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Executive Summary

The U.S. Army is conducting studies of the environmental impact of suspected hazardous waste

sites at properties previously owned by the U.S. Department of Defense (DOD). The former

Plum Brook Ordnance Works (PBOW), located in Sandusky, Erie County, Ohio, is currently

being investigated under the Defense Environmental Restoration Program for Formerly Used

Defense Sites. This 9,000-acre facility was used for the manufacture of explosives during World

War II. The site is currently owned by the National Aeronautics and Space Administration

(NASA) and is operated as the Plum Brook Station (PBS) of the John Glenn Research Center.

The investigation is being managed and technically overseen by the Nashville, Tennessee and

Huntington, West Virginia District Offices of the U.S. Army Corps of Engineers (US ACE).

Shaw Environmental, Inc. (Shaw) (formerly IT Corporation [IT]) was contracted by the USACE,

Nashville District to conduct a groundwater remedial investigation (RI) at two red water pond

areas and three former trinitrotoluene (TNT) manufacturing areas. The two red water pond areas

are the West Area Red Water Ponds (WARWP) and the Pentolite Road Red Water Ponds

(PRRWP). The three former TNT manufacturing areas are TNT Area A (TNTA), TNT Area B

(TNTB), and TNT Area C (TNTC).

This report assimilates data generated during three phases of 2001 field activities, data generated

from the second, third, and fourth rounds of quarterly background sampling in 2002, and data

from 2002 non-background groundwater sampling. It also presents data gathered from the

TNTB RI and Red Water Ponds RI. Field activities that took place in 2001 included: direct-

push screening investigation of soil and groundwater; installation often bedrock monitoring

wells; development, groundwater sampling and aquifer testing of the newly installed wells; and,

four rounds of quarterly background groundwater sampling and two rounds of non-background

groundwater sampling. The field activities were conducted pursuant to the following documents:

Site-Specific Sampling and Analysis Plan (SSAP) (IT, 2001a) and Site-Specific Safety and

Health Plan (SSHP) (IT, 2001b), the Site-Wide Sampling and Analysis Plan (SAP) (IT, 1996a),

Quality Assurance Project Plan (QAPP) (IT, 1996b), and Site-Wide Safety and Health Plan (IT,

1996c).
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Groundwater flow in the shallow water-bearing zone is predominantly to the north. Based on

historical and present data, the water table surface largely mirrors the surface topography and

corresponds to the top of the bedrock. Groundwater within the overburden and underlying shale

bedrock is considered to be connected. This interpretation is primarily based on the similarity of

shale and overburden groundwater elevations at well pairs and by the bedrock groundwater

contours (along the shale outcrops and the shale/limestone contact) merging with the

overburdenshale groundwater contours.

Groundwater flow direction in the bedrock is predominantly to the northeast in the western half

of PBOW and to the northwest in the eastern half. Groundwater merges in an area northeast of

the reactor facility and exits PBOW to the northeast. Groundwater flow on the western side of

PBOW is thought to be influenced by sump pumps at the reactor facility and structure of the

Delaware Limestone. A groundwater low present on the eastern side of the facility is thought to

be controlled by both structure and bedrock fractures.

Wells monitoring the Delaware Limestone showed significant variability in hydraulic

conductivity. Hydraulic conductivity from slug tests completed in wells screened in the

Delaware Limestone range from 0.002 (PB-BED-MW27) to 1.84 feet per day (ft/day) (PB-BED-

MW24). A downward vertical gradient is present between the shallow water-bearing zone and

the bedrock.

Quarries mining the Delaware Limestone in the vicinity north of PBOW are reported to have

encountered naturally occurring petroleum hydrocarbons and hydrogen sulfide (H2S) gas. Free-

phase hydrocarbons and benzene, toluene, ethyl benzene, and total xylene (BTEX) analytical

compounds detected in the groundwater of PBOW bedrock monitoring wells are interpreted to

have the same origin based on the following observations:

• The majority of wells with hydrocarbons detections are screened in the Delaware
Limestone

• Hydrocarbon-contaminated monitoring wells are widespread throughout PBOW,
rather than being limited to only specific site areas

• Drilling borelog notes indicate that hydrocarbons were encountered while drilling
in the Delaware Limestone bedrock

• Photographs of petroleum hydrocarbon on Delaware Limestone rock cores
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• The detection of H2S associated with the hydrocarbon that is found in the
Delaware Limestone.

Discussions with the Ohio Department of Natural Resources, Division of Geological Survey,

indicated that there are producing oil wells in Erie County. These oil wells reportedly are

pumping from the Delaware Limestone and the Columbus Limestone.

Twenty-one groundwater samples were collected over a five-year period from five bedrock wells

in background locations. The analytical results from these samples will be used to establish site-

specific background concentrations for naturally occurring BTEX, polynuclear aromatic

hydrocarbons (PAH), and for inorganic constituents when additional background groundwater

data has been evaluated. The background groundwater samples were also analyzed for

nitroaromatic explosives to confirm that PBOW activities had not impacted sites selected for

determining background groundwater quality. Additional background sampling is scheduled to

be conducted in October 2002 and April 2003. Major and trace elements were concluded to be

naturally occurring in groundwater; they are present at varying concentrations depending on

local geochemical and hydrogeological conditions. Detectable BTEX and PAHs are also present

in background bedrock groundwater at the PBOW facility and are believed to have a natural

source, such as from the natural petroleum in the Delaware Limestone (PB-BED-MW24) and

from the petroliferous shale (PB-BED-MW20, PB-BED-MW25, and BG8-BEDGW-001).

The sporadic, seasonally dependant shallow water-bearing zone at PBOW has been impacted by

inorganic and nitroaromatic contaminants. Toluene contamination is also present in overburden

monitoring well MK-MW20 located downgradient of the upper toluene tanks.

The bedrock water-bearing zone at PBOW has also been impacted by organic and/or

nitroaromatic contaminants to different extents by past site activities, although to a lesser degree

than the overburden. Since the November 1997 sampling event with which current analytical

results are being compared, nitroaromatic compounds above the risk-based screening

concentration (RBSC) values have been found in the bedrock groundwater at five areas

investigated plus in one downgradient monitoring well and one background monitoring well.

Significant volatile organic compound (VOC) concentrations (most commonly BTEX) are also

found in the bedrock groundwater at ten areas investigated. Semivolatile organic compounds

(SVOC) have also exhibited impacts on water quality at all twelve areas but only two areas

(WARWP and Maintenance Shop Area [MNTA]) exhibited SVOCs that may be site-related.

Three PAHs that exceeded RBSC limits at one area (Additional Burning Ground [ABG]) may be

K.N3/PBOW/02 GW/F-Txt/6/24/03( 1:14 PM) ES-3
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attributable to site contamination are benzo(a)pyrene, dibenz(a,h)anthracene, and indeno(l,2,3-

cd)pyrene.

Common organic compounds detected above the RBSCs at PBOW included arsenic, iron,

manganese, and thallium.

The following preliminary agreements between the USACE and OPEA were reached September

11, 2002 and are made based upon the results of this investigation:

• Background data determinations:

- Groundwater sampling of potential background wells will be conducted for
two additional events to verify the reality of nitroaromatic detections, to justify
background well localities, and to obtain additional background analytical data.
The sampling events should be conducted in October 2002 (dry season) and
April 2003 (wet season).

- Existing analytical results from monitoring well PB-BED-MW26 will not be
used in the background summary statistics calculations because data was
determined to be "outlier" data.

Only unfiltered groundwater data (both on-site and background) will be used
for screening and risk assessment purposes.

- Background groundwater data values will be limited to include only data from
2001 through 2003 obtained by low-flow sample collection. Data collected by
means of a bailer can be used in qualitative discussions of risk uncertainty or to
provide further evidence in a risk assessment as needed.

- If sufficient low-flow data is present for each area of concern (AOC), then only
that data will be used for statistical analysis. Bailer obtained data can be used
in the absence of low-flow data but should be discussed in a risk uncertainty
section.

- The lesser value of the "upper tolerance limit (UTL)" and the "Maximum
Detected Concentration (MDC)" will be used as the background screening
concentration (BSC), once a background data set is finalized.

Statistical population testing will be used to determine whether detected
concentrations of inorganics are associated with background conditions.

• Abandon monitoring well PB-BED-MW27 due to potential hazardous gas
emissions and public concerns. Prior to abandonment, an additional groundwater
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sample will be collected and analyzed for nitroaromatic compounds, metals, and
water quality parameters.

• Determine extent of nitroaromatics in groundwater off site (downgradient of north
fence line) by:

- Installing downgradient bedrock monitoring wells for contaminant
assessment, if necessary.

The following additional recommendations are made based upon conclusions from analytical

results during this investigation:

• Toluene contamination is present in the shallow water-bearing zone at the Upper
Toluene Tanks Area. Additional overburden soil and groundwater investigation
activities should be conducted in the area to identify the extent of the toluene
plume and prevent possible plume migration into Plum Brook.

• Monitoring wells have not been installed at the Middle Toluene Tanks Area.
Based upon the results from the Upper Toluene Tank Area, consideration should
be given to the installation of overburden water-bearing zone wells at the Middle
Toluene Tank Area (assessment of possible toluene contamination in overburden
groundwater) and bedrock wells at the Middle and Lower Toluene Tank Areas
(assessment of possible toluene contamination in bedrock groundwater), if deemed
necessary.

• Installation of one additional bedrock monitoring well in the PRRWP Area to
monitor bedrock contamination.

• Collect additional data on the Garage/Maintenance Area pumping rates and the
reactor sump well pumping rate/cycles to support groundwater modeling.

• Conduct a local off-site private wells survey to determine the number of private
wells, construction information, and availability for sampling.

• Evaluate off-site nitroaromatic migration through private well sampling (if
possible).

Planned Activities

• Complete site-wide groundwater model (2003).

• Complete site-wide groundwater risk assessment (2003).
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1.0 Introduction

The U.S. Army is conducting studies of the environmental impact of suspected hazardous waste

sites at properties previously owned by the U.S. Department of Defense (DOD). The former

Plum Brook Ordnance Works (PBOW), located in Sandusky, Erie County, Ohio, is currently

being investigated under the Defense Environmental Restoration Program for Formerly Used

Defense Sites. Figure 1-1 shows the geographical location of the former PBOW site. This

9,000-acre facility was used for the manufacture of explosives during World War II. The site is

currently owned by the National Aeronautics and Space Administration (NASA) and is operated

as the Plum Brook Station (PBS) of the John Glenn Research Center.

The investigation is being managed and technically overseen by the Nashville, Tennessee and

Huntington, West Virginia District Offices of the U.S. Army Corps of Engineers (USACE).

Shaw Environmental Inc. (Shaw), (formerly IT Corporation [IT]) was contracted by the USACE,

Nashville District to conduct a groundwater remedial investigation (RI) at two red water pond

areas and three former trinitrotoluene (TNT) manufacturing areas. The two red water pond areas

are the West Area Red Water Ponds (WARWP) and the Pentolite Road Red Water Ponds

(PRRWP). The three former TNT manufacturing areas are TNT Area A (TNTA), TNT Area B

(TNTB), and TNT Area C (TNTC). This work was performed under Delivery Order 0010 of

Contract Number DACA62-00-D-0002 and the report was prepared under Delivery Order 0014

of the same contract number.

This report represents an interim document in the Rl/feasibility study (FS) process. The purpose

of this report is to provide a comprehensive summary of all data collected through October 2002,

document key decisions made by the USACE in conjunction with the Ohio Environmental

Protection Agency (OEPA) and to the extent practical, provide an evaluation of the data.

This data evaluation and subsequent recommendations define the data needs to complete the RI.

As such, this document represents the basis, both in format and content, of the RI report. The

Report of Findings (Volume 1 of the RI/FS) is anticipated to be issued in 2004. This report also

presents data gathered from the TNTB RI and Red Water Ponds RI. Note that the quarterly

groundwater sampling was designed to monitor seasonal changes in groundwater quality. As

discussed in Chapter 6.0 in this report, two general seasons exist in reference to groundwater
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recharge, a wet season (April) and a dry season (October). Field activities completed in 2001

and 2002 are listed below:

• Direct-push screening investigation conducted during the PBOW dry season from
July 24 through August 7,2001.

• Bedrock monitoring well installation, confirmation soil sampling, well
development, and groundwater sampling conducted during the wet season from
August 23 through October 10,2001.

• Hydraulic conductivity testing field investigation conducted from November 13 to
15,2001.

• Second round of background groundwater sampling conducted during the wet
season, January 15 to 17,2002.

• Third round of background and non-background groundwater sampling conducted
in the wet season from April 2 to 15,2002.

• Fourth round of background groundwater sampling conducted in the dry season
July 9 to 11,2002.

In addition, quarterly groundwater elevation measurements were also conducted by International

Consultants, Inc. (ICI) to support ongoing investigation and remediation activities at PBOW.

This information is critical in the evaluation of groundwater flow and contaminant transport, and

is incorporated into this report.

The field activities completed by Shaw were conducted pursuant to the following documents:

Site-Specific Sampling and Analysis Plan (SSAP) (IT, 2001a) and Site-Specific Safety and

Health Plan (SSHP) (IT, 2001b), the Site-Wide Sampling and Analysis Plan (SAP) (IT, 1996a),

Quality Assurance Project Plan (QAPP) (IT, 1996b), and the Site-Wide Safety and Health Plan

(IT, 1996c).

1.1 Objectives and Scope of Work
The objectives of this investigation included the following:

• Determine if hazardous substances are present at the site at concentrations that
may exceed risk-based screening values.

• Define site physical features and characteristics (aquifer background conditions).
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• Support the evaluation of the fate and transport pathways through sitewide
groundwater modeling (anticipated to be completed in 2004).

• Determine the nature and extent of source areas.

• Define current and future routes of exposure.

• Determine whether contaminant distribution is consistent with former DOD
activities.

• Establish naturally occurring levels of inorganics in PBOW groundwater to use in
screening site data in risk assessments.

The scope of the groundwater RI included the preparation of a quality control plan and site-

specific addenda to the site-wide SAP and safety and health plan, monitoring well installation,

monitoring well development, in-situ permeability determination, groundwater sampling, soil

sampling, analytical work, investigation-derived waste (IDW) management and disposal, and

preparation and submittal of a report of findings. Based on the findings of previous

investigations, this report presents both historical groundwater data (pre-2001) and new

groundwater data obtained as part of this groundwater RI. Groundwater information was

collected during these investigations to support groundwater modeling activities (USACE, 2001).

Figure 1-2 identifies the areas investigated in relation to other areas of concern and site features.

1.2 Report Organization
Chapter 2.0 of this report describes the PBOW site, its physical setting, geology, and

hydrogeology features. Previous investigations of TNT A, TNTB, TNTC, WARWP and the

PRRWP are found in Chapter 3.0. Sampling strategy and field procedures are described in

Chapter 4.0. The analytical program and results are presented in Chapter 5.0 and 6.0,

respectively. Conclusions are provided in Chapter 7.0 and recommendations in Chapter 8.0.

References that were used in preparing the report are listed in Chapter 9.0.

All appendices are contained in Volume 2. Direct push-drilling logs and temporary piezometer

diagrams are provided in Appendix A. Sample collection logs generated during the investigation

are included in Appendix B. Monitoring well construction diagrams, site photographs, and well

development logs are provided in Appendices C, D, and E, respectively. Appendix F contains

hydraulic conductivity data while Appendix G contains land survey data. Appendices H through

K contain analytical data pertinent only to the fourth quarter background sampling event (July

2002) and the April 2002 non-background sampling event. Background groundwater summary
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statistics are tabulated and described in Appendix L. Appendix M presents a teleconference note

on local BTEX and an e-mail message on active oil/gas field. Appendix N presents recharge

calculations for PBOW. Chromatograms are provided in Appendix O while Appendix P

contains comments and responses.

1.3 Facility Location and Description
The former PBOW site is currently owned by NASA and is operated as the PBS of the NASA

John Glenn Research Center, which is located at Lewis Field in Cleveland, Ohio. Most of the

aerospace testing facilities built at the site in the 1960s are in standby or inactive status. The site

is located approximately 4 miles south of Sandusky, Ohio, and 59 miles west of Cleveland.

Although primarily in Perkins and Oxford Townships, the eastern edge of the site extends into

Huron and Milan Townships. PBOW is bounded on the north by Bogart Road, on the south by

Mason Road, on the west by County Road 43, and on the east by U.S Highway 250. The areas

surrounding PBOW are mostly agricultural and residential. Public access is restricted at PBOW

except during the annual deer hunting season.

1.4 Site History and Potential for Contamination
The PBOW site was built in early 1941 as a manufacturing plant for 2,4,6-TNT, dinitrotoluene

(DNT), and pentolite (PETN). Production of explosives began on December 16,1941 and

continued until 1945. It is estimated that more than one billion pounds of explosives were

manufactured during the 4-year operating period.

The United States Army began decontamination and decommissioning (D&D) all TNT, DNT,

and PETN lines in September 1945. Three areas manufactured TNT and DNT (TNTA, TNTB,

and TNTC) and one area manufactured PETN (Figure 1-2). TNTA consisted of manufacturing

lines 1 through 4, TNTB lines 5 through 7, and TNTC lines 8 through 12. TNTA is located on

the northeast side of PBOW, TNTB at the southern central part, and TNTC at the southwestern

side of PBOW. The PETN manufacturing area is located in the north-central portion of PBOW

and lies within the boundaries of Ransom Road on the west, Pentolite Road on the south, and

Patrol Road on the north and east. The PETN Area contained three pentolite lines with a

designated capacity of 7,000 pounds per 24 hours (Morrison-Knudsen Ferguson Corporation

[MK], 1994 and Science Applications International Corporation [SAIC], 1995).

Typical D&D methods of all the manufacturing lines involved removing and relocating any

explosive waste from the buildings or structures to a burning ground for open burning. Above-
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ground portions of buildings and structures were demolished and burned where possible. Based

on soil investigations completed at the TNT areas, at least portions of the concrete foundations

remain in place. Steam lines used for facility heating and associated building drain lines were

flushed and dismantled, but no record was found indicating the wash-out location. By December

1945, it was estimated that 65 percent of the necessary decontamination was complete (MK,

1994).

From January 1 to June 30,1946, the US ACE assumed responsibility for maintenance and

custodial activities. Further decontamination activities were conducted, and the extent of

contamination was certified (MK, 1994).

In the summer of 1955, a significant effort was made by the US ACE through Ravenna Arsenal to

decontaminate the surface and subsurface soil at the TNT Areas (Dames and Moore, Inc.

[D&M], 1997a). Decontamination was performed first at TNTA. At TNTA, the

decontamination process included the removal of contaminated surface and subsurface soil

around the wash houses, bi-tri houses, fortifier buildings, DNT sweating and graining building,

DNT nitrating building and nail houses. They also removed wooden and ceramic waste disposal

lines containing from 1.0 to 2.5 inches of TNT. In addition, concrete catch basins containing

thousands of pounds of TNT were discovered overlain by wood and scrap lumber. This lumber

and TNT was removed and transported to the Burning Grounds where it was burned.

Decontamination of TNTB and TNTC was supposed to be modified to address only surface

contamination detected by visual inspection leaving underground flumes in place. It is unknown

whether this modification in the procedure took place as part of the 1955 decontamination of

TNTB and TNTC (D&M, 1997a).

NASA acquired PBOW on March 15, 1963 and currently utilizes the site. The General Services

Administration (GS A) decontaminated the TNT Manufacturing Areas to facilitate transfer. The

decontamination is believed to have occurred in 1963 (D&M, 1997a) and work was

accomplished in five steps:

1. Inspecting then removing contaminated surface soil above the drain tiles, flumes,
etc.

2. Spot checking of subsurface soil in the vicinity of drain tiles, flumes, etc. to
determine where the contaminated tiles and flumes were located. Where
contamination was found, the flumes, tiles, etc. were removed in sections.
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3. Removal of some items previously decontaminated to three X (XXX) condition to
a storage facility and additional decontamination of the remainder of the items to a
five X (XXXXX) condition in order to be sold ("X" indicates unknown
information).

4. Destruction of all buildings by fire then removal of all debris and concrete
foundations. All the materials including the earth in those areas was flashed and
the area was then rough graded. As previously noted, recent soil investigations at
the TNT areas suggest that at least portions of the concrete building foundations
remain in place.

5. Decontamination of all sump basins and removal of the concrete.

The decontamination process also included the burning of nitroaromatic-filled flumes that were

excavated. As shown in the records review (D&M, 1997b) this was performed on July 10,1963,

near the intersection of Fox Road and Snake Road.

On April 18,1978, NASA declared approximately 2,152 acres of land as excess. The Perkins

Township Board of Education acquired 46 acres of the excess for use as a bus transportation

center. The GSA retains the remaining acreage and currently has a use agreement with the Ohio

National Guard for 604 acres of the land. NASA presently controls about 6,400 acres and is

using the site to conduct space research as a satellite operation of the John Glenn Research

Center. The details of these land transactions are listed in the site management plan and can be

found at NASA PBS.

Based on review of historical use of the site and soil and groundwater findings from previous

investigations, contaminants related to the manufacture of nitroaromatic explosives are present at

PBOW. These potential contaminants include: nitroaromatic compounds, volatile organic

compounds (VOC), semivolatile organic compounds (SVOC), cyanide, and inorganics.
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2.0 Physical Setting

2.1 Geography, Topography, and Surface Drainage
PBOW is located within the Eastern Lake Region of the Central Lowland Province (Soil

Conservation Service [SCS], 1971). Erie County is overlain by lacustrine sediment, glacial

outwash, and glacial till. The surface is a plain with a slight slope to the north-northeast toward

Lake Erie at approximately 25 feet per mile. Elevations at the site range from 680 feet above

mean sea level (msl) at the intersection of Taylor Road and Patrol Road on the south western

side of the site to 625 feet above msl at the northern portion of the installation (Figure 2-1). In

general, the topography of PBOW is characterized by a flat ground surface with occasional low

hummocks influenced primarily by glacial scouring and deposition. A low escarpment trends

from the western to the northeastern portion of the site.

PBOW lies in the eastern region of the Pickeral Creek-Pipe Creek Basin, which is part of the St.

Lawrence River drainage basin (D&M, 1997a). Eleven streams exist within the site and flow

north-northeast toward Lake Erie, which is located approximately 3.5 miles north of the site.

The site is part of four drainage areas: (1) Sawmill Creek (southern PBOW); (2) Plum Brook

(central PBOW); (3) Pipe Creek (western PBOW); and (4) Storrs-Hemminger Ditch (north

central PBOW), all of which flow into Sandusky Bay (D&M, 1997b). Surface water for TNTA

specifically drains into ditches that are tributaries to Lindsley Ditch, which eventually drains

(off-site) into Plum Brook. Surface water on the northern side of TNTB drains to ditches that are

tributaries to Ranson Brook while surface water on the southern side of TNTB drains to

tributaries flowing into Plum Brook. Surface water at TNTC flows into tributaries which flow

into Pipe Creek. Surface water drainage at the WARWPs flows into tributaries for Pipe Creek

while surface water at the PRRWPs is drained by tributaries for Plum Brook. The drainage

pattern is dendritic where streams are incised into bedrock and is poorly developed where they

have not yet downcut to the bedrock. Two drainages at the site, Kuebler Ditch and Plum Brook

are being monitored by NASA PBS for National Pollutant Discharge Elimination System

(NPDES) outfall permits. In addition to the streams, 17 isolated ponds and reservoirs and former

red water ponds are located at PBOW (U.S. Geological Survey [USGS], 1992; D&M, 1997b).
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2.2 Geology and Soils

2.2.1 Regional Geology
The bedrock in northern Ohio consists of Devonian and Silurian carbonates (limestone and

dolomite) and elastics (shale, siltstone, and sandstone). These units unconformably overlie older

sedimentary sequences of Ordovician and Cambrian Age rocks, which in turn unconformably

overlie pre-Cambrian basement rocks (D&M, 1997a). The local bedrock is situated on the

eastern flank of the Findlay Arch. Beds in the vicinity of PBOW dip to the southeast at a rate of

approximately 10 to 30 feet per mile. In the Devonian and Silurian of northern and western Erie

County, weathering of the carbonates has produced cavernous porosity and karst topography.

2.2.2 Local Geology
Three formations, all of Devonian Age, outcrop across PBOW (Figure 2-1). Each of the units

discussed below was encountered in the upper 100 feet of bedrock at PBOW along the lines of

section presented in Figure 2-2 and on cross-sections shown on Figures 2-3 through 2-7. A top-

of-bedrock elevation contour map is presented on Figure 2-8, and an updated overburden

thickness contour map is presented in Figure 2-9. These figures were previously presented in the

June 1999 Site-Wide Groundwater Monitoring Report (IT, 1999), but have been updated

according to lithologic data obtained during the installation of 10 bedrock monitoring wells in

August and September 2001.

The Delaware Limestone is the lowermost formation screened by site wells. It is characterized

as a hard, dense, finely crystalline limestone and dolomite. The unit is typically buff colored and

usually is described as fossiliferous. In the vicinity of PBOW, quarries mine limestone from the

Delaware. Traces of natural petroleum-derived hydrocarbons and hydrogen sulfide (H2S) are

common in area quarries. Overlying the Delaware Limestone is the Olentangy Shale. Two

members of the Olentangy Shale have been characterized at the site, the Plum Brook Shale and

the overlying Prout Limestone. The Plum Brook Shale is interpreted to consist of approximately

35 feet of bluish-gray, soft, fossiliferous shale containing thin layers of dark, hard, fossiliferous

limestone. The Prout Limestone has been described as a 15 foot thick unit which occasionally

outcrops in a 1,000-to-2,000-foot-wide, northeast-striking band across the middle portion of

PBOW. It is described as a dark-gray to blue, very hard, siliceous, fossiliferous limestone or

dolomitic mudstone. The uppermost formation at the site is the Ohio Shale. Only one member

of the Ohio Shale is present in the PBOW area, the Huron Shale. This unit has been described as

black, thinly bedded, with abundant carbonaceous matter. Some large pyrite/carbonate
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concretions are also present in the Huron Shale, some as large as 6 feet in diameter (D&M,

1997).

2.2.3 Local Soils
The bedrock overburden in Erie County is predominantly glacial till, glacial ourwash, or glacial

lacustrine (lake) deposits. In the vicinity of PBOW, the soil has been interpreted to be lacustrine.

In many areas, the overburden also consists of highly weathered bedrock. The thickness of the

overburden ranges from 1 foot to greater than 25 feet. As shown on Figure 2-9, overburden is

thickest on the northern portion of the site in the vicinity of the Reactor Facility Area, where it

has filled in a bedrock low.

The 1971 SCS Soil Survey for Erie County mapped four soil associations on PBOW (in order of

areal percentage) as the Prout, Arkport-Galen, Del Rey-Lenawee, and Lewisburg (SCS, 1971).

More recently, the Ohio Department of Natural Resources (ODNR) revised the soil associations

in the county, which also changed the soil associations at PBOW. As shown in the 1994 report

(ODNR, 1994), the soil in the northwest portion of the PBOW site is now placed within the

Kibbie-Elnora-Tuscola-Colwood Association that is described as nearly level to gently sloping.

The soil is described as somewhat poorly drained, moderately well drained, and very poorly

drained soils formed in outwash, lacustrine, and deltaic sediments. Along a strip from west to

northeast across the site is the Castalia-Millsdale-Milton-Ritchey Association. This association

is described as shallow to moderately deep, nearly level to moderately steep, well drained and

very poorly drained soils formed in glacial till, lacustrine sediments, and limestone residuum.

Across much of the central portion of the site is the Hornell-Fries-Colwood Association,

described as moderately deep to deep, nearly level to gently sloping, somewhat poorly drained to

very poorly drained soils formed in glacial till and lacustrine sediments over shale bedrock. At

the extreme southeast portion of PBOW is the Pewamo-Bennington Association, described as

nearly level to gently sloping, very poorly drained and somewhat poorly drained soils formed

from glacial till and lacustrine sediments.

2.2.4 Hydrogeology

2.2.4.1 Current Groundwater Usage
The majority of residents in Erie County receive water from public utilities that obtain most of

their water from surface water sources. Residences to the north and east of PBOW are connected

to city, county, or rural services. Erie County's primary groundwater source is from the

limestone and dolomite aquifer found in the western end of the county. Groundwater wells in
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the central and eastern portions of the county tap lower-yielding shale and sandy zones in the

overburden (D&M, 1997a). Some wells surrounding PBOW are used for agricultural purposes,

including irrigation, which could have an effect on drawdown near the site (ICI, 1995). A few

wells in the vicinity of PBOW were determined to be used for private and public consumption

(SAIC, 1991); however, none within the facility boundary are used. The distance between the

private wells and site wells is not known.

2.2.4.2 Regional Hydrogeology
Regional groundwater flow is to the north-northeast towards Lake Erie, although local flow may

vary due to local topography. Water in the limestone typically occurs in joints and along

bedding planes or in solutionally enlarged openings. Although some limestones in the middle of

the county provide well yields of up to 500 gallons per minute (gpm), the overburden and the

majority of the other formations can sustain groundwater pumping of only 10 gpm or less

(D&M, 1997b). A hydrogeological study by the USGS conducted on the glacial deposits in

Sandusky in 1990 reported a horizontal hydraulic conductivity of 0.046 feet per day (ft/day) and

a vertical hydraulic conductivity of 1.2 ft/day (USGS, 1992).

