ground
water) . or SS (sediment) . Both the sample and location identifiers end in the sequential
number assizned to each location in each area of concern. An example of a location code
would be PBS-GM-06, denoting the sixth boring location at the Garage and Maintenance
Area. An example of a sample code would be PBS-RA-SB-04, denoting a soil boring
sample at the fourth boring location at the Reactor Area.

2.1 .2 Soil Borings and Monitoring Well Installations

Soil borings were completed at 23 locations at the four different UST areas of concern
at the Plum Brook Station. Of these 23 soil borings, 20 were completed as ground water
monitoring wells. Although it was expected that 22 of the 23 soil boring locations would
be completed as wells, two locations were not completed as wells because of a lack of
around water. The boring log for each location can be found in Appendix E.

A11 of the well casino materials, including screens, .risers and bottom caps, was 304
stainless steel. A sand pack of #5 Medium Blast sand was poured around the screened
portion df each well . A bentonite seal was then placed above the sand pack to prevent
infiltration . All of the wells were then finished with a concrete base and an above ground

PBS Phase I Report 2 - 1



aluminum well protector. Well logs with well construction diagrams and elevations can
be found in Appendix F. As the final part of the well installation and prior to the ground
water sampling, each of the 20 monitoring wells was developed . Well development
consisted of removing from 4 to 5 well volumes with a hand bailer .

2.1 .3 Subsurface Soil Sample Collection

Hollow stem aueer drilling, usin- 4 1/4" augers, was used to complete all of the soil
borings during the Phase I field effort. Continuous .split spoon sampling was perfornied
during the drillin- at each borincy location . The split spoons used were 24" in length and
2" in diameter .

The split spoon samples were scanned with a photoionization detector (PID) and any
readings above background levels were noted. The recovery, composition, consistency,
and color of the soil samples were recorded in the field log book and are reported in the
boring logs in Appendix E.

A portion of each split spoon sample was placed in a stainless steel bowl to be
composited and then placed in sample containers for transport to the analytical laboratory .
The exception to this routine involved the collection of the volatiles sample. One split
spoon was selected between 5 feet .and ' 15 feet below the ground surface to be the
volatiles sample. The depth at which the volatiles sample was taken was determined by
scanning with the PID for elevated levels of volatiles . The sample containers for the
volatiles analysis were immediately filled and sealed after the split spoon was opened and
scanned with the PID.

Prior to setting up at each boring location, the split spoons and drilling equipment,
including ausers, rods, drill bit and tools, were decontaminated. A portable steam washer
was used to decontaminate this equipment. Potable water was used for the steam wash.
No solvents were used during the decontamination process.

2.1 .4 Ground Water Sample Collection

Ground water sampling was conducted at one background location and one contaminated
location for each of the four areas for a total of eight unique around water samples. The
schedule below lists the wells that were sampled at each area and also denotes whether
the well was considered to be a contaminated location or a back-round location prior to
sampling:
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TANK AREA

PRESUPYIED
BACKGROUND
LOCATION

Garase and Maintenance Area PBS-GM-02
Space Power Facility PBS-SP-01
Pump Station PBS-PS-04
Reactor Area PBS-RA-O1

PRESUIv1ED
CONTAINIINATED
LOCATION

PBS-GM-06
PBS-SP-06
PBS-PS-02
PBS-RA-04

Each of the eisht wells sampled was purged of three well volumes prior to taking the
around water samples. Both the well purging and the sampling was done with a stainless
steel bailer which was decontaminated prior to use at each monitoring well . The bailers
were disassembled and washed in a solution of distilled water and trisodium phosphate,
and then rinsed with distilled water. No solvents were used during the decontamination
of the bailers .

2.1 .5 Sediment/Surface Water Grab Sample Collection

Five sediment samples were collected as part of the field investigation . Two samples
each were collected at the Garage and Maintenance Area and the Space Power Facility,
and one was collected at the Pump Station. All of the samples collected were sampled
from the drainage channels near the former tank locations. As there were no drainase
channels near the former tank locations at the Reactor Area, no sediment sample was
collected at that area . The sediment samples from other areas were collected using a
stainless steel trowel and were placed in the sample jars for transport to the laboratory .

2.1 .6 Sample Shipment and Chain of Custody

All of the field samples collected, including subsurface soils, ground water and sediment,
were submitted to Hittman Ebasco for laboratory analysis. Chain of custody forms were
submitted to the laboratory with each set of samples submitted. Chain of custody forms
included each sample identifier, the sample matrix, the required analyses, and sample
collection date . Samples were submitted via an overnight delivery service on a daily
basis and were received by the laboratory within 24 hours of shipment. Samples were
logged in at the lab and the chain of custody forms were returned . Chain of custody
forms are included in Appendix G.

2.1 .7 Ground Water Level Measurements

Two rounds of ground water level measurements were taken. The first set of around
water level measurements was taken during well development in January 1991 . The
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second set of measurements was taken on May 9, 1991 to Let a second set of data for
detenninin2 Lround water flow characteristics. An electronic ground water level indicator
was used both times to obtain the water levels relative to the top of the well casings.
These data along with the surveying information provided by the NASA Facilities
Enaineerin2 Division were used to assess -round water flow at the four former UST
areas.

2.2 Overview of the Data Evaluation Process

2.2.1 Laboratory Data Quality Assurance and Quality Control

All of the samples collected during the Phase I field program were analyzed by Hittman
Ebasco Associates . All analytical laboratory data was generated using Data Quality
Objective (DQO) Level 4. This level requires full laboratory analytical procedures in
accordance with USEPA recognized quality control. Since the primary use of Phase I
data, at this time, is to focus Phase II, DQO Level 4 was not employed for independent
data validation of data from the laboratory. Data validation was performed by the
laboratory in accordance with Contract Laboratory Protocols (CLP) and independent data
validation can be completed in the future to qualify the data for use in the risk
assessment.

All of the field samples, duplicates and field blanks were analyzed for the Target
Compound List (TCL) volatiles . semivolatiles, and pesticides/PCBs and Target Analvte
List (TAL) metals and cyanide and Total Petroleum Hydrocarbons (TPH). Trip blanks
were analyzed for TCL voladles . The TCLrI'AL analyses were completed following
USEPA Contract Laboratory Protocols (CLP) for laboratory data quality standards . The
TPH analysis was performed in accordance with EPA method 418.1 . The laboratory
results for the TCLJTAL analyses were reported following stringent quality requirements
for laboratory blanks and laboratory data validation . The laboratory sample data reporting
forms (Form 1) are shown in Appendix H for each sample. A number of samples were
reanalyzed due to inconsistencies in lab quality control, such as matrix spike recoveries
out of the acceptable range. For samples that had more than one sample result both
sample results were reported.

Following the TCL volatiles and semivolatiles analysis Hittman Ebasco conducted a
library search to identify Tentatively Identified Compounds (TICs) . Numerous TICs were
identified for various samples and these TICS are shown on the Form 1 for each sample
in Appendix H. The TICs were not considered in the analysis of the Phase I data for
various reasons, first the very nature of ::'C;, i.e . compounds that are tentatively
identified, makes them very suspect, also according the Hittman Ebasco representatives
TICs can often be an indication of natural background hydrocarbons, related to this is the
fact that no correlation was found between the TICS and compounds suspected to be
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stored in the removed underLyround storage tanks.

The Contract Required Quantitation Limits (CRQL) for TCL/TAL analyses as set forth

in the CLP were met for the field samples and QA samples during the Phase I
operations . Soil sample results from Hittman Ebasco were reported on a wet weight basis

as CLP requires, because of this the soil samples results have slightly varying quantitation
limits due to variations in moisture content of the various soil samples. This is not
unusual with soil samples because of the varying soil characteristics and water content

of each unique sample. Sample quantitation limits that vary greatly from the CRQL are

a result of sample dilution due to elevated levels of contaminants in the sample.

2.2.2 Analytical Results for Organic Compounds

The results of analyses for organic compounds in the soil, ground water and sediment
samples taken at the site during past studies and the current investigation have been
compiled and presented for each Tank Area in Section 3 . In general, the set of organics
analyzed for in the past studies varied somewhat between studies and across the Tank
Areas. Consistent analyses were performed for all samples taken during the current
investisation . In this Report, results for all detected and undetected (but tested for)
organics have been presented as they appeared in the earlier original study reports.
Contaminant data from the previous investigations were summarized in a manner chosen
to best convey the nature and extent of any organics contamination present in a manner
consistent with the number of samples taken, the analyses performed on those samples,
and the quality of the data.

The oroanics data from the current investigation related to Volatile Organic Compounds,
semivolatile organic compounds (B/N/A extractables), pesticides, polychlorinated
biphenyls (PCBs), and Total Petroleum Hydrocarbons (TPH). With very few exceptions,
the organic compounds analyzed for in the soil, ground water, and sediment samples are
not naturally occurring at levels detectable by standard techniques . As such, finding such
a compound in a sample at a concentration above the detection limit is indicative of
anthropogenic contamination. All detected organics were, therefore, highlighted in this
Report. A notable exception to this generality may be the Total Petroleum Hydrocarbons .
Natural oil-bearing shales and limestones are present in the PBS area . The soil borings
conducted for the current investisation encountered shale bedrock beneath two of the
Tank Areas (areas where the borings were terminated at the bedrock) . It is possible that
rock samples from these areas may contain some detectable concentration of natural TPH.
However, the soil samples taken from the borings made for the current investigation
consisted of the overburden material (either naturally occurring or fill) which would not
be expected to have detectable TPH content. As such, the TPH de-tected in the current
overburden samples was generally taken to be indicative of UST leakage or spills
especially if concentrations exceeded about 40-50 m--/K!z .
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The procedure used to compile and review the analytical data generated during the current
investi-ation involved the following? :

l . The raw data sheets from the laboratory were examined and the data was
compiled into a series of comprehensive data tables . A data table was
constructed for each Tank A.-ca/environmental medium combination. This
amounted to a total of 15 major tables, representing the results of soil,
ground water, and sediment testing at each of the four areas (except for
sediments at the Reactor Area), and four tables showing the results of the
trip blanks and the soil, around water, and sediment field blanks . These
tables are included as Appendices A (soil results), B (ground water
results), C (sediment results), and D (blank results) . A separate table was
constructed for each Tank Area within Appendices A, B and C, with Table
1 pertaining to the Garage and Maintenance Area, Table 2 to the Space
Power Facility, Table 3 to the Pump Station and Table 4 to the Reactor
Area. Each appendix table contains the results of each analysis or
reanalysis performed for every sample in that Tank Area, and includes all
analytes, whether or not they were detected . Undetected results were noted
by the appropriate quantitative detection limit and the "U" qualifier. Each
appendix table lists the analytical results in the following order: volatile
organic compounds, semivolatile organic compounds, pesticidesIPCBs,
metals, cyanide, and TPH. The identification number, type, depth of
collection and date of collection also are noted for each individual sample.

2. The full set of data for each Tank Area was examined with respect to
QA/QC, observation of contamination in blanks, and identification of
possible laboratory contaminants . This review included direct discussions
with the laboratory. Based on this review and analysis, six organic
compounds were identified to be probable laboratory contaminants
(Methylene Chloride, Acetone, Carbon Disulfide, bis (2-
Ethylhexyl)phthalate, Butylbenzylphthalate and Di-n-Octylphthalate) and
one pesticide (Endosulfan Sulfate) was determined to be spurious due to
its general presence in the blanks . These compounds were not further
considered in relation to UST contamination.

3. The reviewed data on oreanics were summarized in both graphical and
tabular form for each Tank Area. Contaminant maps were developed
which identified where the various contaminants were detected at each area
and at what concentration . A separate contaminant map was developed for
the soil, ground water, and sediment data for each area . These are
presented and discussed below. The identified laboratory and blank

. contaminants were not included on these contaminant maps. Secondly,
summary tables of the or-ganics detected at each tank area were compiled .
These tables list all detected organics and identify the maximum
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concentration of each compound detected in each of the three
environmental media and at what frequency they were detected (e .,ar ., 3/7
representing detections in 3 out of 7 samples taken in that medium at that
Tank Area). These summary tables also are presented and discussed in
Section 3 .

2.2 .3 Analytical Results for Inorganic Compounds

Inorganics were not analyzed in any of the prior investivations, but were analyzed during
the current investication . Metals may have been associated with the USTs, in that metal
complexes have historically been added to fuels and lubricating oils, to enhance their
performance. Examples include zinc, barium, nickel, lead, and vanadium. Waste solvents
may also have become contaminated with metals through physical or chemical reaction
mechanisms. These inorganics represent possible contamination from the former fuel,
waste oil, and waste solvent USTs .

Unlike the vast majority of the organics tested for, the inorganics are naturally occurring
in soils. Many of these inorganics, however, are not associated with significant health
risks in connection with a broad range of soil concentrations and plausible exposures, and
others are actually required by the body. As such, detection of an inorganic in a soil
sample is not automatically a concern. The natural presence of inorganics in soils dictates
that some criteria be developed for judging if the level of the inorganic detected is
significantly greater than naturally occurring levels . Frequently, the "background"
concentration is used as this criterion. As the natural background level of an inorvanic
typically varies by 2 or 3 orders of magnitude, depending on where in the United States
the soil is, a measurement of local background concentration is required for making
judgments about possible anthropogenic sources of inorganics contamination.

As was previously noted, a set of the soil borings were located in areas thought not to be
influenced by the contamination from the leaking USTs. Two locations were chosen from
each of the four Tank Areas. However, upon review of the laboratory results of the soil
analyses from these samples, four of the eight samples were found to contain organics
contamination (PBS-GM-SB-02, PBS-PS-Si-01, PBS-PS-SB-04, PBS-SP-SB-02). As
organics contamination could be linked to inorganics contamination, the four samples
showing oroanics contamination were not considered in calculatin- the local background
inor~anics concentration statistics used in this Report . The concentrations measured in
the remaining four samples (PBS-GM-SB-O1, PBS-RA-SB-O1, PBS-RA-SB-06, and PBS-
SP-SB-01) were used to characterize the local background inorganics concentrations for
this study.

In keeping with the newly established OEPA "How Clean is Clean Policy" (OEPA, July
26,1991); the following equation was used to calculate "Upper Confidence
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Limits" (UCLs) .as criteria to compare to on-site inorganic concentrations to dtermine it
they are statistically greater than background :

X + k(a)

where, X = mean background concentration of compound
a = relative standard deviation of background data
k = tolerance factor.

These are shown for inorganics in Table 2-1 . When available, Table 2-1 also shows two
other criteria with regard to the inorganics. The first was published ranges of natural soil
inor2anics concentrations for the United States . As has been noted, these ranges are
characteristically wide, displaying significant regional variability. The second criteria
examined was the Soil Clean-Up Criteria being enforced by the State of New Jersey .
While these criteria .are not enforceable in Ohio, they provide an indication of the cut-off
levels of inorzanics that have been used as soil remediation targets in other places . The
State of Ohio currently has not established criteria for inorganic clean-up in soils.

Taken together, the method used to evaluate the analytical results for inorganics in . the
soils from the current investigation was to (refer to Table 2-1) :

1 . Establish the "local background" concentration of each inor-anic tested for
by averaging the four background samples and calculating their standard
deviation.

2. Calculating the OEPA criteria for comparison to background (i.e ., the
UCLs).

3. Compare the measured inorganics concentrations from each soil sample to
the UCL determined in Step 2. If this concentration was not exceeded,
determine that no problem was indicated. If this concentration was
exceeded, proceed to Step 4.

4. Determine if the inorganic exceeding the UCL is a natural nutrient or
element not typically of concern for health reasons. If the inorganic is not
typically considered a health risk in soils at these levels, determine that no
problem was indicated. If the inorganic did not fall into one of these two
categories. proceed to Step 5 .

5. Compare the sample concentration to the United States background rane
and the New Jersey . Soil Clean-Up Criteria (when these criteria exist) .
Determine whether the measured concentration fell outside the United
States range or exceeded the New Jersey criteria. If it did neither,
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determine that no problem was indicated. Otherwise, tla!-' the Inorganic and
location as a possible concern.

The results of applying this sequential data analysis approach to the information collected
during the current investigation is reported for each Tank Area in Section 3.

2.2.4 Ground Water Level Contours

The two sets of monitoring well around water level measurements, taken in May and
January, were combined with the wellhead surveying data to generate ground water
contour maps for each Tank Area . Separate contour maps were drawn for May and
January for each location . These maps showed the apparent local ground water flow
patterns at each Tank Area, including the influence of existing structures and topography .

In addition, the May ground water level measurements from each Tank Area were
combined to create an overall PBS ground water contour map. This map depicts the
overall site ground water flow direction, when local influences are netted out. The
around water contour maps for each Tank Area and time of year, as well as the overall
site contour map, are presented and discussed in Section 3.

2.2.5 Boring Loos and Well Loes

Field measurements and observations during the installation of the boreholes and
monitoring wells in the current investiLyation were used to develop the Boring Logs and
Well Loos contained in Appendices E and F, respectively . This information was used to
develop a general characterization of the soils and near surface stratigraphy at each of the
four Tank Areas. These descriptions are presented and discussed in Section 3.
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TABLE 2-1
Criteria Used for Comparisons

of Inorganics in Soils to Background Levels

OEPA
Criteria

NORGANICS

Mean Conc. in
Bkgd . Samples

(n=4)
(mg/Kg)

Standard
Deviation

k
Tolerance
Factor

Mean
+

k x s.d .

Range of
U.S . Bkgd.
Conc.(1)
(mg/Kg)

New Jersey
Soil Cleanup
Criteria(1)
(mg/Kg)

Aluminum 9845 3650 5.145 28624.25 NA NA
Antimony 1 .83 0.08 5.145 2.24 NA NA
Arsenic 6.53 2.65 5.145 20.16 1 .1-16.7 20

Barium 79.8 42.6 5.145 298.98 NA 400
Beryllium 0.46 0.04 5.145 0.67 1-7 NA
Cadmium 2.48 0.95 5.145 7.37 0.01-1 3
Calcium (N) 16165 8380 5.145 59280.10 NA NA
Chromium 16.1 4.51 5 .145 39.30 1-1500 100
Cobalt 11 .1 6.7 5 .145 45.57 NA NA
Copper 18 5.4 5 .145 45.78 2-200 170
Iron (N) 25075 . 9036 5 .145 71565.22 NA NA
Lead 9 .95 3.16 5.145 26 .21 2-200 250-1000
Magnesium (N) 5630 1728 5.145 14520 .56 NA NA
Manganese (N) 590 478 5.145 3049.31 NA NA
Mercury

1 0 .11 0.007 5.145 0.15 0.01-4 .8 1
Nickel 33 20 .36 5.145 137.75 3-550 100
Potassium I 964 597 5.145 4035.57 NA NA
Selenium 3.82 5 .3 5.145 31 .09 0 .01-6 4
Silver 0.63 0.05 5.145 0.89 0.01-5 5
Sodium (N) 585 270 7 .655 2651 .85 NA NA
Thallium 0.86 0.04 5 .145 1 .07 NA NA
Vanadium 26.5 12.1 5.145 88 .75 NA NA
Zinc 59 24.4 5.145 184.54 10-3000 350

Cyanide 1 .23 0 .08 5.145 1 .64 NA NA

NOTES
NA Not Available
(N) Nutrient / Not of Health Concern under These Conditions
(1) NJDEP, Summary of Approaches to Soil Cleanup Levels, Table 1



3.1) SITE CHARACTERIZATION FINDINGS

This section summarizes the studies conducted at each of the four tank areas, presents the
results of the studies. describes the contamination observed and the potential pathways for
contaminant migration. The locations of the four former PBS UST Areas are shown on
Fisure 3-1 .

For purposes of gaining some perspective on ground water flow, the theoretical Darcy's
Law flow velocity was calculated for the overburden aquifer using the measured ground
water level gradients and the theoretical hydraulic conductivity values for the soil units
encountered at each Tank Area (a maximum of 10'5 meters per second for fine sand to
a minimum of 10'" for clay, silt, or glacial till) . It must be highlighted that the hydraulic
conductivities used were characteristic published values reported to correspond to the
standard soil types encountered. No Tank Area-specific hydraulic conductivity (aquifer)
tests were conducted. As such, the calculational results must be considered to be
illustrative at best . Taking the maximum theoretical hydraulic conductivity for the various
soil units observed to be present at each Tank Area, the maximum horizontal around
water flow velocities associated with the January and May 1991 were calculated as

Vdr = [K (hi - h,)]/L

where,

Vd - Darcy's Flow Velocity
K = Theoritical hydraulic conductivity

(h, - h,) = Difference in hydraulic head
L = Distance along the flow path between the points where h, and h:

were measured.

It must be emphasized that this estimate is based on the theoretical performance of a
homogeneous water-bearin, layer consisting entirely of the most transmissive soil type .
This would generally be expected to be conservative, or leading to flow velocities higher
than what might actually be observed. All of the boreholes exhibited multiple soil units,
and many of these units are reported to have characteristic hydraulic conductivities many
orders of magnitude lower than the value used to scale the maximum flow velocity.
These factors would indicate that horizontal flow velocities in undisturbed areas (i.e.,
areas with no buried utility lines, building foundations, or other preferential pathway
structures) would be lower than the calculated values . On the other hand, a coarse gravel
utility trench or roadbed would be expected to allow for faster ground water migration
along its len-th . These preferential migration rates typically would be many times larger
than the theoretical Darcy Law rates that were calculated .

The -round water flow direction and velocity in the bedrock aquifer have not been
investigated .
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3 .4 Reactor Area

The Reactor Area consists of a number of buildings, roads, tunnels, open areas, structures .
Figure 3-1 shows the location of the Reactor Area at the Plum Brook Station. On
December 28, 1989, the permanent closure by removal of three (3) USTs was performed.

The USTs were lying adjacent to each other in a north-south direction, south of Building
No. 1311 . Two (2) of the tanks, 1311-1 (#21) and 1311-2 (#22) were 7,900 gallon steel
fuel oil tanks that were not in use at the time of their removal. Tank 1311-3 (#23) was
a 500 gallon steel waste oil tank which was in use until its removal. All three tanks were
installed in 1961 .
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3.4 .1 Previous Investigations and Results

3.4.1 .1 UST Closure Assessment

A UST closure assessment was performed as part of the tank removal operation . The
study consisted of a visual inspection of the tanks during and after removal,
environmental sampling, and air monitoring . Mr. Edwin Maglott of the State Fire
Marshall's Office, and Ms. Pamela Doerner of the Ohio EPA, along with the Ebasco field
representative, were onsite to oversee the removal of the USTs, and to inspect the tanks.
After the tanks were removed, they were visually inspected and found to be in good
condition structurally . There were no apparent holes or cracks in the tanks, and there was
very little visible corrosion.

Environmental sampling consisted of the collection of eleven (11) soil samples. Soil
samples were screened with an HNu photoionization meter to gain an indication of
whether volatile organic compounds were present in the samples. Three (3) samples were
taken from the tank cover soil to determine if there had been appreciable surface spillage,
overfilling or piping failures. Six (6) samples were taken from the soil underlying the
tanks, to detect the presence of any past or ongoing leaks.

Soil samples 1131-SS-1 through 1131-SS-6 were collected from beneath the tanks as
shown in Figure 3-35 and were analyzed for TPH, VOCs, EP Toxicity lead, and
ignitability . Samples 1131-SS-7, 1131-SS-8 and 1131-SS-9 were taken from the cover

- soil prior to the removal of the USTs. These samples were taken from the soil
containment area which was set up east of Building No. 1131 . The cover soil samples
were analyzed for TPH, VOCs, EP Toxicity lead, and ignitability .

Due to the apparent contamination, indicated by both the HNu readings and visual
inspection of the pit, it was determined that additional soil would be removed before the
tank pit was backfilled . However, no additional soil was removed on December 28th, due
to a lack of sufficient soil containment capacity . On December 29th, additional
containment areas were set up. Approximately 3 to 4 feet of additional soil was removed
from the pit bottom. The depth of the excavation was approximately 13 feet after the
additional excavation was completed. The soil at this depth was a hard, homogeneous
grey clay .

Two additional samples (1131-SS-10 and 1131-SS-11) were taken from the pit bottom
after the additional soil was removed. Figure 3-35 shows the sample locations. Sample
1131-SS-10 was taken along the northern side of the pit where it appeared that the
excavated soils had lvccn discolored, possibly due to contamination from the excavated
USTs. S_ ample 1131-SS-11 was taken along the eastern side of the pit beneath the
previous location of the waste oil tank. Both samples had background readings when
screened with the HNu. Both samples were analyzed for TPH and VOCs. The results
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of these analyses are summarized in Table 3-15 .

Samples 1131-SS-1 through 1131-SS-9 had lead concentrations below the detection limit,
and Flashpoints above 206°F. The concentrations of TPH in the excavated cover soil and
the pit bottom indicated that contamination of the surrounding soils has occurred . As
high concentrations of TPH were found in the soil which, covered the tanks, it would
seem that at least a portion of the soil contamination was due to piping failures,
overfilling or surface spills . Five of the samples from the pit bottom also showed
elevated levels of TPH. Samples 1131-SS-10 and 1131-SS-11, taken after an additional
3-4 feet of soil, was removed, did not show elevated levels of TPH.

Volatile organics were also detected in the soil samples. They included both possible
petroleum degradation products and other compounds such as chlorinated organics which
could have been found in the waste oil tank . Thirty-seven-(37) organics were detected
in various samples and the concentrations ranged as high as 13,388 u2/kL, for naphthalene
in 1131-SS-8. Ten VOCs were detected at ppm levels .

3.4.1.2 Soil Gas Survey

No soil gas survey was conducted at this location.

3.4.2 Current Investigation and Results

The field activities at the Reactor Area associated with the current investigation were
conducted on the following dates:

Soil Sampling : 12/4/90, 12/13/90, 12/14/90 and 12/17/90
Ground Water Sampling: 1/15%91 and 1/16/91
Ground Water Level Measurements: 1/9/91, 5/9/91

The results of these sampling and analysis activities, are presented below.

3.4.2.1 Soil Sampling and Analyses

Six soil borinss were completed around the Reactor Area. These borings were completed
to depths ranging from 10' to 22' . PBS-RA=01 and PBS-RA-06 were planned to be
background locations, while the remaining locations, PBS-RA-02 through PBS-RA-05 had
been selected to characterize the contarninstert area .

All of the soil borin=s in the Reactor Area were completed as ground water monitoring
wells. These locations are shown on Figure 3-36.
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3 .4.2.1 .1 Physical and General Stratigraphic Characteristics

Based on the six boreholes made at the Reactor Area as part of the current investigation,
the overburden material at the Reactor Area has an average thickness greater than 22 feet.
Figure 3-37 presents the generalized stratigraphic section for the Reactor Area showing
the types of soils and the order of occurrence of the soil units encountered. The surface
soil in this area is brown fine sand, with a mean thickness of 6 to 7 feet . In some places,
this unit is underlain by grey fine sand which varies in thickness from 2.5 to more than
14 ft. The grey fine sand is followed by grey sandy-clayey silt, which has a maximum
thickness of 4 feet and overlies the grey silty clay . At PBS-RA-O1, the brown fine sand
is underlain by grey sandy-clayey silt with a thickness of 8 feet . This unit was followed
by grey clayey silt . The bedrock was not encountered by any boring at this area. The
overburden does not appear, to the extent that it has been investigated, to be a water
bearing unit. The monitoring wells exhibit low yield as was seen during well the
development effort. Following the purging of about 6 gallons of water, the wells were
unable to sustain enough water to continue purging.

3.4.2.1 .2 Nature and Extent of Contamination

The samples collected from the boreholes at the Reactor Area were composited over the
total depth of the boring except for the volatiles samples which were ranging from 4 to
10 feet below the ground surface. The complete results of the chemical analyses of these
samples are presented in Table A-4 in Appendix A. A summary of the detected organic
compounds is presented in Table 3-16. Excluding the probable laboratory contaminants,
four (4) different volatile organic compounds were detected in this set of samples. These
four volatiles (1,2-Dichloroethene (Total) at 120 ppb, 1,1,1-Trichloroethane at 22 ppb,
Trichloroethene at 760 ppb, and Tetrachloroethene - 19 ppb) were all detected only in one
of the six samples, PBS-RA-SB-05 . This sample was taken approximately 70 feet east
of the former UST location . The distribution of the organics detected in the soils at this
Tank Area is presented in Figure 3-38. Table 3-16 and Figure 3-38 also indicate that five
or six non-lab contaminant semivolatile organic compounds belonging to the PAH family
also were reported by the laboratory for the two samples just south of the Building . As
is noted, the laboratory reported estimated concentrations for these compounds at levels
associated with 20% to 65% of the sample detection limit. Consequently, the listed
semivolatiles may practically be considered not detected . TPH was detected at 3 of the
6 sampling locations. The highest measured value of 159 ppm, was associated with the
sampling location due west of Building No. 1131 next to the roadway. The other two
concentrations, for the two soil samples taken south of Building No. 1131, were
approximately at the detection limit. Using the inorganics comparison methodology and
criteria described earlier, no inorganics are indicated to be of concern in the soils at the
Reactor Area. Two inorganics (Calcium and Magnesium) were detected at levels
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exceeding their calculated UClrs indicating signicant difference from background, but
these inomanics are not generally of concern with respect to toxic health hazard .

3 .4.2.2 Ground Water Sampling and Analysis

3.4.2.2.1 Nature and Extent of Contamination

Two ground water samples were taken at the Reactor Area as part of the current
investigation, one from a well expected to be heavily contaminated (PBS-RA-04) and one
from a well expected to be clean (PBS-RA-O1) . The complete results of the chemical
analyses of these samples are presented-in Table B-4 in Appendix B. A summary of the
detected organic compounds is presented in Table 3-16 . As can be seen, no volatile or
semivolatile organics, PCBs, or TPH were detected in either of these two samples . A
very trace amount (0.097 ppb) of the insecticide Beta-BHC was detected in the presumed
background well (see Figure 3-39) . Because insecticides were not stored in the USTs,
the presence of the Beta-BHC in ground water is not associated with the former USTs.

3.4.2.2.2 Ground Water Flow

Figures 3-40 and 3-41 present the local ground water elevation contours developed from
the January 9, 1991 and May 9, 1991 ground water level measurements, respectively.
The ground water elevation contours for this area reflect the presence of the underground
tunnel which connects Building Nos. 1134, 1131 and 1152 in this area. A dewatering
operation is taking place at this tunnel in which ground water draining into the area
around the tunnel is collected and pumped out. The dewatering in this area has a
pronounced local effect on ground water elevations and flow direction. The dewatering
of the tunnel dominates the local ground water flow pattern in the surrounding area,
including the former location of the USTs. This local effect diminishes with distance
from the dewatering point, and the overall site ground water level contours shown in
Figure 3-15 become more representative . In the area of the excavated tanks the ground
water table during the Phase I investigation was above the level were the removed tanks
had been located.

Taking the maximum theoretical hydraulic conductivity for the various soil units observed
to be present at this Tank Area, the maximum horizontal ground water flow velocities
associated with the January and May 1991 were calculated to be 72 and 58 feet per year,
respectively. These calculated velocities ire roughly a factor of 30 to 50 higher than the
velocities calculated for the other areas. This calculation also highlighted the relative
steepness of the gradients in this area .
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3.4.2.3 Sediment Sampling and Analysis

No sediment sampling or analysis was performed at the Reactor Area as part of the
current investigation .

3.4.3 Conclusions for Reactor Area

Although the USTs removed at the Reactor Area appeared to be in good condition
structurally, with no holes or cracks, initial soil sampling identified significantly elevated
levels of a variety of fuel products and solvent compounds in the soil beneath and
surrounding the tanks. The most recent sampling confirmed the presence of solvents in
the soils from the sampling locations next to the south side of Building No. 1131 . Trace
or low levels of TPH were found in the three soil samples taken adjacent to the south or
west sides of the Building . Trace levels of a number of semivolatile PAH compounds
were also found in the samples closest to the former UST location . It is not clear at this
time that the source of the PAHs is the former USTs, given the low concentrations of
these compounds reported by the laboratory. No inorganics were highlighted to be of
possible concern based on the current investicration . No PCBs were detected in any soil
or ground water sample and a trace level of an insecticide was detected in the intended
"background" location ground water sample for this Tank Area.

Transport and migration of contamination from the former UST locations at the Reactor
Area would appear to be dictated by the movement of ground water and the apparent
tunnel dewatering operation . This activity, as reflected in the local ground water level
contours constructed for this Tank Area, would appear to be drawing the contamination
away from the former UST locations toward the northwest. As the collected ground
water is not treated before being dischamed into Pentolite Ditch, any contaminated ground
water collected at the tunnel would be transported directly to the surface water and
sediments in the Ditch.
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TABLE 3-15
Results of Soil Analyses for the Building 1131 Tank Area

at the Reactor Area

Volatile Organic Compounds

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1 Dichloroethene
Methylene Chloride
trans-1 ;2-Dichloroethene
1,1 Dichloroethane
cis-1,2 Dichloroethene
2,2 Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane
1,1 Dichloropropene
Carbon Tetrachloride
1,2 Dichloroethane
Benzene
Trichloroethene
1,2 Dichloropropane
Bromodichloromethane
Dibromomethane
Toluene
1,1,2-Trichloroethane
1,3 Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromomethane-EDB
Chlorobenzene
Ethylbenzene
1,1,1,2-Tetrachloroethane
m & p -Xylenes
o-Xylene
Styrene
1,1,2,2-Tetrachloroethane
Isopropylbenzene
Bromoform
1,2,3- Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5 Trimethylbenzene

Maximum Concentration
Detected in Soil

Building 1131
Tanks #21, 22, 23

ug/Kg Frequency

61 4 / 11
ND -
ND -
ND -
990 2 / 11
120 3/11
ND -
503 6/11
17 1 /11

6120 4 / 11
165 1 /11
ND -

1 1 / 11
ND -
891 4 / 11
ND -
91 1 /11
178 1 /11
32 6/11

1019 6/11
ND -
23 1 /11
ND -
41 7/11

143 1 /11
ND -

1043 2/11
ND -
ND -
ND -

1093 9/11
375 3/11
1115 9/11
703 8/11
ND -
463 6/11
380 5/11
ND -
9 1/11

612 6/11
ND -

4365 10/11

ND Not Detected



TABLE 3-15 Continued
Results of Soil Analyses for the Building 1131 Tank Area

at the Reactor Area

Volatile Organic Compounds

4-Chlorotoluene
2-Chlorotoluene
tert-Butylbenzene
1,2,4 Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
1,3 Dichlorobenzene
1,4 Dichlorobenzene
n-Butylbenzene
1,2 Dichlorobenzene
Dibromo-3-Chloropropane
1,2,4 Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3 Trichlorobenzene

TPH (mg/Kg)

Maximum Concentration
Detected in Soil

Building 1131
Tanks #21, 22, 23

ug/Kg Frequency

ND -
ND -
645 9/11
4413 10/11
858 7/11
1854 6/11

2 1 /11
2 1 /11

ND -
31 1 /11
ND -
575 5/11
404 2 / 11

13388 11 / 11
1025 10/11

3570 9/11

ND Not Detected



TABLE 3-15
Results of Soil Analyses for the Building 1131 Tank Area

at the Reactor Area

Volatile Organic Compounds

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1 Dichloroethene
Methylene Chloride
trans-1 ;2-Dichloroethene
1,1 Dichloroethane
cis-1,2 Dichloroethene
2,2 Dichloropropane
Chloroform
Bromochloromethane
1,1,1-Trichloroethane
1,1 Dichloropropene
Carbon Tetrachloride
1,2 Dichloroethane
Benzene
Trichloroethene
1,2 Dichloropropane
Bromodichloromethane
Dibromomethane
Toluene
1,1,2-Trichloroethane
1,3 Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromomethane-EDB
Chlorobenzene
Ethylbenzene
1,1,1,2-Tetrachloroethane
m & p -Xylenes
o-Xylene
Styrene
1,1,2,2-Tetrachloroethane
Isopropylbenzene
Bromoform
1,2,3- Trichloropropane
n-Propylbenzene
Bromobenzene
1,3,5 Trimethylbenzene

Maximum Concentration
Detected in Soil

Building 1131
Tanks #21, 22, 23

ug/Kg Frequency

61 4/11
ND -
ND -
ND -
990 2/11
120 3/11
ND -
503 6/11
17 1 /11

6120 4/11
165 1 / 11
ND -

1 1 / 11
ND -
891 4/11
ND -
91 1 /11
178 1 /11
32 6/11

1019 6/11
ND -
23 1 /11
ND -
41 7/11

143 1 /11
ND -

1043 2/11
ND -
ND -
ND -

1093 9/11
375 3/11
1115 9/11
703 8/11
ND -
463 6/11
380 5/11
ND -
9 1/11

612 6/11
ND -

4365 10/11 1

ND Not Detected



TABLE 3-15 Continued
Results of Soil Analyses for the Building 1131 Tank Area

at the Reactor Area

Volatile Organic Compounds

4-Chlorotoluene
2-Chlorotoluene
tert-Butylbenzene
1,2,4 Trimethylbenzene
sec-Butylbenzene
p-Isopropyitoluene
1,3 Dichlorobenzene
1,4 Dichlorobenzene
n-Butylbenzene
1,2 Dichlorobenzene
Dibromo-3-Chloropropane
1,2,4 Trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3 Trichlorobenzene

TPH (mg/Kg)

Maximum Concentration
Detected in Soil

Building 1131
Tanks #21, 22, 23

ug/Kg Frequency

ND -
ND -
645 9 / 11

4413 10 / 11
858 7 / 11
1854 6/11

2 1 /11
2 1 / 11

ND -
31 1 / 11
ND -
575 5/11
404 2 / 11

13388 11 / 11
1025 10 / 11

3570 9 / 11

ND Not Detected



Soil Unit

Brown Fine Sand

- '* Grey Fine Sandv
E
R
B * Grey Sandy Clayey Sift
U
R
D
E ~k Grey Clayey Sift
N

Grey Silty Clay

Range of Unit Thickness
at the Tank Area

6. - 8 .

2-5*->14'

1 .5'-8'

>1 .5

Unit not encountered at all borehole locations

NOTE Bedrock was not reached at this Tank Area; Drilling was
completed in the first confining layer encountered

NASA PLUM BROOK STATION
UNDERGROUND STORAGE TANK
CORRECTIVE ACTIONS REMEDIAL

INVESTIGATION/FEASIBILITY STUDY:
PHASE I

Generalized Stratigraphic Section

REACTOR AREA

EBASCO ENVIRONMENTAL NOTTO SCALE
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TABLE 3-16
SUMMARY OF ORGANIC CONTAMINANTS DETECTED AT THE

REACTOR AREA

REACTOR AREA MAXIMUM CONCENTRATION DETECTED IN
SOIL GROUND WATER

VOLATILE ORGANIC
COMPOUNDS ug/Kg Freq . ug/L Freq.

Methylene Chloride ' 95 5/fi ND
Acetone ' 320 BE 4/6 ND
Carbon Disulfide ' 31 3/6 ND
1,2-Dichloroethene (Total) 120 1/6 ND
1,1,1-Trichloroethane 22 1/6 ND
Trichloroethene 760 E 1/6 ND
Tetrachloroethene 19 1/6 ND

SEMIVOLATILE ORGANIC
COMPOUNDS ug/Kg Freq . ug/L Freq.

Phenanthrene 290 J 2/6 ND
Anthracene 93 J 1/6 ND
Fluoranthene 270 J 2/6 ND
Pyrene 230 J 2/6 ND
Benzo(a)anthracene 130 J 2/6 ND
Chrysene 130 J 216 ND
bis(2-Ethylhexyl)phthalate ' 590 1/6 ND

PESTICIDE / PCBs
COMPOUNDS ug/Kg Freq. ug/L Freq .

Beta-BHC ND 0.097 112

TOTAL PETROLEUM
HYDROCARBONS mg/Kg Freq . mg/L Freq .

TPH 159 3/6 ND

NOTES : " Probable Laboratory Contaminants (See Text)
+ J Estimated, Value Below the Quantitation Limit

E Concentration Exceeds Calibration Range of GC/MS Instrument
B Analyte Found in Associated Blank

ND Not Detected
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TABLE A-4 SOIL SAMPLE RESULTS FORTHE REACTOR AREA Page 1 of 9

SAMPLE IDENTIFICATION

Sample Type
Sample Depth Below Surface
Date Sampled

RA-SB01

Grab
8'-10'
12-4-90

(RA-SBO1)

Grab
8'-10'
12-4-90

RA-SB02

Grab
6'-8'

12-13-90

(RA-SB02)

Grab
6'-8'

12-13-90

RA-SB03

Grab
6'-8'

12-13-90

(RA-SB03)

Grab
6'-8'

12-13-90

RA-SB04

Grab
4'-6'

12-14-90

(RA-SB04)

Grab
4'-6-

12-14-90

VOLATILE ORGANIC
COMPOUNDS (ug/Kg) RA-SB01 (RA-SB01) RA-SB02 (RA-SB02) RA-SB03 (RA-SB03) RA-SB04 (RA-SB04)

Chloromethane 13 U 13 U 12 U 12 U 12 U 12 U 12 U 12 U
Bromomethane 13 U 13 U 12 U 12 U 12 U 12 U 12 U 12 U
Vinyl Chloride 13 U 13 U 12 U 12 U 12 U 12 U 12 U . 12 U
Chloroethane 13 U 13 U 12 U 12 U 12 U 12 U 12 U 12 U
Melhylene Chloride 7 U 18 6 U 82 6 U 95 6 U 21
Acetone 32 98 12 U 69 12 U 320 BE 12 U 12 U
Carbon Disullide 31 7 U 3 J 12 6 U 31 6 U 6 U
1,1-Dichloroelhene 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
1,1-Dichloroelhane 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloroelhene (i otal) 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
Chloroform 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloroethane 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
2-Butanone 13 U 13 U 12 U 12 U 12 U 12 U 12 U 12 U
1,1,1-Trichloroelhane 7 U 7 U 6 U 6 U 6 U 6 U 22 6 U
Carbon Tetrachloride 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
Vinyl Acetate 13 U 13 U 12 U 12 U 12 U 12 U 12 U 12 U
Bromodichloromethane 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloropropane 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
cis-1,3-Dichloropropene 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
Trichloroethene 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
Dibromochloromethane 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U

Notes Oualifiers
( ) Denote Sample Reanalysis U Undetected

J Estimated, Value Is below Ouantitation Limit
8 Analyte found in associated blank
E Concentration exceeds calibration range of GC/MS



TABLE A-4 SOIL SAMPLE RESULTS FORTHE REACTOR,AREA Page 2 of 9

SAMPLE IDENTIFICATION

Sample Type
Sample Depth Below Surface
Date Sampled

RA-SB01

Grab
8'-10'
12-4-90

(RA-SBOI)

Grab
8'-10'
12-4-90

RA-SB02

Grab
6'-8'

12-13-90

(RA-SB02)

Grab
6'-8'

12-13-90

RA-SB03

Grab
6'-8'

12-13-90

(RA-SB03)

Grab
6'-8'

12-13-90

RA-SB04

Grab
4'-6'

12-14-90

(RA-SB04)

Grab
4'-6-

12-14-90

VOLATILE ORGANIC
COMPOUNDS (ugfKg) RA-SB01 (RA-SB01) RA-SB02 (RA-SB02) RA-SB03 (RA-SB03) RA-SB04 (RA-SB04)

1,1,2-Trichloroethane 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
Benzene 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
trans- 1,3-Dichloropropene 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
Bromoiorm 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
4-Methyl-2-Pentanone 13 U 13 U 12 U 12 U 12 U 12 U 12 U 12 U
2-Hexanone 13 U 13 U 12 U 12 U 12 U 12 U 12 U 12 U
Telrachloroelhene 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
1,1,2,2-Teirachloroelhane 7 U 7 U 6 U .6 U 6 U 6 U 6 U 6 U
Toluene 7 U 7 U 6 U . 6 U 6 U 6 U 6 U 6 U
Chlorobenzene 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
Ethylbenzene 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
Styrene 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U
Xylenes (Total) 7 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U

Notes
() Denote Sample Reanalysis

Qualifiers
U Undetected
J Estimated, Value Is below Ouantitation Limit
B Analyte found in associated blank
E Concentration exceeds calibration range of GC/MS
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TABLE A-4 SOIL SAMPLE RESULTS FOR THE REACTOR AREA Page 3 of 9

SAMPLE IDENTIFICATION

Sample Type
Sample Depth Below Surface
Date Sampled

RA-SB05

Grab
4'-6'

12-14-90

(RA-SB05)

Grab
4'-6'

12-14-90

RA-SB06

Grab
4'-6'

12-17-90

(RA-SB06)

Grab
4'-6-

12-17-90

VOLATILE ORGANIC
COMPOUNDS (ug/Kg) RA-SB05 (RA-SB05) RA-SB06 (RA-SB06)

Chioromethane 12 U 63 U 13 U 13 U
Bromomethane 12 U 63 U 13 U 13 U
Vinyl Chloride 12 U 63 U 13 U 13 U
Chloroethane 12 U 63 U 13 U 13 U
Methylene Chloride 6 U 31 U 6 U 31
Acetone 12 U 63 U 13 U 63
Carbon Disullide 6 U 31 U 6 U 6 U
1,1-Dichloroelhene 6 U 31 U 6 U 6 U
1,1-Dichloroethane 6 U 31 U 6 U 6 U
1,2-Dichloroethene (Total) 120 31 U 6 U 6 U
Chloroform 6 U 31 U 6 U 6 U
1,2-Dichloroethane 6 U 31 U 6 U 6 U
2-Butanone 12 U 63 U 13 U 13 U
1,1,1-Trichloroethane 6 U 31 U 6 U 6 U
Carbon Tetrachloride 6 U 31 U 6 U 6 U
Vinyl Acetate 12 U 63 U 13 U 13 U
Bromodichloromethane 6 U 31 U 6 U 6 U
1,2-Dichloropropane 6 U 31 U 6 U 6 U
cis-1,3-Dichloropropene 6 U 31 U 6 U 6 U
Trichloroethene 760 E 460 6 U 6 U
Dibromochloromethane 6 U 31 U 6 U 6 U

Notes Oualiliers
( ) Denote Sample Reanalysis U Undetected

J Estimated, Value is below Ouantitation Limit
B Analyle found in associated blank
E Concentration exceeds calibration range of GC/MS
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TABLE A-4 SOIL SAMPLE RESULTS FOR THE REACTOR AREA Page 4 of 9

SAMPLE IDENTIFICATION

Sample Type
Sample Depth Below Surface
Date Sampled

RA-SB05

Grab
4'-6'

12-14-90

(RA-SB05)

Grab
4'-6'

12-14-90

RA-SB06

Grab
4'-6'

12-17-90

(RA-SB06)

Grab
4'-6-

12-17-90

VOLATILE ORGANIC
COMPOUNDS(ug/Kg) RA-SB05 (RA-SB05) RA-SB06 (RA-SB06)

1,1,2-Trichloroethane 6 U 31 U 6 U 6 U
Benzene 6 U 31 U 6 U 6 U
trans- 1,3-Dichloropropene 6 U 31 U 6 U 6 U
Bromolorm 6 U 31 U 6 U 6 U
4-Methyl-2-Penlanone 12 U 63 U 13 U 13 U
2-Hexanone 12 U 63 U 13 U 13 U
Tetrachloroethene 19 31 U 6 U 6 U
1,1,2,2-Tetrachloroethane 6 U 31 U 6 U 6 U
Toluene 6 U 31 U 6 U 6 U
Chlorobenzene 6 U 31 U 6 U 6 U
Ethylbenzene 6 U 31 U 6 U 6 U
Styrene 6 U 31 U 6 U 6 U
Xylenes (Total) 6 U 31 U 6 U 6 U

Notes
() Denote Sample Reanalysis

Qualifiers
U Undetected
J Estimated, Value Is below Quantilation Limit
B Analyte found in associated blank
E Concentration exceeds calibration range of GC/MS



TABLE A-4 SOIL SAMPLE RESULTS FOR THE REACTOR AREA Page 5 of 9

SAMPLE IDENTIFICATION

Sample Type
Sample Depth Below Surface
Date Sampled

RA-SB01

Composite
0'-16'
12-4-90

(RA-SB01)

Composite
0'-16'
12-4-90

RA-SB02

Composite
0'-20'

12-13-90

RA-SB03

Composite
0'-22'

