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1.0 Project Description

The U.S. Army is conducting studies of the environmental impact of suspected hazardous waste
sites at the former Plum Brook Ordnance Works (PBOW) in Sandusky, Erie County, Ohio
(Figure 1-1). PBOW is being investigated under the Defense Environmental Restoration Program
for Formerly Used Defense Sites. The investigation is being managed and technically overseen
by the Nashville District of the U.S. Army Corps of Engineers (USACE). This 9,000-acre facility
was used for the manufacture of explosives during World War 1. The site is currently controlled
and maintained by the National Aeronautics and Space Administration (NASA) and is operated
as the Plum Brook Station of the John Glenn Research Center at Lewis Field.

This site-specific sampling and analysis plan (SSAP) has been prepared by Shaw Environmental,
Inc. (Shaw) for the fieldwork to be conducted in support of soil and groundwater remedial
investigations (RI1) at Waste Water Treatment Plant No. 2 (WWTP2), along the waste water
sewer lines (WWSL) which extended from the former TNT Area C (TNTC) to the former
WWTP2, and at a steel sewer line that connects the former waste water treatment plants
(WWTP). This SSAP is an addendum to the sitewide sampling and analysis plan (SWSAP)
(Shaw, 2008a) and was developed in accordance with the PBOW SWSAP and the quality
assurance project plan (QAPP) (Shaw, 2008b) to ensure that work performed at the subject site
will be of the quality required to satisfy the overall and site-specific project objectives. A
sitewide accident prevention/sitewide safety and health plan (Shaw, 2008c) was also prepared for
this investigation to help provide a safe work environment.

1.1 Plum Brook Ordnance Works Facility History

The PBOW site was built in early 1941 and manufactured 2,4,6- trinitrotoluene (TNT),
dinitrotoluene (DNT), and pentolite. Production of explosives began in December 1941 and
continued until 1945. After the plant was shut down, decontamination of the TNT, acid,
pentolite, and DNT processing lines began; decontamination was completed by the Army during
the last quarter of 1945. The property was under the supervision of the Army Ordnance
Department. The War Assets Administration accepted custody of the property (3,230 acres)
except for the retained area, which is known as the magazine area (2,800 acres), in 1946. The
Department of the Army reacquired the 3,230 acres in 1954 and performed cleanup efforts
during the 1950s through 1963. Two property use agreements were entered into by the National
Advisory Committee of Aeronautics, the predecessor of NASA, and the Army in 1956 and 1958,
respectively. In 1963, accountability and custody of the entire PBOW property (6,030 acres)
were transferred to NASA by the Department of the Army. NASA has operated and maintained
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the PBOW site since 1963, and it is currently the NASA Glenn Research Center, Plum Brook
Station. Figure 1-2 shows the various PBOW areas of concern, WWTP2, the TNTC-WWSL, and
the WWTP Steel Sewer Line.

1.2 Summary of Existing Site Data

The only previous investigations at WWTP2 were conducted by IT Corporation (IT) in 1996 (IT,
1997). At the time, the WWTP2 area was referred to as Waste Disposal Plant No. 2. The site
investigation found no nitroaromatics above risk-based concentrations; however, some
semivolatile organic compounds (SVOC), metals, and polychlorinated biphenyls (PCB) were
found at concentrations exceeding levels in both surface and subsurface soils. Figure 1-3 shows
the locations of historic borings at WWTP2.

No environmental investigations have been conducted to date for TNTC-WWSL or the WWTP
steel sewer line. However, a nonintrusive geophysical survey was conducted at locations along
the WWTP steel sewer line in 2010.

1.3 Hydrogeology

Two hydrolithologic units (the Overburden/Shale and Limestone Bedrock) are known to exist at
PBOW. In general, groundwater flows in a northerly direction, towards Lake Erie, in both the
unconsolidated overburden material and the bedrock. However, on the western side of the
installation, groundwater in the overburden water-bearing zone flows to the northwest, while
groundwater in the bedrock aquifer flows to the northeast. The groundwater flow regime in the
overburden unit shows a strong seasonal variation (1T, 1999).

The overburden unit, composed of glacial outwash materials, has a thickness ranging from a few
feet in the south to more than 40 feet in some locations in the north. Overall, the water-producing
capacity of the overburden materials is strongly controlled by seasonal changes, and the
overburden water-bearing zone is, therefore, not considered to be a source of potable water.
Based on a bedrock monitoring well installed southwest of WWTP2, the overburden thickness in
this area is approximately 25 feet. Overburden thickness along the TNTC-WWSL is
approximately 15 feet based on soil borings from Ash Pit #2 and TNTC. The depth to
groundwater is seasonally dependent and ranges from approximately 6 to 17 feet at Power House
Ash Pit No. 2. Although Powerhouse Ash Pit No. 2 is on the opposite side of Pipe Creek, it is
likely similar conditions will be observed at the WWTP2 area, with groundwater flow strongly
influenced by Pipe Creek. Pipe Creek has been interpreted to be a discharge location for shallow
groundwater, particularly during the wet season at PBOW. In the central portion of PBOW near
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the Maintenance Area and Waste Water Treatment Plant No. 1 (WWTP1), the overburden
thickness is approximately 25 feet with depth to groundwater ranging from 4 to 10 feet below
ground surface (bgs).

Both the Plum Brook Shale and Devonian Limestone dip to the southeast at approximately 35
feet per mile.

1.4 Waste Water Treatment Plant Areas

Three WWTPs (WWTP1, WWTP2, and Waste Water Treatment Plant No. 3 [WWTP3]), at
PBOW received waste water from TNT manufacturing operations. Figure 1-2 shows the areas of
concern (AOC). WWTP1 is located nearest to TNT Area A and received waste water from the
settling basins located at TNT Area A and from TNT Area B. WWTP2 received waste water
from TNTC and is located northeast of the West Area Red Water Pond, east of Acid Area No. 2,
and north of TNTC. WWTP3 is located between WWTP1 and WWTP2 and northwest of TNT
Area B. The purpose of the plants was to reduce the volume of waste water discharged from each
of the manufacturing areas to the West Area Red Water Pond and Pentolite Road Red Water
Pond. The waste water that was received from TNT manufacturing areas consisted of spent
sulfuric and nitric acids and red water from the TNT purification process. Chemicals in the waste
streams included sodium salts of sulfite, sulfate, nitrite, nitrate, sulfonates of unwanted TNT
isomers, trinitrobenzoic acid, trinitrobenzaldehyde, trinitrobenzyl alcohol, nitrotoulenes, and
dinitrotoluenes (Dames and Moore, Inc., 1996).

Each of the WWTPs consisted of a neutral storage tank, an equalization tank, a condensate
storage tank, an evaporator building, an incinerator, and a thick liquor storage tank. WWTP1 and
WWTP2 also included a caustic storage tank and a raw waste storage tank. Both WWTP1 and
WWTP?2 received waste water from the TNT manufacturing settling basins and neutralized the
slurry through a chemical depuration process. The liquid was thickened by evaporation and then
incinerated. The incinerators were located to the east of the storage tanks at WWTP1 and to the
north of the storage tanks at WWTP3. The incinerator was located south and west of the storage
tanks at WWTP2 (Figure 1-3). Ash from the incinerator was disposed of in nearby ash pits
associated with the WWTPs (USACE, 2000). Although incineration is interpreted to be the main
treatment process for the waste water, historical design drawings suggest waste water may have
been discharged directly to nearby ponds during periods of high production (e.g., the West Area
Red Water Pond and Pentolite Road Red Water Pond). This is based on historical drawings
showing the presence of a waste water line leading from the raw waste storage tank to the West
Area Red Water Pond. In addition, WWTP3 is interpreted to have been constructed to handle
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overflow from WWTP1 and WWTP?2 since it did not receive any waste water directly from the
TNT manufacturing areas. The only waste line leading into WWTP3 was the WWTP steel sewer
line. Based on this observation and the absence of the raw water and caustic tanks at WWTP3, it
appears that this plant received neutralized wastes only.

1.5 Waste Water Sewer Lines History

During production in the 1940s, three WWTPs were used to process production waste water
from the three TNT manufacturing areas at PBOW. The wastes were accumulated in the settling
basins of the TNT manufacturing areas. These wastes were transported to the WWTPs via
aboveground and below-ground woodstave sewer lines (USACE, 1995). Chemicals in the waste
streams included sodium salts of sulfite, sulfate, nitrite, and nitrate; sulfonates of unwanted TNT
isomers; trinitrobenzoic acid; trinitrobenzaldehyde; trinitrobenzyl alcohol; nitrotoulenes; and
dinitrotoluenes (Dames and Moore, Inc., 1996). Woodstave pipes were constructed of small
wood slats (i.e., staves) joined together in a tongue-and-groove fashion and reinforced with steel
banding. Use of woodstave pipes was not uncommon for water and sewage conveyance during
the late 1800s until the 1950s.

1.6 Steel Sewer Line Description and History

A 4-inch-diameter steel sewer line connected WWTP1 and WWTP2 to WWTP3. The layout of
WWTP3 was similar to the other WWTPs except that it did not have caustic storage and raw
waste water storage tanks. The lack of the caustic storage and raw waste water storage tanks at
WWTP3 and the lack of sewer lines directly connecting WWTP3 with any of the TNT
manufacturing areas suggest it was used to treat neutralized waste from WWTP1 and WWTP2.
The steel sewer line was connected to the evaporator buildings at all three WWTPs and is
interpreted to have been used to transfer neutralized waste to WWTP3 during periods of high
productivity. No intrusive investigations have been previously conducted on the steel sewer line.
However, under a previous delivery order, a geophysical survey was conducted at approximately
10 locations along the sewer line. The purpose of the geophysical survey was to determine if the
steel sewer line was still present. Results of the geophysical survey indicate the steel sewer line
is present and is located at an estimated depth of 3 to 5 feet bgs.
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2.0 Scope of Work and Data Quality Objectives

2.1 Scope of Work

As specified in the scope of work (USACE, 2010a), the WWTP2 and TNTC-WWSL R1 will be
concluded with the preparation and submittal of separate four-volume reports consisting of the
site characterization report, baseline human health risk assessment, screening-level ecological
risk assessment, and feasibility study for each of these two sites. As specified in the scope of
work for the WWTP steel sewer line (USACE, 2010b), only a site characterization report will be
submitted following this investigation.

RI field activities covered by this SSAP consist of the following tasks:

Soil sampling from test pit excavations

Sampling of steel sewer line contents

Soil sampling using direct-push technology (DPT)

Installation of temporary piezometers and monitoring wells

Groundwater sampling of piezometers and wells

Laboratory analysis of soil and groundwater

Management and disposal of investigation-derived waste (IDW)
Preparation and submittal of a geographic information system deliverable
Preparation of an electronic data deliverable.

The above activities, analytical data, and evaluation will be presented in a site characterization
report, which will comprise Volume 1 of the RI report. This information will also be used in the
baseline human health risk assessment, the screening-level ecological risk assessment, and the
feasibility study, which will comprise Volumes 2, 3, and 4 of the RI report, respectively. A
separate work plan will be submitted for Volumes 2 and 3.

2.2 Site-Specific Data Quality Objectives

2.2.1 Overview

The data quality objectives process followed during the planning stages of the RI evaluated data
requirements needed to support the decision-making process and select the best action to satisfy
these requirements. Incorporated components of the data quality objectives process, described in
Environmental Protection Agency (EPA) guidance (EPA, 2006), are discussed in detail in
Section 3.3 of the SWSAP. Determining factors for procedures necessary to satisfy investigative
objectives and to establish the basis of future actions at PBOW are presented on Figure 3-1 of the
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SWSAP (Shaw, 2008a). The data uses and needs for this investigation are summarized in Table
2-1.

2.2.2 Problem Statements

The sites originated from the transfer, treatment, and discharge of waste water associated with
the manufacture of TNT. Waste water was transferred from TNTC through 4-inch and 6-inch
underground woodstave lines to holding tanks at WWTP2. Based on review of existing site
drawings, it is evident that three options were used to dispose of the waste water. In the normal
WWTP2 treatment process, the waste was neutralized and evaporated to produce a red water
liquor, which was incinerated. During times of high production of waste water, two options were
used to address potential overflow at the WWTPs: direct discharge to the red water ponds or
transfer to WWTP3 for evaporation and incineration. Waste water could be directly discharged
from the Raw Waste Water Tank to the West Area Red Water Pond via a pipeline if waste
volumes exceeded the capacity to neutralize and store the waste water. Alternatively, if the waste
water could be neutralized but not evaporated either due to high inflow or mechanical problems,
it may have been transferred to WWTP3 by an underground 4-inch steel line for evaporation and
incineration. Possible sources or release points included leaks and spills from holding tanks and
buildings at WWTP2 as wells as from the TNTC woodstave sewer lines and the steel sewer line.
Site-related contaminants include mainly nitroaromatics, as well as polynuclear aromatic
hydrocarbons at the other WWTPs. Limited groundwater data are available for these areas, and
the impacts from these areas are unknown.

This R1 is being conducted at the site to evaluate whether there has been a release or if the
potential release exists. The RI also is being conducted to evaluate the nature of the associated
threats and to eliminate from further consideration those releases that pose no significant threat
to public health or the environment. Review of available information regarding historical
operations has been used to develop a preliminary conceptual site model for the sites,
summarized in Section 2.2.3.

At this stage of the investigation, the following problem statements relate primarily to initial
uncertainties regarding environmental conditions and potential risks to human and ecological
receptors. Data are needed to define the following:

o Have historical activities resulted in the release of contaminants to the environment?

« If contaminants have been released from site historical activities, do they serve as
current or future sources of groundwater contamination?
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« If contamination is identified in soil and/or groundwater, is it present at sufficient
levels to warrant further investigation?

The planned investigation for this site addresses these problem statements through the selection
of sample locations designed to evaluate specific potential contaminant sources and release
points (biased sampling).