2.2.4.3 General Site Hydrogeology
At PBOW, the groundwater has been divided into three zones based on location and yield. Zone

one occurs in the north and northwestern portion of PBOW. It has been characterized as yielding

from 100 to 500 gpm from karstic limestone approximately 100 feet below grade. Zone two is in

the northern portion of PBOW and has yields of 15 gpm or less from limestone approximately

300 feet below grade. Zone three is located in the eastern and southern portion of the site in

predominantly shale bedrock. In addition to being found in the shale, groundwater is located in

thin sand and gravel horizons interbedded with silt and clay deposits. Most zone three wells are

poor yielding, many of them providing less than 3 gpm (D&M, 1997a).

The two main water-bearing zones at PBOW are the overburden and the bedrock. Data from

recent investigations (TNT Areas A and C Remedial Investigation [IT, 2000c], Summary Report,

Site-Wide Groundwater Monitoring [IT, 1997-1998] [IT, 1999], and the Site-Wide Groundwater

Investigation Report [IT, 1997]) have found that groundwater in the overburden is in

discontinuous pockets during dry time periods. During these periods of low precipitation, only

limited migration of contaminants would occur due to less infiltration. During a wet period, the

general flow direction in the overburden water-bearing zone is to the north-northeast largely

mirroring surface topography. The flow also corresponds somewhat to the topography of the top

of the bedrock. In contrast, the bedrock water-bearing zone is saturated year-round. The
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conceptual model of the site is that groundwater flow in the bedrock water-bearing zone migrates

and is influenced by the frequency, orientation, density, and connectivity of the fractures.

Similar to the overburden flow direction, groundwater in the bedrock flows to the north-

northeast. A more detailed discussion of hydrogeological information is presented in Section

6.0.

2.3 Climatological Setting
The climate of Erie County is continental, with cold and cloudy winters and warm, humid

summers. The county's first freezing temperature is typically in October, and its last freezing

temperature is typically in April. Average annual precipitation for Sandusky from 1961 to 1990

was 34.05 inches. Within that time period, February had the lowest monthly precipitation

average with 1.65 inches, whereas July had the high of 3.70 inches. The weather changes every

few days as cold fronts move through the region. Wind is from the southwest 55 percent of the

time (MK, 1994; D&M, 1997a). A discussion of more recent precipitation data obtained as part

of this investigation is presented in Section 6.2.4.

2.4 Site-Conceptual Model
Figure 2-10 presents a "generalized" cross-section of PBOW showing the possible contaminant

migration transport routes, the overburden/shale and bedrock water-bearing units, the geologic

units, and the interrelationship between the water-bearing zones. Groundwater sampling

investigations and groundwater monitoring well measurement events have found that

groundwater in the overburden may be limited to discrete areas during dry time periods of little

rainfall. During these periods of low precipitation, only limited migration of contaminants

would occur due to less infiltration of rainwater. The site conceptual model illustrates this

seasonal, discontinuous nature of the overburden/shale groundwater. As noted in section 2.2.4.3,

during a wet period, the general flow direction in the overburden water-bearing zone is to the

north-northeast and mirrors the surface topography. The groundwater flow also corresponds

somewhat to the topography of the top of the bedrock.

The site conceptual model also illustrates groundwater flow in the bedrock water-bearing zone

through fractures. Groundwater flow paths and velocity are dictated by the frequency,

orientation, density, fracture size, and connectivity of these bedrock fractures. In addition to

fractures, some solutional cavities may be present in the limestone bedrock. Similar to the

overburden flow direction, groundwater in the bedrock flows to the north-northeast. A more

detailed discussion of hydrogeological information is presented in Section 6.0.
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3.0 Summary of Previous Environmental Studies

Previous investigations of site hydrogeology and groundwater contamination were documented

in the Engineering Report of the Contamination Evaluation (IT, 1991), the Site Inspection

Report (MK, 1994), the Site Management Plan (ICI, 1995), the Sitewide Groundwater

Investigation Draft Report (D&M, 1997b), the Site-Wide Groundwater Investigation Report (IT,

1997), and the Site-Wide Groundwater Monitoring Report (1997-1998) (IT, 1999).

3.1 Summary of Existing Site Data
The discussion of existing site data will focus on the primary areas to be investigated under this

RI, which include the three TNT Manufacturing Areas (TNTA, TNTB, and TNTC), the

WARWP, and the PRRWP. During field efforts conducted for the current groundwater

investigation, it was reported by ICI that a free-phase substance was suspected in one well at the

Upper Toluene Storage Tank Area. The existing well at the Upper Toluene Tanks Area was

sampled to confirm or deny this presence. Therefore, although not a part of the original scope

for this investigation, background information and analytical results are included in this report.

Although groundwater data are not subjected to risk assessment screening in this document, risk-

based screening concentrations (RBSC) are included on the tables in Chapter 6.0 as points of

reference. The groundwater RBSCs are derived from U.S. Environmental Protection Agency

(EPA) (2002) tap water criteria. The RBSCs are based on a generalized residential drinking

water scenario, assumed to be the most restrictive use of groundwater. Concentrations of .

analytes that exceed the RBSCs are highlighted in the tables. It is emphasized that RBSCs do

not infer a regulatory limit or mandated cleanup level.

3.1.1 TNT Areas
TNT was manufactured in three areas, designated TNTA, TNTB, and TNTC (Figure I -2). Each

area had production lines consisting of a mono house, a bi-tri house, a fortifier house, and a wash

house used in the manufacture of TNT. In addition, other buildings (e.g., nailing houses,

wastewater settling tanks, and DNT sweating and graining houses) were present at each site.

Each TNT area is discussed in the following paragraphs.
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3.1.1.1 TNT Area A
The former TNTA occupies approximately 114 acres of land in the northeastern part of PBOW.

Columbus Avenue bisects the site, as shown in Figures 1-2 and 3-1. NASA constructed its

administration building on the east side of Columbus Avenue in the central portion of former

TNT process buildings at TNTA (Buildings 121 and 122). TNTA was used during World War II

as a manufacturing facility for TNT and DNT. During PBOW operations, TNTA had four TNT

lines consisting of five buildings each, and two DNT lines, each consisting of one building

(Figure 3-1). Wastewater from TNTA was routed through the wastewater setting tanks and

pump house to the PRRWP through underground flumes and sewer lines. Aboveground

evidence of the former TNTA structures and features include abandoned railroad tracks, portions

of foundations, soil mounds (indicative of former building foundations), roadways, ditches,

manholes, drains, and water valves.

Significant previous remediation activities have been performed in TNTA. According to the

records review report (D&M, 1995), TNTA was decontaminated along with two other TNT areas

in 1955 and again in 1966. The decontamination at TNTA was reportedly very thorough.

Significant subsurface contamination was removed, including underground flumes and sewer

lines. Approximately 16,000 pounds of TNT were removed from TNTA.

Previous environmental investigations in this area include a 1993 site inspection by MK (MK,

1994), a 1994 TNT Areas site investigation by D&M (D&M, 1997a), groundwater investigations

by Shaw in 1996, 1997, and 1998, and a soil, surface water/sediment investigation by Shaw in

2000. Historical surface water, sediment, soil, and groundwater analytical results are shown on

Tables 3-1, 3-2, 3-3, and 3-4, respectively. As noted in Section 3.1 historical groundwater

analytical results are compared to RBSCs.

The MK inspection of the TNTA site included one soil sample, one collocated sample each of

surface water and sediment, and three groundwater samples. No nitroaromatic residues were

detected in any of these samples.

During the 1994 D&M investigation, a total of 36 soil samples were collected from 28 borings in

TNTA. Borings were placed in and around former buildings that were associated with the TNT

production lines. In addition, one soil boring was installed in a ditch north of Maintenance Road.

A wide range of nitroaromatic compounds were detected, including concentrations of TNT up to

580 milligrams per kilogram (mg/kg) near the Wastewater Settling Tanks and 53 mg/kg near the
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Fortifier House, Building 143. One boring located near the Mono House, Building 141,

exhibited 2,4-DNT and 2,6-DNT concentrations of 45 mg/kg and 47 mg/kg, respectively.

D&M also collected groundwater samples. There were seven existing monitoring wells in

TNTA. Five are overburden wells (MK-MW22, -MW23, -MW24, and TNTA-MW10, and -

MW11) and two are bedrock wells (BED-MW17 and -MW18). Ten nitroaromatics were

detected, nine above RBSCs in the overburden wells. Five nitroaromatics were detected above

RBSCs in the bedrock wells.

Shaw conducted a site-wide groundwater investigation at PBOW in 1996 (IT, 1997) and again in

November 1997 (IT, 1998). Both investigations included the collection of groundwater samples

from wells in TNTA.

Eight nitroaromatics above RBSCs were detected in groundwater in overburden well MK-MW-

22 in 1996 and 3 in 1997. Only 1 other nitroaromatic (2,6-DNT) above RBSCs in the

overburden wells was detected during both years and it was from well MK-MW23 in 1996.

Nitrobenzene was detected above the RBSC in 1996 in bedrock well PB-BED-MW17 while 4-

A2,6-DNT, was detected above the RBSC in well PB-BED-MW18. The only nitroaromatics

detected above RBSCs in 1997 were 1,3-dinitrobenzene (DNB) and nitrobenzene from well PB-

BED-MW18. Filtered inorganics from overburden wells above RBSCs in 1996 included arsenic

(MK-MW23), manganese (MK-MW23, TNTA-MW10, and TNTA-MW11), vanadium (MK-

MW24), and iron (MK-MW10). Filtered inorganics above RBSCs in 1997 included arsenic

(MK-MW23), manganese (MK-MW22, MK-MW23, MK-MW24, TNTA-MW10, and TNTA-

MW11), chromium, iron, vanadium (MK-MW24) and barium and iron (TNTA-MW10). Filtered

inorganics from bedrock wells above RBSCs in 1996 included only arsenic (PB-BED-MW17)

while in 1997, barium was detected above RBSCs in both wells.

Benzene, toluene, total xylenes, and methyl chloride were common SVOCs detected above

RBSCs in both bedrock wells during both years. Total cyanide was also detected above the

RBSC in bedrock well PB-BED-MW17 in 1997.

In May 1998, Shaw again conducted a site-wide sampling event. Nitroaromatic compounds (4-

amino 2,6-DNT [4-A2,6-DNT] 2,4-DNT and 2,6-DNT) were detected above RBSCs in

overburden well MK-MW22. Overburden well MK-MW23 showed bis(2-ethylhexyl)phthalate

above RBSC values. Eleven metals were found to be above RBSC screening values in

overburden wells in the unfiltered samples. Three metals were above RBSCs with manganese
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common to each overburden well. Two nitroaromatics (2,4-DNT and 2,6-DNT) were detected in

bedrock wells above RBSCs, both concentrations from well PB-BED-18. Of the bedrock wells,

naphthalene, 2-methylnaphthalene, bis(2-ethylhexyl)phthalate, methylene chloride, and total

xylenes were detected above screening values in well PB-BED-MW17, and benzene, total

xylenes, naphthalene, and bis(2-ethylhexyl)phthalate were above limits in well PB-BED-MW18.

In well PB-BED-MW17, arsenic (filtered) and barium (filtered and unfiltered) were the only

metals detected above screening values.

The last week of June through October 2000, Shaw conducted an RI of TNTA to determine the

nature and extent of contamination in surface soil, subsurface soil, surface water, sediment and

shallow groundwater. Four hundred twenty-seven soil samples were collected for field screening

analysis of nitroaromatics, 39 confirmation soil samples, 10 (9 on-site, 1 off-site) surface water,

15(10 on-site, 5 off-site) sediment samples and 10 shallow groundwater samples. It was

determined that most of the nitroaromatic-impacted soil was encountered within 1 to 5 feet of the

former building foundations. The largest nitroaromatic concentration of 2,4,6-TNT was located

at Wash House, Building 146 (530 mg/kg) in a sample collected at 4 to 6 feet below ground

surface (bgs).

Nine on-site surface water samples were collected, 8 from drainage areas and 1 from a suspect

"red water" puddle at Wash House, Building 146. Three nitroaromatic compounds were

detected in 2 samples from the drainage ditches with the highest concentration being 2.34

micrograms per liter (ug/L) of 4-2,6-DNT. Three VOC compounds (acetone [2.95 ug/L], carbon

disulfide [11.5 ug/L], and methylene chloride [3.75 ug/L]) and 1 SVOC (di-n-butyl phthalate

[1.3 ug/L]) were detected. Analytical results listed were the highest of each sample. Twenty

metals were also detected. The surface sample from Wash House, Building 146 was analyzed

only for nitroaromatics. TNT concentrations were 11,000 ug/L.

As part of the June through October 2000 RI, Shaw collected 9 shallow groundwater samples

from confirmation soil sample locations which displayed the highest detections for PBOW

related contaminants. Groundwater samples were collected from temporary piezometers and

analyzed for VOCs, SVOCs, nitroaromatics, and metals. Three of the 9 groundwater samples

(GW-02, GW-06, and GW-10) for metals were filtered. Figure 3-1 shows groundwater sample

locations.

Nitroaromatics were detected in all groundwater samples above RBSCs. TNT analytical

concentrations ranged from non-detect (GW-01, GW-03, and GW-08) to 32,400 ug/L (GW-06).
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Total DNT was detected in 6 of the 9 samples with the highest analytical result of 13,800 ug/L in

groundwater from GW-10. 4-A2,6-DNT and 2-A4,6-DNT were detected above RBSCs in 5 of

the sampling locations. Benzene and toluene were the only VOCs above RBSCs in groundwater

from temporary piezometer GW-01. Nitroaromatics 2,4-DNT and 2,6-DNT (detected as

SVOCs) were the only SVOCs above the RBSC. 2,4-DNT was found at all temporary

piezometers except GW-04 and GW-07 at concentrations as great as 5,750 (ig/L (GW-10). 2,6-

DNT was found in the groundwater at GW-01, GW-03, GW-08, and GW-10 at concentrations as

great as 5,610 ug/L GW-10. Polychlorinated biphenyls (PCB) Aroclor 1260 was detected above

its RBSC in the groundwater at GW-03. Fourteen unfiltered metals above RBSCs were detected

at the temporary piezometers. Filtered manganese was the only inorganic detected above its

RBSC. Unfiltered manganese was found above the RBSC at all of the sampling points.

Unfiltered iron was above the RBSC in all piezometers except GW-10 while unfiltered

aluminum, arsenic, chromium and lead was found at all except GW-07 and GW-10.

A baseline ecological risk assessment (BERA) was performed by Shaw for TNTA (IT, 2001c).

The BERA estimated that ecological hazards associated with TNTA surface and total soils were

elevated. These estimates are regarded as conservative and are associated with a considerable

degree of uncertainty; additional investigation and evaluation would be necessary to provide

more accurate estimates of ecological hazards. However, it was agreed that TNTA soils be

remediated to human health-based remedial goal options (RGO), and that ecological risk be re-

evaluated in the FFS based on cleanup of areas previously exceeding these RGOs. Because of

uncertainties of estimating chemical concentrations in aquatic insects, the limited amount and

low quantity of aquatic habitat, and the low hazard estimates, neither remedial action nor further

study was recommended for surface water and sediment.

A baseline human health risk assessment (BHHRA) was also performed for exposure to TNTA

soil, surface water, and sediment (IT, 200 Id). Results of the BHHRA indicate that cumulative

human health risks associated with TNTA total soil for the potential future resident and

construction worker exceed the respective risk management ranges for cancer risk (i.e.,

incremental lifetime cancer risk [ILCR]>lE-5) and noncancer hazard (i.e., hazard quotient>l).

Exposure to surface water and sediment were found to contribute insignificantly to human health

risks. Exposure to surface soil (as evaluated for the groundskeeper, indoor worker, and

hunter/venison eater) resulted in noncancer and cancer risk estimates within or less than the risk

management ranges. The chemicals of concern (COC) for TNTA total soil are lead, Aroclor

1260, and several nitroaromatics. Human health risk-based RGOs for TNTA soil are being

developed as cleanup criteria in the TNTA&C focused feasibility study (FFS) (IT, 2002a).

KN3/PBOW/02 GW/F-Txl/6/24/03(l :14 PM) 3-5



PBOW 2002 GW Data Summary and Evaluation Report
Section: 3.0
Revision No.: 2
Date: June 2003

In 2003, Shaw prepared a Draft FFS for TNTA. The study recommended excavation, windrow

composting, on-site disposal of treated material, and off-site disposal of soil with lead

contamination greater than 200 mg/kg (approximately 708 yd3) and PCB contamination greater

than 50 mg/kg (approximately 119 yd3) at a Subtitle C hazardous waste treatment, storage, and

disposal facility (TSDF). The total cost of the alternative is estimated to be $7,459,000

(combined remediation cost of TNTA and TNTC) (IT, 2003).

3.1.1.2 TNT Area B
TNTB comprises an area of approximately 55 acres in the south-central portion of PBOW,

immediately north of West Sheid Road, as shown on Figures 1-2 and 3-2. TNTB was used

during World War II as a manufacturing facility for TNT and DNT. During PBOW operations,

TNTB had three TNT lines consisting of 5 buildings each, and one DNT line consisting of one

building. All of the buildings that were present during the TNT manufacturing period have been

demolished but most foundations have been located during environmental investigations. Figure

3-2 presents a site map showing the locations of all former buildings. Aboveground evidence of

former PBOW facilities exist at TNTB in the form of roads, hydrants, and ditches. In addition,

aboveground water valves indicate the presence of underground utilities.

Two NASA facilities present at the site are currently active, the Hypersonic Testing Facility and

the Nitrogen Dewar Tanks (Figure 3-2). The Hypersonic Testing Facility is located on the site of

the former Wash House, Building 476 in the northwest portion of TNTB. The facility consists of

a single building, aboveground and underground piping and utilities, and paved parking areas.

The Nitrogen Dewar Tanks are located in the center of TNTB, with aboveground piping and

underground utilities leading to the northwest and to the northeast off site (D&M, 1997a).

Historical surface water, sediment, soil and groundwater analytical results from previous

investigations are shown on Tables 3-5, 3-6, 3-7, and 3-8, respectively for TNTB. As noted in

Section 3.1, historical groundwater analytical results are compared to RBSCs. Soil analytical

results are compared to site-specific RGOs developed by the FS (IT, 200 le).

In 1993, MK collected two surface water, two sediment, and two surface soil samples in the

vicinity of TNTB. The samples were analyzed for VOCs, SVOCs, nitroaromatics, and dissolved

metals. The surface water and sediment locations were SW07/SD07 and SW08/SD08. SW07

and SD07 were collected near the beginning of Ransom Brook, approximately 250 feet north of

Magazine Road near the former red water settling tanks. SW08 and SD08 were collected north
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of TNTB, approximately 200 feet south of Fox Road and approximately 3,000 feet downgradient

of SW07 and SD07 (ICI, 1995).

The surface water samples exhibited no detections of VOCs or SVOCs. No metals were detected

in the surface water at concentrations above their maximum contaminant level (MCL) or

secondary MCL. The sediment sample collected at SD07 had detections of five VOCs and

fourteen SVOCs. Using the 10X rule (10 times the soil RGO to account for less exposure), all

were below RGO screening levels. The only nitroaromatic detection in SD07 was TNT at a

concentration of 25 mg/kg, below the 10X rule of the soil site-specific cleanup level of 3.36

mg/kg (IT, 200 le). Eleven organic compounds were detected in sediment sample SD08, all at

concentrations of 0.1 mg/kg. Detected organic compounds included two VOCs and nine

SVOCs, eight of which were polynuclear aromatic hydrocarbons (PAH). All were less than the

site-specific RGO.

The two surface soil sample locations were designated SB09 and SSI3. SB09 was collected

from the borehole for monitoring well MK-MW17. Sample SSI3 was collected in the vicinity of

the railroad tracks southwest of the Fortifier House, Building 463 (ICI, 1995). VOCs (toluene

and xylenes), SVOC (bis[2-ethylhexyl]phthalate), and nitroaromatics (TNT and 2,6-DNT) were

detected in the surface soil. Nitroaromatics were present at SB09, with TNT detected at a

concentration of 12 mg/kg.

Two overburden monitoring wells were installed at TNTB in July 1993 by MK. Well MK-

MW16 is located upgradient and well MK-MW17 is located downgradient of TNTB (Figure

3-2). Groundwater samples collected from both wells were analyzed for VOCs, SVOCs,

nitroaromatics, and dissolved metals. No VOCs or nitroaromatics were detected in either of the

wells. Twelve unfiltered metals were detected at levels that exceeded RBSCs. One SVOC,

bis(2-ethylhexyl)phthalate, was detected at a concentration of 12 ng/L in MK-MW17.

In October 1994, as part of the TNT Areas site investigation, D&M sampled soil at 26 locations

at TNTB. All samples were collected between 0.5 and 3.5 feet bgs. Eighteen of the 26 locations

were sampled at one depth, and 8 locations were sampled at two depths. The samples were

analyzed for nitroaromatics and metals. Nitroaromatics were detected in 18 of the 26 locations,

and most locations had at least one sample with a concentration greater than 1.0 mg/kg.

Concentrations of nitroaromatics detected in excess of 10,000 mg/kg were present in soils at the

Bi-Tri House for Line 5 (Building 452) and the DNT Sweating and Graining House (Building

412).
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In December 1994, D&M sampled both MK-MW16 and MK-MW17 as part of the TNT Areas

site investigation. Samples from the wells were analyzed for nitroaromatics, nitrates, and

unfiltered and filtered concentrations of 14 metals, the 13 priority pollutant metals plus

manganese. MK-MW16 did not exhibit any detection of nitroaromatics. The downgradient well

MK-MW17 contained 6 nitroaromatics (4-A2,6-DNT, 2-A4,6-DNT, 2,4-DNT, 2,6-DNT, 3,4-

DNT, and 2,4,6-TNT) that exceed RBSCs. Nitrates were detected, but at concentrations below

RBSCs. Five metals were detected above RSBCs in unfiltered overburden groundwater: arsenic,

cadmium, manganese, nickel, and thallium. Three of the metals (manganese, nickel, and

thallium) were detected in both wells. Four metals (antimony, manganese, nickel, and thallium)

were detected above RBSCs in filtered groundwater samples. Manganese and nickel were

common to both wells.

In September and October 1996, Shaw collected groundwater samples from MK-MW16 and

MK-MW17 as part of the site-wide groundwater investigation. Both groundwater samples were

analyzed for VOCs, SVOCs, metals, pesticides, PCBs, cyanide, and nitroaromatics. SVOCs,

pesticides, and cyanide were not detected, and VOCs were not detected above RBSC levels.

Seven metals were detected above screening levels; aluminum, arsenic, cobalt, iron, lead,

manganese, and nickel. Seven nitroaromatics were detected above levels in MK-MW17. The

maximum concentration of any nitroaromatic detected in MK-MW17 was 11 ug/L of 2,6-DNT.

In 1997, Shaw installed two bedrock wells near TNTB. TNTB-BEDGW-001 was installed

northwest of the site to monitor bedrock groundwater downgradient of TNTB, and TNTB-

BEDGW-002 was installed southeast of TNTB to monitor bedrock groundwater upgradient of

the site.

In November 1997 and May 1998, as part of the semiannual monitoring portion of the

groundwater investigation, overburden wells MK-MW16 and MK-MW17 were sampled by

Shaw. Overburden groundwater samples were analyzed for VOCs, SVOCs, nitroaromatics,

metals (unfiltered and filtered), cyanide, and water quality parameters (alkalinity, chloride,

hardness, sulfate, nitrate, total dissolved solids, total organic carbon, and total suspended solids)

(IT, 1999).

During 1997, no VOCs, SVOCs, cyanide, or water quality parameters exceeded RBSCs.

Overburden groundwater samples analyzed for dissolved metals exceeded screening levels for

arsenic, cobalt, iron, manganese, and nickel in MK-MW17 and aluminum, iron and manganese
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in upgradient well MK-MW16. Only one nitroaromatic compound, 4-A2,6-DNT, was detected

above its RBSC. This exceedance occurred only in downgradient well MK-MW17. No SVOCs,

cyanide, or water quality parameters exceeded screening levels in bedrock wells TNTB-

BEDGW-001 and -002. Two VOCs, benzene and methylene chloride, were detected at

concentrations above their RBSCs in well TNTB-BEDGW-002. No nitroaromatics were

detected in either well. Filtered and unfiltered bedrock groundwater samples in TNTB-

BEDGW-001, analyzed for metals, exhibited RBSC exceedances for iron and manganese.

Bedrock well TNTB-BEDGW-002 exhibited RBSC exceedances for barium in the filtered and

unfiltered phases.

In May 1998, Shaw again sampled groundwater from site-wide monitoring wells. Overburden

well MK.-MW17 exhibited nitroaromatic compounds 4-A2,6-DNT and 2-4 DNT above the

RBSC. No VOCs were above screening levels. Nitroaromatic 2,4-DNT (detected as a SVOC)

was above its RBSC. Metals above screening levels in the overburden wells were limited to

iron, manganese, and nickel in MK-MW16 and aluminum, arsenic, iron, manganese, and nickel

in MK-MW17, all in the filtered and unfiltered groundwater samples. Bis(2-

ethylhexyl)phthalate was the only SVOC found above its screening level in the bedrock well

TNTB-BEDGW-001. Detected metals above RBSCs in the bedrock wells were arsenic, barium,

iron, and manganese in TNTB-BEDGW-001 in the unfiltered phase and barium and manganese

in the filtered phase. Bedrock well TNTB-BEDGW-002 exhibited only barium (filtered and

unfiltered) above its RBSC.

In October and November 1998, Shaw conducted an RI of TNTB to determine the nature and

extent of contamination in surface soil, subsurface soil, surface water, and sediment. Three

hundred ninety-one soil samples were collected for field-screening analysis of nitroaromatics,

and 40 confirmation samples, two surface water, and five sediment samples were collected. It

was determined that most of the nitroaromatic-impacted soil above site-specific RGOs was

encountered within 1 to 5 feet of the former building foundations. A total of 23 soil samples

with nitroaromatic compounds above site-specific RGOs were recorded, with the highest

detected 2,4,6-TNT concentration (6,900 mg/kg) being located at the Bi-Tri House, Building

452, in a 0 to 1 foot bgs sample. Wash House, Building 456, exhibited 6 soil sample

concentrations of 2,4,6-TNT, 4-A2,6-DNT and 2-A4,6-DNT nitroaromatics above RGOs.

Surface water results indicated that only VOCs and metals were present, while sediment

analytical results showed VOCs, SVOCs, and metals (IT, 2000b).
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A BHHRA and screening level ecological risk assessment (SLERA) were performed for TNTB

(IT, 2000d). Total soil was found to exceed the cancer (1E-5) and noncancer cumulative risk

management ranges for both receptors evaluated (potential future resident and construction

worker). Likewise, surface soil was found to exceed the respective risk management ranges for

both receptors evaluated (groundskeeper and indoor worker). Thirteen human health risk COCs

were identified in TNTB surface and total soils. Site-related human health risks associated with

surface water and sediment were found to be within or less than the risk management ranges

(i.e.,ILCR<lE-5andHI<l).

The SLERA estimated that ecological hazards associated with TNTB surface and total soils were

elevated. These estimates are regarded as conservative and are associated with a considerable

degree of uncertainty; additional investigation and evaluation would be necessary to provide

more accurate estimates of ecological hazards. However, it was agreed that TNTB soils be

remediated to human health-based cleanup levels. The resulting residual ecological risks to

terrestrial receptors were re-evaluated in the FFS based on cleanup of areas previously exceeding

the cleanup levels. The resulting ecological risks were estimated to be reduced an average of

approximately 750-fold. The SLERA concluded that remediating the site to human health

cleanup levels would result in residual concentrations that are protective of terrestrial receptors.

Additionally, the SLERA found that due to the limited aquatic habitat and the lack of rare,

threatened, or endangered species, that the development of remedial action objectives (RAO)

based on aquatic receptors was unwarranted.

Shaw generated a FS for TNTB in July 2001. Site-specific cleanup levels for TNTB surface and

subsurface soil for each of the COCs are as follows (IT, 200 le):

Chemical of Concern

TNTB Cleanup Level

(mg/kg)
Nitroaromatics
2-amino-4,6-DNT
4-amino-2,6-DNT
2,4-DNT
2,6-DNT
2-Nitrotoluene
2,4,6-TNT

0.40
0.40
7.50
2.75
74

3.36
Polychlorinated Biphenyls
Aroclor 1254
Aroclor 1260

0.16
2.87

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenz(a,h)anthracene
lndeno(1,2,3-cd)pyrene

5.43
0.54
5.43
0.65
5.43
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The removal action of contaminated soil at TNTB began in September 2002. Soil above the site-

specific clean-up level will be excavated, stabilized, and transported off-site for disposal.

3.1.1.3 TNT Area C
The former TNTC occupies approximately 119 acres of land in the southwestern portion of

PBOW, as shown in Figures 1-2 and 3-3. TNTC was used during World War II as a

manufacturing facility for TNT and DNT. During PBOW operations, TNTC contained five TNT

lines consisting of five buildings each (Figure 3-3). Wastewater from TNTC was routed to the

WARWP through underground flumes and sewer lines.