12-13-90

RA-61304

Composite
0'=10'

12-14-90

RA-SB05

Composite
0'-10'

12-14-90

RA-SB06

Composite
0'-10'

12-17-90

SEMIVOLATILE ORGANIC
COMPOUNDS (ug/Kg) RA-SB01 (RA-SB01) RA-SB02 RA-SB03 RA-SB04 RA-SB05 RA-SB06

Phenol 450 U 500 U 430 U 440 U 440 U 440 U 440 U
bis(-2-Chloroethyl) Ether 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2-Chlorophenol 450 U 500 U 430 U 440 U 440 U 440 U 440 U
1,3-Dichlorobenzene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
1,4-Dlchlorobenzene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Benzyl alcohol 450 U 500 U 430 U 440 U 440 U 440 U 440 U
1,2-Dichlorobenzene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2-Methylphenol 450 U 500 U 430 U 440 U 440 U 440 U 440 U
bis(-2-Chloroisopropyl) Ether 450 U 500 U 430 U 440 U 440 U 440 U 440 U
4-Methylphenol 450 U 500 U 430 U 440 U 440 U 440 U 440 0
N-Nitroso-Di-n-propylamine 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Hexachloroethane 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Nitrobenzene 450 U 500 U 430 U .440 U 440 U 440 U 440 U
Isophorone 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2-Nilrophenol 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2,4-Dimelhyiphenol 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Benzoic acid 2300 U 2500 U 2100 U 2200 U 2200 U 2200 U 2200 U
bis(-2-Chloroethoxy) methane 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2,4-Dichlorophenol 450 U 500 U 430 U 440 U 440 U 440 U 440 U
1,2,4-Trichlorober.zene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Naphthalene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
4-Chloroaniline 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Hexachlorobutadiene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
4-Chloro-3-methylphenol 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2-Melhylnaphihalone 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Hexachlorocyclopentadiene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2,4,6-Trichlorophenol 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2,4,5-Trichlorophenol 2300 U 2500 U 2100 U 2200 U 2200 U 2200 U 2200 U

Notes Qualifiers
( ) Denotes Sample Reanalysis U Undetected

J Estimated, Value is below the Quantitallon Limit



TABLE A-4 SOIL SAMPLE RESULTS FOR THE REACTOR AREA Page 6 of 9

SAMPLE IDENTIFICATION

Sample Type
Sample Depth Below Surface
Date Sampled

RA-SB01

Composite
0'-16'
12-4-90

(RA-SB01)

Composite
0'-16'
12-4-90

RA-SB02

Composite
0'-20'

12-13-90

RA-SB03

Composite
0'-22'

12-13-90

RA-SB04

Composite
0'-10'

12-14-90

RA-SB05

Composite
0'-10'

12-14-90

RA-SB06

Composite
0'-10'

12-17-90

SEMIVOLATILE ORGANIC
COMPOUNDS(ug/Kg) RA-SB01 (RA-SB01) RA-SB02 RA-SB03 RA-SB04 RA-SB05 RA-SB06

2-Chloronaphlhalene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2-Nitroaniline 2300 U 2500 U 2100 U 2200 U 2200 U 2200 U 2200 U
Dimethyl Phthalate 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Acenaphthylene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2,6-Dinilrotoluene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
3-Nilroaniline 2300 U 2500 U 2100 U 2200 U 2200 U 2200 U 2200 U
Acenaphlhene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2,4-Dinitrophenol 2300 U 2500 U 2100 U 2200 U 2200 U 2200 U 2200 U
4-Nitrophenol 2300 U 2500 U 2100 U 2200 U 2200 U 2200 U 2200 U
Dibenzoluran 450 U 500 U 430 U 440 U 440 U 440 U 440 U
2,4-Dinilrololuene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Diet hylphlhalate 450 U 500 U 430 U 440 U 440 U 440 U 440 U
4-Chlorophenyl-phenylether 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Fluorene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
4-Nilroaniline 2300 U 2500 U 2100 U 2200 U 2200 U 2200 U 2200 U
4,6-Dinitro-2-melhylphenol 2300 U 2500 U 2100 U 2200 U 2200 U 2200 U 2200 U
N-Nitrosodiphenylamine 450 U 500 U 430 U 440 U 440 U 440 U 440 U
4-Bromophenyl-phenylether 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Hexachlorobenzene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Pont achlorophenol 2300 U 2500 U 2100 U 2200 U 2200 U 2200 U 2200 U
Phenanthrene 450 U 500 U 430 U 440 U 150 J 290 J 440 U
Anthracene 450 0 500 U 430 U 440 U 440 U 93 J 440 U
Di-n-bulylphlhalate 450 U 500 U . 430 U 440 U 440 U 440 U 440 U
Fluoranlhene 450 U 500 U 430 U 440 U 210 J 270 J 440 U
Pyrene 450 U 500 U 430 U 440 U 230 J 230 J 440 U
Butylbenzylphlhalate 450 U 500 U 430 U 440 U 440 U 440 U 440 U
3,3'-Dichlorobenzldlne 450 U 990 U 850 U 880 U 880 U 870 U 440 U
Benzo(a)anthracer,,e 450 U 500 U 430 U 440 U 110 J 130 J 440 U

Notes Qualifiers
( ) Denotes Sample Reanalysis U Undetected

J Estimated, Value Is below the Quanlitalion Limit
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TABLE A-4 SOIL SAMPLE RESULTS FORTHE REACTOR AREA Page 7 of 9

SAMPLE IDENTIFICATION

Sample Type
Sample Depth Below Surface
Date Sampled

RA-SB01

Composite
0'-16'
12-4-90

(RA-SB01)

Composite
0'-16'
12-4-90

RA-SB02

Composite
0'-20'

12-13-90

RA-SB03

Composite
0'-22'

12-13-90

RA-SB04

Composite
0'-10'

12-14-90

RA-SB05

Composite
0'-10'

12-14-90

RA-SB06

Composite
0'-10'

12-17-90

SEMIVOLATILE ORGANIC
COMPOUNDS(ug/Kg) RA-SB01 (RA-SB01) RA-SB02 RA-SB03 RA-SB04 RA-SB05 RA-SB06

Chrysene 450 U 500 U 430 U 440 U 120 J 130 J 440 U
bis(2-Ethylhexyi)phthalate 500 590. 430 U 440 U 440 U 440 U 440 U
Di-n-octyl Phthalate 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Benzo(b)fluoranlhene 450 U 500 U 430 U 440 U 440. U 440 U 440 U
Benzo(k)(luoranthene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Benzo(a)pyrene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Indeno(1,2,3-cd)pyrene . 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Dibenzo(a,h)anthracene 450 U 500 U 430 U 440 U 440 U 440 U 440 U
Benzo(g,h,i)perylene 450 U 500 U 430 U 440 U 440 U 440 U 440 U

Notes Qualifiers
( ) Denotes Sample Reanalysis U Undetected

J Estimated, Value is below the Quantilation Limit



TABLE A-4 SOIL SAMPLE RESULTS FOR THE REACTOR AREA Page 8 of 9

SAMPLE IDENTIFICATION

Sample Type
Sample Depth Below Surface
Date Sampled

RA-SB01

Composite
0'-16'
12-4-90

RA-SB02

Composite
0'-20'

12-13-90

RA-SB03

Composite
0'-22'

12-13-90

RA-SB04

Composite
0'-10'

12-14-90

RA-SB05

Composite
0'-10'

12-14-90

RA-SB06

Composite
0'-10'

12-17-90

PESTICIDE/PCBs (ug/Kg) RA-SB01 RA-SB02 RA-SB03 RA-SB04 RA-SB05 RA-SB06

Alpha-BHC 10.0 U 9.7 U 10.0 U 10.0 U 10.0 U 6.3 U
Beta-BHC 10.0 U 9.7 U 10.0 U 10.0 U 10.0 U 6.3 U
Delta-BHC 10.0 U 9.7 U 10.0 U 10.0 U 10.0 U 6.3 U
Gamma-BHC(Lindane) 10.0 U 9.7 U 10.0 U 10.0 0 10.0 U 6.3 U
Heplachlor 10.0 U 9.7 U 10.0 U 10.0 U 10.0 U 6.3 U
Aldrin 10.0 U 9.7 U 10.0 U 10.0 U 10.0 U 6.3 U
Heptachlor Epoxide 10.0 U 9.7 U 10.0 U 10.0 U 10.0 U 6.3 U
Endosulfan I 10.0 U 9.7 U 10.0 U 10.0 U 10.0 U 6.3 U
Dieldrin 21 .0 U 19.0 U 20.0 U 20.0 U 20.0 U 13.0 U
4,4-DDE 21 .0 U 19.0 U 20.0 U 20.0 U 20.0 U 13.0 U
Endrin 21 .0 U 19.0 U 20.0 U 20.0 U 20.0 U 13.0 U
Endosullan II 21 .0 U 19.0 U 20.0 U 20.0 U 20.0 U 13.0 U
4,4-DDD 21 .0 U 19.0 U 20.0 U 20.0 U 20.0 U 13.0 U
Endosullan Sulfate 21 .0 U 19.0 U 20.0 U 20.0 U 20.0 U 16.0 B
4,4-DDT 21 .0 U 19.0 U 20.0 U 20.0 U 20.0 U 13.0 U
Melhoxychlor 100.0 U 97.0 U 100.0 U 100.0 U 100.0 U 63.0 U
Endrin Ketone 21 .0 U 19.0 U 20.0 U 20.0 U 20.0 U 13.0 U
Chlordane 100.0 U 97.0 U 100.0 U 100.0 U 100.0 U 63.0 U
Toxaphene 210.0 U 190.0 U 200.0 U 200.0 U 200.0 U 130.0 U
~Aroclor-1016 100.0 U 97.0 U 100.0 U 100.0 U 100.0 U 63.0 U
Aroclor-1221 100.0 U 97.0 U 100.0 U 100.0 U 100.0 U 63.0 U
Aroclor-1232 100.0 0 97.0 U 100.0 0 100.0 U 100.0 U 63.0 0
'Aroclor-1242 100.0 0 97.0 U 100.0 U 100.0 U 100.0 U 63.0 0
Aroclor-1248 100.0 U 97.0 U 100.0 U 100.0 U 100.0 U 63.0 U
Aroclor-1254 210.0 0 190.0 U 200.0 U 200.0 U 200.0 U 130.0 0
Aroclor-1260 210.0 0 190.0 0 200.0 U 200.0 U 200.0 U 130.0 0

Oualiliers
U Undetected
B Analyte found In associated blank



TABLE A-4 SOIL SAMPLE RESULTS FOR THE REACTOR AREA Page 9 of 9

SAMPLE IDENTIFICATION

Sample Type
Sample Depth Below Surface
Date Sampled

RA-SB01

Composite
0'-16'
12-4-90

RA-SB02

Composite
0'-20'

12-13-90

RA-SB03

Composite
0'-22'

12-13-90

RA-SB04

Composite
0'-10'

12-14-90

RA-SB05

Composite
0'-10'

12-14-90

RA-SB06

Composite
0'-10'

12-17-90

METALS/CYANIDE/TPH (mg/Kg) RA-SB01 RA-SB02 RA-SB03 RA-SB04 RA-SB05 RA-SB06

Aluminum 13500.00 7410.00 4730.00 4750.00 6720.00 3780.00
Antimony 1 .90 U 1 .90 U 1 .80 U 2.00 U 2.10 U 1 .90 U
Arsenic 5.40 7.00 5.80 5.60 5.80 4.10
Barium 73.00 50.00 78.00 49.00 55.00 31 .00
Beryllium 0.50 0.50 0.40 U 0.40 U 0.60 0.40 U
Cadmium 1 .80 U 1 .20 U 1 .20 U 1 .30 U 1 .70 1 .30 U
Calcium 17200.00 84600.00 36700.00 61600.00 72300.00 27700.00
Chromium 19.00 11 .00 9.20 10.00 13.00 9.20
Cobalt 9.10 7.60 5.60 4.60 8.30 2.20 U
Copper 21 .00 17.00 9.90 10.00 13.00 8.90
Iron 33200.00 22900.00 14500.00 18100.00 20100.00 10500.00
Lead 14.00 13.00 7.20 8.10 13.00 6.30
Magnesium 6680.00 26700.00 8690.00 22500.00 27000.00 7100.00
Manganese 468.00 479.00 672.00 353.00 484.00 189.00
Mercury 0.11 U 0.10 U 0.10 0.10 U 0.10 U 0.10 U
Nickel 24 .00 16.00 10.00 9.70 20.00 11 .00
Potassium 707.00 1280.00 459.00 1040.00 1150.00 312.00
Selenium 13.00 U 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U
Silver 0.63 U 0.70 U 0.70 U 0.70 U 0.70 U 0.70 U
Sodium 747.00 128.00 24.00 70.00 97.00 9.20 U
Thallium 0.88 U 0.90 U 0.90 U 1 .00 U 0.90 U 0.90 U
Vanadium 35.00 16.00 12.00 19.00 19.00 8.90
Zinc 51 .00 45.00 30.00 32.00 44.00 23.00

CYANIDE 1 .30 U 1 .20 U 1 .20 U 1 .20 U 1 .20 U 1 .30 U

TOTAL PETROLEUM 37.00 U 37.00 U 159.00 36.00 37.00 38.00 U
HYDROCARBONS (TPH)

Qualifiers
U Undetected



TABLE B-4 GROUND WATER SAMPLE RESULTS FOR THE REACTOR AREA Page 1 of 5

SAMPLE IDENTIFICATION

Date Sampled

PBS-RA-GW-01

1-15-91

PBS-RA-GW-04

1-16-91

VOLATILE ORGANIC
COMPOUNDS (ug/L) PBS-RA-GW-01 PBS-RA-GW-04

Chloeomethane 10 U 10 U
Bromomethane 10 U 10 U
Vinyl Chloride 10 U 10 U
Chloroethane 10 U 10 U
Methylene Chloride 5 U 5 U
Acetone 10 U 10 U
Carbon Disulfide 5 U 5 U
1,1-Dichloroethene 5 U 5 U
1,1-Dichloroethane 5 U 5 U
1,2-Dichloroethene (total) 5 U 5 U
Chloroform 5 U 5 U
1,2-Dichloroethane 5 U 5 U
2-Butanone 10 U 10 U
1,1,1-Trichloroethane 5 U 5 U
Carbon Tetrachloride 5 U 5 U
Vinyl Acetate 10 U 10 U
Bromodichloromethane 5 U 5 U
1,2-Dichloropropane 5 U 5 U
cis-1,3-Dichloropropene 5 U 5 U
Trichloroethene 5 U 5 U
Dibromochloromethane 5 U 5 U
1,1,2-Trichloroethane 5 U 5 U
Benzene 5 U 5 U
trans-1,3-Dichloropropene 5 U 5 U
Bromoform 5 U 5 U
4-Methyl-2-Pentanone 10 U 10 U
2-Hexanone 10 U 10 U
Tetrachloroethene 5 U 5 U
1,1,2,2-Tetrachloroethane 5 U 5 U
Toluene 5 U 5 U
Chlorobenzene 5 U 5 U
Ethylbenzene 5 U 5 U
Styrene 5 U 5 U
Xylenes (Total) 5 U 5 U

Qualifiers
U Undetected



TABLE B-4 GROUND WATER SAMPLE RESULTS FORTHE REACTOR AREA Page 2 of 5

SAMPLE IDENTIFICATION

Date Sampled

PBS-RA-GW-01

1-15-91

PBS-RA-GW-04

1-16-91

SEMIVOLATILE ORGANIC
COMPOUNDS(ug/L) PBS-RA-GW-01 PBS-RA-GW-04

Phenol 10 U 10 U
bis(-2-Chtoroethyl) Ether 10 U 10 U
2-Chlorophenol 10 U 10 U
1,3-Dichlorobenzene 10 U 10 U
1,4-Dichlorobenzene 10 U 10 U
Benzyl alcohol 10 U 10 U
1,2-Dichlorobenzene 10 U 10 U
2-Methylphenol 10 U 10 U
bis(-2-Chloroisopropyl) Ether 10 U 10 U
4-Methylphenol 10 U 10 U
N-Nitroso-Di-n-propylamine 10 U 10 U
Hexachloroethane 10 U 10 U
Nitrobenzene 10 U 10 U
Isophorone 10 U 10 U
2-Nitrophenol 10 U 10 U
2,4-Dimethylphenol 10 U 10 U
Benzoic acid 50 U 50 U
bis(-2-Chloroethoxy) methane 10 U 10 U
2,4-Dichlorophenol 10 U 10 U
1,2,4-Trichlorobenzene 10 U 10 U
Naphthalene 10 U 10 U
4-Chloroaniline 10 U 10 U
Hexachlorobutadiene 10 U 10 U
4-Chloro-3-methylphenol 10 U 10 U
2-Methylnaphthalene 10 U 10 U
Hexachlorocyclopentadiene 10 U 10 U
2,4,6-Trichlorophenol 10 U 10 U
2,4,5-Trichlorophenol 50 U 50 U
2-Chloronaphthalene 10 U 10 U
2-Nitroaniline 50 U 50 U
Dimethyl Phthalate 10 U 10 U
Acenaphthylene 10 U 10 U
2,6-Dinitrotoluene 10 U 10 U
3-Nitroaniline 50 U 50 U
Acenaphthene 10 U 10 U
2,4-Dinitrophenol 50 U 50 U
4-Nitrophenol 50 U 50 U
Dibenzofuran 10 U 10 U
2,4-Dinitrotoluene 10 U 10 U
Diethylphthalate 10 U 10 U
4-Chlorophenyl-phenylether 10 U 10 U

Qualifiers
U Undetected



TABLE B-4 GROUND WATER SAMPLE RESULTS FOR THE REACTOR AREA Page 3 of 5

SAMPLE IDENTIFICATION

Date Sampled

PBS-RA-GW-01

1-15-91

PBS-RA-GW-04

1-16-91

SEMIVOLAIILE ORGANIC
COMPOUNDS (ug/L) PBS-RA-GW-01 PBS-RA-GW-04

Fluorene 10 U 10 U
4-Nitroaniline 50 U 50 U
4,6-Dinitro-2-methylphenol 50 U 50 U
N-Nitrosodiphenylamine 10 U 10 U
4-Bromophenyl-phenylether 10 U 10 U
Hexachlorobenzene 10 U 10 U
Pentachlorophenol 50 U 50 U
Phenanthrene 10 U 10 U
Anthracene 10 U 10 U
Di-n-butylphihalate 10 U 10 U
Fluoranthene 10 U 10 U
Pyrene 10 U 10 U
Butylbenzylphthalate 10 U 10 U
3,3'-Dichlorobenzidine 20 U 10 U
Benzo(a)anthracene 10 U 10 U
Chrysene 10 U 10 U
bis(2-Ethyl hexyl)phthalate 10 U 10 U
Di-n-octyl Phthalate 10 U 10 U
Benzo(b)fluoranthene 10 U 10 U
Benzo(k)fluoranthene 10 U 10 U
Benzo(a)pyrene 10 U 10 U
Indeno(1,2,3-cd)pyrene 10 U 10 U
Dibenzo(a,h)anthracene 10 U 10 U
Senzo(g,h,i)perylene 10 U 10 U

Qualifiers
U Undetected



TABLE B-4 GROUND WATER SAMPLE RESULTS FORTHE REACTOR AREA Page 4 of 5

SAMPLE IDENTIFICATION

Date Sampled

PBS-RA-GW-01

1-15-91

PBS-RA-GW-04

1-16-91

PESTICIDEIPCBs (ug/L) PBS-RA-GW-01 PBS-RA-GW-04

Alpha-BHC 0.053 U 0.052 U
Beta-BHC 0.097 0.052 U
Delta-BHC 0.053 U 0.052 U
Gamma-BHC(Lindane) 0.053 U 0.052 U
Heptachlor 0.053 U 0.052 U
Aldrin 0.053 U 0.052 U
Heptachlor Epoxide 0.053 U 0.052 U
Endosultan I 0.053 U 0.052 U
Dieldrin 0.110 U 0.100 U
4,4-DDE 0.110 U 0.100 U
Endrin 0.110 U 0.100 U
Endosulfan 11 0.110 U 0.100 U
4,4-DDD 0.110 U 0.100 U
Endosulfan Sulfate 0.580 B 1.000
4,4-DDT 0.110 U 0.100 U
Methoxychlor 0.530 U 0.520 U
Endrin Ketone 0.110 U 0.100 U
Chlordane 0.530 U 0.520 U
Toxaphene 1.100 U 1 .000 U
Aroclor-1016 0.530 U 0.520 U
Aroclor-1221 0.530 U 0.520 U
Aroclor-1232 0.530 U 0.520 U
Aroclor-1242 0.530 U 0.520 U
Aroclor-1248 0.530 U 0.520 U
Aroclor-1254 1.100 U 1 .000 U
Aroclor-1260 1.100 U 1 .000 U

Qualifiers
U Undetected
B Analyte found in associated blank



TABLE B-4 GROUND WATER SAMPLE RESULTS FOR THE REACTOR AREA Page 5 of 5

SAMPLE IDENTIFICATION

Date Sampled

PBS-RA-GW-01

1-15-91

PBS-RA-GW-O4

1-16-91

METALS/CYANIDE (ug1L) PBS-RA-GW-01 PBS-RA-GW-04
TPH (mg/L)

Aluminum 124 181

Antimony 3.4 U 3.4 U
Arsenic 3 U 3.6
Barium 3.2 U 21
Beryllium 1 .6 U 1.6 U
Cadmium 5 U 5 U
Calcium 78200 169000
Chromium 2.2 U 2.2 U
Cobalt 8.7 U 8.7 U
Copper 11 U 11 U
Iron 81 445
Lead 1 .5 U 1 .5 U
Magnesium 16200 26200
Manganese 802 122
Mercury 0.2 U 0.2 U
Nickel 25 22 U
Potassium 410 34 U
Selenium 3.3 U 3.3 U
Silver 2.5 U 2.5 U
Sodium 30400 2850
Thallium 2.4 U 2.4 U
Vanadium 9.2 U 9.2 U
Zinc 12 8

CYANIDE 10 U 10 U

TOTAL PETROLEUM 1 U 1 U
HYDROCARBONS (rPH)

Oualitiers
U Undetected



EBASCO SERVICES INCORPORATED BORINGNO. PBS-RA-SB-01
BOREHOLE LOG

SHEET 1 OF 1
PROJECT. NASA PBS CORRECTIVE ACTIONS RI/FS -PHASE 1 EFFORT-

DRILLER: R. FISHER / BELASCO DRILLING
34061

N-

JORDINATES :
E- 21813 TOTALDEPTH: 16, TYPE OF BORING: HOLLOW STEM AUGER

ELEVATION: 632.300 MSL GROUND WATER LEVEL & DATE TAKEN : 628.88 MSL 1/8/91

DATE STARTED: 12-4-90 DATE COMPLETED: 12-4-90 LOGGED BY: R. T. ROLLER

Q Cn W

Z W
W w

;=
w

j w
3 ,O

yWa 0 >
Q 0

DESCRIPTION VERTICAL BOREHOLE
REMARKS

O~ uw= m ~Z
aw N< ¢

2-6-8-10 33 Brown fine SAND, some to little silt, little to trace
cobbles, little to trace clay

v

4-6-5-5
cm
c, 88
v
c̀oa

2-4-4-8 79
5

68
Nf -_

L

2-2-3-4 m ~ 83 Greyish sandy clayey SILT Saturated
m v =d 1/8' SAND lenses from 6'6' - 8'o
E ° -6 Z: VOAsample taken from

- 1-1-3-5 (n CO (D > 75 8'-10'
4a-0

o
vOc~m10

2-3-3-4 a0 83a

oZ cy
m m 88

2-3-5-6 o E
m `°N

83
15 3-5-8-9 Q Grey clayey SILT

End of boring at 16'

20

25



EBASCO SERVICES INCORPORATED BORWO NO. PBS-RA-SB-02
BOREHOLE LOG

SHEET 1 OF 1

PROJECT : NASA PBS CORRECTIVE ACTIONS RI/FS -PHASE 1 EFFORT-

35053 DRILLER: R. FISHER / BELASCO DRILLING

N-
�OORDINATES:

E- 22289 TOTALDEPTH: 20' TYPEOFBORING : HOLLOW STEM AUGER

ELEVATION:*
632.060 MSL GROUND WATERLEVEL A DATE TAKEN:

627.61 MSL 1/10/91'

DATE STARTED: 12-13-90 DATE COMPLETED: 12-13-90 LOGGED BY: S. STOWE

.

O u,
Z CL

LU
WW jw

3,
Oe

LU >-
a

>
¢O

DESCRIPTION VERTICAL BOREHOLE
REMARKS

O~ J= m
p

2Z
W v)

1-4-12- m 67 Brown fine SAND, little silt

O
d

02-3-5-7 75
U
m
d

5-10- N 67
5. 12-13

am
- - - - - - - Saturated

6-12- ~a m cc 71 Grey fine SAND, some to trace silt VOA sample taken from
12-8 QQ~

O=R
_ 1-6-7-12 U 83

-
N

10 Cc
2-3-4-6 83

I
to
co

1-2-5-4 a 67

N
d -- - - - - - - - - - - -
U

715 2-3-3-5 A 83 Grey fine SAND, little to trace silt, little to trace clay
a
¢L

2-3-3-4 m a 100
N
O N

2-3-4-4 cmn 100
Layers of saturated fine sand 1/8'- 1/4" thick

[L o
20

Split Spoons taken .o 20', augering stopped at 18'

1

25



EBASCO SERVICES INCORPORATED

BOREHOLE LOG

PROJECT: NASA PBS CORRECTIVE ACTIONS RI/FS -PHASE 1 EFFORT-

34898
N-

DRILLSR:

BORING NO. PBS-RA-SB-03

SHEET 1 of 1

R. FISHER / BELASCO DRILLING

-)ORDINATES* E- 22357 TOTALDEPTH: 22, TYPE OF BORING : HOLLOW STEM AUGER

ELEVATION: . 63 1 .735 MSL GROUNDWATER LEVEL & DATE TAKEN: 617.72 MSL 1110/91

DATE STARTED : 12-13-90 DATE COMPLETED : 12-13-90 LOGGED BY: S . STOWE

Z

oW 3 ,

Ow

WY
~

F..>

~+' > DESCRIPTION VERTICAL BOREHOLE
CL W

o~
j w
j

O~
m

a
zo

QO REMARKS
- a<

y 13. Cr

2-5-7-8 2 83 Brown fine SAND, little slot
0

mottled from 2'- 4'

2-3-4-4 ~° 79
m
0-

2-5- E 75
5 9-10 coy

mm a _ _ __ _ _ _ _ _ _ _
Saturated

3-3-3-4 M m N 71 Grey fine SAND, some to little silt, trace clay VOAsample taken from
Qd 6'-8'

O oC f-
3-4-9-7 83

- m
10

1-4-4-5 >, 100
U

2-2-4-4 `~ 83m

N
m
U

15 2-3-3-5 a- 75
N
d

2-3-2-4 -N 100 Grey sandy clayey SILT
m0-

2-2-2-3 Z 100
m
020

Grey silty CLAY1-1-1-1 Q 100
o= v

End of boring at 22'

25



EBASCO SERVICES INCORPORATED BORING NO . PBS.RA-SB-04
BOREHOLE LOG

SHEET 1 OF 1
nRaECT . NASA PBS CORRECTIVE ACTIONS RIIFS -PHASE 1 EFFORT-

.
R. FISHER / BELASCO DRILLING

N. 34842
% .OORDINATES :

E . 22402 TOTAL DEPTH: 1~~ TYPE OFeoawG : HOLLOW STEM AUGER

ELEVATION: . 631 .655 MSL GROUND WATERLEVEL 3 DATE TAKEN: 627.05 MSL 1/10/91

DATE STARTED: 12-14-90 DATE COMPLETED: 12-14-90 LOGGED BY : E. ZAENGLE

w Ow
>

3 . ~++ >
v

DESCRIPTION VERTICALBOREHOLE
°' w
C~

w
J=

O
m

a
`

0
a

'

REMARKS
m y Q

.

2-6- ^a m 79 Brown fine SAND, some to trace sitt
12-16 .r mm >0
5-5-6-3 v 92

N m
C3

m V o
4-10- Eo ea E 83 Saturated

5 12-11 in in y '0' VOAsample taken from
Q Qa m
O

Grey 1/8' thick clay lenses 4'-6'
~

2-2-3-7 m = 92 Grey silty CLAY
- ,~ o_

}'o v
- 3-6-6-5 92 ' _

1
a: L

0

End of boring at 10'

15

20

-25



EBASCO SERVICES INCORPORATED
BORWGNO. PBS-RA-SB-05

BOREHOLE LOG
SHEET 1 of 1

CROJECT. NASA PBS CORRECTIVE ACTIONS RI/FS-PHASE 1 EFFORT-

. DRILLER: R. FISHER / BELASCO DRILLING
N. 34831

COORDINATES :
E. 22504 TOTAL DEPTH : 10, TYPE OF BORING : HOLLOW STEM AUGER

ELEVATION :* 631 .410 MSL GROUND WATER LEVEL a DATE TAKEN : 626.59 MSL 1/10/91

DATE STARTED : 12-14-90 DATE COMPLETED: 12-14-90 LOGGED BY : E . ZAENGLE

2 O ,L

-C :
to-1 uw j DESCRIPTION VERTICAL BOREHOLEwvU, 0 0

m

ao ¢O
REMARKS

w N< a¢

1-3-6-4 06 m 88 Brown fine SAND, little to trace sift
t9
(D 7

5-5-5-5 83
U) m
C7

m U oCL
2-1 .1-2 Eo °a E 88 Saturated

5 iin cmn N VOA sample taken from .
O ¢a °- 4'-6'
> dE

1-1-1-4 = 83Z

i.-

- 3-5-6-7
o
CO . 96 Grey silty CLAY
¢z
¢U10

End of boring at 10'

15

F-

- 20

-25



EBASCO SERVICES INCORPORATED
BOREHOLE LOG

OROJECT: NASA PBS CORRECTIVE ACTIONS RIIFS -PHASE 1 EFFORT-

34868
N-

BORING NO . PBS-RA-SB-06

SHEET-' OF

DRILLER: R. FISHER / BELASCO DRILLING

COORDINATES: E- 22761 TOTAL DEPTH: 10, TYPE OF BORING : HOLLOW STEM AUGER

ELEVATION:
630.720 MSL

GROUND WATERLEVEL b DATE TAKEN:
627.51 MSL 1/10/91

LOGGED BY : S. STOWEDATE STARTED: 12-17-90 DATE COMPLETED: 12-17-90

O,L >

Uj0.-(L P wj 3 .O W,}-a >Q O
DESCRIPTION VERTICAL BOREHOLE

REMARKS
Uj

G~
uw
= o

o

a<W Q
N

1-3-6-4 Ca m 79 Brown fine SAND, little to trace sift
_N O

m
01 7

O
5-5-5-5 ~v 75

N y

U `"

2-1-1-2 Eo -a E 83 Saturated
5 (n C, U VOA sample taken from

(I) CD°-
O CL 4'-6'

E
1-1-1-4 NZ 88 Grey fine SAND and SILT. Tittle to trace clay_

ma-
° v Greyfine AN trace sift
m3-5-6-7 cn 83 Grey sandy clayey SILT
V (10) 1/8" Sand layers from 9' - 10'

10
Split spoons taken to 10' Boring completed at 9'

15

20

r

25



UNCONSOLIDATED
MONITORING WELL EB V

INSTALLATION SKETCH

PROJECT NASA PBS CA-RVFS -PHASE I EFFORT DRILLING METHOD Hollow Stem Auger

JOB NO. WOP 2127.002 MONITORING WELL NUMBER PBS-RA-ot

DRILLING SUBCONTRACTOR Belasco Drilling DATE OF WELL INSTALLATION 12-4-90

DRILLER Rick Fisher DATE OF WELL DEVELOPMENT--!-8-91

ENGINEER T. Roller

ELEVATION DEPTH OR HEIGHT FROM
(M.S.L.) GROUND SURFACE

635.180
634.875

632 .300

626.8

616.8

616.3

2.88'

2'

2.575'

0' r17-

4'

5.5'

15.5'

15.75'
16'

WATER LEVEL MEASUREMENTS

TYPE OF SURFACE SEAL

I.D . OF RISER PIPE

TYPE OF RISER PIPE

TYPE OF SEAL

EMPLACEMENT METHOD

4'

Concrete

au4 OLamress Oi.

Bentonite

Poured

DIAMETER OF BOREHOLE 4.25"
i

I .D . OF SCREEN

TYPE OF SCREEN

SCREEN SLOT SIZE

SIZE OF FILTER SAND

EMPLACEMENT METHOD

LENGTH OF TAILPIPE

BOTTOM OF BORING

304 Stainless St .

U.U 1

95 Medium Blas t

Poured

3-

DATE 1-8-91 5-9-91
DEPTH FROM TOP OF

WELL CASING 6.00 6.65

ELEVATION 628.88 628.23

I.D . OF SURFACE CASING



UNCONSOLIDATED
MONITORING WELL EBASCO _

INSTALLATION SKETCH

PROJECT NASA PBS CA-RVFS -PHASE I EFFORT DRILLING METHOD Hollow Stem Auger

JOB NO. WOP 2127.002 MONITORING WELL NUMBER PBS-RA-02

DRILLING SUBCONTRACTOR Belasco Drilling DATE OF WELL INSTALLATION 12-13-90

DRILLER Rick Fisher DATE OF WELL DEVELOPMENT 1-10-91

GEOLOGIST S. Stowe

ELEVATION DEPTH OR HEIGHT FROM
(M.S.L .) GROUND SURFACE

634.890 2.83'
634.760 2.7'

I.D . OF SURFACE CASING 4"

632.060 0'

TYPE OF SURFACE SEAL Concrete

I.D. OF RISER PIPE 2"
4' TYPE OF RISER PIPE 304 Stainless St .

_ TYPE OF SEAL Bentonite

EMPLACEMENT METHOD Poured
624.3 7.75'

DIAMETER OF BOREHOLE 4.25'

I .D . OF SCREEN 2

TYPE OF SCREEN 304 Stainless St .

SCREEN SLOT SIZE 0.01'

SIZE OF FILTER SAND 95 Medium Blast

EMPLACEMENT METHOD Poured
614.3 17.75'

614.1 18' LENGTH OF TAILPIPE 3"
18.25' BOTTOM OF BORING

TYPE OF SEAL Bentonite
612.1 20'

END OF SPLITSPOON SAMPLES
WATER LEVEL MEASUREMENTS

DATE 1-10-91 5-9-91
DEPTH FROM TOP OF

WELL CASING 7.15 6.98

ELEVATION 627.61 627.78



UNCONSOLIDATED A ~
E~HS~.rOMONITORING WELL

. INSTALLATION SKETCH
I

PROJECT NASA PBS CA-RVFS -PHASE I EFFORT DRILLING METHOD Hollow Stem Auger

JOB NO. WOP 2127.002 MONITORING WELL NUMBER PBS-RA-03

DRILLING SUBCONTRACTOR Belasco Drilling DATE OFWELL INSTALLATION 12-13-90

DRILLER Rick Fisher DATE OFWELL DEVELOPMENT 1-10-91

GEOLOGIST S. Stowe

ELEVATION DEPTH OR HEIGHT FROM
(M.S.L) GROUND SURFACE

634.455 2.72'
634.355 2.62'

I.D . OF SURFACE CASING 4"

631 .735 0'
i

TYPE OF SURFACE SEAL Concrete

I .D . OF RISER PIPE 2"
3' TYPE OF RISER PIPE 304 Stainless St .

_ TYPE OF SEAL Bentonite

5" EMPLACEMENT METHOD Poured
625 6.75'

DIAMETER OF BOREHOLE 4.25'

I .D . OF SCREEN 2
_ TYPE OF SCREEN 304 Stainless St .

- SCREEN SLOT SIZE 0.01'

SIZE OF FILTER SAND i:5 Medium Blast

" EMPLACEMENT METHOD Poured
610 21 .75'

609.7 22' LENGTH OF TAILPIPE 3"

BOTTOM OF BORING

WATER LEVEL MEASUREMENTS
DATE 1-10-91 5-9-91

DEPTH FROM TOP OF
WELL CASING 16.64 14.13

ELEVATION
1 617.72+ 620.231



UNCONSOLIDATED
EBASCOMONITORING WELL

INSTALLATION SKETCH

PROJECT NASA PBS CA-RI/FS -PHASE I EFFORT DRILLING METHOD Hollow Stem Auger

JOB NO . . WOP 2127.002 MONITORING WELL NUMBER PBS-RA-04

DRILLING SUBCONTRACTOR Belasco Drilling DATE OF WELL INSTALLATION 12-14-90

DRILLER Rick Fisher DATE OF WELL DEVELOPMENT 1-10-91

GEOLOGIST E. Zaengle

ELEVATION DEPTH OR HEIGHT FROM
(M.S.L.) GROUND SURFACE

634.525
634.400

631 .655

626.9

621 .9

621 .7

2.87'
2.745'

0'

1.75'

2.75'

4.75'

9.75'

10'

WATER LEVEL MEASUREMENTS

I.D. OF SURFACE CASING 4*

TYPE OF SURFACE SEAL

I.D . OF RISER PIPE

TYPE OF RISER PIPE

TYPE OF SEAL

EMPLACEMENT METHOD

DIAMETER OF BOREHOLE

I.D . OF SCREEN

TYPE OF SCREEN

SCREEN SLOT SIZE

SIZE OF FILTER SAND

EMPLACEMENT METHOD

LENGTH OF TAILPIPE

BOTTOM OF BORING

Concrete

2'

304 Stainless St.

Bentonite

Poured

4.25-
I

2'

304 Stainless St .

0.01'

95 Medium Blast

Poured

3'

DATE 1-10-91 1 5-9-91
DEPTH FROM TOP OF OUTER

PROTECTIVE CASING 7.35 8.27

ELEVATION 627.05 626.13



UNCONSOLIDATED
EEASCOMONITORING WELL

. . INSTALLATION SKETCH

PROJECT NASA PBS CA-RVFS -PHASE I EFFORT DRILLING METHOD Hollow Stem Auger

JOB NO. WOP 2127.002 MONITORING WELL NUMBER PBS-RA-05

DRILLING SUBCONTRACTOR Belasco Drilling DATE OF WELL INSTALLATION 12-14-90

DRILLER Rick Fisher DATEOF WELL DEVELOPMENT-L-1 0-91

GEOLOGIST E. Zaengle

ELEVATION DEPTH OR HEIGHT FROM
(M.S.L.) GROUND SURFACE

634.195 2.785'
633.995 2.585'

1.D . OF SURFACE CASING 4'

631 .410 0'

TYPE OF SURFACE SEAL Concrete

I.D . OF RISER PIPE 2'

TYPE OF RISER PIPE 304 Stainless St.1 .75'

_ TYPE OF SEAL ttenconne
2'75'

EMPLACEMENT METHOD Poured
626.7 4.75'

DIAMETER OF BOREHOLE 4.25'

I.D . OF SCREEN

_ TYPE OF SCREEN 304 Stainless St .

SCREEN SLOT SIZE 0.01' '

" SIZE OF FILTER SAND #5 Medium Blas t

" EMPLACEMENT METHOD Poured
621 .7 9.75' -

621 .4 10 " LENGTH OF TAILPIPE

BOTTOM OF BORING

WATER LEVEL MEASUREMENTS
DATE 1-10-91 5-9-91

DEPTH FROM TOP OF OUTER
PROTECTIVE CASING 7.41 7.52

ELEVATION 626.59 626.48



UNCONSOLIDATED
MONITORING WELL EBHSCO

INSTALLATION SKETCH

PROJECT NASA PBS CA-RVFS -PHASE I EFFORT DRILLING METHOD Hollow Stem Auger

JOB NO. WOP 2127.002 MONITORING WELL NUMBER PBS-RA-06

DRILLING SUBCONTRACTOR Belasco Drilling DATE OF WELL INSTALLATION 12-17-90

DRILLER Rick Fisher DATE OF WELL DEVELOPMENT 1-10-91

GEOLOGIST S. Stowe

ELEVATION DEPTHOR HEIGHT FROM
(M.S.L.) GROUND SURFACE

633.625 2.905'
633.470 2.75'

I.D . OF SURFACE CASING 4'

630.720 0' t

TYPE OF SURFACE SEAL Concrete

OF RISER PIPE 2'DI ..

2.4' TYPE OF RISER PIPE 304 Stainless St.

TYPE OF SEAL Bentonite
3.4'

EMPLACEMENT METHOD Poured
627 3.7

-- DIAMETER OF BOREHOLE 4.25'

I.D . OF SCREEN 2*__

TYPE OF SCREEN 304 Stainless St .

SCREEN SLOT SIZE 0.01'

- di m Bl st95 Me u aSIZE OF FILTER SAND

-- EMPLACEMENT METHOD Poured

622 8 .7'
LENGTH OF TAILPIPE 31

621 7 9'.
BOTTOM OF BORING

620.7 10'
TYPE OF SEAL Bentonite

END OF SPLIT SPOON SAMPLES
WATER LEVEL MEASUREMENTS

DATE 1-10-91 5-9-91
DEPTH FROM TOP OF

WELL CASING 5.96 6.64

ELEVATION 627.51 626.83
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INTRODUCTION

NASA requested Morrison Knudsen (MK) to submit a report to
characterize the Underground Storage Tank (UST) sites at the Plum
Brook Station (PBS) in Sandusky, Ohio . The report will prioritize,
characterize and determine appropriate regulatory guidance, discuss
potential remediation techniques, and provide a sampling and
analysis plan for each site .

The UST sites at PBS consisted of the Garage and Maintenance Area
(Buildings 7132, 7121, and 7131), the Space Power Facility (SPF)
(Building 1411), the Pump Station (Building 8133), and the Reactor
Area (Building 1131) (Figure 1) . The associated buildings and
USTs, tank composition and contents, and site comments are listed
in Table 1 .

Upon review of the data available, it would be beneficial to
separate the Garage and Maintenance Area into two sites . One site
would be the Building 7132 Area ; which consisted of four petroleum
USTs, 7132-1(33), 7132-2(34),-7132-3(35), and 7132-4(36) and has a
history with the Bureau of Underground Storage Tank Regulations
(BUSTR) for-the UST removals . This site could be closed under the
new BUSTR regulations . The second site would be the Building 7121
and 7131 areas which consisted of USTs 7121-1(28), 7121-2(29),
7121-3(30), 7121-4(31), and 7131-1(32) . These sites have a history
of volatile organic compound (VOC) contamination and should follow
the Resource Conservation and Recovery Act (RCRA) guidance for
closure .

Each of the UST sites have had a history of UST removal and soil
sampling . The Building 7132 Area and the Pump Station (Building
8133) sites have petroleum contamination ; the levels are shown in
Table 2 . The Building 7121 and 7131 Area, SPF (Building 1411), and
the Reactor Area (Building 1131) have contamination from VOC in
addition to petroleum ; the levels are shown in Table 3 .

SITE PRIORITIZATION

Each site has been prioritized according to potential environmental
hazards . The sites are listed in order from most critical to least
critical, with the rationale for prioritization following .

1 . Building-7121 and 7131 Area - (RCRA)
2 . Reactor Area (Building 1131) - (RCRA)
3 . Space Power Facility (Building 1411) - (RCRA)
4 . Building 7132 Area - (BUSTR)
5 . Pump Station (Building 8133) - (BUSTR)
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The USTs associated with .Building 7121 and 7131 were 7121-1(28)
which contained waste oil and solvents (VOC), 7121-2(29) which
contained acetone (VOC), 7121-3(30) which contained trichloroethene
(TCE) (VOC), 7121-4(31) which contained 1,1 ;1-trichloroethane (TCA)
(VOC), and 7131-1(32) which contained waste oil and solvents (VOC) .
Building 7121 and 7131 Area is the most critical because past
studies have shown VOC,contamination throughout the soils and
groundwater of the site . These results indicate that contamination
from the USTs has spread beyond the UST site . This site had the
highest levels of contamination in the soils and groundwater and
the furthest spread of contamination across the site . This UST
site should be remediated to prevent the potential migration of .
contamination through the soils and groundwater .

The USTs associated with the Reactor Area (Building 1131) were
1131-1(21) which contained fuel oil, 1131-2(22) which contained
fuel oil, and 1131-3(23) which contained waste oil and solvents .
This area has VOC contamination'in the soils but no contamination
has been found in the groundwater . This site is listed as priority
#2 because soil contamination exists outside the UST excavation
area . Footer tiles, associated with an underground utility tunnel
west of Building 1131, collect and discharge water to a sump in the
basement of Building 1131 . The sump discharges water to a ditch,
eventually discharging to Plum Brook . This water collection may
affect the local groundwater flow direction, drawing contamination
from the excavation area through the soil to the footer tiles . The
site should be remediated to prevent the further migration of
contamination through the soils .

The USTs associated with the SPF (Building 1411) were 1411-1(24)
which contained waste oil and solvents, and 1411-2(25) which
contained fuel oil . This area had levels of VOC found in the UST
cavity soils after excavation . This site is listed as priority 13
because less VOC contamination was detected than in the priority #2
site (Reactor Area) and no contamination was detected in the
groundwater .

The USTs associated with Building 7132, near the Garage and
Maintenance area, were 7132-1(33) which contained gasoline, 7132-
2(34) which contained gasoline, 7132-3(35) which contained diesel
fuel, and 7132-4(36-) which contained diesel fuel . This area had
soil sample results indicating the presence of benzene . This site
is listed as priority #4 because a groundwater sample from near the
UST excavation indicated benzene contamination . The soils in the
contaminated area should be resampled and the groundwater should be
sampled . The site should be categorized according to the BUSTR
regulations . Levels in the area may be low enough to allow closure
of the site .
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The UST associated with the'Pump Station Area (Building 8133) was
8133-1(39) which contained gasoline . This area is listed as
priority #5 . Total Petroleum Hydrocarbons (TPH) levels were found
in the UST cavity soil after excavation . No contamination was
found in the groundwater . The, site does not appear to be a threat
to the environment . The site should be categorized according to
the BUSTR regulations . Levels in the area may be low enough to
allow closure of the site .

UST SITE CHARACTERIZATIONS

Building 7121 and 7131 Areas (Priority #1)

There were four USTs located east- of Building 7121 (Figure 2) .
They were UST 7121-1 which contained waste oil and solvents (VOC),
7121-2 which contained acetone (VOC), 7121-3 which contained TCE
(VOC), and 7121-4 which contained TCA (VOC) . USTs 7121-2, 7121-3,
and 7121-4 were in .a common excavation, while UST 7121-1 was
located east of the common excavation . UST 7131-1 contained waste
oil and solvents (VOC) and was located north of Building 7131 . All
of these USTs were removed in September of 1989 . The closure
report indicated levels of VOC in the soils, so the sites were
placed under the Ohio Environmental Protection Agdncy (OEPA)
jurisdiction . Ebasco was contracted by NASA to complete a site
assessment to define areas of contamination .

Soils

The excavated soils from around USTs 7121-2, 7121-3, and 7121-4 had
results indicating the presence of VOC contamination . The
contaminated excavated soil was removed from the site . Two soil
samples were taken from the north and south sidewalls of the UST
excavation . These two UST excavation samples detected the presence
of VOC contamination . No depth was given for the sample areas so
it is not known at what depth this contamination may exist .

The analytical data from the UST
presence of VOC contamination .
excavation samples were obtained
assessment report, so it cannot
contamination occurs .

7121-1 excavation indicated the
The depths from which the

were not presented in the Ebasco
be determined at what depth the

Four soil borings were installed east of Building 7121 . Analytical
results of the four borings, (PBS-GM-SB01, PBS-GM-SB05, PBS-GM-
SB06, and PBS-GM-SB07) indicated VOC contamination present in the
soils . The depths at which contamination occurred cannot be
determined as the soil boring samples were composited over the
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entire length of each boring . Thus, contamination could have been
from the surface or deeper within the soils .

Underground storage tank 7131-1, north of Building 7131 had soil
sample results from its excavation which showed the presence of TPH
and VOC contamination. Depth of the samples are not known .

Two soil borings, (PBS-GM-SB02 and PBS-GM-SB03) were completed
north of Building 7131 . The analytical results of the soil samples
obtained from PBS-GM-SB02 indicated TPH and VOC contamination . The
analytical results of soil samples from PBS-GM-SB03 indicated no
VOC were present . The depths at which contamination occurred
cannot be determined as the soil boring samples were composited
over the entire length of each boring . Thus, contamination could
have been from the surface or deeper within the soils .

