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DEFINITIONS AND ACRYNYMS

2-ADNT 2-amino-4,6-dinitrotoluene

4-ADNT 4-amino-2,6-DNT

AOC Area of Contamination

COC Contaminants of Concern

COR Contracting Officer Representative

CY Cubic Yards

DNT Dinitrotoluene

DOT Department of Transportation

DRO Diesel Range Organics

GSA General Service Administration
HAZWOPER Hazardous Waste Operations and Emergency Response
HI Hazard Index

HSWA Hazardous and Solid Waste Amendments
HTF Hypersonic Tunnel Facility

HTRW Hazardous, Toxic, and Radioactive Waste
ICLR Incremental Lifetime Cancer Risk

1IQCT Independent Quality Control Team

IDW Investigation Derived Waste

LDR Land Disposal Restrictions

MDL Minimum Detection Limit

mg/kg Milligrams per Kilogram
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MSDS
NASA
NIOSH
OEPA
OSHA
PAH

PARCCS

PBOW
PBS
PCBs
PEL
POC
PPE
QA
QAP
QC
QCo
QCP
RA-C
RCRA

RI/FS

Material Safety Data Sheet

National Aeronautics and Space Administration

National Institute for Occupational Safety and Health

State of Ohio Environmental Protection Agency

Occupational Safety & Health Administration

Polynuclear Aromatic Hydrocarbons

Precision, Accuracy, Representativeness, Completeness,

Comparability, and Sensitivity
Plum Brook Ordnance Works
Plum Brook Station
Polychlorinated Biphenyls
Permissible Exposure Limit
Point of Contact

Personal Protective Equipment
Quality Assurance

Quality Assurance Plan
Quality Control

Quality Control Officer
Quality Control Plan

Remedial Action Construction

Resource Conservation and Recovery Act

Remedial Investigation/Feasibility Study
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RGs Remediation Goals

RPDs Relative Percent Differences

SOW Scope of Work

SSHO Site Safety and Health Officer

SSHP Site-Specific Safety and Health Plan

TCLP Toxicity Characteristic Leaching Procedure
T™MG TMG Services, Inc.

TNT Trinitrotoluene

TNTA TNT Area A

TNTB TNT Area B

TNTC TNT Area C

TPH Total Petroleum Hydrocarbons

TWA Time Weighted Average

USACE United States Army Corps of Engineers
USEPA United States Environmental Protection Agency
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Contract Number: W91237-10-C-0002

1.0 PROJECT DESCRIPTION
1.1 Introduction and Site History

The site of the former Plum Brook Ordnance Works (PBOW) is located approximately 4 miles
south of Sandusky, Ohio and 59 miles west of Cleveland, Ohio. Although primarily in Perkins
and Oxford Townships, the eastern edge of the site extends into Huron and Milan Townships.
PBOW is bounded on the north by Bogart Road, on the south by Mason Road, on the west by
County Road 43, and on the east by U.S. Highway 250. The surrounding area is mostly
agricultural and residential.

The 9,009-acre PBOW site was built in early 1941 as a manufacturing plant for 2,4,6-
trinitrotoluene (TNT), dinitrotoluene (DNT), and pentolite. Production of explosives at PBOW
began in December 1941 and continued until 1945. It is estimated that more than 1 billion
pounds of nitroaromatic explosives were manufactured during the 4-year operating period. The
three explosive manufacturing areas were designated TNT Area A (TNTA), TNT Area B
(TNTB), and TNT area C (TNTC). Twelve process lines were used in the manufacture of TNT,
four lines at TNTA, three lines at TNTB, and five lines at TNTC. The work to be performed
under this project deals primarily with the TNTC area.

The TNTC manufacturing site consisted of widely scattered buildings of wood frame
construction with asbestos and sheet metal coverings. It also included a series of buried and/or
overhead flumes and pipes used to transport various liquids associated with the manufacturing
process. After plant operations ceased, TNT C’s manufacturing lines were decontaminated by
the War Department in late 1945. During decontamination, all structures, equipment, and
manufacturing debris were either removed and salvaged, or removed and burned by the War
Department in 1945. After the property was certified decontaminated by the US Army, the
property was initially transferred to the Ordnance Department and then to the War Assets
Administration. In 1949, PBOW was transferred to the General Services Administration (GSA).
In 1955, the GSA completed further decontamination of TNTC. This effort supposedly focused
on surface contamination detected by visual inspection. It is unknown whether the underground
flumes were addressed by this decontamination effort
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The National Aeronautics and Space Administration (NASA) acquired the property on March
15, 1963 and currently utilizes the site. GSA performed further decontamination efforts during
the 1963 transfer. The decontamination process included removing contaminated surface soils
above the drain tiles, flumes, etc., destruction of buildings by fire, and the removal of soil,
debris, sumps, and concrete foundations. All materials, including the soil in those areas, were
flashed. The area was then rough graded. The decontamination process also included the
burning of excavated nitroaromatic filled flumes. Although efforts to remove the residuals from
the manufacturing process were completed in the 1963 timeframe, today, some wooden flumes
and concrete foundations remain in-place and are the subject of current investigation under
different projects. Those investigations are not part of this TNTC remediation effort.

NASA currently operates the Plum Brook Station (PBS) of the John Glenn Research Center at
Lewis Field. Most of the aerospace testing facilities built in the 1960’s at the site are in standby
or inactive status. On April 18, 1978, NASA declared approximately 2,152 acres of PBOW as
excess. The Perkins Township Board of Education acquired 46 acres of the excess acreage and
uses this area as a bus transportation area. GSA retains ownership of the remaining excess
acreage and currently has a use agreement with Ohio National Guard for 604 acres of the land.
NASA presently controls approximately 6,400 acres and is using the site to conduct space
research as a satellite operation of the John Glenn Research Center at Lewis Field.

The TNTC area occupies approximately 119 acres of land in the western portion of PBOW.
Currently the area is heavily vegetated and overgrown with trees and brush. Several
aboveground features that indicate former PBOW facilities are still evident at TNTC. These
features include roads, fire hydrants, water valves, a water valve control well, railroad beds, and
former building pad foundations. Below-ground features are also present, including manholes,
drains, and underground lines (indicated by aboveground water valves). NASA does not
currently use the area, and no NASA buildings exist in TNTC. One building present on the site
was constructed and used by the USEPA to perform noise abatement testing in the 1980s. This
building is located near a former wash house (Building 606) along former Process Line 10.
Based on this use, there is no reason to expect that USEPA contributed in any way to
contamination at TNTC.

The former TNTC site consisted of widely scattered buildings of wood-frame construction with
asbestos and sheet metal coverings. The area also included a series of buried and/or overhead
flumes and pipes used to transport various liquids associated with the manufacturing process.

1.2 Overview of Remedy

To provide a basis for taking an action at this site, Remedial Investigation (RI) activities were
conducted for TNTC soils (415 samples), surface water (10 samples), and sediment (15).
Groundwater was investigated under Project 1826 and therefore not addressed in the RI. During
the RI, TNTC soil was investigated by process line or process type, and the associated 29
building areas. As part of the RI, human health and ecological risk assessments were conducted
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for TNTC. Out of the 29 building areas investigated, 14 building areas and 1 drainage ditch area
(total of I5 areas) were identified as having contaminants above the identified Remedial Goals
(RGs). Thirteen contaminants of concern (COCs) were identified in surface, subsurface soil and
sediment. Five of those COCs are nitroaromatics (2-amino-4,6-dinitrotoluene (2-ADNT), 4-
amino-2,6-DNT (4-ADNT), 2,4-DNT, 2,6-DNT, and 2,4,6-TNT). The remaining 8 COCs are
polychlorinated biphenyls (PCBs) (Aroclor 1254 and 1260), polynuclear aromatic hydrocarbons
(PAHS) (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenze(a,h)anthracene,
and indeno(l,2,3-c,d)pyrene) and lead. Sediment has only 3 COCs: nitroaromatics (2-ADNT, 4-
ADNT, and 2,4,6-TNT).

The proposed approach for this RA-C is to excavate all the areas in which the concentration of
the COCs in soil exceeds the RGs. The estimated volume of contaminated soil from the TNTC
excavations is 9,205 CY. Following excavation of the contaminated soil, representative soil
samples from each area of contamination (walls and floor) will be analyzed for "totals" to ensure
the AOC has been remediated to meet the "clean-up” requirements set forth in the RI/FS.
Additional removal of soil to a greater depth is not anticipated as virtually all of the excavations
are expected to extend to either bedrock or the water table, whichever is encountered first.

Based on the RI/FS data, the estimated volume of soil is 9,205 CY. Of this, an estimated 6,805
CY are targeted for disposal, without treatment, at a regulated non-hazardous landfill. The soil
disposed of at the landfill is designated to be used as daily cover. Pursuant to the Scope of
Work, the Erie County Landfill already has an agreement with OEPA to accept soils from
PBOW TNTC. The remaining 2,310 CY are anticipated to be a characteristic hazardous waste
based on toxicity as determined by TCLP testing. This hazardous soil will require treatment
prior to disposal at a non-hazardous waste landfill or on-site placement. Approximately
2,103CY are estimated to be hazardous prior to treatment based on elevated 2,4-DNT
concentrations. Thus nearly half of the lead-contaminated soil is expected to require treatment.
The actual volumes of hazardous and non-hazardous soil may be less or more depending on the
disposal analyses results.

Section 6.1 of this plan provides a brief description of each area and the COCs in those areas.
Pursuant to the Scope of Work, the soil will be excavated from each area and “stockpiled” next
to the excavation pit in that specific area. Subsequently, representative soil samples from the
stockpile(s) generated from each excavation will be analyzed for full toxicity characteristic
leaching procedure (TCLP).

The selected alternative stated in the approved Decision Document was not designed to treat
PCBs. None of the soil or sediment samples in the Rl had PCB concentrations near 50 mg/kg.
However, there are several scenarios for handling soils with PCBs as referenced in the chart on
the following page.
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TABLE 1-1: PCB Contaminated Soil Handling Options

PCB Nitroaromatic Soil Handling
Concentrations Concentrations

<50 mg/kg >RGs and <TCLP No treatment, disposal at non-hazardous
landfill

<50 mg/kg >TCLP Treatment to reduce nitroaromatics to
<TCLP, disposal at non-hazardous
landfill or on-site placement

>50 mg/kg >RGs and <TCLP Disposal at TSCA-approved landfill

>50 mg/kg <RGs and <TCLP Disposal in TSCA-approved landfill

>50 mg/kg >RGs and >TCLP May need to treat before disposal at
TSCA landfill — confirm with TSCA
landfill. No treatment required if TSCA
landfill accepts hazardous

Based on the TCLP tests, the excavated stockpiled soil may either be treated and used as backfill
(if Land Disposal Restrictions are met) or disposed of in an off-site, non-hazardous waste
landfill, in this case the disposal location would be Erie County Landfill. Any soil that is
identified as hazardous waste will require treatment using either alkaline hydrolysis, windrow
composting, metals stabilization or a combination of either to achieve non-hazardous
classification prior to on-site or off-site disposal. Although available, disposal of materials at a

hazardous waste landfill is a last resort.

Based on the results of the Human Health Risk Assessment, specific RGs were selected for soil
and sediment. COCs were identified for TNTC soil and sediment as those chemicals that
contributed most to an additional incremental lifetime cancer risk (ICLR) of

1x107 (or 1E-5) or an additional non-cancer Hazard Index (H1) of 1. In addition to the ICLR
and HI requirements, the RGs presented in Tables 1-2 and 1-3 have been approved for cleanup of

soils and sediment in TNTC.
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TABLE 1-2: Chemicals of Concern for Soils

Chemicals of Concern for Soils

Remedial Goal (RG) Concentration
Milligram per kilogram (mg/kg)

Nitroaromatics

2-amino-4,6-DNT (2-ADNT) 1.7
4-amino-2,6-DNT (4-ADNT) 1.3
2,4-DNT 6.5
2,6-DNT 1.0
2,4,6-TNT 8.0
Polychlorinated Biphenyls

Aroclor 1254 1.0
Aroclor 1260 1.0
Polynuclear Aromatic Hydrocarbons

Benzo(a)anthracene 1.0
Benzo(a)pyrene 1.0
Benzo(b)fluoranthene 1.0
Dibenzo(a,h)anthracene 1.0
Indeno(1,2,3-cd)pyrene 1.0
Metals

Lead (Pb) 400

TABLE 1-3: Chemicals of Concern for Sediment

Chemicals of Concern for Sediment

Remedial Goal (RG) Concentration
Milligram per kilogram (mg/kg)

Nitroaromatics

2-amino-4,6-DNT (2-ADNT) 5.0
4-amino-2,6-DNT (4-ADNT) 5.0
2,4,6-TNT 41.0

The RGs were developed as not-to-exceed criteria for the purpose of identifying areas at TNTC
requiring soil remediation. The RGs will be used statistically during the excavation and
confirmation sampling to determine whether additional soil removal is required. Analytical data
from each excavation will be averaged and compared to the respective RG. Pursuant to the
SOW, the exceedance of an individual RG will be acceptable for an excavation as long as the
overall OEPA risk goals (ILCR </=1E-5 and HI </=to 1) are not exceeded for the area
represented by those samples. Also for the selected alternative (Alternative 5 from the
Feasibility Study (FS)) the RGs would serve as cleanup criteria. If an individual RG is exceeded
for a batch of treated material, the material may be placed on site as long as the overall OEPA
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risk goals were not exceeded for that batch and land disposal restrictions (LDRS) requirements
were met.

The soil RGs and sediment RGs were derived assuming future unrestricted land use. The area
surrounding the former PBOW is rural and residential, and the assumption is consistent with the
remedial objectives of other PBOW sites that have been remediated by USACE.

1.3 Tasks

TMG Services, Inc. (TMG) will be responsible for all equipment, labor, materials and
supervision necessary for the remediation of the TNTC project site. The remediation activities
consist of excavation of the contaminated soil and sediment from the 15 AOCs, soil
characterization and TCLP testing, segregation of the hazardous lead-contaminated soil,
segregation of the hazardous 2,4-DNT contaminated soil and sediment, on-site treatment of
contaminated soil using alkaline hydrolysis or windrow composting (or a combination of both, if
necessary), neutralization of the treated soil (if necessary), chemical stabilization of the lead
contaminated soil, and the off-site disposal of the non-hazardous untreated soil at a non-
hazardous solid waste landfill and/or on-site placement of the treated material. To accomplish
these objectives, the project has been segregated into the following tasks:

Task 1 Preparation/Submittal of a SSHP

Task 2 Preparation/Submittal of a QCP

Task 3 Preparation/Submittal of a Plan of Operations

Task 4 Field Activities/Utilities

Task 5 Site Survey

Task 6 Excavation

Task 7 Treatment (Alkaline Hydrolysis and/or Windrow Composting, if necessary)
Task 8 Stabilization, if necessary

Task 9 Disposal/Investigative Derived Waste (IDW)

Task 10 Confirmation Sampling

Task 11 Preparation/Submission of Draft and Final Construction Completion Report
Task 12 Public Meeting Support
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20 PROJECT ORGANIZATION AND RESPONSIBILITIES

The collection of quality data and the completion of any given project are strongly affected by
the project organization. A project that is properly organized with personnel responsibilities
well-delineated results in a successful project conclusion. A listing of functional areas and
qualified personnel are given for this project.

A. Government Technical POC - This is the technical POC representing the USACE who
will serve as a liaison between the USACE and the contractor.

USACE POC Contact Information
Lisa Humphreys Office (304) 399-5953
Mobile (304) 617-1461

Lisa.A.Humphreys@usace.army.mil

B. NASA POC - This is the technical POC representing NASA.

NASA POC Contact Information
Robert Lallier Office (419) 621-3234
Robert.F.Lallier@NASA.qgov

C. Contractor's Senior Project Manager - TMG’s Senior Project Manager provides
technical insight and provides corporate level supervision for the project. The Project
Manager has overall responsibility to see that the project is completed in accordance with
the Scope of Work.

TMG Services, Inc. Senior Project Manager Contact Information
Rodney Bumgardner Office (304) 722-6015
Mobile (304) 545-4481

rbumgardner@tmgservicesusa.com

D. On-Site Project Manager - The On-Site Project Manager will be in charge of on-site
field activities in coordination with the Contractor’s Senior Project Manager.

On-Site Project Manager Contact Information
Helen Owens Mobile (419) 504-8008
Mobile (937) 478-2322

howens@tmgservicesusa.com
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On-Site Project Superintendent - The On-Site Project Superintendent will be in charge
of on-site field activities when the On-Site Project Manager is away from the site. Itis
anticipated that the On-Site Project Manager will be on-site for the majority of the
project.

On-Site Project Superintendent Contact Information
Dan Cashbaugh Mobile (216) 404-8109
dcashbaugh@tmagservicesusa.com

Site Safety and Health Officer - The SSHO is responsible for safety on site. This
person has the authority to stop work if unsafe conditions warrant.

TMG Services, Inc. SSHO Contact Information
Dan Cashbaugh Mobile (216) 404-8109
dcashbaugh@tmagservicesusa.com

Quality Control Officer - This person is responsible QC at the site. This person has the
authority to stop the work if QC is not being met. The QC Officer shall be responsible
for sampling activities.

TMG Services, Inc. QC Officer Contact Information
James Russell Mobile (216) 857-1112
jrussell@tmagservicesusa.com

Health and Safety Manager - The Health and Safety Manager provides oversight of the
Safety and Health Program. The Health and Safety Manager will be responsible for all
analytical data coordination as well as the HI and ILCR calculations to verify the “hot
spot” has been remediated.

TMG Services, Inc. Health and Safety Manager Contact Information
Matthew Ford Mobile (304) 389-5112
mford@tmagservicesusa.com

Field Personnel - These personnel are responsible for assisting the Project Manager in
completing the tasks required under this contract.

TMG Services, Inc. Field Personnel Contact Information
Dan Cashbaugh Mobile (216) 644-5817
James Russell Mobile (216) 323-9864
Delmar Hartness Mobile (216) 215-2875
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TMG Services, Inc.’s Independent Quality Control Team - An internal quality control
team will independently review the work plans and reports to ensure that they meet
requirements of the Scope of Work.

TMG Services, Inc.’s Independent Quality Control Team Contact Information
Kimberlie Bumgardner (304) 201-2205
Mobile (304) 215-0099

kchambers@mctechreadymix.com

ichard Armstrong -
Richard A (304) 201-2205
Mobile (304) 932-5490
rarmstrong@mctechreadymix.com

TestAmerica, Inc. - Samples will be sent to the following USACE QSM-certified
laboratory. Test America, Inc. located in North Canton, Ohio.

TestAmerica Contact Contact Information

Kenneth Kuzior (330) 966-9374
Ken.Kuzior@testamericainc.com

Deborah Dunn (330) 966-9292
Deborah.Dunn@testamericainc.com

Disposal Facility for Contaminated Soil - Non-hazardous soil removed from the site
will be disposed of at the Erie County Landfill.

Erie County Landfill Contact Information
Fred Dubbert — Landfill Superintendent Office (419) 433-9760
Mobile (419) 433-3624

fdubbert@erie-county-ohio.net

Bob Sennish — Waste Approvals Office (419) 433-9760
Mobile (419) 656-0554

bsennish@erie-county-ohio.net
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Barnes Nursery — Barnes Nursery will be used for the transportation of any non-
hazardous materials to the Erie County Landfill and to transport clean backfill material to
the site. In addition, Barnes Nursery will provide the compost turning equipment plus an
operator.

Barnes Nursery Contact Contact Information
Jarrett Barnes Mobile (419) 656-3652
jsbarnes@barnesnursery.com

John Hancock and Associates, Inc. - Personnel from John Hancock and Associates, Inc.
will perform a survey of the excavations and measure the volume of material excavated
from the excavations.

John Hancock and Associates, Inc. Contact Contact Information
Alex Etchill (419) 625-7838
aettchill@Hancockengineers.com

Tetra Tech - Personnel from Tetra Tech will perform soils treatment, including lead
stabilization and alkaline hydrolysis. The Tetra Tech contact is Mikael Spangberg. Mr.
Spangberg is not expected to be on-site; however, one or more of the other personnel
listed from Tetra Tech will be on-site.