2.2.3 Conceptual Site Model
Four factors considered in defining the conceptual model (USACE, 2008) for the Rl are as
follows:

« Potential contaminant sources
o Migration pathways/affected media
« Potential human health and ecological receptors.

Separate conceptual site models have been developed for WWTP2 and the sewer lines and are
described below.

2.2.3.1 WWTP2

Potential Contaminant Sources. The primary source of contamination at PBOW is past
TNT manufacturing activities, including the storage of raw materials, production of TNT and its
associated intermediate products (e.g., nitrotoluene, DNT, etc.), and disposal of waste products.
Sources at the proposed areas of investigation result from disposal activities related to the
production of TNT. Specific sources of contamination at the WWTP2 include the following:

o Storage tanks
— Raw Waste Storage Tanks
— Caustic Storage Tank
— NeutralizationTank
— Equalization Tank
— Thick Liquor Storage Tank

« Evaporator Building
¢ Incinerator.

Although the main source of contamination is nitroaromatics contained in the waste water
generated from the TNT manufacturing process, other potential contaminants are possible.
Metals, particularly lead, were used heavily at the site for such things as flooring shields and
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flashing. In addition, building demolition was typically covered with fill at the site, and the
potential exists for other metals in the surface and upper subsurface soil horizons. PCBs,
although not commonly used in electrical transformers at the time, were likely present in waste
oils that were applied around buildings and tanks when PBOW was operational to suppress
vegetation growth. In addition, industrial paints used up to 1979 contained relatively high
concentrations of PCBs, which served to make the paint less brittle. It is likely that the PCBs
present in soil around many of the former PBOW buildings are the result of either waste oils or
paint. SVOCs, particularly polynuclear aromatic hydrocarbons, are a potential contaminant of
concern at the site due to demolition processes (e.g., burning of structures) used following the
closure of PBOW.

Migration Pathways. Surface spills of waste water, residual application of waste oil, and
degraded paint were likely the main forms of contaminant release at the site. In addition, the
woodstave and steel waste water sewer lines leading to and from the site are also possible
sources of subsurface contamination from nitroaromatics. The migration pathways for the
nitroaromatics and metals include leaching to overburden/shale groundwater and bedrock
groundwater and runoff to creeks associated with precipitation events. PCBs are less mobile in
the environment and therefore are not anticipated to leach heavily, but could migrate to creeks
via sediment transport during periods of heavy precipitation. SVOC mobility is also somewhat
limited, although transport could be facilitated if present in the waste water.

Potential Receptors. Exposure of site workers to potential contaminants under current land
use at PBOW is negligible, because this site is remote from regular site worker activity. The site
is opened to deer hunting by permit; therefore, hunters may be exposed to potential contaminants
in soil and potentially exposed via ingestion of venison from deer that have grazed in these areas.
Exposure to hunters is expected to be limited for the following reasons: 1) hunters would be
present on PBOW for a limited number of days per year because of restricted access and the
duration of the season, 2) contact with soil would be limited because hunting season is during the
cooler months when the full clothing would protect the hunter from dermal contact with soil, and
3) the area of the sites addressed by this SSAP are relatively small compared with the overall
area available for hunting. The assumption for future land use is unrestricted. Future off-site
residents are assumed to be exposed to current groundwater concentrations via migration of
contaminants in groundwater. Potential ecological receptors at the WWTP Steel Sewer Line,
WWTP2, and TNTC-WWSL are wildlife communities, plant communities, and aquatic
communities associated with creeks. Note that groundwater in the vicinity of the site is not used
as a potable source. Chemicals of potential concern, based on past use of PBOW and data from
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other WWTPs, should primarily be nitroaromatic explosives, but may also include SVOCs,
metals, and PCBs.

2.2.3.2 TNTC Woodstave Sewer Lines and Steel Sewer Lines

Although the compositions of the two sewer lines (woodstave versus steel) addressed in this
investigation are significantly different, the types of waste transferred and potential modes of
release are similar and are discussed in the following sections. Both the TNTC woodstave sewer
line and steel sewer line are located approximately 3 to 5 feet bgs.

Potential Contaminant Sources. As noted previously, the primary source of contamination
at PBOW is former TNT manufacturing activities, including the storage of raw materials,
production of TNT and its associated intermediate products (e.g., nitrotoluene, DNT, etc.), and
disposal of waste products. The TNTC woodstave sewer line and the steel sewer lines are both
potential sources for subsurface soil contamination at PBOW. Although information regarding
the TNTC sewer line is lacking, it is possible that it was removed during demolition of the site.
Investigation of the sewer lines at TNTA and TNTB suggest that these lines were removed.
These lines were analyzed for an extensive suite of contaminants (SVOCs, PCBs, and metals)
due to the concern that the waste water may have contained raw and/or waste products used in
the manufacturing process or other types of waste used in maintenance of the site. In addition,
the acidic nature of the waste water had the potential to include dissolved metals.

Migration Pathways. Given that the release point from the sewer lines occurred from 3to 5
feet bgs, the main migration pathway for this contamination would be leaching from subsurface
soil to overburden/shale groundwater and bedrock groundwater. However, there is a potential for
some surface exposure of contaminated soil to exist, particularly at points where these lines
crossed surface water bodies (i.e., Pipe Creek). In addition, where the sewer lines were disturbed
either from removal (which may be the case for the TNTC woodstave sewer line) or from
unrelated maintenance activities conducted by NASA, subsurface soil may have been brought to
the surface or near surface.

Potential Receptors. Exposure of site workers to potential contaminants under current land
use at PBOW is negligible. Exposure to hunters is expected to be limited for the same reasons
previously cited for WWTP2. The assumption for future land use is unrestricted. Future off-site
residents are assumed to be exposed to current groundwater concentrations via migration of
contaminants in groundwater. Potential ecological receptors at the TNTC-WWSL are wildlife
communities, plant communities, and aquatic communities associated with creeks. Note that
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groundwater in the vicinity of the site is not used as a potable source. There are no potential
ecological receptors for the WWTP Steel Sewer Line since it is located at least 3 feet bgs and
thought to be intact and relatively undisturbed. Based on past use of PBOW and data from other
sewer lines, chemicals of potential concern, should primarily be limited to nitroaromatic
explosives.

2.2.4 Goals of the Remedial Investigation
Historical data and data collected during the planned investigation will be evaluated to meet the
following goals and address the problem statements presented in Section 2.2.2.

o Evaluate and use existing data appropriate to the AOCs.
« Define the physical features and characteristics of the AOCs.

o Determine whether there has been a release of U.S. Department of Defense (DoD)-
related contamination in soil and groundwater at the AOCs.

« Determine chemical characteristics of contamination.
o Determine the nature and extent of the associated contamination.
« Evaluate fate and transport of contamination.

o Determine if overburden groundwater underlying the AOCs is of sufficient volume
and quality to be defined as a potential drinking water source in the state of Ohio.

« Obtain site data of quality, quantity, and distribution appropriate for site
characterization, risk assessment, and feasibility study.

o Determine the need for additional investigation.

2.2.5 Information Inputs

The locations and analytical suites for planned samples of environmental media were selected
based on available historical information and existing data. Data obtained during the planned RI
will be used to determine if suspected releases have occurred at the site and to evaluate the need
for further investigation. Samples will be collected at locations selected in a biased manner to
evaluate all discrete potential contaminant sources which have been identified.

In addition to this SSAP, the SWSAP and QAPP have been prepared to ensure that data collected
during this investigation are of the appropriate type and quality to support their intended uses
(Shaw, 2008a,b). Samples collected during implementation of the sampling effort will meet the
recommended method guidance found in Test Methods for the Evaluation of Solid Waste,
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Physical/Chemical Methods (EPA, 1996), and its subsequent updates. The subcontracted
analytical laboratories will be accredited under the U.S. Department of Defense (DoD)
Environmental Laboratory Accreditation Program (ELAP) for all analyses performed and
compliant with Quality Systems Manual for Environmental Laboratories, Version 4.2 (DoD,
2010). All other requested analyses will conform to their specified method(s). In general, this
sampling plan has been developed to ensure that the data obtained satisfy the following
requirements:

Data will be of sufficient quality to be legally defensible under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA).

Data will have reporting limits as defined in the QAPP (Shaw 2008b) that can support
the preparation of future CERCLA reports for the site.

Data will be usable for the intended evaluations.

Sampling locations, depths, and quantities will be sufficient to confirm/deny
contaminants in soil and groundwater.

Data will be sufficient to ascertain whether surface and subsurface soil serve as
ongoing or future sources of contaminants to groundwater.

The following inputs will be required to make informed decisions regarding the questions listed

above:

Soil samples will be collected from the three areas for laboratory analysis, which
depending on their locations, may include the following: nitroaromatics, target
compound list (TCL), SVOCs, PCBs/pesticides, and target analyte list (TAL) metals.
Volatile organic compounds (VOC) will not be analyzed, because no source was
present during former manufacturing operations.

Groundwater samples will be collected from temporary piezometers installed in DPT
soil borings for laboratory analysis, which depending on their locations, may include
the following: nitroaromatics, TCL SVOCs, TAL metals, and water quality
parameters. Water quality parameters are summarized in Table 3-2.These screening
results will be used to determine placement of the new permanent monitoring wells.
VVOCs will not be analyzed, because no source was present during former
manufacturing operations.

Groundwater samples will be collected from newly installed monitoring wells for
laboratory analysis, which depending on their locations, may include the following:
nitroaromatics, TCL VOCs, TCL SVOCs, TAL metals, and water quality parameters.
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Data collection methods and analytical procedures are intended to provide results of sufficient
quality to satisfactorily determine the spatial distribution of contaminants at the site.

2.2.6 Boundaries of the Sites

The site boundary for WWTP2 is shown on Figure 3-3. Site boundaries for the TNTC-WWTP2
and WWTP Steel Sewer Lines are considered to be in close proximity (i.e., tens of feet) to the
lines based on previous investigations at other PBOW sewer lines. Should this RI determine that
any soil or groundwater contamination associated with the sewer lines extends beyond this, the
investigation boundaries will be modified as needed.

2.2.7 Decision Rules

Analytical results from the planned sampling efforts will be evaluated to determine if there had
been a release and to determine where contaminant sources are located. Confirmation of
contamination during the RI will be based upon a comparison of detected contaminants in
samples from this investigation to the most current risk-based screening concentrations (RBSC)
and to site background concentrations for soil (metals only) and groundwater (metals, VOCs, and
SVOCs). Groundwater RBSCs are currently derived from EPA (2010) regional screening levels
tap water criteria, and soil RBSCs are derived from residential soil regional screening levels.
Definitive data will be used to determine whether the established guidance criteria are exceeded
in the media. These definitive data will be adequate for confirming the presence of the
contamination and for supporting a risk assessment and a feasibility study.

The following decision rules apply to the complete RI effort:

o If after completion of the sampling activities, results indicate that contamination is
not encountered at concentrations that pose a significant threat to public health or the
environment, then additional evaluation will not be recommended. Results will be
reported in a RI report.

o If after completion of the sampling activities, results indicate that contamination is
encountered at concentrations that pose a significant threat to public health or the
environment, then additional evaluation will be recommended.

2.2.8 Performance or Acceptance Criteria (Decision Errors)
The primary sources of decision errors, errors that might lead to a wrong decision, include
sample density and sampling and analytical methods.
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Sample Density. Sample locations, the spacing between the individual samples, and sample
depths are important in obtaining data which represent the true distribution of contaminants with
sufficient accuracy to achieve project objectives. Potential errors have been minimized by 1)
identifying historical and environmental data and 2) selecting additional sample locations which
are biased toward suspected contaminant sources.

Sampling and Analytical Methods. Sampling and analytical methods may be sources of
error if proper sample collection procedures are not followed, if the analytical reporting limits
exceed target goals, or if the analytical methods have an unacceptably high margin of error. To
limit errors in sample collection, sample collection procedures have been provided in the
SWSAP (Shaw, 2008a).

Groundwater and soil samples will be collected and analyzed to meet the objectives of the RI.
Quiality assurance (QA)/quality control (QC) samples will be collected for all sample types, as
described in Chapter 3.0 of this SSAP. All samples will be analyzed by EPA-approved methods
and will comply with EPA definitive data requirements. In addition to meeting the quality needs
of the RI, data analyzed at this level of quality are appropriate for all phases of the RI and risk
assessments.
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3.0 Field Activities

The RI approach will be consistent with work conducted previously at the PBOW facility. Field
activities associated with the RI include soil sampling from test pit excavations and direct-push
soil borings, temporary piezometer installation, monitoring well installation, groundwater
sampling, land surveying, and IDW management. The purpose of soil sampling at the AOCs is to
determine the nature and extent of contamination at each of the AOCs and complete other
objectives, as defined in Section 2.2. The purpose of piezometer groundwater sampling is to aid
in determining the appropriate locations of monitoring wells to be installed.

All test pits, soil borings, temporary piezometers, and monitoring well locations will be sketched
and surveyed to the nearest 1 foot; land elevations will be surveyed to within + 0.01 foot
referenced to the National Geodetic Vertical Datum of 1929 (Section 3.4). A notch will be filed
into the top of the well/piezometer riser, or the top of the riser will be otherwise marked to serve
as a vertical and horizontal measuring point. Any site clearing that may be necessary for
equipment access will be coordinated with NASA (Section 3.6).

3.1 Soil Remedial Investigation
The following sections summarize the proposed soil investigations. Table 3-1 summarizes the
samples and analytical parameters.

A qualified geologist or geotechnical engineer will be on site for all excavation, drilling, and
sampling operations. The geologist/geotechnical engineer will perform logging and collect other
information, as described in Section 3.1.2.