A soil gas study was conducted around the entire area . The
sampling methods produced results from the 0-4 foot soil interval .
Levels of benzene, toluene, xylene (BTX), and TCA (VOC) were
detected in the samples around USTs 7121-2, 7121-3, and 7121-4 . No
contamination was found in the samples collected from the area
around UST 7131-1 .

Groundwater

Six borings were completed as monitoring wells . Groundwater
samples were collected from two wells, PBS-GM-02 and PBS-GM-06 .
The- analytical results for both wells indicated the presence of
VOC . PBS-GM-06 was near an outside door of Building 7121 where
surface spillage could have occurred contaminating soils and
groundwater in the immediate area . The other wells in the area
should be tested to determine the extent of groundwater
contamination over .the entire area .

Closure of the 7121 and 7131 Areas

The UST excavation areas near Buildings 7121 and 7131 had VOC
contamination . The USTs 7121-1 and 7131-1, containing waste oils
and solvents (VOC), were in service until their removal in 1989 .
This area should follow the RCRA Closure Guidance .

It cannot be determined from existing data whether the
contamination is restricted to the surface soils or exists at a
deeper depth . There is not enough groundwater analytical data in
the area to show spread of contamination through this medium .
Before remedial technologies for this area can be determined, the
full spread of possible contamination in the groundwater and soils
should be identified .



Preliminary Site Investigation
100% Submittal - Phase I
Remediation of Contaminated UST Sites
Plum Brook Station, Task No . 6105-004

Page 5

It is recommended that the existing groundwater monitoring wells be
sampled and analyzed for VOC and that additional borings and wells
be installed on the site . The additional monitoring wells will
also give the opportunity for further soil testing to determine
depth of contamination . It is also recommended that soil
permeability and transmissivity parameters be tested for, in field
or laboratory tests, . to determine groundwater flow and soil vapor
transport . This information will be necessary for the remedial
technology selection .

Reactor Area (Building 1131) (Priority #2)

The Reactor Area (Building 1131) contained three USTs, 1131-1 which
contained fuel oil, 1131-2 which contained fuel oil, and 1131-3
which contained waste oil and solvents . These USTs were located in
a common excavation adjacent to the south side of Building 1131
(Figure 3) . The USTs were removed in December-of 1989 .

Soils

Soil samples were collected during the UST removals . These samples
revealed levels of TPH and VOC. Additional soil was removed from
the excavation and two additional samples were collected from the
bottom of the excavation . The additional soil samples indicated no
TPH results but they did detect VOC .

Six soil borings were placed around the site and were completed as
monitoring wells . The borings (PBS-RA-O1 through PBS-RA-06) were
sampled . The laboratory analysis for these borings detected semi-
volatile organic compounds and VOC present in the soils . The soils
for each boring were composited over the entire length of the
boring so specific depths of contamination cannot be determined .

Groundwater

Two groundwater samples were collected from monitoring wells PBS-
RA-01 and PBS-RA-04 which were installed around the site . No VOC
or TPH contamination was detected in the groundwater samples .

Closure of the Reactor Area (Building 1131)

Review of the soil and groundwater data in the area revealed the
presence of VOC in the soils . UST 1131-3 was in service until
removal . Because of these facts, this site cannot be closed under
the BUSTR regulations and should be closed under RCRA guidance .
Further soil sampling is recommended in the area to determine the

- horizontal and vertical extent of contamination .
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It is recommended that the existing groundwater monitoring wells be
sampled and analyzed for VOC and that additional borings and wells
be installed on the site . The additional monitoring wells will
also give the opportunity for further soil testing to determine
depth of contamination . This information will be necessary for the
remedial technology selection .

Space Power Facility (Building 1411) (Priority #3)

The two SPF USTs 1411-1 and 1411-2 were located in a common
excavation adjacent to the south foundation of Building 1411
(Figure 4) . The USTs were removed in September of 1989 . UST 1411-
1 had contained waste oil and solvents and UST 1411-2 had contained
fuel oil .

Soils

During the UST removal, the UST excavation was advanced to 12 feet
"in depth, where shale bedrock was encountered . Analytical results
of the soil samples collected from the excavation during the UST
removal indicated the presence of TPH and VOC .

A soil gas survey was completed in the SPF area in October of 1989 .
The survey tested the soil gas for the 0-4 foot interval . Results
of this survey showed the presence of BTX outside the excavation
area and one occurrence of VOC, isolated from the excavation, on
the southeast side of the building .

Six soil borings (PBS-SP-SB-01 through PBS-SP-SB-06) were completed
at the SPF . Analytical results of soil samples indicated the
presence of VOC contamination in PBS-SP-SB-06 at the edge of the
UST excavation . Levels of TPH were found in PBS-SP-SB-01, PBS-SP-
SB-04, and PBS-SP-SB-06 .

Groundwater

Two of the groundwater monitoring wells (PBS-SP-06 and PBS-SP-01)
were sampled . Groundwater samples from the wells were analyzed for
VOC, semi-volatiles, pesticides, PCBs, and TPH . There was no
contamination detected in the groundwater samples .

Closure of the Space Power Facility (Building 1411)

Review of the soil and groundwater analytical data show that VOC
were found in the UST excavation . In addition, UST 1411-2
contained waste oil and solvents and was in service until its
removal in 1989 . Because of the above facts, the area should. be
closed under RCRA guidance .
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The soil gas survey, soil borings, and the monitoring well samples
indicated BTX in the soil gas, VOC and TPH in the soil and no
indication of contamination in the groundwater samples .

Four soil borings are recommended upgradient and downgradient of
the UST excavation and existing monitor wells should be resampled .
Soil and groundwater should be analyzed for VOC in order to comply
with RCRA closure guidance .

Building 7132 USTs (Priority #4)

Three petroleum USTs were removed from a common excavation in the
Building 7132 area in July of 1989 (Figure 5) . The USTs were 7132-
1 which contained gasoline, 7132-2 which contained gasoline, and
7132-3 which contained diesel fuel . A fourth UST, 7132-4 which
contained diesel fuel, was located south of Building 7132 .

Soils

During the removal of USTs 7132-1, 7132-2, and 7132-3 visibly
contaminated soil was observed . Soil samples were collected and
the laboratory analytical results detected benzene, toluene,
ethylbenzene, and xylenes (BTEX) ; therefore, additional soil was
removed from the excavation . Analytical results of soil samples
collected after the additional excavation showed the contaminated
soils had been removed . One sampling location in the excavation
had a benzene concentration of 0 .420 ppm . The range of permissible
benzene concentrations for soils under the new BUSTR regulations is
0 .006 ppm to 0 .500 ppm . Categorization of the area is required
under the new BUSTR regulations .

UST 7132-4, south of Building 7132, contained diesel fuel and was
removed in July of 1990 . There was no contamination found in this
excavation .

As part of the Ebasco work, a soil gas survey was conducted around
the entire site . Two samples west of the site indicated low levels
of benzene and one sample east of the site indicated dichlorethene .
The soil gas survey methods described in the Ebasco report show
that the samples were most likely obtained from the 0-4 foot soil
depth and were most likely indicative of surface contamination .

During the Ebasco work a soil boring/ monitoring well (PBS-GM -04)
was completed west of the site . The soils from the boring were
analyzed . for VOC and TPH . The only result for the soil was a TPH
level of 129 ppm . The permissible level for TPH in soils according
to BUSTR is 380 ppm or less .
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Four monitoring wells 7132-GW-1, 7132-GW-2, 7132-GW-3, and 7132-GW-
4 were placed around the Building 7132 Area in August of 1989 . All
groundwater tested from the wells was free of contamination except
for monitoring well 7132-GW-1 which had a result of 0 .058 ppm
benzene .

Closure of Building 7132 USTs

Review of the soil and groundwater data for the Building 7132 Area
show that the site can be closed under the BUSTR regulations .
According to the new BUSTR regulations, the site must be
categorized . In order to close this site under BUSTR regulations
it is recommended that a water sample be collected from monitoring
well PBS-GM-04 and that three soil samples are collected from the
area surrounding the site .

Pump station Area (Building 8133) (Priority #5)

The UST 8133-1 was located on the west side of Building 8133
(Figure 6) ., The UST was a 250 gallon steel gasoline tank that was
removed in September of 1989 . At the time of removal, the UST was
out of service .

Soils

The soils sampled from the walls of the UST excavation were tested
for BTEX and TPH . Results of the samples were below BUSTR action
levels .

Fourteen soil gas survey samples were collected around the site .
Low BTEX results were indicated in five of the samples .

Four soil borings (PBS-PS-01, PBS-.PS-02, PBS-PS-03, PBS-PS-04) were
placed around the site . Three borings were completed as monitoring
wells . Levels of TPH were found in all four borings . VOC were
found in PBS-PS-04 and PBS-PS-O1 . Neither of these borings,
however, were in the immediate vicinity of the UST area, and
therefore are likely to be unrelated to the USTs .

Groundwater

Groundwater samples were collected from PBS-PS-02 and PBS-PS-04-
There was no contamination found in the water samples .
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Closure of Pump Station Area (Building 8133)

The Pump Station Area can be closed in accordance with the new
BUSTR regulations . The site should be categorized according to the
BUSTR regulations . Three soil samples should be collected from the
surrounding area and existing monitor wells should be resampled to
prove clean closure .

REVIEW OF EXISTING MATERIAL

A review of the Ebasco report submitted in November of 1991
revealed that much of the data collected during the study may be
incomplete . The soil gas survey samples were collected in a manner
which would have produced results from the 0-4 foot interval of
soil . The manner in which the probes were advanced may have
resulted in readings being produced from surface sediments which
were transported down to. the sampling level during installation of
the probes . The asphalt in the parking lot at Building 7132 may
have contributed to the contamination concentrations detected in
the soil gas survey .

The soil samples collected from borings give an indication of the
type of contamination in the area, but since samples were not
consistently collected over the same depths and samples were
composited, specific depth of contamination cannot be determined .
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TABLE 2

SUMMARY OF DETECTED SOIL CONTAMINATION

AT SITES FOR BUSTR CLOSURE

Soils Sampled from UST Excavation ( Building 7132)

Sample Benzene Toluene Ethylbenzene Xylene TPH
Location ug/kg ug/kg ug/kg ug/kg mg/kg

7132-SS-1 BDL 1 .10 BDL 0 .35 166 .0
7132-SS-2 420 .0 8 .90 0 .79 4 .00 132 .0
7132-SS-3 3 .0 0 .85 BDL 0 .27 159 .0
7132-SS-4 3 .0 3 .80 0 .59 2 .70 190 .0
7132-SS-5 BDL 1 .60 BDL BDL 121 .0
7132-SS-6 BDL 1 .10 BDL BDL 118 .0
7132-PI-1 BDL 1 .20 BDL 1 .70 79 .0
7132-PI-2 0 .95 9 .50 2 .30 5 .60 BDL
7132-PI-3 . 0 .46 7 .70 BDL BDL BDL
7132-PI-4 0 .60 3 .00 0 .37 0 .94 BDL
7132-PI-5 1 .30 0 .64 BDL BDL 81 .0
7132-PI-6 0 .30 1 .80 BDL BDL BDL
BUSTR 335 .0 900 .0 14,000 .0 67,000 .0 904 .0

Action
Level

Groundwater Samples (Building 7132)

Monitoring Benzene Toluene Ethylbenzene Xylene TPH
Well ug/kg ug/kg ug/kg ug/kg mg/kg

7132-GW-1 58 .0 1 .6 0 .4 6 .1 BDL
7132-GW-2 BDL 0 .18 BDL BDL BDL
7132-GW-3 BDL BDL BDL BDL BDL
7132-GW-4 BDL BDL BDL BDL BDL

BUSTR 5 .0 100 .0 700 .0 10,000 .0
Action
Level

Soil Samples from UST Excavation (Building 8133 )

Sample Benzene Toluene Ethylbenzene Xylene TPH
Location ug/kg ug/kg ug/kg ug/kg mg/kg

8133-SS-3 .0 .19 0 .77 0 .27 0 .94 BDL
BUSTR 350 .0 900 .0 14,000 .0 67,000 .0 904 .0

Action
Level

BDL- Below Detection Levels



TABLE 3
SUMMARY OF DETECTED SOIL C ONTAMINATION AT RCRA CLOSURE SITES (EBASCO 1991) - !

SOILS SAMPLED FROM UST EXCAVATION i
USEPA

MAXIMUM
CONTAMINANT BLDG .7121 BLDG .7121 BLDG.7131 BLDG.1411 BLOG .1131

COMPOUND LEVEL 7121-1 7121-2,3,4 7131-1 1411-1,2 1131-1,2.3
ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Chloroethane "6.9 ,10.0 < . 34.0 ND (1). : ND ND

Trichlorofiouromethane 1 .8 28.0 4 .0 17.0 93.0 120 .0

1 .1 Dichloroethane 1 .2 44.0 13.0 : : : ND : ,.22.0 _ :. ND

Methylene Chloride 2.4 249.0 4.0 70.0 164 .0 503 .0

Transl,2Dichioroethane 2.0 , . . . : .:. ND : NO ; . . . . . . ,17.0 __ 1:7 .0 . .

1,1 Dichloroethane 0 .53 1214 .0 70.0 ND 228 .0 6120 .0

Chloroform 0.35 . : , .1 .0 .,: . ND : : :... : _ NO . . ND 1 ..0,
: _

1,1,1 Trichloroethane 3.0 7770.0 610.0 23.0 1254.0 891 .0

Carbon tetrachlonde :, . ;:.. : : .� . . . :3.4 . . :'43 940 :: . . . .. __2.0. ; '21;3 :0 . . . .::91 .0 ,_

1,2Dichloroethane 0.53 96.0 3.0 370.0 5.0 178.0

Benzene ;: . . :14 .0 . . . ND : : . . . . . . . . . ND :. . .
. .

Q. .., : ._ . 32.0 : :

Trichloroethene 2.6 21142.0 200.0 728 .0 1432.0 1019.0

Toluene '.60 . . . : . 1,101 .0 . 2.0' : .. . 1.6 .0 . : .:41.0 : .

1 .1,2Trichloroethane 3 .2 212.0 1 .0 ND 11 .0 .143.0

Tetrachloroethene ,1 _7 . : - ,10048.0 8 :0 . : -17 .0 . ;. 342.0 1043 .0 _

Ethylbenzene 0.50 411 .0 1 .0 2.0 45.0 1093 .0

Xylenes :' :0.50 .395 .0 '2 .0 ` -2 .0 . . .43 .0 . 115 .0

1,1,2,2Tetrachloroethane 1 .0 4 .0 ND NO ND 463 .0 r

Isopropylbenzene : 1 .0 10.0 ND NO 31 .0 380.0

Tert-Butylbenzene 2.0 40 .0 ND NO 70 .0 645 .0

1,2,4Trimethylbenzene - 2.0 479.0 N0 . 349.0 541 .0 4413.0

Sec-Butylbenzene 2 .0 8.0 NO ND 37 .0 ND

p-Isopropyltoluene 1 .0 22.0 ND ND 74.0 1854 .0

Naphthalene 250.0 268 .0 ND 159.0 1094 .0 13388 .0

1 .2.3Trichlorobenzene 3 .0 55 .0 ND 18 .0 40 .0 1025 .0

(1) ND - Not Detected



REACTOR AREA
TASK ORDER 6105-006

The Reactor Area contained three (3) USTs . Two (2) contained
fuel oil and one (1) contained waste oil and solvents . The
USTs were removed in December 1989 with the waste oil/solvent
tank in service until removal .

In April 1993, four (4) borings were drilled at the Reactor
_ Area and labeled B-1 through B-4 (Figure, 2) . B-1 was also

converted into a monitoring well . Auger refusal depths are
indicated in Table 2 .

Three (3) samples were collected from each boring . The soil
samples were analyzed for :

TPH (Method 418 .1)
BTEX (Method 8020)
Volatiles (Method 8240)
Polynuclear Aromatic Hydrocarbons (Method 8100)

A summary of the results are attached .

Boring B-1/MW-1 was developed into a monitoring well . This
well was sampled along with six (6) other wells previously
installed . A sump area inside of the Reactor Building was
also sampled . The sump collects water from the building
foundation drain system . All of the groundwater was analyzed
for :

Volatiles (Method 8240)
Polynuclear Aromatic Hydrocarbons (Method 8100)

The sump was resampled because the original sample bottle was
broken at the laboratory .

TABLE 2

LOCATION NO . BORING NO .
BORING DEPTH

(FEET)

MKB-55 B-1/MW-1 16

MKB-56 B-2 16

MKB-57 B-3 16

MKB-58 B-4 14
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TPH AND BTEA ~LESULTS FOR SOIL

REACTOR AREA
TASK NO . 6105-006

BORING
NUMBER

SAMPLE
DEPTH

TPH (418 .1)
(mg /kg)

BENZENE
(ug/kg)(2)

TOLUENE
(ug/kg)

ETHYLBENZENE
(ug/kg)

M&P XYLENES
(ug/kg)

O XYLENE
(ug/kg)

B1 2'-4' 17 < 2 < 2 < 2 < 2 < 2

B1 4'-6' 26 < 2 < 2 < 2 < 2 < 2

B1 14'-16' 19 < 2 < 2 < 2 < 2 < 2

B2 2'-4' 12 < 2 < 2 < 2 < 2 < 2

B2 4'-6' < 10 < 2 . < 2 < 2 < 2 < 2

B2^X31 4'-6' < 10 < 2 < 2 < 2 < 2 < 2

82 60-8' < 10 < 2 < 2 < 2 < 2 < 2

83 2'-4' 10 < 2 < 2 < 2 < 2 < 2

B3 4'-6' < 10 < 2 < 2 < 2 < 2 < 2

B3 6'-8' 10 < 2 3 .14 < 2 < 2 < 2

B4 2'-4' < 10 < 2 2 .77 < 2 < 2 < 2

B4 4'-6' < 10 < 2 2 .86 < 2 < 2 < 2

B4 6'-8' 19 < 2 2 .26 < 2 < 2 < 2

mg/kg = parts per million
ug/kg = parts per billion

= Duplicate Sample



GAS CHROMATOGRAPHY/MASS SPECTROMETRY
FOR VOLATILE ORGANICS IN SOIL

REACTOR AREA
TASK NO . 6105-006

BORING
NUMBER

SAMPLE
DEPTH COMPOUND

RESULT
(ug/kg) I')

PQL
(ug/kg)a'

B1 2' -4' ---(3) ---

B1 4'-6' --- --- ---

B1 ' 14'-16' --- ---

B2 2'-4' --- --- ---

B2 4'-6' ---

B2°(') 41-61 --- --- ---

B2 6'-8' 1,1,1-TRICHLOROETHANE 23 .0 5

B3 2'-4' --- --- ---

B3 4'-6' --- --- ---

B3 6'-8' --- --- ---

B4 2J-41 --- --- ---

B4 4'-6' --- --- ---

B4 6'-8' --- --- I ---

') ug/kg = ppb
PQL = Practical Quantification Limit
--- = Compound/Concentrations Below PQL

(4) D = Duplicate Sample



POLYNUCLEAR AROI IC HYDROCARBONS IN SOIL

REACTOR AREA
TASK NO . 6105-006

BORING NUMBER SAMPLE DEPTH COMPOUND RESULT (mg/kg)") PQL (mg/kg)~~

Bl 21-V PHENANTHRENE 0 .121 < 0 .1

B1 2'-4' PYRENE 0 .177 < 0 .1

Bl 4'-6' CHRYSENE . 0 .118 < 0 .1

Bl 4'-6' FLUORANTHENE 0 .304 < 0 .1

Bl 4'-6' PYRENE 0 .343 < 0 .1

Bl 141-161 PYRENE 0 .151 < 0 .1

B2 2'-4' FLUORANTHENE 0 .105 < 0 .1

B2 21-4' PYRENE 0 .185 < 0 .1

B2 4'-61 ACENAPHTHENE 0 .141 < 0 .1

B2 D(3) 4'-6' ACENAPHTHENE 0 .132 < 0 .1

B2 61-8f --- ---~a~ ---

B3 21-41 ACENAPHTHENE 0 .159 < 0 .1

B3 2'-4' ACENAPHTHYLENE 0 .103 < 0 .1

B3 2'-4' ANTHRACENE 0 .378 < 0 .1

B3 2'-4' BENZO (a)
ANTHRACENE

1 .28 < 0 .1

B3 2'-41 BENZO (a) PYRENE 1 .45 < 0 .1

B3 2.J-4' BENZO (b)
FLUOROANTHENE

1 .16 < 0 .1

B3 21-41 BENZO (k)
FLUOROANTHENE

1 .02 < 0 .1

B3 2'-4,1 BENZO (ghl)
PERYLENE

0 .635 < 0 .1

B3 21-41 CHRYSENE 1 .26 < 0 .1



POLYNUCLEAR AROMATIC HYDROCARBONS IN SOIL

REACTOR AREA
TASK NO . 6105-006

BORING NUMBER SAMPLE DEPTH COMPOUND RESULT (mg/kg)(') PQL (mg/kg)("

B3 2'-41 DIBENZO (a,h)
ANTHRACENE

0 .277 < 0 .1

B3 21'-4' FLUORANTHENE 2 .48 < 0 .1

B3 2'-4' INDENO (1,2,3-cd)
PYRENE

0 .775 < 0 .1

B3 2'-41 PHENANTHRENE 1 .16 < 0 .1

B3 21-4' PYRENE 0 .220 < 0 .1

B3 4'-6 1 ACENAPHTHENE 0 .124 < 0 .1

B3 60-8' PYRENE 0 .185 < 0 .1

B4 21-41 PYRENE 0 .106 < 0 .1

B4 41-61 --- ---(°) ---

B4 61-8' PYRENE 0 .152 < 0 .1

mg/kg = ppm
PQL = Practical Quantification

> D = Duplicate Sample
(a) --- = Compound/Concentrations

Limit

Below PQL



GAS CHROMATOGRAPHYIMASS SPECTROMETRY
FOR VOLATILE ORGANICS IN WATER

REACTOR AREA
TASK NO . 6105-006

MONITOR
WELL COMPOUND

RESULT
(ug/L)

PQL
(ug/L) ~~

MW 1(3) --- ---(;) ---

MW1A(') --- --- ---

EB1(6) DICHLORODIFLUORO-
METHANEM

1 .03 1

EB2 --- --- ---

EB3 1,1,1-
TRICHLOROETHANE

2 .90 1

EB4 CIS-1,2-
DICHLOROETHENE

51 .9 1

EB4 TRANS - 1,2-
DICHLOROETHENE

1 .93 1

EB4 TETRACHLOROETHENE 1 .85 1

EB4 TRICHLOROETHENE 483 1

EB5 --- --- ---

EB6 DICHLORODIFLUORO-
METHANE(')

1 .70(;) 1

SUMP 2(9) CHLOROETHANE 3 .56 2

SUMP 2 1,1-DICHLOROETHANE 9 .36 1-

SUMP 2 1,1,1-
TRICHLOROETHANE

10 .8 1

SUMP 2 TRICHLOROETHENE 1 .43 1

(1) ug/L = PPb

PQL = Practical Quantification Limit

MW1 = MK/NASA Installed Well

--- = Concentrations Below PQL

MW1A = Duplicate Sample of MW1

EB1 = Ebasco Installed Well



The method blank contained 0 .384 ug/L of
Dichlorodifluoromethane . The approximately equivalent
concentration, taking into account dilution factors, is
amplified to 0 .384 ug/L . This is considered to be a
significant contribution to the reported value .

The method blank contained 0 .903 ug/L of
Dichlorodifluoromethane . The approximately equivalent
concentration, taking into account dilution factors, is
0 .903 ug/L . This is considered to be a significant
contribution to the reported value .

A sump in Building 1131 was sampled twice, the lab
accidentally destroying the first sample . Sump 2 is the
second sample .



POLYNUCLEAR AROMA, IC HYDROCARBONS IN WATER

REACTOR AREA
TASK NO . 6105-006

MONITOR WELL COMPOUND RESULT (ug/L)(') PQL (ug/L)(2)

MW1(3) --- ---(4) ---

MW1A(S) BENZO (a)
ANTHRACENE

1 .30 < 1 .0

EB1(6) BENZO (b) ,
FLUOROANTHENE

4 .02 < 1 .0

EB2 --- --- ---

EB3 BENZO (a)
ENEPYR

1 .94 < 1 .0

EB3 PHENANTHRENE 1 .05 < 1 .0

EB4 --- --- ---

EB5 BENZO (a)
PYRENE

9 .20 < 1 .0

EB6 --- --- ---

SUMP ACENAPHTHENE 163 < 1 .0

SUMP ACENAPHTHYLENE 414 < 1 .0

SUMP ANTHRACENE 215 < 1 .0

SUMP BENZO (a)
ANTHRACENE

4 .82 < 1 .0

SUMP CHRYSENE 17 .6 < 1 .0

SUMP DIBENZO (a,h)
ANTHRACENE

18 .1 < 1 .0



POLYNUCLEAR AROMt. i 1C HYDROCARBONS IN WATER

REACTOR AREA
TASK NO . 6105-006

MONITOR WELL COMPOUND . RESULT (ug / L) (" PQL (ug / L) (')

SUMP FLUORANTHENE 71 .8 < 1 .0

SUMP FLUORENE 690 < 1 .0

SUMP PYRENE 32 .9 < 1 .0

ug/L
PQL
MW1
---
MW1A
EB1

ppb
Practical Quantification
MK/NASA Installed Well
Compound/Concentrations
Duplicate Sample of MW1
Ebasco Installed Well

Limit

Below PQL



APPENDIX B-6

Laboratory Data, Preliminary Site
Investigation, Phase I, Morrison
Knudsen Corporation, 1993 .





MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
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biological & environmental control laboratories, inc.

6ledo .
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pokway
t 44087oh
(419) 693.5307 (216y425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 2'-4"

4/28/93 14 :22

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

labIt&. . .,i_: , . . . .~

93C01506~~= '"~'
p.o. no.,

COMPOUND METHOD PQL (ua/Ka) RESULT ( ua/Kq)

trans-1,3-Dichloropropene 5 < 5
Ethyl acetate 10 < 10
Ethyl benzene 5 < 5
Ethyl ether 10 < 10
Ethyl methacrylate 5 < 5

2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MIBK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 < 5
Tetrachloroethene 5 < 5
Tetrahydrofuran 10 < 10

Toluene 5 < 5
1,1,1-Trichloroethane 5 < 5
1,1,2-Trichloroethane 5 < 5
Trichloroethene 5 < 5
Trichlorofluoromethane 5 < 5

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 5 < 5
1,2,3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m & p-Xylenes 5 < 5
o-Xylenes 5 < 5

date completed: tech : i ., .. a

5%7/93 - LNT: -

All repons ore suomineUos contiaenirol OommunicatrOns Aul"ROtion for aup1100110n in whole or Do-i is reserved pericing our wrmen aoorovctl as mutu0l ProleCtlOr~



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Hrookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 3 of 3
biological & environmental control laboratories, inc.

615 kont sheet 1632 enterpris
ohio
eP

(9)
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iC1
693-5307 r(216Y425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA H-2 2'-4'

4/28/93 14 :22

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatile Oraanics

Compound : Recovery Acceptable Rana

1,2-Dichloroethane-d4 107: 70-121
Toluene-d8 93 .7: 81-117
4-Hromofluorobenzene 89 .5: 74-121

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

n1l %AA'-

r

Oate completed : tech : approved by : _ ._ . ._ . . . ° . . . :
NT ---
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MK-Ferguson
Nasa Lewis Research Center

Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories; Inc .
615 hont street 1632 enterprise parkway s

toledo, ohio 43605 twinsb ohio 44087
(419) 6935307 (2166425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 4'-6'

4/28/93 14 :26

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8240 .

results : COMPOUND METHOD POL (ug/Kq) RESULT (ug/Kq)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5
1,2-Dichloroethane 5 < 5

1,1-Dichloroethene 5 < 5
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichloroethene 5 < 5
1,2-Dichloropropane 5 < 5

cis-1,3-Dichloropropene 5 <

(date completed : tech : - . : .1 approved by .

5/7/93 LNT
All rAO(ytS Ore SVbmlfiqfy QS COnfIdPntlpl er'XT1TI In1C-0Iions . AUthof12otlon for ouo11Ca?ion In wnd9Or oart is rwerved pending our wrlngn ODorO , T111~101 (`,f'JtyC'.~r`,rl



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

Page 2 of 3
biological & environmental control laboratories, inc .

615 hont street 1632 enterprise parkway
to44087((4

i9j693-5307 (21614258200

f

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 4'-6'

4/28/93 14 :26

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND METHOD PQL (ua/Ka) RESULT /K

trans-1,3-Dichloropropene 5 < 5
Ethyl acetate 10 < 10
Ethyl benzene 5 < 5
Ethyl ether 10 < 10
Ethyl methacrylate 5 < 5

2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MIBK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 < 5
Tetrachloroethene 5 < 5
Tetrahydrofuran 10 < 10

Toluene 5 < 5
1,1,1-Trichloroethane 5 < 5
1,1,2-Trichloroethane 5 < 5
Trichloroethene 5 < 5
Trichlorofluoromethane 5 < 5

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 5 < 5
1,2,3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m & p-Xylenes 5 < 5
o-Xylenes 5 < 5

'507,'

'date completed: . . . tech : approved by :d . . . ,.
5/7/93 LNT

All rPnom ;ire submitte.7 of cMtiOentlol communications . Au11Ktti :dlion for duolcofionmwncoe or port is reserved oenoinp our wnrlen ao,~ovai . o mutual plOte.ction



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 3 of 3
biological & environmental control laboratories, inc .

615 front str_eet 1632 enterprise parkway

~(44119) 6935307 (216y4 h25-82M

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 4'-6'

4/28/93 14 :26

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatile Oraanics

Compound : Recovery Acceptable Range

1,2-Dichloroethane-d4 116:
Toluene-d8 98 .5:
4-Bromofluorobenzene 99 .2:

70-121
81-117
74-121

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit

of quantification . The value is an estimate only .

>^>r

P.O.
7_

: .. ._

date completed : - : - tech : " approved by :
-5/7/93 LNT

All reoorts ore submitted 05 coMioentiol communications . Autnonrntior) for aur*Calron in wnole or port Is reserved Oenolnp our wr8lenopf)~I . 0/0 mutudl (NO1Erti6r~



sample 4065-6105-006 PHASE II UST STUDY 10% DUP.

description : REACTOR AREA B-2 4'-6' DUPLICATE OF 93CO1507
4/28/93 1426

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure: The sample was analyzed
.

as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/C hemical Methods", SW-846, Third Edition, November

1986, Method 8240 .

results: COMPOUND METHOD POL (ug/Kq) RESULT (ug/Kq)

Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 <. 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5

1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichiorodifluoromethane .̀ t 5
1 .1-Dichloroethane 5 < 5
1,2-Dichloroethane 5 c 5

1,1-Dichloroethene`~ `
cis-1,2-Dichloroethene 5 <
trans-1,2-Dichioroethene 5 < .̀
1,2-Dichloropropane ,
cis-1,3-Dichloropropene .̀ .̀

day(.: ccmPleted :

5/8/93
approved by :

' LNT -

i



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Hrookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 2 of 3

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

Toledo, ohio 43605 twinsbur , ohio 44087
(419) 693.5307 (216)9425-8200

sample 4065-6105-006 PHASE II UST STUDY 10% DUP .

description : REACTOR AREA H-2 4'-6' DUPLICATE OF 93CO1507
4/28/93 1426

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MINK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachioroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1 .Z`,')-Trichloropropane
Vinyl acetate
Vinyl chloride
m L p-Xylenes
o-Xyienes

!Cale com,);etea tech

METHOD POL (ua/KQ) RESULT (ua/Kg)

5 < 5
10 < 10
5 < 5

10 < 10
5 < 5

10 < 10
5 < 5
5 < 5
50 < 50
5 < 5

5 < 5
5 < 5
5 < 5
5 < 5

10 <: 10

5 < 5
5 < 5
5 < 5
5 5
5 5

5 5
S 5

1 10
S 5
5 5

5

approved by



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 3 of 3
biological & environmental control laboratories, inc.

615 front street 1632 enterprise parkway
toledo, ohio 43605 twinsburg, ohio44087
(419) 693-5307 (216) 425.8200

sample 4065-6105-006 PHASE II UST STUDY 10% DUP.
description : REACTOR AREA B-2 4'-6" DUPLICATE OF 93CO1507

4/28/93 1426

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatile Organics

Compound % Recovery Acceptable Range

1,2-Dichloroethane-d4 113% 70-121
Toluene-d8 103% 81-117
4-Bromofluorobenzene 108% 74-121

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

j6cIE COrj~tDlejed : tec,- :

5/8/93 1'- LNT

lab no.

� . , .-0,0 � ,Hr,, ., ., ,- � . ~,,� 0 �_ r, .'. -, ;IolE<~,T <<F.-., :-.,, .� 1 -z, 1 ~ .~,,_, . ,~,-j; I / , . ", .,



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc.
615 front sheet 1632 enterprise parkway

toledo. ohlo 43605 twin$b ohlo 44087
(419) 693-5307 (2167-425.8200

sample
description :

analysis :

procedure :

4065-6105-006 PHASE II UST STUDY
REACTOR AREA B-2 6'-8'
4/28/93 14 :30

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

!T35' - .- . i

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD PAL (ua/Ka) RESULT (ua/Ka)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5
1,2-Dichloroethane 5 < 5

1,1-Dichloroethene 5 < 5
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichloroethene 5 < 5
1,2-Dichloropropane 5 < 5
cis-1,3-Dichloropropene 5 < 5

date connpleted:_ : tech : _ , -_ . . ._ . approved by:_
5/7/93 - . LNT--

An repOns ore submiTled as conti0entiol COmmuni0othons AUtnor1Zation 10rduplcOtion in whole or Dolt is reserved pendingour wrtnen oDCHQvol. muluol protection.



MK-Ferquson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 2 of 3
biological & environmental control laboratories, inc.

615 hontstreet 1632 enterpris
ohio
ep

(411

arkway
toe9)

6935307 (216)425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 6'-8'

4/28/93 14 :30

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

93CO1508
:P .Q. no

COMPOUND METHOD POL (u9/Ka) RESULT ( ug/Ka)

trans-1,3-Dichloropropene 5 < 5
Ethyl acetate 10 < 10
Ethyl benzene 5 < 5
Ethyl ether 10 < 10
Ethyl methacrylate 5 < 5

2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MIBK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 < 5
Tetrachloroethene 5 < 5
Tetrahydrofuran 10 < 10

Toluene 5 < 5
1,1,1-Trichloroethane 5 23 .0
1,1,2-Trichloroethane 5 < 5
Trichloroethene 5 < 5
Trichlorofluoromethane 5 < 5

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 5 < 5
1,2,3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m & p-Xylenes 5 < 5
o-Xylenes 5 < 5

date completed :~ - tech: oPWovedw;_- _-a- ;'_ - -- _ _ _ --! -
LNT

' All reonrts ore suomitiea as contiaentai communications Autnorizolion for auolicatron in whole a tart is reserved pending out wrthen aporovol as oArt"ol Protecfron



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

Page 3 of 3

biological & environmental control laboratories, inc.
60 front sheet 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44087
(419) 693,5307 (216y425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 6'-8"

4/28/93 14 :30

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatile Organics

Compound % Recovery Acceptable Range

1,2-Dichloroethane-d4 111 :
Toluene-d8 95.2%
4-Brosofluorobenzene 92 .7:

70-121
81-117
74-121

1) A value reported as "less than" indicates the analyte was

not detected . The number is the quantification limit for

the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit

of quantification . The value is an estimate only .

508k: . r~.T.;.

dote completed tech : approved by

All reportsare submitted as confi0enitialcornmurvootlans . Authoniatian for duplraahon in whole or part is reserved pending our wrliten 0-01t01, a amUluol protection .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway :"- 9 3 ,01509

totedo, ohio 43605 twinsbu ohio 44087
425-8200216419 693-5307 F.8( ( ))

+~_~7F7-d(K~r7lTZ5 .

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 2'-4'

4/28/93 15 :11

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (ua/Ka) RESULT (ua/Ka)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5
1,2-Dichloroethane 5 < 5

1,1-Dichloroethene 5 < 5
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichloroethene 5 < 5
1,2-Dichloropropane 5 < 5
cis-1,3-Dichloropropene 5 < 5

date completed: :_ -: tech : approved by : .

5/7/93 LW- . _ _
All reoorts are suomdlea as contiaenirol communlcatlons Autnori :atlon for auolrcatron in whole or cart 6 reservea Denoina our wrMenapproval . as a uluat protection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

Page 2 of 3
biological & environmental control laboratories, inc .

615 front street 1632 enterprise parkway
to(4e19)

695307 (216~Y422S~8~200~7

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 2'-4'

4/28/93 15 :11

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

g;ce1 S09 .~ . . -
~ .o. no. _ ~ V

COMPOUND METHOD POL (ua/Ka) RESULT (ua/Ko)

trans-1,3-Dichloropropene 5 < 5
Ethyl acetate 10 < 10
Ethyl benzene 5 < 5
Ethyl ether 10 < 10
Ethyl aethacrylate 5 < 5

2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MIBK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 < 5
Tetrachloroethene 5 < 5
Tetrahydrofuran 10 < 10

Toluene 5 < 5
1,1,1-Trichloroethane 5 < 5
1,1,2-Trichloroethane 5 < 5
Trichloroethene 5 < 5
Trichlorofluoromethane 5 < 5

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 5 < 5
1,2,3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m & p-Xylenes 5 < 5
o-Xylenes 5 < 5

.---dale completed :;= - - tech: Z'.' . . approved by:
-3/7/93 - _

LNT
All teDons ore tubmrflAa as conficJenliol communications Aurnonzahon to, auolioofion m whale or Daft is reserved Oendinp our wrmen OMrovo .lklOl ('eotacLOr~



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 3 of 3

biological & envirorunental control laboratories, inc.
615 front street 1632 enterprise padcway

toledo, Ohio43605 twinsbu Ohio 44087
(419) 693-5307 (216f425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 2'-4'

4/28/93 15 :11

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatile Oroanics

Compound : Recovery Acceptable Range

1,2-Dichloroethane-d4 114:
Toluene-d8 100:
4-Bromofluorobenzene 99 .3:

70-121
81-117
74-121

1) A value reported as "less than" indicates the analyte was

not detected . The number is the quantification limit for

the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit

of quantification . The value is an estimate only .

?3CO1'509- }" '~- . . ., .

date completed: . . . tech : approved by :
l

5/7/93 LNT
All reports are sunmmeaas controentral communications Autnon :otion tot duplication in whole Or part t5 reserveaoendiw our wrmenopor01~0: . aso ulwl D'Otection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories. inc.
615 front sheet 1632 enterprise parkway

to(e4119)6935307 (216y4258200~~

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 4'-6'

4/28/93 15 :12

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods', SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD PQL (uo/Ka) RESULT (uo/Ka)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5
1,2-Dichloroethane 5 < 5

1,1-Dichloroethene 5 < 5
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichloroethene 5 < 5
1,2-Dichloropropane 5 < 5
cis-1,3-Dichloropropene 5 < 5

dote completed .'. . ." . I tech : G~fpyed by-, =r',~r.z _ _

All reportsoresub-Mea os cont1oentlol communications . Aut"YZotionfor ouollophon is whole or poMis reserveo pendinp our wrtlten oDorovL-as-gAutuol Protection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

Page 2 of 3
biological & environmental control laboratories, inc .

615 kont street 1632 enterprise parkway
toledo. ohio 43605 twtnsbu ohio 44087

(419) 693.5307 (216y4258200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 4'-6'

4/28/93 15 :12

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND METHOD POL (ua/Ka) RESULT ( ua/Ka)

trans-1,3-Dichloropropene 5 < 5
Ethyl acetate 10 < 10
Ethyl benzene 5 < 5
Ethyl ether 10 < 10
Ethyl methacrylate 5 < 5

2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MIBK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 < 5
Tetrachloroethene 5 < 5
Tetrahydrofuran 10 < 10

Toluene 5 < 5
1,1,1-Trichloroethane 5 < 5
1,1,2-Trichloroethane 5 < 5
Trichloroethene 5 < 5
Trichlorofluoromethane 5 < 5

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 5 < 5
1,2,3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m & p-Xylenes 5 < 5
o-Xylenes 5 < 5

cfatecompleted tech : ap~/'ommidby:

An reoons are sut,mineo as confidential communications.Aumoriiathon for auphoatlonm whole or part is reserved pending our wrMten aporo~cU . as g4mutuat rnotection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 3 of 3
biological & environmental control laboratories, inc.

615 NOW sheet 1632 enterprise parkway
toledo, ohio 43605 tw (~6rg4~447

419 693530 )7

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 4'-6'

4/28/93 15:12

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatile Organics

Compound : Recovery Acceptable Range

1,2-Dichloroethane-d4 113:
Toluene-d8 102:
4-Bromofluorobenzene 106:

70-121
81-117
74-121

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

4151y0 -'~ ," ~''

~AfiS-i1~35'.K''4

idate COMPleted , : :? V tech . .- .: approved by/~~ e'"

5/8/93_ LNT : _" --- . ~- _ . - - _ -./!i1/.0/~~ . _-
All r0DOris are submitted as Conl,aential communlaahom Auinafizatran to duplication (n whale or part is reserved pending Our wrlifen aporovaf . as q/nui,lal rNotection .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkwaY

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425-8200

lab no .

sample 4065-6105-006 PHASE II UST STUDY

description : REACTOR AREA B-3 6"-8"
4/28/93 15 :15

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8240 .

results : COMPOUND METHOD POL (P Q/Kq) RESULT (ug/Kq)

Acrolein 50 < 50
Acrylonitrile 50 < 50

Acetone 50 < 50
j Benzene 5 < 5

I
i

Bromodichloromethane 5 < 5

I
I Bromoform 5 < 5

Bromomethane 5 < 5

2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5I
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5

! Dibromomethane 5 <
1,2-Dichlorobenzene 5 < 5

j 1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5
1 .2-Dichloroethane 5 5

1 .1-Dichloroethene 5 5
cis-1 .2-Dichloroethene 5 < 5

trans-1 .2-Dichloroethene 5
1,2-Dichloropropane 5 < 5
cis-1,3-Dichloropropene 5 < 5

NCO;P coflipleled~_-_



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 2 of 3
biological & environmental control laboratories, inc.

615 tront street 1632 enterprise parkway
toledo, Ohio 43605 twinsburg, Ohlo 44087

(419) 693-5307 (216) 425-8200

lab no .

p.o . no .

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 6'-8'

4/28/93 15 :15

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylenes

METHOD POL (ua/Ka) RESULT ( ua/Ka)

5 < 5
10 < 10
5 < 5

10 < 10
5 < 5

10 < 10
S . < 5
5 < 5

50 < 50
5 < 5

5 < 5
5 < 5
5 < 5
5 < 5

10 < 10

5 <:. 5
5 < 5
5 < 5
5 < 5
5 < 5

5 < 5
5 5

10 <: 10
5 <

5 < 5
5 < 5

da' cOIMPIr-- . _ tteh

5/ 7/93- -~ ---- LNT
approved by!



results : continued

Surrogate Recovery - Volatile Organics

Compound : Recovery Acceptable Range

1,2-Dichloroethane-d4 113% 70-121
Toluene-d8 96 .7% 81-117
4-Bromofluorobenzene 96 .5: 74-121

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

-. 5/7/93___ 1 LNT

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 6'-8'

4/28/93 15 :15

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio44087
(419) 693-5307 (216) 425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 2'-4'

4/28/93 15 :54

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chem ical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (uo /Ko) RESULT (ua/Ka)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chiorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 10
Dichlorodifluoromethane 5 <
1,1-Dichloroethane 5
1,2-Dichloroethane 5 5

1,1-Dichloroethene 5 < : 5
cis-1 .2-Dichlornethene 5 < 5
traps-1,2-Dichloroethene 5
1 .2-Dichiorepropane 5
cis-1,3-Dichloropropene ` 5

i
S /7 /OZ



sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 2'-4'

4/28/93 15 :54

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

c~«, cem~~ieted

COMPOUND METHOD PQL (ua/Ka) RESULT ( ua/Kv)

trans-1,3-Dichloropropene 5 < 5
Ethyl acetate 10 < 10
Ethyl benzene 5 < 5
Ethyl ether 10 < 10
Ethyl methacrylate 5 < 5

2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MIBK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 c 5
Tetrachloroethene 5 < 5
Tetrahydrofuran 10 <, 10

Toluene 5 < 5
1,1,1-Trichloroethane 5 < 5
1,1,2-Trichloroethane 5 < 5
Trichloroethene 5 5
Trichlorofluoromethane 5 `_

1,1,2-Trichloro-1,2,2-
Trifluoroethane-(Freon 113) 5 5
1,2,3-Trichioropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m &. p-Xylenes 5 <: 5
o-Xylenes 5 <

tec

r whlo- r



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 3 of 3
biological & environmental control laboratories, inc.

615 front street 1632 enterprise parkway
to~e9

411) 693-534075 (216)9425-8o~2007

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 2'-4'

4/28/93 15 :54

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatile Organics

Compound % Recovery Acceptable Range

1,2-Dichloroethane-d4 116: 70-121
Toluene-d8 101: 81-117
4-Bromofluorobenzene 101: 74-121

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

cmpletec--- -- --- ..tech

5/7/9 3 -
-- ----- approved by %
LNT



analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD PQL (ug /Kq) RESULT (ug/Kq)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Bromomethane 5 < 5

j 2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5

i Carbon tetrachloride 5 < 5

I Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5
1,2-Dichloroethane 5 < 5

1,1-Dichloroethene 5 < 5
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichloroethene 5 5
1,2-Dichloropropane : 5
cis-1,3-Dichioropropene <

;date con-,cietea

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 4'-6' '

4/26/93 15 :55 i



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 2 of 3
biological & environmental control laboratories, inc.

615 front sheet 1632 enterprise parkway
toledo, ohio 43605 twinsbur , ohio 44087
(419) 693-5307 (216f425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 4'-6'

4/28/93 15:55

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hezanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1,2.3-Trichloropropane
Vinyl acetate
Vinyl chloride
m f4 p-Xylenes
o-Xylenes

METHOD POL (ua/Ka) RESULT (ua/K

lab no.

p.o . no.

5 < 5
10 < 10
5 < 5

10 < 10
5 < 5

10 < 10
5 < 5
5 < 5

50 < 50
5 < 5

5 < 5
5 < 5
5 < 5
5 < 5

10 < 10

5 < 5
5 < 5
5 < 5
5 < 5
5 < 5

5 < 5
5 < 5

10 < 10
5 <
5
5 5

d,i:tr completed ----- tech

5/7/93 , LNT



analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatile Organics

Compound : Recovery Acceptable Range

1,2-Dichloroethane-d4 113:
Toluene-d8 98 .6:
4-Bromofluorobenzene ' 93 .9%

70-121
81-117
74-121

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

,c :ae completed : . ----- 1ecr,~-- ------ -- approved by :

5/ 7/93 I LNT '

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 4'-6'

4/26/93 15 :55



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological St environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohfo 43605 twinsburg, ohio 44087
(419) 693-5307 (2163 425-8200

lab no.

V-9xr.01 9A
p.o.,no .- .

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 6'-8'

4/28/93 16 :00

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chem ical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (ug/Kq) RESULT (PQ/Kg)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50

j Benzene 5 < 5
Bromodichloromethane 5 < 5

i Bromoform 5 < 5
Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 <: 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 <: 5
1,2-Dichlorobenzene 5 5
1,3-Dichlorobenzene 5 5

1,4-Dichlorobenzene 5 5
1,4-Dichloro-2-butene 10 1Ci
Dichlorodifluoromethane 5 5
1,1-Dichloroethane 5 .̀r
1,2-Dichloroethane 5 <: 5

1 .1-Dichloroethene
cis-l,2-Dichloroethene ;,
trans-1,2-Dichloroethene 5
1,2-Dichloroorouane `r
cis-1,3-Dichloropropene 5 5

approved by :

5/8/93__ + LNT - - ,



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 2 of 3
biological & environmental control laboratories, inc.