Tetra Tech Project Manager Contact Information
Mikael Spangberg Office (860) 461-0189
Mobile (860) 478-9658

Mikael.Spangberg@tetratech.com

TetraTech On-Site Representatives Contact Information
Bobby Bobo (865) 384-5469
Bryn Howze (865) 771-9398
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Midwest Environmental Services, Inc. - Midwest will be the primary provider of waste
characterization, waste profiling, transportation and disposal services for hazardous (soil
and liquid), non-hazardous wastes, and if necessary, PCB-contaminated soils (>50
mg/kg).

Midwest EPA ID Nos.

Cincinnati Ohio Facility - OHD980821862
Charlestown Indiana Facility — INR0O00006506
Transportation — 1D181353806

Midwest Environmental Services, Inc. Contact Contact Information
Greg Wilfong Office (513) 681-9990
Mobile (513) 368-4105

gwilfong@midwestenvironmentalservices.com

Doug Gronauer Office (513) 681-9990
Mobile (513) 535-5047
dgronauer@midwestenvironmentalservices.com

EQ Environmental - The hazardous disposal facility for the contaminated soil is EQ
Environmental located in Michigan.

EQ EPA ID No. - MID000724831

EQ Environmental Contact Contact Information
Debbie Ferrari (800) 592-5489

Enviro-Clean Inc. - Non-hazardous IDW containing liquids will be transported to
Enviro-Clean Inc. located in Wooster, Ohio for ultimate disposal.

Enviro-Clean EPA ID No. — OHR000033951

Enviro-Clean Inc. Contact Information
David Stroh (330) 264-8080
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3.0

3.1

Dart Trucking - In the event that some of the soil does not pass the TCLP test for
disposal at the Erie County Landfill then Dart Trucking will be available for the
transportation of material to EQ Environmental located in Michigan. Dart is a backup
transportation contractor.

Dart Trucking EPA ID No. - OHR000159129

Dart Trucking Contact Contact Information
Debbie Celli (800) 541-8206, extension 192

McTech Corp - TMG will rent heavy equipment from McTech Corp during this project.
McTech Corp will also provide logistical support to the project.

McTech Corp Contact Contact Information
Kimberlie Bumgardner (304) 201-2205
Mobile (304) 215-0099

kchambers@mctechreadymix.com

Tuffman Equipment and Supply - TMG will rent a variety of equipment from Tuffman
Equipment and Supply.

Tuffman Equipment and Supply Contact Contact Information
Mike Spear (800) 622-7052
Mobile (419) 656-3683

APPLICABLE AND RELEVANT, AND APPROPRIATE REQUIREMENTS

Site Remedial Investigation

RI fieldwork was conducted in 2001 in order to provide a basis for taking an action at the site.
As part of the RI, a human health risk assessment was conducted for TNTC. Thirteen COCs
were identified in the soil and three COCs were identified for sediment. Based on the results of
the human health risk assessment, it was determined that remedial actions were to be taken to
prevent human exposure via any exposure route (ingestion, inhalation, or dermal contact) to soil
and sediment that exceeds the RGs. Table 3-1 and 3-2 summarize the COCs for this project.
Additional information on the ARARs are presented in the TNT Area C Remedial Investigation.
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Table 3-1: Chemicals of Concern for Soils

Chemical of Concern Remedial Goal (RG) Concentration
Milligram per kilogram (mg/kg) *

Nitroaromatics
2-amino-4,6-DNT (2-ADNT) 1.7
4-amino-2,6-DNT (4-ADNT) 1.3
2,4-DNT 6.5
2,6-DNT 1.0
2,46-TNT 8.0
Polychlorinated Biphenols
Aroclor 1254 1.0
Aroclor 1260 1.0
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.0
Benzo(a)pyrene 1.0
Benzo(b)fluoranthene 1.0
Dibenz(a,h)anthracene 1.0
Indeno(1,2,3-cd)pyrene 1.0
Metals
Lead (Pb) \ 400

1 - mg/kg is equal to parts per million (ppm)

TABLE 3-2: Chemicals of Concern for Sediment

Chemicals of Concern for Sediment Remedial Goal (RG) Concentration, mg/kg
Nitroaromatics
2-amino-4,6-DNT (2-ADNT) 5.0
4-amino-2,6-DNT (4-ADNT) 5.0
2,4,6-TNT 41.0

3.2  Resource Conservation and Recovery Act

Subtitle C of the Federal Resource Conservation and Recovery Act (RCRA), as amended by the
Hazardous and Solid Waste Amendments (HSWA) of 1984, authorizes USEPA to regulate the
management of hazardous wastes. The designation of a waste as hazardous subjects all those
charged with managing that waste to the stringent "cradle-to-grave" requirements of RCRA
Subtitle C. It is crucial, therefore, for all those managing wastes to properly identify them and
determine whether or not those wastes are in fact "hazardous". There are four kinds of hazardous
wastes as defined by Subtitle C of RCRA:
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e Solid wastes, which exhibit hazardous characteristics (i.e., ignitability, corrosivity,
reactivity, or toxicity).

e Solid wastes specifically listed by the Agency as being hazardous.

e A waste that is considered a declared waste.

e A waste mixed with a known hazardous waste.

The toxicity characteristic identifies wastes that are likely to leach hazardous concentrations of
certain toxic contaminants into groundwater under improper storage conditions. The toxicity of
a waste can be determined by applying the toxicity characteristic leaching procedure (TCLP), a
test designed to simulate the leaching of toxic constituents. Full TCLP analysis (volatiles, semi-
volatiles, metals, herbicides, and pesticides) will be performed on all soil and investigation
derived waste (IDW) that is to be removed from the project site. Analytical data from the TCLP
analysis will be compared to the RCRA regulatory levels for TCLP constituents.

4.0 FIELD ACTIVITIES
4.1 Borrow Area

Upon approval of the SSHP, QCP and this Plan of Operations, TMG Services, Inc. will mobilize
to the borrow site to collect samples of the borrow material for analysis. The borrow site is
located on Barnes Nursery property. The borrow area will be sampled and analyzed to ensure
that the borrow material is not contaminated and all parameters (Tables 3-1 and 3-2) are below
the RGs. Samples will be collected using a gloved-hand to collect a 5-point composite sample
and composite the soil into a plastic bag. It is anticipated that approximately 4,000 - 6,000 CY
of borrow soil will be needed to fill the 15 excavations, depending on the amount of material that
can be placed on-site in TNTC after remediation. That volume includes like-material for the
sediment area, if remediation is required for that area. The borrow material will be considered
appropriate for use in backfill of excavated pits if all chemical constituents are below the RGs
and pose no residential risk issues. RGs are listed in Table 3-1 and 3-2, Section 3.1 of this plan.
The analytical requirements for the borrow material are presented in Section 8.0 of this plan.

4.2  Excavation Area Preparation

TMG will notify the USACE POC and receive approval of the planned project schedule prior to
mobilizing to the NASA PBS site. TMG will set-up an office trailer on-site to be used by TMG,
Tetra Tech, and USACE project personnel throughout the duration of the project. The trailer
will be sized sufficiently to provide space for office functions, sample preparation and treatment
unit process control. The trailer will be located on the paved area to the north of the former
Building 679 and east of the sediment area.

Surveying the excavation areas was completed in spring slightly ahead of the spring growing
season. The areas are currently staked and upon approval of the project plans, TMG will begin
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“outlining” the excavation areas so the limits of the excavation area are visible to the equipment
operator. In addition, TMG will designate an area immediately adjacent to the excavation where
the contaminated soil will be segregated by contaminant and stockpiled.

At several of the excavation sites there are large trees that will need to be removed, as well as
honeysuckle, multiflora rose, dead and rotting wood, stones, and other debris. TMG will clear
this material from the excavation areas and the adjacent stockpile areas and move the material to
an area outside the work zone. The material will be piled in an “out of the way” location near
the work zone to provide habitat for wildlife.

As briefly discussed above, TMG proposes to stockpile the contaminated soil adjacent to the
excavation. At each excavation area, there will be one stockpile designated for nitroaromatic-
contaminated soil only.  Four of the excavation areas (Building Areas 629, 682, 686, and 696)
and will have two stockpile areas, one for nitroaromatic-contaminated soil and one for lead /
PCB —contaminated soil. The stockpile areas will be constructed by clearing the vegetation and
topsoil, keeping the cleared area to a minimum. A 6-millimeter plastic liner will be placed on
top of the excavated and the area will be surrounded with straw bales. A single opening will
allow equipment access. The stockpiles will be covered with plastic to prevent or minimize
exposure to stormwater.

4.3 Treatment Area

The on-site treatment will be conducted at the existing compost area near the Pentolite Road Red
Water Ponds Area. The site will be prepped (repairs or upgrades), including rolling the roads
and replacing the degraded straw bales along the perimeter of the pad. Following the last
treatment effort in 2008 (PRRWP compost effort), the pad was confirmed clean through
sampling and analysis and both sumps were emptied. The accumulated water in the sumps
consisted of rainwater and was considered clean.

TMG will pump the accumulated rain water from the sumps into a vacuum truck or water tank
and discharge the water into the West Area Red Water Ponds. All repairs and water removal will
be completed before bringing soil from the TNT Area C excavations onto the pad.

The treatment process used for reduction of nitroaromatic contaminants, alkaline hydrolysis,
involves the use of caustic material, in this case NaOH. The high pH is used to chemically
degrade the nitroaromatics. To reduce the potential for elevated pH levels of the pad surfaces
following removal of the windrows, TMG will place a synthetic barrier or soil barrier (clay) to
reduce the leaching effect of high pH materials into the pad surface.
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5.0 SITE SURVEY

The RI/FS documents included the survey data that was provided in the SOW for this project.
USACE provided the survey coordinates and TMG contracted with John Hancock and
Associates (JHA) to provide surveying services and to locate and stake the coordinates for each
excavation. Working with the surveyors, TMG performed limited clearing in the areas to be
excavated, the clearing was sufficient to allow JHA to utilize GPS technology to stake the
locations. Prior to excavating the soil in the AOCs, TMG will “outline” or mark or a line
between consecutively numbered stakes to designate the area to be excavated.

Upon completion of the excavation to the limits of the coordinates, JHA will survey the
stockpiles to calculate the volume of excavated soil from each AOC. Soil disposed at the landfill
will be measured by weight, therefore, TMG will obtain weight tickets to verify the quantity of
soil disposed at the landfill.

6.0 EXCAVATION AREAS and CONFIRMATION SAMPLING
6.1 Excavation

TMG shall not perform any excavation activities at the site until NASA PBS approves the
digging and excavation permit for the site. The digging and excavation permit was prepared
concurrently with the Plan of Operations and was submitted to NASA in mid-May 2010.

Once the digging and excavation permit is approved by NASA, TMG will begin the excavation
of contaminated soil from the designated areas using a track-mounted excavator to remove
contaminated soils. TMG intends to excavate all of the areas that have only nitroaromatic
contamination first, then progress to the areas with nitroaromatics, lead, PAHs and PCBs.

As the excavation begins, the soil will be stockpiled adjacent to the excavation pit, maintaining
the stockpiles in 500 ton “batches”. There may be multiple 500 ton stockpiles per excavation
area. The stockpiled material will be placed on plastic liner material to prevent contaminants
from contacting the surface soil under the stockpile. The stockpiles will be covered with plastic
and surrounded with silt-fence to prevent precipitation from contacting the material and carrying
contaminants onto adjacent clean areas.

Once the excavation has been made to remove the volume specified in the Scope of Work, the

removal of soil from the excavation will be considered complete. There will be no excavations
beyond the staked boundaries of the excavations. The excavated pits will be secured using the

orange demarcation fencing.

Based on the information provided in the SOW (based on the detailed RI), following is the list of
areas to be excavated, including the former building identification, size of excavation, and
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pollutants. Large-scale (11”x17” or larger) drawings of each excavation area will be maintained
in the office trailer and at each site during excavation activities. The following is a list of areas

to be excavated:

Building Area 602 Bi-Tri House, Process Line 10
Excavate approximately 89 CY of material
Dimensions are 20’ x 20’x 6’

Groundwater noted at 6° depth
Bedrock was not encountered

Building Area 603 Fortifier House, Process Line 10
Excavate approximately 119 CY of material
Dimensions are 20°x 20°x 8’

Primary contaminants — nitroaromatics
Groundwater noted at 8’ depth

Bedrock was not encountered

Building Area 606 Wash House, Process Line 10
Excavate approximately 104 CY of material
Dimensions are 20°x 20° x 7’

Primary contaminants — nitroaromatics
Groundwater was noted at 6’

Bedrock encountered at 8’

Building Area 616 Wash House — Process Line 11

Excavate approximately 480 CY of material with excavation depth at 8’
Dimensions — irregular

Primary contaminants — nitroaromatics and PAHs

Groundwater noted at 8’

Bedrock encountered at 16.55’

Building Area 626 Wash House — Process Line 12

Excavate approximately 119 CY of material, excavation depth at 8’
Dimensions are 20°x 20” x 8’

Primary contaminants — nitroaromatics; lead at 134 ppm
Groundwater was noted at 8” and bedrock at 8.5’

Building Area 629 Acid and Fume Recovery — Process Line 12
e Excavate approximately 1,333 CY of material

Contaminants — nitroaromatics (primary), possibility of lead and low-levels of PCBs

e Overall dimension is 60° x 60’ x 10°, a smaller area (280 CY) is present within this

excavation that is to be segregated, if possible
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Contaminants — nitroaromatics (1053 CY), and lead and PCBs (280 CY)

Building Area 657 Wastewater Disposal Settling Tank

Excavate approximately 104 CY of material
Dimensions are 20° x 20* x 7’

Primary contaminants are PAHs

Groundwater was not encountered during investigation
Bedrock noted at 7’

Adjacent well measured groundwater at 13.3’

Building Area 682 Bi-Tri House — Process Line 8

Area | — consists of two excavations, a smaller excavation within the larger excavation — total
excavation is approximately 540 CY

Excavate approximately 483 CY at a depth of 4’ — contaminated with nitroaromatics
Excavate approximately 57 CY from within the larger excavation — contaminated with
lead

Segregate the lead contaminated soil from the nitroaromatic soil and treat accordingly
(alkaline hydrolysis for nitroaromatics and stabilization for lead)

Area Il — consists of excavation of drainage ditch and surrounding area to two different depths

Total excavation approximately 996 CY

Drainage ditch — excavate approximately 141 CY at a depth of 5’

Area surrounding ditch — excavate approximately 855 CY at a depth of 8’
Primary contaminants are nitroaromatics

Building Area 683 Fortifier House — Process Line 8

Excavate approximately 1,200 CY
Dimensions are 60’ X 60’ X 9’
Groundwater noted at 9’

Bedrock encountered at 15’

Primary contaminants are nitroaromatics

Building Area 686 Wash House — Process Line 8

Excavate approximately 1226 CY of material at a depth of 4’
Dimensions are irregular with internal excavation area within total area
Smaller excavation area dimensions are 30” x 30° x 4’

Primary contaminant is nitroaromatic (1092 CY)

Internal excavation area contaminant is lead and low-level PCBs
Groundwater was noted at 3.0°-3.5’

Bedrock was encountered at 12’
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Building Area 689 Acid Fume and Recovery — Process Line 8

Excavate approximately 119 CY of material
Excavation depth is 8’

Dimensions are 20’ x 20” x 8’

Primary contaminant is nitroaromatics

Lead was detected at 335 parts per million (ppm)
Groundwater was noted at 8’

Bedrock encountered at 15’

Building Area 692 Bi-Tri House — Process Line 9

Excavate approximately 845 CY of material
Dimensions are irregular

Excavation depth is 8’

Primary contaminants are nitroaromatics
Groundwater was noted at 8’

Bedrock encountered at 15’

Building Area 693 Fortifier House — Process Line 9

Excavate approximately 147 CY of material
Dimensions are approximately 26° x 21’ x 7’
Primary contaminants are nitroaromatics
Groundwater was noted at 7’

Bedrock was below 10’

Building Area 696 Wash House — Process Line 9

Excavate approximately 1,740 CY (total) from two designated areas

Area | — estimated volume 1,467 CY (total)

Excavation depth is 12’

Primary contaminants are nitroaromatics (498 CY) and nitroaromatics, lead and PAHs
(969 CY)

Area Il — estimated volume 273 CY

Excavation depth is 5’

Primary contaminant is lead

Drainage Ditch — Sediment Only -Location TNTC-SD009

This area will be sampled to determine if remediation is required. One composite sample will be
collected from the area and analyzed for 2,4,6-TNT, 2-ADNT, and 4-ADNT. The results will be
compared to the sediment RG values, based on that comparison, the contractor will confirm that
no remediation is required or proceed with remediation. Should remediation be required,
approximately 44 CY of material will be excavated from the area.

Dimensions area 60’ x 10° x 2’

Final Plan of Operations

Remedial Action Construction
Contract Number: W91237-10-C-0002
Page 25



e Primary contaminants are nitroaromatics
e Groundwater is not expected within the 2” depth of the excavation
e Bedrock is not expected within the 2” depth of the excavation.

If remediation of the sediment is required, the top “seed bank” layer will be peeled back and set
aside to be used as vegetative cover for the backfill. The area will be backfilled with similar
materials to similar elevations; the backfill material will be graded to match the existing ditch
bottom’s grade in order to maintain current hydrological conditions. No clay-like materials will
be used as backfill in this area. TMG will keep the disturbance to the trees on the uplands
surrounding the ditch to a minimum so the area remains a forested wetland and also to prevent
erosion along the steep ditch banks.

6.2  Confirmation Sampling of Excavated Areas

Following the excavation of the contaminated soil from a pit, confirmation samples will be
collected from the walls and floor of the pit. The samples will be submitted to the laboratory for
analysis to determine if the walls and floor of the excavation are “clean” or if additional
excavation will be required. Pursuant to the SOW, TMG will collect a minimum of five samples
from each individual excavation pit for confirmation analysis using SW-846 Methods for
nitroaromatics, lead, PCBs, and PAHs. The specific SW-846 Methods are listed below:

SW-846 Methods for soils

SVOC - 3540C/8270C

PCBs — 3540B/8082

TAL Metals — 3050B/6010B/7471A
Nitroaromatics - 8330

SW-846 Methods for sediment

SVOC -8270B

PCBs - 3540B/8082

TAL Metals — 3050B/6010B/7471A
Nitroaromatics — 8330 (modified, if necessary)

One confirmation sample shall be collected from each of the sidewalls near the midpoint of the
excavation and at the floor near the midpoint of the excavation. For those areas where the length
exceeds 20°-25’, 2 samples will be collected along the length (whether on a sidewall or floor). If
the walls are longer than 50°, then a sample will be collected within each 25’ length in order to
get representative samples along the wall length. In the event the bottom of the excavation
encounters groundwater or bedrock, no confirmation sample will be collected.

Upon receipt of the results from the confirmation sampling, and it is determined the remaining
soil is still contaminated; TMG will contact USACE to outline additional excavation activities.
However, under this Plan of Operations, excavations will not exceed those outlined in the SOW.
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7.0  SAMPLING OF STOCKPILES, SOILS TREATMENT, AND DISPOSAL OF
SOILS

7.1 Sampling of Stockpiles

As discussed above, the material excavated from each pit will be placed in approximately 500-
ton stockpiles. At each excavation area, the stockpiles will be sampled by collecting a 12-point
composite. The composite sample will be thoroughly blended in a zip-lock-type bag. Sufficient
quantities of the soil will be placed in glass jars. The samples will be submitted to the laboratory
(Test America, North Canton) for full TCLP analysis. The stockpiled material is expected to
remain at the point of excavation until the laboratory results from the TCLP analysis are
received. However, to minimize the impact of additional clearing in the excavation area to
accommodate the number of stockpiles, the soil may be transported to, and stockpiled on the
treatment pad.

Based on the results of the TCLP tests, non-hazardous soil above RG levels will either be treated
and used as backfill or disposed off-site at the Erie County Landfill. The scenarios for stockpiled
soil handling are summarized in the chart below.