3.1.1 Test Pit Excavations

The purpose of test pit sampling is to determine the presence/absence of contamination at the
WWTP Steel Sewer Line and TNTC-WWSL. The WWTP Steel Sewer Line will have up to 30
test pits excavated along the sewer line trace. TNTC-WWSL will have up to 20 test pits
excavated along the sewer line trace. For both AOCs, after the sewer line is located and marked,
a discrete soil sample will be collected from each test pit immediately below the sewer line
(estimated to be 3 to 5 feet bgs). The WWTP Steel Sewer Line will be breached at approximately
five (5) locations using nonsparking cutting tools after all other field activities have been
completed to determine if waste is present within the sewer line.
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Soil Sampling Methodology. For the WWTP Steel Sewer Line, the 30 test pits will be
excavated along and perpendicular to the sewer line to accurately locate the line and allow access
to collect soil samples. The location of the test pits will be fairly evenly spaced along the length
of the sewer line, with the exception of obstructions (e.g. utilities, trees, foundations, etc.). Figure
3-1 shows the location of both sewer lines and the presence of known utilities in the area. The
location of the known utilities was determined from the review of NASA utility maps for the
site. Final approval of all locations for intrusive activities is contingent on obtaining a NASA dig
permit. The actual location of the test pits will be determined in the field in conjunction with the
USACE and will be based on site access; however, in general, test pits will be spaced as evenly
as possible along the WWTP Steel Sewer Line for optimal coverage.

For the TNTC-WWSL, a test pit will be excavated every 100 feet along and perpendicular to the
approximately 2,000-foot sewer line trace to accurately locate the line and allow access to collect
soil samples. Figure 3-2 shows the proposed location of the test pits. The actual locations of the
test pits will depend on any obstructions (e.g. utilities, trees, foundations, etc.). Review of NASA
utility maps does not indicate active utilities in this area; however, final approval of all locations
for intrusive activities is contingent on obtaining a NASA dig permit.

For both AOCs, each soil sample collected from along the sewer line will be field screened using
colorimetric test kits (EPA Method 8515) to determine the explosive content. The colorimetric
test kits provide semi-quantitative results for total nitroaromatics up to a concentration of
approximately 85 milligrams per kilogram (mg/kg) based on previous use at the PBOW site. The
purpose of the field screening is to verify that the concentrations of nitroaromatics do not exceed
10 percent. Should concentrations exceed 10 percent total nitroaromatics, the sample cannot be
shipped off site for analysis. Because the upper reporting limit of the field screening method is
85 mg/kg, any samples exceeding 85 mg/kg will be diluted to determine the estimated
concentration of nitroaromatics in soil. Following field screening, each of the soil samples from
the test pits will be submitted for laboratory analysis for quick-turnaround analysis of
nitroaromatics.

Steel Sewer Line Breaching. A non-sparking wet tap method will be utilized to breach the
WWTP Steel Sewer Line to evaluate if waste material is present in the line. Wet tapping utilizes
a mechanical bolt on pipe collar that is equipped with tapping and valve accessories. Wet tapping
provides the ability to breach active pipe utilities without the need to isolate or remove the utility
from service. It incorporates an isolation valve that can be used to contain material under
pressure within a pipe system, reducing the potential for loss of pipeline content. The drilling
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device, a Williamson Drill, is attached to the pipe collar and the drill bit advanced within a wet
well to prevent sparking and heat generated as the bit advances the pipe line. Once the sewer line
is breached, any waste material from within the pipe will be sampled. All samples will be field
screened using colorometric test Kits.

3.1.2 Direct-Push Soil Sampling

A qualified geologist or geotechnical engineer will be on site for all drilling and sampling
operations. The geologist/geotechnical engineer will visually classify and log all borehole
material according to the Unified Soil Classification System, EM 1110-1-4000 (USACE, 1998)
on the HTRWa drilling log (USACE Eng. Forms 5056-R and 5056A-R).

Soil samples collected for chemical analysis will be documented by sample collection logs and
analysis request/chain-of-custody record forms (Figures 4-7 and 6-2 of the SWSAP [Shaw,
2008a]), following field custody procedures specified in Section 5.1 of the QAPP (Shaw, 2008b).
Any changes from this SSAP or the SWSAP will be recorded in chronological order on a
variance log for this project similar to that shown as Figure 9-1 of the SWSAP (Shaw, 2008a).
All direct-push soil samples collected by Shaw field personnel will be documented through the
use of drilling logs (USACE Eng. Forms 5056-R and 5056A-R).

Continuous logging performed by the geologist/geotechnical engineer will include detailed
subsurface information from examining drill cuttings, recording samples/cores, and noting first-
encountered and static groundwater levels for each borehole. Daily field notes will be kept on a
field activity daily log (FADL) and will include sufficient information to reconstruct the progress
of excavation, drilling operations, problems encountered, temporary piezometer installation
procedures (Section 3.2.2), etc. Figure 4-5 of the SWSAP shows a typical piezometer
construction form that will be completed for all piezometers. After completion of database entry,
all field forms and documents will be archived in the project files at the Shaw office in
Knoxville, Tennessee. Copies of drilling logs and well construction logs will be included in an
appendix to the final RI report.

For soil intervals that are collected for analytical sample analysis, the samples will be collected
in the appropriate jars prior to lithologic logging. If additional sample volume is required for the
analysis, QA/QC requirements, or other purposes, the soil will be placed into a decontaminated
stainless-steel bowl or new, gallon-size resealable plastic bag. In the case of direct-push samples,
a second boring will be completed immediately adjacent to the original location. The soil sample
in the corresponding surface or subsurface interval from the adjacent boring will be combined
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with the original soil sample, homogenized, and transferred to appropriate sample jars. Upon
filling a sample container, the jar will be placed on ice and the proper paperwork completed.

Borings will be advanced and soil samples will be collected using direct-push drilling
technology. The direct-push unit uses a hydraulically powered percussion hammer to drive a
decontaminated soil sampling device with retractable tip (point) to a required depth. Soil samples
for chemical analysis will be handled and packaged as described in Chapter 5.0. All direct-push
sampling equipment that will come in contact with the samples will be decontaminated prior to
use and between each sample collected, in accordance with Section 4.3.

3.1.2.1 WWTP Steel Sewer Line

A total of 10 borings will be advanced at the WWTP Steel Sewer Line. One soil sample will be
collected from each boring (8 to 10 feet bgs for a total of 10 samples). The locations of the soil
borings will be based on the results of the test pit soil samples and will be biased toward areas of
high contamination. As noted previously, test pit samples will be analyzed on a quick-turnaround
basis. Six of the locations will be completed along the sewer line (offset by approximately 2 feet
to avoid hitting the line). The purpose of these soil borings is to determine the vertical extent of
contamination. The remaining 4 borings will be determined by the two locations along the sewer
line representing the highest concentration of contamination. At these two locations of highest
concentration, borings will be completed approximately 10 feet off the WWTP Steel Sewer Line
on both sides to determine lateral extent of contamination.

The 10 samples from 8 to 10 feet bgs will be analyzed for nitroaromatics. In addition, up to 3
surface soil samples (0-1 foot) will be analyzed for SVOCs, PCBs, and target analyte list (TAL)
metals. These surface soil samples will be collected only if there is evidence of surface
contamination or in areas where soil is suspected to have been disturbed. There is a potential that
post-PBOW activities (utility maintenance, etc.) could have brought subsurface soil to the
surface in addition to areas where the sewer line crossed Pipe Creek. The possibility of soil
disturbance due to maintenance activities is only likely along known utility lines. Surface soil
sample locations will be limited to known NASA utility line crossings. Areas adjacent to roads
where the WWTP Steel Sewer Line may have been breached by utility installations will be
avoided due to the possibility of unassociated contamination from road runoff. It should be noted
that Pipe Creek has been previously sampled under the Ash Pit #2 R1. One surface soil (0-1 foot)
sample will be analyzed for total organic carbon (TOC). VOCs will not be analyzed because no
source was present during former manufacturing operations. Table 3-1 summarizes the samples
and analytical parameters.
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3.1.2.2 WWTP2

A total of eight borings will be advanced at WWTP2 at the former four tank and building
locations to collect soil samples. In addition, two soil borings will be completed in downgradient
locations for piezometer installation only (soil samples will be collected for lithologic
description). Three soil samples will be collected from each of the eight borings completed
around the four tank and building locations: one from 0 to 1 foot bgs (soil below fill material, if
encountered), one from 3 to 5 feet bgs, and one from 8 to 10 feet bgs, for a total of 24 samples. If
fill material is encountered in any of the borings, the 8- to 10-foot sample will still be collected at
the respective depth below the current ground surface but the 0-1-foot bgs and 3-5-foot bgs
samples may be adjusted based on the thickness of the fill material. For example, if 1 foot of fill
material is present, samples will be collected at 1 to 2 feet bgs and 4 to 6 feet bgs. Fill material
will also be sampled (0 to 1 foot bgs). This will provide information for the current ground
surface fill, the historical ground surface which is likely to have the highest contamination, and
subsurface zones to evaluate potential future exposure for construction workers.

Up to 32 samples will be analyzed for nitroaromatics, SVOCs, and TAL metals. Due to their
limited mobility, PCBs will be analyzed in the surface soil samples and those collected from 3 to
5 feet bgs (or the alternative depths described in the previous paragraph based on fill thickness, if
present). One surface soil (0-1 foot) sample will be analyzed for TOC. VOCs will not be
analyzed because no source was present during former manufacturing operations. Table 3-1
summarizes the samples and analytical parameters.

3.1.2.3 TNTC-WWSL

A total of 10 borings will be advanced at the TNTC-WWSL. One soil sample will be collected
from each boring at a depth of 8 to 10 feet bgs. The locations of the soil borings will be based on
the results of the test pit soil samples and will be biased toward areas of high contamination. As
noted previously, test pit samples will be analyzed on a quick-turnaround basis. Six of the
locations will be completed along the sewer line (offset by approximately 2 feet to avoid hitting
the line). The purpose of these soil borings is to determine the vertical extent of contamination.
The remaining 4 boring locations will be determined by the two locations along the sewer line
representing the highest concentration of contamination. At these two locations of highest
concentration, borings will be completed approximately 10 feet off the TNTC-WWSL on both
sides to determine lateral extent of contamination.
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The 10 samples from 8 to 10 feet bgs will be analyzed for nitroaromatics. In addition, up to 10
surface soil samples (0-1 foot) will be analyzed for nitroaromatics, SVOCs, PCBs, and TAL
metals. These surface soil samples will be collected only if there is evidence of surface
contamination or only in areas of possible disturbance to surface and subsurface soil. There is a
potential that post-PBOW activities (e.g., removal of the sewer line) could possibly have brought
subsurface soil to the surface in addition to areas where the sewer line crossed Pipe Creek. The
possibility of soil disturbance due to removal is possible along the entire length of the TNTC-
WWSL.. It should be noted that Pipe Creek has been previously sampled under the Ash Pit #2 RI.
Table 3-1 summarizes the samples and analytical parameters.

3.2 Groundwater Remedial Investigation

Groundwater will be investigated in a phased approach. First, temporary piezometers will be
installed in a total of 10 soil borings drilled at the WWTP Steel Sewer Line, 6 soil borings at
WWTP2, and 10 soil borings at TNTC-WWSL (Figure 3-1). Each of these borings will be
advanced to bedrock and a continuous lithologic log recorded. Based on the analytical results
and groundwater flow patterns of the piezometer samples, three monitoring wells will be
installed in the overburden/shale and up to three monitoring wells will be installed in the
underlying bedrock at each of the three areas. Therefore, a total of nine overburden/shale
monitoring wells will be installed under these investigations. In addition, up to nine bedrock
monitoring wells will be installed. If limited contamination is detected in soil and the temporary
piezometers, installation of some or all of the bedrock wells may not be completed. The decision
to install bedrock wells will be made in conjunction with the USACE and the Ohio
Environmental Protection Agency (OEPA). To the extent practical, bedrock wells will be paired
with overburden/shale wells to provide information regarding vertical hydraulic gradients.
Typically, paired overburden/shale and bedrock wells are placed in the area of highest soil and/or
piezometer groundwater contamination. Flow directions in the two groundwater units typically
are different, and therefore, upgradient/downgradient wells cannot be placed in close proximity.

Each piezometer and monitoring well will be sampled using the low-flow technique described in
Section 3.2.7, unless the OEPA and USACE approve a variation. Table 3-1 summarizes the
samples and analytical parameters.

If bedrock (or refusal) is encountered at less than 5 feet and the borehole is dry, then no
piezometer or well will be installed at this location, as it is unlikely to produce measurable water.
In this case, a suitable alternate location will be sought. In addition, previous investigations have
shown a strong seasonal and topographic variation in water levels in the overburden at PBOW,
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which can result in dry boreholes. The water levels in the piezometers will be measured a
minimum of 24 hours after installation of the last piezometer and periodically over the course of
the field effort for this site. Water level measurements in the piezometers will be taken to the
nearest 0.01 foot.

3.2.1 Piezometer Samples

3.2.1.1 WWTP Steel Sewer Line

A total of 10 piezometers will be installed for the WWTP Steel Sewer Line during the sampling
event discussed in Section 3.1.2.1. The locations of the piezometers will be based on results of
the test pit soil samples. Six of the piezometers will be installed in the DPT soil sample borings
adjacent to the trace of the sewer line in areas of highest soil contamination based on field
screening. Four of the piezometers will be completed in the downgradient direction (north) of the
sewer line at two locations (two piezometers per location) to aid in determining overburden/shale
groundwater flow direction, which in turn will aid in determining monitoring well locations.
Once soil sampling is complete and the associated soil sample is collected (Section 3.1.2.1), the
borings will be advanced to bedrock (or refusal). As described in Section 3.1.2, the boring will
be continuously logged, with lithologic and hydrologic observations appropriately recorded.
Piezometer installation is described in Section 3.2.2. Each piezometer water sample will be
collected using a low-flow technique and analyzed for nitroaromatics and water quality
parameters (Table 3-2). All sampling and purging equipment (pumps, tapes, discharge piping)
will be decontaminated prior to use and after each successive use. The sample results should aid
in the decision of whether the overburden groundwater is of quantity and quality to be
considered a potable water supply in the state of Ohio or of quality requiring a risk assessment.
The sample results should also indicate if groundwater in the overburden/shale may be impacted
and whether there is a need for installation of monitoring wells and further investigation of the
two groundwater zones (i.e., overburden/shale and underlying limestone).