615 front street 1632 enterprise parkway
toledo, ohio 43605 twinsburg, ohio 44087

(419) 693-5307 (216) 425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 6"-8"

4/28/93 16 :00

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

lab no .

oa'ni n

METHOD POL (ua/Ka) RESULT (tug/Ku)

5 < 5
10 < 10
5 < 5

10 < 10
5 < 5

2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MIBK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 < 5
Tetrachloroethene 5 < 5
Tetrahyarofuran 10 , 10

Toluene 5 5
1,1,1-Trichloroethane 5 < 5
1 .1,2-Trichloroetnane 5 5
Trichloroethene 5 < 5
Trichlorofluoromethane 5 <1 5

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 5 < 5
1 .2,3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m & p-Xyienes 5 < 5
o-Xylenes 5 < 5

jau~u comple~td --- tech : --- approved --

/~z-,--~ LNT 1.z c~~



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

Page 3 of 3
biological & environmental control laboratories, inc.

615 front street 1632 enterprise parkway
toledo, ohio 43605 fwinsbur , ohio 44087
(419) 693-5307 (216)9425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 6'-8'

4/28/93 16 :00

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

(date completed :

'i 5/8/93

Surrogate Recovery - Volatile Organics

Compound % Recovery Acceptable Range

1,2-Dichloroethane-d4 109: 70-121
Toluene-d8 90 .5: 81-117
4-Bromofluorobenzene 75 .9: 74-121

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

teen opproved by :

lab no .

p.o. no .

LNT



analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chem ical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (pq /L) RESULT (pg/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 < 2
Chloroform 1 < 1

Chloromethane 1 < 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 < 1
1,2-Dichlorobenzene 1 < 1
1,3-Dichlorobenzene 1 < 1

1,4-Dichlorobenzene 1 < 1
1,4-Dichloro-2-butene 2 <
Dichlorodifluoromethane 1 <: 1
1,1-Dichloroethane 1 < 1
1 .2-Dichloroethane 1 1

1,1-Dichloroethene i < 1
cis-1,2-Dichloroethene 1 i
trans-1,2-Dichloroethene 1 1
1,2-Dichloropropane 1 < ?
cis-1,3-Dichioropropene i 1

/_ _
M^ °vrvM [-71n!7 our written p11~,m~~7'.f]' am,dinl nrntory~,

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - MW1

5/6/93 1400



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterpris

ohip
e parkway

10(4419) 693-5307
twinsbu

(216)425-8200

sample 4065-6106-006 PLUM BROOK UST STUDY

description : REACTOR - MW1
5/6/93 1400

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results: Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hezanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1 .1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

5/19/93

METHOD POL (uo/L

1
2
1
2
1

2
1
1

10
1

1
1
1
1
2

1
1
1
1
1

RESULT (ua/L)

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10
< 1

< 1
< 1
< 1
< 1
< 2

1
< 1
< 1

1
< 1

1 _ 1
1 1
L

1 < 1
1 < 1
1 < 1

G .c~~,nnc nra 5i ~hmlnrxy OS COnh~Jon1V71 r_nmmun~rOtipnc Aulhn ?C-nn to, rjuroc C7hnn in whnie Or rnh i5,Ps-vCw7 rBndinp Out wnflc;nOpp vO1, O11/-Utual ntOtr-~1 , ,



MK-Ferguson
"Nasa Lewis Research Center

Attn : Elise Allen
i

21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 -.rf:` Page 3 of 3

(logical & environmental control laboratories, inc .
615 front street 1632 enterprise parkway
ledo, ohio 43605 twinsbu ohio44087
(419) 693-5307 (216f425-8200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - MW1

5/6/93 1400

VOLATILE ORGANICS

Surrogate Recovery - Volatiles

Compound : Recovery Acceptable Range

1,2-Dichloroethane-d4 102: 76-114
Toluene-d8 101% 88-110
4-Bromofluorobenzene 107% 86-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification.limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

approved by :date completed: I tech :

S JM "
e~phrxvr74nnfor c7,inhcationinwholeOrr reservwlrend,nnnurwitile naf>rx~M1 .a°~rr,~it'Jalprot t~r~r~



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur , ohio 44087
(419) 693-5307 (216f425$200

sample 4065-6105-006 PLUM BROOK UST STUDY

description : REACTOR - MW1-A
5/6/93 1400

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-846 . Third Edition, November

1986, Method 8240 .

results : COMPOUND METHOD PQL (PQ/L) RESULT (PQ/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10

Benzene 1 < 1

I Bromodichloromethane 1 < 1

Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether <'. 2
Chloroform 1 < 1

Chloromethane 1 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 < 1
1,2-Dichlorobenzene 1 < 1
1,3-Dichlorobenzene 1 1

1,4-Dichlorobenzene 1 1
1,4-Dichloro-2-butene
Dichlorodifluoromethane 1 1
1,1-Dichloroethane 1 1
1,2-Dichloroethane 1 1

1,1-Dichloroethene 1
cis-1,2-Dichloroethene 1 1
trans-1,2-Dichloroethene 1 1
1,2-Dichloropropane 1 1
cis-1,3-Dichloropropene 1 < 1

date completed : tech : approved by :
5/19/93 JM

All repoMs are subroMec7o5 cent-.claniial communications Authon7olTon for ciurilicat,on in whole or rycirt 's res-?-: t~nalr~q o-, wnttenoon" ovo'i . ; a ~r~utuai t~rr~te=1' "" ~



ucoL[ 1NLiv1r .

analysis :

results :

t\Llltr 1 Vr\ IwJ n

5/6/93 1400

GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1,22,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

date completed: tech :

METHOD PQL (ua/L

1
2
1
2
1

2
1
1

10
1

1
1
I
1
L

1
1
1
1
1

RESULT (ua/L

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10
< 1

< 1
< 1
< 1
< 1

1
< 1
< 1
< 1
< 1

1 < i
1 <: 1
L

1 1
1 < 1

approved by :

_ I JM L!/,G
~7' r7 'r ~uh HlI f~'rtt~+y,~ y



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen s : >+. ;. :
21000 Brookpark Road, M.S . 66-2 -t
Cleveland, OH 44135 _` Page 3 of 3

lical & environmental control laboratories, inc .
front sheet 1632 enterprise parkway
), ohlo 43605

X21a?a2sh-eo2001 ) 693-5307

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - MW1-A

5/6/93 1400

VOLATILE ORGANICS

Surrogate Recovery - Volatiles

Acceptable Range

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

An re0Orts are submittea as conhaent,al communlcaho- Authonrat,pn 1-;r duplication in whole a, r-,ort is reserved Penaing our writtenapproval.



sample 4065-6105-006 FLUM HKUUK U5ll SlUUT
description : REACTOR - EB1

5/6/93 1515

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

results :

Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

COMPOUND METHOD POL (pa/L) RESULT (u4/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1

Bromomethane 1 < 1

2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < . 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 < 2
Chloroform 1 < 1

Chloromethane 1 < 1
1 .2-Dibromoethane (EDB) 1 1
Dibromomethane 1 <. 1
1 .2-Dichlorobenzene 1 1
1 .3-Dichlorobenzene 1 < 1

1 .4-Dichlorobenzene 1 1
1,4-Dichioro-2-butene
Dichlorodifluoromethane 1 1 .03 See note 3

1 .1-Dichloroethane 1 1
1 .2-Dichloroethane 1 1

1,1-Dichloroethene 1 1
ci=_-1 .2-Dichioroethene 1 1
trans-1,2-Dichloroetherie 1 1
1,2-Dichloropropane 1 1
cis-1 .3-Dichloro rooene 1 < 1

date completed: tech : approved by : /

5/19/93 JM 1 -1
All rprx,mS arF 5~ ~!n~^W; roc rpnfinerdiol c(7mmunicotion5 Aulnpri,,or ;on for dunlrotiOn in who1F or (Y~'1 ~5 rr?5?rv-7 CH_'ndRl(] c ur wnilBn oP~A(lvol ; O mUtu01 pr01w'hr,r,



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44087
(419) 693.5307 (216F425-8200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB1

5/6/93 1515

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2 .2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1 .1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1 .2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

Completed: . 'tech:

METHOD PQL (uu/L)

1
2
1
2
1

2
1
1

10
1

1
1
1
1
c

1
i
1
1
1

RESULT (uv/L)

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10
< 1

< 1
< 1
< 1
< 1
< 2

< 1
< 1
< 1
< 1
< 1

1 < 1
1 <: 1
L < L

1 < 1
1 < 1
1 <: 1

approved by :

Ib no - �:

`:21F2-4065-24M

At' -r-icq- cr;hm"er) o< r;nnfidAnt'C1 CCm-JOIC9Lpn5 Aurhprl7a-"' "I rl,i d,otnn In whr,'q or ('A~ is reserved pending our wnhr n CI d aov0' . r : ;'~ m, lt'jol prpti~~'rv .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

VOLATILE ORGANICS

.-biological &environmental control laboratories, inc. ono
615 front sheet 1632 enterprise parkway

toledo, ohio 43605 twinsbur , ohio 44087 po ~o ~-(419) 693-5307 (216f425-8200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB1

5/6/93 1515

analysis :

results : continued

Page 3 of 3

Surrogate Recovery - Volatiles

Compound Recovery

1,2-Dichloroethane-d4 104%
Toluene-d8 101%
4-Bromofluorobenzene 102:

date completed

5/19/93

Acceptable Range

76-114
88-110
86-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

3) The method blank contained 0.384 ug/L of Dichlorodifluoromethane .
The approximate equivalent concentration, takinq into account
dilution factors, is amplified to 0 .384 ug/L . This is considered
to be a significant contribution to the reported value .

tech : approved by :

All rnrnn~ q- S,t-tlc?rj (! ". -nnii ~~~nlir7l rnTr~lun~^p11pn5 Pi ¢hori7ntlpn for (Jur~licolv),, 1n w1,olF o, rY7rt 1s ~Ff'~-n'M rJerrPnn OUr wn ;1- ar,l ~,ova, 11,11,31 r" 1111K,11 r



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur , ohio 44087
(419) 693-5307 (216)425-8200

sample 4065-6105-006 PLUM BROOK UST STUDY

description : REACTOR - EB2
5/6/93 1500

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure :
"

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8240 .

results : COMPOUND METHOD PQL (uQ/L) RESULT (u4/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10

Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1

Bromomethane 1 < 1

2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < 1

Carbon tetrachloride 1 < 1

Chiorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 < 2
Chloroform 1 < 1

Chloromethane 1 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 <: 1
1,2-Dichlorobenzene 1 < 1

1,3-Dichlorobenzene 1 < 1

1,4-Dichlorobenzene 1 < 1
1,4-Dichloro-2-butene <
Dichlorodifluoromethane 1 < 1
1,1-Dichloroethane 1 1
1,2-Dichloroethane 1 < 1

1,1-Dichloroethene 1
cis-1,2-Dichloroethene 1 < 1
trans-i,2-Dichloroethene 1 '
i,2-Dichloropropane i 1
cis-1,~J-Dichloropropene 1 1

date completed : tech : approved by :
5/19/93 JM

All r.~rvin ;a,e s,rim~flncj a'; Conhc7Anfiol communcci ions AU1nnn70Lon for out,hcatipn in wholeo, F~crt e; r~-,jtv:-o P°`KJinq our wntten aprXOvol, o: xrn,itual rx"1'>-c11-.



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 2 of 3

labbiological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur Ohio 44087
(419) 693-5307 (216Y425-8200

-2172-4065-435

sample 4065-6106-006 PLUM BROOK UST STUDY
description : REACTOR - EB2

5/6/93 1500

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1 .",3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

METHOD POL (ua/L

1
2
1
2
1

2
1
1

10
1

1
1
1
1
2

1
1
1
1
1

RESULT Wall-

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10
< 1

< 1
< 1
< 1
< 1
L L

1

< i

< 1

1
1

1 < 1
1 1
L L

1 < 1
1 < 1
1 < 1

date completed: + tech : _ approved by :

_ JM I
nn . .,r, .�,.-nrd~ . ;h �~n~y~.,-nnr~ry~,nr ;nrr".,mmnn~cn+inn~ l.,ahnr,m'~On for r~u[~!iCOfipn ;n v.hO;a Or ~r~^ .c rqSArved fwnr7~nq nur wr ;11r-n o. rnutu0l (~rr>Ir~~LOn



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 3 of 3

biological &environmental control laboratories, inc.
615 front street 1632 enterprise parkway

to~419)
693-5307
ohlo

(216X4254200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB2

5/6/93 1500

analysis : VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatiles

Compound % Recovery

1,2-Dichloroethane-d4 108%
Toluene-d8 103%
4-Bromofluorobenzene 100%

Acceptable Range

76-114
88-110
66-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

(date complete
5/19/93

tech : approved by:

am
All rPnf~ns orp suhminpyp ; (`nnlirJgntipl Communications Arj!hon70fo6 inr r1V(1licolior In whoip or rr)n is,eServBr7 nendmp our wnllen 0~~~1~ .~ .~ . , o rrulfuol pr015~hnr,



analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

. Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 6240 .

results : COMPOUND METHOD PQL (tug/L) RESULT (ug/L)

Acrolein 10 < 10

Acrylonitrile 10 < 10
Acetone 10 < 10

Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1

Bromomethane 1 < 1

2-Butanone (MEK) 10 < 10

Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 2
2-Chloroethyl vinyl ether 2
Chloroform 1 < 1

Chloromethane 1 1

1,2-Dibromoethane (EDB) 1 < 1

Dibromomethane 1 < 1

1,2-Dichlorobenzene 1 `- 1

1,3-Dichlorobenzene 1 1

1 .4-Dichlorobenzene 1 1

1,4-Dichloro-2-butene
Dichlorodifluoromethane 1 1
1,1-Dichloroethane 1 ! 1

1,2-Dichloroethane 1 1

1,1-Lichloroethene 1 1

cis-1 ._-Dichioroethene 1
trans-1,-~-Dichloroethene 1 1
1,i-Dichloropropane 1 1
cis-1,3-Dichloro ropene 1 1

date completed : tech : _ - approved by :

5/19/93 3M
nn -r-~~ bra q;hmittP ; ^~ -^~+itypn+~o' COmmuniCOtipns Authorva+ion flu d.j()h^ptipn in wholR or r/Jrt i3 reserved nendin oour ww1en a(+r)rovn'-, a . ~rd,Kll (>rr~; :: ;t,r ,

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB3

5/6/93 1445



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc .

edo, hi 43605
1632
~risbu,hio440887Ytol6 o o

(419) 693-5307 (216f425-8200

sample 4065-6106-006 PLUM BROOK UST STUDY

description : REACTOR - EB3
5/6/93 1445

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

date completed :
5/19/93

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1 .2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

tech :

METHOD POL (ua/L

1
2
1
2
1

2
1
1

10
1

1
1
1
1
L

1
1
1
1
1

RESULT (PQ/LL

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10
< 1

< 1
< 1
< 1
< 1
< 2

1
x .90

< 1
< 1
< 1

1 1
1 < 1

' <
1 < 1
1 ~ 1
1 1

approved by :

'M 1 647"
. . . ... rnA <y,. .~,tts?rj ~c r(?nliryan+i~l cnmmuninationc Ai dhnn7n,+T" + .", r7, ; ;~1~c~~hno in whnl~ n' ~y~rr,5 rnsnrvwl r++tnd-) Our wrifInn



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 3 of 3

--biological & environmental control laboratories, inc. '°n "a
A615 front street 1632 enterprise parkway

toledo, ohlo 43605 twinsbu Ohio 44087 ~O , ~`~;w
(419) 693-5307 (216}425.8200 `'

r :-4065-2
sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB3

5/6/93 1445

analysis : VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatiles

Compound % Recovery Acceptable Range

1,2-Dichloroethane-d4 101% 76-114
Toluene-d8 101: 88-110
4-Bromofluorobenzene 99 .2% 86-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

date completed : tech : approved by :
5/19/93 3M

A r . _ ^, q ,,it-n,~n-,Ia- -." "�yam.- " li'~"-. ,, A jih,,,7qNno inr -uNi^,ation in whnlaor fxirl i5 rBSArvA`1 rerxJrt ."~ our writtyn aporov(3l, a^ , -rlru0! D'OtF- n .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc . 1~°b S' ~.. ~,
.615 hoot sheet 1632 enterprise parkway ~ 7~ .

toledo, ohio 43605 twinsbu ohio 44087
(419) 693-5307 (216y425-8200

- 4172"40&-~=:~M

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB4

5/6/93 1430

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Thi rd Edi tion, November
1986, Method 8240 .

results : COMPOUND METHOD POL (ua/L) RESULT (uQ/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1

I Bromodichloromethane 1 < 1

I
j Bromoform 1 < 1

Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 <
Chloro`orm 1 i

I'. Chloromethane 1 < 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 < 1
1 .2-Dichlorobenzene 1 1

j 1,3-Dichlorobenzene 1 1

1,4-Dichlorobenzene 1 1
1,4-Dichloro-E-butene 2
Dichlorodifluoromethane 1 <: 1
1,1-Dichloroethane 1 < 1
1,2-Dichloroethane 1 1

1,1--Dichloroethene 1
cis-1 ."-Dichloroethene 1 5 : .°
trans-1 .2-Dichloroethene 1 1 .9

j 1 .2-DichloroproDane 1 1
cis-1,3-Dichloro ropene i 1

date completed: tech : approved by : ~
/5/20/93 JM /

~
/// '100

All recoris ore submitted as confidential commun,Cci ions Authori7ohon for d-Jphcotion in whole or (on is resrarvc-d t K2na^- ".') ~�,' written o()provol, c/) mutual pr,,



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur . chip 44087
(419) 693.5307 (216Y425-8200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB4

5/6/93 1430

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results: Continued

COMPOUND

date completed

5/20/93

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1 .2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro- 1,2,2 -

Trifluoroethane (Freon 113)
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

tech :

METHOD POL (uq/L

1
2
1
2
1

2
1
1

10
1

1
1
1
1
2

1
1
1
1
1

RESULT (ua/L

lab no. .

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10
< 1

< 1
< 1
< 1

1 .85
2

< 1
< 1 (0 .780)

1
483

1

1 < 1

L

1 ! 1
1 < 1
i < 1

approved by :

3M



MK-Ferguson
Nasa Lewis Research Center e .
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2 °
Cleveland, OH 44135 Page 3 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

to(edo, ohlo 43605 tw ~o7419) 6935307 (216Y425-8200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB4

5/6/93 1430

VOLATILE ORGANICS

Surrogate Recovery - Volatiles

Acceptable Range

1,2-Dichloroethane-d4
Toluene-de
4-Bromofluorobenzene

A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

AII r°ro`^' ^- -t-- ~- ^r ~nfiryo^,h~~ rnmm~n,r rNipn Authpr~ ;arOn for (7uplioat,On in whole or foh i5 re59rvf_4 rwindinp r,- " ,~" 01e!, Cc-[`oval, 05 o rkual pr019Cr,r .-



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc. .
615 front street 1632 enterprise parkway 67$ :

toledo, ohio43605 twlnsburg, ohio 44087 Po,(419) 693-5307 (216) 425-8200 - s
1'.2f~-4U65-2~

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB5

5/6/93 1415

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (ua/L) RESULT (uo/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2

22-Chloroethyl vinyl ether 2 <
Chloroform 1 1

Chloromethane 1 1
1,2-Dibromoethane (EDB) 1 <: 1
Dibromomethane 1 < 1
1,2-Dichlorobenzene 1 < 1
1,3-Dichlorobenzene 1 1

1,4-Dichlorobenzene 1 < 1
1,4-Dichloro-2-butene 2 2
Dichlorodifluoromethane 1 < 1
1,1-Dichloroethane 1 <: 1
1,2-Dichloroethane 1 ! 1

1,1-Dichloroethene 1 1
cis-1,2-Dichloroethene 1 1

trans-1,2-Dichloroethene 1 1
1,2-Dichloropropane 1 1
cis-1 3-Dichloro ropene 1 1

date completed : _ tech : _ approved by :
9/93 JM _

nur wnt!an a n ,p_ . . . .n ra~ni . asa ",jai n



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

to(e4d19) 693-536y425-82000 (21

sample 4065-6106-006 PLUM BROOK UST STUDY

description : REACTOR - EB5
5/6/93 1415

analysis: GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND METHOD POL (u4/L) RESULT (ua/L)

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

1
2
1
2
1

2
1
1

10
1

1
1
1
1
2

1
1
1
1
1

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10
< 1

< 1
< 1
< 1
< 1
< 2

1
< 1
< 1
< 1
< 1

1 <: 1
1 1
2
1 < 1
1 1
1 1

bate completed : tech : approved by:
5/19/93 JM

All rn~nrtc nro ~, .Ihmlftnry as cnnfid?ntlnt Cnmmunh~"-r..-Arhn, I rrn hunhcnlion in wh~lv nr nrr,v-- . .c,I'1 .c. -s?rv-j rMndinnow whiten nnC7(UVaI777-31



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 3 of 3

biological & environmental control laboratories, inc. Job no';
" ~615 front street 1632 enterprise parkway �

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425-8200

2F?-scu m
sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB5

5/6/93 1415

analysis :

results :

VOLATILE ORGANICS

continued

Surrogate Recovery - Volatiles

Compound 'r, Recovery Acceptable Range

1,2-Dichloroethane-d4 106% 76-114
Toluene-d8 102% 88-110
4-Bromofluorobenzene 103: 86-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

date completed: I tech : approved by :

A~~ ,Pnr`+'< nr~ c�h..,I'1o(! r7° Contvyent,nl Commurncotions An+ho~vallnn for pur`~-a+~n+in-;;nni~-,, ~n^ .c rcsr :rvE'r7 nendinq nur wntl9n apfrova ;~.ls a niufilal prr~1,-_r_ .L" ,



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

(411 54200 P"o hbtoe9)
693-35307 5 (216)42

W2-4065-2435

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB6

5/7/93 0730

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

" Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8240 .

results : COMPOUND METHOD PQL (ua/L) RESULT (ua/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1

Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 < 2
Chloroform 1 1

Chloromethane 1 < 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 < 1
1,2-Dichlorobenzene 1 < 1
1,3-Dichlorobenzene 1 1

1,4-Dichlorobenzene 1 < . 1
1,4-Dichloro-2-butene 2 < 2
Dichlorodifluoromethane 1 1 .70 See note
1,1-Dichloroethane 1 < 1
1,2-Dichloroethane 1 1

. 1,1-Dichloroethene 1 <
cis-1,2-Dichloroethene 1 1 i
irans-1,2-Dichloroethene 1 1
1 .2-Dichloropropane 1 1
cis-1,3-Dichloropropene 1 i

date completed: tech : approved by :

5/17/93 JM ,
F" ' rnnMt~ p.n Sn,mittn~! ! < <'t~nf~(7Qniral rpmmunrrr7in~~ p d!,~ -. , f r ~ l b,-r71"'^ r whOlA r,, nqn 5 re5u,v?r1 fX;nt]rfl(~ our wnttFn (if Kx- . .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc. lob

'615 front street 1632 enterprise parkway 93G01684 ~
toledo, ohio 43605
(419) 693-5307

twinsburg, ohio 44087
(216) 425-8200 p'

2FZ-406-~i5

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB6

5/7/93 0730

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND METHOD POL (pg/L) RESULT (pg/L)

trans-1,3-Dichloropropene 1 < 1
Ethyl acetate 2 < 2
Ethyl benzene 1 < 1
Ethyl ether 2 < 2
Ethyl methacrylate 1 < 1

2-Hexanone 2 < 2
Methylene chloride 1 < 1
Methyl iodide 1 < 1
4-Methyl-2-pentanone (MIBK) 10 < 10
Naphthalene 1 < 1

Styrene 1 < 1
1,1,1,2-Tetrachloroethane 1 < 1
1 .1,2,2-Tetrachloroethane 1 < 1
Tetrachloroethene 1 < 1
Tetrahydrofuran 2 < 2

Toluene 1 < 1
1,1,1-Trichloroethane 1 < 1
1,1,2-Trichloroethane 1 < 1
Trichloroethene 1 < 1
Trichlorofluoromethane 1 < 1

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 1 < 1
1,2,3-Trichloropropane 1 < 1
Vinyl acetate 2 < 2
Vinyl chloride 1 < 1
m & p-Xylenes 1 < 1
o-Xylene 1 < 1

r

date completed : tech : _ approved by :
5/17/93 JM



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 3 of 3

rap no, : .biological & environmental control laboratories, inc . *,-_f m~Y
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio 44087 pP.0.1~9; -(419) 693-5307 (216) 425-8200 _ '

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB6

5/7/93 0730

analysis : VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatiles

Compound Recovery Acceptable Range

1,2-Dichloroethane-d4 101%
Toluene-d8 99 .5%
4-Bromofluorobenzene 100%

76-114
88-110
86-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

3) The method blank contained 0.903 ug/L of Dichlorodifluoromethane .
The approximate equivalent concentration, taking into account
dilution factors, is 0.903 ug/L . This is considered
to be a significant contribution to the reported value .

date completed : tech : approved by : ,
'

5/17/93 JM
All rennris are submBted as confidPntidl communications Aurnon7ohon for Ounlir,7t,nn " whole or 00,1 is rpsGrve!7 t-ding our v, nrten orproval . as

.n-l.
Urcir- ",tv .



date completed : tech : approved by :
6/4/93 I ELT

All reports are submitted as conliden!io, communications A,,dhorqp!ion for oupliCati ,n ir, wholC Or Cqn ~S re59rvC'd (~PnO~nQ Ou' `~'flitr2r~ r]t . : ' .'J r~ �7 ~t, ,~pl (~rtAr-~ .' .~



MK-Ferguson
Nasa Lewis Research Center

Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland . OH 44135 Page 1 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44067
(419) 693-5307 (216}425.8200

sample 4065-6105-006 PBS UST STUDY
description : REACTOR-SUMP-2

5/25/93 0815

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure :

results :

i date

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

COMPOUND METHOD POL (ug/L) RESULT (PQ/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 3.56
2-Chloroethyl vinyl ether 2 <: 2
Chloroform 1 < 1

Chloromethane 1 <: 1
1,2-Dibromoethane (EDB) 1 1
Dibromomethane 1 < 1
1,2-Dichlorobenzene 1 1
1,3-Dichlorobenzene 1 1

1,4-Dichlorobenzene 1 1
1,4-Dichloro-2-butene 2
Dichlorodifluoromethane j 1
1,1-Dichloroethane 1 `% .36
1,2-Dichloroethane 1 1

1,1-Dichloroethene _ i
cis-1,2-Dichloroethene 1 (0 .715)
trans-1,2-Dichloroethene 1
1 .2-Dichloropropane i 1
cis-1 3-Dichloropro ene 1 <. 1
tech : approved by :

4rir~n .,-7 C',.fir- .vnlr`nt",A .fnrt?n1"ntnrc7 .1nhrr711nn in wt,l-r,,r',l-Ic,r.qnn" ~'1-rr;-7 f,arwfltln^^hnr0 l J' MLItuaIn'o'-'inr,



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc. tab no .
615 front street 1632 enterprise parkway 93C01914

toledo, ohio 43605 twinsbur , ohio 44087 p_o. no . ::(419) 693.5307 (216Y42"200
2F2-406c-2435

sample 4065-6105-006 PBS UST STUDY
description : REACTOR-SUMP-2

5/25/93 0815

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichioroethane
Trichloroethene
Trichlorofluoromethane

1,1 .2-Trichloro-1 .2 .2-
Trifluoroethane (Freon 113)
1 .2,3-Trichloroprovane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

METHOD PQL (uq/L)

1
2
1
2
1

2
1
1

10
1

1
1
1
1
2

1
1
1
1
1

RESULT (ua/L)

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10

1

< 1
< 1
< 1
< 1
< 2

10 .6
<: 1

1 .43
1

1 1
1 1

1 < 1
1 <. 1

i

date completed: I tech : . I approved by :

All reportsore submiiten as coniioen! . "~ . ~pmmunino'n~. _ !".~lnn "potipn for ry,Ghcol,on,n whole or purl is reserved r enr7,ng our wnnen somutual proleccfil"n



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 ~ . .

of
Page 3 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425.8200

sample 4065-6105-006 PBS UST STUDY
description : REACTOR-SUMP-2

5/25/93 0815

VOLATILE ORGANICS

Surrogate Recovery - Volatiles

Compound % Recovery Acceptable Range

1,2-Dichloroethane-d4 93 .9% 76-114
Toluene-d8 90 .6: 88-110
4-Bromofluorobenzene 90 .9: 86-115

1) A value reported as "less than" indicates the analyte was

not detected . The number is the quantification limit for

the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

date completed : tech : _ approved by :

6/1/93 I LNT
All reportsaresubmitted as confidenfial Communications . AuthorvofiOn forduplication m,hae or r>0,1 ,s reserved pending Our w.Men

i

omuninl fxot .~~,t~~>~



sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA H-1 2'-4'

4/28/93 13 :01

ANALYTE METHOD

Total Petroleum SW-846, 9071
Hydrocarbons - soil EPA 600, 418 .1

RESULT

17 mg/Kg

date completed: "- - tech:. : . - ." ~" . " ._ . . ."._ _ _ . ".. _ . approved tw : . ." .. . --- - _ _ "
5/6/93

All reports ore suomliteo as contrdentiol cornmunioations. AufhaflZahon for duWrcatlon in wrX)le or port is reserved pending our written opvovpl, as muluol protection .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological &environmental control laboratories, inc.
615 front street 1632 enterprise parkway

t (04119)
Ohio
693537 (21664258207

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-1 2'-4'

4/28/93 13 :01

<~`9301303.-~ . .,

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results:

Benzene less than 2 pg/Kg

Toluene less than 2 Vg/Kg

Ethylbenzene less than 2 Ng/Kg

m & p-Xylenes less than 2 gg/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 78 .2%

sate completed :- . . - tech : approved by : . _ . �.:" _. .
5/14/93 -

. ._
ELT-

All reports ore suommeops contKlentlal convriunrcations Authorization for ouphcalron in whole or part is reservea pendtnp our wrfllen coorovol . osa rT Jtual protection



date completed : tech : approved by: ., . ._ .

5/6/93 MD
All reports ore submitted as conlidentiol communcdtions AuthorizationforaUDIIcotion to whole or nom is reserved pendinp ourwritteno=OQl. as a -utual protection .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615trontstreet 1632 enterprise parkway

fo(d19j
ohio
3537 (216~4258207

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-1 4'-6'

4/28/93 13 :03

analysis : BTEX

procedure : The sample was analyzed as outlined in
Evaluating Solid Waste, Physical/Chemic~
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2

Toluene less than 2

Ethylbenzene less than 2

m & p-Xylenes less than 2

o-Xylene less than 2

SURROGATE RECOVERY

a,a,a-Trifiluorotoluene 73 .1%

aab no ., .,!,, a _

93C01504'~ -
To.

-
no .

. - :x~_eru~~

US EPA "Test Methods For
i1 Methods", SW-846, Third

hg/Kg

Pg/Kg

hg/Kg

Hg/Kg

Ng/Kg

'dote completed: tech : _ _ " .- . . approved by : _ -/. ' . . .- . . _ .

_5/14/93 ELT --
All reportsore submrtlea as conhaentialcommunicolions Aulnorizotion forouplicotlon in wholeor part is reserved toenoing our wrmen approval, &.,a 1.1piolechon



date oompleled : tech : . ': . : . , > . . . . . _ . approved buy- *0e
5/6/93- MD

Au reportsare submMed as contioential commurncothons . Autnor.zothonfor Guplrcohon in wnoe or paM is reserved pendingour wrMen arIhrovol. p mutual OrotcCtior " .





sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA H-2 2'-4'

4/28/93 14 :22

ANALYTE METHOD

Total Petroleum SW-846, 9071
Hydrocarbons - soil EPA 600, 418 .1

RESULT

12 mg/Kg

,_ . . . .
date completed : tech : 4i d am:

5/6/93
_: ,-

- - - ~- MD - ,. -- -
- _--_- ~/ - _

- All reoor?s ore submi11eal as conti0enifipl communications AutnaiZafon for duDiicolion in whole Of oort is reserved pending our WritteVoor pso mutual proteclior,



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615front street 1632 enterprise parkway

tq419693 (262()5307 145.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 '2'-4'

4/28/93 14 :22

, 11931702506:
p.o. no.

r ..1,r,;aris;! . .

' i :42F2-406.5-2435 ; .

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 tig/Kg

Toluene less than 2 Ng/Kg

Ethylbenzene less than 2 Ng/Kg

m & p-Xylenes less than 2 Ng/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 82 .4%

date completed : _ _ tech . . _ . - : . approved by . ; ; . .~ :_ . -. . . . _
`5/14/93 ELT

All reports are subfnrtteO Os Confidential CORNTIuncotions Authorization IOr oupboatfion in whole or Dart is reserved pending our wrlnen oppfov)l,,ps . utupl protection



date canpteted . _ _"' .. . . _ tech . . . ~_ -~ .:. . . .
. __ . . . _ '. . . aPPro- - ~'-- - _ , - -_

Alireportsare submittedas coniroemrol communoahons . ALM-onzation for auphcatron in wflale or part is reservea oenoinp our wrmenapprqvoi . as nutuql protect,c .̂



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

;ical & environmental control laboratories, inc.
front street 1632 enterprise padcwoy
~, ohio 43605 twinsbu ohio 44087
693,9307 (2167425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 4'-6'

4/28/93 14 :26

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

Benzene

Toluene

Ethylbenzene

m & p-Xylenes

o-Xylene

SURROGATE RECOVERY

a,a,a-Trifluorotoluene

ail reoons ore suorni"ed es connuenfioicomrnun~conons Authorization for ouoficonon m -mole or oerf is reserved oendinq ourwn"en oooroval,nJh~oi oro+e-non



date completed

5/6/93
tech : approved by :

- MD

", , t



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

to~eA119) 693-5307 (216))425-8207

sample 4065-6105-006 PHASE II UST STUDY 10: DUP
description : REACTOR AREA B-2 4'-6' DUPLICATE OF 93CO1507

4/28/93 1426

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene less than 2 ug/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than pg/Kg

SURROGATE RECOVERY

a .a,a-Trifluorotoluene

.date completed- 'tech : -- - -- approved by :
5/14/93 ELT

/



date completed: . : t : - ' tech ". pProv'ed by:

All reports ore suomIHeo as confioentiol communications AUthohzation for f7Vmc011on in whole or port is reserves penoonp our written ppDrov4 aso 1111101 prolecifon



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front sheet 1632 enterprise parkway

tOledo . Ohio 43605 twinsb Ohio 44087
(419) 6935307 (2167425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 6'-8'

4/28/93 14 :30

analysis : BTEX

procedure : The sawple was analyzed as outlined in
Evaluating Solid Waste, Physical/Chemic~
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2

Toluene less than 2

Ethylbenzene less than 2

m & p-Xylenes less than 2

o-Xylene less than 2

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 77 .6:

,nx".. _ ~Tt .

08 ~ ~ +r'

r~ ` -F.,

US EPA "Test Methods For
31 Methods", SW-846, Third

pg/Kg

hg/Kg

Ng/Kg

ug/Kg

pg/Kg

date completed : . .~ _ tech : _ Opproved by'
_-

ELT-~:.
All reoortsaresubmihea as contraenlral communcat,ons Authorization tar OurAcation in whole or port is reserves pendinp ourwrltlenaparo as utu01 prol90ion



late completed . . : Iloch approved by :
>5/6/93 I

All reoorts oresuOmrfleoas confloent~ot communicotions . Aufnori7ofion to duolicotionin whole or purl is reserveo r>eridlnp our Wrl"en oonrov01 . oyA mutuol oroleclion



...Y.
date completed: - _ - . ; tech :

5/14/93 - - ` - -- - ELT .-
An reaons ore submitted as conticervooi communications Auinornzation for duoiicathon in wholeor port 1s reserved Derbmo our wrifienanorovai .~s a Pool ProiA`-"I'M



CJate completed :. teoh : approved

5/6/93 _'_ '_----I- - ----'
. . MD,-

All reports oresubmmea as confraentral Communications, AUrnonzaLonfor ourAcotion mwnole or part is reservedpending ourwrrtlen ooDrovb4. -fylfiutuol Protection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise padcvwy

toledo. ohio 43605 N*tsb ohio 44087
(419) 693,5307 (216T425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 4'-6'

4/28/93 15 :12

10 ~'y ; J `

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For

Evaluating Solid Waste, Physical/Chemical Methods", .SW-846, Third

Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 Vg/Kg

Toluene less than 2 Ng/Kg

Ethylbenzene less than 2 Irg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than 2 pg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 95 .4-%.

date completed: approved by : .date

-- -5/14/93 ~ - ELT ~
All Iepor13 Ore Sunm11ied as contioetltlpl comMufllppllofl5 . AUIhoIR0110111or OVPIIciation in w?lole or part is reserved penaif10 our wfthell Oporovol . O J- pfolecNlof1



approved by :



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44087
(419) 693-5307 (216f425.8200

lab no .

9-51701495
p.o. no .

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 6'-8'

4/28/93 15 :15

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene 3.14 pg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than 2 pq/Kq

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 87 .6%

,late completed :
---

tech
-------- o -~ - ------ ~.

I I pp.oved b, .
-----

J/5/13/93 ~~ ELT
---

r~~



sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA H-4 2'-4'

4/28/93 15 :54

ANALYTE METHOD RESULT

Total Petroleum SW-846, 9071
Hydrocarbons - soil EPA 600, 418.1 less than 10 mg/Kg

ca" cc,i, let~c---_-----I Tech - - IcpprovedbY .

I MD ."



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo, ohio 43605 ~~216~4o5.8240419 693-5307

lab no,

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 2"-4'

4/28/93 15 :54

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2 pg/Kg

Toluene 2 .77 pg/Kg

Ethylbenzene less than 2 pg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xyiene less than 2 pg/Kg

SURROGATE RECOVERY

a .a .a-Trifluorotoluene 67 .7%

;date cornj..icted

5/13/93
tee :,

Y--- ELT
approved by ~, `y '41" " i~ A .I -



sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA H-4 4'-6'

4/28/93 15 :55

ANALYTE METHOD

5/6/93

Total Petroleum
Hydrocarbons - soil

tech :

SW-846, 9071
EPA 600, 418 .1

RESULT

less than 10 mg/Kg

by :

I MD I l~~(F(l~,Ll!ll



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprisep
(419)

arkway
to

693-5307 (216)9425-8200

lab no.` _ I

p.o. no.

sample 4065-6105-006 PHASE II UST STUDY

description : REACTOR AREA B-4 4'-6'
4/28/93 15 :55

analysis : BTEX

procedure : The sample was analyzed as outlined in
Evaluating Solid Waste, Physical/Chemic,
Edition, November, 1986, Method 8020 .

results :

Benzene less than 2

Toluene 2.86

Ethylbenzene less than 2

m & p-Xylenes less than 2

o-Xylene less than 2

SURROGATE RECOVERY

a,a,a-Trifluorotoluene

oc.= c^rnoleted : tech :

:_-51_13/93

76 .7':

US EPA "Test Methods For
i1 Methods", SW-846, Third

Ng/Kg

pg/Kg

Vg/Kg

Ng/Kg

hg/K9

approved by :

. . p . r..1, . . . . " ',- .w-rr, - ,, txv' srra5 .- :rte vlin +rr, .,rt ...n : ~>1"'



sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 6'-8'

4/28/93 16 :00

ANALYTE METHOD

Total Petroleum SW-846, 9071
Hydrocarbons - soil EPA 600, 418.1

J,-iie corn: -!etec

5/6/93

tech . approved by :

RESULT

19 mg/Kg

MD - i
oil (011 111111,11 I~I~r~rd~l(r^ i .Jl(



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio43605 twinsbur , ohio 44087
(419) 6935307 (216y425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 6'-8"

4/28/93 16 :00

lob no - . -

,, :%:9301498
p.o. nW:~-

2172-4065-235

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third
Edition, November, 1986, Method 8020 .

results : '

Benzene less than 2 pg/Kg

Toluene 2 .26 pg/Kg

Ethylbenzene less than 2 Vg/Kg

m & p-Xylenes less than 2 pg/Kg

o-Xylene less than 2 Vg/Kg

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 61 .0 :

~aate completed : tech . approved by : j
;_ 5/13/93 ~` ELT



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise porkway

toledo . ohlo 43605 t""X216j~4o~ 44087419 693-5307

sample
description :

analysis :

procedure :

results :

4065-6105-006 PLUM BROOK UST STUDY
REACTOR - MW1
5/6/93 1400

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery

RESULTS (ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Compound % Recovery
2-Fluorobiphenyl 57 .1 :
p-Terphenyl-d14 76 .1 :

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

date,COrnpleted tech :. _ - approved by : ,. .

All reoortsare submitt4a as conficential commun~canons. Authaizahon to auDi cation in wholeaoan is reserved oenain(J our written opproval . a'~~uolprotection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

fo(e4119)
ohio
693-5307 (26)?42~"200~~

sample 4065-6105-006 PLUM BROOK UST STUDY

description : REACTOR - MW1-A
5/6/93 1400

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

results :

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery

RESULTS (PQ/L)
less than 1 .0
less than 1.0
less than 1 .0
less than 1 .0

1 .30
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Compound % Recovery
2-Fluorobiphenyl 61 .0 :
p-Terphenyl-d14 74 .2%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
ositives in samples where hydrocarbon fuels are detected .

approved by.

`.SI24f93 ~,' r,.r
+tecn-. : :- '

`GJB " .
All reoorts are submi"td as COntioentxpl COmmunICCITIOM Authon?CM0m tof ounliCOflon to whok9 or port IS rs?5urvqr7 ppr1f11rv7 OVr wntten'onnrovat.,6s O mutty)I nlntw'rlnr+



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo . ohio 43605 twinsburg ohio 44087
(419) 6935307 (216) X425-8200

sample
description :

analysis :

procedure:

results :

4065-6105-006 PLUM BROOK UST STUDY
REACTOR - EB1
5/6/93 1515

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 ..

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery

RESULTS (ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

4.02
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Compound : Recovery
2-Fluorobiphenyl 71 .7%
p-Terphenyl-d14 92 .6:

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample . '

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of fal e
ositives in samples where hydrocarbon fuels are detected .

dgtecompleteclr., : ,~ tech a ,F x = .~ ,,~, ' F approved by : - ' .
5724/93 - . . GJB

All renprt9 Ors Subm111go OS Contidenlial Conlmur11CO11on5 . Authorization for OVvica'ion in whole or oaf? is reserved Dendin(J our wnH9rAooorr/01, OSO mutual plolectlpn



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterpiae parkway

toledo. ohio 43605 hMrnbu ohlo44087
(419) 693-5307 (2167425-8200

sample
description :

analysis :

procedure :

results :

4065-6105-006 PLUM BROOK UST STUDY
REACTOR - EB2
5/6/93 1500

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

METHOD POL ( u4/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery

RESULTS (ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Recovery
79 .2%
102%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

cracart+r.~wtex. , :=., .: .n tech approved by . . ,
5"/24'/93 . ' .-; . . GJB . : .-

All reoan5 aresunmt"Ari as confidential communications . Autnorimtion for duDlicotlon in wade or part is reserved Denclngour wnttqn aDO[pvat Omutual DfOteCtlon



analysis :

procedure :

results :

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD PQL ( ug/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

RESULTS (ug/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

1 .94
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

1 .05
less than 1 .0

Surrogate Recovery

Compound % Recovery
2-Fluorobiphenyl 76 .2%
p-Terphenyl-d14 96%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
ositives in samples where h ydrocarbon fuels are detected . 42

QIGte COMPIeted f , . tech . . approved

5124/93 I - - GJB i4-
All reoorts ore suomltted as corNIOentiol communications . Authorization for ciuolicatlon in whole Of port is reserved cenCing our written opp1~1, Os o mutual orotection .

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB3

5/6/93 1445



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enteMhse parkway

toledo, ohlo 43605 twinsbur , ohio 44087
(419) 693-5307 (216jg42S8200

sample
description :

analysis :

procedure :

results :

4065-6105-006 PLUM BROOK UST STUDY
REACTOR - EB4
5/6/93 1430

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

METHOD POL ( ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery

RESULTS (u4/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Recovery
65 .4%
80 .9:

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

date completed * 4;: . .-. tech . approved by : .. _
~W-Y94/93 I

.
MIA� ,

Allreports;pre submitted as confidential cornnuniOpTions . AuthonzabonforduoliCation in wholeor pan is reserved Dendinpour writtennoproval . QS~mutVpl proter_hon



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44087
(419) 693,5307 (216y425-8200

sample
description :

analysis :

procedure :

results :

4065-6105-006 PLUM BROOK UST STUDY
REACTOR - EB5
5/6/93 1415

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

METHOD POL ( uQ/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery

RESULTS (uq/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

9 .20
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Recovery
67 .2%
83 .1 :

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
ositives in samoles where hydrocarbon fuels are detected .

datacompleteo,,- -f, - tech approver! by :
~5I24/93" GJB

All reckYTS ore submitted as confidential commun~ooilons . AuthorlZation for ouoliaatlon in whole or oart is reserved pending our written o0otovals a mutual orotectlon



MK-Ferquson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425-8200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EB6

5/7/93 0730

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8100 .

results :

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD PQL (ua/L)
less than 1 .0
less than 1 .0
less than 1.0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

RESULTS (uq/L)

Compound
2-Fluorobiphenyl
p-TerDhenyl-d14

Surrogate Recovery

less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Recovery
64 .9---
80 .8%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis followinq a "less than" value indicates
the analyte was detectable but below the limit o' ouar-tification .

T hp value p ~ an es +1 '!'ray to on i'v ,

date completed
! 5/20/93
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sample 4065-6105-006 PLUM BROOK UST STUDY

description : REACTOR - SUMP
5/6/93 1300

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8100 .

results :

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

1)

2)

3)

4)

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

METHOD PQL ( PQ/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery

RESULTS (ug/L)
163
414
215

4 .82
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

17 .6
16 .1
71 .8
690

less than 1 .0
less than 1 .0
less than 1 .0

32 .9

Recovery
100%
169% See note 4

A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .
A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .
Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false

positives in samples where hydrocarbon fuels are detected .
High surrogate recovery due to matrix interference .

f6Ct1 ~ .'
GJHy



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise pcrkwoy

toledo, ohlo 43605 twins Ohio 44087
(419) 693.5307 (2164254200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-1 2'-4'

4/28/93 13 :01

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA "Test Me thods for Evaluating
Solid Waste, Physical/Chemical Me thods", SW-846, Third Edition,
November, 1986, Method 8100 .

results :

COMPOUND METHOD POL ( ma/Ka) RESULTS (ma /Ka)
Acenaphthene less than 0 .1 less than 0 .1
Acenaphthylene less than 0 .1 less than 0 .1
Anthracene less than 0 .1 less than 0 .1
Benzo (a) anthracene less than 0 .1 less than 0 .1
Benzo (a) pyrene less than 0.1 less than 0.1
Benzo (b) fluoroanthene less than 0 .1 less than 0 .1
Benzo (k) fluoroanthene less than 0 .1 less than 0 .1
Benzo (ghi) perylene less than 0 .1 less than 0 .1
Chrysene less than 0 .1 less than 0 .1
Dibenzo(a,h)anthracene less than 0 .1 less than 0 .1
Fluoranthene less than 0 .1 less than 0 .1
Fluorene less than 0 .1 less than 0.1
Indeno(1,2,3-cd)pyrene less than 0.1 less than 0 .1
Naphthalene less than 0.1 less than 0.1
Phenanthrene less than 0 .1 0 .121
Pyrene less than 0.1 0 .177

Surrogate Recovery

Compound : Recovery
2-Fluorobiphenyl 64 .2:
p-Terphenyl-d14 90 .1%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

tech . , . .,. .

_ =~a'=---AMGIRJSLG3B --`' _ - _ °Mxoved bv- - -
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo . Ohio 43605 twinsbu Ohio 44087
(419) 6935307 (216y425-8200

sample
description :

analysis :

procedure :

results :

4065-6105-006 PHASE II UST STUDY
REACTOR AREA B-1 4'-6'
4/28/93 13 :03

Polynuclear Aromatic Hydrocarbons

93C01504 " `~ -
p.o. Ro . , a .