Table 7-1: Lead Contaminated Soil Handling Options

Nitroaromatic Lead (Pb) Soil Handlin
Concentrations Concentrations g
SRGS STCLP T_reatment (I_ead stabilization) and landfill
disposal (Erie Co.)
Treatment (AH) and backfill on-site or
>RGs <TCLP landfill disposal (Erie Co.)
<RGs STCLP T_reatment (I_ead stabilization) and landfill
disposal (Erie Co.)
<RGs <TCLP Backfill on-site

In the event soils are disposed in the Erie County Landfill, the landfill will require analysis for
hazardous constituents TCLP, Total Petroleum Hydrocarbons (TPH) diesel range organics
(DROs), pH, and paint filter test. Sampling for these parameters is required on every 500 tons of
soil going to the landfill. For every 500 tons, a 12-point composite will be collected and
analyzed for each of the parameters listed above. Soil that is hazardous will require treatment to
reduce the contaminants and render the soil non-hazardous.

The Erie County Landfill has a daily limit of 200 tons/day on the materials they can accept from
this project. TMG will coordinate disposal of soils at the landfill to assure the volume of
material for disposal does not exceed the daily limits.
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7.2 Soils Treatment and Stabilization

Based on the chart above, there are several soil handling/treatment strategies, depending on the
contaminants. The treatment alternatives are discussed in the sections below.

Treatment - Alkaline Hydrolysis Process

TMG will utilize the services of Tetra Tech to treat the soil using Alkaline Hydrolysis to reduce
the nitroaromatics in the soil. Tetra Tech has developed a proprietary process to treat
nitroaromatics which includes the alkaline hydrolytic process to destroy these contaminants. The
process will include the addition of design quantities of a caustic reagent to soil treatment
batches combined with the addition of an iron catalyst. These additives will be mixed into the
soil using conventional equipment. Water will be added to the soil as needed to bring the soil
moisture content to design levels for the destruction process. The quantities of reagents to be
added will be based on a laboratory treatability study to be performed onsite prior to field
treatment.

The alkaline hydrolysis process is a destruction process in which aromatic compounds with a low
ring electron density undergo nucleophilic substitution in the presence of abundant quantities of
a strong nucleophile. Caustic reagents and other high pH enhances contain hydroxyl ions that
are strong nucleophiles. The pH needs to be raised to an upper threshold level to make the
alkaline hydrolytic reaction feasible. The nitrite functional groups on TNTs and DNTSs are good
leaving groups and are substituted with the hydroxyl ion. Iron catalysts enhance the rate of the
reaction. The process renders TNT and DNT rings unstable, thereby resulting in ring cleavage.
The end product of alkaline hydrolysis is generally the formation of formates, acetates, oxalates
and other benign alkanes which ultimately form carbon substrates for native microorganisms.
The major inorganic end product is nitrite or nitrate, which can be mineralized via the process of
denitrification, if necessary, via the addition of a carbon substrate such as citric acid.

Tetra Tech will provide on-site consulting support for the storage and handling of chemical
amendments, implementation of the alkaline hydrolysis process, and safety operations. The first
batch of soil treatment will be the test batch to define site-specific implementation procedures for
the remainder of soil treatment. Additional information on the alkaline hydrolysis process is
provided in Appendix C.

Treatment - Composting

Alkaline hydrolysis is the primary treatment alternative to reduce the nitroaromatic
concentrations to below the RGs. However, an option for composting is included in this plan in
the event the AH process in unable to adequately reduce the nitroaromatic concentrations below
the TCLP.

Final Plan of Operations

Remedial Action Construction
Contract Number: W91237-10-C-0002
Page 28



The composting process will be implemented if the AH process is unable to reduce the
nitroaromatic concentrations. TMG will follow the composting process used in a 2008
composting project at Pentolite Road Red Water Ponds.

To accomplish the further reduction of nitroaromatics in the TNT C soils, bioremediation
treatment in the form of ex-situ windrow composting will be used to reduce the 2,4-DNT
concentrations to non-hazardous levels. Assuming worst-case scenario, approximately 2300
cubic yards of contaminated soil that has been treated using alkaline hydrolysis may require
additional ex-situ treatment prior to off-site disposal at a non-hazardous landfill. Windrow
composting will be accomplished by mixing contaminated soil and amendments to biodegrade
the 2,4-DNT. The amendments will consist of chicken manure and straw to promote the bacterial
growth necessary for the bioremediation. Approximately 600 cubic yards of manure and 3500
bales of straw will be used in the composting process.

With the soil already in the windrows used for the AH treatment, composting amendments will then
be added to the windrows. The amendment recipe is based on previous composting projects at
PBOW and will consist of a recipe of 25% soil, 72.1% straw, and 2.9% chicken manure. Each
windrow shall be approximately 12 feet wide and 6 feet high. The windrows shall not end any closer
than 15 feet from the ends of the treatment pad to allow for the maneuvering of the windrow turner.
The spacing (minimum of 15 feet width) between the parallel windrows shall be sufficient to prevent
impeding windrow turning and materials handling equipment. It is expected that each windrow will
be turned at least once daily; however, when temperatures drop near the end of the composting
processing the windrow turning may be performed every other day.

It is anticipated based on the bench scale testing in progress that five to six weeks will be
required for composting to be completed; however, the batch may be completed faster or slower.
Laboratory analysis will determine when the batch is completed.

Prior to the windrow being turned (i.e. aerated), temperature and moisture data will be collected
daily from each windrow at several points (10 equal distant points) along each windrow.
Moisture data will be collected using a soil moisture meter equipped with a two-foot solid probe
that can be pushed into the windrows. Temperature data shall be collected using a stainless steel
probe equipped with a thermocouple attached to a digital thermometer. The probe is
approximately 8 feet long and should be easy to insert deeply into the windrows.

For sample collection purposes, personnel shall collect composted material (after turning) at
roughly 10 equally distanced points along each windrow and place the soil in a 1-gallon zip-lock
bag to constitute a composite sample. Composite samples from each windrow will be submitted
to the laboratory for analysis for nitroaromatics using Method 8330.

It is estimated that five to six weeks will be required for composting to be completed; however,
the batch may be completed faster or slower. The composting process will conclude when
nitroaromatic levels in all soils have been reduced to levels suitable for off-site disposal at a non-
hazardous landfill. Completion of composting shall be determined by laboratory analysis.
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Stabilization - Lead Treatment Process

TMG Services, Inc. will utilize the services of Tetra Tech to treat lead contaminated soils at the
site. Tetra Tech will provide on-site consulting support for the storage and handling of chemical
amendments, implementation of the lead stabilization process, and safety operations. The first
batch of soil treatment will be the test batch to define site-specific implementation procedures for
the remainder of soil treatment.

Soil that is impacted by lead (separately or in combination with nitroaromatic co-contamination)
will be treated using a biotic/abiotic process under the guidance of Tetra Tech consulting
personnel. This process will involve the addition of mushroom compost or other suitable slow
release organic substrate with the optional addition of simple sulfate salts such as sodium sulfite
or sodium sulfate if needed. The amount of additives will be based on a laboratory treatability
test to be performed onsite. Lead treatment will be performed following the alkaline hydrolytic
process for soils co-contaminated with explosives and lead. The addition of mushroom compost
provides a carbon source for biotic conversion of native sulfate (or sulfate which is often
incorporated into the mushroom compost or via sodium salts) to sulfide. Once sulfide becomes
the predominant sulfur species, lead sulfide or galena is the preferred form of lead and remains
so over a wide pH range. Lead sulfide is one of the most stable lead species that prevents its
mobilization in soil. Additional information on the lead stabilization process is included in
Appendix C.

Treatment will be performed as necessary until the soil passes TCLP analysis. Non-hazardous
soil will be transported to the Erie County Landfill for disposal. Soil that fails the TCLP analysis
for any TCLP constituent may be further treated on-site, if appropriate, or it may be disposed at
EQ Environmental’s Wayne Disposal Facility in Michigan. The soil will be stored on-site until
all excavated soils have been characterized and approved for disposal.

Bench-scale Laboratory Testing — AH and Lead Stabilization

Two bench-scale tests will be performed onsite with the goal of providing design information
and reagent quantities for field soil treatment. The first test will be for nitroaromatics destruction
and the second test for lead treatment. Soil tests will be performed in plastic/glass pans with
suitable covers in an on-site building at room temperature. Soil will be collected from a known
contaminated area and will be sampled for baseline concentrations. An optimization test using
different dosages of caustic reagents and catalysts will be examined to arrive at the required field
dosage. Water will be added and mixed into the soil to attain saturation. Samples will be
collected periodically over a two-week period and analyzed for constituents of concern and
inorganic parameters such as nitrite, nitrate, and pH. Results will be used to confirm the process,
obtain scale-up information for dosing in the field, and provide an initial estimate of the
timeframe of treatment for each batch.
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Lead treatment treatability studies will be performed on soils which need metals treatment
separately or following alkaline hydrolysis. These studies will also be performed in plastic/glass
pans with suitable covers following the bench-scale tests of nitroaromatic-contaminated soils.
Design amounts of biotic (mushroom compost or other carbon substrate) amendments along with
abiotic amendments as needed (sulfate or sulfite) will be added in a range of concentrations in
each pan to arrive at the optimal amount for field treatment. Samples will be collected
periodically for a two-week period and analyzed for TCLP and other parameters such as pH.
Results of the test will be used to confirm site-specific design parameters the biotic/abiotic
process for lead treatment, obtain scale-up information for dosing in the field, and provide an
initial estimate of the timeframe of treatment for each batch. In the event Tetra Tech identifies a
more effective lead treatment process that varies from the process described above, an
amendment to this Plan of Operations that describes the revised treatment process will be
submitted to USACE.

Land Disposal Restrictions

The table on the following page outlines how the applicable LDRs will be met for the COCs in
TNTC.
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Table 7-2: Land Disposal Restrictions

LDR
CoC mF;/CIig L%I/‘LP UTS ATS
mg/kg mg/kg
Nitroaromatics

2-ADNT 1.7 NA NA NA
4-ADNT 1.3 NA NA NA
2,4-DNT 6.5 0.13 140 1400
2,6-DNT 1.0 NA 28 280
2,4,6-TNT 8.0 NA NA NA
PCBs
Aroclor 1254 1.0 NA 10 100
Aroclor 1260 1.0 NA 10 100
Semivolatile Organic Compounds
Benzo(a)anthracene 1.0 NA 3.4 34
Benzo(a)pyrene 1.0 NA 3.4 34
Benzo(b)fluoranthene 1.0 NA 6.8 68
Dibenz(a,h)anthracene 1.0 NA 8.2 82
Indeno(1,2,3-cd)pyrene 1.0 NA 3.4 34
Metals
Lead 400 5.0 0.75 7.5
COC - Chemical of Concern
RG - Remedial Goal
TCLP - Toxic Characteristic Leachate Procedure
LDR - Land Disposal Restrictions
UTS - Universal Treatment Standards
ATS — Alternate Treatment Standard for Soil

The remediation efforts in TNTC will need to meet RG, TCLP and ATS requirements before
placement on-site. For disposal off-site at Erie County Landfill, the COC must meet TCLP
limits.

8.0 ANALYTICAL REQUIREMENTS

TMG will use Test America, located in North Canton, Ohio to perform the analytical testing for
the confirmation and waste characterization samples associated with this project. Test America
is a USACE QSM-certified laboratory (as required by USACE). Test America’s detection and
quanitation limits are based upon their minimum detection limit (MDL) studies and are specific
for each media and the instrumentation used. The laboratory shall follow the most currently
promulgated USEPA methods. Test America’s QAPP and Certificate of Accreditation are
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included in Appendix E. An example of the Test America’s Chain-of-Custody form is included
in Appendix D.

8.1 Borrow Area

TMG shall collect representative samples of the borrow material and have it analyzed for the
parameters listed in Table 8-1.

The borrow material is located on the Barnes Nursery property at the corner of Hull Road and Camp
Road in Huron, Ohio which is in close proximity to the site. It will not be necessary to access
PBOW to conduct sampling of the borrow material. The borrow material will be sampled and
analyzed to ensure that the borrow material is not contaminated. One sample per 1000 cubic yards of
material estimated for backfill will be collected. It is estimated that a maximum of approximately
4000 cubic yards of borrow soil will be needed for backfilling the excavations. Therefore, a total of 4
samples will be collected and analyzed. The samples will be 5 point composite samples, collected
using dedicated disposable sampling equipment. The borrow material will be considered appropriate
for use in backfill of excavated pits if all chemical constituents are below the RGs listed in Section
3.1, Tables 3-1 and 3-2, and the samples pass the TCLP. Table 8-1 summarizes the analytical
requirements for the borrow material.
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Table 8-1

: Chemical Analyses of Borrow Material

Number Size & Maximum Holdin
Analytical Parameter of Method Container Preservative . g
Time
Samples Type
28 days for mercury, 6
. SW846/30508, o ’
Target analyte list (TAL) metals 4 6010B. 7471A 1 9-ounce glass | Ice 4°C months for other
metals
. o Delivery within 48
Volatiles 4 SW846/8260B | 3 glz_iss vials Ice 4°C, no hours, 14 day hold
(1 Kkit) headspace ti
ime
7 days until
. , o extraction, analyze
Semi-volatiles 4 SW846/8270C | 1 9-ounce glass | Ice 4°C within 40 days of
extraction
7 days until
Polychlorinated biphenyls ) 0 extraction; analyze
(PCBS) 4 SW846/8082A. | 1 4-ounce glass | cool to 4°C within 40 days of
extraction
. . SW-846/8330 o Extract 7 days
Total Nitroaromatics 4 1 9-ounce glass | Ice 4°C Analyze 40 days
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8.2  Confirmation Sampling of Excavated Areas

TMG will excavate 15 areas to the horizontal and vertical limits described in Task 6 of the SOW
and reiterated in Section 1.2.1 of this plan. These excavation requirements were defined in the
RI/FS. Once these limits have been reached, TMG will use the confirmation sample results to
determine if the excavation limits have been reached for each excavation. Personnel will not
enter the excavation areas to perform sampling. Samples will be collected from the backhoe
bucket using a trowel or shovel. Pursuant to the SOW, confirmation sample shall be collected as
described previously in Section 5.2 of this plan. Refer to the site maps in Appendix B for the
configuration of each excavation area. Larger scale maps will be used to identify the location of
each confirmation sample. Each confirmation sample location will be marked on the map for
each AOC. The maps will be maintained in the trailer. Following the excavation of the
contaminated soil from a pit, confirmation samples will be collected from the walls and floor of
the pit. The samples will be submitted to the laboratory for analysis to determine if the walls and
floor of the excavation are “clean” or if additional excavation will be required. Pursuant to the
SOW, TMG will collect a minimum of five samples from each individual excavation pit for
confirmation analysis using SW-846 Methods for nitroaromatics, lead, PCBs, and PAHSs.

One confirmation sample shall be collected from each of the sidewalls near the midpoint of the
excavation and at the floor near the midpoint of the excavation. For those areas where the length
exceeds 20°-25, 2 samples will be collected along the length (whether on a sidewall or floor). If
the walls are longer than 507, then a sample will be collected within each 25’ length in order to
get representative samples along the wall length. In the event the bottom of the excavation
encounters groundwater or bedrock, no confirmation sample will be collected.

Initially, each of the samples collected from an excavation shall be placed in individually labeled
1-gallon zip lock bags and placed on ice. The zip lock bags shall be properly labeled (i.e.
excavation area, wall ID, time, and date). The samples soil will be transferred from the bag to
an individually corresponding laboratory-supplied sample container and sent to the laboratory for
confirmatory analysis. Analytical data from the confirmatory samples sent to the laboratory will
be used to determine if the excavation has resulted in the removal of the contaminated soils to
below the RGs. Upon receipt of the results from the confirmation sampling, and it is determined
the remaining soil is still contaminated, TMG will notify USACE. Under this Plan of
Operations, excavations will not exceed those outlined in the SOW.

8.3  Confirmatory Analysis

Refer to Table 8-2 below, which specifies the analytical method, sample containers, preservation
procedure, and holding time requirements for the confirmation samples collected for this project
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8.4  Evaluation of Confirmation Sample Results

Upon receipt of the results of the confirmation samples, TMG will calculate the Hazard Index
(HI) and Incremental Lifetime Cancer Risk (ILCR) for each excavation. The HI must be </=1
and the ILCR must be </= 1x10®. Exceedance of an individual RG within an excavation will be
acceptable as long as the HI and ILCR meet the criteria above.
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Table 8-2: Analysis of Confirmatory Samples

Analytical . . . Maximum Holding
Parameter Method, SW-846 Size & Container Type Preservative Time
Soils Sediment
8330 8330 (modified, if 1 9-ounce glass bottle Extract 7 days
Nitroaromatics necessary) with Teflon lined lid Ice 4°C Analyze 40 days
28 days for mercury,
TAL Metals 3050B/6010B/7471A | 3050B/6010B/7471A | 1 9-ounce glass Ice 4°C 6 months for other
metals
PCBs 3540B/8082 3540B/8082 1 9-ounce glass jar Ice 4°C
SVOCs 3540C/8270C 3540C/8270C 1 9-ounce glass jar Ice 4°C
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8.5 Waste Characterization

Waste characterization for disposal of the contaminated soil and the investigation derived waste
(PPE, equipment decontamination water, etc.) is required. TCLP methods will be utilized to
characterize the waste from this site. Holding times for the samples shall not be exceeded.

For soils disposed in the Erie County Landfill, soil samples will be collected with a 12-point
composite for every 500 tons of soil. The samples will be submitted to the laboratory for
analysis. Table 8-3 specifies the analytical method, sample containers, preservation procedure,
and holding time requirements for samples collected for this project.

Table 8-3: Chemical Analysis for Waste Characterization Purposes

Analytical Parameter | Method Size & Preservative Maximum Holding Time
Container
Type
Contaminated Soil
Toxicity Characteristic | SW846/131 | 250 Ice 4°C 28 days for mercury, 6
Leaching Procedure 1, grams/glass months for other metals
(TCLP) metals 60108,
7470A
TCLP volatiles SW846/131 | 250 Ice 4°C, no 14 days
1, grams/glass headspace
8260B
TCLP semi-volatiles SW846/131 | 250 Ice 4°C 7 days until extraction,
1, grams/glass analyze within 40 days of
8270C extraction
TCLP herbicides and | SW846/131 | 250 Ice 4°C 7 days until extraction,
pesticides 1, grams/glass analyze within 40 days of
8081A, extraction
8151A
Flashpoint /pH SW846/103 | 250 Ice 4°C 7 days
0 grams/glass
Paint Filter SW846/909 | 250 None required | 7 days
5A grams/glass
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Table 8-3: Chemical Analysis for Waste Characterization Purposes (Continued)

Total Petroleum 8015B 4 0z. glass Ice —4C 14 days
Hydrocarbons (DRO)
Total Petroluem 8015B 4 0z. glass Ice 14 days
Hydrocarbons (GRO)
Investigation Derived
Waste
Toxicity Characteristic | SW846/131 | 250 Ice 4°C 28 days for mercury, 6 months
Leaching Procedure 1, grams/glass for other metals
(TCLP) metals 60108,
7470A
TCLP volatiles SW846/131 | 4 oz./glass Ice 4°C, no | 14 days
1, headspace
8260B
TCLP semi-volatiles | SW846/131 | 250 Ice 4°C 7 days until extraction, analyze
1, grams/glass within 40 days of extraction
8270C
TCLP herbicidesand | SW846/131 | 250 Ice 4°C 7 days until extraction, analyze
pesticides 1, grams/glass within 40 days of extraction
8081A,
8151A
Flashpoint /pH SW846/103 | 250 Ice 4°C 7 days
0 grams/glass
pH (water) SW846/904 | 250 None Upon arrival at lab
5C grams/glass required

8.6  Waste Manifesting

The contractor is not authorized to sign any type of waste manifest, either hazardous or non-
hazardous. The contractor must have the manifests completed properly using the NASA-
provided manifest numbers and must provide the completed manifest to the NASA FUDS POC,
Bob Lallier. The NASA FUDS POC will review the manifest to verify the information is
complete and provide the authorized signature. The contractor will coordinate with Mr. Lallier
to allow sufficient time for Mr. Lallier to review the information and to obtain his signature on

the manifest.