3.2.1.2 WWTP2

A total of six piezometers will be installed for WWTP2. Four of the piezometers will be located
at the four tank locations. Two piezometers will be located at the downgradient locations. Once
soil sampling is complete and the associated soil sample is collected (Section 3.1.1), the boring
will be advanced to bedrock (or refusal). As described in Section 3.1.2, the boring will be
continuously logged, with lithologic and hydrologic observations appropriately recorded.
Piezometer installation is described in Section 3.2.2. Each piezometer water sample will be
collected using a low-flow technique and analyzed for target compound list SVOCs,
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nitroaromatics, TAL dissolved metals (filtered), total metals (unfiltered), and water quality
parameters (Table 3-2). All sampling and purging equipment (pumps, tapes, discharge piping)
will be decontaminated prior to use and after each successive use. The sample results should aid
in determining if the overburden groundwater is of quantity and quality to be considered a
potable water supply in the state of Ohio or of quality requiring a risk assessment. The sample
results should also indicate if groundwater in the overburden/shale may be impacted and if there
is a need for installation of monitoring wells and further investigation of the two groundwater
zones (i.e., overburden/shale and underlying limestone).

3.2.1.3 TNTC-WWSL

A total of 10 piezometers will be installed for the TNTC-WWSL during the sampling event
discussed in Section 3.1.2.3. The locations of the piezometers will be based on results of the test
pit soil samples. The piezometers will be installed in the DPT soil sample borings. Six of the
piezometers will be installed in the DPT soil sample borings adjacent to the trace of the sewer
line in areas of highest soil contamination based on field screening. Four of the piezometers will
be completed downgradient of the sewer line (to the north) at two locations (two piezometers per
location) to aid in determining groundwater flow direction, which in turn will aid in determining
monitoring well locations. Once soil sampling is complete and the associated soil sample is
collected (Section 3.1.1), the boring will be advanced to bedrock (or refusal). As described in
Section 3.1.2, the boring will be continuously logged, with lithologic and hydrologic
observations appropriately recorded. Piezometer installation is described in Section 3.2.2. Each
piezometer water sample will be collected using a low-flow technique and analyzed for
nitroaromatics and water quality parameters (Table 3-2). All sampling and purging equipment
(pumps, tapes, discharge piping) will be decontaminated prior to use and after each successive
use. The sample results should aid in determining if the overburden groundwater is of quantity
and quality to be considered a potable water supply in the state of Ohio or of quality requiring a
risk assessment. The sample results should also indicate if groundwater in the overburden/shale
may be impacted and if there is a need for installation of monitoring wells and further
investigation of the two groundwater zones (i.e., overburden/shale and underlying limestone).

3.2.2 Piezometer Installation

Temporary piezometers are typically used to measure static water levels and collect groundwater
quality samples in commonly slow recharging environments. The piezometers will be made of
new 1-inch-outside diameter polyvinyl chloride (PVVC) material and placed into the borehole
through the direct-push tooling prior to removal or inserted into the borehole after the tooling is
removed. These will be advanced to bedrock (or refusal), and continuous lithologic logging will
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be performed. The piezometer will be constructed with 5 to 10 feet of PVC screen (0.010 slot)
and PVC casing. No filter pack material will be placed around the well screen. Because the
sampling will occur reasonably quickly after the piezometers have been installed, semi-
permanent seals are not necessary. A plastic seal will be used in the upper foot of the borehole
annular space to prevent any solid material from entering the subsurface. The plastic seal will be
covered with an additional sheet of plastic on the ground surface with bentonite placed over the
top of this sheet. The bentonite on the ground surface will slope away from the piezometer to
promote runoff and prevent any surface water from entering the borehole. The bentonite surface
seal typically extends out approximately 1 foot around the piezometer and up to a foot in
thickness. The size and thickness of the bentonite seal may vary depending on site conditions.
Figure 4-5 of the SWSAP shows a typical piezometer construction form that will be completed
for all piezometers. Upon an adequate water column in the piezometer to permit sample
collection (i.e., greater than 24 inches), groundwater sampling will be conducted as described in
Section 3.2.7.

Following the groundwater level measurement associated with the first round of monitoring well
sampling (Section 3.2.3) and permission from USACE, the PVC material (PVVC screen and
casing) will be removed from all temporary piezometer boreholes. The boreholes will be
abandoned in accordance with OEPA and Ohio Department of Natural Resources (ODNR)
codes, regulations, and guidance, including the following: Ohio Administrative Code 3745-9-10,
Abandoned Well Sealing; OEPA (2005) Sealing Abandoned Monitoring Wells and Boreholes
technical guidance; and Ohio Revised Code Section 1521.05, Well Construction and Sealing
Log. Fine granular bentonite will be added to the boreholes in 2-foot intervals. The bentonite in
the borehole will be tamped at each 2-foot interval to assure the material is compacted for better
settling. The bentonite will be hydrated if necessary. After 24 hours, the boreholes will be
checked for settlement and additional bentonite added, if necessary. Well sealing reports will be
submitted to the ODNR Division of Water. Piezometer material will be cut into 5-foot
manageable lengths, decontaminated using the procedure described in Section 4.3, and discarded
into the Shaw-contracted dumpster.

3.2.3 Monitoring Well Samples

3.2.3.1 WWTP Steel Sewer Line

A total of up to six wells will be installed at the WWTP Steel Sewer Line, based on the analytical
results of the piezometer samples. The specific location of each well will be determined by the
geologist/geotechnical engineer, based on the analytical results of the piezometer samples. All
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proposed monitoring well locations will be determined in conjunction with USACE and OEPA.
Three of these six monitoring wells will be installed in the overburden/shale, and the other three
wells (if installed) will be completed in the limestone bedrock. Bedrock wells will only be
installed if contamination is detected in the overburden/shale groundwater samples collected
from piezometers and/or wells. Piezometer groundwater data will be the initial factor in
determining the need for bedrock wells. Piezometer data has typically been biased high for site-
related contaminants (e.g., nitroaromatics) in groundwater. The reason for this bias is unclear,
although it is probably the result of sorbed contaminants to suspended particulates associated
with elevated turbidity in piezometer groundwater samples. This approach of limiting bedrock
well installation based on piezometer groundwater data was used with OEPA approval for the
TNTB waste water sewer line investigation. Soil sampling and piezometer groundwater data
showed only very low levels of contaminants at the TNTB sewer line site. It should be noted that
in conversations with OEPA regarding elimination of bedrock wells at that site, OEPA also
reserved the right to request installation of the bedrock wells after review of all data, including
groundwater samples collected from permanent monitoring wells.

Each monitoring well sample will be collected using a low-flow technique (Section 3.2.7) and
analyzed for nitroaromatics and water quality parameters (Table 3-2). Two rounds of samples
will be collected from each well at different times of the year (e.g., spring and fall) to allow for
seasonal differences. All sampling and purging equipment (pumps, tapes, discharge piping) will
be decontaminated prior to use and after each successive use. All monitoring wells for this
investigation will be installed prior to the first sampling event; no monitoring wells currently
exist for this site. During the second sampling event, the condition of all surface components of
the monitoring wells sampled will be documented with the recommendation for repair, if
necessary. The surface components will include the concrete pad, protective posts, protective
casing, and well casing. In addition, the condition of the well locks and lock hasps will be
documented.

3.2.3.2 WWTP2

A total of up to six wells will be installed at WWTP2, based on the analytical results of the
piezometer samples. Three of these six monitoring wells will be installed in the
overburden/shale, and the other three wells (if installed) will be completed in the limestone
bedrock. Bedrock wells will only be installed if contamination is detected in the
overburden/shale groundwater. The specific location of each well will be determined by the
geologist/geotechnical engineer, based on the analytical results of the piezometer samples. All
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proposed monitoring well locations will be determined in conjunction with the USACE and
OEPA.

As noted in Section 2.2, potential contaminants of concern at the WWTP2 include
nitroaromatics, SVOCs, PCBs, and metals. Due to the fact PCBs strongly sorb to soil and do not
leach, PCBs will not be analyzed in groundwater. Therefore, each monitoring well sample will
be collected using a low-flow technique (Section 3.2.7) and analyzed for nitroaromatics, target
compound list SVOCs, dissolved (filtered) metals, total (unfiltered) metals, and water quality
parameters (Table 3-2). Two rounds of samples will be collected from each well at different
times of the year (e.g., spring and fall) to allow for seasonal differences. All sampling and
purging equipment (pumps, tapes, discharge piping) will be decontaminated prior to use and
after each successive use. All monitoring wells for this investigation will be installed prior to the
first sampling event; no monitoring wells currently exist for this site. During the second
sampling event, the condition of all surface components of the monitoring wells sampled will be
documented with the recommendation for repair, if necessary. The surface components will
include the concrete pad, protective posts, protective casing, and well casing. In addition, the
condition of the well locks and lock hasps will be documented.

3.2.3.3 TNTC-WWSL

A total of up to six wells will be installed at the TNTC-WWSL, based on the analytical results of
the piezometer samples. Three of these six monitoring wells will be installed in the
overburden/shale, and the other three wells (if installed) will be completed in the limestone
bedrock. Bedrock wells will only be installed if contamination is detected in the
overburden/shale groundwater. The specific location of each well will be determined by the
geologist/geotechnical engineer, based on the analytical results of the piezometer samples. All
proposed monitoring well locations will be determined in conjunction with USACE and OEPA.

Each monitoring well sample will be collected using a low-flow technique (Section 3.2.7) and
analyzed for nitroaromatics and water quality parameters (Table 3-2). Two rounds of samples
will be collected from each well at different times of the year (e.g., spring and fall) to allow for
seasonal differences. All sampling and purging equipment (pumps, tapes, discharge piping) will
be decontaminated prior to use and after each successive use. All monitoring wells for this
investigation will be installed prior to the first sampling event; no monitoring wells currently
exist for this site. During the second sampling event, the condition of all surface components of
the monitoring wells sampled will be documented with the recommendation for repair, if
necessary. The surface components will include the concrete pad, protective posts, protective
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casing, and well casing. In addition, the condition of the well locks and lock hasps will be
documented.

3.2.4 Monitoring Well Installation and Development

3.2.4.1 Monitoring Well Installation

The geologist/geotechnical engineer will schedule and coordinate the locating of all underground
utilities in the vicinity of the borehole site prior to drilling activities. The geologist/geotechnical
engineer will assume one mobilization for activities related to installation of the new monitoring
wells.

The estimated depth for each of the nine new overburden/shale wells is 20 feet for all three
AOCs. The estimated depth for each of the three new limestone monitoring wells for each AOC
is 40 feet, 80 feet, and 80 feet for the WWTP Steel Sewer Line, WWTP2, and TNTC-WWSL,
respectively. The target depths of each new well are estimated based on well construction
information from existing wells in the area. Actual installation depths will be adjusted in the field
as necessary for collection of appropriate groundwater samples.

A qualified geologist/geotechnical engineer will be on site for all drilling, installation,
development, and testing operations. Well installation will be performed by a licensed/certified
driller, and drilling methods will be in accordance with the procedures and requirements
described in EM 1110-1-4000, Monitor Well Design, Installation, and Documentation at
Hazardous and/or Toxic Waste Sites, and applicable state regulations and requirements,
including Ohio Administrative Code 3745-9-03, Monitoring Well. Where necessary, the
geologist/geotechnical engineer will anticipate using "double casing" as described in Section
3-10 of EM 1110-1-4000 to install a well through a contaminated upper zone. A well log will be
completed and filed on line with ODNR (http://www.dnr.state.oh.us/water/maptechs/submitlogs/).
All monitoring well drill cuttings will be drummed, labeled, and handled as described in Chapter
6.0.

3.2.4.2 Monitoring Well Development

Each monitoring well will be developed using a submersible pump or bailer as soon as practical,
but no sooner than 48 hours nor longer than 7 calendar days after the placement of the internal
mortar collar around the well. Prior to development, the static water level will be measured from
the top of the casing and recorded. Static water levels will also be measured 24 hours after
development. The well will be developed until discharging water is clear to the unaided eye and
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the sediment thickness remaining in the well is less than 5 percent of the screen length. If yields
permit, the standing water volume in the well (calculated as the volume of water in the well
screen and casing and saturated annulus) will be removed at least five times. In addition, if water
is used during bedrock drilling, any volume lost will be recorded, and five times the amount will
be removed during development. For each well, a sample of the last water removed during
development will be captured and retained for visual inspection and photographing. During
development, field measurements of pH, specific conductance, and temperature will be made,
and descriptions of the development technique and the physical characteristics of the water
(clarity, color, turbidity, and odor) will be recorded by the geologist/ geotechnical engineer.
Wells will be developed by pumping, bailing, and surging without using acids, flocculants,
disinfectants, or dispersing agents. All purged water will be drummed at the well site. During
development, the pump inlet will be moved through the entire screened interval or the bailer will
be lifted from different depths in the well. The development procedure will continue until the
following conditions are met:

e Water is clear to the unaided eye, free of sand, and free of drilling fluids.

e Thickness of the accumulated sediment in the well is less than 5 percent of the length
of the well screen.

o Temperature, pH, specific conductance values stabilize.

o Three consecutive turbidity readings are less than 100 nephelometric turbidity units
(NTU).

« A volume of water has been removed equal to five times standing water in the well,
including the well casing and screen, and the saturated annular space assuming 30
percent porosity.

Water will not be added to the well once the well has been grouted and sealed. If heavy or caked
sediments must be removed by washing, the water will be from a potable water source and a
sample will be submitted for analysis.