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL ( ma/Ka)
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1

Surrogate Recovery

RESULTS (m4/Ka)
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1

0 .118
less than 0.1

0 .304
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1

0 .343

Compound % Recovery
2-Fluorobiphenyl 59 .9%
p-Terphenyl-d14 86 .0%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

date completed: tech approved by :
5/12/93 --`'- = - AMG/RJS%GJB

A11reOOri, OreSubmitieO Os COnfiClenir0l COmmuniCOOpns Aulhon20tion for ouDlicdhon to wh016 Or Dori is reserveo DenOing our written ODDrOVOI. OSrry/UOI DroteCiic:'



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories . inc.

tol(edb5ot 43605 1 twtn~b ohio 44087
419) 693-5307

sample
description :

analysis :

procedure :

results :

4065-6105-006 PHASE II UST STUDY
REACTOR AREA B-1 14'-16'
4/28/93 13 :20

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (ma/Ka)
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1

Surrogate Recovery

RESULTS (mg/Ka)
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1

0 .151

Compound % Recovery
2-Fluorobiphenyl 49 .4%
p-Terphenyl-d14 71 .6%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

c~areampietec~ fecn:--_=---t~-'t.,r: .. . ; .. - - - ....
-~. .AMG>RJS>GJB=----

AllreDorlsare submlfted p3 confaentlolCommunoahons Aulnarizatlonfor aUDIlCOflon mwholeor port IS reservedvendlnoour wrflteno0proval. QS'a mufuol oroteCtlor.



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44087
(419) 6935307 (216)x' 425-8200

lab no;- -f .-t

sample 4065-6105-006 PHASE II UST STUDY
description : . REACTOR AREA B-2 2'-4'

4/28/93 14 :22

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA "T est Me thods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

results :

COMPOUND METHOD POL ( mo/Ka) RESULTS (ma /Ka)
Acenaphthene less than 0.1 less than 0 .1
Acenaphthylene less than 0 .1 less than 0 .1
Anthracene less than 0 .1 less than 0 .1
Benzo (a) anthracene less than 0 .1 less than 0 .1
Benzo (a) pyrene less than 0.1 less than 0.1
Benzo (b) fluoroanthene less than 0 .1 less than 0 .1
Benzo (k) fluoroanthene less than 0 .1 less than 0 .1
Benzo (ghi) perylene less than 0 .1 less than 0 .1
Chrysene less than 0 .1 less than 0 .1
Dibenzo(a,h)anthracene less than 0 .1 less than 0.1
Fluoranthene less than 0.1 0 .105
Fluorene less than 0.1 less than 0 .1
Indeno(1,2,3-cd)pyrene less than 0.1 less than 0 .1
Naphthalene less than 0 .1 less than 0.1
Phenanthrene less than 0 .1 less than 0.1
Pyrene less than 0 .1 0 .185

Surrogate Recovery

Compound : Recovery
2-Fluorobiphenyl 63 .0%
p-Terphenyl-d14 87 .1%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

date completed: tech : . . . . '-. - : . ._ __ ._ . - . . ._ - approved by:--.:

5/12/93 - --" AMG/RJS/GJB . -- .-
411 rencxts are submittedas confroenirol communications AutnonZotion for auphcafian in �rhale or part is reserved t_-)ending our wrMena val amutual protecfion



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44087
(419) 693-5307 (216y4254200

sample
description :

analysis :

procedure :

results :

4065-6105-006 PHASE II UST STUDY
REACTOR AREA B-2 4'-6'
4/28/93 14 :26

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (ma/Kq)
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1

Surrogate Recovery

RESULTS (mg/Kq)
0 .141

less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1

Compound % Recovery
2-Fluorobiphenyl 70 .1:
p-Terphenyl-414 93 .7%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

Pletsdt'e.~ I ;i pp oved by~4,
I_~2/93 -_ AMG%RJS/GJB . . _ _ ._ ~ : .,.

Ail reoons oresubrrNNedas confir]entiolcommunicohons. Aillnoraotion for duplication in wholeor part is reservedpendingour wrMen opproy7l, 0/omijtuolproectlon



sample 4065-6105-006 PHASE II UST STUDY 10% DUP.
description : REACTOR AREA B-2 4'-6" DUPLICATE OF 93CO1507

4/28/93 1426

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

results :

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

RESULTS (mq/Kq)
0 .132

less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1

Compound % Recovery
2-Fluorobiphenyl 77 .9%
p-Terphenyl-d14 93 .6 "':

(date completed

5/13/93

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels .
the maiority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

tech :

METHOD POL (mg/Kq)
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1

Surrogate Recovery

approved by :

I GJB I CCfI,/
'
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MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc . ~, w`=`== . .,: . :.
615 front street 1632 enterprise parkway f.g3C 308 - . °

toledo, ohio43605 twinsb ohio44087
(419) 6935307 (216~y425-8200 ; .+

~~-4065-'~1~ ' :

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 6'-8'

4/28/93 14 :30

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

results :

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD PGL (ma/K
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1

Surrogate Recovery

RESULTS (mq/K
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1

Compound % Recovery
2-Fluorobiphenyl 76 .4:
p-Terphenyl-d14 103%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

date completed: tech;= _ approved by :

5/12/93 - AMS/RJS/GJB
- A! reportsaresuomrtredas conlioent,oi communications Autncx¢ouon forouoicohonmwholeor par. is reserved oenainp our wrBten oppr 1, o mutual protect.on



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S. 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
6151ront street 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44087
(419) 6935307 (216425-8200

sample
description :

analysis :

procedure :

results :

4065-6105-006 PHASE II UST STUDY
REACTOR AREA B-3 2'-4'
4/28/93 15 :11

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (mg/Kg)
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1

Surrogate Recovery

RESULTS (mo/Kq)
0 .159
0 .103
0 .378
1.28
1 .45
1 .16
1 .02

0 .635
1 .26

0 .277
2.48

less than 0.1
0.775

less than 0 .1
1 .16

0.220

Compound % Recovery
2-Fluorobiphenyl 70 .3%
p-Terphenyl-d14 67 .4%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

Wfe' ted t r . . _
;.:_..~ ..:;...cpproved~y . . . . - - - - -

= :c~Br~r~~rR1s 1,0"'- - : ='-
All reportsaresubmMeaas confidential communications Aulnonzation tot auDIiCarlion in wholeofpoA Is reserved pending out wrihen a=ovun,V5innutual plotection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 tront sheet 1632 enterprise parkway

toledo, ohio 43605 twnsb ohio 44087
(419) 693.5307 (216425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : . REACTOR AREA B-3 4'-6'

4/28/93 15 :12

analysis : Polynuclear Aromatic Hydrocarbons

procedure: The sample was analyzed as outlined in US EPA "Test Me thods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

results :

COMPOUND METHOD POL ( mo/Ko) RESULTS (mo/KQ)
Acenaphthene less than 0 .1 0 .124
Acenaphthylene less than 0.1 less than 0 .1
Anthracene less than 0 .1 less than 0 .1
Benzo (a) anthracene less than 0 .1 less than 0 .1
Benzo (a) pyrene less than 0 .1 less than 0.1
Benzo (b) fluoroanthene less than 0 .1 less than 0 .1
Benzo (k) fluoroanthene less than 0 .1 less than 0 .1
Benzo (ghi) perylene less than 0 .1 less than 0 .1
Chrysene less than 0 .1 less than 0.1
Dibenzo(a,h)anthracene less than 0 .1 less than 0.1
Fluoranthene less than 0 .1 less than 0.1
Fluorene less than 0 .1 less than 0 .1
Indeno(1,2,3-cd)pyrene less than 0.1 less than 0.1
Naphthalene less than 0.1 less than 0 .1
Phenanthrene less than 0.1 less than 0 .1
Pyrene less than 0.1 less than 0 .1

Surrogate Recovery

Compound % Recovery
2-Fluorobiphenyl 72 .9%
p-Terphenyl-d14 88 .7%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

by :- . ~ -- -- -
IIAOVA A.0
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sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-3 6'-8'

4/28/93 15 :15

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

results :

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (mq/Kq)
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1

Surrogate Recovery

RESULTS (mq/Kq)
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1

0 .185

Compound % Recovery
2-Fluorobiphenyl 66 .1 :
p-Terphenyl-d14 92 .7%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,

the majority of which falls within the retention time window which

include PAH's . a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

. .. . com ;:1,aeo------~ tec! : :
5/12/93 AMG/RJS/GJB

approved by :



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

to(e4d19) 6935307 (216)425-8200

lab no,

p.o . no.

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 2'-4'

4/28/93 15 :54

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as ou tlined in US EPA "T est Methods for Evaluating
Solid Waste, Physical/Chemical Me thods", SW-846, Third Edition,

November, 1986, Method 8100 .
results :

COMPOUND METHOD POL ( ma/Ka) RESULTS (ma/Ka)
Acenaphthene less than 0.1 less than 0.1
Acenaphthylene less than 0.1 less than 0.1
Anthracene less than 0.1 less than 0 .1
Benzo (a) anthracene less than 0 .1 less than 0 .1
Benzo (a) pyrene less than 0 .1 less than 0 .1
Benzo (b) fluoroanthene less than 0 .1 less than 0 .1
Benzo (k) fluoroanthene less than 0 .1 less than 0.1
Benzo (ghi) perylene less than 0 .1 less than 0.1
Chrysene less than 0.1 less than 0.1
Dibenzo(a,h)anthracene less than 0.1 less than 0.1
Fluoranthene less than 0.1 less than 0.1
Fluorene less than 0.1 less than 0.1
Indeno(1,2,3-cd)pyrene less than 0.1 less than 0.1
Naphthalene less than 0.1 less than 0 .1
Phenanthrene less than 0.1 less than 0 .1
Pyrene less than 0.1 0 .106

Surrogate Recovery

Compound Recovery
2-Fluorobiphenyl 74 .9:
p-Terphenyl-d14 102-:

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for

the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH s, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

~: ?2 completed l tech :

5/12/93 AMG/RJS/
approved by :



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425-8200

sample
description :

analysis :

procedure :

results:

4065-6105-006 PHASE II UST STUDY
REACTOR AREA B-4 4'-6-
4/28/93 15 :55

Polynuclear Aromatic Hydrocarbons

lab n0.

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (e+a/Ka)
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0.1

Surrogate Recovery

RESULTS (mg/Ka)
less than 0.1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1

Compound Recovery
2-Fluorobiphenyl 64 .1%
p-Terphenyl-d14 92 .1 :

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

5/12/93 AMG/RJS/GJB '
OppFOvea bye
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analysis :

procedure:

results :

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition,
November, 1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL ( mq/Kq)
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1
less than 0 .1

Surrogate Recover

RESULTS (mg/Kg)
less than 0 .1
less than 0.1
less than 0 .1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0.1
less than 0 .1
less than 0 .1
less than 0 .1

0 .152

Compound % Recovery
2-Fluorobiphenyl 55 .8%
p-Terphenyl-d14 91 .0:

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .

do!e completea tech :

5/12/93 R

approved by :

" ~ -, .r , . . I, It - ; Mr-r1 n°. ~nnIIC7enlinl I :--, r ~i- . "nI ~S. Hu!f'> . . : ntinn lorCul>liCnt or In w1 i " ,t cu r brio r.. r , . .-rv rN-r~dil v~ rn r -,!"n n, a

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-4 6'-8'

4/28/93 16 :00



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc .
--615 front street 1632 enterprise parkway

!
toledo, Ohio 43605 twinsbur , ohio44087 P.O . . no, , . .
(419) 6935307 (216y425.8200

. :7F'J-40~~~i --

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-1 2'-4'

4/28/93 13 :01

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (ua/Ka) RESULT (uo/Ka)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5
1,2-Dichloroethane 5 < 5

1,1-Dichloroethene 5 < 5
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichloroethene 5 < 5
1,2-Dichloropropane 5 < 5
cis-1,3-Dichloropropene 5 < 5

date completed: . _ tech : -: _ .. . : :_.. . : . approved by . _

5/7/93 LNT :.- - - -
Ali rPPOr}y ore sut-no"ES'> Qs confK3enh01 communio0fons Autnonzahon for auDlicaiion in who10 or port is reservea Dancing our wrflten aopovol ~Qu a ltuol [NOtech~ .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 2 of 3
biological & environmental control laboratories, inc.

615 hont street 1632 enterprise parkway
t
o(419)693537 (216~42"200~7

sample 4065-6105-006 PHASE II UST STUDY
description : . REACTOR AREA B-1 2'-4'

4/28/93 13 :01

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl wethacrylate

METHOD POL Wall(a)

5
10
5

10
5

RESULT (uo/K

- zY ;lobno : ;,,;-

2626

< . 5
< 10
< 5
< 10
< 5

2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MIBK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 < 5
Tetrachloroethene 5 < 5
Tetrahydrofuran 10 < 10

Toluene 5 < 5
1,1,1-Trichloroethane 5 < 5
1,1,2-Trichloroethane 5 < 5
Trichloroethene 5 < 5
Trichlorofluoromethane 5 < 5

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 5 < 5
1,2,3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m & p-Xylenes 5 < 5
o-Xylenes 5 < 5

date competed ; tecn : ._. . . . _ . - approved by:
5/7/93 - LNT

All reports ore submmeoascon4aenUalcommunications AuinorizoLon toouplrcoLon in wholeor part is reserves penornp our wrnnen oolti,,ovoi . omuluol protection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 3 of 3
biological & environmental control laboratories, inc.

615 front street 1632 enterprisep
(

9)

parkway

to1693-5307 (216y42255-8200

sample 4065-6105-006 PHASE II UST STUDY
description : . REACTOR AREA B-1 2'-4'

4/28/93 13 :01

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surroaate Recovery - Volatile Oraanics

Compound % Recovery Acceptable Range

1,2-Dichloroethane-d4 105:
Toluene-d8 97 .1:
4-Bromofluorobenzene 95 .2%

70-121
81-117
74-12L

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

POD n0: a . .-r-

- 93C01303. '-- =-

date completed : tech : _ _ approved by : --
5/7/93 LNT

All reportsore sunmln6Q as Contlaentlal Commun,Ca1rons AU1narlzationto, auol,Colionmwhole pr pan is resewea oenaino out writtenapproval . s a ulua1 prolfedion



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Mal .. Page 1 of 3

biological & environmental control laboratories . inc .
615 front street 1632 enterprise parkway

toledo . Ohio 43605 1winsbu ohio 44067
(419) 693-5307 (2164258200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-1 4'-6'

4/28/93 13 :03

` 9-ire1-sn4- -
>.o . no.- .

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8240 .

results : COMPOUND METHOD POL (tro/Ka) RESULT (uo/Ka)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane~ 5 < 5

Bromoform 5 < 5

Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10

2-Chloroethyl vinyl ether 10 < 10

Chloroform 5 < 5

Chloromethane 5 < 5

1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5

1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5

1,2-Dichloroethane 5 < 5

1,1-Dichloroethene 5 < 5
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichloroethene 5 < 5
1,2-Dichloropropane 5 < 5
cis-1,3-Dichloropropene 5 < 5

date completed:--_ - tech : - - . _ ' ;- .. , . ..... Approved by :

5/7/93 - LNT - -
All rel are submitted a3 conliQenual c0Mmunlpatlpnt . AtflnoriZatrpn for auDlIcatlon In wnple Of pail r3 reiervea pending our wrtllen argvovol . as ui1al 7rOte :-ti^_.



results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

METHOD PQL (ua/Ka) RESULT (ua/Ka)

5 < 5
10 < 10
5 < 5

10 < 10
5 < 5

2-Hexanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MINK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 < 5
Tetrachloroethene 5 < 5
Tetrahydrofuran 10 < 10

Toluene 5 < 5
1,1,1-Trichloroethane 5 < 5
1,1,2-Trichloroethane 5 < 5
Trichloroethene 5 < 5
Trichlorofluoromethane 5 < 5

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 5 < 5
1,2,3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m & p-Xylenes 5 < 5
o-Xylenes 5 < 5

date completed : . - tech: : : ., . . _ japproved .by : . . - : . . . . . ,/ _--> . .

5/7/93 LNT
All r6CK)rt5 o" P stx?m01;J o, Con6oenfiol communcotions Authoni&ion for ou"ication in whole of Dolt is reserved pending our wflhen oppinVl71, n, Zuni prolectlpn

i sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA H-1 4'-6'

4/28/93 13:03

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S. 66-2
Cleveland, OH 44135

Page 3 of 3
biological & environmental control laboratories, inc.

615 front street 1632 enterprise parkway
toiedo, ohio 43605 hvinsbu ohio 44087

(419) 693-5307 (216y425-8200425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-1 4'-6'

4/28/93 13 :03

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results: continued

Surrogate Recovery - Volatile Oraanics

Compound % Recovery Acceptable Range

1,2-Dichlorcethane-d4 107%
Toluene-d8 97 .3:
4-Bromofluorobenzene 94 .0:

70-121
81-117
74-121

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

^ 93C01504"

date completed : tech : :- opproved by : . , . .: ._. . _: . .

5/7/93 - -- LNT`
Au reaxts nre suhmme(7 os contloentroi communcolhons Authon :ot,-n try ounlicolron mwnole or Don 6 reserved oenornp our vmmen oppovol. of muHX]I protectior:



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories. inc.
615 front sheet 1632 enterprise parkway

toledo. ohio 43605 twinsbur , ohio 44087
(419) 693-5307 (216j425,8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-1 14'-ib'

4/28/93 13 :20

p:0.,110.' , -

-s �.~'7~~OflLL7~lC ~.

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure: The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (ug/KQ) RESULT (ua/KQ)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Bromomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5
1,2-Dichloroethane 5 < 5

1,1-Dichloroethene 5 < 5
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichloroethene 5 < 5
1,2-Dichloropropane 5 < 5
cis-1,3-Dichloropropene 5 < 5

date completed : . tech: - : . . ., . - ._ : : . . - approved by : . . . .

NT
All teports ore submine0Os coniideniiol communications Autnonzofion for aup110ptlon in whole of port is reserved pending our Wrtflen oobrovol . Qs lutuol protection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 2 of 3
biological & environmental control laboratories, inc.

615 front street 1632 enterprise parkway
toledo, ohio 43605 ohio 44087

(419) 693.5307 . (216y4254200

sample 4065-6105-006 PHASE II UST STUDY
description : . REACTOR AREA B-1 14'-ib'

4/28/93 13 :20

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

METHOD POL (ua/Ka) RESULT (ua/Ka)

5 < 5
10 < 10
5 < 5

10 < 10
5 < 5

2-Hezanone 10 < 10
Methylene chloride 5 < 5
Methyl iodide 5 < 5
4-Methyl-2-pentanone (MIBK) 50 < 50
Naphthalene 5 < 5

Styrene 5 < 5
1,1,1,2-Tetrachloroethane 5 < 5
1,1,2,2-Tetrachloroethane 5 < 5
Tetrachloroethene 5 < 5
Tetrahydrofuran 10 < 10

Toluene 5 < 5
1,1,1-Trichloroethane 5 < 5
1,1,2-Trichloroethane 5 < 5
Trichloroethene 5 < 5
Trichlorofluoromethane 5 < 5

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 5 < 5
1,2,3-Trichloropropane 5 < 5
Vinyl acetate 10 < 10
Vinyl chloride 5 < 5
m & p-Xylenes 5 < 5
o-Xylenes 5 < 5

LC completed: tech approved by : --
-- - - -%8/93 'LNT=

. : _ : .

AllrecOns ore soomitled os contooentlol colnmuntcotlons Aulrlolaotlontolauollcotion mwhole or oort is reservea Deriding our writtenoonrOVO . mutuol arolectlor,



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

Page 3 of 3

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo . ohio 43605 lwinsbu ohio 44087
(419) 6935907 (216) 425-8200

sample 4065-6105-006 PHASE II UST STUDY
description :,REACTOR AREA B-1 14'-16'

4/28/93 13 :20

analysis : GAS CHROMOTOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatile Organics

Compound : Recovery Acceptable Range

1,2-Dichloroethane-d4 106: 70-121
Toluene-d8 90 .4: See note 3 81-117
4-Bromofluorobenzene 86 .5% See note 3 74-121

1) A value reported as "less than" indicates the analyte was

not detected . The number is the quantification limit for

the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit

of quantification . The value is an estimate only .

3) Internal standards out of acceptable range due to sample matrix .

ii-505V i~,-

(date completed:- tech : approved by : - - ---

I 5/8/93 _ - . LNT
All reportsare suhmined as cd1J10entiol commurncaiiom Aulho"ZMOn tar puOIIC0110nin WnOle Or POrt is r6A0rveo pendlnP OW written Oparovak O5 O 11t101 prOlection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

T' ~ _

biological & environnmental control laboratories, inc. lob-no .,'
615 front street 1632 enterprise parkway '^ 93C41506-;6~ -

tOledO, ohio 43605 twinsburq Ohio 44087 p.o. no . -. a . . .(419) 693-5307 (216j425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA B-2 2'-4'

4/28/93 14 :22

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-8415, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (ua/Ka) RESULT (ua/KQ)
Acrolein 50 < 50
Acrylonitrile 50 < 50
Acetone 50 < 50
Benzene 5 < 5
Bromodichloromethane 5 < 5

Bromoform 5 < 5
Brosomethane 5 < 5
2-Butanone (MEK) 50 < 50
Carbon disulfide 5 < 5
Carbon tetrachloride 5 < 5

Chlorobenzene 5 < 5
Chlorodibromomethane 5 < 5
Chloroethane 10 < 10
2-Chloroethyl vinyl ether 10 < 10
Chloroform 5 < 5

Chloromethane 5 < 5
1,2-Dibromoethane (EDB) 5 < 5
Dibromomethane 5 < 5
1,2-Dichlorobenzene 5 < 5
1,3-Dichlorobenzene 5 < 5

1,4-Dichlorobenzene 5 < 5
1,4-Dichloro-2-butene 10 < 10
Dichlorodifluoromethane 5 < 5
1,1-Dichloroethane 5 < 5
1,2-Dichloroethane 5 < 5

1,1-Dichloroethene 5 < 5
cis-1,2-Dichloroethene 5 < 5
trans-1,2-Dichloroethene 5 < 5
1,2-Dichloropropane 5 < 5
cis-1,3-Dichloropropene 5 < 5

date completed : _, - tech : . . ., . . Opprp11 d by .
5/7/93 - LNT ava4ze

All reports are suommea as controenfiol communications Aufnorn:atnon for dupliootron in whole or port is reserves pewinip ourwr111enaoorovckas a ulual protection





BTEX RESULTS FOR WATER - BLANKS

REACTOR AREA
TASK NO . 6105-006

BLANK NO . I DATE I
BENZENE
(ug/L) ~u

TOLUENE
I (u9/L) I

ETHYLBENZENE
(ug/L) I

M&P XYLENES
(ug/L) I

O XYLENE
(ug/L)

EQUIP . 11 I 4-28-93 I < 0 .5 I 0 .639 I < 0 .5 I < 0 .5 I < 0 .5

FIELD 11 4-28-93 T < 0 .5 1 0 .699 < 0 .5 < 0 .5 < 0 .5

(') u9 / L = PPb



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterpris

ohio
e parkway

toned
9) 6

ohio
93-53075 (216))425-8200

sample 4065-6105-006 PHASE II UST STUDY

description : REACTOR AREA EQUIP BLANK #1
4/28/93 16 :30

procedure : The sample was analyzed as outlined in US EPA "Test Methods For

Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third

Edition, November, 1986, Method 8020 .

Benzene less than 0.5 pg/L

Toluene 0.639 pg/L

Ethylbenzene less than 0 .5 pg/L

m & p-Xylenes less than 0 .5 pg/L

o-Xylene less than 0.5 pg/L

SURROGATE- RECOVERY

a,a,a-Trifluorotoluene

ate completed

5/11/93
tech :

102%

approved by :

ELT
AI! reports are submine4 as conhclern%~~lcommun .cofions Authonzohen for riuplication in wholeor part is reserved per~dux~ oi :r vnire!-, 0u ; ,r.�~, a; . �0,01 r" ~I



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, Ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA FIELD BLANK #1

4/28/93 16 :32

lab no .

- 43601501,-, ...
P.O. no., .

2F2-4065-2435

analysis : BTEX

procedure : The sample was analyzed as outlined in US EPA "Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third

Edition, November, 1986, Method 8020 .

results :

Benzene less than 0 .5 gg/L

Toluene 0 .699 Ng/L

Ethylbenzene less than 0 .5 pg/L

m & p-Xylenes less than 0 .5 Ng/L

o-Xylene less than 0 .5 pg/L

SURROGATE RECOVERY

a,a,a-Trifluorotoluene 99 .0%

dote completed tech approved by : -r

5/14/93 ELT
" Fall «,~>rt<. rte s~ ib~dfic-(7 n5 cadirlentit~f cornm~nnicatiuns P dh~x Voti~,n for ~Juphcation in whole o" DOn is reserve') per~cJinqour wrinen ar~~~rovo: .tt. . ._ ;r.<AC=dir+



RCRA DRUM DISPOSAL
TASK NO . 6105-006

DRUM NO . COMPOUND/TEST
RESULT
(mg/kg)

PQL
(mg/kg)~~

DNO 08/10/14 PAINT FILTER TEST PASSED SW-846,9095

DNO 08/10/14 pH 10% SOLUTION 9 .10 SW-846,9040

DNO 08/10/14 REACTIVE CYANIDE < 0 .5 SW-846, 7 .3 .3 .2

DNO 08/10/14 REACTIVE SULFIDE 12 SW-84-6,7 .3 .4 .1

DNO 08/10/14 TOTAL CYANIDE < 0 .2 SW-846, 9010

DNO 08/10/14 TOTAL SULFIDES 38 SW-846,9030

(1) mg/kg = parts per million
PQL = Practical Quantification Limit



Paint Filter Test SW-846, 9095 PASSES TEST

pH 10 : Solution SW-846, 9040 9 .10

Reactive Cyanide SW-846 . 7.3 .3 .2 less than 0 .5 mg/Kq

Reactive Sulfide SW-846 . 7 .3 .4 .1 12 mg/Kg

Total CyaniAe SW-846, 9010 less than 0 .2 mg/Kg

Total Sulfides SW-846, 9030 38 mg/Kq

n11 .n'wfMm e " ihmj"art~t~nnHrinnNnl r`nmm"mlmNnnc Ai ith-l"Hnn hr r1i mlirnlMn (n whnbnr nnrl ie rnennrori rorv11M- ./.-- "..-I .."Mu "~H..n



TEST METHODS FOR EVALUATING
SOLID WASTE, PHYSICAL/CHEMICAL METHODS

RCRA DRUM DISPOSAL
TASK NO . 6105-006

DRUM NO . COMPOUND
RESULT
(mg/kg)

PQL
(mg/kg)~~

DNO 08/10/14 AROCLOR 1260 < 0 .033

DNO 08/10/14 AROCLOR 1254 < 0 .033

DNO 08/10/14 AROCLOR 1248 < 0 .033

DNO 08/10/14 AROCLOR 1242 < 0 .033

DNO 08/10/14 AROCLOR 1232 < 0 .033

DNO 08/10/14 AROCLOR 1221 < 0 .033

DNO 08/10/14 AROCLOR 1016 < 0 .033

(') mg/kg = parts per million
PQL = Practical Quantification Limit



Aroclor 1260 less than 0 .033 mg/Kg
Aroclor 1254 less than 0.033 mg/Kg
Aroclor 1248 less than 0.033 mg/Kg
Aroclor 1242 less than 0 .033 mg/Kg
Aroclor 1232 less than 0 .033 mg/Kg
Aroclor 1221 less than 0 .033 mg/Kg
Aroclor 1016 less than 0 .033 mg/Kg

PCB SURROGATE RECOVERY

2,4,5,6-Tetrachioro-meta-xylene 66%

Decachlorobiphenyl 87%

approved by:~

All romric nrnv ~hmlHtri ne rnn}Irlnntinl rnmm~ mlrnflnne A, dhnrl-flnn fnrM-11-ti- In -h-l. nr Mrf k rsxsan-} rorvyirv~ rw v �nlfinn nnnrn~ .nl n! m~ d~ v.1 n"n4v-Kn" .

ANALYTE RESULT



GAS CHROMATOGRAPHY/MASS SPECTROMETRY
FOR VOLATILE ORGANICS IN WATER

RCRA - DISPOSAL
TASK NO. 6105-006

DRUM NUMBER COMPOUND
RESULT
(ug/L)

PQL
(ug/L)a~

DNO 15, 27, 31(') CHLOROETHANE 12 .1 2

DNO 15, 27, 31 CHLOROFORM 1 .51 1

DNO 15, 27, 31 . 1,1-DICHLOROETHANE 13 .3 1

DNO 15, 27, 31 ETHYL BENZENE 6 .53 1

DNO 15, 27, 31 4-METHYL-2-
PENTANONE (MIBK)

19 .6 10

DNO 15, 27, 31 TOLUENE 12 .7 1

DNO 15, 27, 31 M & P XYLENES 7 .72 1

DNO 15, 27, 31 O XYLENE 7 .78 1

(1) ug/L = ppb

PQL = Practical Quantification Limit

DNO 15, 27, 31 = Drum Numbers 15, 27, and 31 which
contain monitor well development
water and purge water from 7121/
7131, Reactor Area and Space Power
Facility (RCRA sites) .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc . _"_"_'~ "
615 front street 1632 enterpirise parkway .~3C~~

toledo . ohio 43605 twinsb ohio 44087 - `"
(419) 693-5307 (216y425-8200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : RCRA - DISPOSAL - MK-DNO-15,27,31

5/10/93 1645

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (uo/L) RESULT (u4/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 12 .1
2-Chloroethyl vinyl ether 2 < 2
Chloroform 1 1 .51

Chloromethane 1 < 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 < 1
1 .2-Dichlorobenzene 1 < 1
1,3-Dichlorobenzene 1 < 1

1 .4-Dichlorobenzene 1 < 1
1,4-Dichloro-2-butene <: 2
Dichlorodifluoromethane 1 < 1
1 .1-Dichloroethane 1 13 .3
1,2-Dichloroethane 1 <. 1

1 .1-Dichloroethene 1 1
cis-1 .2-Dichloroethene 1 < 1
traps-1,2-Dichloroethene i 1
1,2-Dichloropropane 1 1
cis-1 3-Dichloro ro ene 1 < 1

dale completed : tech: approved by : ~
: LNT. . : /,U~/l~~5/21/93

G" ronoris (Pp si lhmt`"tl 09 confidential communicoti6ns Authori7otion for duDilcotton in whole OI (}Tt is reserved oendinq our written opptoVpl-os WT~utuol prolecihon



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44087
(419) 693-5307 (216f425-8200

sample 4065-6105-006 PLUM BROOK UST STUDY

description : RCRA - DISPOSAL - MK-DNO-15,27,31
5/10/93 1645

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1 .2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & o-Xylenes
c-Xylene

METHOD PQL (u4/L

1
2
1
2
1

2
1
1

10
1

1
1
1
1
2

1
1
1
1
1

1
1
2
1
1
1

RESULT (ua/L

< 1
< 2

6 .53
< 2
< 1

< 2
< 1
< 1

19 .6
< 1

< 1
< 1
< 1
< 1

2

12 .7
< 1
< 1
< 1 (0 .580)
< 1

< 1
< 1

L

< 1
7 .72
7 .76

date completed: tech : _ approved by:

"5/-21/93 LNT
All reooris are submittal. cs rb-r~oentiol communications Authorization for duptication in wholeor port is reserved pending our writtenopprovakas 0 uluol protectlo^



MK-Ferguson
Nasa Lewis Research Center , `. ;` `+:'
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 3 of 3

,logical & environmental control laboratories, inc .
615 front sheet 1632 enterprise parkway

(e9411)6930-5307 (216y425-820025 ~7

sample 4065-6105-006 PLUM BROOK UST STUDY
description : RCRA - DISPOSAL - MK-DNO-15,27,31

5/10/93 1645

VOLATILE ORGANICS

Surrogate Recovery - Volatiles

Recovery

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

131% See note 3
99 .8%
107

Acceptable Range

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

3) Recovery out of range due to sample matrix .

, date ct

All reports aresubmittedas confidential communications . Authorizationfor duplication in whole or part is reserved pending ourwritten appr6~1-l, as



GAS CHROMATOGRAPHY/MASS SPECTROMETRY
FOR VOLATILE ORGANICS IN WATER

EQUIPMENT/FIELD BLANKS - REACTOR AREA
TASK NO . 6105-006

BLANK
NUMBER DATE COMPOUND

RESULT
(ug/L) ("

PQL
(ug/L) ()

EQUIP . GW 5-7-93 TOLUENE 1 .54 1

EQUIP . #1 4-28-93 2-BUTANONE (MEK) 115() 10

EQUIP . #1 4-28-93 TETRAHYDROFURAN 298() 2

FIELD GW 5-7-93 DICHLORODIFLUORO-
METHANE

1 .40(4) 1

FIELD GW 5-7-93 TOLUENE 2 .01 1

FIELD #1 4-28-93 2-BUTONE (MEK) 134() 10

FIELD #1 4-28-93 TETRAHYDROFURAN 241(') 2

FIELD #1 4-28-93 TOLUENE T 1 .04 1

ug/L = ppb

PQL = Practical Quantification Limit

These values exceed the curve and are semi-quantitative . These values
may be due to contaminated deionized water . This data should be
evaluated for its impact on the actual samples .

The method blank contained 0 .903 ug/L of Dichlorodifluoromethane . The
approximate equivalent concentration, taking into account dilution
factors, is 0 .903 ug/L . This is considered to be a significant
contribution to the reported value.



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur , ohio 44087
(419) 693-5307 (216}9425.8200

sample 4065-6105-006 PLUM BROOK UST STUDY

description : REACTOR - EQUIPMENT BLANK - GW
5/7/93 0745

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods" . SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD PQL (y 4/L) RESULT (Pq/L)

Acrolein 10 < 10

Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10

Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 < 2
Chloroform 1 < 1

Chloromethane 1 < 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 < 1
1 .2-Dichlorobenzene 1 < 1
1 .3-Dichlorobenzene 1 < 1

1,4-Dichlorobenzene 1 < 1
1,4-Dichloro-2-butene < 2
Dichlorodifluoromethane 1 < 1
1,1-Dichloroethane 1 < 1
1,2-Dichloroethane 1 < 1

1,1-Dichloroethene 1 1
cis-1 .2-Dichloroethene 1 1
trans-1,2-Dichloroethene 1 1
1,2-Dichloropropane 1 1
cis-1,3-Dichloropropene 1 < 1

date completed : fech : approved by : ~
5/19/93~

.

.7M
AP reports are suhmitted ascontioential communications Authorization for duplication in wnoie or po" is reserved pending our written aporovai . as q/hutual protection



results : Continued

COMPOUND METHOD PQL (WL-1 RESULT (u4/L

trans-1,3-Dichloropropene 1 < 1
Ethyl acetate 2 < 2
Ethyl benzene 1 < 1

r Ethyl ether 2 . < 2
Ethyl methacrylate 1 < 1

2-Hexanone 2 < 2
Methylene chloride 1 < 1
Methyl iodide 1 < 1
4-Methyl-2-pentanone (MIBK) 10 < 10
Naphthalene 1 < 1

Styrene 1 < 1
1,1,1,2-Tetrachloroethane 1 < 1
1,1,2,2-Tetrachloroethane 1 < 1
Tetrachloroethene 1 < 1
Tetrahydrofuran 2 < 2

Toluene 1 1 .54
1,1,1-Trichloroet-hane 1 < 1
1,1 .2-Trichloroethane 1 < 1
Trichloroethene 1 1
Trichlorofluoromethane 1 < 1

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 1 < 1
1,2,3-Trichloropropane 1 < 1
Vinyl acetate 2 < 2
Vinyl chloride 1 < 1
m & p-Xylenes 1 1
o-Xylene 1 < 1

12
completed: tech :- opproved by :

'19/93 JM -

All ~ann .+~ ~~P y ;~ *,hwy ~~ ~nnfi~anr;oi ~ommun ca!ions A.>thorimric^ !or duplicotiOn in wholeor Dart is reserved oanc]ing our written apprwol, alb mutual protection

sample 4065-6106-006 PLUM BROOK UST STUDY

description : REACTOR - EQUIPMENT BLANK - GW
5/7/93 0745

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen s : . .
21000 Brookpark Road, M .S . 66-2 k �°.``' K
Cleveland, OH 44135 ., Page 3 of 3

biological & environmental control laboratories, inc.

to(ed5
front street 1632 enterprise par1cway

419 693-5307 b

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - EQUIPMENT BLANK - GW

5/7/93 0745

VOLATILE ORGANICS

Surrogate Recovery - Volatiles

Acceptable Range

1,2-Dichloroethane-d4
Toluene-de
4-Bromofluorobenzene

A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

All reports are submitted as confidential communications. Authorization for duplication in whole or part is reserved pena,ng our written apprtw~a mutual protection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (2163 425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA EQUIP BLANK #1

4/28/93 16 :30

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

lab no .

93001488

procedure :
.

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8240 .

results : COMPOUND METHOD PQL (uq/L) RESULT (uq/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10
Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 115 See note 3
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 < 2
Chloroform 1 < 1

Chloromethane 1 < 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 < 1
1,2-Dichlorobenzene 1 < 1
1,3-Dichlorobenzene i < 1

1,4-Dichlorobenzene 1 < 1
1,4-Dichloro-2-butene < 2
Dichlorodifluoromethane 1 < 1
1,1-Dichloroethane 1 < 1
1,2-Dichloroethane 1 < 1

i,1-Dichloroethene ! 1
cis-1,2-Dichloroethene 1 < 1
trans-1,2-Dichloroethene 1 < 1
1,2-Dichloropropane 1 < 1
cis-1 3-Dichloro ro ene 1 <.

dale completed: tech : approved by :

5/7/93 LNT
r,n ..a�.-,rt s ortq itxnitlPd as!-on1i:]er,h,I Communications Auth,xvoh'jri for aunrcotion in whole or part is reserved pending our written aor rovOtl, o' . o r t~aal prNt:~ flan



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo. ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425-8200

lob no.

.p.o . no .,

sample 4065-6105-006 PHASE II UST STUDY

description : REACTOR AREA EQUIP BLANK 01
4/28/93 16 :30

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANI CS

results : Continued

COMPOUND METHOD PQL (ua/L) RESULT (ug/L)

trans-1,3-Dichloropropene 1 < 1

Ethyl acetate 2 < 2
Ethyl benzene 1 < 1
Ethyl ether 2 < 2
Ethyl methacrylate 1 < 1

2-Hexanone 2 < 2
Methylene chloride 1 < 1
Methyl iodide 1 < 1
4-Methyl-2-pentanone (MIBK) 10 < 10
Naphthalene 1 < 1

Styrene 1 < 1
1,1,1,2-Tetrachloroethane 1 < 1
1,1,2,2-Tetrachloroethane 1 < 1
Tetrachloroethene 1 < 1
Tetrahydrofuran 2 298 See note 3

Toluene 1 < 1
1,1,1-Trichloroethane 1 < 1
1 .1,2-Trichloroethane 1 < 1
Trichloroethene 1 < 1
Trichlorofluoromethane 1 1

1,1 .2-Trichloro-1,2,2- -
Trifluoroethane (Freon 113) 1 < 1
1 .2,3-Trichloropropane 1 < 1
Vinyl acetate 2 <. 2
Vinyl chloride 1 < 1
m & p-Xylenes 1 < 1
o-Xylene 1 < 1

dote completed: _ tech : approved by :

5/7/93 LNT

~~

~It ra~,c~is are s~ ;hm;Nrr1 roc C~nii~lrne~1 ~rxnm;nncr~finns Aulhori7afir)n for dupliCntion in wholepr port is reserved pendinq our wntfer. ora vovoipsarrYua'. ,.r"



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 3 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA EQUIP BLANK 01

4/28/93 16 :30

analysis : VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatiles

Compound % Recovery

1,2-Dichloroethane-d4 96 .2%
Toluene-d8 92 .6%
4-Bromofluorobenzene 96 .2:

Acceptable Range

76-114
88-110
86-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

lab no.

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

3) These values exceed the curve and are semi-quantitative . These values may
be due to contaminated deionized water . This data should be evaluated for
its impact on the actual samples .

:date completed: . I tech : approved by :

LNT _&"
All rpripric are SUbmitled as confidential cOMMUNCptions hutharbation for di,irllicalion in whole or mri is reservej oe'lding our wrillen onrifoval"as a n- teal nro16! Vin



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 1 of 3

biological & environmental control laboratories, inc. ruv ru . .~ .,r.~e .~,;d,~tr
~615 front street 1632 enterprise parkway .rr.93Cs~Y86 - - -

toledo, ohio43605
(419) 693-5307

twinsburg, ohio 44087
(2163 425-8200

-
r

'W2-4065-M

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - FIELD BLANK - GW

5/7/93 0800

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Tes t Methods for Evaluating
Solid Waste, Physical/Chem ical Methods", SW-846, Third Edi tion, November
1986, Method 8240 .

results : COMPOUND METHOD PQL (ua/L) RESULT (ua/L)

Acrolein 10 < 10
Acrylonitrile 10 < 10

- Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

Bromoform - 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 < 10 .
Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 < 2
Chloroform 1 < 1

Chloromethane 1 < 1
1,2-Dibromoethane (EDB) 1 < 1
Dibromomethane 1 < 1
1,2-Dichlorobenzene 1 < 1
1,3-Dichlorobenzene 1 < 1

1,4-Dichlorobenzene 1 1
1,4-Dichloro-2-butene 2 < 2
Dichlorodifluoromethane 1 1 .40 See note 3
1,1-Dichloroethane 1 < 1
1,2-Dichloroethane 1 < 1

1,1-Dichloroethene 1 < 1
cis-1,2-Dichloroethene 1 < 1
trans-1,2-Dichloroethene 1 : 1
1,2-Dichloropropane 1 < 1 _
cis-1 3-Dichloro ropene 1 < 1

date completed: tech : approved by :

/5/17/93 JM
All reno0s aresubmittedas conhaential communications Authorization forduplication in whole or part is reserved-oenoing our writtenapprovalAsamutual protechor,



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur , ohio 44087
(419) 693.5307 (216X425.8200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - FIELD BLANK - GW

5/7/93 0800

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1,2-Tetrach_loroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

METHOD POL (ua/L

1
2
1
2
1

2
1
1

10
1

1
1
1
1
2

1
1
1
1
1

RESULT (ua/L

iab.no

-qmalARA

< 1
< 2
< 1
< 2
< 1

< 2
< 1
< 1
< 10
< 1

< 1
< 1
< 1
< 1
< 2

2 .01
< 1
< 1
< 1
< 1

1 < 1
1 < 1
2 < 2
1 < 1
1 < 1
1 < 1

dote completed : tech : approved by :
5/17193 ~ JM

An renci%ts are submittedas conhdentiol communications AnfhoriTationforduplication in whoiaor cart is reserved pending ourwrittenapproval, asa muWoi ororec"on



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 3 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprisep

(411

arkway
toe9)

693-530730~ (216)94258200

sample 4065-6105-006 PLUM BROOK UST STUDY
description : REACTOR - FIELD BLANK - GW

5/7/93 0800

analysis : VOLATILE ORGANICS

results: continued

Surrogate Recovery - Volatiles

Compound Recovery

1,2-Dichloroethane-d4 102%
Toluene-d8 101%
4-Bromofluorobenzene 102:

Acceptable Range

76-114
88-110
66-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

)b no :

~9coa~86 5. . .

~2-4065-2435 '

3) The method blank contained 0 .903 ug/L of Dichlorodifluoromethane .
The approximate equivalent concentration, taking into account
dilution factors, is 0 .903 ug/L . This is considered
to be a significant contribution to the reported value .

date completed: < tech : approved by :
5/17/93 JM

All rePortsaresubmitted as confidential communications . Authorilation forduplication in wholeor port is reserved pending our written opprovo1, asa ulual croieciho~



procedure : The sample was analyzed as
"

outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chem ical Methods" , SW-846, Third Edition, November

1986, Method 8240 .

results: COMPOUND METHOD PQL ( u4/L) RESULT (uQ/L)

Acrolein 10 < 10
i Acrylonitrile 10 < 10

Acetone 10 < 10
Benzene 1 < 1
Bromodichloromethane 1 < 1

I Bromoform 1 < 1
Bromomethane 1 < 1
2-Butanone (MEK) 10 134 See note 3

Carbon disulfide 1 < 1
Carbon tetrachloride 1 < 1

Chlorobenzene 1 < 1
Chlorodibromomethane 1 < 1 I
Chloroethane 2 < 2
2-Chloroethyl vinyl ether 2 < 2
Chloroform 1 < 1

Chloromethane 1 < 1
1,2-Dibromoethane (EDB) 1 <. 1
Dibromomethane 1 < 1
1,2-Dichlorobenzene 1 < 1

' 1,3-Dichlorobenzene 1 < 1

1,4-Dichlorobenzene 1 < 1
1 .4-Dichloro-2-butene 2 <: 2

i Dichlorodifluoromethanei 1 1

i 1,1-Dichloroethane 1 < 1
1,2-Dichloroethane 1 < 1

1,1-Dichloroethene 1 < 1
cis-1,2-Dichloroethene 1 <: 1
trans-1,2-Dichloroethene 1 <: 1
1,2-Dicnloropropane 1 <: 1
cis-1 3-Dichloro ro ene 1 <

date completed teci : . approved by : ~~

o!i rg( .~r7~ r7re sUl ~7unr-_i n5 f,Onli~7enhpl CO!irmUniCa'~OR A,dhor1ZOtior ". for 17Vphcatio' . I` . ,N11015 or oar115 rgggrvr:ld T..,(ndin-7o'lr written al ){ rrrko! . r7S~"r dyo~ It' ' " "r

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA FIELD BLANK 01

4/28/93 16 :30

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425.8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA FIELD BLANK al

4/26/93 16 :30

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND METHOD POL (u a/L) RESULT (uQ/L)

trans-1,3-Dichloropropene 1 < 1
Ethyl acetate 2 < 2
Ethyl benzene 1 < 1
Ethyl ether 2 < 2
Ethyl methacrylate 1 < 1

2-Hexanone 2 < 2
Methylene chloride 1 < 1

Methyl iodide 1 < 1
4-Methyl-2-pentanone (MIBK) 10 < 10
Naphthalene 1 < 1

Styrene 1 < 1
1,1,1,2-Tetrachloroethane 1 < 1
1,1,2,2-Tetrachloroethane 1 < 1

Tetrachloroethene 1 < 1
Tetrahydrofuran 2 241 See note 3

Toluene 1 1 .04

1,1,1-Trichloroethane 1 < 1
1,1,2-Trichloroethane 1 < 1
Trichioroethene 1 < 1
Trichlorofluoromethane 1 1

1,1,2-Trichloro-1,2,2-
Trifluoroethane (Freon 113) 1 < 1
1,2,3-Trichloropropane 1 < 1
Vinyl acetate 2 < 2
Vinyl chloride 1 < 1
m & p-Xylenes 1 < 1
o-Xylene 1 < 1

dote completed: tech : approved by :

l, .~ "~i(xnis c~rr- s~~t-rm~nc_.7 as cOnfrtyentinl crrT :mun~catipn5 Aurhoi,, Jtion tot du^.Rc,i ion rtm whole or p,7rl is rt-vFj p ""a-ng ow wrd,nn oCq-nnAt, 54o



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135 Page 3 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbur , ohio 44087
(419) 693-5307 (216j425-8200

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA FIELD BLANK 01

4/28/93 16 :30

analysis :

results :

VOLATILE ORGANICS

continued

Surrogate Recovery - Volatiles

Compound % Recovery Acceptable Range

1,2-Dichloroethane-d4 109% 76-114
Toluene-d8 103: 88-110
4-Bromofluorobenzene 109% 86-115

completed

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

Jab no .