9.0 CONTRACTOR CHEMICAL QUALITY CONTROL

9.1 Data Quality Objectives
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that is generated. Next, the actual type of data that is required to meet these objectives is
determined, along with the appropriate data collection methodologies and quality control
procedures. The methodologies for collecting quality data must be consistent with accepted
practices and standard operating procedures that have been developed for the specific type of
data collection to insure quality chemical data. Generally, these steps have been predetermined
by the USACE for this project and are delineated in the Scope of Work.

Quality controls are incorporated into both the sample collection and analytical procedures.
Quality controls utilized in sample collection include, but are not limited to, following the
approved plans and procedures for sample collection, proper documentation of sample collection
activities and site conditions, reporting and resolving any problems during sampling activities,
and proper handling, preserving, packaging, and shipment of samples. In addition, quality
control samples (duplicates and trip blanks) are collected to check the accuracy, completeness,
precision, and comparability of the actual field samples. The contract analytical laboratory will
follow its internal quality control procedures to insure analytical data quality. The laboratory
will use the precision, accuracy, representativeness, completeness, comparability, and sensitivity
(PARCCS) defined below to insure that their internal quality control objectives have been
successfully met.

After the samples have been analyzed and the data reports have been generated, the resulting
data will be reviewed, and compared. To assess the quality of the field activities, quality control
samples (i.e. duplicates, trip blanks, matrix spikes) will be evaluated for completeness and
duplicate relative percent differences (RPDs). The calculation of RPDs from field sample and
field duplicate sample data indicates the precision of the sampling efforts as well as the sample
media. RPDs are calculated by the following equation:

RPD = (Cf — Cd)/{(Cf +Cd)/2}X 100

Where Cf is the concentration of the compound found in the field sample and Cd is the
concentration of the compound found in the field duplicate (QC) sample. The RPDs should
equal 35% or lower for soils to indicate homogeneity of the sample and the reproducibility of the
analytical data (a measure of precision). If the data does not meet the desired RPDs it may be
necessary to re-analyze the samples in question, or re-sample if problems cannot be resolved.
Decisions to re-analyze or to re-sample will be made with the joint input of the USACE, TMG,
and the contract laboratory. In this process the PARCCS of the data will be evaluated and a joint
determination of the data quality will be made accordingly.

Once all data has been received and analyzed in accordance with the above requirements, the
results and recommendations will be forwarded onto USACE. The USACE will then use this
information to make decisions regarding specific properties as they relate to project
implementation.
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The laboratory will use the following PARCCS to insure that their internal quality control
objectives have been successfully met.

Accuracy:

Precision:

Completeness:

Representativeness:

Comparability:

This is the degree to which a measurement agrees with the actual
value. The accuracy of an analytical procedure is determined by
addition of a known amount of spike standard to a field sample
matrix or a laboratory control matrix.

This is a measure of the degree of reproducibility of an analytical
value and it is used as a check of the quality of the sampling and
analytical procedures. Precision is determined by analyzing
replicate samples. Duplicate samples will be collected in the
field for this project.

Completeness is a measure of the amount of the data obtained from
a measurement system compared to the amount that was expected
to be obtained under normal conditions. The minimum level of
completeness expected is 95% for each analytical method
requested. This level is met in the laboratory by ensuring proper
sample extraction procedures. This level is met in the field by
collecting enough sample that the laboratory has an ample amount
in case they need to reanalyze the sample.

Representativeness expresses the degree to which sample data
accurately and precisely represents actual conditions.
Representativeness is a qualitative determination. The
representativeness objective of the quality assurance program is to
eliminate conditions that may result in non-representative data.
Maintaining sample integrity is of the utmost importance.

Comparability is the confidence with which one data set can be
compared with another. When traceable standards and standard
methodology are used, the analytical results can be compared to
other laboratories with similar operating procedures. Quality
Assurance samples will not be collected for this project.

All field activities will be performed in accordance with the protocols outlined in this Plan of
Operations. Samples will be kept in ice filled coolers until they are shipped via overnight
express or hand delivered to the laboratory.

Final Plan of Operations

Remedial Action Construction
Contract Number: W91237-10-C-0002
Page 41



9.2 Lab Quality Assurance for Chemical Data Measurement

The overall QA objective is to ensure that data of known and acceptable quality is generated
from both field and laboratory activities. Test America will be responsible for ensuring that their
personnel adhere to their laboratory Quality Assurance Plan (QAP). The number and types of
internal QC checks for each analytical method are defined in the laboratory's QAP, which is
contained in Appendix E. The laboratory must follow the quality objectives for precision,
accuracy, representativeness, comparability, completeness, and method detection

limits as set forth in their laboratory QAP. The USACE QA laboratory will be responsible for
ensuring that their personnel adhere to their laboratory Quality Assurance Plan (QAP).

All data generated from the chemical analysis will be reported in accordance with the Scope of
Work. Any sample failing the method or laboratory quality control limit may be re-analyzed.
The analytical laboratory, TMG, and the USACE will jointly make the decision regarding re-
analysis. Internal QC results should include information about agreement between replicate
analyses, spike and surrogate recoveries.

The Remedial Action Summary Report shall include analytical results and a Level 3 Quality
Control data report from the laboratory. The Level 3 data package shall include the following:

e Case Narrative (information shall include the number and type of samples received,
analysis of those samples, any problems that occurred, whether quality control was within
acceptable limits, etc.)

e Analytical Report (summary of all sample analysis information including surrogates for
organic methods.) Detection limits/reporting limits shall be included.

e Chain-of-Custody

e Summary of Quality Control (a summary shall be included of all quality control specific
to the project.) This may include method reagent blanks, mid-level calibration checks,
spike and spike duplicates, sample duplicates, laboratory control samples, laboratory
control sample duplicates (if applicable), and surrogate recoveries (if applicable). All QC
shall include acceptance criteria and relative percent data where applicable.

9.3  Field Quality Control for Chemical Data Measurement

Field quality control is as vital to a project as is quality control within the laboratory. Proper
execution of each project task is needed in order to yield consistent reliable information that is
representative of the media and conditions being measured. The overall quality assurance
objective is to ensure that data of known quality is generated so that it will be useful in meeting
the intended project objectives. The Project Manager will be responsible for seeing that field
personnel (TMG Services, Inc. and subcontractors) adhere to TMG’s QCP.

QC field oversight checklists to be used for field activities are provided in Appendix D. The
field oversight checklists should be completed for each project site. The Project Manager shall
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provide an explanation on the QC field oversight sheets for any items that he marks were not
completed. The Project Manager will review the following items with the field crew prior to

beginning on-site operations.

Scope of Work

Contents of this Plan of Operations

Contents of Site-Specific Safety and Health Plan (SSHP)
Contents of Quality Control Plan (QCP)

Field equipment to be used at project sites

Sample collection equipment

Labeling for sample containers

Chain-of-custody forms

Laboratory information

Proper preservation methods for samples

Proper packaging and shipping procedures for samples
Proper equipment decontamination procedures

Proper use of field screening and/or field monitoring equipment

10.0 EQUIPMENT DECONTAMINATION

Disposable equipment (spoons/gloves/trowels/bags) will be used for sampling the windrows.
The excavator bucket will be used to sample the floors and walls of the excavations. Any non-
disposable equipment associated with sampling or excavation will require decontamination.

All non-disposable sampling equipment will be thoroughly cleaned. Decontamination of all the
sampling equipment will be accomplished prior to and between sampling. All decontamination
activities for the backhoe bucket will be set up at a temporary decontamination pad. The steps of

the decontamination process for the backhoe bucket will be as follows:

Brush off the backhoe bucket to remove gross contamination
Wash equipment with soap and water
Rinse equipment with distilled water

Table 10-1 outlines the general decontamination procedures for sampling equipment that will be

reused at the site.
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Table 10-1: Decontamination Procedures

Parameter Alconox® Tap Water Deionized Air Dry
Wash Rinse Water Rinse

Nitroaromatics
Lead yes yes yes yes
PAHs
PCBs

In cases of gross contamination on sampling equipment, a tap water wash may first be performed
to remove clumps of dirt in order to make the detergent wash more effective. The detergent
wash shall be a non-phosphate detergent solution, which will be used with brushing or
circulating techniques to remove gross contamination. Potable tap water will be used as a rinse
for the equipment. The analytical laboratory performing the analysis shall be consulted prior to
sampling to ensure that decontamination procedures do not affect the subsequent analysis. A
triple rinse with deionized water shall follow all other decontamination reagents.

All rinsates will be collected and properly disposed. Drums, buckets, water, detergent, and
brushes will be located in the work area. Drums will be available for containerizing the
decontamination waste.

Transportation and Disposal of Investigation Derived Waste

IDW (PPE, decontamination liquids, and all waste/media generated from the investigation
activities) from the site shall be disposed in accordance with this Plan of Operations and in
compliance with USEPA’s off-site disposal policy, Resource Conservation and Recovery Act
(RCRA) regulations including the RCRA land disposal restrictions for on-site and off-site waste
disposal, and the Department of Transportation’s (DOT) regulations. TMG will arrange for all
services necessary for transport and disposal of the waste at an appropriate disposal facility.
Analysis of the waste will be performed to identify potential hazardous constituents prior to
disposal. Personnel will adhere to the safety procedures as outlined in the Site-Specific Safety
and Health Plan. Personnel will wear, at a minimum, Level D PPE when performing waste
sampling activities. Representative samples of the IDW shall be collected for characterization
prior to disposal and analyzed for the parameters shown in Table 8-3.

Non-hazardous liquid waste may be transported by Midwest Environmental Services, Inc. or
other permitted waste transporter to a designated disposal facility. Non-hazardous solid waste
may be disposed at Erie County Landfill. All hazardous IDW will be transported to an
appropriate disposal facility (EQ Environmental in Michigan) by Midwest Environmental
Services, Inc., or other licensed and permitted hazardous waste transporter.
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TMG will be responsible for laboratory analyses and proper disposal of the IDW in accordance
with applicable state and federal laws. The contractor must have the manifests completed
properly using the NASA-provided manifest numbers and must provide the completed manifest
to the NASA FUDS POC, Bob Lallier. The NASA FUDS POC will review the manifest to
verify the information is complete and provide the authorized signature. The contractor will
coordinate with Mr. Lallier to allow sufficient time for Mr. Lallier to review the information and
to obtain his signature on the manifest.

TMG will provide the USACE with the following documentation concerning the disposal of all
IDW from the site:

Laboratory analysis

Copies of waste profiles which include land disposal restriction notifications
Signed manifests (hazardous and non-hazardous)

Weigh slips for bulk transport

11.0 FIELD DOCUMENTATION PROCEDURES

The following sections outline the standard practices and procedures for proper documentation of
activities for this project. Standard documentation required on all USACE projects, including
daily reports and field logs will be completed by the Project Manager.

11.1 Daily Quality Control Report, Field Logbook/Field Activity Forms

The daily Quality Control Reports (QCRs) will be maintained in bound notebook located in
TMG’s office trailer. The QCRs will include daily records of significant events, observations,
and measurements during field investigations. In addition, the QCR will include information on
any soil sampling conducted during the course of the day’s activities. All pertinent information
regarding the site and sampling procedures must be documented in indelible ink. Notations
should be made in logbook fashion, noting the time and date of all entries. The QCRs and the
field records will include the following information:

Site Location

Project Number or Work Order Authorization

Name and title of author

Names and responsibilities of field personnel on site

Names and titles of site visitors

Sampling location and number of samples taken

Sample description (color, odor etc.)

Sample collection method and sample preservation methods
Sample ID numbers
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Dates and times

Matrix of sample

Photograph logs

Sampling changes, modifications or change orders
Weather conditions

Other applicable comments

11.2 Photographs

Photographs will be taken of all site activities. For each photograph taken, the following items
should be noted in the field logbook or as the name of the electronic file:

e Date and time
e General direction faced and description of the subject taken

11.3 Sample Identification Labeling

Sample labels are required to properly identify the samples. All samples will be labeled in the
field and care will be taken to assure that each sample container is properly labeled. Once the

label is applied to the bottle and sample identification and other required information is placed
on the label, the label will be covered with clear tape to prevent damage or accidental removal.
The samples will be wrapped with bubble wrap and placed in sealed plastic bags. Labels will

contain the following information:

Site location and project number

Sample Identification number assigned in accordance with the Scope of Work
Description of the sample

Time and date sample was taken

Notation of whether preservatives were added to the sample and type of preservative
Type of sample (such as a grab or composite)

Type of analysis requested

All field documentation should be done in indelible ink. Errors in field sampling documents will
be corrected by drawing a single line through the error, writing in the correction, and initialing
and dating.

The sample nomenclature for this project will be as follows:

(Project Number)-(Building Number)-(Confirmation (C) or Disposal (D)-001, for example:
0922-696-C-001
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11.4 Chain-of-Custody

Chain-of-custody procedures provide documentation of the handling of each sample from the
time it is collected until analysis is completed. Chain-of-custody procedures are implemented so
that a record of sample collection, transfer of samples between personnel, sample shipping, and
receipt by laboratory that will analyze the sample is maintained. The chain-of-custody record
serves as a legal record of possession of the sample. To simplify records and eliminate potential
litigation problems, as few people as possible should handle the samples during the investigation.

The chain-of-custody should be filled out on-site and shall include the following information:

Project number

Project manager

Site location

Client contact

Description of the sample

Time and date sample was taken

Notation of whether preservatives were added to the sample

Type of preservative

Type of sample such as a grab or composite

Matrix of sample

Amount of sample being transported to the laboratory

Sample number or ID assigned in the field

The appropriate analytical parameters to be tested

Custody seals shall be placed on the sample cooler and covered with tape
Any other information that the sampler feels is pertinent to the analysis of the sample(s).

The sampler must sign the chain-of-custody and all sample containers will be transported with a
chain-of-custody form. Shipping containers will be sealed for shipment to the laboratory. The
original chain-of-custody form will accompany the shipment and TMG will retain copies. A
sample chain-of-custody form is located in Appendix D.

11.5 Weekly Equipment Checklists

TMG will conduct weekly inspections of the heavy equipment that is on-site. An example of the
checklist is included in Appendix D.

11.6 Daily Safety Meeting

TMG will conduct daily “tailgate” safety meeting to review the work to be performed during the
day and to discuss any potential workplace hazards that may be encountered, and to act as a
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reminder to maintain levels of hydration and to take frequent breaks during heat and cold
conditions. An example of the Daily Safety Meeting form is included in Appendix D.

11.7 Corrections to Documentation

All original data recorded in field logbooks, on sample labels, and chain-of-custody records are
to be written in indelible ink. If an error is made on any document related to this project,
corrections should be made by drawing a single line through the error and entering the correct
information. The erroneous information will not be obliterated. Any error discovered on a
document should be corrected by the person who made the entry. All corrections will be
initialed and dated.

12.0 SAMPLE PACKING AND TRANSPORTATION
The following are procedures for packaging and shipping of samples for this project:

o All samples will be chilled immediately after collection.

e Each sample container will be placed in a separate plastic bag and sealed.

e A cooler will be used as the shipping container. In preparation for shipping samples, the
drain plug on the cooler will be taped shut from the inside and outside, and a large plastic
bag will be used as a liner for the cooler. Inert packing material will be placed in the
bottom of the liner.

e The sample containers will be placed upright in the lined cooler and secured to prevent
breakage in shipment.

e All samples will be shipped to the laboratory on ice and chilled to 4 °C.

e Plastic ice packs or ice placed in double plastic bags will be placed around, among, and
on top of the sample containers.

e The Chain-of-Custody will accompany the samples and will be placed inside a sealed
plastic bag taped to the inside lid of the cooler.

e The cooler will be taped shut with strapping tape.

e At least two signed custody seals will be placed on the cooler (one in front, the other on
the side).

13.0 DAILY QUALITY CONTROL REPORTS

During the field investigation and excavation activities, Quality Control Reports (QCR) will be
prepared daily, dated, and signed by the On-site Supervisor or the QC Officer. TMG will utilize
the USACE QCR Report Form (see Appendix D). The following information will be recorded
on the QCR:
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e Weather information

e Field instrument measurements

Departures from the approved plans (any deviation that may affect data quality objectives
must be conveyed to the USACE immediately)

Personnel on-site and their job activities

Any problems encountered

Instructions from government personnel

Photographs

Photographs will be date stamped to correspond with the daily QCRs. This will allow for cross-
referencing the daily activities and to observe the activity in the photograph.

14.0 SPILL PREVENTION, CONTAINMENT, AND COUNTERMEASURE PLAN

In cases of spills it is very important to make sure that the area is secured and that the situation is
assessed quickly. Ventilation, vapor suppression, and dust suppression may be required prior to
cleaning up a site. Trained personnel shall clean up spills quickly unless safety reasons prevent
it. The on-site TMG personnel have been trained in hazardous waste operations and emergency
response, and will be trained in the spill prevention procedures for this project. The Project
Manager/On-site Supervisor will immediately report the spill to the appropriate agencies with
notification to USACE POC. Additionally, it may be appropriate to contact the OEPA,
Northeast District Office (330-963-1200).

Based on the information in this plan, the chemicals that will be used for the alkaline hydrolysis
and lead stabilization listed below with the Reportable Quantities (RQs).

Chemical Chemical Abstracts RQ Notification
Service Registry Requirements
Number (CASRN)
Sodium Hydroxide 1310-73-2 1000 Ibs. See note (a) below
Ferric Chloride 7705-08-0 1000 Ibs See note (a) below
Citric Acid Not Applicable No RQ (49 CFR Part | Document estimated
172.101) amount spilled.

(a) Any person in charge of a vessel or an offshore or an onshore facility shall, as soon as he or
she has knowledge of any release (other than a federally permitted release or application of a
pesticide) of a hazardous substance from such vessel or facility in a quantity equal to or
exceeding the reportable quantity determined by this part in any 24-hour period, immediately
notify the National Response Center ((800) 424-8802; in Washington, DC (202) 426—-2675 or
(202) 267-2675; the facsimile number is (202) 267-2165; and the telex number is 892427).
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14.1 Potential Spills
Potential sources for spills on this project are:

Spills or leaks of decontamination liquids from equipment decontamination activities.
Spills or leaks of decontamination liquids from personnel decontamination activities.
Petroleum leaks from trucks or heavy equipment used at the site.

Chemical spills (alkaline hydrolysis process-related)

Material Data Safety Sheets (MSDS) for the products that may be brought onsite will be
maintained in a notebook at the site. Chemicals/petroleum products will not be stored onsite
without a current MSDS being provided and kept onsite. Petroleum products will not be stored
on-site. PPE and small amounts of lab waste (less than 5 gallons of lab waste) are the only waste
materials to be accumulated and stored for subsequent disposal.

14.2  Spill Prevention

This plan represents a written commitment by TMG and their contractors to supply the
manpower, equipment, and materials required to expeditiously control and remove any potential
harmful spills that may occur at the NASA PBS site due to project activities. The following are
spill prevention procedures that will be implemented at the site:

e All drums used to store liquids that would be harmful to the environment if spilled will be
checked on a weekly basis. The Site Superintendent will perform the weekly inspections.

e Heavy equipment (trucks, excavators, etc.) shall be inspected daily prior to use to ensure
that they are not leaking.

e A secure area will be used for the storage of decontamination fluids.

e Personnel will be instructed as to their particular requirements as described in this Spill
Control Plan

14.3  Spill Response
In the event of a spill or a leak, site personnel will:

¢ Inform the Project Manager and Site Superintendent immediately. The PM or SS will
immediately inform the USACE of any spills, regardless of the spill location and/or
amount. All nonessential personnel will be cleared from the area. Personnel trained in
emergency response and spill control measures will be utilized to contain any spillage of
materials.

e Personnel will isolate the area.

e If spill occurs outside of the exclusion (hot) zone, then personnel must designate the spill
area as an exclusion zone to limit potential exposure to onsite personnel.
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14.4

Trained personnel will attempt to locate the source of the spillage and stop the flow if it
can be done safely.

Trained personnel will begin containment and recovery of the spilled materials.