If the groundwater is not clear and free of sand after four hours of well development, Shaw field
personnel and the Shaw Project Geologist will develop a plan for proceeding and will discuss
this plan with USACE. After final development of each well, approximately 1 liter of water from
the well will be collected in a clear glass jar, labeled, and photographed in color with a quality
digital or 35-millimeter camera. The photograph will be submitted as part of the well
development log. The photograph will be a suitably back-lit close-up to show the clarity of the

KN11\PBOW\WWTP2\SAP RIWP\Final\F-WWTP2 SAP WP.docx\5/2/2011 4:08 PM 3' 13



water. The development water sample will be archived until receipt of photographs. The well
will not be sampled for a minimum of 14 days after development.

The following records will be kept in a well development log:

e Project name and location

o Well designation and location

« Date and time of well installation

o Date and time of well development

« Static water level from top of well casing before well development and 24 hours after
well development

e Quantity of fluid in well prior to development:

— Standing in well
— Contained in saturated annulus, based on an assumed 30 percent porosity

o Field measurements of pH, conductivity, and temperature before, twice during, and
after development at a minimum and until these values stabilize

o Field measurement of turbidity (NTUSs) until three consecutive measurements are less
than 100 NTUs

o Depth from top of well casing to bottom of well
e Screen length

o Depth from top of well casing to top of sediment inside well, before and after
development

o Physical character of removed water, including changes in clarity, color, particulate,
and odor

e Type and size/capacity of pump and/or bailer used
o Description of surge technique
o Measured height of well casing above ground surface at time of development

o Typical pumping rate and estimated well yield
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e Quantity of water/fluid removed during development, both incremental and total

o Disposal of development water.

3.2.5 Water Level Monitoring

After the AOC’s piezometers have been installed for a minimum of 24 hours (and prior to
groundwater sampling), groundwater levels will be measured and recorded for all piezometers.
Water elevation measurements will also be recorded for each piezometer immediately prior to
sampling. The depth to water will be measured to the nearest 0.01 foot from the top of the PVC
riser at the point which was marked during surveying (Section 3.0).

The water elevations of all monitoring wells at the AOC will be measured at once, prior to
purging the first well (Section 3.2.7). The water levels of the piezometers will also be taken at
this time during the first monitoring well sampling event. This is done to provide more complete
information concerning groundwater flow in the vicinity of the AOC. The depth to water will be
measured to the nearest 0.01 foot at the point on the riser (inner casing) which was marked
during surveying. Note that the piezometers will be abandoned after this measurement, as
described in Section 3.3. Therefore, the water levels of only the monitoring wells will be
measured as part of the second monitoring well sampling event.

3.2.6 Groundwater Sampling Equipment
The equipment required for groundwater sampling includes the following:

o Water level indicator
« Low-flow submersible pump with Teflon®-lined tubing

e Oxygen-reduction potential (Eh), dissolved oxygen, pH, temperature, turbidity, and
specific conductance meters

o Flow-though cell (compatible with the water quality meter) to allow accurate
monitoring of water quality parameters

o Appropriate sample bottles and temperature-controlled container
e Plastic sheeting
o Five-gallon buckets with lids

e Photoionization detector (PID)/lower explosive limit (LEL) meter
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e Mason jar for calculating purge rate

e Well construction diagrams.

If because of low water yield the well cannot be sampled using a low-flow technique, the
following equipment will be required:

e Nylon rope

o Teflon, PVC, or stainless-steel bailer of appropriate size for the monitoring well fitted
with a bottom-emptying device.

o Vacuum filtration apparatus for collection of filtered metals sample.

In the event groundwater samples are collected using a bailer, the sample will immediately be
filtered in the field using either a manual or electric vacuum filtering apparatus. The sample will
be filtered prior to preservative being added to the sample.

3.2.7 Groundwater Sampling Methodology and Procedures

Piezometers will be sampled approximately 24 hours after installation in conjunction with the
water level measurements. A water level will be recorded for all piezometers, just prior to the
piezometer sampling event (Section 3.2.5). The monitoring wells will be purged and sampled a
minimum of 14 days after development. Immediately prior to the first round of monitoring well
groundwater sampling, the water levels of all piezometers and monitoring wells involved in this
investigation will be measured. This will allow for more accurate groundwater flow mapping and
flow direction determination. Before a sample is collected from each well, the water level will be
measured again. This same protocol will be followed immediately prior to the second round of
monitoring well sampling, except that the piezometers will have been removed (Section 3.2.2).

Two procedures are available for purging and sampling wells and piezometers: low-flow
(minimal drawdown) and bailing. Low-flow is the preferred purging method where adequate
recharge exists. If wells or piezometers do not recharge adequately to use low-flow sampling,
bailing will be used depending on the static water level relative to the screened interval. Both of
these methods are described in the following procedures:

e The well or piezometer will be checked for proper identification and structural
integrity.
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e After unlocking the well or piezometer and removing the cap, a PID/LEL meter will
be used to measure the concentration of organic vapors and hydrogen sulfide at the
top of casing and in the breathing zone. If readings are above background, safety
precautions outlined in the sitewide safety and health plan will be followed.

e The depth to water will be measured using a decontaminated water level indicator.
Then the volume of water in the casing and screen and annular volume will be
calculated.

o Where recharge rates permit, the well or piezometer will be purged and sampled
using a modified low-flow (minimal drawdown) sampling methodology. Either an
electric submersible pump or a bladder pump will be used to complete the sampling.
The pump will be inserted into the midportion of the screened interval or suspected
water producing interval and operated at a rate that minimizes drawdown. Typically,
purging rates are on the order of 200 milliliters per minute (mL/min) to 500 mL/min.
The purge rate will be set such that drawdown is never greater than 0.5 foot (6
inches), if possible. If drawdown is greater than 0.5 foot, it is critical that stability of
the water level is reached and maintained, above the screened interval. Water
chemistry parameters (pH, Eh, conductivity, temperature, dissolved oxygen, and
turbidity) will be monitored to confirm stability.

o If the pre-pumping (static) water level is above the top of the screened interval and
drawdown exceeds 0.5 foot even at the lowest setting of the pump, low-flow
sampling cannot be conducted. In this situation, iterative pumping and recovery
cycles will be required to remove at least one volume of the standing water in the
casing and annular space. In this instance, the water level must not be allowed to drop
below the top of the screened interval. It is, however, acceptable to pump out the
stagnant water in the casing at a higher purge rate, but pumping must be stopped
when the water level reaches the top of the screened interval. Once at least one
volume is removed, the well or piezometer may be sampled. It should be noted,
however, that attempts will be made to remove more than one volume of water.

o If the pre-pumping (static) water level is below the top of the screened interval and
drawdown exceeds 0.5 foot even at the lowest setting of the pump, low-flow
sampling cannot be conducted. In this situation, iterative pumping and recovery
cycles will be required to remove at least one volume of the standing water in the
casing and annular space. However, in some wells, recharge may be so low that
adequate purging may not be achieved even over a period of days. In this case, the
well or piezometer may be sampled without purging, after consultation with USACE.

o During purging, field measurement of pH, Eh, temperature, turbidity, dissolved
oxygen, and conductivity will be performed. Field instruments will be calibrated per
manufacturer’s instructions daily or when anomalous readings are obtained. When
using low-flow sampling, once these parameters are stable, samples can be collected.
If stability is not achieved after 4 hours of purging, Shaw will notify USACE and
discuss a plan for sampling the well or piezometer. Stability is defined as follows:
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— pH +/- 0.1 standard units

— Eh +/- 10 millivolts

— Temperature +/- 3% degrees Celsius (°C)

— Turbidity (three consecutive readings less than 100 NTUSs)
— Dissolved oxygen +/-1%

— Conductivity +/-3% of reading.

e For slow-recharging wells or piezometers, field parameters will be recorded after
sampling to ensure adequate volume is available for the chemical analysis. After
groundwater sampling is completed, an additional volume of water will be collected
for measurement of field parameters. It is important to note that this method of
measurement will adversely affect the field readings, particularly for dissolved
oxygen. If the field parameters are measured by this method, it will be clearly noted
on the sample collection log that the readings are suspect.

e Where possible, groundwater samples will be collected using a submersible sampling
pump and in-line sampling. Where the use of inline sampling is not possible, a
bottom-emptying Teflon bailer will be used.

o For slow-recharging wells or piezometers, a second sample will be collected for field
measurement of temperature, pH, Eh, dissolved oxygen, and conductivity
immediately after collection of the sample for chemical analysis.

« Sample containers will be labeled with appropriate identifying information (location,
date, time, condition, added preservatives, sample crew, and requested analysis).
Preprinted labels will be provided by the field sampling crew leader. Each sample
will be logged in a field notebook at the time of collection. Sample containers of
appropriate volume and composition will be prepared in advance to ensure the
collection of sufficient volumes for all specified analyses.

o The samples will be collected so as to minimize aeration as water enters the bottle.
Pumping rates will not exceed 500 mL/min. Samples collected for nitroaromatic
analysis will be collected first.

o Samples for metals analysis will be collected in two separate containers; one will be
filtered and the other unfiltered. Filtered samples will be collected during
groundwater sample collection using a disposable, inline 0.45-micron filter attached
to the discharge tubing. The filter will be disposed after groundwater sample
collection from each sample point.

o All filled sample containers will be transferred to a cooler chest (kept within 4 +2°C)
and delivered to the laboratory in sufficient time that specified holding times are not
exceeded. Samples will be held within 4 +£2°C and shipped every other day to the
subcontracted laboratory. Details of the sample preservation, packing, and shipping
are provided in Chapter 5.0.
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In addition to the primary water samples, certain field QC samples will be prepared. The
geologist/geotechnical engineer will coordinate with the primary and QA laboratories as to the
volumes of sample necessary to satisfy all internal laboratory QC requirements. All samples will
be collected and analyzed in conformance with applicable EPA and USACE requirements, using
techniques and equipment described herein and in the SWSAP (Shaw, 2008a). Project-specific
requirements on the type and number of field QC samples can be found in the QAPP (Shaw,
2008b).

3.3 Well Abandonment

After the initial sampling of any monitoring well, if characteristics are similar to former monitor
well BED-MW?27 (off-gassing of hydrogen sulfide), abandonment may be conducted if requested
by the USACE. Well abandonment may be needed if off-gassing of hydrogen sulfide presents a
health hazard due to elevated concentrations in ambient air. Abandonment may also be required
if off-gassing creates nuisance odors for site workers or off-site residents. The decision to
abandon any monitoring well will be made by USACE in conjunction with OEPA. Well BED-
MW?27 was abandoned due to impacts to nearby residences of PBOW. Well abandonment
procedures will follow the USACE guidelines and will be in accordance with OEPA and ODNR
codes, regulations, and guidance, including the following: Ohio Administrative Code 3745-9-10,
Abandoned Well Sealing; OEPA (2005) Sealing Abandoned Monitoring Wells and Boreholes
technical guidance; and Ohio Revised Code Section 1521.05, Well Construction and Sealing
Log. Well sealing reports will be submitted to the ODNR Division of Water. Abandonment will
be performed by a licensed driller as follows:

« Removal of well material will be attempted. If the well isolation casing and PVC well
casing and screen can be removed, it will be cut into approximately 5-foot lengths
and decontaminated using the approach described in Section 5.1 of the SWSAP.
Surface completion material (guard posts, pad, protective steel casing) will be
removed.

« If removal of the isolation casing and the well screen/casing is not possible,
abandonment in place will be conducted. Steel isolation casing and PVC well
material will be cut approximately 3 feet bgs.

o A concrete/grout mixture will be tremied from the bottom of the boring until
undiluted grout flows from the borehole/well at the ground surface. To the extent
practical, all displaced groundwater that flows to the surface will be removed and
containerized for disposal.
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o After 24 hours, the borehole/well will be checked for settlement and additional grout
added, if necessary. A tremie pipe will be used again if the depth of the unfilled
portion of the borehole is more than 15 feet.

e Ground surface will be restored as originally found, which may include reseeding
with grass seed and straw, repairing asphalt, or repairing concrete.

3.4 Surveying

Prior to site clearing, Shaw will secure the services of an Ohio-registered professional land
surveyor to determine the coordinates and elevations of new locations. All sampling locations will
be surveyed by an Ohio-registered surveyor prior to sampling. Historical maps of TNTC-WWSL
will be rectified to Ohio State Plane Coordinates to allow determination of geographic coordinates
at set intervals along the sewer line trace. The intervals will be approximately 100 feet and will be
located by land surveying prior to any field activities.

In addition, upon completion of the field soil sampling and piezometer installation, each soil boring
location and test pit location shall be surveyed. Following monitoring well installation, each of the
permanent wells will be surveyed.

For each soil boring location, piezometer and monitoring well location, and the center of test pits,
the coordinates and elevations will be established according to EM 1110-1-4000. The coordinates
will be to the closest foot and referenced to the State Plane Coordinate System. Elevations will be
surveyed to within +/- 0.01 foot referenced to the National Geodetic Vertical Datum of 1929.

3.5 Utility Clearances

Prior to beginning any intrusive investigation (i.e., soil boring, temporary piezometer
installation), to fulfill Shaw standard operating procedures and USACE requirements, all sites
will be marked for underground utilities by personnel from NASA, Plum Brook Station Health
and Safety Division, or other appropriate department. Even after NASA has located underground
utilities that may be present in the AOC, all direct-push locations will be hand dug, probed with
an air knife, or screened with geophysical instrumentation to a depth of 5 feet before drilling
begins.

3.6 Site Clearing

Brush clearing may be required for equipment access to the sampling locations. The necessary
clearing will be proposed to and coordinated with NASA. Clearing activities will be kept to a
minimum. Based on previous site walks, heavy brush and trees are present over much of these
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areas. To the extent practical, tree removal will be kept to a minimum for large, noninvasive trees
(e.g., pines, oaks, etc.).

3.7 Site Restoration

Upon completion of all intrusive investigative activities, all sites will be regraded and, to the
extent practical, restored to pre-investigative conditions. This will include regrading and
backfilling ruts and reseeding of maintained areas (e.g., lawns) as necessary. Areas requiring
removal of trees will only be regraded.