3) These values exceed the curve and are semi-quantitative . These values may
be due to contaminated deionized water . This data should be evaluated for

its impact on the actual samples .

tech : approved by :

NII rer>orts ore submilled as contidentlal communications Aulhon2afion 10( duplication in whole or port is reserved pending our wrMen ar)prov(jt, as aAutuol proteCtipn



GAS CHROMATOGRAPHY/MASS SPECTROMETRY
FOR VOLATILE ORGANICS IN WATER

BUSTR - DISPOSAL
TASK NO . 6105-006

DRUM NUMBER COMPOUND
RESULT
(ug/L)(1)

PQL
(ug/L)~~

DNO 24() ACROLEIN < 2, 000(4) 10

DNO 24 ACRYLONITRILE < 2,000 10

DNO 24 ACETONE < 2,000 10

DNO 24 BENZENE < 200 1

DNO 24 BROMODICHLOROMETHANE < 200 1

DNO 24 BROMOFORM < 200 1

DNO 24 BROMOMETHANE < 200 1

DNO 24 2-BUTANONE (MEK) < 2,000 10

DNO 24 CARBON DISULFIDE < 200 1

DNO 24 CARBON TETRACHLORIDE < 200 1

DNO 24 CHLOROBENZENE < 200 1

DNO 24 CHLORODIBROMOMETHANE < 200 1

DNO 24 CHLOROETHANE < 400 2

DNO 24 2-CHLOROETHYL
VINYL ETHER

< 400 2

DNO 24 CHLOROFORM < 200 1

DNO 24 CHLOROMETHANE < 200 1

DNO 24 1,2-DIBROMOETHANE
(EDB)

< 200 1

DNO 24 DIBROMOETHANE < 200 1

DNO 24 1,2-DICHLOROBENZENE < 200 1

DNO 24 1,3-DICHLOROBENZENE < 200 1

DNO 24 1,4-DICHLOROBENZENE < 200 1

DNO 24 1,4-DICHLORO-
2-BUTENE

< 400 2

DNO 24 DICHLORODIFLUORO-
METHANE

< 200 1



GAS CHROMATOGRAPHYIMASS SPECTROMETRY
FOR VOLATILE ORGANICS IN WATER

BUSTR - DISPOSAL
TASK NO . 6105-006

DRUM NUMBER COMPOUND
RESULT
(ug/L)

PQL
(ug/L)(21

DNO 24() 1,1-DICHLOROETHANE < 200 1

DNO 24 1,2-DICHLOROETHANE < 200 1

DNO 24 1,1-DICHLOROETHENE < 200 1

DNO 24 1,1-DICHLOROETHENE < 200 1

DNO 24 TRANS-1,2-
DICHLOROETHENE

< 200 1

DNO 24 1,2-DICHLOROPROPANE < 200 1

DNO 24 CIS-1,3-
DICHLOROPROPENE

< 200 1

DNO 24 TRANS-1,3-
DICHLOROPROPENE

< 200 1

DNO 24 ETHYL ACETATE < 400 2

DNO 24 ETHYL BENZENE < 200 1

DNO 24 ETHYL ETHER < 400 2

DNO 24 ETHYL METHACRYLATE < 200 1

DNO 24 2-HEXANONE < 400 2

DNO 24 METHYLENE CHLORIDE < 200 1

DNO 24 METHYL IODIDE < 200 1

DNO 24 4-METHYL-
2-PENTANONE (MIBK)

< 2,000 10

DNO 24 NAPHTHALENE < 200 1

DNO 24 STYRENE < 200 1

DNO 24 1,1,1,2-
TETRACHLOROETHANE

< 200 1

DNO 24 1,1,2,2-
TETRACHLOROETHANE

< 200 1

DNO 24 TETRACHLOROETHENE <200 1

DNO 24 TETRAHYDROFIIRAN < 400 2



GAS CHROMATOGRAPHY/MASS SPECTROMETRY
FOR VOLATILE ORGANICS IN WATER

EUSTR - DISPOSAL
TASK NO . 6105-006

DRUM NUMBER COMPOUND
RESULT
(ug/L)

PQL
(ug/L)~~

DNO 24(3) TOLUENE < 200 1

DNO 24 1,1,1-
TRICHLOROETHANE

< 200 1

DNO 24 1,1,2-
TRICHLOROETHANE

< 200 1

DNO 24 TRICHLOROETHENE < 200 1

DNO 24 TRICHLOROFLUORO-
METHANE

< 200 1

DNO 24 1,1,2-TRICHLORO-
1,2,2-TRIFLUOROETHANE

(FREON 113)

< 200 1

DNO 24 1,2,3-
TRICHLOROPROPANE

< 200 1

DNO 24 VINYL ACETATE < 400 2

DNO 24 VINYL CHLORIDE < 200 1

DNO 24 M & P XYLENES < 200 1

DNO 24 O XYLENE < 200 1

(') ug/L = ppb

PQL = Practical Quantification Limit

DNO 24 = Drum Number 24 which contains monitor
well purge water from the Pump Station
Area (BUSTR site) .

Elevated result is due to dilution required by the
foaming nature of the sample .



sample 4065-6105-006 PLUM BROOK UST STUDY
description : BUSTR - DISPOSAL - MK-DNO-24

5/10/93 1700

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8240 .

results : COMPOUND METHOD POL (pq/L) RESULT (pq/L)

Acrolein 10 <2,000
Acrylonitrile 10 <2,000
Acetone 10 <2,000
Benzene 1 < 200
Bromodichloromethane 1 < 200

Bromoform 1 < 200
Bromomethane 1 < 200
2-Butanone (MEK) 10 <2,000
Carbon disulfide 1 < 200
Carbon tetrachloride 1 < 200

Chlorobenzene 1 < 200
Chlorodibromomethane 1 < 200
Chloroethane 2 < 400
2-Chloroethyl vinyl ether 2 < 400
Chloroform 1 < 200

Chloromethane 1 < 200
1,2-Dibromoethane (EDB) 1 < 200
Dibromomethane 1 200
1 .2-Dichlorobenzene 1 < 200
1,3-Dichlorobenzene 1 < 200

1,4-Dichlorobenzene 1 < 200
1,4-Dichloro-2-butene 2 < 400
Dichlorodifluoromethane 1 <: 200
1,1-Dichloroethane 1 200
1,2-Dichloroethane 1 200

1 .1-Dichloroethene 1 < 200
cis-1,2-Dichloroethene 1 200
trans-1,2-Dichloroethene 1 < 200
1,2-Dichloropropane 1 < 200
cis-1 3-Dichloropropene 1 < 200

(date completed: tech : approved by:
.5/24/93 LNT

All reportsoresubmitted as confidential Communications Authonration forduplication mwhole or part is reservedpendingour written op(ntoval samutual or6t?cnon



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135 Page 2 of 3

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

to(e4119) 6
ohlo
93-530 (216a, 25-820~

sample 4065-6105-006 PLUM BROOK UST STUDY
description : BUSTR - DISPOSAL - MK-DNO-24

5/10/93 1700

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results: Continued

COMPOUND

trans-1,3-Dichloropropene
Ethyl acetate
Ethyl benzene
Ethyl ether
Ethyl methacrylate

2-Hexanone
Methylene chloride
Methyl iodide
4-Methyl-2-pentanone (MIBK)
Naphthalene

Styrene
1,1,1 .2-Tetrachloroethane
1,1,2 .2-Tetrachloroethane
Tetrachloroethene
Tetrahydrofuran

Toluene
1,1 .1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

1,1 .2-Trichloro-1,2,2-
Trifluoroethane (Freon 113)
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
m & p-Xylenes
o-Xylene

METHOD PQL (ua/L

1
2
1
2
1

2
1
1

10
1

1
1
1
1
L

1
1
1
1
1

RESULT (ua/L

< 200
< 400
< 200
< 400
< 200

< 400
< 200
< 200
< 2,000
< 200

< 200
< 200
< 200
< 200
< 400

Job no,

9300ib75-`~==~'"

< 200
< 200
< 200

200
200

1 < 200
1 < 200
2 < 400
1 < 200
1 < 200
1 < 200

date completed: tech: approved
'
by:

-5/24193 - . = .:LNT
All -nM< n- suhmj"w7mconfidantiol cnmmunir ofions Aurhcainotion forduolicafion in whole or pbri is reservedpendingour written apprwal. amutuOl prolgction



analysis :

results :

VOLATILE ORGANICS

continued

Surrogate Recovery - Volatiles

Compound Recovery

1,2-Dichloroethane-d4 91 .2%
Toluene-d8 91 .0%
4-Bromofluorobenzene 90 .1%

Acceptable Range

76-114
88-110
86-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value
indicates the analyte was detectable but below the limit
of quantification . The value is an estimate only .

3) Elevated detection limit due to dilution required by the foaming nature of
the sample .

dote completed: tech: , _ approved by :

5/24/93 LNT
-

All reportsare submitted as confidential communications . Authorization for duplication in whole or part is reserved pending ourwrittenapproval s a mutual protection

sample 4065-6105-006 PLUM BROOK UST STUDY
description : BUSTR - DISPOSAL - MK-DNO-24

5/10/93 1700



POLYNUCLEAR AROMATIC HYDROCARBONS IN WATER - BLANKS

REACTOR AREA
TASK NO . 6105-006

BLANK NUMBER COMPOUND
RESULT
(ug/L)

PQL
(ug/L)

EQUIP . GW BENZO (b)
FLUOROANTHENE

2 .75 < 1 .0

EQUIP . # 1I --- ---(3) ---

EQUIP . #1 --- --- ---

FIELD GW --- --- ---

FIELD #1 --- --- ---

ug/L = ppb
PQL = Practical Quantification Limit
--- = Compound/Concentrations Below PQL



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc.
615 front street 1632 enterprise parkway

toledo, ohlo 43605 twlnsbu ohio 44087
(419) 6935307 (216y425-8200

sample
description :

analysis :

procedure :

results :

4065-6105-006 PLUM BROOK UST STUDY
REACTOR - EQUIP BLANK - GW
5/7/93 0745

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA "Test Methods for Evaluating
Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD PQL ( ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

RESULTS (ua/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

2 .75
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

Surrogate Recovery

Recovery
80 .9%
105

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

3) Due to the multi-component nature of petroleum hydrocarbon fuels,
. the majority of which falls within the retention time window which

include PAH's, a strong possibility exists for the detection of false
ositives in samples where hydrocarbon fuels are detected .

dCit6~` ~` ':h 16Ch'. ~ o !'~4 - yy ` r "+cledpTt~' ,... ~,,r c 3k.a PPrctw'ed bY , ~ ~. t, " rn,wnr.3:.^i a. f st Ika. w.., _ .

_~__ ._ . _. .
.__'____

. . ...... ... . . .. ... ..w . . ... . ...~ .,~~.,~.. . ...r .. . . -.. . ... . . . . ..nom . n - ~. n. ..v~~n.M,...+~.v~ . n.. ........ ., . . . .J. .. ... . . v. . . . ....-..-,~ .~



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsbu ohio 44087
(419) 693-5307 (216T425-8200

I{lab no J'

sample 4065-6105-006 PHASE II UST STUDY
description : REACTOR AREA EQUIP BLANK 01

4/28/93 16 :30

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA Test Methods for Evaluating

Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8100 .

results :

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL (uq/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

RESULTS (uq/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery
Compound ".: Recovery

2-Fluorobiphenyl 57 .3:
p-Terphenyl-d14 73 .1 :

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

tech : approved by :

I RJS/GJB/AMO
All rerxRis are submitted as confidential communications Authorizdtion.for duplication in whole or port is reserved pending our mutual protection .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425-8200

sample
description :

analysis :

procedure :

res«lts :

4065-6105-006 PLUM BROOK UST STUDY
REACTOR - FIELD BLANK - GW
5/7/93 0800

Polynuclear Aromatic Hydrocarbons

lab no.
93C91`686

The sample was analyzed as outlined in US EPA "Test Methods for Evaluatina

Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November
1986, Method 8100 .

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

RESULTS (ug/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

% Recovery
49 .5%
62 .4%.

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for

the sample .

2) A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .

The value is an estimate only .

tech :

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracehe
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fiuoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

METHOD POL ( ug/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

approved by :

All reportsoresubmitted as conficienliol communications Aulhorizvion for ouplicotion in whole or port is reservedpendingour wriflen

Surrogate Recovery,

mutual projection



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front street 1632 enterprise parkway

toledo, ohio 43605 twinsburg, ohio 44087
(419) 693-5307 (216) 425-8200

fob no .

p.o. no.

sample
description :

analysis :

procedure :

results :

4065-6105-006 PHASE II UST STUDY
REACTOR AREA FIELD BLANK #1
4/28/93 16 :40

Polynuclear Aromatic Hydrocarbons

The sample was analyzed as outlined in US EPA 600, Method 610 .

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (qhi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fiuoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Compound
2-Fluorobiphenyl
p-Terphenyl-d14

RESULTS (ug/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Recovery
62 .7
82 .6%

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis following a "less than" .value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .

completed I tech : approved by :

I PDB/KJY/RJS/AMG/GJB I L-~rL(~
All repo~'coia submBied as conficenflol Communications Aulr,orlmlion for OUPIrcalion vLVA,ole or port is reserved oending.our when

METHOD PQL ( u4/L)
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery

amudual f.'r .-dech",r .



MK-Ferguson
Nasa Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland, OH 44135

biological & environmental control laboratories, inc .
615 front sheet 1632 enterpns

ohio
e parkway

ro(41199)6934 7 (216y425-0200

sample 4065-6105-006 PLUM BROOK UST STUDY

description : REACTOR - SUMP
5/6/93 1300

analysis : Polynuclear Aromatic Hydrocarbons

procedure : The sample was analyzed as outlined in US EPA "Test Methods for Evaluating

Solid Wastes, Physical/Chemical Methods", SW-846, Third Edition, November

1986, Method 8100 .

results :

COMPOUND
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoroanthene
Benzo (k) fluoroanthene
Benzo (ghi) perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene

-Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

1)

2)

3)

4)

METHOD PQL (ua/L)
less than 1 ..0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

. less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

Surrogate Recovery

RESULTS (ua/L)
163
414
215

4 .82
less than 1 .0
less than 1 .0
less than 1 .0
less than 1 .0

17 .6
18 .1
71 .8
690

less than 1 .0
less than 1 .0
less than 1 .0

32 .9

Compound : Recovery
2-Fluorobiphenyl 100:
p-Terphenyl-d14 169: See note 4

A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .
A value in parenthesis following a "less than" value indicates
the analyte was detectable but below the limit of quantification .
The value is an estimate only .
Due to the multi-component nature of petroleum hydrocarbon fuels,
the majority of which falls within the retention time window which
include PAH's, a strong possibility exists for the detection of false
positives in samples where hydrocarbon fuels are detected .
High surrogate recovery due to matrix interference .

approvedbY~ . . : - w . .,c` _. .
.I .

GJB `
. .

All reportsare submined as confidential Gommanfcations. AUMatzalion forduplication mwholeor part is reserved pendingorxwrittenaoQro W, asamutual protection .



APPENDIX B-7

Morrison Knudsen Corporation
Sump Cleaning Laboratory Data
and Figures, 1994



F

-Ferguson
3A Lewis Research Center '
tn : Elise Allen
300 Brookpark Road, M .S . 66-2
es id, 'Ohio 44135

biological & environmental control laboratories. Inc.
615 ronl so," 1632 enterplse pmR- --Y

x(419) 35W7
N. No-

(216:r40200 7

ample NASA - PLUM BROOK R.A .
escription : PBS R.A . SUMP & DRAINS

8/10/94 11 :30

ANALYTE

Ignitability - Seta-flash

pH in Solution

Total Oil & Grease
Infrared)

METHOD

SW-846, 1020

EPA 600, 150 .1

EPA 600, 413 .2

RE SULT

greater than 200° F

7 .48

3,700 mg/L

A, _q



MK-Ferguson
NASA Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, Ohio 44135

biological 8c enNrorrnerdal control laboratodesi Inc.
615 konf sheaf 1632 *n$enxtse parkwayloin 3sONO a~3a7os ~s,e sa2oo°'

sample NASA - PLUM BROOK R.A .
description : PBS R.A . SUMP & DRAINS

8/10/94 11 :30

results :

Analyte Method Result

Total Arsenic EPA 600, 206 .2 9 .2 mg/L

Total Barium EPA 600, 208.1 30 mg/L

Total Cadmium EPA 600, 213.1 0.34 mg/L

Total Chromium EPA 600, 218 .1 24 mg/L

Total Lead _ EPA . 600, .239 .1 12 mo/L

Total Mercury EPA 600, 245 .1 .270 . mg/L

Total Selenium EPA 600, 270 .2 less than 5 ma/L

Total Silver EPA 600, 272 .1 less than 0 .1 mg/L

Note : Results. reported by sample volume . Percent dry solids is
10 .2%. . .

tech: ;.~'T.. . .~ .!i"^ .
--V,

Opp(OV9d

WIM



.MK-Ferguson '
NASA .Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M.S . 66-2

- Cleveland, Ohio 44135 Page 1 of 3

-, biological & environnentol control laboratodes. Inc.
615kOntOr" 1632 entecplse parkway

Toledo ONO 43605 MMu Ohio 44087
- (419j 6936307 (216 425.8200

sample NASA - PLUM BROOK R .A .
description : PBS R .A . SUMP & DRAINS

8/10/94 11 :30

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure: The sample was analyzed as outlined in US EPA "Test Methods
for Evaluating Solid Waste, Physical /Chemical Methods", SW-846,
Third Edition, November 1986, Method 8240 .

results : COMPOUND METHOD POL (u a/L) RESULT (uo/L)

Acrolein 10 < . 40
Acrylonitrile 10 < 40
Acetone 10 < 40
Benzene 1 < 4
Bromodichl'oromethane 1 < 4

Bromoform 1 < 4
Bromomethane 1 < 4
2-Butanone (MEK) 10 < 40
Carbon disulfide 1 < 4
Carbon tetrachloride 1 t 4

Chlorobenzene 1 < 4
Chlorodibromomethane 1 < 4
Chloroethane 2 < g
2-Chloroethyl vinyl ether 2 < 8
Chloroform 1 < 4

Chloromethane 1 <: 4
!,2-Dibromoethane (EDR) i <; 4
Uibromomethane 1 ~: 4
1,2-Dichiorobenzene <; 4
1 .-hichlorobenzene 4

! .4-Dichlorobenzene 4 i
1,4-Dichioro-2-butene ? <;

8Dichlorodifluoromethane ! 4
I,1.-Pich.loroethane .°' 1 4 i
2=DichloroeihAne_S " <; q, t

D3c a r~"thehl ,.~~

chlorcet~ene'cps l . 2- DIp ;
~l ~`~an~.>t thenel ;2 Aichloroe _ r ~: 4, ~y'

~

Wit`'^] ;2-DichloroprDDane ( , Q

{

,,

" ~cis-1,s7"Di Oil or'c" rn erke l ~ 4pp ;

" ...rC": .F`
OPP(eved b

.. . . . .x

""



.-
MK-Ferguson
NASA Lewis Research Center
Attn : Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, Ohio 44135 Page 2 of 3

biological & environmental control laboratories, inc.
_615 tort sk" 1632 enterprbe parkway

(419) 6934W (216y
chio

4254200

sample NASA - PLUM BROOK R.A .
description : PBS R.A . SUMP & DRAINS

8/10/94 11 :30

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND METHOD PAL (ua/L)

trans-1,3-Dichloropropene 1
Ethyl acetate 2
Ethyl benzene 1
Ethyl ether 2
Ethyl methacrylate 1

2-Hexanone
- Methylene chloride 1

Methyl iodide 1
4-Methyl-2-pentanone (MIBK) 10
Naphthalene 1

Styrene 1
1,1,1,2-Tetrachloroethane 1
1,1,2,2-Tetrachloroethane 1
Tetrachlor6ethene 1
Tetrahydrofuran

Toluene
1,1,1-Trichloroethane 1
1,1 .2-Trichloroethane
Trichloroethene ;
Tri c ti? arof 1 uororttet hane 1

1,1,2-?richloro-1,2,2-
Tri-fluoroethane (freon 113) 1
1,2,3-Trich1,orc,propane i
Vinyl acetate
Vinyl chloride ,
m & p-a;ler~F, I
o-Xylene I

RESULT (uo/L

<: 4
< . 8
< 4
< 8
< 4

8
<; 4
< 4
< 40

10 .8

4
< 4

4
<: 4
< 8

<: 4
< 4

4
<: 4

4

a
4

6
4
4
4

(1 .03)

ZDR1PIBi~6C--'j.. .r. .~ . ~f.r~Si.~Y{.efi9: . ('~:)(" 4pProved bye: . -

JWH



' " .11,1(4erguson '
NASA'Lewis Research Center
Attn : Elise-Allen _
21000 Brookpark Road, M .S . 66-2
Cleveland, Ohio 44135 Page 3 of 3

biological & ernioorvffental control laboratories, Inc.
61s &Wf sliest 1632 enlerprtre parkway

Wedos ONO A3605 twhUbwa
~41969345307 (216y42"200

sample NASA - PLUM BROOK R .A .
description : PBS R.A . SUMP & DRAINS

8/10/94 11 :30

analysis : VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatiles

Compound

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene

Recovery Acceptable Range

91 .5% 76-114
89 .3: 88-110
88 .4% 86-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample .

2) A value in parenthesis -following a "less than" value
indicates the analyte was detectable but below the limit
of-quantification . The value is an estimate only .

3) A value reported as "less than" at a higher value than the
Method POL has been elevated due to dilution required for _
sample matrix .

-~,~ t -Y:~ c 1 1i~

r.L L: t~ f NL'4" A ~ .~

?aW~aTe~iy;~r r iOApr ved by:



"THIS 'SECTION- IS -FOR RZSEAF.C8 ""-OIL . .USE ONLY I _

r-

Generator NASA Acceptance No . 1443 OrIO

mare l "occed in 9-7-94 Date completed 9-19=94 Box # 336

's Organic -_1
s Water 85
SOllas 15

Pnuncls/Gal .0 .5. 4

Le! (_ - S _ " '2_ n

n (prim) <1 :2 .500

vi.acoaity watcr.~' slurs-.. "

Total Chlorination :
< .005
volatile ChlQrlnation :
< .005

Flash Point >140 °F

Phenol (ppm)
C- "'it (APm) 25

" .mi rA~ritlD~rrZS1G ( "C+X~m)

Layered . two

F%yy=aiCL" .v Clcnr 1icZtiid
brown slurry

odor mild

AaaitIonal Xotas

Unloading Station :

Approval .- Lab Manager

Aqueous metals - A.11 unii. :;$ L'ePU.LLcd Ilt ~Jlittt

Ag < .1 Cr <-1 Ni .52
As < .5 Cu < .1 Pb < .1
na X1 .0 PC 4 .99 Sa
Cd < .I Hg .09 Zrn . 2

Organic Metals - A11 units reported in ppm
Ph. .

ND=None Detected
rr+lvr'nt Ann lyni.a _x Yes No (reported in
Methanol---all ND- Methylene chloride '
Ethanol I~2c '
Acetone ' sec-butanol
2-Propanol n batanol
Toluene Ethyl Acetate
Iso-butanol 1,1,1 TYichl"or
Xylene MIRK
Others
Total Solvents

_
'

xcza "retS L .

Caustic Test

Ammonia

-BTU Value

Ouggcotcd EPA Codoa_ DOOA . 1)nnl _nOnp T)nQ9 '
D010

:sttrnJ .-+ . " I I I ; 1 .~ t m7 acute' -.r- . " "_ I7-
Consent to Service Yes No

** TOTAL PAGE .002 **

J ' t. 57"-1 7 ~ t"HY



' 03 :36 PM EDT 08/11/04 v14 VSIOFAX Page 1

Patient Name Patient ID Accession No
SAMPLE 001 94909339 - 94 809339

Age Sax Date Drawn Time Drawn Receiveo
- 08/09/94 00 :00 08/10/94

Referred by Room Location Client Lab No Reported
MATT CONSTRUCTION 9339 00000 08/11/94

--------------------------------------------------------------------------------
Test Normal Abnormal Reference Range Units

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

METHYL CHLOROFORM
METHYL CHLOROFORM (MCM) = 1,1,1 TRICHLOROETHANE

SPECIMEN SUBMITTED STD CHARCOAL TUBE
VOLUME AIR SAMPLED 2.9 LITERS

MCM mass/Sample 0.0 UG/SAMPLE
" METHYL CHLOROFORM 0.000 0 350 PPM
method detection lim 20.0 UG/SAMPLE
sample detection lim 1.2414 PPM

LABORATORY ANALYST ALIANA LUNGU

' REVIEWED BY ALBERT F- VICINIE III, LAB SUPERVISOR
A. I . H . A. ACCREDITED LABORATORY (I . D . 69349)

INDUSTRIAL RUSH FEE 8/11/84

--- DIRECTORS --- --- PATHOLOGISTS ---
Patrick K . Jaynes Ph . b . John C. York II, M. D .
Anthony Naorallah Ph .0. Ar21ngton G . Kuklinco M. D . ARIES ENVIRONMENTAL CONSULTANTDaYor Laboratories ATTN : TAMMY OEGITC7855 Market St. - Suits 500 820*EVERGREEN AVENUE
Youngstown, OH 44512 PITTSBURGH PA 15209
Phono : 1-216-758-5788



r; ; - -- - - ,- ' -- NAME OF WASTE STREAM MATERIAL PROFILE NO .rii~io`raao©a . . -
O Amendtwtn

&GENEJUTORINFORYATION - Tedinicaj Contw. P~-~-t -- -

Generator Name_~..~~'A" Mac ee1V, Telephone (al(o) R ~sad - Exr.
Fa~Address ~lO~ Mumh 1C ,4i _ Fax(o1)b) . 4S3-a

0In~t,~S~t1~- . . . .. .. e~ng t~lameMcc c~sc~
_ . _- BdfinpAddroes ~3.~000 ~crOY~~_ MSS~rT~-~

G1y,Caut,ySc:{c,dvs~.~ I ; ~ a -- -- . .
5tato.U 1O Zip Code Cay V ~rv~ '.C~ Stata O k-~- 21p Coda L-1 `-l'
uSUAma- 003 x /5 3 -79 _ e xention E L 15~k, c
Slate IDI Teleptane I b)9 7:r4- M.

8. DOT Shimirv Name ~L S~. ~L,~, fyOS 0. ANNUALREPORT CODES E OTHER COMPONENTS
No Yas Total ppm

Hazaro C~ SIC Code : PC8's G( U
2r~ 17 RIdP AG Q-11NJ~ae n9IJNMA No.-! _- m+P Source Coda : A G~ranidas 1 U

Form Code: B Sulfides
wRCRA RCRA Non Hazan ious/Exempt? U Yes peNo Procnct: Generating: Origin Code : Pesticides U[ ' n

-C~1e~1(1\~ ..f~ f.~ SystanType : M Pneoo6cs Er O
3tate Waste Codes- GPAWasto Cod": DOM` - - Dioxins tk CJ

- . . . . wrog lit' n _ q.

F PHYSICAL CH, AT700 F- -

. k0ecoous or Biological ilftste? U Yes D( No Density- . IbsJgaL (US. 60 tbslcu. toot Oerted Toxicity LD� (Mg/Kg)
NRc Regulated Radioactive? n Yes 'S No . Cry Weiiht n <1J, z0% U540 U>2w. :51 OW

. ReactNny BNone U Water Reactive Ill-5% 20-100% O>40.!2W 0>1000
O Pyrophoric O Shook Sensldva ph U N/A 4. Uaterial i inhalation? n r
OCyanides rl DoTEqtosiw 00-2 124.1-10 O? 125 OW Totddty Ln= (UgXg)
nSulrdes OOttler - 1121-4 O10.1-124 Exact -

----
LI55 O ,cep

-
_

Solids : 0 5.50 szoo - o 200 - - -
Flash Point (liquid only)

° '

. >_
Liquids: 1 1,.50. X00 O>500 - - - - -

l Gac (Cylinder) Solid % U <T3 C) Bolling PointF (23
-J Aerosol Skidges % n- 73-1t0'F R3-WC) n <5°F (35°C)

7 Lab-Pack O Free Liquids % O 142-2DO9F(61-93'C) O >95°F(3520) 5. Is this waste stored In vented drums? O Yes llhl'No
10091: -ST ~200=F (93aC) n N/A b. Fs this waste pumpable? l7 Yes nNo

syers U .WA 7. is this waste polymerizable? OYes CI No
i I ' I Multi-la ed MA-13. 8. is waste stream sut>ted to the "olviEmissm

oatty,~~ _ _ Standards for Benzene Waste Operations_
1 LOW r Medium (40 CFR 61 Sub art FF)? I'lY XN
3dor H. PHYVGAVCNEg:CAL Cat~S~~

p es o
5. - is this waste regUeted ns an ozone depletingNor)e ~ :.;:;d U Strong Cescie: ~S\~1~.~. C 56

substance (40 CFR oaR p')? f? YeS~No
10 boas this vraste corran scra meal :�;

olorlAppearance:
-

. p , gp
greater than 2 inches in size? O YesVNo

%I r_ -

---1 E DTCLP (M= ~oTAL (PPfyQ ~~ .- N

ANTICIPATED VOLUME

RGa . Umh UA!C-- Above FIRE=
UDC Containgr Oty. Container

smgt n
1oa mg/L n ,

-~

Lt s gl . pal n Comic Yard 8o>r
0 15 gl . carboy n SuperSack'Ulnwm t mgA. G O 30 0t . drum O RollofllDurnp Trailertrornium 5 mglL U 55 p( . drum G Tankern n

ad 5 mcy~L ,~ [ - -. % ° 85 pi. arum O per

BrGUry 0.2 mglL C .: .K
&.at 134 mg/L n f1

.

% Per ))<i. Time n week n uonth
cerium 1 malt. U

3~
O Year O Other

Iv"r 5 mqJL n . . . _ _ . %

56 (') Is the waste regulated as a Marine Pdm.&^a
100 X (49 CFR171 .8)? UYes 1-1 No

he-aa+Aa u5U5 . Sars;-.e Am,," arw Am6c+.at Y+so_)

:rafor s Cart!(knbon:
)by certify that the above and attached deserWon is complete and acaaata to the best of my krnowledge and ability10 determine that no deliberate or willtut omissionsofso-..ition propeAieaexist and that all known or suspacmd hazards have boss discbaed. I cemlythat the mat"a6 kytUd aft repre=ntattve of all mate"described by this



(volzdles andsemi-volatile:) : Indicatc if this write candies or e~ccceds them~ chu~dcs of to~dtp defiacdin CM 26u4.

MaracierIstic Level (Cixtk Onc) Actual value_
Organias'''' " . . _ =SII (PP=)

" D018 Bca=o 0.5 . Yes
D019 Cabot Tetrachloride OS " Yes
D1120 Chlotd=e 0m yes
D021 Qilorebcaxte 100 Yes
D=Chlorofom . 6.0 Yes
D023 o-Crcsol 200.0 Yes
D0?a m-Cresol 200.0 Yes
D02Sp.-Cresol 2,OOA Yes
D026 Cresd 200.0 Yes
DQ2? 1,4-Dichlocob=aa 7.5 Yes
D028 =-Dichlccocth&na OS Yes
D029 I.I-Dichlorocthylcue 0.7 Yes
DQ30 2,4Diniirotolneac 0.13 Yes
D031 Hcptacb1er (and ita hydrcnde) 0.008 Yes
D002H 013 Yes
Da33 Hcxachlorobutad=ac 0.5 Ycs

MethaneD034 H 3.0 Yes
DM5Mcthyl Ethyl Fr== 200.0 Yes
D036 NiUobemune 2.0 Yes
])037 PentaAlorochend 100.0 Yes
DQ38 Pyridine 5.0 Yes N

_ D039 Tetrachloredi5de= 0.7 'Yes~
-40 TrichIorethpteaa 0-S

yes,J412,4,---TricbIorephttaol 400.0 Yes
MC 2,4,6-Trichlorophenol 20 Yes
D043 Ymyl Chloride 02 Yes

snbmitud infarmsuon is basedoar Ge=eraWr Imowledge V or analytical data " . If analytical
please supply copy of data.

1 I hereby certify that all infomation submitted in this and all a=ched documents contaiuu true and accurate de=ipd= of
crz= material, tad an relevant information regarding known or suspected har8rds in the possession of !he generator bas beta
aged. I =dcrsiand that if this foram is not fully complete (Under the acquirements 40 CFR 262Z1, 26413, 26s13, tad 253.7); then
law va'II 1x required to conduct analysis upon receipt and that I agree to the a=d=d casts of sampling and as part of the
a ueatmeat eontzact.

N=C:

i AM2-^mMErtr LS REOLML D FOR EACH PROFILE

.~_ Data .-

YOUR ORIGDIaL SIGNA=-s is " Or}TFZ3-� ,



MK-Ferguson
NASA Lewis Research Center
Attn : .Elise Allen
21000 Brookpark Road, M.S . 66-2
Cleveland,-Ohio 44135

biological & ernhorxnental control laboratories, Inc.
615 kont street 1632 enfepdse p-cwvy

toledo. ohio43605 MAns Ohio 44087
(419) 6935307 - (216)-4254200

sample NASA - PLUM BROOK R .A .
description : PBS R .A . SUMP & DRAINS

8/10/94- 11 :30

ANALYTE . METHOD RESULT

Ignitability - Setaflash SW-846, 1020 greater than 200° F

pH in Solution EPA 600, 150 .1 7 .48

Total Oil & Grease EPA 600, 413.2 3,700 mg/L
(Infrared)



iiK-Ferguson
NASA Lewis Research Center
Attn : Elise Allen
'000 Brookpark Road, M.S . 66-2

_leveland, Ohio 44135

biological &environmental control faboratodes. Inc.
615 tort sheaf 1632 enterpBse pakway

p°419jONOA36057 .wknourm(216y-4 2oNooo°'

sample NASA - PLUM BROOK R .A .
description : PBS R .A . SUMP & DRAINS

8/10/94 11 :30

results :

Analyte Method Result

Total Arsenic EPA 600, 206 .2 9 .2 mg/L

Total Barium EPA 600, 208 .1 30 mg/L

\\ Total Cadmium EPA 600, 213 .1 0 .34 mg/L

Total Chromium EPA 600, 218 .1 24 mg/L

Total Lead EPA 600, 239 .1 12 ma/L

Total Mercury EPA 600, 245 .1 270 mo/L

-~~ :n : ~el~nit~rr =',= Lot', . _70 .") less

Total Silver EPA 600, 272 .1 less than 0 .1 mg/L

Note : Reskiits. reported by sample volume . Percent dry solids is
10 .2< .



MK-Ferguson
NASA Lewis Research Center
Attn : ' Elise Allen
21000 Brookpark Road, M .S . 66-2
Cleveland, Ohio 44135 Page 1 of 3

biological & enWormentol control laboratories, Inc.
p_adcwoy615 fron

Ohio
t dr_

(4

eef 1632 enkKpdse

'0
7

Me199) 3,5W7 (216 425.8200

sample NASA - PLUM BROOK R .A .
description : PBS R .A . SUMP & DRAINS ,

8/10/94 11 :30

analysis : GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

procedure: The sample was analyzed as outlined in US EPA "Test Methods

for Evaluating Solid Wa ste, Physical /Chemical Methods", SW-846,
Third Edition, November 1986, Method 8240 .

results : COMPOUND METHOD POL (Pg/L) RESULT (pq/L)

Acrolein 10 < 40

Acrylonitrile 10 < 40
Acetone 10 < 40
Benzene 1 < 4
Bromodichloromethane 1 < 4

Bromoform 1 < 4

Bromomethane 1 < 4

2-Butanone (MEK) 10 < 40

Carbon disulfide 1 < 4
Carbon tetrachloride 1 4

Chlorobenzene 1 ~: 4
Chlorodioromomethane i 4
Chloroethane 2 < 6
2-Chloroethyl vinyl ether _ B
Chloroform 1 <. 4

Chloromethane 1 4
1,2-Dibromoethane (EDP) 4
I'libromomethane 1 ~. 4
1,2-Dichlorobenzene 1 < . 4

1 , :,-Di chloroben7ene

1 .4-Dichlorobenzene ! 4
1,4-Dichloro-2-butene <
Dichlorodifiuoromethane _ 4
1,1-Dichloroethane i 4
1,2-Dichloroethane 4

1 .1-Dichloroethene 1 ": 4
cis-1,2-Dichloroethene 1 4
trans.-1,2-Dichloroethene i 4
1,2-Dichloroorooane 1 4
cis-1,3-Dichloropropene 1 <: 4



MK-Ferguson
NASA Lewis Research Center

Attn : Elise Allen
''1000 Brookpark Road, M .S . 66-2
leveland, Ohio 44135 - Page 2 of 3

" biological & environmental control laboratories, Inc.
" : 615 *CM s!reef 1632 enterprisep

(419)
Ohba
3.5807

_

(2

parkway

' ~o16 425-8200

sample NASA - PLUM BROOK R.A .
description : PBS R .A . SUMP & DRAINS

8/10/94 11 :30

analysis : . GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE ORGANICS

results : Continued

COMPOUND METHOD PAL W4/L) RESULT (u4/L)

trans-1,3-Dichloropropene 1 < 4 .

Ethyl acetate 2 < 8
Ethyl benzene 1 < 4

Ethyl ether 2 < 8
Ethyl methacrylate 1 < 4

2-Hexanone 2 < 8
Methylene chloride 1 -<
Methyl iodide i < 4
4-Methyl-2-pentanone (MIBK) 10 < 40
Naphthalene 1 10 .8

St ;,rene < 4
1,1,1,2-Tetrachioroethane 1 < 4
1,1,2,2-Tetrachloroethane 1 <:

-etrahydrn=t:ran _ <

Toluene 1 < 4
?,1 .1-Trchloroethane 1 <

_
4

1,1 .2-Trich?oroethane i 4
Trichloroetnene 1 4
Tri ct,_oro`? uororr,ethane 1 4

1,1,-,-Tr chloro-1,2,2-
TriTluoroe+.hane ( reon 1i3? 1 4

C S.

Vinyl aceta?e ~. ,.

V:nvl r1lr:rjoo ! G

l ~_ 1

o-Xy : en t- i "-



;MK-Ferguson
NASA Lewis Research Center
Attn : .Elise Allen
21000 Brookpark Road, M.S .- 66-2
Cleveland, Ohio 44135 Page 3 of 3

biological &environmental control laboratories. Inc.
615 kont sffi_ed 1632 enleRxbe Parkway

x(419)
ONO
6935307

(216?
25-8200

sample NASA - PLUM BROOK R.A .
description : PBS R.A . SUMP & DRAINS

8/10/94 11 :30

analysis : VOLATILE ORGANICS

results : continued

Surrogate Recovery - Volatiles

Compound 2 Recovery Acceptable Range

1,2-Dichloroethane-d4 91 .5% 76-114
Toluene-d8 89 .3% __ 88-110
4-Bromofluorobenzene 88 .4% 86-115

1) A value reported as "less than" indicates the analyte was
not detected . The number is the quantification limit for
the sample . .

2) A value in parenthesis following a "less than" value
indicates the anaiyie was detectable but below the limit
of quantification . The value is an estinate only .

3) A value reported as "less than" at a higher value than the
Method PQL has been elevated due to dilution required for -
sample matrix .



b.e.C, a Analysis Per Quote No. P, o, Fy- y06s'-a 7.-� ~~ =-
laboratoc . 0 RUSH-ADDITIONAL CHARGE

TWINSBURO TOLEDO RESULTS BY O
OHIO OHIO MUST CONFIRM WITH LABORATORY O

rRT TO
-

PHONE y
s , r:

cr

'ANY -- -- - FAX xvo O< .v W JU O a, . j

LESS - - STATE ZIP O D u~ g " O,
O O 0 v _

LOCATION SAMPLER (PRINT)- j Q o Q ~` O a 0 id S ? O
J N . L; .~c, Fc7. co I -

z W V r ,uj 13
DATE' a ¢ + o o . N .v~ O v _ ~' ;t~ . m 'k i

SAMPLE IDENTIFICATION ag ~' ;
TIME

v tom') ~c v t
r- Z

o a n

',f1+~ r

'

I

'.1ENTS AND SPECI, ' IIANDIING INSff1UCTIONS

IVED BY SAMPLER. DATE TIME RECE ::.~ BY : i AT TIME .r

(VCV SAMPLE MAY BE RETURNED TO CLIENT AT SEC'S 4:
IOUI5HED 4Y : ;' .- DATE 1Ih1E RECFIvED BY:j DATE TIME '-

/r . 1 I' r `' . ` /-r' X4.1" Je DISCRETION UNLESS ARRANGEMENTS .HAVE

)CUISHED BY : " --- DATE TIME RE(,Elv .ABY : ~6T71t BEEN MADE PRIOR TO SAMPLE SUBMISSION .
/ / r ~- J v



Roc
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+Dins+and Piping

. " 1, .'V, ei r Y. .

FIGURE 1 : : ':



Stairs-

Cold Drain Sump
Rooms 20 & 21

Cold Pipe Tunnel



APPENDIX C

UST Layout, Prepared by EBASCO
Environmental, May 1990 Report
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APPENDIX D

Hazardous Waste Manifests from
Disposal for 1989 UST Closure,
and Sump Cleaning, 1994
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Please print or type. (Form desigr

IrUIVIIV1UtvVVCNI_ I 11 Vr IVINJJN~rt-1UJC I I J '

DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING V 1 O
DIVISION OF HAZARDOUS WASTE lOne Winter Street
Boston, Massachusetts 02108

for use on elite (12-pitch) typewriter. ) L; ( r

UNIFORM HAZARDOUS 1 . Generator US EPA ID No. Manifest 2 . Page 1 Information in the shaded areas

WASTE MANIFEST
Document No .

of is not required by Federal law.

3. Generator's Name and Mailing Address N . A. .A. A.State Manifest DocumentNumber .̀

6100 Columbus Ave . MA C742186 ~- - ° a
Sandusky, OH 44870 B. State Gen.tD_

4. Generator's Phone ( 41 ) 691-3233
5. Transporter 1 Company Name 6. US EPA ID Number C.State Trans. ID

.

r "

7. Transporter 2 Company Name 8. US EPA ID Number D. Transporter'sPhone ( ) ,-593-5111 012.E .State Trans . ID, ., :, -- _ Q.

-9 . Designated Facility Name and Site Address 10 . US EPA ID Number ~- `~' 1 1'-~ 1 1 , `

IncClean Harbors of Braintree -F.Transpater'sPhons( -t ~:--- > ;- n
.,

i A385 G:StateFacNty's1D . Not Requfred, vve .ncyQu
) r, h 1~9 b0 k-A 1NA U2124 6 ItB i

-
=-H~Fecitrty'sPhonel ~)

. . _ -ree,nra _
11 . US DOT Description IncludingProper Shipping Name, Hazard Class, end/D Number)

12 . Conta

r

iners 13.
Total

14
Unit

L'
--WasteNo .

V

No . Type Quantity WtNol

a.

Waste Oil Non D .O .T . Regulatea `= _
A

-n

G b .
E

_

N , : r

R c. ~x y~ -I
A -<

O D
R d.

_
"~ t . Hr
- -

-
f/1

Y ~

J. Additional Descriptions forMaterialsListed Above finclude physical state endhazardco*.] - K. HandlingCodesfor Wastes ListedAbove _ O

a. _ c. 12 C. rri
- Zrri

:
b. - d. b. d. a

15. Special Handling Instructions andAdditional Information O
70

16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by

proper shipping name and are classified, packed, marked . and labeled, andarein all respects in proper condition for transport by highway

according to applicable international and national government regulations.

If I ama large quantity generator, I cenify that 1 have a program in place to reduce the volume andtoxicity of wastegenerated to the degree 1 have determined to be economically practicable

and that 1have selected thepracticable method of treatment, storage. or disposal currently available to me which minimizes the present and future threat to human health and the environ-

ment: OR, if I ama small quantity generator, 1 have made agood faitheffort to minimize my wastegeneration and select the best waste management method that is available to meand that I

can afford.
Date

Printed/Tvaed Name- Siddature /_/ /l Month Day Year

Ail I/ I- I IDOC-
T 17 . Tra sporter 1 Acknowledgement of Receipt of Materials Date
R

PrintedlTypedName nSigrlft ire Month Day Year

S
P SIN
O 18 . Transporter 2 Acknowl g merito Receipt of Materials Da
R
T Printed/TypedName Signature Month Day Year
E
R

19 . Discrepancy Indication Space
F
A
C
I
r 20 . Facility Owner or Operator : Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19 .

Date

PrintedlTypedNa

h
Signs nth Da

lid+~rG~ ~' I M
Fomr Approved OMB No . 2050-0039. Expires 9-30-91
EPA Form 8700-22 (Rev. 9-88) Previous editions are obsolete J

COPY>3 : FACILITY MAILS TO GENERATOR



Expires 9-30-4191
UNIFORM HAZARDOUS t Generator's uSEPAIDNo Manifes ; 2 Page t Intormatton .n the spaded areas

WASTE MANIFEST H 0 0 1 7 g furrUnt o,

V ,

of 1 law
not required by Federal

3 Generator's Name and Mailing Address NASA -Plum Broo k Station 7+ State Manifest Document Number

6100 Columbus Avenue
S a n d u s ky , Ohio 44870 e . State Generator's ID

4 Generator's Phone ( 419 ) 625- 112 3
5 Transporter 1 Company Name 6 US EPAID Number C. State Transponer's ID

My e rs C h e m i c a l T r aAs p o r t P I D 0 1 2 P4 5 1 1 715 D. Transporter's Phone - -
7 . Transporter 2 Company Name 8 . US EPA ID Number E . State Transponer's ID

I F Transporter's Phone

9 Designated Facility Name and Site Address 10 . US Er'A ID Number G . State Facility's ID

Envirosafe
876 Otter Creek Rd . H . Facility's Phone

Oregon, Ohio 43616 0 D 4 5 2 4,3 71q 6 419-255-5100
12 Containers 13 14 .

1 1 . US DOT Description (Including Proper Shipping Name, Hazard Class. and/D Number) Total Unit I "
No . Type Quantity Wt/Vo Waste No .

G a .
RQ Hazardous Waste Solid NA9189 Estimate -

E NOS F002 0 1 C 2 7 0 0 P F002R ;b
.

T II
O
R I

c.

I

I
I

i

d.

I
J . Additional Descriptions for Materials Listed Above K . Handling Codes for Wastes Listed Above

PCN 2123 AT .,

15 . SDectal Handling Instructions and Additional Information
*Public ~~ burden for Oft aollectbn of , ion I s esti ad W a

'y 0"generates, 15 rturrRee for Vansptxters, and 10 min as treatment, sfnrage and disposal tadities. This
includes brim for reviewing instructions, gathering and completing and revfettil the form. Send
oonurtxMS roperdirq the burden estimate, indudi 9 (or reducing this buden, tdc Chief.
Womletion Pd!W branch, PM-223, U.S. E - Protect" Agency, 401 M Street, SW,

tons

P

w..r,IrpOOn, DC W46a and to the Office of In and Regulatory Afws, Office of Manapsrnsrtt
arw 20503."

16 GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed. marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator . I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable andthat I have selected the practicable method of treatment, storage, or disposal currently available to mewhich mtnirnizesthe present and
future threat tohuman health and the environment ; OR, if I am a small quantity generator . I have made a good faith effort to minimize my waste generation and select
the best waste management method that is available to me and that I can afford
Printed/Typed Name Signet Month Day Year
Amy L . Bower 1(21,31 2L~,1 4,4 Ze~lr

T
R

_
17 .Transporter 1 Acknowledgement of Receipt of Materials

A Printed/Typed ~Name Si g n atu Month Day Year

P 3
O 18 .Transporter 2 Acknowledgement of Rdce,pt of Materials
R
T Printed/Typed Name Signature Month Day Year
E
R

19 .Discrepancy Indication Space - ~_ J r ,t

F
I / `T-- /1

/(0 -07 T
T 20 Facility Owner or Operator Certifi do receipt of hazardous material covered_ y this mane st except as e ~n It m 19

Printed/Typed Name Air Sign ure --- or, ti~aAw
PAForm8700-22 (Rev. 9-88) Previopeditions areobsolete . rpSr" -. i-.n10~" ;

I
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a. c . tMthUtNI,Y NUMCth UM LU~ALUt-LHAIUM.
RQ = EMERGENCY CONTACT: - -

CHEMTREC (800) 424-9300 -b.
RQ°

d.
RQ =

or type (Form designed for use on elite 112-pitch) typewriter.)