PPE required during spill response for this project will at a minimum be Level D PPE.
Level C or higher PPE may be used if spill conditions so warrant.

Spill clean up shall be performed only by personnel who are trained with spill response
procedures.

Material safety data sheets (MSDS) shall be posted for any potential hazardous materials
that are expected to be encountered or used.

Spills will be reported to the USACE and NASA POCs. If appropriate, the OEPA,
Northwest District Office (330) 963-1200 and the National Response Center (800) 424-
8802 may be notified.

Fire extinguishers will be available on-site and ready for use.

This Spill and Emission Control Plan will be posted at the site

Spill Containment

Spill containment equipment will be located on-site. Materials used for cleanup shall be placed
in drums for proper disposal according to appropriate state and federal regulations. Spill
containment material that will be on-site is:

Absorbent pads, booms, or rolls (sufficient number to absorb a minimum of 200 gallons
of spilled liquids)

Drums containing IDW waste or other materials will be stored within in a lined dike area
capable of containing any spills or leaks.

The following are requirements for handling drummed materials on-site:

All drums and containers used will meet Department of Transportation (DOT),
Occupational Safety and Health Administration (OSHA), and USEPA regulations for the
waste that they contain.

Drums and containers will 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 for the site will be organized so as to minimize the amount of drum or
container movement.

Employees involved in the drum 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 (absorbent, pillows, etc.) will be stationed in the immediate area.
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e Drums or containers that cannot be moved without failure shall be emptied into a
structurally sound container.

14,5 Spill Reporting

TMG personnel are to immediately report any imminent or actual spills to the TMG Project
Manager and/or On-site Superintendent. The TMG Project Manager or On-Site Superintendent
will report the information to the National Response Center (800) 424-8802 and Ohio EPA
Northwest District Office (330) 963-1200 if the spill is a reportable quantity. Subsequently,
TMG (Project Manager or On-Site Superintendent) will notify USACE POC. It is of great
importance for personnel to gather the following information if they encounter an imminent or
actual spill.

The location of the release or imminent release.

The name and quantity of the material involved, to the extent known.

The possible source or cause of the release.

The date and time of the release.

A description of any emergency response actions taken or currently being taken by
others.

The reportable quantities and requirements are listed in the table in Section 14.0. After the
cleanup of a spill, the Project Manager will investigate to determine the possible cause of the
spill. The Project Manager shall implement corrective actions to prevent a reoccurrence of the
spill.

14.6  Contingency
In the event that on-site field personnel cannot handle the spill, TMG will dispatch an
Emergency Response Team. The Emergency Response Team has been trained and has sufficient
equipment to perform spill cleanup for this project.
15.0 PROTECTION OF RIVERS, STREAMS, AND IMPOUNDMENTS
15.1 Erosion and Silt Control
TMG shall exercise every reasonable precaution throughout the life of the project to prevent
silting of ditches and streams at the site. Erosion and silt control measures shall include, but is
not limited to, the following:

e Prior to suspension of excavation operations for any appreciable length of time, TMG

shall shape the top of earthwork in such a manner as to permit the runoff of rainwater and
shall construct earth berms along the top edges of embankments to intercept runoff water.
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16.0

The berm construction shall not be permitted to decrease the stability of the embankment
section.

Preventive measures taken to adequately control any run-off or run-on of water to
excavation areas or to the storage/staging areas. Should such preventive measures fail
and an appreciable amount of material begins to erode into a waterway, TMG shall act
immediately to bring the silt under control.

Excavated soil shall not be deposited in or so near to waterways that it will be washed
away by high water or runoff.

Diversion ditches will be constructed around areas where running or standing water is
present.

No erosion control measures that are constructed on-site will allow migration of
contamination onto adjacent “clean” soil.

AIR EMISSION CONTROLS

If necessary, water will be used for dust control in areas of excavation and on haul roads. The
Project Manager/On-site Superintendent and the Quality Control Officer (QCO) will make visual
observations of dust levels to determine if water suppression is necessary and/or working.
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17.0 PREPARATION AND SUBMISSION OF DRAFT AND FINAL CONSTRUCTION
COMPLETION REPORT

Upon completion of the field activities, TMG will prepare a Construction Completion Report
which details all of the activities associated with the project efforts, including in-house and field
activities. TMG will follow the formats established in the previous reports for TNT Area B and
Pentolite Road Red Water Ponds Area. The draft and final reports will include, at a minimum
the following details:

e Introduction
Site Location and Description
History
Regulatory History
Background Soils Information
Construction Activities (site preparation, excavation, sampling, treatment, stabilization,
disposal, erosion control, backfilling, site restoration, grading and seeding, manifesting,
analytical results, etc.)
e Performance Standards and Construction QC
e Final inspection checklists
e Conclusions and recommendations

TMG will address the items that pertain to this project. The draft report will be submitted to
USACE for review and comment. TMG will respond to the comments and incorporate the
responses into the final report. Comments and responses generated from TMG’s internal review
and USACE reviewers will also be included in the QC appendix of the final report.

18.0 GRADING AND SEEDING OF THE AOCS

Upon completion of the excavations, and receipt of the confirmation laboratory analysis,
calculation of the HI and ICLR to document that the COCs have been removed from the pit and
the walls are clean, TMG will begin backfilling the excavations. Clean soil from the borrow site
or soil excavated from TNT Area C activities that have been treated will be used for backfilling
the excavation pits. Once a pit has been backfilled, it will be graded to a slope consistent with
the surrounding area.

TMG will consult with John Blakeman, Prairie Grass Biologist who is knowledgeable in the
native prairie grasses, to verify which grasses should be planted in the TNT C area. TMG will
work with Mr. Blakeman to make sure the seeding is accomplished during the proper season to
assure a successful start to growing the specific vegetation.
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19.0 PUBLIC MEETING SUPPORT

TMG will support the USACE Technical Manager and Project Manager during PBOW Team
and Restoration Advisory Board and public meetings. TMG will prepare slides and handouts as
necessary to convey information about the project and present the information highlighting the
requirements and results/recommendations of the project.

20.0 THREATENED AND ENDANGERED SPECIES SURVEY

USACE conducted a vegetation survey in September 2000 with Davey Resource Group during
which time Gentiana clause located. USACE conducted another survey in September 2009,
supported by Davey Resource Group. Based on the findings of the 2009 survey, TNT C area
contains mostly moderate to dense shrub thickets with scattered trees. There are also a few
forested areas, and some upland old field, primarily associated with roads, buildings and
formerly disturbed areas. The Gentiana clause, or Closed Gentian could not be relocated. Based
on the surveyor’s efforts, no Threatened and Endangered species were located within the TNTC
area and therefore does not pose an issue during the construction efforts. The report from Davey
Resources Group is included as Appendix F of this plan.

21.0 WETLANDS

The entire TNT C area was evaluated for wetlands and of the ones found, only one was found to
be within an AOC. This area is one of the 15 AOCs in TNTC and is designated as the Drainage
Ditch. Davey Resources Group stated that the area is a man-made drainage ditch along the edge
of an access road. The ditch is a wetland based upon vegetation, hydrology, and soils. The ditch
has a direct surface water connection with the small intermittent stream to the west. This is a
non-isolated wetland subject to federal regulation. Because the wetland is artificial, there should
be minimal amount of mitigation required for any impact. USACE wetlands experts stated that
the area is well below the minimum acreage (1/10™ acre) that would require mitigation, impact
would be minimal in the absence of mitigation, the area would self-mitigate from the natural
carry-down action of the upstream seed bank.

As part of the project, the area will be sampled again to determine the 2,4,6-TNT, 2-ADNT, and
4-ADNT concentrations. These COC were documented in the FS as being above the RG values.
TMG will sample the sediment in the area and provide the results to USACE POC for their
evaluation as to if remediation is still required.
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22.0 ROAD REPAIR

The roads in the area of TNTC are currently in “rough” condition. The roads leading to the
AOCs have some asphalt underlying a soil cover which has accumulated over the years.

Damage to the roads in the area of the excavations is not anticipated, but in the event ruts or
holes develop as a result of the project activities, they will be repaired by grading the ruts, rolling
and filling holes with gravel.

The roads leading to the treatment pad or to the exit of PBOW from the treatment pad appear to
be in passable condition with some holes where the asphalt has wash away or degraded by age or
traffic. The roads will be restored to the current condition using gravel where appropriate and
asphalt patch where appropriate. If damage by project-related traffic impacts the road severely,
beyond current conditions, the road will be brought back to their current condition.

23.0 PROJECT SCHEDULE

The proposed project schedule is as follows:

Submission of 8 copies of the Draft SSHP, May 2010

the Draft QCP, and the Draft Plan of Operations

Submission of 6 copies of the Final SSHP, 10 days after approval of response to

QCP, and Plan of Operations comments but prior to beginning intrusive
fieldwork

Submission of Draft Construction 450 days (15 months) after approval

Completion Report of work plans

Submission of Final Construction 30 days after approval of response to

Completion Report comments

24.0 REFERENCES

The following reference materials were used in compiling the information contained in this Plan
of Operations and/or will be used in other documents associated with this project.

EM-200-1-3, “Requirements for the Preparation of Sampling and Analysis Plans,” U.S. Army
Corps of Engineers, February 2001

EM-200-1-6, "Chemical Quality Assurance for Hazardous, Toxic and Radioactive Waste
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Projects (HTRW)," U.S. Army Corps of Engineers, October 1997

ER-1110-1-263, “Chemical Data Quality Management for Hazardous Waste Remedial
Activities,” U.S. Army Corps of Engineers, April 1998

CELRHR 5-2-7, “Quality Management Plan,” U.S. Army Corps of Engineers, May, 1999

ER 385-1-92, “Safety and Health Document Requirements,” U.S. Army Corps of Engineers,
March 1994

EM 385-1-1, “Safety and Health Requirements Manual,” U.S. Army Corps of Engineers,
September 1996

EM 200-1-2, “Technical Project Planning Process,” U.S. Army Corps of Engineers,
August 1998

EM 200-1-1, “Validation of Analytical Chemistry Labs,” U.S. Army Corps of Engineers, July
1994

ER 1165-2-132, “HTRW Guidance for Civil Works Projects,” U.S. Army Corps of Engineers,
June 1992

“Final Plan of Operations, Former Plum Brook Ordnance Works, Pentolite Road Red Water
Ponds, Sandusky, Ohio”, McTech Corp., July 2007

“Final Plan of Operations Addendum — TNT Area B and Pentolite Road Redwater Pond Area —
Bioremediation of Contaminated Soil, Plum Brook Ordnance Works, Sandusky, Ohio”, WTI,
October 2003

“TNT Areas A and C Remedial Investigation, Former Plum Brook Ordnance Works, Sandusky
Ohio — Volume 1 - Part 1. Shaw Environmental, Inc., August 2003

“TNT Areas A and C Remedial Investigation, Former Plum Brook Ordnance Works, Sandusky
Ohio — Volume 1 — Part 2. Shaw Environmental, Inc., August 2003

“TNT Areas A and C Remedial Investigation, Former Plum Brook Ordnance Works, Sandusky
Ohio — Volume 1 — Part 3. Shaw Environmental, Inc., August 2003

“TNT Areas A and C Remedial Investigation, Former Plum Brook Ordnance Works, Sandusky
Ohio — Volume 11, Baseline Human Health Risk Assessment and Volume 11, Ecological Risk
Assessment”. Shaw Environmental, Inc., August 2003

Final Plan of Operations

Remedial Action Construction
Contract Number: W91237-10-C-0002
Page 57



“Final TNT Areas A and C Remedial Investigation, Former Plum Brook Ordnance Works,
Sandusky, Ohio — Volume 4 — Focused Feasibility Study for Soil and Sediment”. Shaw
Environmental, Inc., August 2003

“Feasibility Study Addendum, TNT Area C — Former Plum Brook Ordnance Works, Sandusky,
Ohio”. Shaw Environmental, Inc., January 2009

“Final Proposed Plan for Soils and Sediments — TNT Area C — Former Plum Brook Ordnance
Works, Sandusky, Ohio”. Shaw Environmental, Inc., March 2009

“Addendum to Plan of Operations, Interim Soil Removal Action Continuation, Soil Excavation
and Disposal, Plum Brook Ordnance Works, Pentolite Road Red Water Ponds, Sandusky, Ohio™.
McTech Corp., July 2008
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Section C - Descriptions and Specifications

Scope of Work for the
Remedial Action Construction (RA-C) — Remediation of Contaminated Soil and Sediment
Plum Brook Ordnance Works - TNT Area C
Sandusky, Ohio
Contract No. W91237-10-C-0002

1.0 Introduction.

This work shall be awarded as Performance Based Services Contract (PBC) and issued as a firm
fixed-price contract. The purpose of this Scope of Work (SOW) is for the remediation of soil and
sediment within TNT Area C (TNTC) of the Plum Brook Ordnance Works (PBOW) Project.
The United States Army Corps of Engineers (USACE) is the responsible authority under the
Defense Environmental Restoration Program (DERP) at the former TNTC. Based on the results
of the completed Remedial Investigation/Feasibility Study (RI/FS) for soils and sediment, the
USACE will conduct a remedial action construction (RA-C) in the TNT Area C. The
remediation will be performed to prevent human exposure to site soil and sediment containing
any of the 13 constituents of concern (COCs) for soils and 3 COCs for sediment at
concentrations that exceed remediation goals. The remediation goals are chemical- and receptor-
specific risk based remedial criteria that capture all the exposure assumptions and toxicological
data used in the risk assessment. The RA-C will consist of the excavation of approximately
9,205 cubic yards of material, backfilling of the excavation pit with clean material, treatment by
alkaline hydrolysis and/or composting (if necessary), ex situ chemical stabilization (if necessary)
and on-site / off-site disposal. The remediation is protective of human health and the
environment, complies with Federal and State of Ohio Environmental Protection Agency
(OEPA) requirements that are either applicable or relevant and appropriate to the remedial
action, is cost effective, utilizes permanent solutions and treatment or resource recovery
technologies to the maximum extent practicable, and satisfies the requirement for treatment as a
principal element of the remedy. No soil or sediment contaminants will be left at levels to which
direct exposure would be considered unacceptable by the Ohio Environmental Protection Agency
(OEPA). The remediation of soil and sediment represents the removal of a potential source of
future groundwater contamination.

1.1 Site History and Location.

The site of the former Plum Brook Ordnance Works (PBOW) is located approximately 4 miles
south of Sandusky, Ohio and 59 miles west of Cleveland, Ohio. Although primarily in Perkins
and Oxford Townships, the eastern edge of the site extends into Huron and Milan Townships.
PBOW is bounded on the north by Bogart Road, on the south by Mason Road, on the west by
County Road 43, and on the east by U.S. Highway 250. The surrounding area is mostly
agricultural and residential.
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The 9,009-acre PBOW site was built in early 1941 as a manufacturing plant for 2,4,6-
trinitrotoluene (TNT), dinitrotoluene (DNT), and pentolite. Production of explosives at PBOW
began in December 1941 and continued until 1945. It is estimated that more than 1 billion
pounds of nitroaromatic explosives were manufactured during the 4-year operating period. The
three explosive manufacturing areas were designated TNT Area A (TNTA), TNT Area B
(TNTB), and TNT Area C (TNTC). Twelve process lines were used in the manufacture of TNT,
four lines at TNTA, three lines at TNTB, and five lines at TNTC. This SOW deals primarily
with the TNTC area.

The TNT C area occupies approximately 119 acres of land in the western portion of PBOW.
Currently, the area is heavily vegetated / overgrown with trees and brush. Several aboveground
features that indicate former PBOW facilities were present are still evident at TNTC. These
include roads, fire hydrants, water valves, a water valve control well, railroad beds, and former
building pad foundations. Below-ground features are also present, including manholes, drains,
and underground lines (indicated by aboveground water valves). The National Aeronautics and
Space Administration (NASA) does not currently use the area, and no NASA buildings exist on
TNTC. One building present on the site was constructed and used by the EPA to perform noise
abatement testing in the 1980s. This building is located near a former Wash House (Building
606) along former Process Line 10. Based on this use, there is no reason to expect that EPA
contributed in any way to contamination at TNTC.

The TNTC manufacturing site consisted of widely scattered buildings of wood frame
construction with asbestos and sheet metal coverings. It also included a series of buried and/or
overhead flumes and pipes used to transport various liquids associated with the manufacturing
process.

After plant operations ceased, TNTC’s manufacturing lines were decontaminated by the War
Department in late 1945. During decontamination, all structures, equipment, and manufacturing
debris were either removed and salvaged or removed and burned. After the property was
certified as decontaminated, 3,230 acres were initially transferred to the Ordnance Department,
then to the War Assets Administration in 1946. This transfer did not include the Plum Brook
Depot area, which consists of 2,800 acres. The Department of the Army reacquired the 3,230
acres in 1954 and performed cleanup efforts from the mid-1950s until 1963. In 1955, the Army
specifically completed further decontamination of TNTC. This effort included removal of
contaminated surface and subsurface soil around the buildings and wooden and ceramic waste
disposal lines containing TNT. Thousands of pounds of TNT were discovered in catch basins;
this TNT was removed and burned at the burning grounds.

Two property use agreements were entered into by the Army and the National Advisory
Committee of Aeronautics, the predecessor of NASA, in 1956 and 1958, respectively. On March
15, 1963, accountability and custody of the entire PBOW property was transferred to NASA by
the Department of the Army. NASA performed further decontamination efforts during 1964.
The NASA decontamination process included removing contaminated surface soil above the
drain tiles, flumes, etc., destruction of all buildings by fire, then removal of all soil, debris,
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sumps, and above-grade portions of concrete foundations. Portions of the concrete foundations
located below grade were left buried, and some that had been previously slightly above grade
were likewise buried. All materials, including the soil in those areas, were flashed; the area was
then rough-graded. The decontamination process was also to have included the burning of
nitroaromatic-filled flumes that were excavated.

NASA has operated and maintained the former PBOW property since 1963, and the facility is
currently known as the NASA Glenn Research Center, Plum Brook Station. NASA operates the
property as a space research facility in support of their John Glenn Research Center at Lewis
Field, Cleveland, Ohio. Most of the aerospace testing facilities built in the 1960s at the site are
currently on standby or inactive status. On April 18, 1978, NASA declared approximately 2,152
acres of PBOW as excess. The Perkins Township Board of Education acquired 46 acres of the
excess acreage and uses this area as a bus transportation area. The General Services
Administration retains ownership of the remaining excess acreage and currently has a use
agreement with the Ohio National Guard for 604 acres of this land. NASA presently controls
approximately 6,400 acres.

Currently, TNTC consists mostly of early and late old field combined with shrubby thicket
vegetation and is less than 10 percent wooded. Some wetland vegetation was found along TNTC
drainage ditches and streams. During rain events, drainage from the ditches flows into any of
three small streams that eventually flow to Pipe Creek, located northwest of TNTC. Areas east
of TNTC are primarily old field and shrub, while to the south, southeast, northeast, north and
west, it is primarily forested, and to the southwest, it is old field and early shrub thicket.

1.2 Proposed Action Description

To provide a basis for taking an action at this site, Remedial Investigation (RI) activities were
conducted for TNTC soils (415 samples) surface water (10 samples) and sediment 18 26 and
therefore not addressed in this RI. During the RI, TNTC soil was investigated by process line or
process type, and the associated 29 building areas. As part of the RI, human health and
ecological risk assessments was conducted for TNTC. Out of the 29 building areas investigated,
14 building areas and 1 drainage ditch area (total of 15 areas) were identified as having
contaminants above the identified Remedial Goals (RGs). Thirteen chemicals of concern
(COCs) were identified in surface, subsurface soil and sediment. Five of those COCs are
nitroaromatics (2-amino-4,6-dinitrotoluene (2-DNT), 4-amino-2,6-DNT (4-ADNT), 2,4-DNT,
2,6-DNT, and 2,4,6-TNT) and are clearly site related. The remaining eight COCs are
polychlorinated biphenyls (PCBs - Aroclor 1254 and 1260), polynuclear aromatic hydrocarbons
(PAHs — benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenze(a,h)anthracene, and
indeno(1,2,3-c,d)pyrene) and lead. Sediment has only 3 COCs: nitroaromatics (2-amino-4,6-
dinitrotoluene (DNT), 4-amino-2,6-DNT, and 2,4,6-TNT).