3.8 Site Access

All Shaw personnel and subcontractors will meet each morning at the NASA/Plum Brook
Station, white/red barn area, or other “headquarters” type area for the morning tailgate safety/job
safety analysis meeting, equipment calibration, gathering of needed material, and replenishing of
water. At the end of each day, IDW generated during fieldwork will also be moved by the
subcontractor back onto the Shaw IDW storage area located in the secured NASA staging area.
Names of Shaw personnel and Shaw subcontractors will be provided by Shaw to Mr. Robert
Lallier, NASA Environmental Coordinator, at least 72 hours in advance so that site access can be
arranged. All personnel entering the NASA (former PBOW) facility will be appropriately trained
and instructed by Plum Brook Station concerning site safety issues. All Shaw personnel and any
subcontracted personnel involved must be U.S. citizens.
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4.0 Sample Analysis and Decontamination Procedures

4.1 Sample Number System

The sample numbering system used during this investigation will conform to the USACE
Nashville District's numbering convention. Specifically, each sample will be assigned a unique
sample identification number that describes where the sample was collected. Each number
consists of a group of letters and numbers, separated by hyphens. The sample media and
numbering system are described as follows.

Project Sample Site Location Sample
Code Year Type® Identification” (Well ID) Number Depth®
PBOW 11 XXX WWTP2 XXXX XXXX (XXXX)

dSample type:
SS — surface soil sample
SB — subsurface soil sample
SE — sediment sample
SW - surface water sample
GW - groundwater sample
MS — matrix spike
MSD — matrix spike duplicate.

®Site Identification:
WWTP2 — Waste Water Treatment Plant 2 Area
TNTCSL — TNT C Waste Water Sewer Line
SSL — Waste Water Treatment Plant Steel Sewer Line

‘Depth: Only required for soil samples.

In addition, field QC is identified by the sample purpose, field duplicates, and field splits using
the same sample numbering convention shown above. The sample purpose is recorded on the
sample collection log and in the ShawView database. The sample purpose is suppressed when
creating chain-of-custody forms and bottle labels. Thus, field QC remains blind to the
subcontract laboratories. See the sitewide QAPP (Shaw, 2008b) for a detailed discussion of field

QC.

The complete sample number will be recorded by the Shaw field geologist/geotechnical engineer
in the FADL and/or in the boring log, and in the sample collection log as appropriate.
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4.2 Analytical Program

The analytical program has been designed to acquire sufficient and defensible data to determine
the extent of contamination in the investigated areas. Table 4-1 summarizes the analytical
parameters required and associated laboratory methods to be used during this investigation.

Incremental sampling by Method 8330B will not be used for the analysis of soil sample for
explosives. Method 8330B is designed to meet the data quality objectives of characterization of
the mean concentrations of explosive compounds within specific decision units at military firing
ranges and is only applicable to surface soils. Method 8330B is of limited utility where
information is limited about potential contaminant releases and the distribution characteristics
are unknown.

All applicable analyses will meet the recommended method guidance found in Test Methods for
the Evaluation of Solid Waste, Physical/Chemical Methods, SW-846, Third Edition Update
(EPA, 1996), and its subsequent updates. The analytical laboratory must be accredited under the
DoD ELAP for all analyses performed and compliant with Quality Systems Manual for
Environmental Laboratories, Version 4.2 (U.S. Department of Defense, 2009). All other
requested analyses must conform to their specified method(s).

In addition to laboratory QA/QC samples, the following types of field QA/QC samples will be
collected: field duplicates, field splits, equipment rinsates, trip blanks, and source water samples.
Definitions of both field and laboratory QA/QC can be found in the QAPP (Shaw, 2008b).
Appendix A provides laboratory reporting and QC limits.

4.3 Decontamination Procedures

Decontamination requirements and procedures are specified in detail in Chapter 5.0 of the
SWSAP (Shaw, 2008a) and will be followed during the current RI. The Shaw field coordinator
must contact Plum Brook Station for access to a potable water source for decontamination use.
The following text summarizes decontamination procedures for equipment before site entry,
between borings, and before site departure:

Nonsampling equipment (direct-push rods, augers, drill rods, etc. that do not contact analytical
samples) and abandoned well materials:

e Steam rinse with potable water, or wash and scrub using a brush with nonphosphate
detergent and then rinse with potable water.
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Equipment that may come in contact with samples for chemical analysis (stainless-steel
homogenization bowls, mixing spoons, drill bit shoes, drill sleeves, etc.):

« Remove excess soil from equipment and containerize or return to excavation/boring.
e Prewash using a brush and potable water (no detergent).

e Wash and scrub using a brush with nonphosphate detergent.

e Rinse with potable water.

e Rinse with American Society for Testing and Materials (ASTM) Type Il water.

e Rinse with reagent grade isopropanol.

e Rinse with ASTM Type Il water.

e Rinse with hexane (only when sampling for PCBs).

o Final rinse with ASTM Type Il water; the volume of water used will be at least five
times greater than the volume of hexane (if used — PCB sampling only).

e Airdry.

e Wrap in aluminum foil.

Decontamination wash water and rinse water will be managed for disposal as described in
Section 6.2.
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5.0 Sample Preservation, Packing, and Shipping

Sample containers and caps will be new, certified as precleaned, and made of materials
recommended by the EPA in Title 40, Code of Federal Regulations, Part 136 and SW-846 (EPA,
1996). Sample containers and preservatives/preservation methods are summarized in Table 5-1.
Sample containers will be supplied and shipped to the job site by the designated primary
laboratory.

Each sample container will be bagged before placement in the cooler. Sample holding times will
be calculated from the date the sample is collected.

Samples for chemical analysis will be placed in coolers, filled with ice immediately upon
collection, and packed to minimize container breakage by using styrofoam peanuts or bubble
wrap to fill void spaces in the cooler. Coolers will be taped, marked, and sealed, and custody will
be maintained, as described in Chapter 6.0 of the SWSAP. Samples will be cooled to a
temperature of approximately 4+2°C and maintained at that temperature by means of double-
bagged ice until the cooler is received at the laboratory. Coolers will be shipped to the laboratory
by a next-day delivery service. The temperature of each cooler will be taken with an infrared
thermometer upon receipt. Notification of shipment, including air bill number, will be
telephoned or faxed to the laboratory on the day of sample collection. If this is not possible, the
laboratory will be notified the following morning.

Completed analytical request/chain-of-custody records for regular field samples and field
duplicates will be secured and included with each shipment of coolers to:

ATTN: Sue Bell

Accutest Laboratories

4405 Vineland Road, Suite C-15
Orlando, FL 32811

Lab Phone: (407) 425-6700
Phone: (813) 741-3338

Fax: (813) 741-9137

Email: SueB@Accutest.com

Completed analytical request/chain-of-custody records for field split samples will be secured and
included with each shipment of coolers to:
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ATTN: Denise Pohl

Test America

4101 Shuffel Street NW

North Canton, OH 44720

Phone: (330) 966-9789

Fax: (330) 497-0772

Email: Denise.Pohl@testamericainc.com

KN11\PBOW\WWTP2\SAP RIWP\Final\F-WWTP2 SAP WP.docx\5/2/2011 4:08 PM 5'2


mailto:Denise.Pohl@testamericainc.com�

6.0 Investigation-Derived Waste Management Plan

Anticipated IDW during field activities includes soil (drill cuttings), development/purge water, well
drilling fluids, rock cores, decontamination fluid, and disposable personal protective equipment
(PPE). Detailed procedures for IDW management are provided in Chapter 8.0 of the SWSAP (Shaw,
2008a). The following is a brief summary of the procedures for handling IDW.

6.1 Soil

Surface soil and sediment are considered to be at sampling depths less than 1 foot. Excess soil from
each specific surface soil or sediment sample location will be disposed of at the point of origin,
specifically in the borehole.

DPT soil and drill cuttings will be treated in the same manner as surface soil and sediment. The
DPT soil and drill cuttings will be disposed of at the point of origin, specifically in the borehole.

Residual subsurface soil will be placed in 55-gallon drums upon completion of field sampling. IDW
drums will be labeled to indicate project name and date collected.

6.2 Development and Purged Groundwater

Water generated from well development and purging activities will be collected and containerized.
The development and purged groundwater IDW will be separated by AOC. The volume of
development water and purge water will be measured and documented. The containers will be
clearly labeled as to the contents, the location at which the aqueous liquids were generated, and
dated.

6.3 Well Drilling Fluids
Well drilling fluids from bedrock well installation activities will be placed in 55-gallon drums. IDW
drums will be labeled to indicate project name and date collected.

6.4 Rock Cores

Rock cores from monitoring well installation will be stored on-site until the investigation is
complete. Upon the completion of the investigation, a method of disposal will be determined in
conjunction with USACE.
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6.5 Decontamination Fluid

Limited quantities of decontamination fluid, including wash water, nonphosphate soapy water, and
final rinse water, will be kept in plastic tubs during the decontamination process and placed in 55-
gallon drums upon completion of field sampling. Decontamination fluid containing small quantities
of solvents such as isopropanol, methanol, and hexane will be collected in metal pans for
evaporation.

6.6 Sampling Equipment and Personal Protective Equipment

Limited quantities of PPE and sampling equipment, including Tyvek® suits, latex/nitrile gloves,
plastic, and disposable tubing used for groundwater sampling, will be generated during sampling. All
sampling equipment and PPE will be double-bagged and disposed of in an on-site Shaw-contracted
dumpster. If any of the sampling equipment and PPE appears to be grossly contaminated, it will be
decontaminated prior to disposal.

6.7 Investigation-Derived Waste Sampling

All soil and water IDW will be sampled at the completion of field work. Table 4-1 summarizes the
analytical parameters and methods for the IDW samples. Soil and water composite samples will be
collected from IDW for each AOC. The composite samples will then be submitted to the identified
laboratory for a full toxicity characteristic leaching procedure and nitroaromatics analysis. Seven-
day turnaround time will be used, unless otherwise directed by the project manager.

When the analytical results are received, Shaw personnel will evaluate the results and make a
determination of off-site disposal methods. Possible disposal facilities will be identified by Shaw;
however, selection of the facility or facilities to receive the IDW will be the responsibility of
USACE.

For each AOC the following will be collected:

e One sample of the soil and water IDW from the soil and piezometer DPT borings

e One soil sample from the soil IDW generated by the overburden/shale monitoring
well activities

e One soil sample from the field screening samples

« One water sample of the decontamination water generated by the soil and piezometer
DPT boring activities

e One water IDW sample from the excavator decontamination
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e Three water IDW samples from the decontamination water generated by the
overburden/shale monitoring well installation activities; that is one sample for each
well installation.

The samples shall be composites of the IDW generated except for those IDW aliquots to be sampled
for VOCs. The IDW sample aliquots collected for VOCs shall be grab samples. The instructions
provided in Section 6.7 shall be followed for these samples.

KN11\PBOW\WWTP2\SAP RIWP\Final\F-WWTP2 SAP WP.docx\5/2/2011 4:08 PM 6'3



7.0 References

Dames and Moore, Inc., 1996, Red Water Ponds Focused Remedial Investigation, Draft
Report, Plum Brook Ordnance Works, Sandusky, Ohio, May.

IT Corporation (IT), 1999, Summary Report, Site-Wide Groundwater Monitoring (1997-1998),
Former Plum Brook Ordnance Works, Sandusky, Ohio, February.

IT Corporation (IT), 1997, Site Investigations of the Reservoir No. 2 Burning Ground,
Additional Burning Ground, Waste Disposal Plant No. 2, and Power House No. 2 Ash Pit,
Former Plum Brook Ordnance Works, Sandusky, Ohio, December.

Ohio Environmental Protection Agency (OEPA), 2005, Technical Guidance for Ground Water
Investigations, Chapter 9, Sealing Abandoned Monitoring Wells and Boreholes, Revision 1,
Division of Drinking and Ground Waters, Columbus, Ohio, February.

Shaw Environmental, Inc. (Shaw), 2008a, Site-Wide Sampling and Analysis Plan, Plum Brook
Ordnance Works, Sandusky, Ohio, July.

Shaw Environmental, Inc. (Shaw), 2008b, Site-Wide Quality Assurance Project Plan, Plum
Brook Ordnance Works, Sandusky, Ohio, July.

Shaw Environmental, Inc. (Shaw), 2008c, Site-Wide Health and Safety Plan, Plum Brook
Ordnance Works, Sandusky, Ohio, July.

U.S. Army Corps of Engineers (USACE), 2010a, Scope of Work, Waste Water Treatment Plant
2 Area and TNTC Waste Water Sewer Line- RI, BHHRA, SLERA, FS, PP, and DD, August.

U.S. Army Corps of Engineers (USACE), 2010b, Scope of Work, Remedial Investigation for
the Waste Water Treatment Plant #2 Steel Sewer Line, 23 September

U.S. Army Corps of Engineers (USACE), 2008, Scope of Work, Remedial Investigation, Ash
Pit 2, Former Plum Brook Ordnance Works (PBOW), Sandusky, Ohio, 10 June.

U.S. Army Corps of Engineers (USACE), 2001, Requirements for the Preparation of Sampling
and Analysis Plans, EM-200-1-3.

U.S. Army Corps of Engineers (USACE), 2000, Final Report, Limited Site Investigation for the
former Plum Brook Ordnance Works, Waste Water Treatment Plants No. 1 and 3, July.

U.S. Army Corps of Engineers (USACE), 1998, Monitoring Well Design, Installation, and
Documentation of Hazardous and/or Toxic Waste Sites, USACE Engineering Manual, EM-
1110-1-4000, November.

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

KN11\PBOW\WWTP2\SAP RIWP\Final\F-WWTP2 SAP WP.docx\5/2/2011 4:08 PM 7'1



U.S. Army Corps of Engineers (USACE), 1995, Site Management Plan, Plum Brook Ordnance
Works, Sandusky, Ohio, Part B, Areas of Concern, September.