UNIFORM HAZARDOUS Generator's US EPA!DNo Manifest1 . 2 Page1 Informationtothe shaded areas

r
WASTE MANIFEST

I

,
OH 3 0 5 37 9 ~6 j V"tj6

I of 1 haw^ot required by Federal

3 Generator's Name and Mailing Address NASA-Plum Broo k Station
A . State Manifest Document Number

6100 Columbus Ave ._
S a n d u s ky , 0 H 4487 0 A State Generator's ID

4 Generator's Phone ( )
g; - 1 1236 2 -Transporter ompany ame 6 US EPA ID Number C . State ransporter's 10

D. Transporter's Phone 412 - 758- 56Q6
ra .porter ompany Name U EPA ID Number E. State Transporter's ID

F amsporter's Phone
9. Designated Facility Name and Site Address 10 . US EPA ID Number G. State Facility's ID

Envirosafe
dk R .876 Otter Cree H. Facility's Phone

Oregon, OH 43616 0 , 0 45 2 4;3171 6 419-255-5100
12 . Containers 13 14

1 1 . US DOT Description (Including Proper Shipping Name, Hazard Class, and/O Number) Total Unit 1-
No I Type Quantoy Wt/Vo Waste No .

G

E RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 0 01 C 2 7 50 0 P F002

R b
A .
T

O
R I

C .

d

I
J.Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT

15 . Special Handling Instructions andAddmonal information ,tic ~dng ~~ ~ ~
estimated

b
average: 37 ritinuies for

pa>etatota, 15 mhxAes for trarqportars, and 10 ni storage and disposal fectitiss . This
ktdudlt time 10r roviewin9 instruction& gathering data, completing and rovbwirq the 10nR Sand
odfrnems

=~'18=
urden aeimate, 'wlduding auppsstans for reduckv We buden, to Chlef,

2 Mammon PM-223 US Environnt td P t ti A 401 M S Sh . m roec on gency. treet, W,
l - . =DC 204W, t~ Office of Infonnada, and Reguloory Aftink OIBos of Manepemsrk

r
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16 GENERATOR'S CERTIFICATION : 1 here y declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed . marked. and labeled, and are m all respects in proper condition for transport by highway
according to applicable international and national government regulations

If I am a large quantity generator, 1 certify that 1 have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable andthat I have selected the practicable method of treatment, storage, or disposal currently available to me which minimizes thepresent and
future threat to human health andthe environment ; OR, if I ama small quantity generator, I have madea good faith effoi t to minimize my waste generation andselect
the best waste management method that is available to me and that I can afford .
Printed/Typed Name Signet Month Day Year

Amy L . Bower -
T 17.Transponer 1 Acknowledgement of Receipt of Materials 11R 4
A Printed/Typed Name Si attire Month Day Year

c a 3 3L~ 1 191
O 181ransporter 2 Acknowledgement of Receipt of -Materials
R
T Panted/Typed Name Signature Month Day Year
E
R

19.Discrepancy Indication Space

F -
A
C
I

20.Facdity Owner or Operator Cenificatio receip of h zardous mat ials covered y this m nifest except a ote I m 19 ~--
Printed/Typed Name S nature ih a

i
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c, EMERGENCY NUMBER OR LOCAL OPERATOR.
RQ = EMERGENCY CONTACT: --

b- d- CHEMTREC (800) 42-9300 zoreo : ergo n ne w on ,ne o d rp.ew+ w

RQ - RQ =
ewgK wiOWVM. DC 20640

IF-. . . . . . ~... .a IF- decionnd for use on elite Ill-Ditch) tvnewriter .l form Approved. OMB No. 2050.0039. Expires 9-30-4191

r UNIFORM HAZARDOUS 1 Generator's US EPA ID No . Mantles :
Document1o .

2 . Page 1 In f orm tion in the shaded areas
is not required by Federai

WASTE MANIFEST of law.

Generator's Name and ailing Address NASA- Pl u m Broo k Station
A. State Manifest Document Number

6100 Columbus Ave .
S a n d u s ky , 0 H 44870 B . State Generator's ID

4 . Generator's Phone ( 4] 9 1 625-1 123
ransporter Company Name US EPA ID Number C . State Transporter's ID

(14 111 9]~ 15, 117, D . Transporter's Phone _ _

ransporter Company Name US EPA ID Number E . State T ransporter 's ID

F . Transporter's Phone

Designated F acility Name and ate Address 10 . US EPA ID Number . State Facility' s ID

Envirosafe 's Phone

876 Otter Creek Rd . H . Facility

Ore g on , OH -12 . Containers 13 . 14 .
ing Name. Hazard Class, and 10 Number) Total Unit

US 00T Description (Including Proper Shipp11 Waste No. .
No Type Quantity WI/Vo

G a .

RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 01 2

bA .
T I
0
R

I

C.

I

j
i
I

I
d.

I
Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT

0)
15 . SDecial Handling Instructions and Additional Information

-Public reporting burden for to 0011111diCin of Is estimated to gm . 37 R*VJW for
as lreatmeni storage and dspoeal facLSaa . Thlsgeneralors. 15 minutes for baroporters, and 10 ,

includes brne for review'vq nstructions, gatlronn0, complating and reviewirq the i~mm. Send
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km arii atmaDC 204W, and ID, the Office

d) 5 7 T WR=B, Washingitiri. DC 205WW
16 . GENERATOR'S CERTIFICATION : 1 hereby declare that the contents of this consignment are fully and accurately described above by

proper shipping name and are classified, packed. marked . and labeled, and are in all respects in proper condition for transport by highway

according to applicable international and national government regulations .

If I am a large quantity generator, 1 certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be

economically practicable andthat 1 have selected thepracticable method of treatment, storage . or disposal currently available to me which minimizes the present and

future threat to humanhealth andthe environment: OR, if 1 am a small quantity generator . I have made a good faith effort to minimize my waste generation and select

the best waste management method that is available to me and that 1 can afford .
Printed/Typed Name Sign a C p Month Day Year

Am L . Bower mli .~. -ck't- 3AL
T 17.Transporter 1 Acknowledgement of Receipt of Materials
R
A Printed/Typed Name

'
Sig ure Month Day Year

- ,i 3
P
p 11S ."T ransporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name Signature Month Day Year

R I
19.Oiscrepancy Indication Space

F
A
C
1
l

tT 20.Facilhy Owner or Operator Certification of T" t of hazardous mate ials cove d by this anitest ex ep a of m Item 19 .
2

y
4
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K/t'V
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UNIFORM HAZARDOUS 1 . Generator's US EPA!D No. Manifest 2 . Page 1 Information in the shaded areas

WASTE MANIFEST H 3 0 0 1 5 ~7 1 9 1 V I Unt U of 1 lawnot
required by Federa ;

eneratoCs ame and ailing Address NASA - U m Broo k Sta ti on A. State Manifest Document Number

6100 Columbus Ave .
S a n d u s ky , O H 44870 8. State Generator's ID

4 . Generator's Phone ( 419 ) 625 - 112 3 _
ransporter Company Name 6 US EPA ID Number C . State Transporter's ID

M y e r s C h em i c a l Transport P D 0 1 2 q 5 1 1 1 715 D. Transporter's Phone - -

ransporter ompany Name 8 . US EPA 10 Number E . State Transporter s ID

F. Transporter's Phone

Designated F acility Name and S ite Address 10 US EPA ID Number G . State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facility's Phone

Oregon, OH 43616 0
"
D 0 5 2 3 7 1q 6 419-255-5100

12 . Containers 13 . 14
1 1 . US DOT Description (including Proper Shipping Name. Hazard Class- and /D Number) Total Unit

Waste NoNo . Type Ouantity Wt/Vo .

a .
RQ Hazardous Waste Solid NA9189 ' Estimate
NOS F002 0 1 C 2 75 0 0 P F002

R bA .
T
O
R

C.

d.

Additional Descriptions for Materials Listed Above K. Handling Codes f Wastes Listed Above

PCN 2123 AT

15 . Special Handling Instructions and Additional Information AGENCY DISPL RDEN! ,
"Publb Fepatlng burden for Vtis colection mated to'average : 37 mln+lee kx

4E

gaFtarators, 15 mk*Aw for trwi portxs, and1alorageand dsposal faclities This
mairFdudeama for revbwkp inshucriors, gatlliFg and MvlawYV the form sandt7

oaaq ~° ~~' Y!faFtrtion Pdk.Y Br~Cf4 PM-223. US PFOtsclion ApeFny~ 401 M Street, SW,(~/rlv/'/ _.
ylFaefFIFFpOOt~ DC 20460; and to the Office of Wait Frtion and Ragt4lorY Af(aIFFF, Office of Martfpaitwit

16 . GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified . packed, marked, and labeled- and are in all respects in proper condition for transpon by highway
according to applicable international and national government regulations .

If I am a large quantity generator, I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable andthat I have selected the practicable method of treatment, storage . or disposal currently available tomewhich minimizes the present and
future threat to human health andthe environment ; OR, if I ama small quantity generator, I have made a good faith effort to minimize my waste generation and select
the best waste management method that is available to me and that I can afford .
Printed/Ty ed Name Signal Month Day Year
Amy 1 . Bower

T
R

17-Transporter 1 Acknowledgement of Receipt of Materials

q PnJd /Typed Name

-
) Month Day .YearSignet

,~ f

~

F W
G
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'!~ "~S(~+

0 18.Transporter 2 Acknowledgement of Receipt of Materials
R
T Printed/Typed Name Signature Month Day Year
E
R

19.Discrepancy Indication Space

f
A

11C

l

t i"adht Owner or Operator CertHicatio f race t of hazardous materials overeT V y this anifest ezcep ti t i Item 19
Printed/Typed Name Signa re th

. Iy

Form Approved. OMBNo . 2050-0039. Expires 9-30-8 1

EPA Form 8700.22 (Rev. a-ae) Previous edns are obsolete .

Please nrint or woe . /form designed for use on elite (12-pitch) typewriter .)



a. c .
EMERGENCY NUMBER OR LOCAL OPERATOR .

, RD ' , RO EMERGENCY CONTACT: ~

b. d- CHEMTREC (800) 424- 9300
Rl] ~

RQ z a'e,tn w'r."°°'i °c town

Plea print or type . (Form designedfor use on elite I12-pitch) typewriter./ Form Approved. OMB No. 2050-0039. Expires 9-30-tfa 01

UNIFORM HAZARDOUS 1 Generator's US EPA ID No . r,D Manife
21 * -
st

n0 0 7
2.Page 1
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bl Aum us ve .6100 Co B. State Generator's ID

nd u s ky , 0 H 44870
4 . Generator's Phone , 4 19 ,

- US EPA ID Numberransporter Company Name C . State Transporter's 10

M ers Chemical Trans port P A 0 41 2 5 1 7 D.Transponer's Phone 412-758-5606
Transporter Company Name US EPA ID Number E . State Transporter*s ID

F. Transponer's Phone

Designated Facility Name and S ite Address 10. US EPA ID Number G . State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facilitrs Phone

Oregon , OH 43616 0 H 0 4 24 7 1 016 419-255-5100
12 . Containers 13 . 14

1 1 . US DOT Description (including Proper Shipping Name. Hazard Class, and/D Number) Total Unit 1
Waste No

No . Type Quantity Wt/Vo l .

E
a .

RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 01 C 7 5 0 P F002

R bA .

T
O {
R

C.

d.

Additional Descriptions for Materials Listed Above - K. Handling Codes Wastes Listed Above

PCN 2123 AT

15 . Special Handling Instructions and Additional Information
'Public burden for collection
gataaQOra, 15 minutes for tranaporters, and 10 ni for stomps and disposal facilities. The

the ftttm.Sendea irna tax reviewkp instructions, geMtering fa and and revOta

P

mo ft b
btxorm+snb repard"+w the burden estimate. ind !or rcdacirq this ds+. 1a Ct+ief.
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and Budget. Washinoton. DC 20503.*
16 . GENERATOR'S CERTIFICATION : 1 hereby declare that the contents of this consignment are fully and accurately described above by

proper shipping name and are classified. packed . marked . and labeled . and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator . 1 certify that 1 have a program in place to reduce the volume and toxicity of waste generated tothe degree I have determined to be

economically practicable andthat 1 haveselected the practicable method oftreatment . storage . or disposal currently available to mewhich minimizes the present and
future threat to human health and the environment . OR . if Iam a small quantity generator, I have madeagood faith effort to minimizemywastegeneration and select
the best waste management method that is available to me and that I can afford .
Printed/Typed Name

BA L
Sig a ~-7 Month Day Year

owermy .
T 17.Transporter 1 Acknowledgement of Receipt of Materials

p Prin ed/T ped Name _ Signatur ~~ ~ Month Day Year
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0

R

18.Transporter 2 Acknowledgement -of Receipt of Materials

T Printed/Typed Name Signature Month Day Year
E
R

19.Discrepancy Indication Space

F
A
C
I
L

tT 20 .Facility Owner or Operator . Certification of receipt of hazardous materials d by this mani st excep as n Item 19 .

Printed/Typed Name Signa re Mo hI C~
EPA Form 8700-22 (Rev . ti-se) Previous ed~ ions are obsolete (1 (r f!~! �~(_ (`0t~ ~;



a, c . EMERGENCY NUMBER OR LOCAL OPERATOR.
. ji0 = - " RO = EMERGENCY CONTACT : `

b.
RO =

d .
RO = CHEMTREC (800) 424.9300

Please_PM11_or type . (Form designed for use on elite (1 2 -pitch) typewriter.)
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Form Approved OMS No . 2050-0039. Expires 9-30=8191

UNIFORM HAZARDOUS 1 . Generator's US EPA !D No. Manifest 2 . Page t Information in the shaded areas

WASTE MANIFEST H 3 0 0 1 5 7 9 U j Vnt o~ of 1 ;awnot
required by Federa ;

Generator ' s Name and ailing ddress NASA-Plum Broo k Station
A. State Manifest Document Number

6100 Columbus Ave .
S a ndus ky , 0 H 4487 0 8. State Generator's ID

4 Generator's Phone ( 419 ) 625-1123
Transporter Company Name US EPA ID Number C . State Transponer's ID

Chemic a l n-
D. ransponer's Phone 412 - 758 -5606

ransporter Company Name US EPA ID Number E . State Transporter 's ID

F. Transporter's Phone

Designated Facility Name and Site Address 10 . US EPA ID Number G. State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facility's Phone

Oregon , OH 43616 0 - -
12 . Containers 13 . 14 .

11 . US DOT Description (including ProperShipping Name, Hazard Class, andlD Number) Total Unit
No. Type Quantity Wt/Vo Waste No .

a, RQ Hazardous Waste Solid NA9189 Estimate
N NOS F002 0 01 CM 2 7 50 0 P F002
E

R bA .
T
O
R

C.

d.

Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT - -

15 . Special Handling Instructions and Additional Information IKiENCY DISPWY OF BURDEN
" 'Public nponkq burden for this collection of is ssbrulsd to average 37 mktuke for

generators. 15 mkwtw for transporters, and 10 mkil"es k/ trashnent, etrxage and deposal tadifies. This
completing and revbwitg the fort Sardatcludes brrrs

for
ravbwirrp Yrshtxtiorrs, gethsring ,

oarwrrertb raprndno the burden eslims0e, for tedtdrp this burden, toc Chiel,O T ryomtation Pou~y er.na+. PM-zxf, us. Proleofion Agerrry, 401 M Baeel, Sw.
Wadtingim OC 2049Q and b the ORIN of inkin Oftn and Re rIHor Al(alrs OIBoe of Mana ement
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16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations.

If 1 am a large quantity generator, I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I haveselected the practicable method of treatment, storage, or disposal currently available to me whichminimizesthepresent and
future threat tohuman health and the environment ; OR, if 1 am a small quantity generator, I have made a good faith effort to minimize my waste generation andselect
the best waste management method that is available to me and that 1 can afford .
Printed/Typed Name Sig re Month Day Year

Am e
T
R

17.Transponer 1 Acknowledgement of Receipt of Materials IV A
A Printed/Typed NameName Month Da Yearsigns re ysigns re Month Day Year

N
P

j
t

O
R

18 .Transporter 2 Acknowledgement of Receipt of Materials

T Printed/Typed Name Signature Month Day Year
E
R

19 .DiscrepancyIndication Space

F
A
C

20 .Facility Owner or Operator . Certification receipt f hazardous materia covered b this mani esi except as o d Ite 19r
y Printed/Typed Name C Sign turo Mo y a

) J.; .-� , - r,`< E'60- ;~, f.-"' C, r 0R FSir r"
P { ^ r, 0Q .EPA Form 8700-22 (Rev. !t-se) Previous edits are obsolete . I



a. c. EMERGENCY NUMBER OR LOCAL OPERATOR. ~~ssf
"RQ = ' RQ = EMERGENCY CONTACT:

b. d. CHEMTREC (800) 424"9.300 MR. nr+ ° p^~ T+~r d
RQ = RQ = ewnwwrpon tx sasro .-

PIe print or type. (form designedfor use on elite (12-pitch) typewriter. j Form Approved. OMB No. 2050-0039 . Expires 9.30_8191

UNIFORM HAZARDOUS 1 Generator's US EPA ID No . Manifes* 2 . Page 1 Information in the shaded areas

WASTE MANIFEST H 3 0 0 1 5 7 9 ~""bnt of 1 ;awnot required by Federal

Generator 's Name an ailing Address NASA -Pl u m Broo k Station
A. State Manifest Document Number

6100 Columbus Ave .
Sandu s ky , 0 H 44870 8- State Generator's ID

4 . Generator's Phone
Transporter Company ame US EPA ID Number C. State Transponer's ID

O.Transporter's Phone 419-52-5606
ra sporter ompany Name A umber E. State Transporter's ID - - -

F. Transporter's Phone

esignated F acility Name and S ite Address 10- US EPA ID Number G. State Facility's ID

Envirosafe
876 Otter Creek Rd . H . Facility's Phone
Oregon, OH 43616 0 D 0 45 2 43 7 6 419-255-5100

12 Containers 13 . 14 .
11 . US DOT Description (Including ProperShipping Name. Hazard Class, andID Number) Total Unit

Waste NoNo . Type Quantity Wt/Vo .

G

E
a .

RQ Hazardous Waste Solid NA9189 Estimate
-

-
NOS F002 0 01 C 2 7 50 0 P F002

R bA .
T
O
R )

I

C.
r

d. I

I

'

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT
r

15 . Special Handling Instructions and Additional Information AGENCY DI~ OF BURDEN
'Public reportktg burden for ttds collection of elfnated 10 average : 37 mimes
generators. 15 mknrtes for transporters, and 10 . - $or eIorage end disposal faolldes. This

and and tevle~wiq the lorre,indudes time for reviewing instructions, gaMterrtg .
comments nigaiding the burden estimate. Indudmg for reducing ut budatt be CIW

1' mrtion Polio, Branch PM"= U.S. Agency. 40t M Saset. SINIrdOT 3~(
Olioe off Affairsi7 1`77 T,

,ce oW"*pton, DC 2oAe0; and to the Off1 W.,wn .L.- nr 20=
16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are rutty and accurately described above by

proper shipping name and are classified, packed . marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator, I certify that I have a program in placeto reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I haveselected the practicable method of treatment, storage, or disposal currently available tome which minimizes the presentand
future threat to human health and the environment : OR, if I am a smallquantity generator . 1 have made a good faith effort tominimizemywastegeneration andselect
the best waste management method that is available to me and that I can afford .
Printed/Typed Name

i
Amy L Bower

s

re Month Day Year
. 390

T 17.Transponer 1 Acknowledgement of Receipt of Materials

p Printed/Typed Ǹ,a~e
~

Signet Month Day Year

~s ~7 z3 y~'
O
R

18 .Transporter 2 Acknowledgement of Receipt of Materials

T Printed/Typed Name Signature Month Day Year
E
R

19.Discrepancy Indication Space

F
A
C
I AL

20 Facility Owner or Operator : Certification f receipt f hazardous maters covered this m ifest ezce as t d i e 19/j Vj/
y Printed/Typed Name oe_CZJ~/CZ~ Sig ture Monr

I .
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,,vv..~ . ..~.. . . .. ..~ . ... . ntzbri~ ULN1EH (u00) 424-8802 . AND 911 YhUVIDED ' is ~
s. RQ ` c. EMERGENCY NUMBER OR LOCALOPERATOR.
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e�~�,°' RQ . ' EMERGENCY CONTACT:
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wry
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b. r. ;i d. CHEMTREC (800) 424-<W00 1aso: ero to er oTo' e o~r.on rd
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Please print or type . (form designed for use on elite (12-pitch) typewriter.) form Approved. OMB No. 2050.0039 . Expi ,s 9.30.8/91

UNIFORM HAZARDOUS 1 . Generator's US EPA !D No . Manifest 2 . Page 1 :nformauon in the shaded areas
I I WASTE MANIFEST 7OH 3 80 0 O1 5 37 9 Id"Vn'$11 11 11 11 o+ 1

Iawnot required by Federal
.

Generators Name an ailing ddress NASA-Plum Broo k Station
A. State Manifest Document Number

6100 Columbus Ave .
S a n d u s ky , 0 H 44879 8- State Generator's ID

4 . Generator's Phone ( ) 625-1 123
t ransporter Company Name US EPA ID Number C. State Transporter's ID

I
p

O . Transporter's Phone 412 - 758 -5606g
ra sponer Company Name U EPA 10 Number E. State Transponer's ID

F. Transponer's Phone

Designated Facility Name and Site Address to. US EPA ID Number G. State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facility s Phone
Oregon , OH 43616 0 IUD 0 5 2 3 7 1Q 6 419-255-5100

12 . Containers 13 . 14 .
11 1 . US DOT Description /including Proper Shipping Name, Hazard Class, and10 Number/ Total Unit "

No Type Quantity Wt/Vo Waste No .

t; a .
RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 0 1 C 2 7 0 0 P F002

R b.
A
T

O
rR

,!!1

1

C.

[ d.

Additional Descriptions or Materials Listed Above K. Handling Codes for Wastes Listed Above

KN1\2123 AT -

15 . Special Handling Instructions and Additional Information AGENCY DISPIJ1Y OF BURDEN
'Public reporting burden for this ooBeelion of is estimated to average: 37 mlnllss
generabrs, 15 merAes far transport rs, and lot for n9Rt, storage and ospoed ladihM

. I includes time for reviewing irotrtK :fions, gatherktgoompleMng and rsrfewfrq the lom~
4°olm ertte regarding the burden, esbm >ndudrr7 ettlel Pons for red+dn0 0 burden. 1a OldU.I

Soviet. sw,
a' la kt«and An.+l>;, omo.and mater , w.a ~ 2ascO \r ` ,
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" 16 . GENERATOR'S CERTIFICATION : 1 hereby declare that the contents of this consignment are fully and accurately described above by

proper shipping name and are classified . packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator, l certify that I have a program in place to reduce the volume and toxicity of waste generated to thedegree 1 have determined tobe
economically practicable andthat 1 have selected the practicable method oftreatment . storage . or disposal currently available to me which minimizes the presentand
future threat to human health and the environment: OR, if 1am a small quantity generator . I have made a good faith effort to minimize mywastegeneration and select
the best waste management method that is available to me and that I can afford .
Printed/Typed Name Sign a Month Day Year
Amy L . Bower

T
R

17 .Transporter 1 Acknowledgement of Receipt of Materials

A Printed/Typed Name Si fur _ Month Day Year
NS
P

C. `; ^ ~. - .

3 3 ~tla
O
R

18.Transponer 2 Acknowledgement of Receipt of Materials

T Printed/Typed Name Signature Month Day Year
E
R 1

19 .Discrepancy Indication Space

F
A
C

l

T zO .Facilny Owner or Operator : Certification of ce of hazardous material covere y this manites except as of d ,It
91-

19 .
Panted/Typed Name Sign ture o rh
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r V a : -VV! 1CVr 1V V/ 1 U/ 1 RESPONSE, (;LNrctn low) 4.e-0au,. ,NU y1 1
EMERGENCYNUMBER OR LOCAL OPERATOR

. 15 m~Wa W 10mrWf b "rvna~t .prps y,~r
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EMERGENCY CONTACT:
W0~p In

lb. d . CHEMTREC (800) 424-9300
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Please Kit or type . /Form designed for use on elite (12-pitch) typewriter./

UNIFORM HAZARDOUS 1 . Generator's US EPA !D No Manifest 2 Page 1 Information m the shaded areas

WASTE MANIFEST Document No .0 H3 8 15 3
of iswnot required by Federal

Generator's Name and ailing Address NASA -Plum Broo k Station A. State anifest Document Number

6100 Columbus Ave .I

Sandusky, OH 44870 B. State Generator's 10

4 Generator's Phone (
ransporter Company Name US EPA ID Number C . State Transporter's ID

M e r s Chemical Trans p ort PA D 4 12 1 5 i 51 1 7 5 D . Transporter's Phone 412 - 758- 5606
Transporter Company Name U EPA ID Number E . State ransporter's 10

F. Transporter's Phone

Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID

1 Envirosafe
876 Otter Creek Rd . H . Facility's Phone

Oregon, OH 43616 H D 4 52 4 ;317 0 6 419 - 255 -5100

i

12 . Containers 13 . 14
1 1 . US DOT Description (Including Proper Shipping Name. Hazard Class. and/D Number)

I

Total Unit
Waste NoNo . Type Ouamity Wt/Vo .

G a .
RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 0 0 1u 27 5 00 P F002

R b.A

0
I

R

C .

I

d.
I
i I

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT '

15 . Special Handling Instructions and Additional Information FFST1~TAGENCY DISPLAY E0~9URDEN `
-Publle repcrtlng burden for this collection of =ion Is eslYnefed m averBM 37 mlntles fbr
qeneralum 1 s minutes for transporters, and 10 mk,utes for trealrneK storage and disposal facilities. This
Includes time for revielwtg iruWCtions, gathering datq and completing and review" the form Send
oamtents regard ing the burden estimate, including suggestions for reducing Oft burden, 1a CJria(
hdortnstion Policy Brandy PM-223, US. Erntkonmental Protection Agency. 401 M Street, SW.

l 1NaehY+gbn, f]C 20464, and to the pffice of kdormemon and Regulatory Nfais, Office of

16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled. and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator, I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable andthat I have selected the practicable method of treatment, storage . or disposal currently available to me which minimizes the present and
future threattohuman health andtheenvironment . OR . if I ama small quantity generator, I have made a good faith effort tominimizemywaste generation and select
the best waste management method that is available to me and that I can afford .
PrAm/Ty ed Ny

ower Si re Month Day Year

R
17 .Transporier 1 Acknowledgement of Receipt of Materials

A Prjd/Typed Name Signatur Month Day Year

V - 1 0
0
R

18 .Transporter 2 cknowledg ent of Receipt of Materials

Printed/Typed Name Signature Month Day Year
E
R !

19 .Dlscrepancy Indication Space

F
A
C
1
L

20.Faclhty Owner or Operator : Certification of receipt of hazardous mater covered by 1h .5 andest except as noted in Item 19

Printed/Typed Name gnat e Month Day Year

EPA Form 8700-22 (Rev . 9-ca) Previous editions are obsolete . / ' n I
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Form Approved. OMBNo . 2050-0039. Expires 9-30-8191
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a . - c . EMERGENCY NUMBER OR LOCAL OPERATOR. s ^f~"~

- RQ RQ - EMERGENCY CONTACT:

b. d. CHEMTREC (800) 424.9300 oc soreo. ..ebrr a~o.a r .,~ r.e wy~aray. ac.aw~q.~.m^~~~.~e
RQ ° RQ = twqra wn.rqxa oC 20s4o-

Plea not or type . (Form designed for use on elite 112-pitch/ typewriter.) Form Approved. OMB No . 2050.0039. Expires 9_3' 0.W01

UNIFORM HAZARDOUS 1 . Generator's US EPA ID No Mantles: 2 Page 1 Information to the shaded areas

WASTE MANIFEST 1
Document Noof!01 H3 181 00 101 15 11 7ig i

of 1 'awnot required by Federal

Generator's ame an ailing Address NASA -Plum Broo k St at i on
A. State Manifest Document Number

I 6100 Columbus Ave .
S a n d u s ky , 0H 44870

B. State Generator's .D

4 Generator's Phone ( ) _
- US EPA ID NumberTransporter bmpany ame C. State Transporter's ID

Mvpr-, Cbemical Transport 1~ I An In I 4j, 111 76 D . ransporter's Phone 412 -758 - 5606
ransporter Company Name U EPA ID Number E . State ransporter's ID

i F . Tratnsporter's Phone

Designated F acility Name and Site Address 10. U EPA ID Number . State Facility's ID

Envirosafe
876 Otter Creek Rd . H- Facility's Phone
Oregon, OH 43616 0 H 0 4 2 43 7 06 419-255-5100

12 . Containers 13 . 14 .
1 1, US DOT Description (Including Proper Shipping Name. Hazard Class, andID Number) Total Unit

No . Type Quantity Wt/VO Waste No .

G a .
RQ Hazardous Waste Solid 3CXR NA9189 Estimate
NOS F002 0 01 C M 7 50 0 P F002E . .

R bA . 1
T
O I
R

C . I I
I

Ii

i

I

I

d.

i

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT -

' 15 . Special Handling Instructions and Additional Information
meted b aartps: 37 mYrAes'Public reporting burden for this collection of Wortntalon ~ esh~

hC~bnsgxtxatas, 16 nw>trtes for trwPOners. and 10mhkAes for treatrnent and disposal
SaxIncludes fine for wWMt~ions, fang, dew ~ ~~G and retriewmg the Runt

1a Chief-ipgestbns for reducing this burdenthe seHmtf ktdudwdib ,qodnrwn regar ng
Ydormelbn Porwy 1, PM-P23, US. FsvYOmttxf Protection AoxlcY, 401 M Sbtref, SW
Wa>Ihtpbn, DC 2016Q and to the Office of Momlsfion and ReptLtoty Affairs. Oflice of

16 . GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed . marked . and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations

If I am a large quantity generator- I certify that I have a program in place .to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I haveselected the practicable method of treatment . storage, or disposal currently available to me which minimizes the present and
future threat to human health and the environment: OR, if 1 am a small quantity generator . I have made a good faith effort to minimize my waste generation and select
the best waste management method that is available to me and that I can afford.
Printed/T ped Name Signatur Month Day Year
Amy -.Bower

1 Y:;4
T

R

173ransporter 1 Acknowledgement of Receipt of Materials

A Printed/Ty ed Name Signature Month Day Year
N

"S
P

t 1

0
R

18 .Transporter 2 Acknowledge nl of Receipt of Materials
T Printed/Typed Name Signature Month Day Year
E I
R

19 Discrepancy Indication Space

FI
A

y

20 Facility Owner or Operator Certification of receipt of hazardous ma?!!!! s covered by tn,s amtest except as noted in Item 19 .
Printed/Tybed Name ign uric Month Day Year) (~~

_1~L1.~L11-i , -- _ 1 1 r"-1 t - k~~ A1 t; A o
EPA Form 8700-22 (r+ev . 9-se) Previous editions are obsolete - -



UNIFORM HAZARDOUS 1-Generator's US EPA!D No. Manifest 2 . Page 1 Information in the shaded areas1
WASTE MANIFEST

, ff ef
0

r3
8 0 0 5 37 9 ib 'N~ of 1 law^ot

required by Federa ;

F Generator's ame and ailing Address NASA -Plum Broo k Station
A. State Manifest Document Number

6100 Columbus Ave .
S a n d u s ky , 0 H 44870 8. State Generator's ID

4 . Generator's Phone ( 4 1 9 ) 625 -1 1 2 3
_ Transporter Company Name US EPA ID Number C. State Transporter's ID

1
M e r s Chemica l T rans p or t

'D. Transporter s Phone - -

ransporier Company Name US EPA IO Number E . State Transporter's ID

`p F . Transporter's Phone

Designated Facility Name and-Site Address lo . US EPA ID Number G. State- Facility's 10

Envirosafe
876 Otter Creek Rd . H. Facility's Phone

Oregon, OH 43616 0 H 0 4 2 4 37 0 419-255-5100
t I

I
12 . Containers 13 . 14 .

f` 11 . US DOT Description (Including Proper Shipping Name. Hazard Class. and ID Number) Total Unit -
Waste No`

No Type Quantity Wt/Vo .

1 G a . I I
IE RQ Hazardous Waste Solid NA9189 stimate0 Oil NOS F002 0 0 C M 7 5 0 P F002
+ A
T

t O
1 R

C.

I

I

I

d .

~

I

1

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

I
PCN 2123 AT -Z2) C 21

15 . Special Handling Instructions and Additional Information AGENCY DISPLAY OF TEO 111MVEN
'Public raparCng bWen far this collection of IMarma on is estimated to averagx 3T mlnul. for
peneratora, 15 mirwfes for lrampoAers, and 1o mWes for 4seLmaM storage and disposal %Wet This
indttdea time for mvlewdng iratructions, tatherng data. and completing and reviewing the flan. send
eormterds migarditg the burden estimate, Including a+ggestions for reducing Ita burden, la ONK
kdprtWbn Polity Brand, PM 223, US Etn'vorrnenlal Protection AgmW, 401 M Street, SW.
W-Nrptoti DC 20~, and to the Office of Infatmation and Reprldory Af1aUs. Office of Managtrnsnt

16 . GENERATOR'S CERTIFICATION : 1 hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified. packed . marked, and labeled, and are in all respects in proper condition for transport by highway

according to applicable international and national government regulations .

If I am a large quantity generator . I certify that I have a program in place to reduce the volume and toxicity of waste generated tothe degree I have determined to be

economically practicable and that I have selected the practicable method of treatment, storage, or disposal currently available to mewhich minimizes the presentand

future threat to human healthand the environment ; OR . if Iam a small quantity generator. I have made a good faith effort to minimizemywastegeneration andselect

the best waste mana gement method that is available to me and that I can afford .
Printed/Typed Name Sig a Month Day Year

Amy L . Bower ., ;- r
T I7.Transporter 1 Acknowledgement of Receipt of Materials

A Printed/Typed Name ,, Signatu, ~! /Jr /> Month Day Year

P
j O 18.Transporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name Month Day YearSignature
E
R I

19 . Discrepancy Indication Space

F
A
C
1
L
1T 20.Faahty Owner or Operator Certification of receipt of hazardous ma covered by tn,s andest except as noted +n Item 19

Printed/Typed Name

- m

1 SignaTre Month Day Year

-, -

EPA Form 8700-22 (Rev . 9-ea) Previous editions are obsolete . ~r-'-
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Please print or type . (Form designed for use on elite (72-pitch) typewriter.) form Approved OMB No . 2050.0039 . f-pires 9-30-4/01



PROVIDEDrttSYUNSE CENTER (800) 424-8(302. AND 911 -pit*. tR'°" Way b"'4 'o "'°"9^ "

a. c. EMERGENCY NUMBER OR LOCAL OPERATOR . ~..RQ ' . -
RQ ° EMERGENCY CONTACT r_s
RO = CHEMTREC (800) 424.9300

eUI~aflWriiii 206W hb . d . wow
w

Please print or type (Form designed for use on elite /12-pitch/ typewriter.) form Approved. OMBNo . 2050.0039. Expires 9.30.V91

UNIFORM HAZARDOUS 1 . Generator's US EPA ID No . Manifest 2 . Page 1 in formation in the shaded areas

WASTE MANIFEST
'

1118 0 Oj 5 jj 9
4obbentjJo

0 3 of 1 :ewnot
required by Federal

Generator s Name and Mailing Address NASA -Pl um Broo k Station
A. State Manifest Document Number

6-100 Columbus Ave .
S a n d u s ky , 0 H 44870 e . State Generator's ID

4 Generator's Phone / 1
325-1123me US EPA ID Numberransporter Company a . State Transporter's ID

M ers Chemical Trans port P AD 0 41 2 5 1 75 0 . Tir trisporter's Phone412-758-5606
t ransporter ompany Name U PA 10 Number E . State Transponer's ID

F. ransportei s Phone

Designated F acility Name and Site Address 10 . US EPA ID Number G . State Facility's 10

Envirosafe
876 Otter Creek Rd . H. Facility's Phone

Ore on OH 43616 0 H 0 4 2 413 7 06 419-255-5100
12 . Containers 13 . 14 .

11 . US DOT Description /Including ProperShipping Name. Hazard Class. and!D Number/ Total Unit
No . Type Quantity Wt/Vo Waste No.

G a .
RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 0 01 CM 7 50 0 P F002

q b .
r

t I

c . 1
i

1 I

d. ; 1

Additional Descriptions for Materials Listed e K . Handling Codes forWastes Listed Above

PCN 2123 AT

15 . Special Handling Instructions and Additional Information
'Public reporting burda for Uds collection of inMnnafim 10 esfjrtated 1o svetagc 97 minutes for
generalam 15 minutes for and 10 mirwtles for leatrnerrt, and disposal facilities. Thistr>wpoAers, soaspe
Ind ides Wne for revismp i+strufrq, 9Mhdfng WOa, arid completing and revlsAnp the tom Send

MW""
rspardfng the btadan etbimate. YKfibirp uqgsetions for retiudrg Bos burden, to Chief,
=kdamdion Polity B PM-223, US. Enyiomtsnfal Protection ApxtCy. 401 M Street, SW.

=
DC W460; .,d 1o the Office of Womilitlm eW Regularity M.Its, Oboe of Managtlmetill,%S) Us, 'T 1 ftstlinglicil DC 20=-

'16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed . marked. and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations

If I am a large quantity generator . I certify that 1 have a program inplace to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that 1 have selected the practicable method of treatment. storage . or disposal currently available tomewhich minimizes the present and
future threat to human health and the environment: OR, if I am asmallquantity generator . 1 have madeagood faith effort to minimize my waste generation andselect
the best waste management method that is available to me and that I can afford
P nted/Typed tipme

LA
Signal Month Day YeareN owermy

17 .Transporter 1 Acknowledgement of Receipt of Materials '

P ted/Typedf Name Signat
f k

Month Day Year

£'~l
o

_ - E
18 .Transporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name Signature Month Day Year

I
19 .Discrepancy Indication Space

cv.1acAny Owner or Operator . Certification of receipt of hazardous mat ale covered by this manifest except as noted in Item 19

Printed/Typed Name r S,gn Lure Month Dar Year

'A Form 8700-22 (Rev . s-88) Previous edwons are obsolete
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_ r.u s -1 . vvui l uui t Ui t RESPONSE CENTER (800) 424-6802 . ANU 911
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'RO ' RO - EMERGENCY CONTACT. ' ~-
b' d. CHEMTREC (800) 424-9300RO = RO

'e print or type . /Form designed /or, use on elite (12-pitch) typewriter ./

UNIFORM HAZARDOUS 1 . Generator *s's US EPA ID No . Manifest 2 Page 1 In ormauon in the shaded areas
WASTE MANIFEST T

Doc eni3 0 5 3 9 9 ~ ~ of 1
is not required by Federa~law .

3 Generator's Name and Mailing Address NASA -Plum Broo k Station
A. State Manifest Document Number

6100 Columbus Ave .
Sandus ky , 0H 44870 B-State Generator's ID

4 . Generator's Phone ( 4 19 )
T ransporter ompany Name US EPA ID Number C . State ransporter's ID

M ers Chemical Trans p ort P AD 0I 41 1 2 1 5 ~ 1 1 1 75 D. Transporter's Phone 412-758-5606
7. Transporter 2 Company Name 8. US EPA ID Number E. State Transporters ID

i F Transporter's Phone

9 . Designated Faulty Name and Site Address 10 . US EPA ID Number . State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facility's Phone

Ore g on , OH 43616 0 H 0 4 2 4 71016- 419-255-5100
1 1 . US DOT Description /Including Proper Shipping Name. Hazard Class. and/O Number/

12 . Containers 13 .
Total

1 .4
u nit I -

No Type Quantity Wt/Vo Waste No .

a RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 - 0 01 CM 7 50 0 P F002

R bA .
T
O
R I

c .

d.

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT -

15 . Special Handling Instructions and Additional Information .tic p
burdiiri for Iftis collecticin

ot
to average: 37 minutes for

gentiraors, 15 mktules for transportxa, and 10 minutes for teatrnerA, storage and disposal facilities. This
ridl des time for reviewing itntructions, gatfierkq date and completing and mviewirp the form Send
ooe-tents regarding the burden Vie, including wrpgeslions for redudttg Mds burden, 1x Ch@K
~d~tl~iorl PdwY &>rIt'h PM-223, U.S EnvYontbnW Protection Agency. 401 M Street. SW.

2WM to the Ote of I ilonWbn and RWYtory Affelra. Office of Manapsnrt

16 . GEPJERATOR'S CERTIFICATION: I hereby declare th t the contents of this consignment are fully and accurately described above by
proper shipping name and are classified . packed, mark d . and labeled, and are to all respects in proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator, I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable andthat 1 have selected the practicable method of treatment, storage . or disposal currently available to me which minimizes the present and
future threat to human health and the environment ; OR, if I am a small quantity generator. I have made a good faith effort to minimize mywaste generation and select
the best waste management method that is available to me and that I can afford .

-Printed/Typed Name Sign r -~ Monrh Day Year

Am Le Bower .J
T 17.Transporter 1 Acknowledgement of Receipt of Materials /
R
AN Printed/Typed Name ^ SiQnature - Month Day Year

T c ~ i2oLP - ,,
O 18 . ransporter 2 Ac nowledgement of Receipt of Materials
R '
T Printed/Typed Name Signature Month Day YearE
R

19.D#screpancyIndicanan Space

F I
A

20.Facdtty Owner or Operator Certification of receipt of hazardous mat covered by this aides : except as noted in item 19
Printed/Typed Name tgna re Month Day Year

~L1- -I~i, S S 1 \ L~sk_-~ 1~t r-. - .. I(1'31.Ai - F

rn4jv=,
~mni~lw~for p,~urr;lo~ '51-11011 W~~10 ,-LA. rpr YNYrav1-L fbr=0e SMOAImal

e..aqet WOO-Vas Oc lbseo- - ' - -- - ----

Form Approved. OMBNo. 2050-0039. Expires 9-30-4a 91
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Please print or type . /form designedfor use on elite /12-pitch/ typewriter./ form Approved. OMB No. 2050-0039. Expires 9.30-8191

UNIFORM HAZARDOUS 1 . Generator's US EPA!D No . Manifest 2 . Page 1 Information In the shaded areas

WASTE MANIFEST H 3 8 0-1-01 1 5 ~j nt o of lawnot required by Federal

enerator's ame and Mailing Address NASA -Pl u m Broo k Station
A. State Manifest Document Number

6100 Columbus Ave .
S a ndu s ky , 0H 44870 e. State Generator's ID -

4 . Generator's Phone ( ) 625-1123
ransporter Company Name 6 US EPA ID Number C. State Transporter's ID

M ers Chemical Transport P D 0 1 2 511 1 7 5 , D . Transpione,'s Phone 412-758-5606
t ransporter Company Name 8. US EPA ID Number E. State ransporter's ID

F . Transporter's Phone

Designated F acility Name and S ite Address 10 . US EPA ID Number G. State Facility's ID

Envirosafe
876 Otter Creek Rd . H' Facility's Phone
Oreg on , 0H 43616 0 D 0 5 2 3 7016 419-255-5100

i

12 Containers
I

13 . 14 .
11 . US DOT Description (Including Proper Shipping Name. Hazard Class, and /O Number/ Total Unit I-

Waste No

No

. Type Quantity Wt/Vo .

a- RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 00 1 CM 2 75 0 0 P F002

bA .

T j
O
R

c . I

I
d.

I

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT

C; Ir A> 4
15. Special Handling Instructions and Additional Information AGENCY DISPLAY OF'w..~'r.TED BURDEN

M M is estimated to average 37 mkwtesortltasol-Public rapor*V burden for this colleetlon of
generators, 15 milnutett for transporlets, and 10 minutes for ireatmervL stoage and dieposal taciiroee.
includes time for mviewktg Instructions. gathering and completing and terlewtrq the lomt

"conwnerds tepardit the burden estimate. including atqgeslions for reducing In burden, roc
Mfartletion PdiLy BtanCfL PM-223. US. Environmental Protectim Agency. 401 M Stree6 SW
Wa~hkw0on, DC 2M®0: tmd to the Office of Information end RegJaloty Affair, Office of

16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this o t nt are u y i n accurately described above by
proper shipping name and are classified. packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations.

If I am a large quantity generator . 1 certify that 1 have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I have selected the practicable method oftreatment . storage. or disposal currently available tomewhich minimizes the presentand
future threat tohuman healthand the environment ; OR . if I am a small quantity generator, I have made a goodfaith effort to minimize mywaste generation and select
the best waste management method that is available to me and that I can afford
Printed/Typed Name Si t re Month Day Year

T
R

17 .Transporter 1 Acknowledgement of Receipt of Materials
A Printed/Typed Name Signature Month Day Year

"S, ec- / Z Y/ .S /I l J ~It~
t

10
R

18.Transporter 2 Acknowledgement of Receipt of Materials

T Printed/Typed Name Signature Month Day Year
E

I
R

19.Discrepancy Indication Space ,

F
A
C

1
L

y

20.Faahty Owner or Operator Certification of receipt of hazardous materials covered by this nandest except as noted in Item 19
1-1 1

Printed/Typed Name j5igna ire " ' Month Day Year

t'\Z C, ° ~ I-~ A

EPA Form 8700-22 (Rev . 9-ee) Previous editions are obsolete . C X11
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RO's - 50CO/1000/100/ 10/ 1 RESPONSE CENTER (800) 424-8802, AND 911

a . c . EMERGENCY NUMBER OR LOCAL OPERATOR .

RO RO - EMERGENCY CONTACT: -

b.
RQ

d-
RQ =

CHEMTREC (800) 424-9300
=
... .. . rFnr.n d~e:nn~d /nr uen nn ~/irr /1T-nirMl tvDCWIitef.l

rn~rvruc~. 1
m+un v yswaurs_ 15 -W- -W 10 -An w .a.vne.~, . ua.pe �,e a,po�,

w-: sro - .e aw4 a ._cr

Form

hp�rb,y. pwy y�,y,n,.,w
su"ewaow iett . oc 20"G.

Approved. OMB No . 2050 .0039 . Expires 9-30-4/q1

III UNIFORM HAZARDOUSf
L . Generator's US EPA IONo . Mantles :

D omen No
2 Page l In formation .n the shaded areas

not required by Federa ;
iaWASTE MANIFEST of
w

Generator's ame and ailing Address NASA-Plum Brook Station A . State Manifest Document Number

6100 Columbus Ave .
S a n d u s ky , 0 H 4487 0

8 . State Generator's ID

4 Generator's Phone ( )
Transporter Company Name US EPA ID Number C. State ransponer's ID

M e Chemical Trans port P A 0 5 .1 5 D. ransp°"er's Phone 412-758-5606
'

ransporter Company Name US EPA ID Number s IDE . State ransponer

F Transporter's Phone

Designated facility Name and Site Address 10 . US EPA ID Number G . State Facility's ID

Envirosafe
876 Otter Creek Rd .

H. Facility's Phone

H 12- Containers 13 . 14 .
1 1 . US DOT Description /Including Proper Shipping Name. Hazard Class, and/D Number/ I Total Unit I

Waste NoNo Type Quantity Wt/Vo .

a' RQ Hazardous Waste Solid NA 9189 I Estimate
N NOS F002 10 0 C M 7 50 0 P F002
E IR b

A
.