Presently, the area is largely overgrown with trees and brush; however, some of the roads,

building foundations, manholes, drains, and remnants of utilities from former TNT operations

are still recognizable. According to the records review report, TNTC was decontaminated along

with the two other TNT areas in 1955 and again in 1966 (D&M, 1995). However, the

decontamination at TNTC was reportedly not as thorough as that at TNT A, and significant

subsurface contamination associated with underground flumes and sewer lines is probably still

present.

Previous environmental investigations in this area include a 1993 site inspection by MK (MK,

1994) a 1994 TNT Areas site investigation by D&M (D&M, 1997a) groundwater investigations

by Shaw in 1996, 1997, and 1998, and a soil, surface water/sediment investigation by Shaw in

2000. Historical surface water, sediment, soil, and groundwater analytical results are shown on

Tables 3-9, 3-10, 3-11, and 3-12, respectively. As noted in Section 3.1, historical groundwater

analytical results are compared to RBSCs.

The MK inspection of the TNTC site included two surface soil samples and one collocated pair

of surface water and sediment samples. Organic compounds were not detected in the surface

water sample nor in the collocated sediment sample. Toluene was detected in both surface soil

samples at concentrations below the quantitation limit.

A total of 30 soil samples were collected from 26 borings within the TNTC site during the 1994

D&M investigation. Boring locations were placed in and around former buildings that were

associated with the TNT production lines (Line 12 - Buildings 626, 612, and 604). A wide range

of nitroaromatic compounds were detected, including TNT at concentrations up to 2.7 mg/kg

(near Building 626) and 2,4-DNT up to 8.7 mg/kg (near Building 626).
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D&M also collected groundwater samples from wells in TNTC. There were 4 overburden wells

present (TNTC-MW03, TNTC-MW04, TNTC-MW05, and TNTC-MW06) and one bedrock well

(PB-BED-MW13). Overburden wells TNTC-MW03 and TNTC-MW04 were not sampled due

to insufficient water present during sampling activities (D&M, 1997a). One nitroaromatic (2,4-

DNT) was detected slightly (0.1 ug/L) above its RBSC in overburden well TNTC-MW05. No

VOCs, SVOCs, nitrates, or water quality parameters were detected above RBSCs. Inorganics

above RBSCs included aluminum (filtered) and manganese (filtered and unfiltered) in well

TNTC-MW05 and chromium (filtered and unfiltered), iron (unfiltered), and manganese (filtered

and unfiltered).

Four nitroaromtatic compounds (4-A2,6-DNT, 2,4-DNT, 2,6-DNT, and 3-nitrotoluene) were

detected above RBSCs in the bedrock well PB-BED-MW13. VOCs and SVOCs above RBSCs

included benzene, toluene, total xylenes, 2-methylnaphthalene, and naphthalene. Antimony

(filtered) was the only inorganic detected above its RBSC.

Shaw conducted a site-wide groundwater investigation at PBOW in 1996 (IT, 1997) and again in

1997 (IT, 1998). The investigations included collection of groundwater samples from four

overburden monitoring wells (TNTC-MW03, TNTC-MW04, TNTC-MW05, and TNTC-MW06)

in 1996 and five wells (the previously sampled four wells and IT-MW09) in 1997. One bedrock

monitoring well, PB-BED-MW13, was also sampled during both events.

No VOCs above RBSCs were detected in the overburden groundwater in 1996 or 1997. The

SVOC bis(2-ethylhexyl)phthalate was detected above its RBSC in TNTC-MW06 in 1997.

Nitroaromatics were not detected during either sampling event. Filtered and unfiltered

manganese was detected above its RBSC in all overburden wells during both sampling events.

Unfiltered iron was detected above its RBSC in all overburden wells in 1996 and in wells TNTC-

MW04, TNTC-MW05, and TNTC-MW06 in 1997. Other filtered and unfiltered metals above

RBSCs in 1996 included chromium, cobalt, lead, nickel, and vanadium in groundwater in

TNTC-MW03, lead and vanadium in well TNTC-MW04, and chromium in well TNTC-MW06.

Nitrate was detected above its RBSC in well TNTC-MW04 during the 1997 sampling event.

Several constituents were detected in bedrock well PB-BED-MW13 in 1996 and 1997. Three

nitroaromatics, 4-A-2,6-DNT, 2,6-DNT and nitrobenzene were detected above their RBSCs in

1996. VOCs detected above their RBSCs were benzene, toluene and total xylenes in 1996 and

1997. SVOCs, naphthalene, and 2-methylnaphthalene had detected concentrations exceeding
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their RBSCs in 1996 and 1997, bis(2-ethylhexyl)phthalate exceeded its RBSC limit. Barium was

above the RBSC in both the filtered and unfiltered samples during the 1996 and 1997 samples

events and chromium was above its RBSC in 1996 in only the filtered sample.

In May 1998 site-wide groundwater sampling, no nitroaromatics were detected in the overburden

or bedrock monitoring wells. No VOCs or SVOCs were detected above RBSC levels in the

overburden wells. Filtered and unfiltered manganese was detected above its RBSC in all

overburden wells in 1998. Unfiltered metals aluminum, arsenic, chromium, and iron were

detected above RBSC values in well TNTC-MW03; aluminum and iron in TNTC-MW04;

aluminum, arsenic, chromium, iron, and lead in TNTC-MW05; and only iron in well TNTC-

MW06. VOC contaminants benzene, methylene chloride, toluene, and total xylenes were above

RBSCs in bedrock well PB-BED-MW13. SVOCs above RBSCs included bis(2-

ethylhexyl)phthalate, 2-methylnaphthalene, and napthalene. No metals exceeded RBSC values

in filtered or unfiltered samples in 1998.

During the last week of June through October 2000, Shaw conducted an RI of TNTC to

determine the nature and extent of contamination in surface soil, subsurface soil, surface water,

sediment, and shallow groundwater. Three hundred eighty-three soil samples were collected for

field-screening analysis of nitroaromatics, and 40 confirmation samples, 10 surface water

samples, and 15 sediment samples were collected for a confirmatory analysis. During

excavation for soil sample placement, most of the former building foundations were located. As

at TNTB, it was determined that most of the nitroaromatic-impacted soil was encountered within

1 to 5 feet of the former building foundations. The highest detection was 54,969 mg/kg of 2,4,6-

TNT in a sample collected from 0.25 to 1.25 feet bgs at the former Bi-Tri House (Building 692).

It should be noted that this sample was of a suspected waste product from a clay line that was

encountered during excavation at the former building. Surface water results indicated that only

VOCs and metals were present, while sediment analytical results showed VOCs, SVOCs, and

metals. Based on the low concentrations of the contaminants in the soil, surface water, and

sediment, concentrations were believed not to be attributable to former site activities (IT, 2001 f).

As part of the June through October 2000 RI, Shaw collected 9 shallow groundwater samples

from confirmation soil sample locations that displayed the highest detections of PBOW-related

contaminants. Groundwater samples were collected from temporary piezometers and analyzed

for VOCs, SVOCs, nitroaromatics, and metals. Three of the 9 groundwater samples (GW-04,

GW-06, and GW-10) for metals were filtered. Figure 3-3 shows groundwater sample locations.
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Nitroaromatics were detected in all groundwater samples above the RBSCs. TNT analytical

concentrations ranged from 0.208 ug/L (GW-07) to 20,100 ug/L (GW-08). Total DNT was

detected in all but one sampling point (GW-03) with concentrations as great as 21,100 ug/L in

GW-08. 4-A2,6-DNT was detected above its RBSC at all sampling piezometers. Benzene was

the only VOC above its RBSC; it was found in temporary piezometers GW-03 and GW-09.

Nitroaromatic 2,4-DNT (detected as an SVOC) was found above its RBSC at all sampling points

except at GW-03 and GW-06. 2,6-DNT (detected as an SVOC) was also found above its RBSC

at all the temporary piezometers except GW-03, GW-05, GW-06, and GW-07. Sixteen

unfiltered metals above RBSCs were found in groundwater at the temporary piezometers.

Unfiltered manganese was found to be above its RBSC at all of the sampling points. Unfiltered

aluminum, arsenic, iron, and lead were above RBSCs at all temporary piezometers except GW-

10.

A BERA was performed for TNTC (IT, 2001c), which estimated that ecological hazards

associated with exposure to TNTC surface and total soils were elevated for terrestrial receptors.

These estimates are regarded as conservative and are associated with a considerable degree of

uncertainty; additional investigation and evaluation would be necessary to provide more accurate

estimates of ecological hazards. However, it was agreed that TNTC soils be remediated to

human health-based RGOs, and that ecological risk be re-evaluated in the FFS based on cleanup

of areas previously exceeding the human health RGOs for TNTC. Also, neither remedial action

nor further study are recommended for aquatic receptors exposed to TNTC surface water based

on the following: uncertainties associated with estimating chemical concentrations in aquatic

insects, limited area and low quality of aquatic habitat, and relatively low hazard estimates

especially when using the lowest-observable-adverse-effects-level approach.

A BHHRA was also performed for exposure to TNTC soil, surface water and sediment (IT,

200 Id). Results of the BHHRA indicate that cumulative human health risks associated with total

soil for the potential future resident and construction worker exceed the respective risk

management ranges for cancer risk (i.e., ILCR >lE-5) and noncancer hazard (i.e., hazard

quotient [HQ] >1). Similarly associated with exposure to surface soil for the groundskeeper,

indoor worker, and adult hunter exceeded the respective risk management ranges. Noncancer

risks associated with exposure to sediment for the potential future resident and construction

worker also exceeded the risk management range (i.e., ILCR>lE-5), and cancer risks associated

with exposure to sediment contributed significantly (ILCR>lE-6) to the overall ILCR of the

construction worker and potential future resident. Human health risk-based RGOs for TNTC soil

and sediment are being developed as cleanup criteria in the TNTA&C FFS.
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In 2003, Shaw prepared a Draft FFS for TNTC. The study recommended excavation, windrow

composting, on-site disposal of treated material, and off-site disposal of soil with lead

contamination greater than 200 mg/kg (approximately 400 yd3) at a Subtitle C hazardous waste

treatment, storage, and disposal facility (TSDF). The total cost of the alternative is estimated to

be $7,459,000 (combined remediation cost of TNT A and TNTC) (IT, 2003).

3.1.2 Red Water Pond Areas

3.1.2.1 West Area Red Water Ponds
The WARWP is located on the western edge of PBOW, near the intersection of Campbell Street

and Fox Road and to the north and west of Pipe Creek, as shown in Figures 1-2 and 3-4. Two

former red water ponds in the WARWP have been identified through the use of aerial

photographs, site reconnaissance, and the presence of nitroaromatic compounds in soil and

groundwater. Available historical surface water, sediment, soil, and groundwater analytical

results are shown on Tables 3-13, 3-14, 3-15, and 3-16, respectively. As noted in Section 3.1,

historical groundwater analytical results are compared to RBSCs.

Prior to 1985, numerous studies were conducted of the surface water and sediment from the red

water pond areas. The Ohio National Guard conducted surface sediment screening for TNT and

DNT. The highest values found in the screened sediments were less than 1 mg/kg (IT, 2000b).

Shaw was contracted in 1989 to conduct near-surface sediment sampling to determine the

presence or absence of residual chemical contamination from PBOW operations. Soil sample

analysis showed that DNB, trinitrobenzene (TNB), DNT, and TNT were present in the soils at

the WARWP. In 1991, SAIC confirmed that hazardous substances had been released into the

environment at the WARWP (USACE, 1997).

A site inspection by MK from June through July 1993 to determine the potential risk to human

health and the environment indicated low levels of VOCs and SVOCs in the sediments around

Pipe Creek near the WARWP area but found no contaminant concentrations of VOCs, SVOCs,

or nitroaromatics in the surface water. MK also installed four overburden groundwater

monitoring wells (MK-MW09, MK-MW10, MK-MW11, MK-MW12) near WARWP and had

the groundwater analyzed for the above contaminants. Laboratory analysis did not indicate the

presence of VOCs, SVOCs, or nitroaromatics in the groundwater samples near Pipe Creek (MK,

1994).
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In 1994, D&M conducted a Focused Remedial Investigation to evaluate groundwater occurrence

and flow conditions in the overburden and bedrock water-bearing zones; assess groundwater

quality in the overburden water-bearing zone; and investigate the baseline groundwater quality of

the bedrock water-bearing zone to evaluate the necessity of additional work at PBOW. Two

bedrock wells (BED-MW14 and BED-MW19) and two overburden wells (WA-MW01 and WA-

MW02) were installed in the vicinity of the WARWP area. Hydrogeologic data indicated that

groundwater flow in the overburden exhibited a strong downward vertical component and the

presence of groundwater was strongly seasonally dependent. The general groundwater flow in

both water-bearing zones was determined to be to the north toward Lake Erie. Groundwater

samples were analyzed for VOCs, base neutral/acid extractable compounds (BNA),

nitroaromatics, and metals. Significant concentrations of nitroaromatics were determined to be

present adjacent to the ponds in both the overburden and the bedrock water-bearing zones.

VOCs and BNAs were also present in the bedrock wells. Some metals (antimony, manganese,

and nickel) were also detected at concentrations exceeding their RBSCs (D&M, 1997a).

As part of the 1994 Focused RI, to identify and evaluate the source, nature, and extent of

contamination of former DOD activities, surface and subsurface soil at the Red Water Ponds was

investigated by D&M. Soil samples were collected from the WARWP and analyzed for

nitroaromatics and metals. Nitroaromatics 1,3,5-TNB and 2,4-DNT were most commonly

detected (D&M, 1997a).

Shaw conducted groundwater investigations in 1996 and 1997. Both investigations indicated

that the overburden had been impacted by nitroaromatic compounds in the central portion of the

WARWP and that inorganic compounds were present at concentrations exceeding screening

values throughout the area. Shaw determined that the bedrock water-bearing zone was impacted

by nitroaromatics and other organic and inorganic compounds north of the WARWP, but not in

the central portion of the area. Shaw recommended additional subsurface investigations to

determine the nature and extent of contamination in these areas. Additional investigation should

be conducted after background levels are established for metals in groundwater due to the

possibility of inorganic screening levels being greater than calculated background values (IT,

1997). Groundwater sampling of the WARWP groundwater wells in November 1997 and May

1998 indicated continued elevated levels of nitroaromatics (IT, 1999).

Shaw conducted a soil and groundwater risk assessment and direct-push investigation in June

and November 1998 at the WARWP. A total of 19 surface soil, 37 subsurface soil, and 15

groundwater samples were collected. Four nitroaromatic compounds were detected in soil
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samples in direct-push borings DP09, DP10, DPI 1, and DP18. Groundwater samples collected

from direct-push borings with detected nitroaromatics exceeding RBSC levels included DP08,

DP09, DPI 1, DP12, DP13, DP15, and DP17. A maximum nitroaromatic concentration of 680

Hg/L 1,3,5-TNB, 270 ug/L 1,3-DNB, and 950 ug/L 2,4-DNT was detected in DPI 3, 7.1 ug/L

2,4,6-TNT was detected in DPI 1 and 2.7 ug/L 2,6-DNT was detected in DP09 (IT, 2000b).

A baseline ecological risk assessment was performed by Shaw in 2001 for the WARWP (IT,

200If). Preliminary screening suggested that elevated PAH concentrations in soil and iron

concentrations in sediment would pose an ecological concern. However, the areas of concern

appeared to be very localized and a refined food-chain model demonstrated no adverse affects.

Based on these findings, the ecological risk assessment concluded that remedial actions to

address the ecological concerns for soil or sediment were not warranted.

A BHHRA was also performed for exposure to WARWP soil, surface water and sediment (IT,

2000b). Results of the BHHRA indicate that site-related cumulative human health risks do not

exceed the respective risk management levels for cancer risk (i.e., incremental lifetime cancer

risk>lE-5) and noncancer hazard (i.e., hazard quotient>l) when summed across all media for

any of the receptors evaluated. An FFS was performed for the two Red Water Pond Areas (IT,

2002a). Because no WARWP COCs were identified in the BHHRA, the FFS did not identify or

evaluate any remedial alternatives for the WARWP.

3.1.2.2 Pentolite Road Red Water Ponds
The PRRWP are located in the north-central portion of the PBOW facility, north of Maintenance

Road and south-southeast of the Reactor Facility Area across Pentolite Road, as shown in

Figures 1-2 and 3-5. Available historical surface water, sediment, soil, and groundwater

analytical results are shown on Tables 3-17, 3-18, 3-19, and 3-20, respectively.

In April 1977, Plum Brook Station personnel reported pockets of reddish brown water in the

small surface ditch east of and adjacent to the PRRWP. The source of the reddish brown water

was discovered to be a broken drain tile that was formerly used to drain the ponds. As a

corrective action, retention dikes and sump pits were excavated to prevent further leakage of the

material to the stream. Approximately 60,000 gallons of the "red" water were removed by a

private contractor and grading and drainage improvements were made to the area. The action

also included backfilling of the former ponds and excavation of a new drainage ditch

approximately 300 feet east of the ponds to reduce standing surface water (D&M, 1997a).
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In 1984, Battelle Laboratories collected a surface soil sample from the spoils area at WARWP.

Concentrations of nitroaromatics were detected in the low-parts per million range (IT, 2000b).

In 1989, Shaw conducted an evaluation to determine whether residual chemical contamination

was present from former Department of Defense activities at the red water pond areas. Soil

samples from borings IT-SB 13 through IT-SB 18 were collected at the PRRWP area.

Overburden monitoring well IT-MW05 was also installed on the northern edge of the PPRWP, in

a suspected downgradient location. 2,4-DNT and 2,6-DNT were detected in soils at

concentrations of at least 0.740 part per million and sodium concentrations in samples from six

of the borings exhibited concentrations above the background levels (IT, 2000b).

In 1993, MK conducted a site inspection to assess the threat posed to human health and the

environment and to determine the need for additional investigations. Surface soil and sediment

samples were collected and analyzed from a drainage ditch along Pentolite Road, north of the

PRRWP area. No samples from the Pentolite Road ditch showed detectable levels of VOCs,

SVOCs, or nitroaromatics (MK, 1994).

As part of the 1994 Focused RI, to identify and evaluate the source, nature, and extent of

contamination of former DOD activities, surface and subsurface soil at the Red Water Ponds was

investigated by D&M. Soil samples were collected and analyzed for nitroaromatics and metals.

Nitroaromatics 1,3,5-TNB and 2,4-DNT were most commonly detected (D&M, 1997a).

From May to June of 1994, D&M conducted a groundwater investigation (GWI) to evaluate

groundwater conditions in several areas at PBOW. One scope of work included the assessment

of groundwater quality in the overburden and bedrock water-bearing zones at the PRRWP area.

Overburden monitoring wells PR-MW7, PR-MW8, and PR-MW9 and bedrock monitoring well

BED-MW15 were installed. The investigation found that the groundwater flow in the

overburden exhibited a strong downward vertical component and the presence of groundwater in

the overburden was seasonally dependent. Groundwater sample results indicated that

nitroaromatics were present in the overburden water-bearing zone, while lower levels of

nitroaromatics were present in the bedrock water-bearing zone (D&M, 1997b).

A site-wide GWI performed by Shaw in 1996 determined that the overburden water-bearing

zone had been impacted by nitroaromatic compounds and that the bedrock water-bearing zone

had been impacted by benzene, toluene, ehtylbenzene, and total xylene (BTEX), SVOCs, and
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nitroaromatics (IT, 1997). Groundwater sampling events in November 1997 and May 1998

indicated continued elevated concentrations of nitroaromatic compounds (IT, 1999).

Shaw conducted a soil and groundwater risk assessment and direct-push investigation in June

and November 1998 at the PPRWP. A total of 20 surface soil, 39 subsurface soil, and 20

groundwater samples were collected. Nitroaromatic compounds were detected in soil samples in

direct-push borings DP01, DP02, DP03, DP06, DP09, DP10, DPI 1, and DP16. Maximum

concentrations included 9.3 mg/kg 1,3-DNB and 25 mg/kg 2,4-DNT in DP03 (4 to 5 feet), 1.7

mg/kg 2,6-DNT in DP 10 (9 to 10 feet), and 2.7 mg/kg 4A-2,6-DNT in boring DPI 1 (0 to 2 feet).

Groundwater samples with detected nitroaromatics exceeding RBSCs included DP01, DP03,

DP04, DP06, DP07, DP08, DP10, DP11, DP12, DP13, DP17 and DP18. A maximum

nitroaromatic concentration of 600 ug/L 1,3,5-TNB was detected in DPI 1, 4,800 |ig/L 1,3-DNB,

6,800 ug/L 2,4-DNT in DP03, and 400 ug/L 2,6-DNT was detected in DP 10 (IT, 2000b).

A BERA was performed by Shaw for the PRRWP in 2001 (IT, 200 If). Results of the risk

assessment showed that environmental media at the PRRWP do not appear to pose significant or

unacceptable risks to ecological receptors.

A BHHRA was also performed for exposure PRRWP surface soil and total soil (IT, 2000b).

Results of the BHHRA indicate that cumulative human health risks associated with total soil

exceed the respective risk management ranges for cancer risk (i.e., ILCR >lE-5) and noncancer

hazard (i.e., HQ >1) in the potential future resident. Also, the noncancer hazards for the

construction worker also exceed the risk management range for exposure to total soil. Six

nitroaromatics and benzo(a)pyrene COCs were identified in the BHHRA.

An FFS was conducted for the two Red Water Pond areas (IT, 2002a). The FFS evaluation of

the PRRWP was initially based on the BHHRA and the COCs identified therein. During the

FFS, a single location with elevated nitroaromatics concentrations, particularly TNT, was

identified. It was determined that if this small "hot spot" was remediated, then the remaining soil

would not pose a cancer risk nor noncancer hazard for any PRRWP receptor at levels exceeding

the respective risk management ranges.

3.13 Upper Toluene Tanks Area
The Upper Toluene Tanks served as bulk storage for toluene used in the production of TNT (ICI,

1995). The Upper Toluene Tanks are located west of TNT A (Figure 1-2). Two tanks were used

at this site, each with a capacity of 200,000 gallons. The tanks are encircled by earthen dikes
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approximately 6 feet high. After TNT manufacturing processes were complete, the tanks were

decommissioned by the DOD in 1945 by pumping out their remaining contents, draining the

transfer lines, and opening top and bottom flanges for ventilation.

Sometime thereafter, NASA renumbered the toluene storage tanks and used them for heating fuel

storage. In January 1989, there was a leak reported from one of the Upper Toluene Tanks, which

originally (in 1976) contained approximately 185,000 gallons of heating oil. The area around the

tank was discolored, a fuel oil odor was noticed, and fuel oil seepage was observed on the

eastern side of the tank. Six to eight inches of affected soil and vegetation were removed from

the contaminated area and taken to a burn ground for incineration. Approximately 230 gallons of

fuel oil and sludge were removed from the bottom of the drain valve and absorbent matting was

used to soak up oil that seeped from underneath the tank. It was believed that the seepage was

contained within the berm (ICI, 1995).
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4.0 Field Activities

4.1 Introduction
The original statement of work from the groundwater RI included direct-push groundwater

screening to characterize the overburden groundwater at each TNT area, assessment of

background groundwater quality conditions, and installation of permanent monitoring wells..

The direct-push screening investigation was initiated in July 2001. Direct-push groundwater

screening sample locations at TNTA, TNTB, and TNTC were placed at historical "hot spot" soil

sample locations. If analytical groundwater screening data showed nitroaromatic contamination,

further direct-push groundwater delineation would be performed. Upon completion of the

groundwater characterization using direct-push sampling, residuum (overburden) monitoring

wells were to be installed to confirm direct-push screening data. Bedrock monitoring wells

would be installed to determine impact to the bedrock groundwater (IT, 2002d).

During the initial phase of direct-push investigation at the TNT Areas, 32 of the 135 proposed

temporary piezometers were installed. Of these 32 piezometers, 26 lacked sufficient

groundwater for sample collection. Based on the lack of groundwater, the US ACE and the Ohio

Environmental Protection Agency (OEPA) agreed that further installation of temporary

piezometers to monitor the overburden groundwater would not be required. This would include

all efforts for the overburden groundwater RI, including installation of the remaining temporary

piezometers and installation of the planned 15 overburden monitoring wells.

Because of the limited and sporadic nature of the residuum groundwater encountered during the

direct-push field investigation, placement of seven of the ten bedrock monitoring wells was

based upon historical soil and groundwater data. Three of the bedrock wells were installed as

directed in the RI as potential background wells to collect upgradient groundwater analytical

data.

Based on these changes, field activities in 2001 associated with the groundwater RI (completed

during the dry season at PBOW) included: screening analysis for nitroaromatics in 6

groundwater samples collected from direct-push temporary piezometers, installation and

development of 10 bedrock wells, groundwater sampling from 4 (existing) overburden

monitoring wells and 24 (new and existing) bedrock wells, permeability testing, land surveying,

and IDW management.
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Field activities conducted in 2002 included a second round of background groundwater sampling

(January 15 to 17,2002 during the PBOW wet season), a third round of background and non-

background groundwater sampling (April 2 to 15,2002 during the PBOW wet season) and a

fourth round of background groundwater sampling (July 9 to 11, 2002 during the PBOW dry

season).

4.2 Direct-Push Groundwater Sampling
As mentioned above, due to lack of groundwater in August 2001, the direct-push groundwater

sampling field effort was discontinued prior to installation of all of the planned 135 temporary

piezometer groundwater sampling points. Direct-push drilling occurred at 32 locations (13

borings at TNTA, 5 at TNTB, and 14 at TNTC) and groundwater samples were collected from 6

locations (2 samples from each TNT area). Figures 4-1,4-2, and 4-3 show planned and actual

sample locations. Note that only the initial phase of sampling locations are shown on Figures 4-

1, 4-2, and 4-3. Locations of remaining samples were to be based on screening results.

Appendix A shows hazardous, toxic, and radiologic waste (HTRW) drilling logs and temporary

piezometer construction diagrams.

Direct-push drilling locations were selected from known soil "hot spots" identified during

previous investigations at TNTA, TNTB, and TNTC in an attempt to determine if the overburden

groundwater was contaminated at these locations. A Prosonic Geoprobe DT66 all-terrain, track-

mounted geoprobe rig, consisting of a hydraulic drive unit, stainless-steel sampling point, and

sampling rods, was positioned at the selected boring location, and a hydraulically powered

percussion hammer drove a 3.25-inch outer-diameter (OD) solid steel probe to refusal. A

temporary piezometer was installed and time allowed for groundwater to migrate into the

borehole.

The water level, if available, was measured the following day. The groundwater sample was

collected using either a peristaltic pump or a disposable bailer. As specified in the SSAP, all

groundwater samples were analyzed for VOCs and nitroaromatics using the screening-level 8330

analytical method (IT, 200Id). Due to limited groundwater volume, water quality field

measurements were recorded for only 5 of the 6 samples. Appendix B provides sample

collection logs. Table 4-2 presents water quality readings for groundwater collected during the

direct-push field event.
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After either the groundwater sample was collected or the temporary piezometer was determined

to be dry, the piezometer was removed and the borehole was filled to the surface with granulated

bentonite. All piezometer material was decontaminated and disposed of into a sanitary trash bin.

It should be noted that this investigative technique was previously used at PBOW to collect

groundwater samples. During the 2000 source area investigations, groundwater samples were

collected at approximately 90 percent of all attempted sampling locations. This supports the

validity of both the sampling method employed and the interpretation of the discontinuous nature

of overburden groundwater.

4.3 Monitoring Well Installation
Because groundwater was only sporadically encountered during direct-push drilling, no

overburden monitoring wells were installed. Ten 2-inch diameter bedrock monitoring wells

were installed as part of the 2001 groundwater RI. Figure 2-2 (site map with wells and lines of

cross-section) shows the site-wide locations of the newly installed wells along with the pre-

existing monitoring wells. Three of the bedrock wells, PB-BED-MW24, PB-BED-MW25, and

PB-BED-MW26, monitor groundwater entering PBOW on the south and west perimeter and are

designated as potential background wells. Two bedrock wells, PB-BED-MW22 and PB-BED-

MW27, monitor groundwater leaving PBS at the northern property boundary area; one bedrock

well, TNTB-BEDGW-004, monitors groundwater leaving TNTB; one bedrock well, PB-BED-

MW23, monitors groundwater leaving the PRRWP area and entering the Reactor Facility Area;

and three bedrock wells, TNTA-BEDGW-001, TNTB-BEDGW-003, and TNTC-BEDGW-001,

were located at previous soil investigation "hot spots".

Monitoring wells were installed in accordance with guidelines specified in the USACE

Engineering Manual EM-1110-1-4000 (USACE, 1998) and following the procedures in the site-

wide SAP (IT, 1996a). With the exception of monitoring well PB-BED-MW27, which was

completed as an open borehole, monitoring wells were completed as described below.

Bedrock monitoring well installation began in August 2001. Bedrock wells were installed as

either double-cased or open-hole monitoring wells. A Boart Longyear BK81 truck-mounted

rotary drill rig was used to drill a pilot borehole in the overburden soil. The boring was

advanced using 4.25-inch inside diameter (ID) and 8-inch OD hollow-stem augers to the depth of

auger refusal. Soil core samples were continuously collected from the ground surface to the

terminating depth using a 1.4-inch ID stainless steel split-spoon. Soil cores were visually

examined by Shaw field geologist and documented on HTRW drilling logs (Appendix C). No
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soil overburden samples were collected for laboratory analysis because bedrock monitoring wells

were installed in either an upgradient background location; in source areas identified by previous

soil sampling; or in downgradient suspected "clean" soil areas. During this phase of work,

overburden soil was not analyzed for chemical parameters, except for disposal characterization

as described in Section 6.0.