U.S. Department of Defense, 2009, DoD Quality Systems Manual for Environmental
Laboratories, Version 4.1, April

U.S. Environmental Protection Agency (EPA), 2010, Regional Screening Level Table, November,
on line at www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm.

U.S. Environmental Protection Agency (EPA), 2006, Guidance on Systematic Planning Using
the Data Quality Objectives Process, EPA 240-B-06-001, Office of Environmental Information,
Washington, D.C., February

U.S. Environmental Protection Agency (EPA), 2004, Region 9 Preliminary Remediation Goals
(PRG) Table, Region 9, San Francisco, California, October,
http:www.epa.gov/region09/waste/sfund/prg/files/prgtable.pdf.

U.S. Environmental Protection Agency (EPA), 1996, Test Methods for the Evaluation of Solid
Waste, Physical/Chemical Methods, EPA Publications SW-0846, Third Edition, Update 11,
(nttp://www.epa.gov/sw-846/sw846.htm).

KN11\PBOW\WWTP2\SAP RIWP\Final\F-WWTP2 SAP WP.docx\5/2/2011 4:08 PM 7'2


http://www.epa.gov/sw-846/sw846.htm�

TABLES

KN11\PBOW\WWTP2\SAP RIWP\Final\F-WWTP2 SAP WP.docx\5/2/2011 4:08 PM



Table 2-1

Summary of Data Quality Objectives
Waste Water Treatment Plant 2, TNTC to WWTP2 Sewer Lines, and WWTP Steel Sewer Line
Former Plum Brook Ordnance Works, Sandusky, Ohio

Possible Future
Land Users

Concern
SVOCs, metals, PCBs, and
explosives

Determine whether contaminant distribution
is consistent with DOD activities

Potential Data Available Media of Data Uses and Analytical
Users Data Conceptual Model Concern Objectives Data Types Level
EPA Limited data is available |Contaminant Source Groundwater Determine if there are hazardous substances Groundwater Field screen
fo WWTPZ- This Production of TNT, DNT, present that constitute an unacceptable risk Metals
OEPA historical data as well as and pentolite. Past DOD Soil to human health and the environment Explosives Laborator
data from other WWTPs P ] ' ' p o 3
indicate the potential for [OPerations. VOCs Definitive
DOD contamination in soil and Define site physical features and characteristics. SVOCs
groundwater associated |Migration Pathways PCBs
USACE with waste handling (g sediment, surface Evaluate fate and transport pathways Water quality parameters
processes. No historical water. and aroundwater
data is available for the ’ 9
NASA sewer lines but Determine the nature and extent Soil
investigation of similar  |Potential receptors of source areas. Metals
Shaw sewer_lines suggest the |wildlife, human Explosives
potential for soil and Define current and future PCBs
Other Contractors |70undwater Potential Contaminants of tes of svoc
er Contractors | o tion. otential Contaminants o routes of exposure. s
TOC

DNT - Dinitrotoluene

DOD - U.S. Department of Defense

EPA - U.S. Environmental Protection Agency
OEPA - Ohio Environmental Protection Agency
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SVOC - Semivolatile organic compound
TNT - Trinitrotoluene

Shaw - Shaw Environmental, Inc.

TOC - Total Organic Carbon




Table 2-1

Summary of Data Quality Objectives
Waste Water Treatment Plant 2, TNTC to WWTP2 Sewer Lines, and WWTP Steel Sewer Line
Former Plum Brook Ordnance Works, Sandusky, Ohio

USACE - U.S. Army Corps of Engineers PCB - Polychlorinated Biphenyls
NASA - National Aeronautics and Space Administration. VOC - Volatile organic compound

& The laboratory will provide data packages consisting of all laboratory receipt documentation, sample prep and run log documentation, calibrations forms, QC forms, Form I's,
and all raw data generated in support of the analysis of PBOW samples.

WP3\PBOW\CRI\SSAP\2-1.xIs(Table 2-1)\5/2/2011(4:18 PM)



Table 3-1

Summary of Soil and Groundwater Analytical Samples

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

Waste Water Treatment Plant 2, TNTC to WWTP2 Sewer Lines, and WWTP Steel Sewer Line

WWTP2 Steel Sewer Line Test Pit Soil Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates

Nitroaromatics 30 3 3 1 NA 2/2
TNTC to WWTP2 Sewer Lines Test Pit Soil Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates

Nitroaromatics 20 2 2 1 NA 1/1
WWTP2 Steel Sewer Line Soil Borings Samples

Parameters Field Samples® | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 13 2 1 1 NA 1/1
TCL SVOCs 3 1 1 1 NA 1/1
TAL Metals 3 1 1 1 NA 1/1
PCBs 3 1 1 1 NA 1/1
TOC 1 0 0 0 NA 0/0

WWTP2 Soil Boring Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 30 3 1 1 NA 2/2
TCL SVOCs 30 3 1 1 NA 2/2
TAL Metals 30 3 1 1 NA 2/2
PCBs 20 2 1 1 NA 1/1
TOC 1 0 0 0 NA 0/0

TNTC to WWTP2 Sewer Lines Soil Boring Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 20 2 1 1 NA 1/1
TCL SVOCs 10 1 1 1 NA 1/1
TAL Metals 10 1 1 1 NA 1/1
PCBs 10 1 1 1 NA 1/1
TOC 1 0 0 0 NA 0/0
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Table 3-1

Summary of Soil and Groundwater Analytical Samples
Waste Water Treatment Plant 2, TNTC to WWTP2 Sewer Lines, and WWTP Steel Sewer Line
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

WWTP2 Steel Sewer Line Piezometer Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 10 1 1 1 NA 1/1
Water Quality Parameters® 10 1 1 NA 1/1

WWTP2 Piezometer Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water® | Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 6 1 1 1 NA 11
TCL SVOCs 6 1 1 1 NA 1/1
TAL Dissolved Metals (Filtered) 6 1 1 1 NA 1/1
TAL Total Metals (Unfiltered) 6 1 1 1 NA 1/1
Water Quality Parameters” 6 1 1 1 NA 1/1

TNTC to WWTP2 Sewer Lines Piezometer Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 10 1 1 1 NA 1/1
Water Quality Parameters” 10 1 1 NA 1/1

WWTP2 Monitoring Well Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water® | Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 12 1 1 1 NA 11
TCL SVOCs 12 1 1 1 NA 1/1
TAL Dissolved Metals (Filtered) 12 1 1 1 NA 1/1
TAL Total Metals (Unfiltered) 12 1 1 1 NA 1/1
\Water Quality Parameters® 12 1 1 1 NA 1/1

TNTC to WWTP2 Sewer Lines Monitoring Well Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 12 1 1 1 NA 1/1
Water Quality Parameters” 12 1 1 1 NA 1/1

WWTP2 Steel Sewer Line Monitoring Well Samples

Parameters Field Samples | QA/QC Samples Rinsates Source Water® | Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 12 1 1 1 NA 11
Water Quality Parameters” 12 1 1 1 NA 1/1
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Table 3-1

Summary of Soil and Groundwater Analytical Samples
Waste Water Treatment Plant 2, TNTC to WWTP2 Sewer Lines, and WWTP Steel Sewer Line
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

Soil IDW Samples
Parameters Field Samples | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 6 NA NA NA NA NA
TCLP VOCs 6 NA NA NA NA NA
TCLP SVOCs 6 NA NA NA NA NA
TCLP Metals 6 NA NA NA NA NA
RCI 6 NA NA NA NA NA
Water IDW Samples
Parameters Field Samples | QA/QC Samples Rinsates Source Water” Trip Blanks Matrix Spike/Duplicates
Nitroaromatics 14 NA NA NA NA NA
TCL VOCs 14 NA NA NA NA NA
TCL SVOCs 14 NA NA NA NA NA
TAL Metals 14 NA NA NA NA NA
RCI 14 NA NA NA NA NA
lpH 14 NA NA NA NA NA

TCL - Target compound list; SVOC - Semivolatile organic compound; TAL - Target analyte list.
PCB - Polychlorinated biphenyl.
RCI - Reactivity, Corrosivity, Ignitability

TCLP - Toxicity Characteristic Leaching Procedure

QA - Field Split
QC - Field Duplicate

Rinsate - Equipment Rinsate

®The number of surface soil samples along steel sewer line will be determined based on the presence of utilities and will be determined in the field.
For planning purposes, it is assumed 3 samples will be collected.
® Refer to Table 3-2 for identification of water quality parameters.
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Table 3-2

Summary of Water Quality Parameters
Waste Water Treatment Plant 2, TNTC Waste Water Sewer Line, and WWTP2 Steel Sewer Line
Former Plum Brook Ordnance Works, Sandusky, Ohio

Water Quality Parameter Analytical Method
Turbidity MCAWW 180.1
Alkalinity MCAWW 310.1
Hardness MCAWW 130.2
Total Dissolved Solids MCAWW 160.1
Total Suspended Solids MCAWW 160.2
Chloride MCAWW 325.3
Cyanide, total SW-846 9010A/9012B
Nitrate MCAWW 352.1
Oxidative-reduction potential (ORP) ASTM D1498-08
Ferrous iron Field test kit
Dissolved Oxygen ASTM-D888-09
Temperatrue Field test
pH ASTM D5128/SW-846 9040C
Conductivity ASTM D1125
Sulfate MCAWW 375.3
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Table 4-1

Summary of Soil and Groundwater Analytical Parameters and Methods
WWTP2, TNTC Waste Water Sewer Line, and WWTP2 Steel Sewer Line
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Sample Analytical Analytical
Matrix Parameters® Method®
TCL Volatile Organic Compounds SW-846 8260B
TCL Semivolatile Organic Compounds SW-846 3510C/8270D
Nitroaromatic Compounds SW-846 8330A
Total TAL Metals SW-846 3010A/6010C/7470A
Dissolved TAL Metals SW-846 30010A/6010C/7470A
Turbidity® MCAWW 180.1
Alkalinity® MCAWW 310.1
Hardnessc MCAWW 130.2
Groundwater Total Dissolved Solids® MCAWW 160.1
Total Suspended Solids® MCAWW 160.2
Chloride® MCAWW 325.3
Cyanide, total® SW-846 9012B
Nitrate® MCAWW 352.1
Oxidative-reduction potential (ORP)® ASTM D-1498-08
Ferrous iron® Field test kit®
Sulfate® MCAWW 375.3
TCL Volatile Organic Compounds SW-846 5034582608
TCL Semivolatile Organic Compounds SW-846 3550C/8270D
Soil Nitroaromatic Compounds SW-846 8330A
PCBs SW-846 3550C/8082A
TAL Metals SW-846 3050B/6010C/7471B
TOC Lloyd-Kahn
TCL VOCs SW-846 8260B
TCL SVOCs SW-846 3510C/8270D
Nitroaromatics SW-846 8330A
TAL Metals SW-846 3010A/6010C/7470A
Groundwater IDW Ignitability SW-846 1010A
pH SW-846 9045D
Corrosivity SW-846 1110A
Reactive Cyanide 7.3.3/7.3.4
Reactive Sulfide 7.3.3/7.3.4
Nitroaromatics SW-846 8330A
TCLP Volatile Organic Compounds SW-846 1311/8260B
TCLP Semivolatile Organic Compounds SW-846 1311/3510C/8270C
Soil IDW TCLP Metals SW-846 1311/3010A/6010C/7470A
Ignitability SW-846 1010A
Corrosivity SW-846 1110A
Reactivity 7.3.3.2/7.3.4.2
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Table 4-1

Summary of Soil and Groundwater Analytical Parameters and Methods
WWTP2, TNTC Waste Water Sewer Line, and WWTP2 Steel Sewer Line
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

#Target analyte list (TAL) and target compound list (TCL) are used to designate parameter lists with no requirements for

Contract Laboratory Program method quality control or data reporting packages

PAnalyses found in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, USEPA Publication, Third Edition, and

Methods for Chemical Analysis of Water and Wastes , EPA-600/4-79-020, March 1983 and subsequent revisions, except as noted.

‘Water quality parameter.

‘Field testing will use an appropriate field test kit or method according to EPA 600/4-79-020: Method for Chemical Analysis of Water and Wastes
in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, USEPA Publication, Third Edition.