The proposed approach for this RA-C is to excavate all the areas in which the concentration of
the COCs in soil exceed the RGs. The estimated volume of contaminated soil from all over
TNTC is 9,205 cubic yards (cy). Following excavation of the contaminated soil, representative
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soil samples from each AOC area (walls and floor) will be analyzed for “totals” to ensure the
AOC has been remediated to meet the “clean-up” requirements set forth in the FS. Additional
soil excavation may be required laterally if indicated by a comparison of the confirmation
samples to the RGs and OEPA’s cancer and noncancer risk goals. However, additional removal
of soil to a greater depth is not anticipated as virtually all of the excavations are expected to
extend to either bedrock or the water table, whichever is encountered first.

Based on the FS data which defined the AOC limits, contamination and RG levels as well as the
Decision Document (DD), which details the selected remedy (Alternative #5) as approved by
USACE and Ohio EPA, the estimated volume of excavated soil is 9,205 cy. Of this, an
estimated 6,805 cy is targeted for disposal, without treatment, at a regulated non-haz landfill.
The landfill used for the disposal of nonhazardous soils must be approved in advance by OEPA
as appropriate facilities to receive CERCLA waste. The remaining 2,310 cy are anticipated to be
a characteristic hazardous waste based on toxicity as determined by TCLP testing. This
hazardous soil will require treatment prior to disposal at a nonhazardous waste landfill or on-site
placement. Approximately 2,103 cy of this contaminated soil are estimated to be hazardous prior
to treatment based on elevated 2,4-DNT concentrations. Thus nearly half of the lead soil is also
expected to contain concentrations of 2,4-DNT sufficiently high to require treatment. The
estimated volumes were calculated using the “20 time rule”. This is a conservative approach and
the actual volumes of hazardous and nonhazardous soil could be less or more depending on the
disposal analyses results.

The technologies outlined in the approved DD were not designed to treat PCBs. Generally, areas
with elevated concentrations of PCBs in TNTC soil are collocated with elevated nitroaromatic
concentrations. Where this is the case, the nitroaromatic-contaminated soil will be treated and
disposed of off site at an approved RCRA hazardous waste treatment, storage, disposal facility
(TSDF). If areas with elevated PCBs are encountered that do not have elevated nitroaromatics,
then this soil will be excavated and disposed of at a nonhazardous waste landfill without
treatment. Disposal at a Toxic Substances Control Act-approved landfill is not expected to be
required because none of the soil or sediment samples in the RI had PCB concentrations that
approached the concentration of 50 mg/kg that would result in a classification as a PCB
remediation waste.

Based on the results of the TCLP tests, non-hazardous soil above RG levels may either be treated
and used as backfill (pending LDRs are met) or disposed of in an off-site, non-hazardous waste
landfill (Erie County Landfill). Any soil identified as hazardous waste would require treatment
(i.e., alkaline hydrolysis, windrow composting, metals stabilization) to achieve non-hazardous
status prior to onsite or offsite disposal. The Contractor shall use hazardous waste disposal as a
last resort.

Based on the results of the human health risk assessment, the following RGs were selected for
soil (14 building areas) and sediment (1 ditch area). No RGs were developed for groundwater
because groundwater will be evaluated on a sitewide basis at a later date under project 1826.
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“Remedial actions will be taken to prevent human exposure via any exposure route
(ingestion, inhalation, or dermal contact) to site soil and sediment containing any of the 13 COCs
at concentrations that exceed RGs. Remediation goals are chemical- and receptor-specific risk-
based remedial criteria that capture all the exposure assumptions and toxicological data used in
the risk assessment.”

COCs were identified for TNTC soil and sediment as those chemicals that contributed most to an
additional incremental lifetime cancer risk (ILCR) of 1E-5 or an additional noncancer hazard
index (HI) of 1. In addition to the ILCR and HI requirements, use of the following RG levels has
been approved for project clean-up:

Chemicals of Concern (COCs) for RGs (mg/kg)
Soils
Nitroaromatics
2-amino-4,6-DNT (2-ADNT) 1.7
4-amino-2,6-DNT (4-ADNT) 1.3
2,4-DNT 6.5
2,6-DNT 1.0
2,4,6-TNT 8.0
Polychlorinated Biphenyls
Aroclor 1254 1.0
Aroclor 1260 1.0
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.0
Benzo(a)pyrene 1.0
Benzo(a)fluoranthene 1.0
Dibenz(a,h)anthracene 1.0
Indeno(1,2,3-cd)pyrene 1.0
Metals (Lead) 400
Chemicals of Concern (COCs) for RGs (mg/kg)
Sediment
Nitroaromatics
2-amino-4,6-DNT (2-ADNT) 5.0
4-amino-2,6-DNT (4-ADNT) 5.0
2,4,6-TNT 41.0
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The RGs were developed as not-to-exceed criteria for the purpose of identifying areas at TNTC
requiring soil remediation. They will also be used statistically during excavation and
confirmation sampling as part of a risk-based approach to aid in determining whether additional
soil removal is required. This will involve the averaging of samples from each excavation and
comparing the analytical results to the respective RGs. The exceedance of an individual RG will
be acceptable for an area of an excavation as long as the overall OEPA risk goals are not
exceeded for the area represented by those samples (ILCR <=1E-5 and HI<=1). Also, for the
selected and approved Remedial Alternative #5, which is the only alternative that may include
on-site placement of treated materials, the RGs would serve as cleanup criteria. Even if an
individual RG is exceeded for a batch of treated material, the material may be placed on site as
long as the overall OEPA risk goals were not exceeded for that batch and land disposal
restriction (LDRs) requirements were met.

The soil RGs and sediment RGs were derived assuming future unrestricted land use. This
assumption is appropriate because the area surrounding the former PBOW facility is rural and
residential. This is consistent with the remedial objectives of other PBOW sites that have been
remediated by the USACE. Also, it is consistent with the cleanup goals used for PBOW sites
remediated by NASA.

2.0 Objectives.

The Contractor shall provide all equipment, labor, materials and supervision necessary for the
remediation of the TNT Area C site. Remediation activities consist of excavation of the
contaminated soil and sediment from the 15 AOCs, TCLP testing, segregation of the hazardous
lead-contaminated soil, segregation of the hazardous 2,4-DNT contaminated soil and sediment,
alkaline hydrolysis or windrow composting or a combination of both (if necessary), neutralization
of the treated soil (if necessary), chemical stabilization of the lead-contaminated soil (if necessary),
and the off-site disposal of the nonhazardous untreated soil at a nonhazardous solid waste landfill
and/or on-site placement of the treated material. Overall, this work shall consist of the following
tasks:

Task 1 Preparation/Submittal of a Site-Specific Safety and Health Plan (SSHP)
Task 2 Preparation/Submittal of a Quality Control Plan (QCP)

Task 3 Preparation/Submission of a Plan of Operations

Task 4 Field Activities/Utilities

Task 5 Site Survey

Task 6 Excavation

Task 7 Treatment (Alkaline Hydrolysis and/or Windrow Composting, if necessary)
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Task 8 Stabilization, if necessary

Task 9 Disposal/IDW

Task 10 Confirmation Sampling

Task 11 Preparation/Submission of Draft & Final Construction Completion Report
Task 12 Public Meeting Support

Task 13 Threatened & Endangered (T&E) Species Survey

3.0 Tasks. The tasks outlined in Section 2.0 are described in detail in the following sections of
this Scope of Work (SOW). This work shall be conducted by the Contractor in an environmentally
acceptable manner conforming to existing federal, state, and local regulations under US Army
Corps of Engineers (USACE)/Huntington District (CELRH) supervision.

3.1 (Task 1) Preparation and Submission of the Safety and Health Plan (SSHP)

The Contractor shall prepare a Site-Specific SSHP that covers the field activities planned for the
area. The plan shall comply with the requirements of the U.S. Army Corps of Engineers, Safety
and Health Requirements Manual, EM 385-1-1, latest version, and the Department of Labor,
Occupational Safety and Health Administration (OSHA) as presented in Title 29 of the Code of
Federal Regulations, Part 1910.120. As a minimum, the contractor SSHP shall address the
following items:

= Cover sheet. Identify company name, contract number, project location, signed and dated by
plan developer.

= Responsibilities and lines of authority.

= Employee qualifications. Physical fitness, job competence, special skills, equipment
operation.

= Employee training. First aid, CPR, back injury prevention.

= Safety meetings. “Tool box” meetings.

= Job Hazard Analysis. Preparation and revision, discussion with employees.

= Emergency response plan. Emergency number, means of communication, route to nearest
medical facility.

= Accident reporting and supervisor responsibility. Report all accidents immediately to the
Contracting Officer and submit ENG Form 3394 within two (2) working days.

= First aid kits.

= Personal protection equipment. As a minimum, employees must wear long-legged trousers,
sleeved-shirt, and steel-toes shoes. Safety glasses with side shields and hard hats may also be
appropriate, depending on activity.
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» Hearing Protection

= Vehicles and equipment.

= Public safety.

= Fire safety.

»  Environmental hazards.

= Housekeeping.

= Standard operating procedures.

The contractor shall read and conform to the SSHP when conducting this work. Documentation
to this effect shall be furnished to the Government Point-of-Contact (POC) prior to initiation of
any work. The plan shall also include the names, and qualifications of the Site Safety and Health
Officer, including education, training and work experience.

3.2 (Task 2) Preparation and Submission of the Quality Control Plan (QCP)

Prior to initiating any field activities, a project specific Quality Control Plan (QCP) shall be
prepared and implemented by the Contractor as part of this work order. The Contractor shall
prepare a QCP that covers the office / field activities planned for the area. The QCP shall apply
to all tasks/activities and products contained in this SOW. The QCP shall be prepared according to
the applicable ISO 9000 processes as identified at www.lrh.usace.army.mil/ct/quality developed for
this type of work.

The QCP shall define the responsibilities and roles of each member on the Independent Quality
Control Team (IQCT), along with those preparing or performing the tasks/activities in this SOW.

The QC Plan shall also detail the methods and procedures for inspection of work, identifying and
correcting deficiencies, maintenance of records, list of authorized Quality Control Inspectors, list
of authorized Contractor representatives, and security measures.

The draft and final versions of the various plans shall include a separate QC appendix that includes
an activity review checklist (appropriate checks on those activities that were performed/reviewed)
for the specific product, along with a signed sheet which designates the name, date and official
work title of those persons performing/conducting the QC activities. All comments and responses,
from the Contractor’s QC review and USACE’s QA/QC review, as well as contract compliance
review comments of the plans shall be included in the QC appendix of the final plans.

3.3 (Task 3) Preparation and Submission of Plan of Operations

The Contractor shall provide a Plan of Operations (which details specific information for the
activities that are to be performed in the field). These plans shall be submitted and approved by
USACE prior to start-up of construction field activities.

The Plan of Operations shall include at a minimum the following topics: Introduction
(background, history and overview of remedy), Project Organization, Implementation of
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Selected Alternative (scheduling, site health and safety controls, access roads and entrance gate,
clearing and grubbing, erosion and sediment control, surface water controls, loading and off-site
transportation of debris (if necessary)), borrow material, final site activities (seeding, establishing
vegetation), Execution of RA-C (SSHP, QCP, contract administration, construction oversite and
Project Oversite (scheduling, reporting requirements and SOW adjustments), list of applicable
state and local laws and regulations, spill control/prevention (including names and telephone
numbers of all personnel and offices to be contacted in the event of a spill that discharges into
storm or sanitary sewer, streams or is over the reportable quantity), recycling and waste
minimization, contaminant prevention, environmental monitoring, tree protection, soil disposal
areas, disposal of solid wastes, clearing debris, disposal of contractor generated hazardous
wastes, fuels and lubricants, historical, archeological and cultural resources (known or
discovered), protection of water resources, protection of fish and wildlife resources, protection of
air resources (particulates and other air pollutants), Inspection and Training of Contractor
Personnel. This plan shall also include the Erosion Control Plan, the Spill Containment Plan, the
Environmental Protection Plan and the Materials Handling and Storage Plan. These plans shall
include, but not be limited to, sections that describe excavation methods, best management
practices for managing excavated wastes, spoils, and runon/runoff, as well as showing the
proposed limits of excavation. The plans shall be combined into the Plan of Operations so that
there is only one document to keep track of at the project site. Many of the topics outlined above
fall under the various plans required for the Plan of Operations. To keep the size of the
document to a minimum, duplication of information throughout the plans should be avoided (if
possible).

The Contractor shall also include in the Plan of Operations a Sampling and Analysis Plan (SAP)
and a Quality Assurance Project Plan (QAPP) that will outline the sampling and analysis required
for treatment / disposal of the contaminated soil as well as that required for confirmation once
excavation has been completed. The Contractor shall use only USEPA NELAP and USACE
QSM certified labs for this effort.

For all borrow sites (whether onsite or off-site), the Contractor shall sample the borrow material
to ensure that it is not contaminated. Sampling shall be for VOCs (Method 8260A), SVOCs
(Methods3540C/8270), TAL Metals (3050B/6010B/7471A) and PCBs (8082/3540B). These
were the same sampling parameters used in the Remedial Investigation. The sampling and
analysis shall be done in accordance with current USEPA SW-846 protocol at the above certified
labs.

The Contractor shall collect the potentially hazardous waste from the field efforts, used PPE,
decontamination liquids, and all waste generated from construction activities. This media shall
be containerized in sealable drums and placed in a secured area on the site until the results of the
soil analyses are known. All drums shall be labeled as to project name, contents, date of
collection, and secured to prevent public access. The drums shall be secured with tarps, ropes
and pallets. Waste from different sites (i.e., other PBOW projects) shall not be mixed. The TNT
C area is considered 1 project site.
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The Contractor shall also include in the Plan of Operations an Investigative Derived Waste Plan
(IDWP) for this project. The IDW Plan shall contain, at a minimum: analytical methods;
management and containerization methods; and proposed disposal facilities. The IDW Plan shall
address IDW generated on the sites. Actual disposal of IDW shall not occur until the test results
are known and the IDW Plan has been approved by USACE. If analyses of the samples taken
from the sites indicate that regulated concentrations of hazardous contaminants are present, then
the Contractor shall test the IDW material. If analyses of the IDW material indicate that
regulated concentrations of hazardous contaminants are present, then the Contractor shall dispose
of the IDW material collected from the sampling activities in accordance with local, state and
federal regulations as outlined in the IDW Plan.

The Contractor shall immediately provide the lab analyses along with a letter stating which
contaminants were found if the material has been designated as contaminated. The Contractor
shall send this letter with results to the USACE Technical POC. The letter shall be included in
the final IDW Plan. Once received, the Contractor shall use this information to properly dispose
of the drums according to applicable state, federal and local regulations. The Contractor shall be
responsible for laboratory analyses and proper disposal of IDW. Actual disposal of the IDW
shall not occur until the test results are known. If the material is determined not to be a regulated
waste, the Contractor shall dispose of the material in accordance with the [IDW Plan, at no
additional cost to the Government.

Quality Assurance reviews shall be conducted by the USACE on the IDW Plan. The final IDW
Plan shall include, as an appendix, all USACE review comments and Contractor’s responses,
Independent Quality Control Team (IQCT) comments/responses, activity checklists and signed
signature sheets.

3.4 (Task 4) Field Activities/Utilities

3.4.1 Field Activities. The site is currently owned by NASA Plum Brook Station (PBS), however,
rights of entry are not required for this RA-C. Coordination with PBS personnel will be conducted
by USACE to ensure that the Contractor is allowed access to/from the site to perform all activities
during this RA-C. The Contractor shall be required to enter/exit through the PBS security gate,
therefore, he shall follow all rules set forth by PBS security. The USACE shall be notified in
writing at least two (2) weeks prior to commencement of any field work. The Contractor shall
coordinate his field activities with all appropriate authorities and agencies as required. PBS is a
secure site, therefore, the Contractor must comply with their access request requirements and
provide the proper paperwork, security background check information, daily work schedule. No
after hours work (6 pm to 7 am) shall be requested unless approved by USACE POC first and then
approved by NASA POC. NASA POC for this action is Robert (Bob) Lallier, 419-621-3234,
Robert.F.Lallier@grc.nasa.gov. Persons with a criminal record (felony) or those that do not have
their U.S. citizenship WILL NOT be allowed to access to the site OR work on this project. No field
work shall be started until the QCP, SSHP and Plan of Operations have been approved by USACE.
The Contractor shall prepare and submit to USACE a written response to all comments. The



W91237-10-C-0002

Page 13 of 94

Contractor shall also be responsible for providing (with the notification) an up-to-date, detailed
time schedule for the field work to be performed.

3.4.2 Utilities. There is the potential for active utilities to be encountered in several of the
locations within TNTC. Because this land is currently owned and operated by NASA, the
Contractor will have to coordinate their activities with NASA prior to commencing field activities
and obtain a “digging permit” that will address all active and non-active lines in the project area.
NASA POC for this action is Robert (Bob) Lallier, 419-621-3234, Robert.F.Lallier@grc.nasa.gov.

3.5 (Task 5) Site Survey

The RI/FS documents include the survey data for sampling points within each of the
contaminated areas within the TNTC site. The survey coordinates will be furnished to the
Contractor on CD and/or by email. The Contractor shall use this information to locate and
flag the perimeter of each contaminated area and any internal areas. Also, the Contractor
shall be responsible for all surveying necessary for identifying limits of excavation once
clean-up levels have been reached during excavation efforts. The Contractor shall use the
survey data to create the drawings that are required in the draft and final reports. The
Contractor shall also use survey methods to calculate volumes (i.e., cy) of excavated soil, as
required. Soil taken to the landfill will be measured by weight, therefore, the Contractor
shall obtain the weigh tickets to verify quantity of soil disposed (i.e., tons).

3.6 (Task 6) Excavation of Contaminated Material.

The Contractor shall excavate approximately 9,205 cubic yards of contaminated material from
the vicinity of the former TNTC site from the 15 AOCs. The following paragraphs detail the
different locations within the TNTC areas. Contaminants, levels of cleanup and excavation
limits have already been identified during the RI/FS phase of this project. All findings and
recommendations have been verified and approved by USACE Headquarters and Ohio EPA and
are therefore to be used during this RA-C. This material shall be excavated in a safe manner and
activities shall adhere to all environmental and safety laws, regulations and ordinances. Any
water generated during the excavation shall be containerized, sampled and disposed of in
accordance with local, state and federal regulations. Before excavation shall begin the
Contractor shall submit a plan (within the Plan of Operations) showing the proposed limits of
excavation as they are given within the FS. Excavation depths are given below, however, if the
Contractor encounters groundwater or bedrock before reaching the designated depth, then he
shall stop and assume the depth has been reached. The Contractor shall be cautious during
excavation operations and watch their depths so that water is not unnecessarily generated, which
would then require special handling. The Contractor shall notify the USACE POC as soon as
this occurs for each individual excavation area. Coordinates for each AOC will be furnished to
the contractor so that the contaminated AOC limits can be surveyed / staked prior to excavation.
The excavated soil and sediment can either be placed adjacent to the AOC and sampled or be
hauled to a staging area and characterized as hazardous or nonhazardous using the TCLP test.
The Contractor shall place all excavated material on plastic to ensure no impacts to
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uncontaminated soils occur. Also, the Contractor shall cover the stockpiles with plastic and
secure to ensure run-off does not carry contaminants onto adjacent clean areas. Once the
stockpile areas are no longer needed, the Contractor shall sample those areas to confirm the soil
beneath the stockpile areas have not been impacted.

Materials that pass the TCLP test may be hauled to the Erie County Landfill to be used as daily
cover or may be treated (i.e., alkaline hydrolysis and/or windrow composting) to below RG levels
and used as backfill (provided the soil meets LDR requirements). Here are the AOCs as
identified in the FS:

3.6.1 Building Area 602 Bi-Tri House, Process Line 10 (Figure 1-27 in FS). The
Contractor shall excavate approximately 89 cy of material from this area. Dimensions are 20’x
20’ x 6’. Primary contaminants are nitroaromatics with a possibility of lead and low levels of
PCBs. Groundwater was noted at 6°, however, bedrock was not encountered.