After determining depth to bedrock, the borehole was reamed with 8.25-inch ID and 12-inch OD

hollow-stem augers to bedrock or auger refusal. The augers were left in the borehole to hold

back overburden materials while the borehole was advance into bedrock. An 8-inch tri-cone

roller bit was used with water to drill several feet into competent bedrock to provide a stable base

for the outer casing. Black steel casing (6-inch ID by 6 5/8-inch OD) was installed, pressure

grouted into the bedrock and allowed to cure for a minimum of 48 hours.

Bedrock was then cored using a BK81 or Cantera C2-250 truck-mounted drill rig. Coring was

conducted through the center of the black steel casing using a 3-inch OD PQ bit attached to a

5-foot long core barrel. Cutting bedrock with the PQ bit left a 6-inch nominal OD borehole.

Rock cores were visually examined and a lithology description prepared. Photographs of the

rock cores were taken and are presented in Appendix D.

Bedrock well completion in most boreholes was accomplished using a 2-inch diameter Schedule

40 polyvinyl chloride (PVC) riser pipe and 10 to 20 foot sections of 0.010-inch factory-slotted

screen. No monitoring well completion material was installed into well PB-BED-MW27

because a depth where groundwater was encountered during coring could not be determined.

Filter packs in screened wells were constructed with sand (tremied) beginning at a depth

approximately 1 -foot below the screen to approximately 2 feet above the screen. Three to six

feet of pellet bentonite was then placed above the sand. The remaining annular space between

the PVC/borehole and PVC/black steel casing, from the top of the bentonite to approximately 2

feet bgs, was filled (tremied) with bentonite-cement grout. Approximately 1 to 2 feet of

bentonite pellets were added above the cement-bentonite grout within the black steel casing to

ground surface. The black steel casing was also used as the protective casing. Sand was then

added above the bentonite (within the steel casing) to approximately 5-inches below the top of

the PVC.

A 4-foot square, 4-inch thick, concrete pad with sides sloping away was constructed around all

wells. Four steel posts, filled with concrete, were radially set around the concrete pad as

protective barriers. An internal drainage hole (weep hole) was drilled in the protective casing
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immediately above the top of the concrete pad. The protective casing and guard posts were

painted yellow. An identification plate was then riveted to the lid of each monitoring well that

verified the well name, total depth, depth to screen, and survey information.

The construction details for the new monitoring wells at the site are summarized in Table 4-4.

Drilling logs and well construction diagrams are included in Appendix C.

4.4 Monitoring Well Development
All newly constructed monitoring wells were developed no sooner than 48 hours and no later

than 7 days after completion of well construction. Well development was performed by surging

and bailing with a polyethelyene disposable bailer or surging and pumping using a Grundfos™

submersible pump. The method of development chosen depended upon groundwater yield in the

well. A well development log was completed for each well to document well development

progress, field parameters, and other pertinent information. Photographs of development water

and well development logs are included in Appendices D and E, respectively. One monitoring

well, PB-BED-MW26, could not be properly developed due to a limited water column and poor

recharge. The impact of the limited development is that any groundwater samples would be

expected to have higher turbidity and not be representative of bedrock aquifer conditions.

4.5 Groundwater Sampling
PBOW dry season groundwater sampling was conducted from September 1 through October 10,

2001 from a total of 28 monitoring wells and 6 temporary piezometers. Groundwater samples

were collected from 6 piezometers (TNTA-DP14, -DP21, TNTB-DP02, -DP03, TNTC-DP13,

and -DP19), 4 pre-existing overburden wells (MK-MW17, TNTA-MW11, TNTC-MW04, and

TNTC-MW05), 9 new bedrock wells (PB-BED-MW22 through MW25, PB-BED-MW27,

TNTA-BEDGW-001, TNTB-BEDGW-003, TNTB-BEDGW-004, and TNTC-BEDGW-001),

and 15 existing bedrock monitoring wells (Acid Area 2 [AA2]-BEDGW-001, Acid Area 3

[AA3]-BEDGW-001, Additional Burning Ground [ABG]-BEDGW-001, BG8-BEDGW-001,

MNTA-BEDGW-001, PB-BEDGW-MW13 through MW20, TNTB-BEDGW-001, and TNTB-

BEDGW-002). Three of the newly installed bedrock wells were placed in background locations

(PB-BED-MW24, PB-BED-MW25, and PB-BED-MW26).

The pre-existing bedrock and overburden monitoring wells sampled were selected by the

USACE based on the groundwater investigation conducted in 1997. Groundwater monitoring

well locations are shown on Figure 2-2 and Figures 3-1 through 3-5.
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A total of 49 permanent monitoring wells were scheduled to be sampled, but a sample could not

be collected from bedrock monitoring well PB-BED-MW26 due to the low yield of the well, and

bedrock well Acid Area 1 [AAl]-BEDGW-001 was not sampled due to extremely high H2S

vapors encountered at the well. Overburden wells MK-MW16, TNTA-MW10, and TNTC-

MW03 could not be sampled because they were dry and overburden well IT-MW01 was not

sampled because a dent in the riser prohibited either a bailer or a pump from entering the well.

In addition, 15 new overburden monitoring wells were not installed because of the dry

conditions. Because the OEPA considers the residuum groundwater to be intermittent and

therefore not an exposure pathway, the 15 wells planned for installation will not be installed at

any future date. Groundwater samples were analyzed for nitroaromatics, metals (filtered and

unfiltered), VOCs, SVOCs, and water quality parameters (alkalinity, chloride, cyanide, hardness,

nitrate, sulfate, total dissolved solids, total organic carbon, total suspended solids, and turbidity).

In addition, two free-phase samples were collected from monitoring wells TNTA-BEDGW-001

(sample number FP7001) and PB-BED-MW16 (sample number FP7002). The free-phase

samples were analyzed for VOCs, diesel range organics (DRO), and gasoline range organics

(GRO).

Monitoring well PB-BED-MW16 is located north of the Upper Toluene Tanks. The Upper

Toluene Tanks stored toluene for TNT manufacturing but were also used for storage of fuel by

NASA. Therefore, the free-phase product could be toluene, fuel stored by NASA, or naturally

occurring free product. To determine the composition of the product found in monitoring well

PB-BED-MW16, a free-phase sample was collected. For comparison purposes and or to confirm

or deny the absence of toluene, a second free-phase product sample believed to be naturally

occurring product, was collected from well TNTA-BEDGW-001.

Sampling of newly installed monitoring wells took place no sooner than 14 days after well

development was completed. Two procedures were used for purging and sampling monitoring

wells. Low-flow (minimal drawdown) was the preferred purging and sampling method in wells

where adequate recharge was present. If a well did not recharge adequately to use the low-flow

sampling method (i.e., water level dropped 6 inches or more), removal of 3 to 5 volumes of

groundwater was performed either by continued pumping or bailing followed by sampling.

Groundwater recharge rates permitted 17 of the 28 wells to be sampled with the low-flow

sampling methodology. A bladder pump was used to complete the sampling. The pump was

inserted into the screened portion of the monitoring well and the well was pumped at a rate that
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minimized drawdown. Typically, purging rates were on the order of 200 to 500 milliliters per

minute. The purge rate was set such that drawdown in the well was never greater than 0.5 foot.

Water chemistry parameters (hydrogen ion concentration [pH], oxidation-reduction potential

[Eh], conductivity, temperature, dissolved oxygen, and turbidity) were monitored for stability.

If pre-pumping (static) water level was above the top of the well screen and drawdown exceeded

0.5 foot even at the lowest setting of the pump, low-flow sampling could not be conducted. In

this situation, an attempt was made to remove 3 to 5 volumes of groundwater without allowing

the water level to drop below the top of the well screen. If the water level dropped to the

screened level, purging activities were stopped. If the recharge rate was adequate, 3 to 5

volumes of groundwater were removed. If the recharge rate was slow, purging was considered

complete after the stagnant water column above the well screen was purged, and the monitoring

well was sampled.

Another instance when low-flow sampling could not be conducted was if the static water level

was below the top of the well screen during the initial measurement and drawdown exceeded

0.5 foot even at the lowest setting of the pump. In this situation, recharge was so low that

adequate purging of the well could not be achieved even over a period of days. In this case, the

well was sampled without purging.

Samples collected for metals analysis were filtered in the field through a 0.45-micrometer high-

capacity filter attached to the discharge line of the bladder pump. If the well was not sampled

using the bladder pump (i.e., with a disposable bailer), a hand-operated 0.45-micrometer filter

was used. Sample filtration, preservation, packing, and shipment were performed in accordance

with Section 5.4 of the site-wide QAPP (IT, 1996a).

Background groundwater samples collected during the PBOW wet season, January 15-17,2002,

for the second quarter followed the same sampling procedures as identified above and were

analyzed for the same parameters. Background samples were collected from monitoring wells

PB-BED-MW24, PB-BED-MW25, PB-BED-MW26 (unfiltered metals only), PB-BED-MW20,

and IT-BG8-BEDGW-001. Unfiltered metals were only collected from well PB-BED-MW26

due to insufficient recharge during sampling activities. As previously noted in Section 4.5, this

well could not properly be developed, and sample results particularly for inorganic analyses may

not be representative of site conditions. Groundwater sampling field information and results

were presented in the Second Quarterly Background Report (IT, 2002b).
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Background groundwater samples collected for the third quarter (PBOW wet season), April 2-15,

2002 along with groundwater samples collected from non-background wells, also followed the

same sampling procedures as previously identified. The same potential background monitoring

wells as sampled during the first and second quarters were sampled during the third, excluding

well PB-BED-MW26. Monitoring well PB-BED-MW26 was not sampled due to an insufficient

water column. Groundwater sampling field information and analytical results were presented in

the Third Quarterly Background Report (IT, 2002c). Non-background monitoring wells sampled

during the wet season were the same wells as scheduled to be sampled during the September-

October, 2001 field event excluding monitoring well AA1-BEDGW-001 (excessive H2S vapors).

Table 4-1 shows a list of the primary groundwater samples collected during the April 2002 wet

season non-background sampling and groundwater samples collected during the fourth quarter

background groundwater sampling. Final field measurements of groundwater samples collected

during 2001 background and non-background sampling are presented in Table 4-2.

4.6 Hydraulic Conductivity Testing
A rising and/or falling head slug test was performed at the newly installed monitoring wells on

November 13 to 15,2001, to acquire information on the hydraulic conductivity of each water-

bearing zone. A slug test was not conducted in monitoring well PB-BED-MW26 due to lack of

groundwater, nor in TNTA-BEDGW-001 due to an erratic water-level reading. Equipment used

in the test included:

• Ten-pounds-per-square-inch pressure transducer equipped with an atmospheric
pressure compensation tube

• HERMIT 1000C Environmental Data Logger

• Five-foot-long or two five-foot-long, 1.5-inch-diameter PVC slugs.

Rising and/or falling head tests were completed by performing the following steps:

• Measure the static water level from the top of casing.

• Place a pressure transducer at least V2 foot above the bottom of the well and initiate
the reference information on the data logger.

• Allow the water level to re-equilibrate, then initiate the data logging sequence on
the recording device and insert the slug to start the falling head test.
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After the falling head test was complete and the water level returned to the pre-testing condition,

the data logger was reset. The rising head test was begun by removing the slug from the well.

The slug test results were analyzed using AQTESOLV for Windows Pro 3.0 (Geraghty and

Miller Environmental Services, 1989), which assumes that the aquifer being tested is

homogenous and isotropic. Since the aquifer is rarely a homogenous and isotropic media, the

hydraulic conductivity calculation based on commonly accepted assumption and the Bouwer and

Rice method will have uncertainties associated with it. The degree of uncertainty is directly

proportional to the deviation of the homogenous and isotropic model from the reality. Such

uncertainty can only be reduced but not eliminated through specifically designed pumping tests

with sufficient monitoring coverage and duration. Pumping tests are not practical for this phase

of the investigation. Furthermore, an accurate estimation of hydraulic conductivity in a fractured

bedrock medium poses more challenge than in porous medium. Therefore, the calculated

hydraulic conductivity value using the best available data at the site represents an approximation

of the aquifer's "true" hydraulic conductivity. It is recommended that the slug test data be used

with caution, knowing the limitations and uncertainties associated with these results. The

hydraulic conductivity testing data are included in Appendix F, along with a description of the

method used in the data analysis.

Based upon the current hydrology understanding, where fractured bedrock is encountered, slug

test results would most likely be biased low. Results would probably be low since vertical

anisotropy is not considered but results are associated with a higher degree of uncertainty with

using the Bouwer and Rice method. However, the extent of the uncertainty or the bias is highly

dependent on the well development, skin effect, and fracture distribution. Opposite results or

tendency (biased high) may occur if the fractures are very well developed just in the immediate

proximity of the well and no skin effect is present which is a very unlikely situation. This is

because any slug test only affects the immediate proximity of the well and not the formation

farther away. Unlike the slug test, a pumping test covers a much larger area around the well and

therefore the hydraulic conductivity result is more representative of the site than slug test.

4.7 Decontamination Procedures
Decontamination of drill rigs, downhole tools, and sampling equipment was performed in

accordance with Section 4.4.3 of the SAP (IT, 1996a). Specifically; drill rigs, rods, drill bits, and

augers were cleaned at the decontamination pad using high pressure hot water from a steam-

cleaner before entering the drilling site, between sites, and after completion of the last borehole.

Other equipment, including water level indicators, slugs, and transducers, was decontaminated
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by rinsing in sequence with phosphate-free soapy water, deionized water, isopropyl alcohol, and

a final rinse with deionized water. Equipment was then air dried before use. The bladder pump

was decontaminated by running the decontamination fluids through the pump head. Tubing was

not decontaminated because new tubing was used for each well.

4.8 Land Survey
All temporary piezometer, soil boring, and new bedrock monitoring well locations were

surveyed in August and September 2001 by an Ohio-registered professional land surveyor.

Horizontal coordinates were surveyed to the closest 0.1 foot and referenced to the Ohio State

Plane Coordinate System. Vertical coordinates (land surface elevation and top-of-casing

elevation) were surveyed to the nearest 0.01 foot and referenced to the 1929 National Geodetic

Vertical Datum. Complete land survey data are included in Appendix G.

4.9 IDWManagement
IDW generated during the 2001 groundwater remedial RI included soil, groundwater, rock cores,

decontamination water, and personnel protective equipment. All IDW was managed and handled

in accordance with procedures described in the SAP (IT, 1996a).

Soiled personal protective equipment generated during the project was double-bagged and placed

in the on-site industrial dumpster. Decontamination, development, and purge water generated

during field activities was initially stored in 55-gallon drums and transferred to the central

staging area located north of Pentolite Road. At the staging area, groundwater was pumped from

the storage drums into two 1,500-gallon poly tanks and sampled. Soil generated during soil

boring sampling and monitoring well installation was collected in 55-gallon drums, labeled with

contained material, content volume, date of generation, and source of origin as applicable. Rock

cores generated during installation of bedrock monitoring wells were also placed in storage

drums and labeled appropriately.

U.S. Liquids of Detroit, Inc. removed the IDW from PBOW on November 19,2001.

Groundwater was transported to the U.S. Liquids facility in Detroit, Michigan, treated, and

disposed of at their facility. A total of 107 drums containing soil and rock cores were also taken

to the U.S. Liquids facility. The solids were treated and disposed of at the Woodland Meadows

landfill in Detroit.

IDW generated during the second, third, and fourth rounds of groundwater sampling included

groundwater, decontamination water, and personal protective equipment. All IDW water from
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each sampling event was stored in labeled 55-gallon drums. Water from the January 2002

sampling event was stored in an igloo to prevent freezing and rupture of the drum. Water from

the April and July sampling events were stored at the staging area. U.S. Liquids of Detroit

removed the IDW from the second (January 2002) sampling effort April 2,2002, the third (April

2002) sampling effort on June 5,2002 and the fourth (July 2002) sampling effort September 12,

2002. All personal protective equipment generated during the sampling events was double-

bagged and placed in the onsite disposal dumpster.
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5.0 Analytical Program

Primary and field duplicate project samples were analyzed by Severn Trent Laboratories, Inc. of

Knoxville, Tennessee. Analyses for water quality parameters were provided by Severn Trent's

Canton, Ohio, laboratory. Quality assurance samples and field splits were analyzed by Paragon

Analytics, Inc., Fort Collins, Colorado for the September-October 2001 sampling and Accutest

Laboratory of Orlando, Florida for the subsequent events. Complete analytical data for the

September-October 2001 sampling event, second quarter (January 2002), and third quarter (April

2002) sampling events are not shown in this report because data has been presented in previous

reports. Shaw performed the data validation. The validation summary for the April 2002 non-

background and July 2002 background groundwater samples is provided in Appendix H. The

analytical results for the April and July samples are summarized in Appendix I. Tables of

detected hits that exclude "B" qualified data are included in Appendix J. A data quality

evaluation is located in Appendix K. The groundwater analytical data were compared to EPA

Region 9 RBSCs, defined in Section 5.4. The analytical summary tables, beginning in Section

6.4.2.2, includes only compounds detected above detection limits.

5.1 Analytical Program and Methodologies
Chemical analyses for the investigation were performed in accordance with guidelines detailed in

the EPA's Test Methods for Evaluating Solid Waste (SW-846), Physical/Chemical Methods,

Third Edition, September 1986 (EPA, 1986) and subsequent revisions. The groundwater

samples and associated quality assurance/quality control (QA/QC) samples were analyzed for

VOCs, SVOCs, metals, nitroaromatics, and several water quality parameters. Methods used for

analysis for all four events are summarized in Table 5-1.

All data analyzed were reviewed for accuracy and completeness. One hundred percent of the

data analyzed were subjected to data validation following guidelines in the EPA Contract

Laboratory Program National Functional Guidelines for Organic Data Review, October 1999

(EPA, 1999) and EPA Contract Laboratory Program National Functional Guidelines for

Inorganic Data Review, February 1994 (EPA, 1994a). Data were evaluated against specific

criteria to verify the achievement of precision, accuracy, representativeness, completeness, and

comparability goals established to meet the project data quality objectives (DQO). The criteria

for blank evaluation were based on those detailed in Region III Modifications to National

Functional Guidelines for Organic Data Review, September 1994 (EPA, 1994b) and Region III
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Modifications to the Laboratory Data Validation Functional Guidelines for Evaluating

Inorganics Analyses (EPA, 1993). The procedure is outlined in Section 5.3.

5.2 Data Quality Evaluation
The reliability of the sampling and analytical procedures used during the investigation was

demonstrated by implementing the project-specific quality assurance procedures specified in the

site-wide SAP (IT, 1996c) and QAPP (IT, 1996a) and its site-specific attachments. Successful

execution of these procedures provides strong supporting evidence that the data are

representative of the areas under investigation.

The DQOs for this project were to produce scientifically valid data of known accuracy and

precision that were complete with respect to identified critical samples, comparable with similar

data types, and representative of the media sampled so as to be useful for the cited purposes.

Evaluation of the data using the DQOs and the data validation process resulted in the

determination that most of the data set is valid and of sufficient quality to meet the objectives of

the investigation. Some VOCs were rejected in samples because of headspace and calibration

problems. Only non-detects were rejected. Detects were qualified "J," estimated. Nitroaromatic

results in the field-split samples BD3045 (PB-BED-MW19) and BD3047 (TNTC-BEDGW-001)

were rejected for poor surrogate and matrix spike recoveries. Calibration recoveries were poor

also. A complete evaluation of the analytical results is given in the data quality evaluation found

in Appendix K.

5.3 Blank Evaluation

The purpose of blank analysis is to detect contamination resulting from laboratory and field

activities. Blank evaluation involves qualification of data based on the results of associated field

blanks, trip blanks, equipment rinsates, and laboratory method blanks. The criteria for blank

evaluation are as follows:

• If a parameter is found in a blank but not detected in the sample, no action is taken.

• For organics, if the sample result is greater than the contract-required quantitation
limit, but is less than 5 times or 10 times that of the blank result, the sample result
is qualified "B."

• For organics, if the sample result is less than the contract-required quantitation
limit and less than 5X or 10X of the blank result, the sample result is qualified
"B." The "J" qualifier is not used.
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• For inorganics, if the sample result is greater than the instrument detection limit
but less than 5X of the blank result, the sample result is qualified "B."

• If the sample result is greater than 5X or 10X of the blank result, the sample result
is not qualified.

In instances where more than one blank is associated with a given sample, qualification is based

upon a comparison with the associated blank having the highest concentration of a contaminant.

Blank results are not subtracted from sample concentrations.

5.4 Comparison to Screening Criteria
Although groundwater data are not subjected to risk assessment screening in this document,

RBSCs are included on the tables (except Table 6-21 for background analytical data), in Chapter

6.0 as points of reference. Groundwater samples collected from background monitoring wells

are not compared to RBSCs. The groundwater RBSCs are derived from EPA (2002) tap water

criteria. The RBSCs are based on a generalized residential drinking water scenario, assumed to

be the most restrictive use of groundwater. Concentrations of analytes that exceed the RBSCs

are highlighted in the tables. It is emphasized that RBSCs do not infer a regulatory limit or

mandated cleanup level.

Tables in Chapter 6.0 also include a column for maximum detected concentrations (MDC) and a

column for PBOW background screening concentrations (BSC). The MDC column represents

the maximum detected concentration of a particular analyte found at the area of concern (AOC).

Although "B" qualified data is identified on the tables, "B" qualified results are not included in

the MDC as all "B" qualified data will be removed during the BHHRA evaluation. MDC results

for the AOC may change as additional groundwater samples are collected. Values of the BSC

column have not been established and values for inorganics are denoted by "TBD" for "to be

determined." Additional background groundwater wells will be installed and additional

groundwater samples collected prior to the completion of the RI; the BSC for inorganics will be

based on the resulting data set. These BSC results will be included in the RI and the BHHRA.

A true screening will be performed in the BHHRA to compare site groundwater analytical results

to the RBSC; site inorganics results will be additionally compared to BSC. The RBSCs and their

eventual use in the BHHRA for screening are discussed in Subsection 5.4.1. PBOW BSC and

their use in the risk assessment are discussed in Subsection 5.4.2. Although it does not directly
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apply to this interim report, the BHHRA protocol for screening and evaluating analytes detected

in groundwater is depicted on Figure 5-1 and briefly discussed in Section 5.4.2.

5.4.1 Risk-Based Screening

As previously mentioned groundwater RBSCs are included in the tables for Chapter 6.0 for

comparison purposes. In the BHHRA, RBSCs will be used to screen chemicals detected in site

groundwater. RBSCs correspond to a one-in-a-million (1E-6) ILCR or a HQ of 0.1, whichever

would result in a lower concentration value. It is again emphasized that RBSCs do not infer a

regulatory limit or mandated cleanup level.

In the BHHRA, each chemical with a MDC less than the RBSC will not be considered further in

the BHHRA. Those chemicals whose MDCs exceed RBSCs will be subject to further

evaluation. Risk-based screening is the initial step of the risk screening and evaluation process,

depicted on Figure 5-1, which will be used in the BHHRA. For inorganics, this protocol

includes the background screening protocol described in Section 5.4.2 below. Based on the

findings of the BHHRA, a chemical exceeding its RBSC may or may not be subject to cleanup.

5.4.2 Background Screening

BSC values can be finalized only after additional background wells are installed, additional

background groundwater samples are collected, and a subsequent evaluation of flow direction is

performed to determine which wells are truly representative of background conditions.

Therefore, the BSC column on the tables in Chapter 6.0 are left as "to be determined." The

finalized BSC will be included in analogous tables in the RI as points of reference, but screening

on the basis of background is performed in the BHHRA.

Background screening in the BHHRA will apply only to inorganic constituents that exceed

RBSC. Although certain organic compounds (BTEX and PAHs) in site groundwater may be

attributable to background conditions, these will not be summarily screened out, but rather will

be carried through the risk assessment process (i.e., exposure assessment, toxicity assessment,

risk characterization) unless screened out on the basis of comparison to RBSCs as described in

Section 5.4.1. Final PBOW BSCs will be based on either the 95th upper tolerance limit (UTL)

or the MDC of the background data set (refer to Appendix L), whichever is less.

5.4.3 Screening and Risk Evaluation Protocol

In the BHHRA, the on-site groundwater MDC for a given inorganic analyte that exceeds its

RBSC will be screened against its BSC. Figure 5-1 depicts how risk-based and background
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screening support the risk assessment decision process. This approach is consistent with the

BHHRA work plan (IT, 200Id) and previous BHHRAs performed at the site (IT, 2000a; 2001b).

The "further evaluation" box shown on Figure 5-1, just before the "risk management decision",

may include a spatial analysis of the data to determine whether the elevated concentrations are

found in a small isolated plume or are more evenly distributed throughout the site. This analysis

would also examine the potential effect of the distribution on remediation decisions. A

geochemical evaluation may be performed for inorganics, as described in Appendix L, to further

determine whether apparent exceedances in groundwater may be associated with background

groundwater conditions.
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6.0 Investigation Results

6.1 Quarterly Groundwater Level Measurements
A total of six site-wide quarterly groundwater level measurement events have taken place since

the last groundwater summary report was presented in June 1999 (IT, 1999). These site-wide

measuring events were conducted by ICI for the USACE. Groundwater levels were measured in

September 2000, January, August, November 2001, and February and May 2002. Shaw received

the water-level data and used it to assist in better defining the groundwater hydrology. Table 6-1

lists a summary of the groundwater elevation measurements. Note that elevations were corrected

for those wells with free product.

6.2 Geologic and Hydrogeologic Investigation Results
This section presents updated information and revisions of interpretations made of geologic and

hydrogeologic data presented in the last site-wide groundwater summary investigation report (IT,

1999). During 2001 bedrock monitoring well installation and groundwater sampling, free-phase

hydrocarbons were encountered in several of the wells (PB-BED-MW23, PB-BED-MW24, PB-

BED-MW27, PB-BED-MW16, and TNTA-BEDGW-001). As noted on the teleconference log

generated on November 18,1998 regarding BTEX (Appendix M) and in Section 2.2.2, traces of

natural petroleum are common in the local quarries mining the Delaware Limestone. An e-mail

message was also received in August 2002 from the OEPA stating that an actively producing oil

and gas field was present in the Delaware Limestone in Florence and Berlin Townships in Erie

County (Appendix M). Further discussion of the free-phase product is contained in Section 6.5.

Table 6-2 shows the hydrocarbons detected in each of the new bedrock monitoring wells.

Hydraulic conductivity results from the new bedrock monitoring wells are shown on Table 6-3

with results from the other bedrock wells.

Contour maps of water level elevations in the shallow and bedrock water-bearing zones have

been generated from November 2001 and May 2002 data to show seasonal variations in the

groundwater flow. Contours of water level elevations in the shallow overburdenshale and

bedrock water-bearing zones are presented in Figures 6-1 through 6-4. Figures 6-1 and 6-2 show

data from overburden/shale wells for November 2001 and May 2002, respectively. Figures 6-3

and 6-4 show data from bedrock wells screened in limestone for November 2001 and May 2002,

respectively. Groundwater levels from bedrock wells PB-BED-MW22, -23,24, 25, 26,27;

TNTA-BEDGW-001; TNTB-BEDGW-003; TNTB-BEDGW-004, and TNTC-BEDGW-001 are

not included on the November 2001 Figures 6-1 and 6-3 because water levels were not recorded
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site-wide until February 2002. A generalized cross-section of PBOW depicting the relationship

of the overburden/shale groundwater-bearing zone with the bedrock water-bearing zone is shown

on Figure 2-10.

6.2.1 Hydrogeology of Shallow Water-Bearing Zone
The shallow water-bearing zone at the former PBOW is encountered within the unconsolidated

glacial, lacustrine, alluvial deposits, and severely to moderately weathered shale. The water

table extends into the upper severely to moderately weathered shale from the central portion of

the facility to the south-central and southwestern areas. Groundwater elevations in the shallow

water table fluctuated less than 4 feet in the six water level measurements used as part of this

investigation.

Groundwater flow in the shallow water-bearing zone is predominantly to the north. The water

table surface largely mirrors the surface topography and corresponds to the topography of the top

of the bedrock. This is demonstrated by comparing the top-of-bedrock map (Figure 2-8) with the

water table elevation contour maps (Figures 6-1 and 6-2). In the southeastern portion of the site,

groundwater flow appears to have a relatively uniform horizontal hydraulic gradient to the east-

northeast. Groundwater in the central portion of the facility generally flows to the north and

discharges to both Ransom Brook and Plum Brook. On the north side of the site, the flow is

toward Ransom Brook and a wetland area located southwest of the Reactor Facility Area.

Groundwater in the western portion of the site flows to the north-northwest and discharges to

Pipe Creek. Connectivity between groundwater in the shallow water-bearing zone and surface

water is particularly evident during the spring wet season (Figure 6-2).