IDW - Investigation-derived waste.
PCB - Polychlorinated biphenyl.
TCLP - Toxicity characteristic leaching procedure.
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Table 5-1

Analytical Methods, Containers, Preservatives, and Holding Times
WWTP2, TNTC Waste Water Sewer Line, and WWTP2 Steel Sewer Line

Former Plum Brook Ordnance works, Sandusky, Ohio

(Page 1 of 2)

Analytical Sample Preservation Holding
Matrix Parameter Method Container* Requirements Time
TCL VOCs SW-846 8260B (3) 40 ml VOA vial Cool to 4°C, HCL to pH <2 14 days
Groundwater TCL SVOCs SW-846 3510C/8270D (2) 1 L amber glass Cool to 4°C 7 days extraction/40 days
Nitroaromatics SW-846 8330A (2) 1 L amber glass Cool to 4°C 7 days extraction/40 days
PCBs SW-846 3510C/8082A (2) 1 L amber glass Cool to 4°C 7 days extraction/40 days
TAL Metals (Total/Dissolved) SW-846 3010A/6010C/7470A (2) 500 mL HDPE Cool to 4°C, HNOj; to pH <2 6 months (28 days for Hg)
Turbidity MCAWW 180.1 Cool to 4°C 48 Hours
Alkalinity MCAWW 310.1 Cool to 4°C 14 days
Total Disolved Solids MCAWW 160.1 Cool to 4°C 7 days
) (1) 1 L amber glass o
Total Suspended Solids MCAWW 160.2 Cool to 4°C 7 days
Sulfate MCAWW 375.3 Cool to 4°C 28 days
Chloride MCAWW 325.3 Cool to 4°C 28 days
Hardness MCAWW 130.2 (1) 125 mL HDPE Cool to 4°C, HNOj; to pH <2 6 months
Cyanide, Total SW-846 9012B (1) 125 mL HDPE Cool to 4°C, NaOH to pH >12 14 days
Nitrate MCAWW 352.1 (1) 125 mL HDPE Cool to 4°C 48 Hours
Soil TCL VOCs SW-846 8260B Terracores Cool to 4°C,NaS02,MeOH 14 days extraction/40 days
TCL SVOCs SW-846 3550C/8270D 14 days extraction/40 days
Nitroaromatics SW-846 8330A (1) 8 02 CWM glass with 14 days extract?on/40 days
PCBs SW-846 3550C/8082A Teflon-lined lid Cool to 4°C 14 days extraction/40 days
TAL Metals SW-846 3050B/6010C/7471B 6 months (28 days for Hg)
TOC Walkley-Black 28 days
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Table 5-1

Analytical Methods, Containers, Preservatives, and Holding Times

WWTP2, TNTC Waste Water Sewer Line, and WWTP2 Steel Sewer Line

Former Plum Brook Ordnance works, Sandusky, Ohio

(Page 2 of 2)

Analytical Sample Preservation Holding
Matrix Parameter Method Container* Requirements Time
Groundwater IDW TCL VOCs SW-846 8260B (3) 40 ml VOA vial Cool to 4°C, HCL to pH <2 14 days
TCL SVOCs SW-846 3510C/8270D (2) 1 L amber glass Cool to 4°C 7 days extraction/40 days
Nitroaromatics SW-846 8330A (1) 1 L amber glass Cool to 4°C 7 days extraction/40 days
TAL Metals SW-846 3050C/6010C/7470A (1) 250 mL HDPE Cool to 4°C, HNOj; to pH <2 6 months (28 days for Hg)
Ignitability SW-846 1010A
pH SW-846 9045D
Corrosivity SW-846 1110A (1) 1 L Amber Cool to 4°C ASAP
Reactive Cyanide 7.3.3/7.3.4
Reactive Sulfide 7.3.3/7.3.4
Soil IDW TCLP VOCs SW-846 1311/8260B 14 days TCLP/14 days to analysis
TCLP SVOCs SW-846 1311/3510C/8270D 14 days TCLP/14 days extraction/40 days
TCLP Metals SW-846 1311/3010A/6010C/7470A | (1) 8 oz CWM glass with o 14 days TCLP/ext./6 months (28 days for Hg)
Ignitability SW-846 1010A Teflon-lined lid Coolto 4°C ASAP
Corrosivity SW-846 1110A ASAP
Reactivity 7.3.3.2/7.3.4.2 ASAP
ASAP - As soon as possible. mL - Milliliter.
°C - Degrees Celsius. NaOH - Sodium hydroxide. *Number of containers required in ().
CWM - Clear wide mouth. OZ - Ounces.

EPA - U.S. Environmental Protection Agency.
Ext. - Extraction

H,S0, - Sulfuric acid.

HCI - Hydrochloric acid.

HDPE - High-density polyethylene.

Hg - Mercury.

HNO;3 - Nitric acid.

IDW - Investigative-derived waste.

L - Liter.

PAH - Polynuclear aromatic hydrocarbon.
SVOC - Semivolatile organic compound.
TAL - Target analyte list.

TCL - Target compound list.

TOC - Total organic compound.

VOC - Volatile organic compound.

VOA - Volatile organic analysis.
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APPENDIX A

LABORATORY REPORTING AND QUALITY CONTROL LIMITS
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Table 7-1

Target Compound List

Volatile Organic Compounds and Laboratory Reporting Limits
for Soil and Groundwater Sample SW-8260B

Site Investigations and Groundwater Investigation
Former Plum Brook Ordnance Works

Sandusky, Ohio

Compound

Soils Reporting
Limit*(ug/kg)

Groundwater
Reporting
Limit(ug/L)

Acetone

50

25

Benzene

5

Bromodichloromethane

5

Bromoform

PR |R

Bromomethane

(620 N

N

2-Butanone

N
(€3}

=
o

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,3-Dichloropropene

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

1,2-Dichloroethene (total)

1,2-Dichloropropane

trans-1,3-Dichloropropene

Ethyl benzene

gjoojojojfojojojfonjorjorjojorjorjor|o

RlRrRrRr|Rr[Rr|R[R|IN[R[N]RR]RN

2-Hexanone

Methylene chloride

4-Methyl-2-pentanone

Styrene

Tetrachloroethene

1,1,2,2-Tetrachloroethane

Toluene

Trichloroethene

1,1,1-Trichloroethane

1,1,2-Trichloroethane
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Target Compound List

Table 7-1

Volatile Organic Compounds and Laboratory Reporting Limits
for Soil and Groundwater Sample SW-8260B

Site Investigations and Groundwater Investigation

Former Plum Brook Ordnance Works

Sandusky, Ohio

Groundwater
Soils Reporting Reporting
Compound Limit*(ug/kg) Limit(ug/L)
Vinyl chloride 5 1
Xylenes (total) 15 3

a. Specific reporting limits are highly matrix dependent. Reporting limits are adjusted based on dryness
calculations, dilution factors, etc. Reporting limits are based on the LOQ (DOD QSM 4.1).
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Table 7-2

Target Compound List

Semivolatile Organic Compounds and Laboratory Reporting Limits

for Soil and Groundwater Sample SW-8270D
Site Investigations and Groundwater Investigation

Former Plum Brook Ordnance Works

Sandusky, Ohio

Groundwater
Soils Reporting Reporting
Compound Limits®(ug/kg) Limits(pg/L)
Acenaphthene 170 5
Acenaphthylene 170 5
Anthracene 170 5
Benzo(a)anthracene 170 5
Benzo(a)pyrene 170 5
Benzo(b)fluoranthene 170 5
Benzo(g,h,i)perylene 170 5
Benzo(k)fluoranthene 170 5
4-Bromophenyl-phenyl ether 170 5
Butyl benzyl phthalate 170 5
Carbazole 170 5
Chrysene 170 5
bis(2-Chloroethoxy)methane 170 5
bis(2-Chloroethyl)ether 170 5
4-Chloro-3-methylphenol 170 5
4-Chloroaniline 170 5
2-Chloronaphthalene 170 5
2-Chlorophenol 170 5
4-Chlorophenyl-phenyl ether 170 5
Di-n-butyl phthalate 170 5
Di-n-octyl phthalate 170 5
Dibenzo(a,h)anthracene 170 5
Dibenzofuran 170 5
1,2-Dichlorobenzene 170 5
1,3-Dichlorobenzene 170 5
1,4-Dichlorobenzene 170 5
3,3'-Dichlorobenzidine 330 10
2,4-Dichlorophenol 170 5
Diethyl phthalate 170 5
Dimethyl phthalate 170 5
2,4-Dimethylphenol 170 5
4,6-Dinitro-2-methylphenol 330 10

KN11\PBOW\WWTP2\SAP RIWP\Fina\APA\Table 7-2.doc\5/3/2011 8:23 AM

(Page 1 of 3)




Table 7-2

Target Compound List

Semivolatile Organic Compounds and Laboratory Reporting Limits

for Soil and Groundwater Sample SW-8270D
Site Investigations and Groundwater Investigation

Former Plum Brook Ordnance Works

Sandusky, Ohio

Groundwater
Soils Reporting Reporting
Compound Limits®(ug/kg) Limits(pg/L)
2,4-Dintrophenol 830 25
2,4-Dinitrotoluene 170 5
2,6-Dinitrotoluene 170 5
bis(2-Ethylhexyl)phthalate 170 5
Fluoranthene 170 5
Fluorene 170 5
Hexachlorobenzene 170 5
Hexachlorobutadiene 170 5
Hexachlorocyclopentadiene 330 10
Hexachloroethane 170 5
Indeno(1,2,3-cd)pyrene 170 5
Isophorone 170 5
2-Methylnaphthalene 170 5
2-Methylphenol 170 5
4-Methylphenol 170 5
Naphthalene 170 5
2-Nitroaniline 170 5
3-Nitroaniline 170 5
4-Nitroaniline 170 5
Nitrobenzene 170 5
2-Nitrophenol 170 5
4-Nitrophenol 830 25
N-Nitroso-di-n-propylamine 170 5
N-nitrosodiphenylamine 170 5
2,2'-oxybis (1-Chloropropane) 170 5
Pentachlorophenol 830 25
Phenanthrene 170 5
Phenol 170 5
Pyrene 170 5
1,2,4-Trichlorobenzene 170 5
2,4,5-Trichlorophenol 170 5
2,4,6-Trichlorophenol 170 5
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Table 7-2

Target Compound List
Semivolatile Organic Compounds and Laboratory Reporting Limits
for Soil and Groundwater Sample SW-8270D
Site Investigations and Groundwater Investigation
Former Plum Brook Ordnance Works
Sandusky, Ohio

a Specific reporting limits are highly matrix dependent. Reporting limits are adjusted based on dryness
calculations, dilution factor, etc. Reporting limits are based on the LOQ (DOD QSM 4.1).
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Table 7-3

Target Compound List
Pesticides/PCB Compounds and Laboratory Reporting Limits
for Soil and Groundwater Samples
Former Plum Brook Ordnance Works
Sandusky, Ohio
(Methods SW-846 8081B/8082A)

Soil/Sediment Water
Reporting Reporting
Compound Limit*(ug/kg) Limit(pg/L)

Aldrin 1.7 0.05
Aroclor 1016 17 0.5
Aroclor 1221 17 0.5
Aroclor 1232 17 0.5
Aroclor 1242 17 0.5
Aroclor 1248 17 0.5
Aroclor 1254 17 0.5
Aroclor 1260 17 0.5
alpha-BHC 1.7 0.05
beta-BHC 1.7 0.05
delta-BHC 1.7 0.05
gamma-BHC (Lindane) 1.7 0.05
Chlordane (Technical) 17 0.5
4,4'-DDD 3.3 0.1
4,4'-DDE 3.3 0.1
4,4-DDT 3.3 0.1
Dieldrin 1.7 0.05
Endrin 3.3 0.1
Endrin aldehyde 3.3 0.1
Endosulfan | 1.7 0.05
Endosulfan Il 1.7 0.05
Heptachlor 1.7 0.05
Heptachlor epoxide 1.7 0.05
Methoxychlor 3.3 0.1
Toxaphene 83 25

a Specific reporting limits are highly matrix dependent. Reporting limits are adjusted based on dryness
calculations, dilution factors, etc. Reporting limits are based on the LOQ (DOD QSM 4.1).
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Table 7-4

Nitroaromatic Compounds and Laboratory Reporting Limits

for Soil and Groundwater Sample SW-846 8330A
Site Investigations and Groundwater Investigation

Former Plum Brook Ordnance Works

Sandusky, Ohio

Groundwater
Soils Reporting Reporting Limit
Compound Limit* (mg/kg) (ng/L)

4-Amino-2,6-dinitrotoluene 0.2 0.2
1,3-Dinitrobenzene 0.2 0.2
2,4-Dinitrotoluene 0.2 0.2
2,6-Dinitrotoluene 0.2 0.2
HMX 0.2 0.2
Nitrobenzene 0.2 0.2
2-Nitrotoluene 0.2 0.2
3-Nitrotoluene 0.2 0.2
RDX 0.2 0.2
Tetryl 0.2 0.2
1,3,5-Trinitrobenzene 0.2 0.2
2,4,6-Trinitrotoluene 0.2 0.2

a Specific reporting limits are highly matrix dependent. Reporting limits are adjusted based on dryness
calculations, dilution factor, etc. Reporting limits are based on the LOQ (DOD QSM 4.1).
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Table 7-5

Target Analyte List

Inorganic Compounds and Laboratory Reporting Limits
for Soil and Groundwater Sample SW-846, 6010C/7470A/7471B
Site Investigations and Groundwater Investigation

Sandusky, Ohio

Former Plum Brook Ordnance Works

Soils Reporting Limit®

Groundwater Reporting Limit

Analyte (mg/kg) (mg/L)
Aluminum 10 0.2
Antimony 1.0 0.006
Arsenic 0.5 0.01
Barium 10 0.2
Beryllium 0.25 0.004
Cadmium 0.2 0.005
Calcium 250 1
Chromium 0.5 0.01
Cobalt 2.5 0.05
Copper 1.25 0.025
Iron 15 0.3
Lead 1.0 0.005
Magnesium 250 5
Manganese 0.75 0.015
Mercury 0.083 0.001
Nickel 2 0.04
Potassium 500 10
Selenium 1 0.01
Silver 0.5 0.01
Sodium 500 10
Thallium 0.5 0.01
Vanadium 2.5 0.05
Zinc 1.0 0.02
Total Cyanide 0.5 0.01

a Specific reporting limits are highly matrix dependent. Reporting limits are adjusted based on dryness
calculations, dilution factor, etc. Reporting limits are based on the LOQ (DOD QSM 4.1).
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RESPONSE TO COMMENTS
DRAFT SITE SPECIFIC SAMPLING AND ANALYSISPLAN,
REMEDIAL INVESTIGATION WASTE WATER TREATMENT PLANT #2 AREA,
TNTC WASTE WATER SEWER LINE,
AND WASTE WATER TREATMENT PLANTSSTEEL SEWER LINE
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO
(Report dated January 2011)

Reference: Comments from Janusz Z. Byczkowski, Ohio EPA, DERR, CO, received February
3, 2011.

Comment 1. Thedocument in Section 2.2.7 on page 2-6, line 15 states: “...soil RBSCsare
derived from residential soil preliminary remediation goals...”. It should
read: “...soil RBSCsarederived from residential soil Regional Screening
Levels...”.

Response 1: Agreed. “...s0il RBSCs are derived from residentia soil preliminary remediation

godls...” will be changed to “...soil RBSCs are derived from residential soil
Regional Screening Levels...”.
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