3.6.2 Building Area 603 Fortifier House. Process Line 10 (Figure 1-28 in FS). The
Contractor shall excavate approximately 119 cy of material from this area. Dimensions are 20°x
20" x 8’. Primary contaminants are nitroaromatics. Groundwater was noted at 8’ depth.
Bedrock was not encountered.

3.6.3 Building Area 606 Wash House. Process Line 10 (Figure 1-29 in FS). The
Contractor shall excavate approximately 104 cy of material from this area. Dimensions are 20’x

20’ x 7°. Primary contaminants are nitroaromatics. Groundwater was noted at 6° and bedrock at
8. '

3.6.4 Building Area 616. Wash House, Process Line 11 (Figure 1-30 in FS).

The Contractor shall excavate approximately 480 cy of material from this area, with excavation
depth at 8°. This area is an irregular shape and as noted above, coordinates will be furnished
prior to excavation efforts. Primary contaminants are nitroaromatics and PAHs. Groundwater
was noted at 8” and bedrock was at 16.55”.

3.6.5 Building Area 626, Wash House, Process Line 12 (Figure 1-31 in FS).
The Contractor shall excavate approximately 119 cy of material from this area, with excavation
depth at 8’. Dimensions are 20" x 20’ x 8’. Primary contaminants are nitroaromatics, however,

lead was noted at a concentration of 134 ppm. Groundwater was noted at 8’ and bedrock was at
8.5

3.6.6 Building Area 629, Acid & Fume Recovery. Process Line 12 (Figure 1-
32 in FS). The Contractor shall excavate approximately 1,333 cy of material from this area. The
overall dimension is 60’ x 60’ x 10’. However, an internal area of approximately 280 cy has
been estimated to have lead and low levels of PCBs. Therefore, the Contractor shall segregate, if
possible, the lead / PCBs contaminated soil area (280 cy) from the nitroaromatic contaminated
soil (estimated at 1,053 cy) and conduct treatment as appropriate. The coordinates for overall
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and lead areas will be furnished to the Contractor prior to excavation efforts. Groundwater was
not encountered during investigation, however, bedrock was noted at 10°.

3.6.7 Building Area 657, Wastewater Disposal Settling Tank (Figure 1-33 in
ES). The Contractor shall excavate approximately 104 cy of material from this area. Dimensions
are 20’ x 20’ x 7°. Primary contaminants are PAHs. Groundwater was not encountered during

investigation, however, bedrock was noted at 7°. An adjacent well measured groundwater at
13.37,

3.6.8 Building Area 682, Bi-Tri House. Process Line 8 (Figure 1-20 in FS).

Total remediation volume is estimate at 1,536 cy for this area. Groundwater was noted at 8” and
bedrock at 15°. This area has been broken into 2 separate areas due to differences in excavation
depths. '

Area I totals 540 cy with a depth of 4’. However, an internal area of
approximately 57 cy has been estimated to have lead (20°x19°x4”). Therefore, the Contractor
shall segregate, if possible, the lead contaminated soil area (57 cy) from the nitroaromatic
contaminated soil (estimated at 483 cy) and conduct treatment as appropriate. The coordinates
for overall and lead areas will be furnished to the Contractor prior to excavation efforts. Primary
contaminants are nitroaromatics and lead.

Area Il totals 996 cy and is also broken into two excavation depths due to
existing drainage ditch features. The drainage ditch is estimated at 141 cy excavated to a depth
of 5 with the area surrounding the ditch estimated at 855 cy excavated to a depth of 8°. Primary
contaminants are nitroaromatics.

3.6.9 Building Area 683, Fortifier House. Process Line 8 (Figure 1-21 in FS).
The Contractor shall excavate approximately 1,200 cy. Dimensions are 60’ x 60’ x 9’. Primary
contaminants are nitroaromatics. Groundwater was noted at 9> and bedrock encountered at 15’

3.6.10 _Building Area 686, Wash House, Process Line 8 (Figure 1-22 in FS). Total
remediation volume is estimated at approximately 1,226 cy of material. This area is an irregular
shape and as noted above, coordinates will be furnished prior to excavation efforts. Excavation
depth for the area is at 4’. An internal area of approximately 134 cy (30°x 30’x 4°) has been
estimated to have lead and low levels of PCBs. Therefore, the Contractor shall segregate, if
possible, the lead / PCBs contaminated soil area (134 cy) from the nitroaromatic contaminated
soil (estimated at 1,092 cy) and conduct treatment as appropriate. The coordinates for overall
area and lead area will be furnished to the Contractor prior to excavation efforts. Groundwater
was note at 3 — 3.5’ and bedrock at 12°.

3.6.11 Building Area 689, Acid & Fume Recovery. Process Line 8 (Figure 1-23 in FS).
The Contractor shall excavate approximately 119 cy of material from this area, with excavation
depth at 8’. Dimensions are 20’ x 20’ x 8’. Primary contaminants are nitroaromatics, however,
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lead was noted at a concentration of 335 ppm. Groundwater was noted at 8" and bedrock was at
15

3.6.12 Building Area 692, Bi-Tri House, Process Line 9 (Figure 1-24 in FS). The

Contractor shall excavate approximately 845 cy of material from this area. This area has an
irregular shape and as noted above, coordinates will be furnished prior to excavation efforts.
Excavation depth for this area is at 8. Primary contaminants are nitroaromatics. Groundwater
was noted at 8” and bedrock at 15°.

3.6.13 Building Area 693, Fortifier House., Process Line 9 (Figure 1-25 in FS). The

Contractor shall excavate approximately 147 cy of material from this area. The dimensions are
approximately 26’ x 21° x 7°. Primary contaminants are nitroaromatics. Groundwater was noted
at 7” and bedrock was below 10’ depth.

3.6.14 Building Area 696, Wash House, Process Line 9 (Figure 1-26 in FS).

Total remediation volume is estimated at 1,740 cy. The irregularly-shaped area is broken out
into 2 areas for excavation purposes. See Figure 1-26 from the Feasibility Study document for
details. As noted above, the Contractor will be furnished the coordinates for each of these areas.
Groundwater was not encountered, even at 10’ and bedrock was noted at 12°.

L The areas designated by “I”” and outlined in red (noted as red
slashed & red/green hatched areas, which overlap onto the green slashed area) are to be
excavated to a depth of 12°. The estimated volume of the two areas “I” is 1,467 cy. Primary
contaminants are nitroaromatics in red slashed areas (approximately 498 cy) and then
nitroaromatics, lead & PAHs in red/green hatched areas (approximately 969 cy).

II. The remaining area designated by “II”” with only the green
slashed area (between the red slashed & red/green hatched area) is to be excavated to a depth of
5’. The estimated volume of area I is 273 cy. Primary contaminants is lead.

3.6.15 Drainage Ditch - Sediment only Sample location TNTC-SD009 (Figure 1-
34 in FS). USACE concern for this area as being a potential wetland led representatives from

USACE, Ohio EPA, Shaw Environmental and Davey Resource Group to conduct a site visit to
determine if the area was designated as a wetland and if so, any particular requirements required
during remediation.

Davey Resource Group representative, Todd Crandall (a biologist with the Natural Resource
Consulting Firm), stated that the area in question is a man-made drainage ditch along the edge of
an access road. The ditch has a flat bottom and appears to hold standing water at times. The
ditch flows west, eventually entering a very small, intermittent stream. The ditch is a wetland
based upon vegetation, hydrology, and soils. The vegetation in the ditch bottom consists of
Glyceria striata (fowl manna grass) and Fraxinus pennsylvanica (green ash), both of which are
wetland plant species. Blackened leaves and a few water marks are present here, indicating that
the ditch holds standing water for significant period of time. The soils are hydric, with a dark,
organic surface layer that is underlain by sand and clay. The ditch has a direct surface water
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connection with the small, intermittent stream to the west. This is a non-isolated wetland subject
to federal regulation. This area was determined to not be a stream based on the lack of a defined
bed and bank, no evidence of significant water flow through the ditch, and no ordinary high
water mark. Because the wetland is artificial and low quality, there should be minimal amount of
mitigation required for any impact. The dark organic topsoil should be removed prior to
disturbance and then replaced upon completion of the work. This layer was observed to be
approximately 6-8 inches thick. The underlying soil was found to be sand with a clay layer at
approximately 16 inches.

Should remediation of this area be required, the Contractor shall replace these layers with similar
materials at the similar elevations and match the final grade to the existing ditch bottom’s grade,
to maintain the current hydrological conditions. The Contractor shall not backfill with only
clayey material because that would create a “plug” affect that would affect downstream areas.
Because the wetland is small and the vegetation very limited, no additional plantings should be
necessary. Mr. Davey stated that the existing seed bank within the topsoil will be sufficient to
ensure that the area becomes revegetated. Therefore, the Contractor shall “peel back” the top
seed bank layer and set aside to use as vegetative cover backfill. The Contractor shall also keep
disturbance to the trees on the uplands surrounding the ditch to a minimum so that the area
remains a forested wetland and also to prevent erosion along the steep ditch banks.

USACE wetlands experts were also contacted and stated that this area was well below the
minimum acreage (1/10™ acre) that would require mitigation, impact would be minimal in the
absence of mitigation, the area would “self mitigate” from the natural carry-down action of the
upstream seed bank, and therefore would not require monitoring.

In conclusion, the representatives from USACE, Ohio EPA, Shaw Environmental and
Davey Resource Group agreed that this area should be resampled to determine if the levels are
still above the RGs prior to remediation efforts. Therefore, the Contractor shall resample this
area for 2,4,6-TNT, 2-ADNT and 4-ADNT (as was documented in the FS as being above the
RGs) and based on comparison of the analytical results to the sediment RG values, either confirm
and document that this area requires no remediation or proceed with remediation ( in accordance
with recommended field efforts as outlined above) in this area as proposed in the FS.

Should the remediation effort be warranted, the Contractor shall excavate approximately
44 cy of material from this area. The dimensions are approximately 60’ x 10 x 2°. Primary
contaminants are nitroaromatics. The Contractor shall note that the RGs for sediment are
different than that for soil. Please reference Section 1.2 for the RGs for sediment. Groundwater
and bedrock was not found within the proposed 2’ excavation depth. Remediation efforts shall
be conducted as outlined by Davey Resources, in the FS and this SOW.

3.7 (Task 7) Treatment (Alkaline Hydrolysis and/or Windrow Composting)

Based on the approved DD, Alkaline hydrolysis (AH) and windrow composting were selected to
be used in tandem for a variety of reasons. Although windrow composting is effective at treating
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the DNTs and TNT, ADNTSs are generated during the composting of nitroaromatic contaminated
soils. Past experience at PBOW has shown that it is difficult to cost-effectively reduce ADNTSs
to RGs using composting alone. AH is very effective at treating TNT and has the added benefit
that ADNTs are not generated during treatment. AH is also effective at treating 2,4-DNT. Thus,
if the TCLP, LDR and/or RG criteria for the DNTs are not met after AH, then windrow
composting would likely be an effective polishing step for the AH treated soil.

A treatment area was previously prepared and used under the Pentolite Road Red Water Pond
Removal Action for windrow composting. Based on available funding, this area was maintained
until November 2009 and may require minimal maintenance for future use (addition of stone in
roadways, placement of new straw bales around perimeter, etc.). This area, previously used for
windrow composting operations, should be large enough to use for AH, windrow composting and
stabilization efforts under this SOW if activities are staggered effectively. Currently, the
windrow composting area is 800 feet long by 260 feet wide and surrounded by an earthen berm
to contain storm water runoff. An additional area adjacent to the compost area but still within the
bermed area is available for AH and/or stabilization efforts. This area has not previously been
used. Treatment operations will be conducted in the open. The area is graded and compacted to
a 2% slope to control storm water. The area is not covered with an artificial surface such as
asphalt or concrete. Two 60-mil plastic lined sump areas were created to contain the run-off,
which could be used as needed to maintain the moisture content of the compost or during AH
treatment. The excess water can be pumped to frac tanks for testing and disposal. No on-site
treatment of water will be required. The windrows can be constructed within the treatment area,
and stockpiles of amendments, untreated soil and treated compost will be staged in the area.
Upon completion of treatments in this area, the soil will need to be analyzed for any impacts
from the contaminated soil. If impacted, the area will have to be “scraped” until the impacts are
no longer found. This impacted soil would most likely be taken to a nonhazardous landfill.

As for the AH process, it may be implemented by adding caustic soda and ferric chloride to the
excavated soil and the soil may require neutralization prior to placement back on site or in a
landfill. The Decision Document outlines the AH process that has worked at other FUDS sites
and in a pilot study for PBOW, however, because this is a performance base service contract, it is
the Contractor’s ultimate responsibility as to the overall AH process used and it’s success at
reduction of nitroaromatics below cleanup goals. The Contractor may or may not choose to
follow the “process” that’s outlined in the Decision Document.

Just like the AH process, the windrow composting operation and it’s success at reducing
nitroaromatic and/or PAH contaminated soil from hazardous to nonhazardous levels is also the
ultimate responsibility of the Contractor. Again, the Decision Document outlines a windrow
composting process that has worked at other sites as well as on PBOW soils. The Contractor
may or may not choose to follow the “recipe” and process that’s outlined in the Decision
Document.
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The Contractor may choose to use the “processes” in the DD for estimating AH, windrow
composting and stabilization efforts. That information can be found on pages 2-46 and 2-47 of
the DD.

3.8 (Task 8) Stabilization

Stabilization will be required to treat the excavated soil classified as hazardous waste. Lead-
contaminated soil will be chemically stabilized ex-situ using a reagent such as Maectite
developed by Sevenson Environmental Services, Inc. Maectite is a cost-effective technology
because the chemical can be mixed into the soil using equipment already on site, such as an
excavator. This technology has been used successfully in the past at PBOW to stabilize lead-
contaminated soil. The contractor must use a reputable company that has a patented or licensed
process for their stabilization efforts. In the past, USACE Districts have been FOIA’d for
information concerning if the stabilization process they used at various sites was patented or
“copied from a patented process”.

Representative samples of the stabilized soil would be taken for every 150 tons of processed soil
or as directed by the stabilization company and/or non-haz landfill for their disposal
requirements. The samples would be tested for hazardous characteristics using the TCLP test. If
the soil tests non-hazardous, it will be disposed in a non-hazardous waste landfill. If the soil tests
hazardous, further stabilization would be needed or an alternative treatment would be required.

Since stabilization only alters the physical availability of the contaminants, using stabilized
material as backfill at the site is prohibited. Therefore, clean fill material will be placed in the
excavation pits, compacted with excavator bucket as much as practicable, rough graded as
necessary to achieve proper drainage, and reseeded with vegetation as identified by John
Blakeman (Prairie Biologist for NASA).

AH and windrow composting should not interfere with the lead stabilization process as long as
chemical stabilization is performed AFTER these other treatment operations. AH may actually
promote stabilization of lead in the soil because the solubility of lead typically decreases with
increasing pH. However, the Contractor shall note that lead-contaminated soil that requires
stabilization cannot be used as backfill. Therefore, if soil is treated for lead but still has
nitroaromatics, PAHs or PCBs, he may choose not to do the AH or windrow composting on it
because it will be going to a landfill anyway. However, if the soil contains levels of 2,4-DNT
making it hazardous, then treatment of the nitroaromatics would be required prior to disposal to a
nonhazardous landfill.

3.9 (Task 9) Disposal/Investigative Derived Waste (IDW)

The Contractor shall arrange for sampling and analysis, transportation and disposal of material
identified as going to a non-haz landfill. All soil excavated during this remediation effort will
not be assumed as going to a landfill. Treatment of the soil should allow some volume to be
placed on-site, provided all land disposal requirements (LDRs) are achieved. Therefore, the
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Contractor shall assume that not all excavated soil is going to a landfill. However, any soil
requiring stabilization (i.e., metals) will be disposed of in a regulated landfill, licensed to accept
such waste. This alternative requires stabilization of the contaminated material prior to disposal,
therefore, for estimating purposes, it is assumed that the material shall be placed in a non-
hazardous waste landfill. The Contractor shall perform TCLP for all soil disposed of at a
licensed landfill.

The Contractor shall collect the potentially hazardous waste, any used PPE, decontamination
liquids, and all waste generated from the construction activities. This media shall be
containerized and placed in a secured area on the site until the results of the analyses are known.
All containers shall be labeled as to project name, contents, and date of collection, and secured to
prevent tampering. If drums are used, they shall be secured with tarps, ropes and pallets. Waste
from different sites shall not be mixed.

Actual disposal of IDW shall not occur until the test results are known and the IDW Plan has
been approved by USACE. If analyses of the samples taken from the sites indicate that regulated
concentrations of hazardous contaminants are present, then the Contractor shall test the IDW
material. If analyses of the IDW material indicate that regulated concentrations of hazardous
contaminants are present, then the Contractor shall dispose of the IDW material collected from

the sampling activities in accordance with local, state and federal regulations as outlined in the
IDW Plan.

The Contractor shall immediately provide the lab analyses along with a letter stating which
contaminants were found if the material has been designated as contaminated. The Contractor
shall send this letter with results to the USACE. The letter shall be included in the final IDW
Plan. Once received, the Contractor shall use this information to properly dispose of the drums
according to applicable state, federal and local regulations. The Contractor shall be responsible
for laboratory analyses and proper disposal of IDW. If the material is determined not to be a
regulated waste, the Contractor shall dispose of the material in accordance with the IDW Plan.

3.10 (Task 10) Confirmation Sampling

The Contractor shall excavate to the horizontal and vertical limits outlined for each of the areas
in the Feasibility Study. Once these limits have been reached, the Contractor shall use field
screening, along with sampling efforts to determine if excavation of the contaminated soil
(within the cleanup levels specified) have been reached. Once this determination has been made,
the Contractor shall collect at a minimum, five samples from each individual excavation pit for
confirmation analysis using SW 846 Methods for nitroaromatics, metals, PCBs and PAHs, (if
required). These samples shall be collected, preserved and shipped by the Contractor in
accordance with the procedure discussed in the Sampling and Analysis Plans as well as the Plan
of Operations. One shall be taken from each of the sidewalls near the midpoint of the excavation
and at the floor near the midpoint of the excavation. For those areas where the length exceeds 20
- 25°, 2 samples shall be taken along the length (whether this is on a side wall or on the floor). If
the walls are longer than 50°, then a sample shall be taken within each 25 length in order to get
representative samples along the wall length. The contractor may use the individual site
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descriptions outlined in Task 3.6 to estimate the number of confirmatory samples needed. Also,
depending on the landfill used, requirements for disposal may include additional testing (i.€.,
ignitability, reactivity, corrosivity). If the remaining soil is determined to still be contaminated,
the Contractor shall contact USACE to outline the additional excavation proposed. The soil
disposed of at the landfill is designated to be used as daily cover and reduced disposal rates will
apply. The Erie County Landfill already has an agreement with Ohio EPA to accept PBOW
TNTC area soils for this purpose. Therefore, the Contractor shall contact the landfill in order
arrange for the soils to be used in this fashion and also use those reduced rates when preparing
their proposal.

3.11 (Task 11) Preparation and Submission of Draft and Final Construction Completion Reports

The Contractor shall prepare a Construction Completion Report, which details everything
occurring within the project efforts (i.e., in-house and field efforts in all areas). Because of the
huge success with the format for draft and final TNT B and Pentolite Road Red Water Pond
Summary Reports, the Contractor shall use their formats as an example. This draft / final reports
shall include at a minimum the following: Introduction, Site Location and description, History,
Regulatory History, Background Soils information, Construction Activities (site prep,
excavation, treatment, stabilization disposal, erosion control, backfilling, grading and seeding,
basically detail where the material was removed from; manifest detailing where the material was
sent for disposal; where used for backfill (based on LDRs being met) and analytical results from
confirmation sampling), Performance Standards and Construction QC (Cleanup standards, SAP,
etc), Final Inspection checklists. For estimating and preparation efforts, the Contractor will be
provided the above examples either by CD or on the USACE LRH fip site (with which the
Contractor is familiar). The Contractor is only expected to address those items that pertain to
this project. Once the draft report has been generated, the Contractor shall submit it to USACE
for review. Any comments arising from this review shall be incorporated by the Contractor into
the final report. See Section 3.2 for QC review and documentation requirements. See Section
4.3 for reporting requirements.