Figures 6-5 and 6-6 show groundwater flow in both the overburden and bedrock (Delaware

Limestone) water-bearing zones in the vicinity of the Reactor Facility Area for August and

November 2001, respectively. More recent water levels were not measured for the wells located

at the Reactor Facility Area after November 2001 due to their location in a secured area. There

is a distinct southwestern flow toward the reactor buildings in the overburden in that area,

possibly as a result of active sump pumps believed to be pumping within and at the base of the

overburden at that location. Both maps show very similar groundwater flow direction as

previously presented by the November 1997 and May 1998 maps in the June 1999 Groundwater

Summary Report (IT, 1999).

Based on information obtained with the installation of new bedrock wells in Fall 2001, the

shallow water-bearing zone has been reinterpreted to include the upper portions of the Ohio and

KN3/PBOW/02 GW/F-Txt/6/24/03( I: U PM) 6-2



PBOW 2002 GW Data Summary and Evaluation Report
Section: 6.0
Revision No.: 2
Date: June 2003

Olentangy Shale. This interpretation is based on 1) the similarity of shale and overburden

groundwater elevations at well pairs, 2)depth similarity of groundwater encountered in soil

(overburden) and shale wells site-wide, and 3) the merging of overburden and bedrock

groundwater contours along the shale outcrops and the shale/limestone contact. The former

"Bedrock Groundwater Elevation Maps" are now specifically the Delaware Limestone

Groundwater Elevation Contour Maps (Figure 6-3 and 6-4).

Overburden hydraulic gradients were calculated for three transects across the site from the

August and November 1997, February and May 1998, and November 2001 and May 2002 water

level surveys. Flow along the western side of the site is toward the north-northwest to Pipe

Creek at a gradient of approximately 0.012 feet per foot (ft/ft). Flow in the center of the site was

to the north at a consistent gradient over time of approximately 0.0053 ft/ft. Groundwater from

the east-central portion of the site flowed to the northeast at a gradient ranging from 0.0054 to

0.0059 ft/ft. Hydraulic conductivity of wells completed within the surficial deposits measured

by slug tests ranged from 0.74 ft/day (AA1-GW-002) to 212 ft/day (ABG-GW-002), as shown in

Table 6-3. The calculated geometric mean for the five wells tested was 8.75 ft/day. The

hydraulic conductivity of wells completed in the upper portions of the shale units ranged from

0.002 (TNTB-BEDGW-003) to 22.2 ft/day (ABG-BEDGW-001). The geometric mean for the

shale portion of the water table was calculated to be 1.2 ft/day. All slug test data is presented in

Appendix F.

Groundwater elevations in the overburden fluctuate seasonally, irrespective of the area of the

site. Figure 6-7 shows the similarity among four select overburden wells. Consistent

fluctuations in other overburden wells may imply a significant horizontal connectivity across the

overburden water-bearing zone and/or that water levels are controlled by regional fluctuations in

the bedrock groundwater elevations.

6.2.2 Geology and Hydrogeology of Bedrock Water-Bearing Zone
In previous reports, bedrock at the site has largely been discussed as one unit. In this report,

formations within the bedrock have been differentiated to explain enigmatic groundwater levels

and fluctuations over time in many of the site wells. After comparing the geologic plan view

map (by the ODNR) (Figure 2-1) with the five cross-sections (discussed in Section 2.0), the

bedrock will be discussed both as a whole and as three separate units (the Ohio Shale, the

Olentangy Shale, and the Delaware Limestone), where appropriate.
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A preliminary fracture trace analysis to identity optimal locations for installation of bedrock

monitoring wells was performed by D&M in 1997 (D&M, 1997b). Results of the analysis

indicated 70 fractures on and near the PBOW facility. Several large fractures also coincide with

the western (southwest-northeast trending) and eastern (southeast-northwest trending)

groundwater troughs of the bedrock contour map.

Based on boring logs from the bedrock wells, there are currently 15 wells completed in the

Delaware Limestone, 4 wells in the Ohio Shale, and 5 wells screened in the Olentangy Shale. Of

the wells completed within the shale units, all but 3 (PB-BED-MW20, PB-BED-MW26, and

TNTB-BEDGW-003) are considered to be monitoring the lower portions of the overburden

water table. Wells PB-BED-MW20 and PB-BED-MW26 monitor the Ohio Shale and TNTB-

BEDGW-003 monitors the deeper zone in the Olentangy. These three wells are not included in

the contouring of the May 2002 groundwater elevations maps (Figure 6-2 and 6-4). The

occurrence of water within the deeper zones of the shale is limited with variable conductivity.

TNTB-BEDGW-003 is the only well of the three to be slug tested. The hydraulic conductivity at

the well was calculated to be 2.41 x 10-3 ft/day. PB-BED-MW26 has been essentially dry since

installation, while PB-BED-MW20 has shown slow to moderate recharge with a groundwater

purge rate of 200 ml/min during groundwater sampling.

Because bedrock groundwater level interpretations for those wells measured in November 2001

(Figure 6-3) were very similar to May 2002 (Figure 6-4); contour lines on both figures were

dashed to indicate the uncertainty. The potentiometric surface of the Delaware Limestone

aquifer shows two linear depressions, one extending southwest through the western portion of

PBOW and a second extending southeast into the northeastern area of the facility. These

depressions merge just northeast of the reactor facility into one trough and exit the PBOW

facility at the northeast corner. A small groundwater high is located in the western panhandle of

the facility. The southwest trending trough is thought to be caused by the pumping wells in the

reactor facility and is structurally or fracture controlled based on the geologic map (Figure 2-1)

while the southeast trending low appears to be fracture controlled. This is based on its

orientation perpendicular to the strike of the bedrock.

Horizontal hydraulic gradients (groundwater slopes) in the bedrock were calculated for the two

preferential pathways (troughs) in the Delaware Limestone for May 2002. Bedrock groundwater

flow into the western trough is toward the northwest and southeast with gradients of 0.017 and

0.021 ft/ft, respectively. Groundwater flow through the trough is to the northeast with a gradient

of approximately 0.004 fit/ft. Bedrock groundwater flow into the eastern trough is to the
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northeast with a gradient of approximately 0.022 ft/ft, and the southwest with a gradient of

approximately 0.020 ft/ft.

Groundwater elevation in the bedrock water-bearing zone typically had little fluctuation in wells

monitoring the Ohio Shale and the Olentangy Shale (Figures 6-8 and 6-9, respectively);

however, wells monitoring the Delaware Limestone showed significant elevation fluctuations

over time (Figure 6-10). Wells constructed in the Delaware Limestone in the Reactor Facility

Area (wells REACTOR 1,2, and 3) showed the greatest variation over time, with water levels

fluctuating as much as 25 feet (Figure 6-11). Well PB-BED-MW16 showed a one-time rise of

more than 60 ft between December 1994 and March 1995. Water levels in PB-BED-MW16

remained relatively steady over the course of several years until it displayed a 25-foot drop in

water level between August and November 2002.

Hydraulic conductivity in the Delaware measured by slug tests performed in the site wells range

from 0.002 (PB-BED-MW27) to 1.84 ft/day (PB-BED-MW24) (Table 6-3). This range also

demonstrates the variability in hydraulic conductivity of the bedrock across the site. The

geometric mean conductivity for Delaware bedrock wells is 0.13 ft/day.

Weathered petroleum and H2S, a byproduct of anaerobic petroleum degradation, have been

present in monitoring wells screened within the Delaware Limestone at the site (Table 6-2)

indicating that the Delaware Limestone may be a natural source for this product. To further this

thought, an e-mail was received from the OEPA in August 2002 stating that an active oil and gas

field is present in the Delaware Limestone in Florence and Berlin Townships in Erie County.

After evaluating the boring logs that had noted petroleum during drilling, the wells in which

monitoring equipment had detected H2S, and the widespread, sporadic location of those

monitoring wells, it is apparent that petroleum and H2S may be naturally occurring at the site.

6.2.3 Hydraulic Connection Between Zones
Vertical hydraulic gradients, calculated for five well pairs, revealed two general trends across the

site (Table 6-4). Well pairs on the western and northern portions of the site showed higher

groundwater elevations in the overburden zone than in the bedrock aquifer. This difference

suggests that there may be relatively limited connectivity between the overburden and bedrock

water bearing zones in these areas. In addition, any vertical groundwater migration that occurs

will be downward from the overburden into the bedrock. The greatest difference in water levels

occurred in the overburden/Delaware Limestone well pair IT-AA1-GW002/IT-AA1-BED-

GW001, with approximately 25 feet of difference in the water levels and an average vertical
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gradient over time of 0.6 ft/ft downward from the overburden to the bedrock. In contrast, the

central and southern portions of the site showed very similar groundwater elevations in the

overburden and the bedrock, particularly in well pair ABG-GW002/ABG-BED-GW001. This

indicates that the groundwater in the overburden and the Ohio Shale located on that portion of

the site have a high degree of connectivity.

6.2.4 Influence of Precipitation on Water Levels
Although previous investigations have indicated that there is a strong connection between

precipitation and groundwater elevations, no clear correlation exists between monthly

precipitation rates and water level elevations in site wells. The lack of observed correlation is

probably influenced by the amount of precipitation and the runoff rate. For example, summer

thunderstorms that produce short periods of heavy precipitation may result in more surface

runoff and less infiltration. Conversely, constant periods of precipitation at a lower rate over a

period of days may result in more infiltration. Freezing rain or snow will also not result in an

immediate recharge to groundwater. These factors are not discernable from total monthly

precipitation data shown on Figure 6-12. When comparing the number of seasonal groundwater

elevation measurements collected from the site, shown in Table 6-1 with aquifer recharge

(Figure 6-13), a seasonal correlation appears to be present. January through June is determined

to be a "wet" time period at PBOW and is therefore an optimal time for sampling the overburden

wells while July through December is determined to be a "dry" time period. Recharge at PBOW

was obtained by subtracting potential evapotranspiration rates (from Cleveland, Ohio data) and

calculated runoff rates from rainfall. Appendix N shows previous calculations and reference

information along with newly acquired rainfall data required for this calculation.

Figure 6-13 demonstrates that there is a strong correlation between seasons of the year and

calculated monthly aquifer recharge rates at PBOW. Recharge to the overburden is calculated to

be highest in the winter months (December, January, or February) for 8 of the 9 years shown. A

lag time should, however, occur from the time the rain infiltrates the soil to the time it reaches

the water table. At PBOW, this lag time should be weeks from the time of precipitation. The lag

time depends largely upon the infiltration capacity of the soil, the thickness of the overburden in

the areas of recharge, and, in the winter, frozen ground. Thus, the groundwater elevations should

typically be highest in February or March. Although Figure 6-12 shows that the greatest rainfall

occurs in summer months, Figure 6-13 shows that recharge rates are actually lower during that

season. This is because evapotranspiration is highest in the mid to late summer in north-central

Ohio. Similar to the lag time for the groundwater high, a lag time in the groundwater low should

also occur. Thus, groundwater elevations should be lowest in early fall. Correspondingly,
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groundwater sample collection events were scheduled to take place during two "dry" and two

"wet" season time periods.

Figures 6-12 and 6-13 show that both precipitation and recharge rates were similar for most of

the years measured. However, in 1994 the annual precipitation was approximately 25 percent

lower than the average annual rate in Sandusky. Correspondingly, the lowest water levels

measured in site wells occurred in December 1994. This reveals that significant fluctuation in

groundwater elevation can occur during drought conditions such as in 1994.

6.3 Groundwater Sampling Events
In September through October 2001, groundwater samples representative of low groundwater

levels, or dry season conditions were collected. Groundwater samples representative of high

groundwater levels, or wet season conditions were collected in April 2002. The samples were

collected from the same bedrock monitoring wells sampled in November 1997 and May 1998,

except Reactor 1, as well as from the new wells installed in 2001 (PB-BED-MW22, PB-BED-

MW23, PB-BED-MW24, PB-BED-MW25, PB-BED-MW26, PB-BED-MW27, TNTA-

BEDGW-001,TNTB-BEDGW-003,TNTB-BEDGW-004,andTNTC-BEDGW-001). Eight

pre-existing and 15 newly installed overburden monitoring wells were scheduled to be sampled

during the 2001 dry season event; but, because of the lack of overburden groundwater, the

residuum monitoring wells were not installed and only 4 overburden wells contained sufficient

water for sampling. Fifteen pre-existing bedrock wells and 9 newly installed bedrock wells were

sampled during the 2001 dry season groundwater investigation. Groundwater samples in April

2002 were collected from the same wells as scheduled to be sampled during September-October

2001 except newly installed bedrock well PB-BED-MW26 (insufficient groundwater) and

bedrock well AA1-BEDGW-001 (high H2S levels).

The first quarterly sampling event of background bedrock monitoring wells also began during

the September and October 2001 groundwater investigation and were followed by three

additional quarterly sampling events (January 2002 [wet season], April 2002 [wet season], and

July 2002 [dry season]). A quarterly sampling schedule was chosen for these wells based upon

precipitation data (Figure 6-12), which indicates a "wet" and "dry" time period for PBOW.

Quarterly sampling also obtains background bedrock groundwater data to determine if similar

patterns or trends of chemical constituents are present throughout the wet and dry time periods to

characterize background (Section L.2.0).
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6.4 Analytical Results
The following sections present the validated analytical results of the dry and wet season non-

background sampling events by monitored water-bearing zone and geographic location within

the site. Quarterly background validated results representative of the wet and dry seasons are

also presented. As discussed in Section 5.4, RBSCs are provided for comparison purposes for

the detected constituents in the bedrock groundwater. November 1997 and May 1998 analytical

results are also shown on the figures with the data. November 1997 and May 1998 analytical

results are discussed with 2001 and 2002 data in the Summary of Sampling Events at the end of

each section. Analytes detected below RBSCs are not discussed in detail but are presented in the

referenced data tables. Analytical data for the April 2002 non-background groundwater

sampling and the fourth quarter of background groundwater sampling are presented in

Appendices I and J. Data from the September-October 2001 sampling event (first quarter

background and first round non-background) were presented in the March 2001 Groundwater

Remedial Investigation report (IT, 2002d) and analytical results of the second and third quarterly

background sampling, were presented in the Second (IT, 2002b) and Third Quarterly

Background Report (IT, 2002c), respectively.

6.4.1 West Area Red Water Ponds Area
No pre-existing overburden monitoring wells were sampled. Bedrock monitoring well PB-BED-

MW14 is located downgradient (northeast) of the WARWP shown on Figure 6-14. Groundwater

was analyzed for VOCs, SVOCs, nitroaromatics, metals (unfiltered and filtered), cyanide, and

water quality parameters (Table 6-5).

6.4.1.1 Overburden
No pre-existing overburden monitoring wells were sampled during the 2001 dry season or 2002

wet season events.

6.4.1.2 Bedrock

2001 Dry Season Sampling Event (September-October). Arsenic, cobalt, nickel, and
thallium were the only constituents detected in PB-BED-MW14 above the RBSCs.

Concentrations exceeded the screening levels in both the filtered and unfiltered samples. Two

VOCs (acetone and methylene chloride) and nine other metals were detected in both the

unfiltered and filtered-phase samples but were below screening levels. Qroundwater quality

parameter nitrate exceeded the RBSCs at a concentration of 24,000 ug/L.
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2002 Wet Season Sampling Event (April). Nitroaromatic compound 2,4-DNT, detected as

a SVOC, was above the screening level at a concentration of 19 ug/L. 3-nitroanaline, was also

detected as a SVOC. Arsenic, cobalt, manganese, and nickel were above the screening level in

both the filtered and unfiltered samples. VOC (methylene chloride) and nine metals were

detected in both the unfiltered and filtered-phase samples but were below RBSCs. Groundwater

quality parameter nitrate exceeded the RBSC at a concentration of 79,300 |ig/L.

6.4.1.3 Summary of Sampling Events, West Area Red Water Ponds
Four nitroaromatic compounds (detected as SVOCs) were found to be above screening levels

during the wet season of May 1998 and nitrobenzene (as a SVOC) was also present above levels

during the wet season in April 2002. At least fourteen metals were detected in bedrock

monitoring well PB-BED-MW14 in both the unfiltered and filtered samples. Four filtered and

unfiltered metals exceeded RBSCs during the dry season, while four metals exceeded limits

during the wet season. Nitrate was found to be above screening levels on three different

sampling events.

6.4.2 Pentolite Road Red Water Ponds Area
No overburden monitoring wells were sampled. One pre-existing monitoring well, PB-BED-

MW15, and one newly installed well, PB-BED-MW23, are located at the PRRWP area. Both

bedrock wells are located downgradient (north) of the area, as shown on Figure 6-15.

Groundwater samples were analyzed for VOCs, SVOCs, nitroaromatics, metals (unfiltered and

filtered), cyanide, and water quality parameters. Table 6-6 presents the detected analytes and

water quality parameters.

6.4.2.1 Overburden
No pre-existing overburden monitoring wells were sampled during the 2001 dry season or 2002

wet season events.

6.4.2.2 Bedrock

2001 Dry Season Sampling Event (October). 2,4,6-TNT was detected in monitoring well

PB-BED-MW15 but was below the RBSC. Six VOCs, acetone, benzene, ethylbenzene,

methylene chloride, toluene, and total xylene were detected above screening levels in both PB-

BED-MW15 and PB-BED-MW23. The SVOC compound naphthalene was detected in both

wells above the RBSC, and bis(2-ethylhexyl)phthalate and 4-methylphenol was above its

screening level in well PB-BED-MW23. Barium was detected above its RBSC in both the
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filtered and unfiltered sample in monitoring well PB-BED-MW15. Arsenic, chromium, iron, and

manganese in both the unfiltered and filtered samples exceeded screening levels while only

chromium was above the limit in the unfiltered sample.

2002 Wet Season Sampling Event (April). Four nitroaromatics (4-A2,6-DNT,
nitrobenzene, research and development explosive (RDX), and 2,4,6-TNT) were detected in well

PB-BED-MW15 with 4-A2,6-DNT, and nitrobenzene above RBSC levels. VOCs acetone,

benzene, ethylbenzene, toluene, methylene chloride, and total xylene were detected above

screening levels in wells PB-BED-MW15 and PB-BED-MW23. Naphthalene was detected

above screening levels in both wells while 4-methylphenol was detected above its RBSC in well

PB-BED-MW23. Four total and 4 dissolved metals were detected in well PB-BED-MW15

(barium above its RBSC), while 7 total and 6 dissolved metals were detected in well PB-BED-

MW23; iron and manganese above screening levels.

6.4.2.3 Summary of Sampling Events, Pentolite Road Red Water Ponds Area
Nitroaromatic compounds in the bedrock groundwater were only detected in well PB-BED-

MW15 during the wet season sampling (May 1998 and April 2002) and were above the

screening limits during both events. BTEX parameters were found in both wells with benzene

consistently exceeding the screening limits. Methylene chloride, bis(2ethylhexyl)phthalate, 4-

methylphenol, and naphthalene were also above screening levels in both bedrock wells during

the wet and dry sampling seasons. A total of five unfiltered and 2 filtered metals were detected

above RBSC values in well PB-BED-MW15 and a total of 4 unfiltered and 3 filtered metals were

above RBSC values in PB-BED-MW23.

6.4.3 TNT Manufacturing Area A
Two groundwater samples were collected during the direct-push operations at TNTA during the

2001 field groundwater sampling efforts. One sample, DP 14, was collected downgradient of the

Bi-Tri House (Building 142), and the other sample, DP21, was collected downgradient of the Bi-

Tri House (Building 132). Groundwater collected from the temporary piezometers was analyzed

only for VOCs and nitroaromatics by the screening method, as previously discussed. Figure 4-1

shows groundwater analytical results above RBSCs from the 2001 direct-push groundwater

sampling along with the 2000 groundwater sampling direct-push locations.

Two overburden wells were scheduled to be sampled. Overburden monitoring well TNTA-

MW10 is located north of Maintenance Road, downgradient of the Wash House (Building 136).

Well TNTA-MW11 is located south of Maintenance Road, downgradient of the Wash House
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(Building 146). During the dry season sampling event, overburden monitoring well TNTA-
MWl 0 was dry. Only a limited sample volume could be collected from TNTA-MWl 1 due to
insufficient water. Groundwater from TNTA-MWl 1 was analyzed for VOCs, SVOCs,
nitroaromatics, dissolved metals, and total organic carbon. Three bedrock wells (PB-BED-
MW17, PB-BED-MW18, and TNTA-BEDGW-001) are present at TNTA. Bedrock well PB-
BED-MW17 is located sidegradient of the TNTA area, PB-BED-MW18 is positioned upgradient
(east) of TNTA, and well TNTA-BEDGW-001 is located at the northwest corner (downgradient)
of the former Wash House (Building 146) (Figure 6-16). Groundwater was analyzed for VOCs,
SVOCs, nitroaromatics, metals (unfiltered and filtered), cyanide, and water quality parameters.

6.4.3.1 Temporary Piezometers
No nitroaromatics or VOCs were detected in the screening groundwater sample from DP 14. A
total of 8 nitroaromatic compounds were detected in the screening groundwater sample from
DP21,6 of which exceeded RBSC levels. Detected nitroaromatics included 4-A2,6-DNT, 2-
A4.6-DNT, 2,4-DNT, 2,6-DNT, 2-, 3-, 4-nitrotoluenes, and 2,4,6-TNT. Chloroform was also
detected above the RBSC value in groundwater from temporary piezometer DP21 (Table 6-7).

6.4.3.2 Overburden

2001 Dry Season Sampling Event (October). Three nitroaromatic compounds (4-A2,6-
DNT, 2-A4,6-DNT, and 2,4,6-TNT) were detected in well TNTA-MWl 1 and 4-A2,6-DNT and
2-A4,6-DNT were above RBSC screening levels. Thirteen metals were detected and 5 were
above RBSC levels in the unfiltered metals. No filtered metals were detected (Table 6-8).

2002 Wet Season Sampling Event (April). Three nitroaromatic compounds (4-A2,6-DNT,
2-A4,6-DNT, and 2,4,6-TNT) were detected in well TNTA-MWl 1 above the screening levels.
No nitroaromatics were detected in TNTA-MW10. Two VOCs (acetone and methylene
chloride) were detected in both overburden wells but were below RBSCs. Several unfiltered and
filtered metal compounds were detected in both monitoring wells. Screening levels were
exceeded in well TNTA-MW10 in both the unfiltered and filtered samples by iron and
manganese. In well TNTA-MWl 1, only iron in the unfiltered sample exceeded the RBSC limit
(Table 6-8).
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6.4.3.3 Bedrock

2001 Dry Season Sampling Event (October). 2,6-DNT was detected above its screening
limit in downgradient bedrock monitoring well PB-BED-MW17. Both amino DNT isomers
were detected above RBSC levels in TNTA-BEDGW-001. Methylene chloride and total xylenes
exceeded RBSCs in all three bedrock wells. Acetone and toluene exceeded RBSCs in well PB-
BED-MW17; acetone and chloromethane exceeded RBSCs in well PB-BED-MW18;and
benzene, ethylbenzene, and total xylene concentrations were above RBSCs in monitoring well
TNTA-BEDGW-001. SVOC naphthalene was detected above the RBSC in wells PB-BED-
MW17, PB-BED-MW18, and TNTA-BEDGW-001. Bis(2-ethylhexyl)phthalate, chrysene,
dibenzofuran, 2-methylphenol, and phenanthrene were above their action levels in well TNTA-
BEDGW-001. Arsenic and barium were the only metals above the RBSC in both the unfiltered
and filtered phases in well PB-BED-MW17. Barium was the only metal above the RBSC in
unfiltered and filtered samples from well PB-BED-MW18. Arsenic, barium, manganese, and
nickel were above RBSCs in well TNTA-BEDGW-001, but only in the unfiltered metals sample
while barium exceeded the limit in the filtered sample (Table 6-9).

2002 Wet Season Sampling Event (April). Nitroaromatic compound 2-nitrotoluene was
detected in well PB-BED-MW17; 2-nitrotoluene and 3-nitrotoluene was detected in well PB-
BED-MW18; and 2-A4,6-DNT and 4-A2,6-DNT was detected in well TNTA-BEDGW-001, but
only 2-A4,6-DNT and 4-A2,6-DNT were above the RBSC. Benzene, toluene, and total xylenes
were detected above RBSCs in all three wells. Methylene chloride was detected above limits in
well PB-BED-MW17 and TNTA-BEDGW-001. Acetone and ethylbenzene were above limits in
only well TNTA-BEDGW-001. SVOC naphthalene was also detected above the screening level
in all three wells. In unfiltered samples, arsenic, barium, and thallium (PB-BED-MW17);
barium and manganese (PB-BED-MW18); and arsenic, barium, iron, lead, manganese, and
vanadium (TNTA-BEDGW-001) exceeded RBSCs. In the filtered samples, barium exceeded
RBSCs in all three wells. Arsenic (PB-BED-MW17) and manganese (PB-BED-MW18) also
exceeded the RBSCs (Table 6-9).

6.4.3.4 Summary of Sampling Events, TNT Manufacturing Area A
Nitroaromatics in the overburden groundwater are present only in monitoring well TNTA-
MW11. VOCs and SVOCs have never been detected above RBSCs in either of the overburden
monitoring wells. Arsenic, iron, and manganese above RBSCs have been encountered in the
unfiltered metals samples in both wells since the dry season sampling event in November 1997.
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In the filtered groundwater samples, barium, iron, and manganese detected above RBSCs in

November 1997, have decreased in concentration values to be nondetect or below RBSC limits.

Nine nitroaromatic compounds have been detected in the bedrock groundwater at TNTA. 2,6-

DNT and nitrobenzene exceeded RBSCs in well PB-BED-MW17 during the dry season

(November 1997 and October 2001). Nitroaromatic compounds 1,3-dinitrobenzene,

nitrobenzene, 2,4-DNT, and 2,6-DNT exceeded limits in PB-BED-MW18 during the November

1997 dry season and May 1998 wet season. 2-A4,6-DNT and 4-A2,6-DNT exceeded RBSCs in

well TNTA-BEDGW-001 during the October 2001 (dry season) and April 2002 (wet season).

VOC compounds have consistently been detected in all site wells since 1997 with BTEX

parameters and methylene chloride commonly above the limit. Naphthalene was commonly

detected at concentrations exceeding the limit throughout the sampling episodes in all three

wells. Bis(2-ethylhexyl)phthalate exceeded the RBSC value one time in each well. Total

cyanide, detected as a water quality parameter, was above the RBSC during November 1997 in

wellPB-BED-MW17.

BTEX constituents and SVOCs (2-methylnaphthalene and naphthalene) in monitoring well

TNTA-BEDGW-001 remain above RBSC levels during both sampling events. Sixteen

unfiltered and 10 filtered metals were detected from the groundwater in TNTA bedrock wells

with barium exceeding RBSC limits during all sampling events. Arsenic (filtered and unfiltered)

exceeded RBSC limits during both the wet and dry season sampling events in well PB-BED-

MW17.

6.4.4 TNT Manufacturing Area B
Two groundwater samples were collected during the direct-push investigation at TNTB in 2001.

One sample, DP02, was collected downgradient of the Fortifier House (Building 453), and the

other sample, DP03, was collected downgradient of the Bi-Tri House (Building 452) (Figure

4-2). Groundwater collected from the temporary piezometers was analyzed for VOCs and

nitroaromatics by the screening method.

Two overburden wells were scheduled to be sampled. Overburden monitoring well MK-MW16,

paired with TNTB-BEDGW-002, is located south of West Scheid Road and MK-MW17 is

located downgradient of the TNTB area. Overburden well MK-MW16 was dry during the

October 2001 sampling event, so no sample was collected. Four bedrock wells (TNTB-

BEDGW-001, -002, -003, and -004) are present in TNTB. Bedrock well TNTB-BEDGW-001 is

located downgradient of the TNTB area, TNTB-BEDGW-002 is positioned upgradient of the

site, TNTB-BEDGW-003 is located downgradient of Bi-Tri House (Building 452), and TNTB-
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Table 3-10

TNTC - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 6)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH

Parameter Units MDC
EXPLOSIVES
Amino-2,6-dinttrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

DinNrotoluene, total

Nitrobenzene

RDX
rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

11.2

12.8

0.414

0.051

0.521

0.832

1496

Qual

TNTC-SD07

AB1007

19-Sep-OO

0-OFT
Result Qua!