T

O I
R

C .

f

I

d .
j

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT -

Lor r-2 11 1 C"
15 . Special Handling Instructions and Additional Information

-11"Llblic repoftV bxden for this collection of ;;==i 1. astirrialled to .M 37 for
gerbraWn, 15 mkntbes for tran porters, and 10 minutes for treatrttent storage and disposal toordies Thin
indudea 6hne for reviewing inatrucliorro, gathering data, and completing and reNewmg the form. Send
continents repardmp the burden estimete. Including suggestions for reducing Wa burden, six Chief,
Inlannebon Pdk;Y Branch, PM- 223. US. Erwionrantal Protection Agony, 401 M Street SW.

of ice of hNomwOa, and Regulatory Afirs, Office of MrwpsmerdWellitil
o

to the
rWIM

DC
` ` 20503e :1=7 T andl ,00 p r \ °N "

16 . GENERATOR'S CERTIFICATION : 1 hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified. packed . marked, and labeled, and are in all respects in proper condition for transport by highway

according to applicable international and national government regulations

" If I am a large quantity generator- I certify that I have a program in placeto reduce the volume and toxicity of waste generated to the degree 1 have determined to be

economically practicable and that I haveselected the practicable method of treatment . storage . or disposal currently available to me which minimizes the present and

future threat tohuman health.and the environment : OR . if I am a small quantity generator . I have made agoodfaith effort tominimize mywaste generation and select

the best waste management method that is available to me and that I can afford:
Printed/Typed Name Si ture ~ Month Day Year

Amy L . Bower - v'
T 17 .Transporter 1 Acknowledgement of Receipt of MaterialsAR Printed/Typed Name Month Day YearSi attire Y

4M C9 :5 v
,

P
o nowledgeme t of Receipt of Materials _18 . ransporter 2 Ac
R
T Printed/Typed Name Signature Month Day Year
E
R

19 .Discrepancy Indication Space

F

IT 20 Facility. Owner or Operator . Certification of receipt of hazardous me covered by tn,s ma lest except as noted in item 19

y Printed ./Typed Name S~gnat re Month Day Year

EPA Form 8700-22 (Rev . 9-a8) Previous eat-ions are obsolete



-- y ~ . - ~a
a V

.: .
EMERGENCY NUMBER OR LOCAL OPERATOR.a. C. EMERGENCY NUMBER OR LOCAL OPERATOR.

vV RO = EMERGENCY CONTACT: ~s

RO
.~TrO.y. "' a "'b. d- CHEMTREC (800) 424- 9300 .:'.. t.W

`&iaget washcgan . DC 20640= RQ =

Please pnn ype . (Form designed for use on elite 112-pitch/ typewriter .) Form Approved OMB No 2050-0039 . Expires 9-30-e1qi

UNIFORM HAZARDOUS 1 Generator's US EPA!DNo Manifest 2 Page 1 Information in the shaded areas
t

WASTE MANIFEST
u ent

0 3 8 0 O1 1 5 1 3 1 9 9-10- 1 `~'~
of 1

required by Federa~
law .

no

G enerator's Name and ailing Address NASA-Plum Broo k Station
A. State Manifest Document Number

6100 Columb us Ave .
Sandusky, OH 44870

B_ State Generator's ID

4 Generator's Phone 1 1 629;- 1123
Transporter Company Name US EPA ID Number C . State Transporter s ID

M ers Chemical Trans port P AD 0 1 5 1 D. Transporter's Phone 412 - 758 - 5606
T ransporter Company Name US EPA ID Number E . State Transporter's ID

F. Transporter's Phone

Designated F acility Name and S ite Address 10. UEPAIDNumber G . State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facility's Phone
Ore g on , OH 43616 0 H 0 4 2 4 7 0 41 - 55-51

12 Containers 13 14
1 1 . US DOT Description (Including Proper Shipping Name . Hazard Class, and/D Number) Total Unit I-

Waste NoNo Type Quantity Wt/Vo .

a RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 0 01 CM 2 75 0 0 P F002

RA b .

T
O
R

C.

d .

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT

5-
15 . Special Handling Instructions and Additional Information

"PubIIc reporting bwden for Oft collection of Infanntlbn is estimated to average: 37 mlnuEee for
generators, 15 minutes far transporters, and 10 minutes for tretnent storage and 6aposm WOOL Thk

data. and oompleting and revfemV tM form. Sendincludes time for reviewing instructiom. gathering .
f,aartvnents regarding the burden estimate, mdudlng suggestions for reducing lift burder% tac ChW

ktfatmetion Policy Branoh, PM-223, US. Environmental Protection Agency. 401 M Street, SW,
=latgton . DC 20480; and to the Office of Information and RegWatory Affairs, Office of Moragernard

,&AV0% Vftshh=na DC 20SM'
16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by

proper shipping name and are classified, packed, marked . and labeled . and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator . I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that 1 have selected the practicable method of treatment, storage . or disposal currently available to me which minimizes the present and
future threat to human health andthe environment . OR, if I am a small quantity generator, I have made a good faith effort to minimize mywaste generation and select
the best waste management method that is available to me and that i can afford .
Printed/Typed Name S1g tune Month Day Year

Amy L Bower v -PlfoI . ,� ,
T 17 .Transporter 1 Acknowledgement of Receipt of Materials

p Printed/Typed Name Signatur Month Day Year

N J PI 35
P G
O
R

18 .Transporter 2 Acknowledgement of Receipt of Materials

T Printed/Typed Name Signature Month Day Year
E
R 1

19 Discrepancy Indication Space

F 1
A /
C
1

'

L

IT 20 .Facility Owner or Operator . Certification of receipt of hazardous ma Is covered by this manitest except as noted in Item 19

Printed/Typed Name Sign tine Month Day Yeart I

EPA Form 8700-22 (Rev . 9-88) Previous editions are obsolete .
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a. c . EMERGENCY NUMBER OR LOCAL OPERATOR . °~ e ~~ ~~wv~~ ~ "~~~~V~~Isl
' RO = RQ = EMERGENCY CONTACT:

b .
RO =

d .
RQ =

CHEMREC (800) 424-9300 n me « o o++u or r+e aray . ce d �rqe�,v�
. .ew~n. wasn.9w~ . oc 20640

Please print poiype (Form designed for use on elite (12-pitch) typewriter / Form Approved OMB No 2050-0039 Eirperes 9-30-8191

NIFORM HAZARDOUS 1 Generator's US EPA ID No Mantles : 2 Page 1 Inlormation in the shaded areas

WA~TE MANIFEST DocumentNo
OIH 131 80101 01151 37 191 1 R 0+

~s not required by Federa ;law
eneratoMme an ailing Address

NASA-Plum Broo k Station
'4 State Manifest Document Number

6100 Columbus Ave .
Sa n dus ky , 0H 4487 0

e state Generator's ID

4 Generator's Phone 1 4d
__11 21);&ransporter Company e US EPA ID Number C. State ransporter's ID

M e r s Chemical Trans port I p, Ap 101 I 1 21 95 111 75 D. Transponer's Phone
412-759-5606

t ransporter Company Name 8 US EPA ID Number E. State ransponer's ID

F . Transporter's Phone

Designated F acility Name and Site Address 10 US EPA ID Number G . State Facility's ID

Envirosafe
876 Otter Creek Rd . H Facility's Phone

Ore g on , OH 43616 - -
12 Containers 13 . 14

11 , US DOT Description (Including Proper Shipping Name. Hazard Class, and /D Number) Total Unit 1 .
No Type Quantity Wt/Vo Waste No .

a" RQ Hazardous Waste Solid TNA9189 ateE ti ms
N NOS F002 0 01 CM 2 75 0 0 P F002
E
R b
A

.

T I

O `
R I ~ 1

C . i

I

I

d. I

IAdditional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT -

15 Special Handling Instructions and Additional Information
'Public reporting burden for this collection of kdorrnalion Y esUmated to everagx 37 minutes for
geneatom 15 minutes for trwaporlers, end 10 minutes for heahnent stamps and dupoed taolities . This
includes time for q instructions, gattlerktg date, and completing and reviewing the form . Send,
aonxnerrta rsOardIrW Widen eetimste. Including suggestions far reducing this burden, to: Chief,
ktfamsft Policy 8tanef4 PM-223, US. Environn»ntal Protection Agency, 401 M S1ree1, SW,

© Igbn,W2046.and 110 the Office of kllonnalion and RewAslary Affairs, Office of Menapxnsnt
%S *iIntron, DC 2050V

16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations

If 1 am a large quantity generator, 1 certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable andthat 1 have selected the practicable method of treatment, storage. or disposal currently available to mewhich minimizes the present and
future threat to human health andthe environment : OR, if I am a small quantity generator . I have made a good faith effort to minimizemy waste generation and select
the best waste management method that is available to me and that I can afford

F IPrinled/Typed Name

r5
S gn re M th Day Year

Mm v L_ Rf)wprA
_4,

R4I/ K
T
R

17 Transporter 1 Acknowledgement of Receipt of Materials

A

N
Printed/Typed Name t

115 b
Signature Month Day Year

16 e-Sn~ _ 10 1,311 1.~ I Z 1919
I O 18 .Transporter 2 Acknowledgement of Receipt of Materials

rPrinted/Typed Name Signature °~- Month Day Year
IE I
IR

19 Discrepancy Indication Space

7 F
1 A
tC

Facility Owner or Operator Certification of receipt of hazardous mater overed by this manmfe t except as noted in item 19

Printed/Typed Name S Month Day Year

lu )~~I r l -A " -\ 0
EPA Form 8700-22 (Rev . 9-88) Previous editions are obsolete t '



a . c . EMERGENCY NUMBER OR LOCAL OPERATOR ~~~ws } ~e~ e4 ~ I" ~ ~e~x}at
~RO = RQ = EMERGENCY CONTACT: ~o v re r

b . d . CHEMTREC (800) 424.9300

I'wry wt
e"° t° °'° '°e °'"'e"°" e"d a 'tt a A~eo..RQ - RQ = evoxt w.v.rro.. DC sos~o

Ple -Rpnnt or type /Form designed for use on elite /12-pitch) typewriter./

UNIFORM HAZARDOUS 1 Generators US EPA!DNo Manifest 2 Page 1 Information in the shaded areas

WASTE MANIFEST Docume
OB 14

nt No1 of law
not required by Federal

3 Generator's Name and Mailing Address
NASA-Plum Brook Station .fate anifest Document NumberA

6100 Columbus Ave .
Sandusky, OH 44870 B . State Generator's ID

"
4 Generator's Phone ( 1
5 Transporter 1 Company Name - - - - - - 6 US EPA ID Number C . State Transporter's ID

n 1 at t D. Transporter's Phone 4 1 2- 7 58- -
ransporter ompany Name U EPA ID Number E . State Transporter's ID

F. Transporter's Phone

J Designated acuity Name and Site Address 10 . US EPA ID Number G . State Facility's ID

Envirosafe
876 Otter Creek Rd .
Oregon . OH 43616 loinini4 ;1214-1 71(16

H. Facility's Phone
419-295-510n

12 . Containers 13 . 14
11 . US DOT Description (Including Proper Shipping Name, Hazard Class, and ID Number) Total Untt

No Type Quantity wt/vo Waste No .

G a .

RQ Hazardous Waste Solid NA9189 Estimate
E NOS F002 0 1 C 2 7~ 0 0 P F002
R

1 1 1
b .A

T
O
R

C.

I

I
d . ,

J- Additional Descriptions for Materials Listed Above K . Handling Codes for Wastes Listed Above

i
PCN 2123 AT -

15 . Special Handling Instructions and Additional Information .PUbik reporting
burden for this collection of Infdina is estimated to average : 37 mintries for

generttdaa, 15 minutes for transporters, and 10 minutes for treatment, storage and disposal facets. This
includes time for reviewing Instructions, gathering data, and completing and reviewing the form. Send
oonBnarKS r~erd~rp the burden estimate, Inducting suggestions for reducing this burden, to Chief,
Inknntpion Pdicy Brsnch, PM-223, US. Envirorunental Protection Agency, 401 M Street, SW,
Wad+ingOm. DC 20480; and to the Office of Wormeffon and Regulatory Affairs, Office of Management
end washi DC 20503.-

16 . GENERATOR'S CERTIFICATION : I hereby declare that the contents of t h is consignment are fully and accurately described above by
proper shipping name and are classified. packed, marked, and labeled . and are in all respects m proper condition for transport by highway

t' according to applicable international and national government regulations .

t If I am a large quantity generator. I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
f economically practicable and that I have selected the practicable method of treatment . storage, or disposal currently available to me whichminimizes the present and

future threat to human health and theenvironment : OR, if I am a small quantttygenerator . I have made a goodfaith effort to minimize my waste generation and select
the best waste management method that is available to me and that I can afford
Printed/Typed Name Sig re Moth Day Year
Amy L . Bower

T
R

17 .Transporter 1 Acknowledgement of Receipt of Materials

A Panted/Typed N me~ $ig re Month Day Year

NP

00 12 f,~
I

lz~Z +#Y

t O
6R

18 .Transporier 2 Acknowledgement of Receipt of Materials

t T Printed/Typed Name Signature Month Day Year
IE
IR

19 . Discrepancy Indication Space

IF
IA
9C

I
i L
F I
I T 20 Facility Owner or Operator Certification of receipt of hazardous mater covered by this m n,fest except as noted in Item 19

Printed/Typed Name S gnatu e t Month Day Year
- 1

10
3 .
7 1

Form Approved. OMB No 2050-0039 Expires 9-30-By9=

EPA Form 8700-22 (Rev . 9.88) Previous editions are obsolete .

. 1



c . EMERGENCY NUMBER OR LOCAL OPERATOR .
` .

o . - w. .
~.~ . �v� ,

,
O = RQ = EMERGENCY CONTACT:

~

Rb. d. RQ = CHEMTREC (800) 421-9300 ~e w re c. a~.rm and
"'~iw

e�," . w�Mym. DC 20CAO .

PIe35e prin t or type tForm designed for us e on elite 112-pitch/ typewriter .) Form Approved OMB No 2050-0039 Expires 9.30-4101

UNIFORM HAZARDOUS 1 Generators US EPA ID No Manifest 2 Page t Information .n the shaded areas

WASTE MANIFEST 0 3 8 0 0 5 3 1 7(~
~ocylrllent,~V~

(,

of 1 lawnot
required by Federa~

Generators ame and ailing Address NASA-Plum Broo k Station
A. State Manifest Document Number

6100 Columbus Ave .
S a n d u s ky , 0 H 44870 B . State Generator's ID

4 Generator's Phone ( ) 62-5-1 123
T ransporter ompany Name U EPA ID Number C . State Transporter's ID

M ers Chemical Trans port P AID 01 41 2 515 1 75 D.Transporter's Phone 412-758-5606
l Transporter 2 Company Name 8 US EPA ID Number E . State Transporter's ID

F Transporter's Phone
9 Designated Facility Name and Site Address 10 US EPA ID Number . State Facility's ID

Envirosafe
876 Otter Creek Rd . H Facility's Phone

Ore g on , OH 43616 0 HD 0 4512 413 7 06 419-255-5100
12 Containers 13 . 14 .

1 1 . US DOT Description (Including Proper Shipping Name, Hazard Class, and /D Number) Total Unn
No Type Quantity Wt/Vo Waste No .

E a RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 ~0 01 CM 2 75 0 0 P F002

R
A

b.

T
O
R I

c .
I I

d

i

.

I
Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT

I 15 . Special Handling Instructions and Additional Information AGENCY oi3pLAY of
-Public mportlnp burden for this collection of

in=
Is estimated to average: 37 mlnube for

generators, 15 minutes for tansporters, and 10 minutes for treahnent storage and disposal tacildies. This
includes time for reviewirp irtstructiorta, gathering dais, and eomplelirq and reviewing the form. Send
omirnents ropuding the burden estimate, Including auggeslions for redtw9np this burden, to Chief
kdarntbon Pdicy Branch, PM-223, U-8. Environlt~Mal PROtetibn Apelxy, 401 M Street, SW
Washinpbn, DC 20480; and to the 016ce of kdonnalim and Repilalory Affairs, Office d Iliftnegarnard

16 GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are m all respects in proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator, 1 certify that 1 have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I haveselected the practicable method of treatment, storage, or disposal currently available to mewhich minimizes the present and
future threat to human healthand the environment ; OR, if I am a small quantity generator, I have made a good faith effort to minimize my waste generation and select
the best waste management method that is available to me and that 1 can afford
Printed/Typed Name _Sign re ~ Month Dar Year

Am L . Bower
T 17 .Transporter 1 Acknowledgement of Receipt of Materials '
R
A Printed/Typed Name Signatur Month Day Year"N
sP A~k e-

_

O130 i~
O 18 Transporter 2 Acknowledgement of lReceipt of Materials
R
T
E

Printed/Typed Name Signature Day YearMonth
R

19 . Discrepancy Indication Space

F
A
C
I

J Facility Owner or Operator Certification of receipt of hazardous mater Is covered by this arntest except as noted in item 19
y Pnnted!Typed Name S nal e , , Month Day Year

A-
EPA Form 13700-22 (Rev . 9-ee) Previous editions are obsolete
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a c. EMERGENCY NUMBER OR LOCAL OPERATOR .
O ` RD = EMERGENCY CONTACT: -

b'
RQ =

d .
RQ =

CHEMTREC (800) 424-9300

Tease int or type (Form designedfor use on elite (12-pitch) typewriter .)

UNIFORM HAZARDOUS 1 Generator's US EPA!D No . Manifest 2 Page 1 In ormatuon in the shaded areas
WASTE MANIFEST Document No

" i On iii of
is
law

not required by Federal I
.

3 Generator's Name and Mailing Address NASA - P 1 1.(m B rook S t a t i o n
A . State Manifest Document Number

6100 Co l umbus Ave .

I
Sandusky, OH 44870

R. State Generator's ID

4 Generator's Phone ( /
( 5 Transporter 1 Company Name US EPA ID Number C . State Transporter's ID

f I I p, AQ 101 41,219 ;M e r Chemica l T ran spo r t D . Transporter's Phone

I ! transporter 2 Company Name 13 US EPA ID Number E. State Transporter's ID
s

F. Transporter's Phone
( s Designated Facility Name and Site Address 1 ". US EPA ID Number G . State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facility's Phone

Ore g on , OH 43616 0 _ _
1 1 . US DOT Description (Including Proper Shipping Name, HazardClass. andID Number/

12 Containers
I

13 .
Total

14 .
Unit 1-

No Type Quantity WI/V0 Waste No .
G a.

RQ Hazardous Waste Solid NA9189 Estimate'
;E NOS F002 0 01 CM 2 75 0 0 P F002
rR

br A .
T

10
r R

C.

d.

i I

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT

15 . Special Handling Instructions and Additional Information AGENCY DISPLAY OF ESTIMA BURDEN
'Publk: feportlnp burden for this collection of infortnation Is estimated to average: 37 minutes fcm
generators, 15 minutes for transporters, and 10 minutes for treabnent storage and disposal facilities. 7h'
includes lnrre for revkwing Insbuchons, gathering data, and completing end reviewing tine form. Sax
otxnrtlents regarding the burden estimate, including suggestions for reducing is burden, to Ch
IMonnefion Policy Branch, PM-223, U .S . Environmental Protection Agency, 401 M Street, SW

f ff O` ice o&rs, fV yllashittpf, DC 2M8o- and to the Office of InfonntdW and ReptAatorY Af
1 G ERATOR-S CERTIFICATION: I hereby declare that the contents of this consignment are ullyand accurately described above by

proper shipping name and are classified. packed, marked, and labeled, and are in all respects in proper condition for transport by highway
j according to applicable international and national government regulations .

If I am a large ;tuantity generator, I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I have selected the practicable method of treatment . storage, or disposal currently available to me which minimizesthepresent and
future threat tohuman health and the environment ; OR, if I am a small quantity generator . I have made a good faith effort to minimize my waste generation andselect

i the best waste management method that is available to me and that I can afford
Printed/Typed Name Sig re Month Day Year

T 17 Transporter 1 Acknowledgement of Receipt of Materials
.A

Prrn ed/Typed Name
/1'I Signature Month Day YearYearp & L

O
R

18 Transporter 2 Acknowledgement of Receipt of Materials

T
E

Printed/Typed Name Signature Month Day Year
R

19 .Discrepancy indication Space

F
A

i

T

v

20 Facility Owner or Operator Certification of receipt of hazardous mate covered by this andest except as noted in Item 19
Printed/Typed Name ignat re Month Day Year

-n1 ~~fJ_LS f 1 :1~ /
tPA Form 8700.22 (Rev. 9.88) Previous editions are obsolete . i `1'

~`~ ///f
r

DC TMfiO . MO b Ire ce of H0lmacn~

to

'"
"'I

&,aqer. W-%n n. DC poem .- .

Form Approved OMB No 2050-0039 Expires 9-30-41,01



UNIFORM HAZARDOUS 1. Generator's US EPA ID No. Manifest
Document No

2. Page 1 Information i 1+ the haded areas isnot required e Fo~eral l.
WASTE MANIFEST

of y aw._
1 1 3. Generator's Name and Mailing Address NASA -Pl um Broo k Station A. State Manifest Document Number

6100 Columbus Ave .
S a n d u s k y , 0 H 4 4 8 7 0'

s. State Generators ID
4. Generator s Phone ( 419)625- 1123
5. Transporter 1 Company Name 6. US EPA ID Number C. State Transporters ID

M e r s Ch emical T rans p or t D. Transporter's Phone _ _
7. Transporter 2 Company Name 8. US EPA ID Number E. State Transporters ID

F. Transporter's Phone
9. Designated Facility Name and Site Address 10 . US EPA ID Number G. State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facility's Phone

Oreg on , OH 43616 10-H -D- Q4 94 -1 7n r, A i c;I_2l; ;_1;1 nn
11 . US DOT Description (Including Proper Shipping Name, HazardClass, andIDNumber) 12 . Containers 13. 14 . I

M No . Type
Total

Quantity
Unit

Wt Vol

.
Waste No .

RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 00 1 CM 27 5 00 P F002

G b.
E
N
E
R
A
T

c.

O
R

d . _

1, Additional Descriptions for Materials Usted Above K. Handling Codes forWastes listed Above

PCN 2123 AT

15 . Special Handling Instructions and Additional Information
1

J
16 . GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name and are classified, packed,

marked, and labeled, and are in all respects in proper condition for transport by highway according to applicable international and national governmental regulations.
If I am a large quantity generator, l certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be economically practicable
and that I have selected the practicable method of treatment, storage, or disposal currently available tomewhich minimizes the present and future threat tohuman health and the environment ;
OR, if I am a small quantity generator, l have made a good faith effort to minimizemy waste generation and select the best waste management method that is available to me and that 1 can
afford .

Printed/Typed Name Sign a Month Day Year

Am L ..Bower �,
RT 17. Transporter. l Acknowledgement of Receipt of Materials

A Printed/Typed Name Signature Month Day Year

63
O
R

18. Transporter 2 Acknowledgement of Receipt of Materials
r

T
E

Printed/Typed Name Signature Month Day Year

R
19. Discrepancy Indication Space

F
A
C

1
20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest xcept as noted in Item 19 .

Printed/Typed Nome Si natu Month Day Year

:

r'r tY
'4x?aT'~, arl

cl .~

s
VIRIU1111AL- KCII{K

.~1
~* hatiitKAIUK
~

7:Q' f r- - .



UNIFORM HAZARDOUS 1' Generators US EPA ID No . Manifest
Document No

2. Page 1 Information ip the =had4d areas isnot required by Federal law.
WASTE MANIFEST

. of

3. Generators Name and Mailing Address NASA -Plum Broo k Station
A. State Manifest Document Number

\6100 Columbus Ave .
S a n d u s k y , 0 H 4 48 7 0 e. State Generators ID

4. Generator's Phone ( 419)625-1123
5. Transporter 1 Company Name 6. US EPA ID Number C. State Transporters ID

M e rs Ch emical Trans por t J PA - Do -4 - 12 .5 - 5 1 .7 .q D. Transporters Phone 12 -798 - 56015
7. Transporter 2 Company Name 8. US EPA ID Number E. StateTransporters ID

F. Transporters Phone

9. Designated Facility Nome and Site Address 10. US EPA ID Number G. State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Faciliys Phone .

Ore g on, OH 43616 4H - -
11 . US DOT Description (including Proper Shipping Name, Hazard Class, and/D Number) 12. Containers 13.

Total
14 .
Unit

1 .

H No . Type Quantity Wt Vol Waste No.

a' RQ Hazardous Waste Solid NA 9189 Estimate
NOS F002 0 01 CM 2 75 0 0 P F002

G b'
E
NE
R
A
T

c.

OR

d .

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT
r- ej D -L- V) ITS I

15 . Special Handling Instructions and Additional Information

16 . GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by proper shippingname andare c~ssified, packed,

marked, and labeled, and ore in all respects in proper condition for transport by highway according to applicable international and national governmental regulationy~.

11
I amalarge quantity generator, l certify that 1 have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be economically practicable

andthat I have selected the practicable method of treatment, storage, or disposal currently availabletomewhich minimizesthe present andfuture threattohuman health andthe environment;

OR, if 1 am a small quantity generator, I havemadeagood faith effort to minimize mywaste generation and select the best waste management method that is available to me and that I can

afford .

Printed/Typed Name Sign a 17 Month Day Year

0Am L . Bower C~y
T 17 . Transporter 1 Acknowledgement of Receipt of Materials
R

Printed/Typed N Sign Month Day Year
NS 40NOI,

4~

"A- 10 - k,*a
0

188. rc

porter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name Signature Month Day Year
E
R '

19 . Discrepancy Indication Space

F
A
C
I

1
20 . Facility Owner or Operator : Certification of receipt of hazardous materials covered by this monife except as noted in Item 19 .

T y
Y

Printed/Typed Nome igna re Month Day yeo.

I

"~, I i_ _R'u
UK1U1KAL-KLk"K IUULNLKAIUK



UNIFORM HAZARDOUS 1 . Generators US EPA ID No . Manifest
Document No

2. Page 1 Information ip the hac~qd areas is
not requiredrequired by FeJeral law.

WASTE MANIFEST
. of

3. Generators Name and Mailing Address NASA -Plum Broo k S tation A. State Manifest Document Number

6100 Columbus Ave, `
San d u s k y , 0H 44870 s. State Generators ID

. . Generators Phone ( 4 1 9 )625-1 1 23
5. Transporter 1 Company Nome 6. US EPA ID Number C. State Transporters ID

M e r s C h emical Tra nsport D. Tmnsporters Phone - -

7. Transporter 2 Company Name 8. US EPA ID Number E. State Transporters ID

F. Transporters Phone

9. Designated Facility Nome and Site Address 10 . US EPA ID Number G.;State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facility's Phone
Ore on OH 3 - -

11 . US DOT Description (including Proper Shipping Name, Hazard Class, and /D Number) 12. Containers 13 .
Total

14 .
Unit f'

HM
No. Type Quanti ty Wt Vol Waste No .

RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 0 01 CM 2 75 00 P F002

G b.
E
NE

R
A
T

c.

OR

d.

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT
4 on

15 . Special Handling Instructions and Additional Information r

1
16 . GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described aboveby proper shipping nameand are classified, packed,

marked, and labeled, and are in all respects in proper condition for transport by highway according to applicable international and national governmental regulations .

If I amalarge quantity generator, I certify that I have o program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be economically practicable

and that I have selected the practicable method of treatment, storage, or disposal currently available tomewhich minimizes the presentand future threat to human health and the environment;

OR, if I am a small quantity generator, I havemade agood faith effort to minimize mywaste generation and select the best wastemanagement method that is available to me and that I can

afford .

Printed/Typed Name Signat Month Day Year

17Am L . Bower - I 7/ a~~
T 17 . Transporter 1 Acknowledgement of Receipt of Materials

R Pri ed/Tced Nome Signat r ~~ Month Day Year

18 . Transporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name Signature Month Day Year

19 . Discrepancy Indication Space

f
À

I _
2b f ucility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest xcept as noted in Item 19 .

h"mted/Typed Nome gnat re Month Day Year

V\ 1A r,>a An
a 'I

fi` (~"

. . . . _ QRIGlNAL- RET~LIR . GENERATOR



UNIFORM HAZARDOUS l . Generators US EPA ID No .

1
Doc tN 2- ofge 1 notrequendiby Federaadlaw

area

10 . H3 . 8- 00 . 0 . 1.5 .3 -WASTE MANIFEST
en o.

1 -
3. Generator's Name and Mailing Address NASA -Plum Broo k Station A. State Manifest Document Number

6100 Columbus Ave . =
S a n d u s ky , 0 H 44870 8 . State Generators ID ,

A. Generator's Phone ( 4 19 ) 6 2 5 -112 3
5. Transporter 1 Company Name 6. US EPA ID Number C. State Transporters ID

Myers Chemical Trans port PAD - D. Transporters Phone 412 -7-58 - 5606
7. Transporter 2 Company Name 8. US EPA ID Number E. State Transporters ID

F. Transporters Phone

9. Designated Facility Nome and Site Address 10 . US EPA ID Number G. State Facility's 1D

Envirosafe
876 Otter Creek Rd . H. Facility's Phone
Oregon, OH 43616 OHD- - -

11 . US DOT Description (Including Proper Shipping Name, Hazard Class, endID Number) 12 . Containers 13 .
Total

1A .
Unit I-

HM No . Type Quantity Wt Vol Waste No.

RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 00 .1 CM 2.7 .5 .00 P F002

G b.
E
N
E
R
A
T

c.

O -
R

d .

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT

15 . Special Handling Instructions and Additional Information

16. GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name and are classified, packed,
marked, and labeled, and are in all respects in proper condition for transport by highway according to applicable international and national governmental regulations.

If I am o large quantity generator, I certify that 1 have a program in place to reduce the volumeand toxicity of waste generated to the degree I have determined to be economically practicable
and that I have selected the practicable method of treatment, storage, or disposal currently available to mewhich minimizes the present and future threat tohuman health and the environment;
OR, if I am a small quantity generator, I havemadea good faith effort to minimizemywaste generation and selectthe best waste management method that is available to me and that I can
afford.

Printed/Typed Name Sign a Month Day ear

I Amy L_ Bnw
T 17 . Transporter 1 Acknowledgement of Receipt of Materials 77-R

Pr inted/Typed Name , _ Sigryqture ~~ Month Day `ear

J , ` ! fL4 7 ~.~J J'%p
O 18 . Transporter 2 Acknowledgement of Receipt of MaterialsR

T Printed/Typed Name Signature Month Day Year
E
R -

19 . Discrepancy Indication Space

. F
A
C

I
L

- I
20. Facility Owner or Operator : Certification of receipt of hazardous materials covered by this manif t except as noted in item 19.

T
Y

Printed/Typed Name

_ -

igno re

, ,

Month Day year

-...-,».w,....:a.1x*,.;~cv .P^'~..tls: ~nsamn~-ac~i~7v u«~nw1 teas r. ~. , . _



2.41 UNIFORM HAZARDOUS 1. Generotors US EPA ID No.
D«uaif

est o Page 1
no~eqoninyFejeraed

a reas is

1
. P

WASTE MANIFEST 0 H3 .8 . 00 .0 -15 -3 . 7 9 . OF9
1 3. Generotors Name and Mailing Address NASA -Plum Broo k Station A. State Manifest Document Number

6100 Columbus Ave .
Sa nd u s ky , 0 H 44870 s. State Generators ID

4. Generators Phone ( 4 1 9 625-1123
5. Transporter 1 Company Name 6. US EPA ID Number C. State Transporters ID

Myers Chemical Trans p ort RA . D. 04 .1 . 2.5-5 . 1 75 D. TransportersPhone 412-758-5
7. Transporter 2 Company Name 8. US EPA ID Number E. State Transporters ID

F. Transporters Phone

9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID

Envirosafe
876 Otter Creek Rd . H. Facility's Phone

Oregon, OH 43616 GH-DD .4 .52 .4 .37 ~0 .6 419-255-5100
11 . US DOT Description (Including Proper ShippingName, HazardClass and/D Number) 12. Containers 13 .

Total
14 .
Unit

HM No. Type Quanti ty Wt Vol waste No.

RQ Hazardous Waste Solid NA9189 Estimate
NOS F002 00 1 CM 2 75 00 P F002

r, b.
E
NE
R
A
T

c.

O
R

d .

Additional Descriptions for Materials Listed Above IC. Handling Codes for Wastes Listed Above

PCN 2123 AT -

15 . Special Handling Instructions and Additional Information

16 . GENERATOR'S CERTIFICATION : 1 hereby declare that the contents of this consignment ore fully and accurately described above by proper shipping name and are classified, pocited,
marked, and labeled, and are in all respects in proper condition for transport by highway according to applicable international and national governmental regulations.

If I amo large quantity generator, l certify that I have o program in place to reduce the volume and toxicity of waste generated to the degree 1 hove determined to be economically practicable
and that I hove selected the practicable method of treatment, storage, or disposal currently available tome which minimizes the present and future threat to human health and the environment ;
OR, if I am o ,mall quantity generator, I havemadea good faith effort to minimize mywaste generation and select the best wastemanagement method that is available to meandthat I can
afford .

Printed/Typed Name Sign Month Day ar

5 ~10Am L . Bowe r 4
,

1 - 141149
T

.
17 . Transporter 1 Acknowledgement of Receipt of MaterialsR

A Printed/Typed Name Signat Month Day Year

9Z -us a
O 18 . Transporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Nome Signature Month Day Year
E
R

19 . Discrepancy Indication Space

'.Ite. F
A
C

20 . Facility Owner or Operator : Certification of receipt of hazardous materials covered by this manifest xcept as noted in Item 19 .

Printed/Typed Name ignot a Month 'Day Year

A 22'fR`9-88`sdtonn. 04R~,
iv .. .3

V ORIGINAL -REIT)T . GENERATOR '` ' ".:~ ira v





4. ,RQ
V--T.- RO =

I RO =

V NUMBER OR LOCAL OPERATOR .
F_CONTACT:

,(SW) 42,1 " 9,900

Please print or type . (Form designed for use on elite (12-pitch) typewriter.)

UNIFORM HAZARDOUS 1 Generator's US EPA ID No Mantles', 2 Page 1 Information in the shaded areas

WASTE MANIFEST - D umentNoOH38000153799S043 of 1
is not required by Federallaw

Generator's Name and Mailing Address NASA-Plum Brook Station A. State e iifest Document Number

6100 Columbus Ave .
Sandusky, OH 44870 S. State Generator's ID

4 Generators Phone ( 419 ) 625-1123
5 Transporter 1 Company Name 6 US EPA ID Number C . State ransporter's ID

M ers Chemical Transport P A D 0 1 4 1 1 1 2 1 5 1 5 1 1 1 7 1 5 D . Transporter's Phone412-758-5606
l . transporter 2 Company Name 8 . US EPA ID Number E . State Transporter's ID

F Transporter's Phone

9 Designated Facility Name and Site Address 10. US EPA IDNumber . fate Facility's ID

Envirosafe
876 Otter Creek Rd . H . Facility's Phone

Oregon , OH 43616 0 H D 0 4 5 2 4 3 7 1 0 1 6 1 419-255-5 100
12 . Containers 13 . 14

1 1 . US DOT Description (Including Proper Shipping Name. Hazard Class. and /D Number/ Total Unit
No . Type Ouantity Wt/Vo Waste No .

a-RQ Hazardous Waste Solid NA9189 Estimate
NOS F002

001 CM 21 75010 P F002
a
T I
0

R I

C. I I

d.

Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

PCN 2123 AT

15 . Special Handling Instructions and Additional Information
'Public reporting burden for this collection of IIrdomiabonj s estimated to average: 37 mWKRes for
gsmaWM 15 Minutes for Irarqportas, and 10 minutes for treatment, storage and disposal facidies, This
includes tine for reviewing Instructions, gathering dam, and completing and reviewing the form. Send

ardtncomments ro the burden ti t i diclg g es ma ne, u ng pesho~ for reducap this burden, to Chief,
IMantytion Policy Branch, PM-223, US. Enviranrtlentai Proteriion AgerKy, 401 M Street, SW,

L.r Vlhdthtgtan,W 20460: and to the Office of Information and Regulatory Mains, Office of ManagementDC 20503.'
16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by

proper shipping name and are classified. packed . marked, and labeled, and are m all respects m proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator . I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I have selected thepracticable method oftreatment . storage . or disposal currently available to me which minimizesthepresent and
future threat to human healthand theenvironment : OR, if I am a small quantity generator, I have made a good faith effort to minimize my waste generation andselect
the best waste management method that is available to me and that I can afford .
Printed/Typed Name Signs e j Month Day Year

`~Amy L . Bower ". c~c~ a
T 17.Transporter 1 Acknowledgement of Receipt of Materials
R
A Printed/Typed Na Signature Month Day Year
N ),

I ~~
v fff... ... .. V

5 L2O _IS Transporter 2 Acknowledge ant of Receipt of Materials
R V
T Printed/Typed Name Signature Month Day YearE
R

19.Discrepancy Indication Space

F
A
C

:O .Facdity Owner or Operator Certification of receipt of hazardous mat covered by this mtest except as noted in Item 19
y Premed/Typed Name. -ignai e j Month Dar Year

t"~

i

,2
--~ rorm o ivv-cc tnev . v-act Frrevious editions are obsolete

``\\J.

..awwt we,r.~yvm . DC 20640

Form Approved OMB No 2050-0039 Expires 9.30 .8191





c . EMERGENCY NUMBER OR LOCAL OPERATOR .
= RO = EMERGENCY CONTACT: -

CHEMTREC (B00) 424-9300RQ = RQ =

Please print or type /Form designed for use on elite (12-pitch) lypewriterj

UNIFORM HAZARDOUS I Generator's US EPA!D No Manifest 2 Page 1 !ntormation in the cled are
sna asWASTE MANIFESTT

'
JOIH 1318101010111513171919 DturTn4No5

1 1

of
s not required by Federa ;
law

3 Generator s Name and Mailing AddressNASA-Plum brook station A.State Manifest Document Number

6100 Columbus Ave .
Sandusky, OH 44870 B . tale Generator's ID

4 Generator's Phone ( 419 ) 625-1123
b Transporter 1 Company Name 6 US EPA ID Number C . State Transponer's ID

Myers Chemical Transport P IA D 0 4 1 2 5 15 1 7 5 D . ransporter's Phone412-758-5606
7 . Transporter 2 Company Name 8 . US EPA ID Number E . State ransporter's ID

F . Transporter's Phone

9 . Designated Facility Name and Site Address lo . US EPA ID Number G . State Facility's ID

Envirosafe
876 Otter Creek Rd . H.Facility's Phone
Oregon, OH 43616 0 H D 0 4 5 2 4 3 7 1 0 1 6 1 419-X255-5100

12 . Containers 13 14 .
1 1 . US DOT Description (Including Proper Shipping Name. Hazard Class, and1D Number/ Total Unit I-

No Type Quantity Wt/Vo Waste No .

a,RQ Hazardous Waste Solid NA9189 Estimate
NOS F002

E
R

001 CM 2 7500 P F002
bA .

T
O
R

C .

I
d.

_ I
Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above
PCN 2123 AT

1
15 . Special Handling Instructions and Additional Information _

mimednportlng burden for this collection of Information ismimed to avwei 37 mhkfs for=as, 15 minutes for transporters, and 10 minutes for Veabnenk storage and disposal faalliesi ThisvwJtWee time for reviewing instntcfidns, gathering data, and completing end rsviewkp the form. Sendcolrsnsnb regvding the burden estimate, induding sugpeations for nduckp this burden, Oa Chief,trkortt~ion Policy Branch, PM-223, US. Erwirorwn:Hal Protection Agency, 401 M Street, SW"Washingfon, DC 20480; find to the Office of ktfonnetion and Reptlatcy Affairs, Olfloe of Aknapemsdr and Warn pBudget C 211
16 . GENERATOR'S CERTIFICATION : I hereby declare hat the contents of this consignment are fully and accurately described above by

proper shipping name and are classified, packed, marked, and labeled, and are m all respects m proper condition for transport by highway
according to applicable international and national government regulations.

If 1 am a large quantity generator, 1 certify that 1 have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that 1 haveselected the practicable method of treatment, storage, or disposal currently available to mewhich minimizes the present and
future threat to human health and the environment . OR, If I am a small quantity generator, l have made a good faith effort to minimize mywaste generationand select
the best waste management method that is available to me and that I can afford
Printed/Typed Name
Amy L . Bower

sog re - Month Day Year

T
R

17.Transporter 1 Acknowledgement of Receipt of Materials
A

N

Printed/Typed Name

,

, ,$ignature~ Month Day Year
� ,(/ /

Ss 11Q

T

U~
v" r~-

`

K+~+
O
R

18 .Transporter 2 Acknowledgement of ecelpt of Materials
T Printed/Typed Name Signature Month Day Year
E
R

19 . Discrepancy Indication Space

F
A
C

_ 0 Filty Owner or Operator . Certification of receipt of hazardous mat covered by this amfest except as noted in Item 19
d/Typed Name

L2

ignat re Month Day Year

l- ,` -'' l in I -,V,)
EPA Form 8700.22 (Rov . 9-aa) Previous editions are obsolete r ' t'

Ih i1low~
hiIS

itii milli Ib
w

t! O MlliliOn iI1C lgWipy.r~Md b 01!
t3uegii . wasrrgbn. DC ]06410'

Form Approved. OMB No . 2050-0039 Expires 9 .30-B~qi



C. EMERGENCY NUMBER OR LOCAL OPERATOR.Q=

R RO = EMERGENCY CONTACT:
K.-.04b . d CHEMTREC (800) 424 - 9300 &,age, W.W.VM. oC 20640'*

RO= RO = I I -
OMSNo 2050 -0039 . Expires 9 -3a-Please Drint or tyoe (Form desioned tof use on elite if 12-pach) typewriter.) form Approved 8/91

UNIFORM HAZARDOUS Generator s US EPA ID No ManifestI 2 Page I :nformationqin,rtne haded areas
s no

t
re u ed Sby Fed iI

WASTE MANIFEST
Did ujrn4l,,6

0 1H 13 8jO 10 10 11 1513 [719191 i

I
of

I
I eraaw

3 Generators Name and Mailing AddressNASA-Plum Brook Station

,
=State Man esl Document Number

6100 Columbus Ave .
Sandusky, OH 448780

B . State Generator's ID

4 Generator's Phone ( 419 1 625-112
ransporter Company Name U EPA IDNumber C . State Transporter's ID

Myers Chemical Transport P A ID 0 4 1 2 5 ; 5 ; 1 7 5 D. Transporter's Phone 412-758-5606
Transporter Company Name U EPA ID Number E . State rensporter's ID

I F Transporter's Phone
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Envirosafe
876 Otter CreeR Rd . H. Facility's Phone
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1 1 . US DOT Description (Including Proper Shipping Name, Hazard Class. and /D Number) Total Unit
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J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above

. I

PCN 2123 AT

15 Special Handling Instructions and Additional Information .tic rapordng burdw for yn collection of Information estimated to everaga 37 minutes for
genetVbM 15 minutes for haneporters, and 10 minutes for treatment, storage and disposal Wities. This
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comments regarding the burden estimate, Including sWgestons for reducing Vila burden, to Chie4
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16 GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by

proper shipping name and are classified. packed, marked, and labeled, and are m all respects in proper condition for transport by highway
according to applicable international and national government regulations .

If I am a large quantity generator, I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be

economically practicableand that I have selected thepracticable method of treatment, storage . or disposal currently available to me which minimizesthe present and

future threat to human healthand the environment ; OR, if I am a small quantity generator, 1 have made a good faith effort to minimize my waste generation andselect

the best waste management method that is available to me and that I can afford .
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T 17 .Transporier 1 Acknowledgement of Receipt of Materials
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3 . Generator's Name and Mailing .Address NASA Plum Brook Station A. State Manifest Document Number

.6100 Columbus Ave . -
Sandusky, OH 44870 e. State Generators ID

4 . Generator's Phone ( 419 ) 625-1123
5 . Transporter 1 Company Name 6 . US EPA ID Number C . State Transporter's ID

M ers Chemical Transport P A D 0 1 4 1 1 1 2 1 5"5 1 1 7 1 5 D . Transportees Phone 412-758-5606
7 . Transporter 2 Company Name 8 . US EPA ID Number E . State Transporters ID

F. Transporters Phone
9 . Designated Facility Name and Site Address 10 . US EPA ID Number G . State Facility's ID

Environsafe
876 Otter Creek Rd . H . Facility's Phone - a
Oregon, OH 43616 0 HJDJO 4 5 2 4 3 7 0 6 419-255-5100

11 . US DOT Description (Including Proper Shipping Name, HazardClass and ID Number)
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J . Additional Descriptions for Materials Listed Above - - K . Handling Codes forWastes Listed Above
PCN 2123 AT
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15 . Special Handling Instructions and Additional Information

16 . GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations .
If I am a large quantity generator, 1 certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I have selected the practicable method of treatment, storage. or disposal currently available to me which minimizes the present and
future threat to human health and the environment ; OR, if 1 am a small quantity generator, I have made a good faith effort to minimize my waste generation and select
the best waste management method that is available to me and that I can afford.

Printed/Typed Name Sig t re Month Day Year
Amy L . Bower

100D1 Z010
T 17 . Transporter 1 Acknowledgement of Receipt of Materials
RA Prittted/Typed Name Sign ure

~~
Month Day Yeah

P 3 Y
18 . Transporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name Signature Month Day Year
R
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A i
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20 . Facility Owner or Operator : Certification of receipt of hazardous ma Is covered by th manifest except as noted in Item 19 .
Printed/Typed Name i9n ure Month Day Year
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15 . Special Handling Instructions and Additional Information

i
16 . GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by

proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations.

If I am a large quantity generator, I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that 1 have selected the practicable method of treatment, storage, or disposal currently available to me which minimizes the present and
future threat to human health and the environment ; OR, if I am a small quantity generator, I have made a good faith effort to minimize my waste generation and select
the best waste management method that is available to me and that I can afford .
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2 . Page I -Information in the shaded areas
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is not required by Federal law .

3 . Generators Name and Mailing Address NASA Plum Brook Station A. State Manifest Document Number

6100 Columbus Ave -.
S~ndusky, OH 44870 B. State Generator's ID

_-
419 625-llZ4 . Generators Phone

5 . Transporter 1 Company Name 6 . US EPA ID Number C . State Transporters ID
'Myers Chemical Transport P A 11 1 0 1 4 1 1 1 2 1 5 1 5 1 1 7 5 D . Transportees Phone 412-758-5606

7 . Transporter 2 Company Name 8 . US EPA ID Number E . State Transporters ID
F. Transporters Phone

9 . Designated Facility Name and Site Address 10 . US EPA ID Number G . :Stitefacility's ID
Environsafe
876 Otter Creek Rd . H. Facility's Phone _
Oregon, OH 43616 0 H D 0 1 4 1 5 1 2 1 4 1 3 1 7 1 0 1 6 ---4f9-255-5100

12 . Containers 13 . 14 . I .
11 . US DOT Description (Including Proper Shipping Name, Hazard Class and 1D Number) Total Unit ---- Waste No .
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15 . Special Handling Instructions and Additional Information

16 . GENERATOR'S CERTIFICATION : 1 hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations.

If I am a large quantity generator. I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be

economically practicable and that I have selected the practicable method of treatment, storage, or disposal currently available to me which minimizes the present and
future threat to human health and the environment ; OR, if . 1 am a small quantity generator. I have made a good faith effort to minimize my waste generation and select
the best waste management method that is available to me and that I can afford .

Printed/Typed Name Sig ture Month Day Year
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T 17 . Transporter 1 Acknowledgement of Receipt of Materials
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y Printed/Typed Name Sign ture Month Day Year
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6100 Columbus Ave .
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16. GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations .
If I am a large quantity generator, I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I have selected the practicable method of treatment, storage, or disposal currently available to me which minimizes the present and
future threat to human health and the environment; OR, if I am a small quantity generator, I have made a good faith effort to minimize my waste generation and select
the best waste management method that is available to me and that I can afford .
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Department of the Environment - Waste Management Administration Hazardous
2500 Broening Highway Baltimore, MD 21224 Waste

Please print ortype . -(Form designed for use on elite (12-pitch) typewriter.) Form approved OMBNo. 2050-0039 Expires 9/30/94
Program

UNIFORM HAZAR~OU$
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1 16.GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name
a and are classified, packed, marked and labeled, and are in all respects in proper condition for transport by highway according to applicable international
_ti and national government regulations and Maryland Statutes or Regulations. 3

`-° If I am a large quantity generator, I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have
determined to be economically practicable and that I have selected the practicable method of treatment, storage, or disposal currently available to me
which minimizes the present and future threat to human health and the environment; OR if 1 am a small quantity generator, I have made a good faith effort to

E minimize my waste generation and select the best waste management method that is available to me and that 1 can afford.----- ------ -
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UNIFORM HAZARDOUS 1 . Generator's US EPA ID No. Manifest 3.Pafle information in the shaded areas

WASTE MANIFEST
Document No.
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15 . Special Handling Instructions and Additional Information

16. GENERATOR'S CERTIFICATION : I hereby declare that the contents of this consignment are fully and accurately described above by
proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government regulations .

i If I am a large quantity generator. I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree 1 have determined
to be economically practicable and that 1 have selected the practicable method of treatment, storage, or disposal currently available to me which minimizes the
present and future threat to human health and the environment: OR : if l,am a small quantity generator, I have made a good faith effort to minimize my waste
generation and select the best waste management method that is available to me and that I can afford .
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20. Fact ity Owner or Operator : Certification of receipt of hazardous materials covered by this manifest except as noted iny Item 19 .
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