3.12 (Task 12) Public Meeting Support

The Contractor shall support USACE technical manager and project manager during PBOW
team and RAB / public meetings necessary to discuss the work defined by this contract. It is
assumed a maximum of 4 meetings will be held to discuss the proposed work. The Contractor
shall be responsible for preparing slides, handouts, and coordinating this public meeting. The
Contractor shall place a notice in the local newspaper announcing the meeting and inviting the
public to attend. The Contractor shall document the meeting minutes and supply these to the
USACE Point of Contact (POC). The Contractor shall plan to give a presentation highlighting
the requirements and results of this work.

3.13 (Task 13) Threatened / Endangered (T&E) Species Survey
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A vegetation survey was conducted by Davey Resources in Sept 2000. No T&E species were
identified at that time. However, during the 2000 survey, Gentiana clause (closed gentian) was
located. At that time, closed gentian was listed as an Ohio potentially threatened species.

USACE felt it necessary to re-survey the TNTC area for T&E species in hopes of eliminating
potential problems (i.e, work-stoppages for relocation or complete shut-down) should a species
be encountered during construction activities.

Based on the September 2009 re-survey effort by Davey Resource Group, Todd Crandall, the
TNTC area currently contains mostly moderate to dense shrub thickets with scattered trees.
There are also a few forested areas, and some areas of upland old field, primarily associated with
roads, buildings and formerly disturbed areas. The areas of greatest plant species diversity occur
in some of the old fields. The dense cover of shrubs over most of the site has prevented a high
quality herbaceous layer from becoming established. During the September 2009 survey, the
closed gentian could not be relocated. Based on Mr. Crandall’s survey efforts, no T&E species
were located within the TNTC area and therefore does not pose an issue during the construction
efforts.

4.0 Contractor Submittals / Schedule / Reporting / Other

4.1 Contractor Submittals

The Contractor shall furnish originals and copies of the work plans and response to comments in
the quantities below. A written response to all comments shall also be prepared by the Contractor

and included in the final submittal document. Submittals are as follows:

Draft and Final QCP, SSHP and Plan of Operations — 8 draft and 6 final copies of each plan to
USACE

Draft and Final Construction Completion Reports — 8 draft and 6 final copies to USACE
Addresses for submittals:

U.S. Army Corps of Engineers

Huntington District

502 Eighth Street

Huntington, WV 25701-2070

ATTN: CELRH-EC-CE (Lisa A. Humphreys)
4.2 Due Dates, Contractor Submittals and Action Items

Contractor Submittals / Action Items No. Calendar Days

Contract Award 0
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Submission of Draft QCP, SSHP and Plan of Operations 30 Days after
Contract Award
Submission of Final QCP, SSHP and Plan of Operations 10 Days after approval of
response to comments
Submission of Draft Construction Completion Report 510 days (17 months) after
approval of Work Plans
Submission of Final Construction Completion Report 30 days after approval of

response to comments

4.3 Work Plans and Reports

All work plans presenting data, analyses, recommendations, and drawings shall be prepared in a
standard format for reports, as described herein. The Contractor shall submit copies of the draft and
final versions of the work plans using MS Word. A CD ROM containing the text and drawings
will be submitted along with the final work plan. A decimal paragraphing system shall be used.
All site drawings shall be done in English units and of engineering quality with sufficient detail to
show interrelations of major features on the site map (i.e. north arrows, keys, scales, etc.). When
drawings are required, data may be combined to reduce the number of drawings, however, the
drawings are not to be congested to the point that sight of the detail is lost. All drawings included
in the reports shall be done on Microstation 95 or newest version, conform to the current USACE
CADD Standards and shall be submitted to USACE along with the final work plan. The report
shall consist of 8.5" by 11" pages with drawings folded, if necessary, to this size. If the Contractor
must submit large drawings (42" by 29" size) folded to 8.5" by 11", use of top loading sheet
protectors for the folded drawings will be required. The Draft and Final Work Plans shall be
bound in three-ring binders and clearly labeled as “Draft" and "Final", respectively. Appendices in
the work plans will be identified by tabs or other approved manner. A title page shall identify the
title, the Contractor, the Corps of Engineer, Huntington District, and the date. Plastic photo holder
sheets are to be used when including photos in report. All photos are to be digital color photos and
properly labeled and put on a CD for storage. Plastic loose-leaf media files are to be used when
submitting CD ROMS. Photo documentation for each of the individual sites shall be taken before
and after construction activities. The final report shall be furnished in both working format (i.e.,
MS Word, Excel, Microstation) and Adobe .pdf format so that it can be included in the electronic
Administrative Record and Public Repository.

4.4 Other

The Contractor shall maintain a file documenting all correspondence, phone conversations, and
meetings with the USACE and other elements. It shall be bound in an appropriate folder and filed
in reverse chronological order. This correspondence file shall be available for inspection at any
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time by the USACE upon request and shall be submitted to the USACE upon the conclusion of this
work order.

Additional responsibilities of the Contractor under this work order include, but are not limited to,
the following items of work:

1)

2)

3)
4)

5)

6)

7

8)

The use of water will be required to control dust during construction activities. The
amount of dust resulting from the construction activities shall be controlled to prevent
the spread of dust to occupied areas near the construction site and to avoid creation of
a nuisance in the surrounding area. Use of water shall not be allowed to result in, or
create, hazardous or objectionable conditions such as flooding and pollution.

The Contractor is responsible for ensuring traffic safety in all work areas. Flagmen,
temporary signage or other approved means shall be provided by the Contractor as
needed to comply with the above requirement.

The use of burning at the project site for disposal of refuse and debris will not be
permitted.

The Contractor shall have the following items on-site and available at any time: 1)
SSHP, 2) QCP and 3) Plan of Operation.

The Contractor shall obtain all permits, licenses, and maintain these documents at the
project site where work is to be performed and have such documents readily available.
The Contractor shall insure that he meets all Federal, State and Local requirements for
the safe removal, containment, hauling and disposal of materials related to the project
activities.

Compliance with the provisions of this SOW by subcontractors will be the
responsibility of the Contractor.

The Contractor shall ensure that road repair is included for this work effort. In the
past, road repair was necessary due to the weight of the trucks used as well as the bad
weather encountered during winter/spring construction efforts. The Contractor shall
only replace the road sections that have been damaged by these construction efforts
and only repair to the state they were originally in (not a betterment) prior to these
construction efforts. The Contractor shall ensure that the trucks used during hauling
efforts to/from AOCs as well as for disposal and backfill operations obey speed limits
both off and on-site. Trucks must maintain adequate turning speeds on-site so as not
to create conditions for road damage.

The Contractor shall backfill excavation areas with suitable soil (similar to what was
removed from that area except not contaminated) that will allow native vegetative
plants to be replanted and grow. The Contractor shall work with John Blakeman,
Prairie Biologist knowledgeable in native grasses at PBOW, to verify which plants
will be planted in the TNTC area once excavation activities are complete. The
Contractor shall make sure the seeding is done in the appropriate time of the year as
to have a successful growing season. In past PBOW seeding efforts, Indian Grasses
were used.
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5.0 Payment

Construction work shall be negotiated as a lump sum to be billable periodically in accordance
with the payments clause. This will include provision of documentation prior to payment as well
as inspection of site for verification of activities performed. Upon construction completion, if it
is determined that certain activities have not been performed or constructed, then costs for those
shall not be billed by the Contractor.

6.0 Public Affairs

The Contractor shall not make available to the news media or publicly disclose any data generated
or reviewed under this contract. When approached by the news media, the Contractor shall refer
them to the USACE Contracting Officer (CO) for response. Reports and data generated under this
contract shall become the property of the Government and distribution to any other source by the
Contractor, unless authorized by the CO is prohibited.

7.0 Point of Contact

The Contractor shall supply USACE a point-of-contact to facilitate communications. USACE’s
point-of-contact for the work is:

USACE, Huntington District

502 8" Street

Huntington, WV 25701-2070

Attn: CELRH-EC-CE, Lisa Humphreys

Office: (304) 399-5953
Cell: (304) 617-1461
Email: lisa.a.humphreys@usace.army.mil
Fax: (304) 399-5549

8.0 Reference Documents

Due to the large size of these documents, they have been placed on the USACE Huntington
District DERP-FUDS PBOW website.

8.1 TNT Areas A and C Remedial Investigation, Volume 1 — Report of Findings, Final, Former
Plum Brook Ordnance Works, Sandusky, Ohio, IT Corporations, USACE, November 2001.

8.2 TNT Areas A and C Remedial Investigation, Volume 2 — Human Health Risk Assessment,
Final, Former Plum Brook Ordnance Works, Sandusky, Ohio, IT Corporations, USACE,
November 2001.



W91237-10-C-0002
Page 26 of 94

8.3 TNT Areas A and C Remedial Investigation, Volume 3 — Ecological Risk Assessment, Final,
Former Plum Brook Ordnance Works, Sandusky, Ohio, IT Corporations, USACE, November
2001.

8.4 TNT Areas A and C Remedial investigation, Volume 4 — Focused Feasibility Study for Soil
and Sediment, Final, Former Plum Brook Ordnance Works, Sandusky, Ohio, Shaw
Environmental Inc., USACE, October 2003.

8.5 Addendum, TNT Area C, Focused Feasibility Study for Soil and Sediment, Final, Former Plum
Brook Ordnance Works, Sandusky, Ohio, Shaw Environmental Inc., USACE, January 2009.

8.6 Proposed Plan for Soils and Sediments, TNT Area C, Final, Former Plum Brook Ordnance
Works, Sandusky, Ohio, Shaw Environmental Inc., USACE, January 2009.

8.7 Decision Document for Soils and Sediments, TNT Area C, Final, Former Plum Brook
Ordnance Works, Sandusky, Ohio, Shaw Environmental Inc., USACE, November 2009.
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4A-2,6-DNT mg/kg 0.91 /
ABO<166 -162 !
2% /
AL\
> ABO-161 AABO-160
 / \M /L
Location TNTC-S0311 -
ABO-158 ~ AABO-1S9
Sample Date 27-SEP-00
Sample Depth (ft) i OIS HEIITS) ecation TNTC-SO31
/F\’/;Jtr(inaﬁre;;raﬁcs Units Result Qual Sample No. ABO31 ABO-31]
4A-2,6-DNT mg/kg | 0.588 Sample Date 22 hug 00 ABO-369
5 A2 6-DNT ma/kq | 0.948 Sample Depth (ft) i S S S ABO-370
> Parameter Units Result Qual
?E¥ mgjig 01221 Nitroaromatics (8330-SC) ABO-45
Volatiles - ;@lDNT g@?tg gii
Acetone mg/kg | 0.0375 2’A74,67DNT ma/kg 0.15 J
Carbon disulfide mg/kg | 0.00343 J ZA-2 6-DNT mg/kg 0.7 /
Methylene chloride mg/kg | 0.00864 B : ﬁ _
N 620,100 S / Cocation TNTC-S0758
- Dinitrotoluene, 2,4- mg/kg 1.72 - Sample No. ABO158
Dinitrotoluene, 2,6- mg/kg | 0.428 Eocation ULILIER{ORT) Sample Date 12-Aug-00
PCEs Sample No. ABO369 Sample Depth (ft) 25 -30
Aroclor 1260 mg/kg 0.162 Sample Date 14-SEP-00 Parameter Units Result Qual
Metals Sample Depth (ft) 4.0 - 6.0 Nitroaromatics (8330-SC)
Alurninum mg/kg 2060 J P(_Jrometer ] Units Result Qual TNT mg/kg 0.46
Antimony mg/kg 0.82 J Nitroaromatics (8330-SC) 2,4-DNT mg/kg 0.21 J
Arsenic ma/kq | 5.59 2,4-DNT mg/kg | 0.181 J 2A-4,6-DNT mg/kg | 0.57
Barium mg/kg | 27.9 2-NT mg/kg | 0.272 J 4A-2,6-DNT mg/kg | 0.58
Beryllium ma/kq | 0.311 2oNT g 4kol 02k J
Cadmium mg/kg 0.285 J
Calcium mg/kg 5300 J
Chromium mg/kg 12.5
Cobalt mg/kg 2.41
Copper mg/kg 23.3 J
Iron mg/kg 9560
Load _ mazka | 721 J LOW DRAINAGE AREA
Magnesium mg/kg 1270 J ABO-30
Manganese mg/kg 63.7
Mercury mg/kg 0.022 J
Ef&igum ngtg g%; Location TNTC-50309
Sodium ma/kg 251 Sample No. AB0309
vz ma/kg "3 Sample Date 22-Aug-00
Zinc ma/kq 2 Sample Depth (ft) _ (05 S iES)
Parameter Units Result Qual
Nitroaromatics (8330-SC)
TNT mg/kg 0.19 J
2A-4,6-DNT mg/kg 0.34
\7 4A-2,6-DNT mg/kg | 0.27
ABO-157/
ABO-308
Location TNTC-S0157
Sample No. ABO157
Sample Date 12-Aug-00
Sample Depth (ft) 1.5 - 2.5
Parameter Units Result Qual
Nitroaromatics (8330-SC)
TNT mg/kg 8.35
2,4-DNT mg/kg 1.38
2A-4,6-DNT mg/kg 1.62
4A-2,6-DNT mg/kg 0.91
2-NT mg/kg 0.3 J
ABO-310 Location TNTC-S0310
Sample No. AB0310
Sample Date 22-Aug-00
Sample Depth (ft) 0.5 - 15
Parameter Units Result Qual
Nitroaromatics (8330-5C)
TNT mg/kg 0.63
2,4-DNT mg/kg 0.27
2A-4,6-DNT mg/kg 0.49
4A-2,6-DNT mg/kg 0.29
SCALE

e

30

60 FEET

LEGEND:

/A ABO-157 SCREENNG SO SAMPLING

e ABO-308 SURFACE SOIL SAMPLE (0 - 2 FT)
OGW-02  CROUNDWATER SAMPLING
[]ABO-455 CONFIRMATION SOIL SAMPLING

FORMER TANK LOCATION

otetetetet

FORMER BUILDING LOCATION

o

FIRE HYDRANT

POTENTIAL NITROAROMATIC
REMEDIATION AREA

NN\

POTENTIAL LEAD
REMEDIATION AREA

NOTES:

1. ANALYTICAL RESULTS EXCEEDING REGION 9
PRELIMINARY REMEDIATION GOALS ARE
SHOWN IN BOLD TEXT.

2. SAMPLES WITH NO POSTED DATA ARE BELOW
QUANTITATION LIMITS FOR ALL NITROAROMATICS.

3. ALL CONFIRMATION SAMPLING LOCATIONS WERE

SURVEYED.

4. NITROAROMATICS

(8330-SC) INDICATES

SCREENING ANALYSES.

5. SAMPLING DEPTHS

SAMPLE

ABO157
ABO158
ABO159
ABO160
ABO161
ABO162
ABO163
ABO164
ABO165
ABO166
ABO280
ABO0281
ABO282
ABO308
ABO309
ABO310
ABO 311
AB0312
ABO313
ABO314
ABO0315
ABO367
ABO368
ABO369
ABO370
ABO442
ABO452
ABO453
ABO454
ABO455

6. SHADED CONCENTRATIONS INDICATE
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DETECTIONS

EXCEEDING RGOs.
7. ESTIMATED REMEDIAL VOLUME:

ARE A ARE A DEPTH
NO. (FT2) (FEET) (YD)

I 3644 4 540
Il 763 S 141
2885 8x 855
7292 1536

VOLUME

TOTAL

x VERTICAL DEPTH 5 FEET FROM DRAINAGE DITCH
SURFACE, 8 FEET FROM GROUND SURFACE.

8. GROUNDWATER ENCOUNTERED IN SEPTEMBER
2000 BORING C-369/370 AT 8 FEET.

GROUNDWATER MEASURED IN GW-02 AT A
DEPTH OF 9.57 FEET OCTOBER 10, 2000.
BEDROCK ENCOUNTERED AT 15 FEET IN
GW-02 BORING.

FIGURE 1-20

TNT AREA C

BUILDING 682 BI-TRIHOUSE
ANALYTICAL RESULTS AND
ESTIMATED AREA/VOLUME OF
SOIL REQUIRING REMEDIATION

PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

Shaw’ shaw Environmental, Inc.
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N 620,300

N 620,200

N 620,100

E 1,912,900

FORTIFIER HOUSE
BUILDING 683

ABO-167

Location TNTC-S0171 8
Sample No. ABO467 @
Sample Date 28-SEP-00 N
Sample Depth (ft) 8.0 - 10.0 (92}
Parameter Units Result Qual —
Nitroaromatics w
4A-2,6-DNT mg/kg 3.76
2A-4,6-DNT mg/kg | 0.647
DNT mg/kg 47.8
3-NT mg/kg | 0.484
4-NT mg/kg 0.29
TNB mg/kg | 0.119 faa— -
TNT mg/kg 173 T -
Volotiles | | 0 T
Methylene chloride mg/kg | 0.00668 8B | T
Semivolatiles | | | | T~ T
Dinitrotoluene, 2,4- mg/kq 24.1
Dinitrotoluene, 2,6- mqg/kq 1.68 J
PCBs
Aroclor 1260 mg/kg | 0.106 J
Metals
Aluminum mg/kg 3930 J
Antimony mg/kg | 0.904 J
Arsenic mg/kg 1.79
Borium mg/kg 33.3
Beryllium mg/kg | 0.246
Calcium mg/kg 1420
Chromium mg/kg 6.25
Cobalt mg/kg 1.75
Copper mg/kg 2.96
Iron mg/kg 5200
Lead mg/kg 43.8 l
Magnesium mg/kg 761
Manganese mg/kg 38.1
Nickel mg/kg 4.8
Potassium mg/kg 369
Silver mg/kg | 0.421 J
Sodium mg/kg 18 B ABE
Vanadium mg/k 9.2
Tine masko |75 ABO-169
ABO-
Location TNTC-SO171
Sample No. AB0466
Somple Dote 28-SEP-00 @
Sample Depth (ft) 4.0 - 6.0
Parameter Units Result Qual ABO-245
Nitroaromatics
DNT mg/kg | 236
NB mg/kg | 0.0963 J
TNB mg/kg | 0.146
TNT mg/kg 448
Volatiles
Carbon disulfide mg/kg | 0.00337 J
Methylene chloride mg/kg | 0.00625 B
Semivolatiles
Dinitrotoluene, 2,4- mg/kg 275
Dinitrotoluene, 2,6- mg/kg 23.8 J
PCBs
Aroclor 1260 mg/kg | 0.0768 J
Metals
Aluminum mg/kg 3150 J
Arsenic mg/kg 1.77
Barium mg/kg 31.9
Beryllium mg/kg | 0.203 J
Calcium mg/kg 1430
Chromium mg/kg 5.24
Cobalt mg/kg 1.37
Copper mg/kg 1.36
Iron mg/kg 4310
Lead mg/kg 8.8
Magnesium mg/kg 658
Manganese mg/kg 33.7
Nickel mg/kg 3.72
Potassium mg/kg 242
Sodium mg/kg 249 B
Vanadium mg/kg 8.01
Zinc mg/kg 23.9

LEGEND:
A\ ABO-1687 Egg%:\gmc SOIL SAMPLING
OGW-08 EggXlT\ll%VNVATER SAMPLING
[JABO-466 Eg(’;l;ﬁgﬁTION SOIL SAMPLING

& TNTC-BEDGW-001 Eg%igl')l%lf\l MONITORING WELL

Rotetetetet

FORMER TANK LOCATION

FORMER BUILDING LOCATION

fo! FIRE HYDRANT
® WATER CONTROL VALVE

POTENTIAL NITROAROMATIC
REMEDIATION AREA

~ NOTES:

1. ANALYTICAL RESULTS EXCEEDING REGION 9
REMEDIATION GOAL OBJ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>