TNTC-SD08

AB1008

19-Sep-OO

0-OFT
Result Qual

J

0.385

0.299

0.246

0.706

TNTC-SD09

AB1009

19-Sep-OO

0-OFT
Result Qual

11.2

12.8

0.832

1496

TNTC-SD10

AB1010

19-Sep-OO

0-OFT
Result Qual

TNTC-SD11

AB1011

19-Sep-OO

0-OFT
Result Qual

0.051

0.198

J

TNTC-SD12

AB1012

19-Sep-OO

0-OFT
Result Qual

0.104

0.0918 J

TNTC-S013

A81013

19-Sep-OO

0-OFT
Result

0.102

Qual

GENERAL CHEMISTRY

% Solids Percent 86.5 79.2 79.4 77.7 76.6 74.2 77.8 79.4

UETALS

Aluminum

Arsenic

Barium

3eryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

ran
.ead

Magnesium

Manganese

Mercury

•Jickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

15600

25.3

324

0.941

1.24

182000

25.2

18.5

38.8

64600

86.3

8230

1230

0.156

47.3

3310

2.47

272

37.9

131

7160

10.3

65.9

0.613

0.801

83600

16.6

11.4

25.5

26000

14.4

8230

516

31.3

2680

0.945

239

20.1

71.9

J

J

4610

4.13

32.4

0.21

0.371

6460

8.73

4.7

9.7

12900

14

1790

239

0.023

14.6

943

160

14.2

33

J

J

J

J

9210

12.6

84.9

0.498

0.675

14300

12.3

14

23.8

21200

46.2

2660

1230

0.156

29.1

1240

190

21.3

61.3

J

J

11300

12.2

52.3

0.657

0.673

4090

18.3

9.83

24

27900

15

3700

428

29.9

2300

22

201

24.8

83.4

J

J

1600

15.3

0.128

0.144

1320

4.05

3.44

3.22

5320

2.83

528

116

7.53

284

193

6.93

14.5

J

J

J

2900

2.41

22.6

0.165

0.303

5430

5.25

2.65

8.31

7890

8.66

1060

58.9

6.36

413

1.46

211

13.8

21.8

J

J

J

6310

9.37

52.8

0.413

0.754

3180

12.5

8.64

12
24400

8.24

1980

656
0.04

22.5

1010

0.953

195
21.2

43.9

J
J

'ESTICIDES/PCBs

Arodor1260 mg/kg 0.769 0.0224 J 0.769 0.0807 |J |
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Table 3-10

TNTC - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 6)

LOCATION_CODE
SAMPLE.NO

SAMPLE.DATE
FK_DEPTH

Parameter

SEMIVOLATILES
3enzo(a)anthracene
3enzo(a)pyrene
3enzo(b)fluoranthene
Bis(2-ethylhexyl)phthalate
Chrysene
Di-n-butylphthalate
Dinltrototuene, 2,4-
Dinitrotoluene, 2,6-
^uoranthene
Dhenanthrene
Pyrene

Units MDC Qual

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.0947
0.0699
0.12

0.0553
0.0737
0.14
0.276
0.183
0.18
0.16
0.12

J
J
J
J
J

J
J

TNTC-SD07
AB1007

19-Sep-00
0 - 0 F T

Result Qual

TNTC-SD0B
AB1008

19-Sep-OO
0 - 0 F T

Result Qual

TNTC-SD09
AB1009

19-Sep-OO
0-OFT

Result Qual

TNTC-SD10
AB1010

19-Sep-OO
0 - 0 F T

Result Qual

TNTC-SD11
AB1011

19-Sep-OO
0-0FT

Result Qual

TNTC-SD12
AB1012

19-Sep-OO
0 - 0 F T

Result Qual

TNTC-SD13
AB1013

19-Sep-OO
0 - 0 F T

Result Qua!

0.101 J

0.0947
0.0699
0.12

0.0737

0.276
0.183

0.11

J
J
J

J

J
J

J
VOLATILES
Acetone
Benzene
3utanone, 2-
Methylene chloride
Toluene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.0379
0.00341
0.00987
0.074

0.00683

J
J

0.00547 J

0.00563

0.00476

J

J 0.00485 J

0.00475

0.00414

J

J

0.00351

0.00366

J

J 0.00379 J 0.00412 J
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Table 3-10

TNTC - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 5 of 6)

LOCATlON_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter

EXPLOSIVES

Amino-2,6-dl nitrotoluene, 4-

Amino-4,6-dlnttrotoluene, 2-

DinHrotoluene, total

Nitrobenzene

RDX

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

Units MDC Qual

TNTC-SD14

AB1014

19-Sep-00

0-0FT
Result Qual

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

11.2

12.8

0.414

0.051

0.521

0.832

1496

J

0.112

0.11

TNTC-SD15

AB1015

19-Sep-00

0-0FT
Result Qual

2.79

3.25

0.414

0.521

2.9

GENERAL CHEMISTRY

% Solids Percent 86.5 79.2 86.5

METALS

Aluminum

Arsenic

3arium

3eryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

_ead

Magnesium

Manganese

Mercury

Mickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

15600

25.3

324

0.941

1.24

182000

25.2

18.5

38.8

64600

86.3

8230

1230

0.156

47.3

3310

2.47

272

37.9

131

1200

1.14

84.3

0.297

1760

5.24

0.871

2.49

9180

52.5

297

53.4

0.146

2.23

155

0.904

187

18.1

11.1

J

J

J

J

J

2510

2.39

21

0.101

0.254

1610

5.15

1.31

6.35

6240

24.4

532

37.3

0.034

4.14

341

1.16

180

9.86

17.8

J

J

J

J

PESTICIDES/PCBs

Aroclor1260 mg/kg 0.769 0.506 0.287
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Table 3-10

TNTC - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 6)

LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK_DEPTH

Parameter

SEMIVOLATUES

Benzo(a)anthracene

Benzo(a)pyrene

3enzo(b)fluoranthene

3is(2-ethylhexy1)phthalate

Chrysene

Di-n-butyl phthalate

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Fhioranthene

Phenanthrene

Pyrene

Units MDC dual

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.0947

0.0699

0.12

0.0553

0.0737

0.14

0.276

0.183

0.18

0.16

0.12

J
J
J
J
J

J
J

TNTC-SD14

AB1014

19-Sep-OO

0 - 0 F T

Result Qual

TNTC-SD15

AB1015

19-Sep-OO

0-OFT

Result Qual

0.0299 J

0.0324

0.134

J

J

VOLATILES

Acetone

3enzene

Butanone, 2-

Methyfene chloride

Toluene

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

0.0379

0.00341

0.00987

0.074

0.00683

J
J

0.00395 J

MDC - Maximum detected concentration for the Area of

Concern ("B" qualified data not included),

mg/kg - Milligrams per kilogram.

PCB - Polychlorinated biphenyl.

Qual - Laboratory qualifier.
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Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH

Parameter Units MDC Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Amlno-4-nitrotoluene, 2-

Dinltrobenzene, 1,3-

Dinitrotoluene, 2,4-

3)nitrotoluene, 2,6-

DinHrotcHuene, 3,4-

Dinitrotoluene, total

Nitrobenzene

Nitrotoluene, 2-

Mitrotohjene, 3-

•JitrotcHuene, 4-

Tetryl

rrinitrobenzene, 1,3,5-

Trinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

14.6

38

0.4

0.751

8.7

1.9

1.2

297

0.3

50.8

8.61

67.4

0.626

10.1

54969

MK-MW14

MK01SB06

1-Jul-93

0-2FT

Result Qual

MK-MW15

MK01SB07

1-JUI-93

0-2FT

Result Qual

(Paqe 1 Of 20)

MK-PMU1-SS10

MK01SS10

29-Jun-93

0-2FT

Result Qual

MK-PMU1-SS11

MK01SS11

29-Jun-93

0-2FT

Result Qual

MK-PMU1-SS12

MK01SS12

29-Jun-93

0-2FT

Result Qual

PB-TNTC-S1

PB-TNTC-S1-0.5-1.0

12-Oct-94

0.5 - 1 FT

Result Qual

PB-TNTC-S10

PB-TNTC-S10-2.5-3.5

14-Oct-94

2.5 - 3.5 FT

Result Qual

PB-TNTC-S11

PB-TNTC-S11-2.5-3.5

14-Oct-94

2.5 - 3.5 FT
Result Qual

GENERAL CHEMISTRY

% Solids

METALS

Aluminum

Antimony

Arsenic

Jarium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

.ead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Percent

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

92.2

11900

13.2

18.5

427

0.823

2.19

252000

202

21

99.8

35500

934

18700

5160

0.98

90.8

2830

ND

ND

403

28.8

708

4800

0.9

25

0.06

740

4.2

2

4640

19.1

431

43.2

4.5

111

124

8.6

16.4

B

B

B

B

B

B

3370

0.74

11

0.03

620

3.7

2.3

1.8

3740

2.1

645

31

4.5

217

111

5.6

12.5

B

B

B

B

B

B

B

11900

101

0.57

0.35

11700

18.7

9.1

17.7 ^

22100

376

0.1

24.3

2620

0.04

172

B

BN

B

B

2010

44

0.1

19400

3.6

4960

73.7

0.11

315

150

5.1

BN

B

B

B

B*

11200

79.6

0.6

0.13

4370

17.8

21

23.9

31000

834

50.2

1040

0.04

146

B

BN

B

B

B

10.9

15

15

15

322

26

69

8

7.6

22

9.1

22

824

34

67

72

8.3

24

15

20

663

39

135

>ESTICIDES/PCBs

Aroclor1254

Aroclor126O

mg/kg

mg/kg

0.969

5.07
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Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 20)

LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK.DEPTH
Parameter Units MDC Qual

MK-MW14

MK01SB06

1-Jul-93

0-2FT
Result Qual

MK-MW15

MK01SB07

1-Jul-93

0-2FT
Result Qual

MK-PMU1-SS10

MK01SS10

29-Jun-93

0-2FT
Result Qual

MK-PMU1-SS11

MK01SS11

29-Jun-93

0-2FT
Result Qual

MK-PMU1-SS12

MK01SS12

29-Jun-93

0-2FT
Result Qual

PB-TNTC-S1

PB-TNTC-S1-0.5-1.0

12-Oct-94

0.5 - 1 FT
Result Qual

PB-TNTC-S10

PB-TNTC-S10-2.5-3.5

14-Oct-94

2.5 - 3.5 FT

Result

SEMIVOLATILES

Acenaphthylene

Anthracene

3enzo(a)anthracene

3enzo(a)pyrene

3enzo(b)fluoranthene

Benzo(ghi)perylene

3enzo(k)fluoranthene

Bis(2-ethylhexyl)phthalate

Carbazole

Chrysene

Qi-n-butyl phthalate

3ibenz(a,h)anthracene

Diethyl phthalate

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Ruoranthene

lndeno(1,2,3-cd)pyrene

Methylnaphthalene, 2-
Dhenanthrene

Pyrene

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.545

4.14

11.1

8.2

105

3.4

4.38

0.97

0.109

8.74

0.169

1.4

ND

275

65.5

20.3

3.64

0.0381

5.21

17.1

J

J

J

J
J

J
J

0.13 0.97

0.14

0.19

0.079

0.34

0.16

0.35

0.24

Qual

PB-TNTC-S11

PB-TNTC-S11-2.5-3.5

14-Oct-94

2.5 - 3.5 FT
Result Qual

VOLATILES

Acetone

Benzene

Butanone, 2-

Carbon disulfide

Ethylbenzene

Vlethytene chloride

Styrene

Toluene

Xylene, o-
Xylenes, m,p-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

0.456

0.00601

0.0818

0.0272

0.00248

0.0104
0.00197

0.0781

0.00323
0.0075

J

J

J

KN3\PBOW0. JTC_SO_SD_SW_WTSjds(3-11 TNTC SO)W2/D3(1:S4 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 20)
LOCATION_CODE

SAMPLE_NO

SAMPLE.DATE

FK.DEPTH
Parameter

EXPLOSIVES

Amino-2,6-dMtrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Amino-4-nilrotoluene, 2-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Jinitrotoluene, 3,4-

Dinitrotoluene, total

Nitrobenzene

Mitrotoluene, 2-

Nitrotoluene, 3-

Mitrotoluene, 4-

Tetryl

rrinitrobenzene, 1,3,5-

rrinltrotoluene, 2,4,6-

Units MDC Qual

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

14.6

38

0.4

0.751

8.7

1.9

1.2

297

0.3

50.8

8.61

67.4

0.626

10.1

54969

PB-TNTC-S12

PB-TNTC-S12-2.3-3.5

14-Oct-94

2.3 - 3.5 FT

Result Qual

PB-TNTC-S13

PB-TNTC-S13-2.5-3.5

14-Oct-94

2.5 - 3.5 FT

Result Qual

PB-TNTC-S14

PB-TNTC-S14-1.0-2.0

14-Oct-94

1 -2FT

Result Qual

PB-TNTC-S15

PB-TNTC-S15-1.0-2.0

14-Oct-94

1 - 2 F T
Result Qual

PB-TNTC-S16

PB-TNTC-S16-0.5-1.0

16-Oct-94

0.5 - 1 FT
Result Qual

1

1

PB-TNTC-S17

PB-TNTC-S17-0.0-1.5

16-Oct-94

0-1.5 FT

Result Qual

PB-TNTC-S18

PB-TNTC-S18-0.0-1.5

16-Oct-94

0-1.5 FT

Result Qual

PB-TNTC-S19
PB-TNTC-S19-0.5-2.0

17-Oct-94
0.5-2FT

Result Qual

GENERAL CHEMISTRY

% Solids Percent 92.2

METALS

Aluminum

Antimony

Arsenic

3arium

beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

ron
.ead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

11900

13.2

18.5

427

0.823

2.19

252000

202

21

99.8

35500

934

18700

5160

0.98

90.8

2830

NO
ND
403

28.8

708

8.5

23

5.5

14

598

34

74

11

3.1

9.2

244

14

39

6

4.5

137

5.7

20

9

8.6

6.4

98

7.2

25

15

8

15

642

36

22

13.2

7.8

7.1

75

1074

12.6

144

8.1

6

5.2

5.9

35

1376

8.5

72

5.5
3.2

5.9

4.5

90

925

7.8

80
>EST)CIDES/PCBs

Arodor1254

Aroclor1260

mg/kg

mg/kg

0.969

5.07

KN3VBOWW2 GWYTNTC_SO_SD_SW_HITS.!ds<3-11 TNTC SO)W2/03( 1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 20)
LOCATION_CODE

SAMPLE_NO
SAMPLE_DATE

FK.DEPTH
Parameter Units MDC Qual

PB-TNTC-S12
PB-TNTC-S12-2.3-3.5

14-Oct-94
2.3 - 3.5 FT

Result Qual

PB-TNTC-S13
PB-TNTC-S13-2.5-3.5

14-Oct-94
2.5 - 3.5 FT

Result Qual

PB-TNTC-S14
PB-TNTC-S14-1.0-2.0

14-0ct-94
1 - 2 F T

Result Qual

PB-TNTC-S15
PB-TNTC-S15-1.0-2.0

14-Oct-94
1 - 2 F T

Result Qual

PB-TNTC-S16
PB-TNTC-S16-0.5-1.0

16-Oct-94
0.5 - 1 FT

Result Qual

PB-TNTC-S17
PB-TNTC-S17-0.0-1.5

16-Oct-94
0-1.5 FT

Result Qual

PB-TNTC-S18
PB-TNTC-S18-0.0-1.5

16-Oct-94
0-1 .5 FT

Result Qual

PB-TNTC-S19
PB-TNTC-S19-0.5-2.0

17-OO-94
0.5 - 2 FT

Result Qual
SEMIVOLATILES
Acenaphthylene
Anthracene
Benzo<a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)iluoranlhene
3is(2-ethylhexyl)phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Dibenz(a,h)anthracene
Diethyl phthalate
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluoranthene
ndeno(1,2,3-cd)pyrene
Wethylnaphthalene, 2-
Phenanthrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.545
4.14
11.1
8.2
10.2
3.4

4.38
0.97
0.109
8.74
0.169
1.4
ND
275
65.5
20.3
3.64

0.0381
5.21
17.1

J

J

J

J
J

J
J

VOLAT1LES
Acetone
Benzene
3utanone, 2-
Carbon disulfide
Ethylbenzene
Methylene chloride
Styrene
Toluene
Xylene, o-
Xylenes, m,p-

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.456
0.00601
0.0818
0.0272
0.00248
0.0104
0.00197
0.0781
0.00323
0.0075

J

J

J

KN3\PBOW\C NTC_SO_SD_SW_HITS.>cls(3-11 TNTC SO)\4/2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 5 of 20)
LOCATIONJDODE

SAMPLE.NO

SAMPLE.DATE

FK.DEPTH

Parameter

EXPLOSIVES

Am!no-2,6-dinttrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Amino-4-nitrotoluene, 2-

Jinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinitrotoluene, 3,4-

Dinitrotoluene, total

Nitrobenzene

Wrotoluene, 2-

Mitrotoluene, 3-

slitrotoluene, 4-

Tetryl

Frinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

Units MDC Qual

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mgykg

mg/kg

14.6

38

0.4

0.751

8.7

1.9

1.2

297

0.3

50.8

8.61

67.4

0.626

10.1

54969

PB-TNTC-S2

PB-TNTC-S2-0.5-1.0

12-Oct-94

0.5 -1 FT

Result Qual

PB-TNTC-S20

PB-TNTC-S20-0.0-1.25

17-Oct-94

0-1.25 FT
Result Qual

PB-TNTC-S21

PB-TNTC-S21-0.5-1.0

16-Oct-94

0.5 -1 FT

Result Qual

PB-TNTC-S22

PB-TNTC-S22-0.5-1.0

19-CM-94

0.5 -1 FT

Result | Qual

1

4.7

0.4

8.7

1

0.4

2.7

0.5

0.4

2.7

PB-TNTC-S23

PB-TNTC-S23-0.0-2.0

17-Oct-94

0-2FT

Result Qual

PB-TNTC-S24

PB-TNTC-S24-0.0-1.75

17-Oct-94

0-1.75 FT

Result Qual

PB-TNTC-S25

PB-TNTC-S25-0.O-1.2

17-Oct-94

0-1.2 FT

Result Qual

PB-TNTC-S26

PB-TNTC-S26-0.0-1.3

17-Oct-94

0.0-1.3 FT
Result

0.4

0.4

0.3

0.5

Qual

GENERAL CHEMISTRY

% Solids Percent 92.2

METALS

Aluminum

Antimony

Arsenic

3a hum

teryllium

Cadmium

Calcium

Chromium

Cobalt

Dopper

ran
.ead

Magnesium

Manganese

Mercury

Mickel

'otassium

Selenium

Silver

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

11900

13.2

18.5

427

0.823

2.19

252000

202

21

99.8

35500

934

18700

5160

0.98

90.8

2830

ND
ND
403

28.8

708

10.4

24

10

23

310

36

76

5.8

12

325

5.7

25

20

10.1

830

15

35

7.6

9

21

13

22

756

45

90

6.6

6

164

7.8

29

17

26

19

123

6.4

71

11

125

188

7.6

49

24

34

330

15

44

PESTICIDES/PCBs

Aroclor1254

Arodor1260

mg/kg

mg/kg

0.969

5.07

KN3\PB0W\02 GW\TNTC_S0_SD_SW_HITS.x1s(3-11 TNTC SO)W2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 20)
LOCATION_CODE

SAMPLE_NO
SAMPLE_DATE

FK.DEPTH
Parameter Units MDC Qua!

PB-TNTC-S2
PB-TNTC-S2-0.5-1.0

12-Oct-94
0.5 -1 FT

Result Qual

PB-TNTC-S20
PB-TNTC-S20-0.0-1.25

17-Oct-94
0-1.25 FT

Result Qual

PB-TNTC-S21
PB-TNTC-S21-0.5-1.0

16-Oct-94
0.5 -1 FT

Result Qual

PB-TNTC-S22
PB-TNTC-S22-0.5-1.0

19-Oct-94
0.5 -1 FT

Result Qual

PB-TNTC-S23
PB-TNTC-S23-0.0-2.0

17-Oct-94
0 - 2 F T

Result Qual

PB-TNTC-S24
PB-TNTC-S24-0.0-1.75

17-Oct-94
0-1.75 FT

Result Qual

PB-TNTC-S25
PB-TNTC-S25-0.0-1.2

17-Oct-94
0-1.2 FT

Result Qual

PB-TNTC-S26
PB-TNTC-S2&O.0-1.3

17-Oct-94
0.0-1.3 FT

Result Qual
SEMIVOLATILES
Acenaphthytene
Anthracene
3enzo(a)anthracene
3enzo(a)pyrene
Benzo(b)fluoranlhene
3enzo(ghi)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Carbazole
Chrysene
>-n-butyl phthalate
3ibenz(a,h)anthracene
Diethyl phthalate
Dinitrotoluene, 2,4-
Dinitrololuens, 2,6-
Ruoranthene
ndeno<1,2,3-cd)pyrene
Wethylnaphthalene, 2-
^rienanthrene
Pyrene

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.545
4.14
11.1
8.2
10.2
3.4

4.38
0.97
0.109
8.74

0.169
1.4
ND
275
65.5
20.3
3.64

0.0381
5.21
17.1

J

J

J

J
J

J
J

VOLATILES
Acetone
Jenzene
3utanone, 2-
Carbon disulfide
Ethylbenzene
Wethylene chloride
Styrene
Toluene
Xylene, o-
Xylenes, m,p-

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.456
0.00601
0.0818
0.0272
0.00248
0.0104
0.00197
0.0781
0.00323
0.0075

J

J

J

KN3\PBOW\L NTC_SO.SD_SW_HITS.xls(3-11 TNTC SO)W2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 7 of 20)
LOCATION_CODE

SAMPLE_NO

SAMPLE.DATE

FK.DEPTH

Parameter

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Amino-4-nilrotoluene, 2-

Jinitrobenzene, 1,3-

Dinitrololuene, 2,4-

Dinitrotoluene, 2,6-

Dinitrotoluene, 3,4-

JinNrotoluene, total

Nitrobenzene

Mitrotoluene, 2-

vlitrotoluene, 3-

Mitrotoluene, 4-

Fetryl

Trinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

Units MDC Qual

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

14.6

38
0.4

0.751

8.7

1.9

1.2

297

0.3

50.8

8.61
67.4

0.626

10.1
54969

PB-TNTC-S27

PB-TNTC-S27-0.5-1.0

16-Oct-94

0.5 -1 FT
Result Qual

0.5

0.4

PB-TNTC-S28

PB-TNTC-S28-0.0-1.5

16-0ct-94

0-1.5 FT

Result Qual

PB-TNTC-S29

PB-TNTC-S29-0.0-2.0

17-Oct-94

0 - 2 F T
Result Qual

PB-TNTC-S3

PB-TNTC-S3-0.0-1.5

13-OCI-94

0-1.5 FT

Result Qual

0.8

PB-TNTC-S3

PB-TNTC-S3-1.5-3.5

13-Oct-94

1.5 - 3.5 FT
Result Qual

PB-TNTC-S4

PB-TNTC-S4-0.0-1.5

13-Oct-94

0-1.5 FT
Result Qual

0.6

PB-TNTC-S4

PB-TNTC-S4-1.5-5.0

13-Oct-94

1.5-5 FT
Result Qual

PB-TNTC-S5

PB-TNTC-S5-0.0-1.5

13-Oct-94

0-1.5 FT

Result Qual

GENERAL CHEMISTRY

% Solids Percent 92.2

METALS

Aluminum

Antimony

Arsenic

3arium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

.ead

Magnesium

Manganese

Mercury

Nickel
3otassium

Selenium

Silver

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

11900

13.2

18.5

427
0.823

2.19

252000

202
21

99.8

35500

934

18700

5160

0.98

90.8

2830

NO

NO

403

28.8

708

20

8

617

31

23

5.8

4.8

5.8

7

32

1682

10.1

77

5.2

5.6

123

5.3

20

5.7

10.9

11

79

231

13

86

4.2

10.4

19

85

194

9.4

94

5.9

15

9.5

173

333

20

99

6.7

18

10

16

386

26

67

5.3

15

8.1

51

236
0.98

17

71

>ESTICIDES/PCBs

Aroclor 1254

Arodor1260

mg/kg

mg/kg

0.969

5.07

KN3\PBOW\02 GW\TNTC_SO_SD_SW.HITS.XIs(3-11 TNTC SO)W2/03<1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 8 of 20)
LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH

Parameter Units MDC Qual

SEMIVOLAT1LES

Acenaphthylene

Anthracene

3enzo(a)anthracene

Benzo(a)pyrene

3enzo(b)fluoranthene

3enzo(ghi)perylene

Benzo(k)fluoranlhene

Bis(2-ethylhexyl)phthalate

;arbazole

Dhrysene

Di-n-butyl phthalate

3ibenz(a,h)anthracene

Diethyl phthalate

3initrotoluene, 2,4-

Oinitrotoluene, 2,6-

^luoranthene

lndeno(1,2,3-cd)pyrene

Methylnaphthalene, 2-

^henanthrene

Pyrene

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.545

4.14

11.1

8.2
10.2

3.4
4.38

0.97

0.109

8.74

0.169

1.4
ND
275
65.5

20.3

3.64

0.0381

5.21

17.1

J

J

J

J
J

J
J

PB-TNTC-S27

PB-TNTC-S27-0.5-1.0

16-Oct-94

0.5 -1 FT

Result Qual

PB-TNTC-S28

PB-TNTC-S28-0.O-1.5

16-Oct-94

0-1.5 FT

Result Qual

PB-TNTC-S29

PB-TNTC-S29-0.0-2.0

17-Oct-94

0 - 2 F T

Result Qual

PB-TNTC-S3

PB-TNTC-S3-0.0-1.5

13-Oct-94

0-1.5 FT

Result Qual

PB-TNTC-S3

PB-TNTC-S3-1.5-3.5

13-Oct-94

1.5-3.5 FT

Result Qual

PB-TNTC-S4

PB-TNTC-S4-0.0-1.5

13-0ct-94

0-1.5 FT

Result Qual

PB-TNTC-S4

PB-TOTC-S4-1.5-5.0

13OCI-94

1.5-5 FT

Result Qual

PB-TNTC-S5

PB-TNTC-S5-0.0-1.5

13-OC1-94

0-1.5 FT
Result Qual

VOLATILES

Acetone

Benzene

Butanone, 2-

Carbon disullide

Ethylbenzene

i/lethylene chloride

Styrene

Toluene

Xylene, o-
Xylenes, m,p-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg

0.456

0.00601

0.0818

0.0272

0.00248

0.0104

0.00197

0.0781

0.00323
0.0075

J

J

J

KN3\PBOW\C ,MTC_SO.SO_SW_HITS.!ds(3-11 TNTC SO)W2/D3(1 :i4 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 9 of 20)
LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK.DEPTH
Parameter

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Amino-4-nitrotoluene, 2-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinltrotoluene, 3,4-

Dinitrotoluene, total

Nitrobenzene

Mitrotoluene. 2-

Nitrotoluene, 3-

Nitrotoluene, 4-

retry!

Trinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

Units MDC Qual

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

14.6

38
0.4

0.751

8.7
1.9
1.2
297
0.3

50.8

8.61

67.4

0.626

10.1

54969

PB-TNTC-S5

PB-TNTC-S5-1.5-5.0

13-Oct-94

1.5-5 FT
Result Qual

PB-TNTC-S6

PB-TNTC-S6-0.0-1.5

13-Oct-94

0-1.5 FT
Result Qual

PB-TNTC-S6

PB-TNTC-S6-1.5-4.5

13-Oct-94

1.5-4.5 FT
Result Qual

PB-TNTC-S7

PB-TNTC-S7-0.5-1.0

13-Oct-94

0.5 - 1 FT
Result Qual

PB-TNTC-S8

PB-TNTC-S8-0.5-1.0

13-00-94

0.5 -1 FT
Result Qual

0.4

7.6

1.9

1.2

0.3

1.1

1.2

PB-TNTC-S9

PB-TNTC-S9-0.5-1.0

13-OCI-94

0.5 -1 FT
Result Qual

TNTC-SO001

AB0426

12-Oct-00

0 - 1 FT
Result Qual

6.93

3.76

8.33

4.76

TNTC-SO001

AB0460

28-Sep-00

4-6FT
Result

0.436

3.65

3.27

0.45

2.86

1.96

Qua)

GENERAL CHEMISTRY

% Solids Percent 92.2 87.2 89.4

METALS

Aluminum

Antimony

Arsenic

3arium

3eryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

.ead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

11900

13.2

18.5

427

0.823

2.19

252000

202
21

99.8

35500

934
18700

5160

0.98

90.8

2830

ND
ND

403

28.8

708

7.4

22

8

20

367

26

62

7

6

14

18

23

356

23

74

7.2

7.4

19

6.2

15

618

29

70

6.2

14

8.4

18

456

23

61

7.5

21

9.7

19

472

31

79

9.5

15

13

18

512

30

70

4560

10.5

141
0.442

1.15

38300

8.13

4.79

21.3

18100

355
11300

512
0.173

21.1

858

182
12.7

199

H

H

B

1420

0.757

3.64

56.5

0.178

0.281

252000

3.86

1.94

8.19

9790

76.4

18700

713
0.059

7.55

510

235
5.87

56.9

B

B
B

F>ESTICIDES/PCBs

Aroclor1254

Aroclor1260

mg/kg

mg/kg

0.969

5.07 1.42 0.183

KN3VPBOW02 GWTNTC_SO_S0_SW_HITS.xls(3-11 TNTC SO)W2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 10 of 20)
LOCA71ON_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH

Parameter Unlts MDC | Qual

PB-TNTC-S5

PB-TNTC-S5-1.5-5.0

13-Oct-94

1.5-5 FT

Result Qual

PB-TNTC-S6

PB-TNTC-S6-0.0-1.5

13-OCI-94

0-1.5 FT

Result Qual

PB-TNTC-S6

PB-TNTC-S6-1.5-4.5

13-Oct-94

1.5-4.5 FT

Result Qual

PB-TNTC-S7

PB-TNTC-S7-0.5-1.0

13-Oct-94

0.5 -1 FT

Result Qual

PB-TNTC-S8

PB-TNTC-S8-0.5-1.0

13-Oct-94

0.5 -1 FT
Result Qual

PB-TNTC-S9

PB-TNTC-S9-0.5-1.0

13-Oct-94

0.5 - 1 FT

Result Qual

TNTC-SO001

AB0426

12-Oct-OO

0 - 1 FT
Hesult Qua!

TNTC-SO001

AB0460

28-Sep-O0

4 - 6 F T
Result Qual

SEMIVOLATILES

Acenaphthylene

Anthracene

Benzo(a)anthracene

3enzo(a)pyrene

3enzo(b)fluoranthene

Benzo(ghl)perylene

3enzo(k)fluoranthene

Bis(2-ethylhexyl)phthalate

Carbazote

Chrysene

Di-n-bulyl phlhalate

Dibenz(a,h)anthracene

Diethyl phthalate

Jinitrotoluene, 2,4-

Jinitrotoluene, 2,6-
:luoranthene

ndeno(1,2,3-cd)pyrene

Uethylnaphthalene, 2-

Phenanthrene

Pyrene

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.545

4.14

11.1

8.2

10.2

3.4

4.38

0.97

0.109

8.74

0.169

1.4

NO

275

65.5

20.3

3.64

0.0381

5.21

17.1

J

J

J

J
J

J
J

0.0753

0.0787

0.176

0.0493

0.114

0.425

1.01

0.458

0.189

0.0543

0.131

J
J
J

J

J

B

J

J
J

0.0465
0.0413

0.0535

0.689
0.0977

J
J

J

J

VOLATILES

Acetone

Benzene

Butanone, 2-

Carbon dsulfide

Ethylbenzene

Ylethytene chloride

Styrene

Toluene

Xytene, o-
Xylenes, m,p-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

0.456

0.00601

0.0818

0.0272

0.00248

0.0104
0.00197

0.0781

0.00323

0.0075

J

J

J

0.456

0.00207

0.0355

0.00197

0.0264

0.00307
0.0075

J
B
J

J

0.0307

0.00398

0.00198

J

JB

KN3\PBOWQ JTC_SO_SD_SW_HITS.xls(3-11 TNTC SO)W2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION_CODE

SAMPLE_NO

SAMPLEJ3ATE

FK.DEPTH

Parameter Units MDC Qual

TNTC-SO065

AB0475

12-Oct-00

2.5 - 3.5 FT

Result Qual

TNTC-SO066

AB0429

27-Sep-OO

0 - 1 FT
Result Qual

(Paqe 11 Of 20)

TNTC-SO066

AB0430

12-Od-00

2.5 - 3.5 FT

Result Qual

TNTC-SO066

AB0461

28-Sep-00

5-7FT
Result Qual

TNTC-SO066

AB0462

26-Sep-OO

8-10 FT

Result Qual

TNTC-SO074

AB0431

12-Oct-00

2.5 - 3.5 FT

Result Qual

TNTC-SO100

AB0476

12-Oct-00

2-3FT

Result Qual

TNTC-SO107

AB0432

10-Od-OO

0-1 FT

Result Qual

EXPLOSIVES

Amino-2,6-dlnitrotoluene, 4-

Amino4,6-dinitrotoluene, 2-

Amino-4-nitrotoluene, 2-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinltrotoluene, 3,4-

Dinltrotoluene, total

Nitrobenzene

Mrotoluene, 2-

Nitrotoluene, 3-

Nilrotoluene, 4-

retryl

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

14.6

38

0.4

0.751

8.7

1.9

1.2

297

0.3

50.8

8.61

67.4

0.626

10.1

54969

0.0721

0.0538

0.451

0.164

J

J

165

2.05

4.82

38

297

50.8

8.61

67.4

3.59

5.19

36.3

6.32

1.09

6.59

0.167

0.784

2.67

1.41

6.44

0.195

0.499

2226 0.566

GENERAL CHEMISTRY

% Solids

METALS

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

.ead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Percent | 92.2

mg/kg

mg/kg

mg/kg_

mg/kg_

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

11900

13.2

18.5

427

0.823

2.19

252000

202

21

99.8

35500

934

18700

5160

0.96

90.8

2830

ND

ND

403

28.8

708

83

11200

1.09

6.79

96.6

0.721

0.194

28700

14.3

7.71

12.9

30500

41.1

3320

2120

0.068

21.8

951

140

24.6

96.1

H

B

B

H

B

78.9

6560

8.15

7.55

365

0.602

18500

11

9.63

17.1

35500

132

5780

5160

0.048

15.8

800

223

16

93.1

B

85.9 83.2

2330

7.43

427

0.219

28200

3.71

0.297

3.56

4010 j

761

422

105

0.059

4.17

1180

78.2

6.68

5.8

H

B

H

B

B

7850

6.06

35.4

0.595

157000

13.7

12

19.2

32600

9.86

3670

1130

46.6

2730

292

12

44.5

92

5160

2.47

22.9

0.5

225000

9.53

6.24

11

11300

4.86

3390

1620

18.5

2410

387

8.92

10.9

83.3

8310

8.45

63.2

0.543

0.316

15400

16.5

7.29

30.1

19100

134

3260

454

0.022

23.8

1640

140

18.6

123

H

B

H

B

B

82.3

4540

0.654

3.32

28.3

0.36

0.498

10700

9.85

3.23

35.9

11500

111

1910

211

0.072

8.95

706

134

17.1

86.1

H

B

B

H

B

76.3

5290

1.59

3.86

57.7

0.403

0.316

10700

13.7

5.03

99.8

12900

361

1660

505

0.04

11.9

1070

227

16.9

171

B

B

PESTICIDES/PCBs

Aroclor1254

Aroctor1260

mg/kg

mg/kg

0.969

5.07

0.969

1.58 5.07 2.09 0.16 0.103 0.15 0.26 0.088

KN3\PBOW\D2 GW\TIMTC_SO_SD_SW_WTS.xls(3-11 TNTC SO)\4/2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 12 of 20)
LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH

Parameter Units | MDC Qua!

TNTC-SO065

AB0475

12-Oct-00

2.5 - 3.5 FT

Result Qua!

TNTC-SO066

AB0429

27-Sep-00

0 - 1 FT

Result Qual

TNTC-SO066

AB0430

12-Oct-00

2.5 - 3.5 FT

Result Qual

TNTC-SOO66

ABO461

28-Sep-OO

5 - 7 F T

Result Qual

TNTC-SO066

AB0462

28-Sep-OO

8-10FT

Result Qual

TNTC-SO074

AB0431

12-Oct-OO

2.5 - 3.5 FT

Result Qual

TNTC-SO100

AB0476

12-Oct-OO

2 - 3 F T

Result Qual

TNTC-SO107

AB0432

10-Oct-OO

0 - 1 FT
Result Qual

SEMIVOLATILES

Acenaphthylene

Anthracene

Benzo(a)anlhracene

3enzo(a)pyrene

3enzo(b)ftuoranthene

Benzo(ghi)perylene

3enzo(k)fluoranthene

Bis(2-ethylhexyl)phthalate

Carbazole

Chrysene

Di-n-butyl phthalate

Dibenz(a,h)anthracene

Diethyl phthalate

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Fluoranthene

Indenof 1,2,3-cd)pyrene

Methylnaphthalene, 2-

^henanthrene

Pyrene

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.545

4.14

11.1

8.2

10.2

3.4

4.38

0.97

0.109

8.74

0.169

1.4

ND

275

65.5

20.3

3.64

0.0381

5.21

17.1

J

J

J

J

J

J

J

0.0454

0.043

0.0237

0.585

0.0558

J

J

J

B

J 0.239

0.0668

J

J

43.1

6.92

170

65.5

13.2

6.83

0.151

0.135

0.0536

0.116

0.113

0.307

0.068

0.469

0.227

0.248

J

J

J

J

J

JB

J

J

J

0.0324

0.622

0.496

J

B

0.269

0.305

0.443

0.222

0.178

0.0328

0.31

0.0817

0.409

0.21

0.107

0.33

J

J

J

J

J

J

J

J

J

J

J

VOLAT1LES

Acetone

Benzene

Butanone, 2-

Carbon disulflde

Ethylbenzene

Uethylene chloride

Styrene

Toluene

Xylene, o-
Xylenes, m,p-

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

0.456

0.00601

0.0818

0.0272

0.00248

0.0104

0.00197

0.0781

0.00323
0.0075

J

J

J

0.112

0.00241

0.0109

0.0061

0.00385

J

B

J

0.445

0.0818

0.0123

0.0188 B

0.0495

0.00365

0.00902

J

B

0.00342

0.00358

0.0781

0.0019

J

JB

J

0.00492

0.00248

0.00456

0.0186

0.00323
0.00605

J

JB

J

0.0986

0.00216

0.00376

0.00434

0.00255

J

J

JB

J

0.0196

0.00175

0.00798

J

B

0.0861

0.0188 B

KN3\PBOW\0i .TC_SO_SD_SW_HITS.xls(3-11 TNTTC SO)W2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH
Darameter Units MDC Qual

TNTC-SO107 '
AB0433

10-Oct-00
3-4FT

Result Qual

TNTC-SO123
AB0463

27-Sep-00
5-7FT

Result Qual

(Page 13 Of 20)

TNTC-SO123

AB0464

27-Sep-OO

8-10FT

Result Qual

TNTC-SO134

AB0436

26-Sep-OO

2.5 - 3.5 FT

Result Qual

TNTC-SO134
AB0465

27-Sep-OO
5-7FT

Result Qual

TNTC-SO150

AB0437

10-Oct-00

0.33 - 1 FT

Result Qual

TNTC-SO151

ABO438

10-Od-00

0 - 1 FT

Result Qual

TNTC-SO151

AB0439

10-Oct-00

1.3-2.3 FT

Result Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Amino-4-nitrotoluene, 2-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Zlinitrotoluene, 2,6-

Dinitrotoluene, 3,4-

3initrotoluene, total

Nitrobenzene

Mitrotoluene, 2-

Nitrotoluene, 3-

Mitrololuene, 4-

retryl

Trinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

14.6

38

0.4

0.751

8.7

1.9

1.2

297

0.3

50.8

8.61

67.4

0.626

10.1

54969

0.293

0.226

0.238

47.3

0.934

3.61

3.5

0.27

0.275

0.205

5.26

0.896

10.3

16.8

2.8

0.328

1.47

0.507

15.1

0.146

0.108

0.165

0.049 J 0.119

14.6

38

0.12

1.71

0.902

51.1

10.8

9.41

0.142

1.59

2.43

5067

4.8

0.127

0.271

2.69

2588

GENERAL CHEMISTRY

% Solids

METALS

Aluminum

Antimony

Arsenic

3arium

Beryllium

Cadmium

Dalcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Mickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Percent | 92.2

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

11900

13.2

18.5

427

0.823

2.19

252000

202

21

99.8

35500

934

18700

5160

0.98

90.8

2830
ND
ND
403
28.8
708

76.7

3750

3.68

14.6

0.28

2790

7.44

3.16

5.36

8140

15.3

1660

122

0.114

9.44

639

110

12.2

31.3

B

83.9

4310

2.99

24.4

0.321

0.136

65300

7.13

3.62

11.2

10100

27.9

1160

361

10.4

897

288

8.95

41.2

B

86.2 88.8

6950

2.9

21.5

0.515

126000

14.1

8.38

11.5

14000

4.05

3960

764

23.1

2640

355
9.79

17.3

5490

3.95

30.5

0.36

35800

8.44

6.29

11.1

13100

21.6

2230

484

18.4

1250

196

9.69

55.1

B

84.7

5010

4.22

25.3

0.342

0.16

16600

9.89

4.78

28

10600

157

1910

244

13

1150

0.497

263

12.7

33.8

B

B

78.8

3630

0.68

3.94

24.1

0.297

0.272

35600

6.76

2.25

43.7

10900

195

5890

334

0.269

8.17

441

223

10.9

121

B

B

B

76

3090

4.02

26.4

0.247

0.545

55100

8.17

255
28.6

11400

621
6770

286
0.39

8.74

452

173
10.5

240

B
B

B

85.3

3690

0.783

2.95

22.5

0.275

0.606

13400

7.85

2.56

30.3

9550

212
2710

199

8.26

469

207
11.7

193

B

B

B

PESTICIDES/PCBs

Aroclor 1254

Aroclor 1260

mg/kg

mg/kg

0.969
5.07 0.03 J

0.46 0.176

0.135 1.37 2.11 1.02

KN3\PBOW\O2 G W \ T N T C _ S O _ S D _ S W _ H I T S J C I S ( 3 - 1 1 TNTC SO)W2/03<1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK.DEPTH

Parameter Unlts MDC Qual

TNTC-SO107

AB0433

10-Oct-OO

3-4FT
Result Uual

TNTC-SO123

AB0463

27-Sep-00

5 -7FT

Result Qual

(Page 14 Of 20)

TNTC-SO123

AB0464

27-Sep-OO

8-10FT

Result Uual

TNTC-SO134

AB0436

26-Sep-OO

2.5 - 3.5 FT
Result Qual

TNTC-SO134

AB0465

27-Sep-OO

5-7FT
Result Qual

TNTC-SO150

AB0437

10-Oct-OO

0.33 -1 FT

Result Qual

TNTC-SO151

AB0438

10-Oct-OO

0 - 1 FT

Result Qual

TNTC-SO151

ABO439

10-Oct-OO

1.3-2.3 FT

Result Qual

SEMIVOLATILES

Acenaphthylene

Anthracene

Benzo(a)anthracene

3enzo(a)pyrene

3enzo(b)fluoranthene

Benzo(ghi)perylene

3enzo(k)fluoranlhene

3is(2-ethylhexyl)phthalate

Carbazole

Chrysene

Di-n-butyl phthalate

Dibenz(a,h)anthracene

Diethyl phthalate

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Fluoranthene

lndeno(1,2,3-cd)pyrene

dethylnaphthalene, 2-

Phenanthrene

Pyrene

mg*g

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.545

4.14

11.1

8.2

10.2

3.4

4.38

0.97

0.109

8.74

0.169

1.4

ND

275

65.5

20.3

3.64

0.0381

5.21

17.1

J

J

J

J

J

J

J

0.0883 J

0.617

7.21

J 8.19

6.83

0.0732 J

0.0264 J

0.545

0.351

3.32

3.63

4.82

1.78

1.65

3.02

0.601

4.75

1.89

0.667

4.61

J

J

J

J

1.34

6.94

6.33

9.05

2.78

3.02

6.28

1.03

1.65

12.9

2.91

4.13

10.1

J

J

J

J

J

J

J

VOLATILES

Acetone

3enzene

3utanone, 2-

Carbon dsulfide

Ethylbenzene

Methylene chloride

Styrene

Toluene

Xylene, o-
Xylenes, m,p-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

0.456

0.00601

0.0818

0.0272

0.00248

0.0104

0.00197

0.0781

0.00323
0.0075

J

J

J

0.0204

0.00523 JB

0.0081

0.00443

J

J

0.034

0.00215

0.00272

J

J

0.0535

0.00379

0.00878

J

JB

0.015

0.00545

0.00175

0.0104

J

J

0.187

0.00156

0.0266

0.0142

0.00246

J

B

J

0.0969

0.00194

0.00597

0.00324

J

B

J 0.00726

0.00166
0.00399

J
J

M T C _ S O _ S D _ S W _ H I T S J < I S ( 3 - 1 1 TNTC SO)W2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH
Parameter Units MDC Qual

TNTC-SO165

AB0442

27-Sep-00

1.5-2.5 FT

Result Qual

TNTC-SO171

AB0466

28-Sep-OO

4 - 6 F T

Result Qual

(Page 15 Of 20)

TNTC-SO171

AB0467

28-Sep-OO

8-10 FT
Result Qual

TNTC-SO173

AB0443

11-Oct-00

1 -2FT
Result Qual

TNTC-SO190

AB0444

11-Oct-00

1 -2FT

Result Qual

TNTC-SO192

AB0445

11-Oct-00

0 - 1 FT
Result Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Amino-4-nitrotoluene, 2-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinitrotoluene, 3,4-

Dinitrotoluene, total

Mitrobenzene

Nitrotoluene, 2-

Wrotoluene, 3-

Nitrotoluene, 4-

Tetryl

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

14.6

38
0.4

0.751

8.7
1.9
1.2
297
0.3
50.8

8.61

67.4

0.626

10.1

54969

7.28

11.9

5.63

0.0966

1.28

0.626

7.93

1343

J
236

0.0963

0.146

448

J

3.76
0.647

47.8

0.484

0.29

0.119

173

2.26

1.28

0.288

0.153

8.07

0.99

1.24

0.634

6.62

5.14

0.751

3.7

0.723

878

TNTC-SO192

AB0446

11-Oct-00

2-2.5 FT
Result Qual

4.76
3.27

0.705

0.212

0.811

251

TNTC-SO206

AB0447

12-Oct-OO

1 -2FT
Result Qual

4.48

6.9

3.45

QENERAL CHEMISTRY

% Solids

WETALS

Aluminum

Antimony

Arsenic

3arium

3eryllium

Cadmium

Calcium

Chromium

Cobalt

Sopper

ran
.ead

Magnesium

Manganese
Mercury

Mickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Percent | 92.2

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

11900

13.2

18.5

427
0.823

2.19

252000

202
21

99.8

35500

934
18700

5160

0.98

90.8

2830

ND
ND
403
28.8

708

92.2

2610

2.26

28.2

0.156

9330

4.36

1.39

4.54

6600

25.6

1040

74

0.027

4.48

308

195
7.9
25.6

B

B

B

87

3150

1.77

31.9

0.203

1430

5.24

1.37

1.36

4310

8.8

658

33.7

3.72

242

249

8.01

23.9

B

84.4 89.6

3930

0.904

1.79

33.3

0.246

1420

6.25

1.75

2.96

5200

43.8

761

38.1

4.8

369

0.421

118

9.2
25

B

B
B

4110

0.78

3.63

42.8

0.274

0.191

2590

5.92

2.61

5.09

8480

8.07

1170

388

6.73

339

170

11.9

45.8

B

B

B

82.6

7340

5.58

50.3

0.482

0.693

25000

13.1

6.25

9.9

20600

20.1

2130

562

0.03

18.8

1140

1.11

185

21.9

204

B

B

B

B

81.4

5580

7.12

89.8

0.394

2.19

45900

16.2

4.36

52.2

21400

934
4660

614
0.107

22.1

878
0.948

403
28.8

708

B

88

2820

2.58

398
0.205

0.913

46800

202

3.69

16.4

8120

228

5360

374

0.085

90.8

492

146

19.9

170

B

B

88.3

7260

6.59

40.4

0.823

0.345

34900

13.2

5.77

19
16900

79.5

4250

387
0.086

17
1080

186
18.8

151

H

B
H

B

PESTICIDES/PCBs

Aroclor1254

Arodor 1260

mg/kg

mg/kg

0.969

5.07 0.509 0.0768 0.106 0.0366 J 0.373 0.3 0.14

KN3VPBOW02 GWTNTC_S0_S0_SW_HITS.xls(3-11 TMTC SO)W2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 16 of 20)
LOCATION_CODE

SAMPLE.NO

SAMPLEJDATE

FK.DEPTH

Parameter

SEMIVOLATILES

Acenaphthylene

Anthracene

3enzo(a)anthracene

3enzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Bis(2-ethylhexyl)phlhalale

Carbazole

Chrysene

Di-n-butyl phthalate

3ibenz(a,h)anthracene

Methyl phthalate

Dinitrotduene, 2,4-

DinitrotoJuene, 2,6-
rluoranthene

lndeno(1,2,3-cd)pyrene

Wethylnaphthalene, 2-

Phenanthrene

Pyrene

Units MDC Qual

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.545

4.14

11.1

8.2

10.2

3.4

4.38

0.97

0.109

8.74

0.169

1.4

ND

275

65.5

20.3

3.64

0.0381

5.21

17.1

J

J

J

J

J

J

J

TNTC-SO165

AB0442

27-Sep-00

1.5-2.5 FT

Result Qual

TNTC-SO171

AB0466

28-Sep-00

4-6FT
Result Qual

TNTC-SO171

AB0467

28-Sep-OO

8-10FT
Result Qual

TNTC-SO173

AB0443

11-Oct-00

1 - 2 F T
Result Qual

TNTC-SO190

AB0444

11-Oct-00

1 -2FT
Result Qual

TNTC-SO192

AB0445

11-Oct-00

0 - 1 FT

Result Qual

TNTC-SO192

AB0446

11-Oct-00

2 - 2.5 FT

Result Qual

TNTC-SO206

AB0447

12-Oct-OO

1-2FT

Result dual

10.6

2.88 J

275

23.8 J

24.1

1.68 J

0.0409

0.0916

J

J

0.0648

0.0S96

0.102

0.0302

0.0656

0.11

0.0873

J

J

J

J

J

J

J

1

0.704

0.929

0.831

2.41

2.05

1.35

1.54

J

J

J

J

J

J

J

J

4.14

11.1

8.2

102

3.4

4.38

8.74

1.4

1.64

20.3

3.64

5.21
17.1

J

J

J

J

0.0498

0.0449

0.0826

0.0419

0.0494

0.624

0.086

J

J

J

J

J

B

J

VOLATILES

Acetone

3enzene

3utanone, 2-

Carbon disulfide

Ethylbenzene

Methylene chloride

Styrene

Toluene

Xylene, o-
Xylenes, m,p-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

0.456

0.00601

0.0818

0.0272

0.00248

0.0104
0.00197

0.0781

0.00323
0.0075

J

J

J

0.0114

0.0022

0.0155

J

J

B

0.00337

0.00625

J

B 0.00668 B

0.0444

0.00594 B

0.109

0.00598

0.00731

0.00302

B

J

0.0975

0.00601

0.0054

0.00258

JB

J

0.00291

0.00423

0.00443

0.00692

J

J

JB

0.0846

0.00162

0.01

0.00622

0.00184

J

B

J

NTC_SO_SD_SW_HITS.xls(3-11 TNTC SO)W2/03<1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH

Parameter

EXPLOSIVES

Amlno-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Amino-4-nitratoluene, 2-

Diniirobenzene, 1,3-

Diniirotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinitrotoluene, 3,4-

DlnilroioKiene, total

Nitrobenzene

Mitrotoluene, 2-

Mitrotoluene, 3-

MHrotoluene, 4-

retryl

rrinitrobenzene, 1,3,5-

Trinltrotoluene, 2,4,6-

Units MDC Qual

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

14.6

38

0.4

0.751

8.7

1.9

1.2

297

0.3

50.8

8.61

67.4

0.626

10.1

54969

TNTC-SO222
AB0468

28-Sep-OO
3-5FT

Result Qual

0.151

0.483

1.94

0.263

1.99

0.166

TNTC-SO241

AB0448

11-Oct-00

1 -2FT

Result Qual

11.5

17.3

2.75

2.6

900

(Pacp 17 Of 20)

TNTC-SO241

AB0469

27-Sep-OO

4 - 6 F T

Result Qual

TNTC-SO252

AB0451

27-Sep-OO

0.5-1.5 FT
Result Qual

TNTC-SO252

AB0473

29-Sep-00

4-6FT
Result Qual

0.569

0.911

0.257

0.0616

0.213

J

4.78

3.77

0.0829

0.57

0.283

0.462

0.966

681

J

0.275

0.121

1.32

TNTC-SO252

AB0474

29-Sep-00

8-10 FT

Result Qual

TNTC-SO280

AB0454

27-Sep-OO

0.25-1.25 FT

Result | Qual

0.566

22.1

0.227

10.1

54969

TNTC-SO311

AB0455

27-Sep-OO

0.5-1.5 FT

Result

0.588

0.948

0.781

1.35

Qual

GENERAL CHEMISTRY

% Solids Percent 92.2 88.6 86.6 88.6 81.6 82 86.7 85 90

METALS

Aluminum

Antimony

Arsenic

Sarium

3eryllium

Uadmium

Calcium

Chromium

Cobalt

Dopper

Iron

-ead

Magnesium

Manganese

Mercury

Mickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

11900

13.2

18.5

427

0.823

2.19

252000

202

21

99.8

35500

934

18700

5160

0.98

90.8

2830

ND
ND
403
28.6

708

6810

9.27

57.5

0.487

0.385

67600

11

3.89

15.2

15400

68.9

6710

396

0.113

12

968

214

16.5

158

B

B

5570

9.38

81.6

0.46

1.19

24000

9.87

4.5

14.2

28800

58.1

5900

1400

0.043

15.4

506

0.455

228
17.3

359

B

5360

3.43

28.3

0.325

7710

6.49

2.41

4.46

9160

9.27

3030

263

0.024

6

304

173

11

29.3

B

B

3880

1.03

3.75

19.6

0.294

0.163

5710

38

3.45

13.1

11500

117

1600

119

0.247

24.9

507

252

18

55.4

B

B

11000

18.5

62.3

0.683

34700

17.2

10.8

29.7

27600

14.6

10300

295

0.019

31.9

2690

264

20.9

91.4

B

10800

1.15

13.2

43

0.633

50800

17.3

12.1

27.2

25600

13.4

14000

426

0.019

33

2830

253

19.8

83.9

B

B

1870

3.83

30.3

0.159

959

3.04

1.14

6.38

5520

97

388

46.7

0.034

3.3

390

163

6.56

25.2

B

B

4060

0.82

5.59

27.9

0.311

0.285

5300

12.5

2.41

23.3

9560

721

1270

63.7

0.022

12.3
678

251

11.3
112

B

B

B

»ESTICIDES/PCBs

Aroclor1254

Aroclor1260

mg/kg

mg/kg

0.969
5.07 0.0613 J 0.517 0.0196 J 0.41 0.883 0.162

KN3\PBOW\02 GW\TNTC.SO_SD_SW_HrrS.xls(3-11 TNTC SO)W2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION.CODE

SAMPLEJMO

SAMPLE_DATE

FK.DEPTH

Parameter Units MDC Qual

TNTC-SO222

AB0468

28-Sep-OO

3 - 5 F T

Result Qual

TNTC-SO241

AB0448

11-Oct-OO

1 -2FT

Result Qual

(Page 18 Of 20)
TNTC-SO241

AB0469

27-Sep-00

4 - 6 FT

Result Qual

TNTC-SO252

AB0451

27-Sep-00

0.5-1.5 FT

Result Qual

TNTC-SO252

AB0473

29-Sep-00

4 - 6 F T

Result Qual

TNTC-SO252

AB0474

29-Sep-00

8-10 FT

Result Qual

TNTC-SO280

AB0454

27-Sep-00

0.25-1.25 FT

Result Qual

TNTC-SO311

AB0455

27-Sep-OO

0.5-1.5 FT

Result Qual

SEMIVOLATILES

Acenaphthylene

Anthracene

3enzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

3enzo(ghi)perylene

3enzo(k)fluoranthene

Bis(2-ethylhexyl)phthalate

Carbazole

Chrysene

Di-n-butyl phthalale

Dibenz(a,h)anthracene

Diethyl phthalate

Jinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Fluoranthene

lndeno(1,2,3-cd)pyrene

Methylnaphthalene. 2-

Phenanthrene

Pyrene

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

0.545

4.14

11.1

8.2

10.2

3.4

4.36

0.97

0.109

8.74

0.169

1.4

ND

275

65.5

20.3

3.64

0.0381

5.21

17.1

J

J

J

J

J

J

J

0.113

0.289

0.356

0.492

0.352

0.155

0.202

0.109

0.357

0.123

0.666

0.27

0.0381

0.568

0.605

J

J

J

J

J

J

J

J

J

J

J

5.68

10.7

0.0493 J 0.899 J

0.0207 J

13.9

8.43

1.72

0.428

VOLATILES

Acetone

3enzene

Butanone, 2-

Carbon disulflde

Ethylbenzene

Methylene chloride

Styrene

Toluene

Xylene, o-
Xylenes, m,p-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.456

0.00601

0.0818

0.0272

0.00248

0.0104

0.00197

0.0781

0.00323

0.0075

J

J

J

0.0644

0.0075

0.00308

0.00194

JB

J

0.0503

0.00505 JB

0.0519

0.0162 B

0.0438

0.015

0.00347

0.00772

J

B 0.00138 JB

0.118

0.00831 B

0.0375

0.00343

0.00864

J

NTC_SO_SD_SW_HITS.xls(3-11 TNTC SO)W2/03(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK.DEPTH
Parameter Units MDC Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Amino-4-nitrotoluene, 2-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinitrotoluene, 3,4-

3inttrotoluene, total

Nitrobenzene

Nitrotoluene, 2-

Nitrotoluene, 3-

Nitrotoluene, 4-

Tetryl

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

14.6

38

0.4

0.751

8.7

1.9

1.2

297

0.3

50.8

8.61

67.4

0.626

10.1

54969

TNTC-SO320

AB0477

12-Oct-OO

1.5-2.5 FT

Result Qual

2.6

6.23

3.24

38.7

(Page 19 Of 20)

TNTC-SO325

AB0478

12-Oct-OO

1 - 2 F T
Result Qual

2.45

11.4

0.283

33.7

TNTC-SO327

AB0479

12-Oct-OO
2-3FT

Result Qual

TNTC-SO383
AB0470

27-Sep-OO
4-6FT

Result

2.2

3.02

9.91

0.192
0.182

0.156

0.0956

Qual

TNTC-SO397

AB0471

28-Sep-00

4-6FT
Result Qual

J

0.946

0.359

2.03

0.921

0.31

1.18

0.448

TNTC-SO407

AB0472

28-Sep-OO

8-10 FT

Result

0.333

0.433

0.824

0.295

0.39

0.257

Qual

3ENERAL CHEMISTRY

% Solids Percent 92.2 87.5 82.7 87.5 85.8 87.7 79.4

METALS

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

ron
Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

11900

13.2

18.5

427
0.823

2.19

252000

202
21

99.8

35500

934
18700

5160

0.98

90.8

2630

NO
ND
403

28.8

708

4170

9.88

52.8

0.42

0.159

45900

8.08

3.77

10.5

28500

9.46

13200

1120

14

680

152

14.8

94.6

H

B
H

B

3750

2.14

14.1

0.277

7300

6.27

2.2

3.73

6800

14.2

1870

111

0.021

6.44

354

151
12.4

19.2

H

H

B

B

6190

0.633

4.07

46

0.408

6520

10.1

4.59

7.22

18000

8.61

1640

424

0.031

14.3

822

109
18

29.5

H
B

H

B

B

7180

2.9
27.3
0.389

1410
6.34
1.63
3.38
6930
6.03
629
81.9
0.02
4.37
253

210
11.9
27.1

B

B

4630

6.08

92.4

0.376

26300

8.03

4.4
13

23100

129
7380

1700

0.026

12.6

476

133
14.6

51

B

B

1610

0.779

3.39

38.7

0.154

1610

3.84

1.11

3.53

6370

4.22

434
342

3.29

355

115
10.1

12.3

B

B

B

B

F>ESTICIDES/PCBs

Aroclor1254

Aroclor1260

mg/kg

mg/kg

0.969

5.07 0.0237 J 0.0542 J 0.00951 J 0.0244 J 0.0592 J 0.0405 J

KN3\PBOW\02 GW\TNTC_SO_SD_SW_HITS.xls(3-11 TNTC SO)W2/D3(1:54 PM)



Table 3-11

TNTC - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 20 of 20)
LOCATION_CODE

SAMPLE_NO

SAMPLE.DATE

FK.DEPTH
Parameter

3EMIVOLATILES

Acenaphthylene

Anthracene

3enzo(a)anthracene

3enzo(a)pyrene

3enzo(b)fluoranthene

3enzo(ghi)perylene

3enzo(k)fluoranthene

3is(2-ethvlhexyi)phthalate

Darbazole

Chrysene

Dki-butyl phthalate

3ibenz(a,h)anthracene

Diethyl phthalate

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Ruoranthene

ndeno(1,2,3-cd)pyrene

Methylnaphthalene, 2-

Phenanthrene

Pyrene

Unrts MDC Qual

TNTC-SO320

AB0477

12-Oct-OO

1.5-2.5 FT

Result Qual

TNTC-SO325

AB0478

12-Oct-OO

1 - 2 F T
Result Qual

TNTC-SO327

AB0479

12-Oct-OO

2-3FT

Result Qual

TNTC-SO383

AB0470

27-Sep-OO

4-6FT

Result Qual

TNTC-SO397

AB0471

28-Sep-OO

4-6FT
Result Qual

TNTC-SO407

AB0472

28-Sep-OO

8 - 1 0 FT
Result Qual

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg_

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg_

mg/kg
mg/kg

0.545

4.14

11.1

8.2

10.2

3.4

4.38

0.97

0.109

8.74

0.169

1.4

ND

275

65.5

20.3

3.64

0.0381

5.21

17.1

J

J

J

J

J

J

J

0.0335

0.169

0.176

0.386

J

J

J

0.672

0.06

B

J

0.0392

0.529

J

B

0.0384

0.0361

0.74

0.117

J

J

J

VOLATILES

Acetone

3enzene

Butanone, 2-

Carbon disulflde

Ethylbenzene

kilethylene chloride

Styrene

Toluene
Xylene, o-
Xylenes, m,p-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

0.456

0.00601

0.0818

0.0272

0.00248

0.0104

0.00197

0.0781

0.00323
0.0075

J

J

J

0.0514

0.0139

0.00389

B

J

0.0602

0.00184

0.0122

0.0032

J

B

J

0.0696

0.00185

0.0272

0.00119

0.00583

0.00296

0.00114

J

J

B

J

J

0.0228

0.00706 B

0.151

0.0165

0.00605

0.0052

0.00208

JB

J

0.006 JB

MDC - Maximum detected concentration for the Area of Concern ("B* qualified data not included).

mg/kg - Milligrams per kilogram.
ND - Not detected in this Area of Concern without a 'B' qualifier.
PCB - Polychlorinated biphenyl.
Qual • Laboratory qualifier.

KN3\PBOW\0. •ITC_SO_S0_SW_HITS-xfs@-11 TNTC SO)W2/03(1:54 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter hi Units RBSC MDC VQ

TNTC
PB-BED-MW13
PB-BED-MW13

14-DEC-94
0 toO

Result Qual VQ

TNTC
PB-BED-MW13

5160
17-OCT-96

0 toO
Result Qual VQ

TNTC
PB-BED-MW13

5890
13-NOV-97

0 toO
Result Qual VQ

TNTC
PB-BED-MW13

5895
29-MAY-98

0 toO
Result Qual

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, total
Nitrobenzene
Nitrotoluene, 2-
Nitrotoluene, 3-
Nitrotoluene, 4-
fetryl
Trinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

Y

Y

Mfl/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
M9/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
0.22
0.22
0.36
0.36

0.099
0.099

0.1
0.34
6.1
6.1
6.1
36
109
1.8

3.9
436
147
0.2

0.802
0.1
0.7

21100
0.5

2310
182

1290
ND
10.3

20100

D

-

-
-
-

1 0.1
' 0 .7 ' 5

-
-

1 9
11

-
2.2

-

•

.
0.20
0 22

-
» 0.66 .

-
0.50
034

-
-

1.8
-
-

"'•- V

X1 B

B

- • - * . •

J, • - : •

UJ

B

-
-
-
-
-
-
-
-

-
-
-
-
-
-

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

VQ

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
pg/L
PS/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

610000
2500000

11
13000000

91000
400

2000000
4800000

10000
280000

J

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

430000
2500000

-
1600000

-
-

13000
4800000

9600
16000

300000
-
-

450000
-
-

5000
510000

2000
-

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
3arium
3arium
Seryllium
Beryllium
Cadmium

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
3650
1.5
1.5

0.045
255
255
7.3
7.3
1.8

432
221000

14
4.02
432
3300
3700
ND
17.2

0.962

J
J

J
J

-
-

14- *
-
-
-
-
-
-
-

-<

-
-
-
-
-

mmI s *
-
-

-

-
-
-
-
-

I
-
-

-

-
-
-
-
-

208
-
-
-

-

KN3\PBOW\02 GWVTNTC_QW_RBSC_HITS.xls(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Maqnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Nickel
Potassium
Potassium
Selenium
Selenium
Silver
Sodium
Sodium
Vanadium
Vanadium
Zinc
Zinc

Fl
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units
ug/L
pg/L
pg/L
P9/L
ug/L
ug/L
pg/L
ug/L
pg/L
ug/L
pg/L
ug/L
pg/L
ug/L
pg/L
ug/L
ug/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

RBSC
NE
NE
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
18
NE
NE
26
26

1095
1095

MDC

547000
2664000

15
450
112
471
2.58
1110

22900
979000

36.1
2050

277000
726000

5300
38100
0.68
9.3
170

1540
110000
101000

11.4
202

0.703
1510000
1330000

68.6
647
52

3960

VQ

J

J

J
J

J

TNTC
PB-BED-MW13
PB-BED-MW13

14-DEC-94
0 too

Result
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

23

Qual VQ

TNTC
PB-BED-MW13

5160
17-OCT-96

0 toO
Result

381000
418000

-.!»!13#i<-«"
10.8

-
-
-
-
-

187
-
-

277000
308000

16.0
21.0

-
-
-
-

71100
79000

-
-
-

1010000
1080000

40.2
34.9

Qual

r rf\ i mA
_ i ~ «

VQ

J

J
J
' <-

UJ

TNTC
PB-BED-MW13

5890
13-NOV-97

0 toO
Result

270000
248000

-
-
-
-
-
-

116
244

-
-

200000
180000

-
17.4

-
-
-
-

110000
101000

-
-
-

1510000
1330000

-
-

30.1
47.2

Qual VQ

J

B
B

TNTC
PB-BED-MW13

5895
29-MAY-98

0 toO
Result
140000
125000

-
-
-
-
-

-
207

-
-

14600
9250
43.8
41.9

-
-
-
-
-
-
-
-
-

53500
29500

-
-
-
-

Qual VQ
J
J

J

TC_GW_RBSC_HITS.xls(3-12 TNTC GW RBSC)W2/03<2:0g PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter 1 Fl f" Units

SEMIVOLATILES

Dimethylphenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Isophorone
Methylnaphthalene, 2-
Ulethylphenol, 2-
Methylphenol, 4-
Naphthalene
Phenol

Mg/L

ug/L
ug/L
ug/L
pg/L
pq/L
pg/L
pg/L
pg/L

RBSC

73
0.099
0.099

71
12

182
18

0.62
2190

MDC

16
37600
1330
2.7
34
4.1
4.7
36
69

VQ

J

J
J

J

TNTC
PB-BED-MW13
PB-BED-MW13

14-DEC-94
0 toO

Result

10
-
-

24
-
-

.'.;>•--as ;•'.:.
-

Qual VQ

_ • •

TNTC
PB-BED-MW13

5160
17-OCT-96

0 toO
Result

13
-
-

34
-
-

•Y;.j. <"«'36 -#"
-

Qual

J

VQ

J

r̂ -

TNTC
PB-BED-MW13

5890
13-NOV-97

0 toO
Result

, m
16-
-

4.1
47

62

Qual

J
J

i ,

VQ

J
J
t - r

TNTC
PB-BED-MW13

5895
29-MAY-98

0 toO
Result

13
-
-

27
-" -, "if4 ,~ r

3.3
3.3

69

Qual

~ ^ —

J
!?••?•$
J
J

VQ

J

J

j

j

J
VOLATILES
Acetone

Carbon disuifide
Ethyl benzene
Methylene chloride
Toluene
Trichloroethene
Xylenes, total

pg/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L

61

104
130
4.3
72

0.028
21

13.4

5.8
86
ND
190
ND
860

J

82
-

180 ^
-

- 720 * r

-

3.7
86
-

190 f

-
" -860 . '-»

J j

-

5.8
73
-

170
-

SSjft-r .

D-̂

D

D

D - -

D

D- '

D '•?••

-

_ Z _ _
57
»#-.?».-«!

-
B^TSF

KN3SPBOVA02 GWTNTC_6W_RBSC_HITS.xls(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter hi

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, total
Nitrobenzene
Nitrotoluene, 2-
Nitrotoluene, 3-
Nitrotoluene, 4-
Tetryl
Trinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

Y

Y

Units RBSC MDC

TNTC
PB-TNTC-MW3

5070
27-SEP-96

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW3

5630
21-NOV-97

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW3

5635
18-MAY-98

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW4

5080
30-SEP-96

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW4

5640
24-NOV-97

0 toO
Result | Qual

ug/L
ug/L
ug/L
pg/L
ug/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
0.22
0.22
0.36
0.36

0.099
0.099

0.1
0.34
6.1
6.1
6.1
36
109
1.8

3.9
436
147
0.2

0.802
0.1
0.7

21100
0.5

2310
182
1290
ND
10.3

20100

D

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

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

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

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

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

VQ

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Barium
Barium
Beryllium
Beryllium
Cadmium

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L

3650
3650
1.5
1.5

0.045
255
255
7.3
7.3
1.8

610000
2500000

11
13000000

91000
400

2000000
4800000

10000
280000

432
221000

14
4.02
432

3300
3700
ND
17.2

0.962

J

J
J

J
J

-
-
-
-
-
-
-
-
-
-

-

-
-

-
- 286

-
-
-

270000
17000

-
13000000

-
-

2000000
3000000

2400
-

-
-
-
-
-
-
-
-
-
-

350000
14000

-
1800000

-
-

1300000
2900000

3000
150000

-
6030

-
-

18.6
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
6590 =

-
-

-
-
•

-

-

— y J*

330000
23000

-
9200000

1100000
2100000

2600
5000

432

-
-

-
-
-
-
-

I T C _ G W _ R B S C _ H I T S J I I S ( 3 - 1 2 TNTC GW RBSC)\4/2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 5 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
.ead
Magnesium
Magnesium
Manganese
Vianqanese
Mercury
Mercury
Nickel
Nickel
3otassium
3otassium
Selenium
Selenium
Silver
Sodium
Sodium
Vanadium
Vanadium
Zinc
Zinc

H
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units
Mfl/L
ug/L
pg/L
ug/L
M9/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

RBSC
NE
NE
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
18
NE
NE
26
26

1095
1095

MDC

547000
2664000

15
450
112
471
2.58
1110

22900
979000

36.1
2050

277000
726000
5300

38100
0.68

,_ 9-3

170
1540

110000
101000

11.4
202

0.703
1510000
1330000

68.6
647
52

3960

VQ

J

J

J
J

J

TNTC
PB-TNTC-MW3

5070
27-SEP-96

0 toO
Result

547000
527000

15.0
$7.5
112
131

-
48.6

-
41100
36.1
47.7

216000
211000
5300
5100

-
-

170
198

23700
25300

-
-
-

78900
77000
68.6
87.7
41.9
133

Qual VQ

-

J

J

J

TNTC
PB-TNTC-MW3

5630
21-NOV-97

0 toO
Result

529000
566000

-
-
-

67.5
-
-

132
805

-
-

204000
215000
2900
2950

-
-

77.1
120

25800
26700

-
-
-

79400
86100

-
-

28.5
34.5

Qual VQ

J

B

J

J

TNTC
PB-TNTC-MW3

5635
18-MAY-98

0 toO
Result

402000
341000

-
30.0

-
-
-

31.5
-

23500
-

138
171000
137000

617
973

-
-
-
-

12000
10100

-
-
-

74000
58900

-
-

45.5
80.8

Qual VQ

J

B
B

TNTC
PB-TNTC-MW4

5080
30-SEP-96

0 toO
Result
313000
290000

-
46.9

-
-
-

31.8
188

1 i
)-'

168000
150000

991
1131

- •

-
-
-

46 6
30600
28100

-
-
-

92300
79200
52J
70.1
32.0
112

Qual VQ

-

J

J

J

TNTC
PB-TNTC-MW4

5640
24-NOV-97

0 toO
Result

386000
285000

-

-
-
-
-

403
--- 17400 -

11.0
14.5

181000
145000

1120 a •
800 '

-
-

56.8
52.4

34500
28200
11.4
7.2

-
94900
79700

-
-

52.0
58.7

Qual VQ

J

B

J

J

KN3\PBOW\02 GWTNTC_GW_flBSC_HITSjils(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dimethylphenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Isophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Maphthalene
Phenol
VOLATILES
Acetone
3enzene
Carbon disulfide
Ethyl benzene
Methylene chloride
Toluene
rrichloroethene
Xylenes, total

Fl | Units

ug/L
ug/L
ug/L
ug/L
pg/L
ug/L
ijg/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
M9/L
ug/L
ug/L

RBSC

4.8
73

0.099
0.099

71
12
182
18

0.62
2190

61
0.34
104
130
4.3
72

0.028
21

MDC VU

TNTC
PB-TNTC-MW3

5070
27-SEP-96

o too
Result Qual VQ

TNTC
PB-TNTC-MW3

5630
21-NOV-97

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW3

5635
18-MAY-98

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW4

5080
30-SEP-96

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW4

5640
24-NOV-97

0 toO
Result Qual VQ

55
16

37600
1330
2.7
34
4.1
4.7
36
69

J

J

J
J

J

1.2
-
-
-
-
-
-
-
-
-

J J -
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

13.4
190
5.8
86
ND
190
ND
860

J -
-
-
-

6.9
-
-

1.0 J

U

J

-
-
-
-
-
-
-
-

-
-
-
-

0.47
-
-
-

JB B

-
-
-
-

5.9
-
-
-

B U

-
-
-
-
-
-
-
-

KN3\PB0W NTC_GW_RBSC_HITS.xls(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 7 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter Fl Units RBSC MDC VQ

TNTC
PB-TNTC-MW4

5645
18-MAY-98

0 toO
Result Qual VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Oinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, total
Nitrobenzene
Nitrotoluene, 2-
Nitrotoluene, 3-
Mitrotoluene, 4-
Tetryl
Trlnitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

Y

Y

pg/L
pg/L
ug/l-
Mfl/L
pg/L
ug/L
ug/L
ug/L
ug/L
ug/L
pg/L
pg/L
ug/L
pg/L
pg/L

0.22
0.22
0.22
0.36
0.36
0.099
0.099

0.1
0.34
6.1
6.1
6.1
36
109
1.8

3.9
436
147
0.2

0.802
0.1
0.7

21100
0.5

2310
182

1290
ND
10.3

20100

D

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

TNTC
PB-TNTC-MW5

5090
30-SEP-96

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW5

5650
21-NOV-97

0 toO
Result Qual VQ

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

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

TNTC
PB-TNTC-MW5

5655
18-MAY-98

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW6

5100
02-OCT-96

0 toO
Result Qual VQ

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

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

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

610000
2500000

11
13000000

91000
400

2000000
4800000

10000
280000

J

250000
27000

-
720000

-
400

990000
1600000

3000
280000

-
-
-
-
-
-
-
-
-
-

320000
50000

-
500000

-
-

430000
1000000

3000
7000

380000
26000

-
850000

-
200

240000
1200000

3000
240000

-
-
-
-
-
-
-
-
-
-

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
3arium
3arium
3eryllium
3eryllium
Cadmium

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
pg/L
pg/L
pg/L

3650
3650
1.5
1.5

0.045
255
255
7.3
7.3
1.8

432
221000

14
4.02
432
3300
3700
ND
17.2

0.962

J
J

J
J

-

, * 457©'. '.*
-
-
-
-
-
-
-
-

**. J
-

1960
-
-
-
-
-
-
-
-

-
3490

-
-

-
-
-
-
-

<•

J
-

-
-

-
-
-
-
-

'. ._

-
2660

-
-
-
-
-
-
-
-

J

KN3\PBOW\02 QWTNTC_GW.RBSC_HITSj(ls(3-12 TNTC QW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 8 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Mickel
3otassium
Potassium
Selenium
Selenium
Silver
Sodium
Sodium
Vanadium
Vanadium
Zinc
Zinc

hi
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units
ug/L
ug/L
ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
yg/L
ug/L
ug/L
ug/L
pg/L
pg/L
ug/L
pg/L
pg/L
pg/L

ug/L
pg/L
pg/L
pg/L
pg/L

RBSC
NE
NE
11
11
73
73
146
146

1095
1095
15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
18
NE
NE
26
26

1095
1095

MDC

547000
2664000

15
450
112
471
2.58
1110

22900
979000

36.1
2050

277000
726000
5300
38100
0.68
9.3
170
1540

110000
101000

11.4
202

0.703
1510000
1330000

68.6
647
52

3960

VQ

J

J

J
J

J

TNTC
PB-TNTC-IMW4

5645
18-IMAY-98

0 toO
Result

306000
299000

-
11.0

-
-
-
-
-

8230
-

3 2
140000
136000

582
715

-
-
-
-

21100
22100

60200
62100

-
-

41.2

Qual VQ

B

TNTC
PB-TNTC-IMW5

5090
30-SEP-96

0 toO
Result
126000
135000

-

-
-
-
-
-

6540
-

23.6
51700
53100
503
717

-
-
-
-

15900
16400

-
-
-

178000
178000

-
-

45.0
48.9

Qual VQ

J

J

J

TNTC
PB-TNTC-IMW5

5650
21-NOV-97

0 toO
Result
138000
146000

-
•••'•; ?vi8;4--v-'--, ':-

-

-

-

-

13900
4.2
13.8

54600
55900

522
713

-
-
-

14700
15400

-
-
-

163000
161000

-
-

53.0

Qual VQ

J

J

TNTC
PB-TNTC-MW5

5655
18-MAY-98

0 toO
Result
130000
132000

-
••••.• 2 8 : 0

-

-

-

31.0
-

22700
-

20.1
47700
46400
462
616

-
-
-
-

12300
11700

-

-
127000
113000

-
-

27.0
56.3

Qual VQ

J

B
B

TNTC
PB-TNTC-MW6

5100
02-OCT-96

0 toO
Result

253000
255000

50.7 -
-
-
-
-

146
9940
3.6
18.0

16800
17800
2540
2580

-
-
-
-

14500
14100

-
-
-

17300
17200

-
-

32.9
83.1

Qual

A

VQ

U

U
U

TC_GW_RBSC_HITSjils(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 9 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter | F l | Units RBSC MDC VQ

TNTC
PB-TNTC-MW4

5645
18-MAY-98

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW5

5090
30-SEP-96

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW5

5650
21-NOV-97

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW5

5655
18-MAY-98

0 toO
Result Qual VQ

SEMIVOLATILES
Bis(2-ethylhexyi)phthalate
Dimethylphenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Isophorone
Vlethylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Phenol

Mg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
73

0.099
0.099

71
12
182
18

0.62
2190

55
16

37600
1330
2.7
34
4.1
4.7
36
69

J

J

J
J

J

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

TNTC
PB-TNTC-MW6

5100
02-OCT-96

0 toO
Result Qual VQ

-
-
-
-
-
-
-
-
-
-

VOLATILES
Acetone
Benzene
Carbon disulfide
Ethylbenzene
Methylene chloride
Toluene
Trichloroethene
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
104
130
4.3
72

0.028
21

13.4
190
5.8
86
ND
190
ND
860

J 2.5
-
-
-
-
-
-
-

JB B -
-
-
-

5.7
-

-

U

-
-

0.51
-

0.43
-
-
-

J B

J B

B

B

-
-
-
-

0.51
-
-
-

J B B

-
-
-
-
-
-
-
-

KN3\PBOW\02 GWMNTC_GW_RBSC_HITS.xte(3-12 TNTC QW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 10 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter Fl Units RBSC MDC VQ

TNTC
PB-TNTC-MW6

5660
20-NOV-97

o too
Result Qual VQ

TNTC
PB-TNTC-MW6

5665
16-MAY-98

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW6

5665R
18-MAY-98

0 toO
Result Qual VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, total
Nitrobenzene
Nitrotoluene, 2-
Mitrotoluene, 3-
Nitrotoluene, 4-
Tetryl
Trinilrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

Y

Y

pg/L
ug/L
ug/L
ug/L
pg/L
pg/L
pg/L
ug/L
uo/L
pg/L
ug/L
MEI/L
pg/L
pg/L
pg/L

0.22
0.22
0.22
0.36
0.36

0.099
0.099

0.1
0.34
6.1
6.1
6.1
36
109
1.8

3.9
436
147
0.2

0.802
0.1
0.7

21100
0.5

2310
182

1290
ND
10.3

20100

D

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

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

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

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

610000
2500000

11
13000000

91000
400

2000000
4800000

10000
280000

J

610000
3000

-
920000

-
-
-

640000
10000

130000

610000
180000

-
790000

-
-
-

620000
9000
4000

-
-
-
-
-
-
-
-
-
-

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Barium
Barium
Beryllium
3eryllium
Cadmium

Y

Y

Y

Y

yg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
3650
1.5
1.5

0.045
255
255
7.3
7.3
1.8

432
221000

14
4.02
432
3300
3700
ND
17.2

0.962

J
J

J
J

-
496

-
-
-
-
-
-
-
-

J
-
-
-
-
-
-
-
-

-

-
-
-
-
-
-
-
-
-
-

lTC_GW_RBSC_HITS.xls(3-12 TNTC QW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 11 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Nickel
Potassium
Potassium
Selenium
Selenium
Silver
Sodium
Sodium
Vanadium
Vanadium
Zinc
Zinc

Fl
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units
ug/L
ug/L
ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
H9/L
ug/L
ug/L
ug/L
ug/L

RBSC
NE
NE
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
18
NE
NE
26
26

1095
1095

MDC
547000
2664000

15
450
112
471
2.58
1110
22900
979000

36.1
2050

277000
726000
5300
38100
0.68
9.3
170
1540

110000
101000

11.4
202

0.703
1510000
1330000

68.6
647
52

3960

VQ

J

J

J
J

J

TNTC
PB-TNTC-MW6

5660
20-NOV-97

o too
Result
243000
223000

-
-
-
-
-
-

.1S7Q' .••,
* 2460 '

-
-

17500
15600
4020
3700

-
-
-
-

14300
12200

-
-
-

21300
17600

-
-
-
-

Qual VQ

>

TNTC
PB-TNTC-MW6

5665
16-MAY-98

0 toO
Result
213000
194000

-
-
-
-
-
-

684
2080

-
-

14100
12700
3970" -

^3830 '

-
-
-

12200
9830

-
-
-

15400
9450

-
-
-

66.7

Oual

"\-

VQ

3 •'••

< ,<

B

TNTC
PB-TNTC-MW6

5665R
18-MAY-98

0 toO
Result

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

Qual VQ

KN3\PBOW02 GW\TNTC_GW_R8SC_HITS.!Cls(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 12 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter |F I | Units RBSC MDC VQ

TNTC
PB-TNTC-MW6

5660
20-NOV-97

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW6

5665
16-MAY-98

0 toO
Result Qual VQ

TNTC
PB-TNTC-MW6

5665R
18-MAY-98

0 toO
Result Qual VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dimethylphenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Isophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Phenol

pg/L
pg/L
pg/L
P3/L
ug/L
ug/L
pg/L
ug/L
ug/L
pg/L

4.8
73

0.099
0.099

71
12
182
18

0.62
2190

55
16

37600
1330
2.7
34
4.1
4.7
36
69

J

J

J
J

J

-
-
-
-
-
-
-
-
-

*#*& -
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

VOLAT1LES
Acetone
Benzene
Carbon disulfide
Ethylbenzene
Methylene chloride
Toluene
Trichloroethene
Xylenes, total

ug/L
Mg/L
ug/L
ug/L
Mg/L
pg/L
pg/L
pg/L

61
0.34
104
130
4.3
72

0.028
21

13.4
190
5.8
86
ND
190
ND
860

J -
-
-
-

0.32
-
-
-

JB B

-
-
-
-
-
-
-
-

1.7
-
-
-
-

22
-
-

J B

JTC_GW_RBSC_HITS.xls(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 13 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter JFI Units RBSC MDC VQ

TNTC
TNTC-GW02

AB3002
10-OCT-00
10 to 15

Result Qual VQ

TNTC
TNTC-GW03

AB3003
28-SEP-00
7.4 to 8.4

Result Qual VQ

TNTC
TNTC-GW04

AB3004
28-SEP-00

9 to 10
Result Qual VQ

TNTC
TNTC-GW05

AB3005
10-OCT-00
1.9 to 16.55

Result Qual VQ

TNTC
TNTC-GW06

AB3006
28-SEP-00

13 to 14
Result Qual VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
3initrotoluene, total
Nitrobenzene
Nitrotoluene, 2-
Nitrotoluene, 3-
Nitrotoluene, 4-
TetryJ
Trinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

Y

Y

U9/L
ug/L
M9/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
0.22
0.22
0.36
0.36
0.099
0.099
0.1

0.34
6.1
6.1
6.1
36
109
1.8

3.9
436
147
0.2

0.802
0.1
0.7

21100
0.5

2310
182
1290
ND
10.3

20100

D

-
' 436

-
-

<K802
-
-

1260
-

258
r - i f t i ! • '

94,7
-
-

1890

-

<

-
~0.715
0181

-
-
-
-
-
-
-
-
-
-
-

-2.13 '
GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
3arium
Barium
3eryllium
Beryllium
Cadmium

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
P9/L
pg/L
pg/L
H9 /L

pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

610000
2500000

11
13000000

91000
400

2000000
4800000

10000
280000

J

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

J J

-
• 5 9 * J1

147
-
-
-
-

338
-

4.73
0.88

-
-
-

620

D * ' •

D

D

* - •

D

O

O

-
-
-
-
-
-
-
-
-
-

-

-
-
-
-

ii
-
-
-
-

10 3
9720 "

•_• mo-,"
/ > - ; ' ;

•"',«

-

-
-
-

-
-
-
-
-
-

0.547

'•^^:-:

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
pg/L
M9/L
ug/L

3650
3650
1.5
1.5

0.045
255
255
7.3
7.3
1.8

432
221000

14
4.02
432
3300
3700
ND
17.2

0.962

J
J

J
J

-
15400 -

-

-
. '264

-
1.18

-

IV

a.

-

J - "
J -

-
9370

-
-

11
-

178
-

0.766
-

-

B

J

J

107
12300

-
-

8.22
42.4
143

0.104
1.07

-

B

B

B
1

J

B

-
26400 -

-
-

21.6 ?
-

207
-

2.35
0.962 B

J

J

334

-
-

76.1
155

-
0.608

-
B

art f.

J ~

J

KN3\PBOW\02 GVIOTNTC_QW_RBSC_HITS.xls(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 14 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Waqnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Nickel
Potassium
Potassium
Selenium
Selenium
Silver
Sodium
Sodium
Vanadium
Vanadium
Zinc
Zinc

HI
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units
HSJ/L

ug/L

ug/L
ng/L
pg/L
pg/L
pg/L
ug/L
ug/L
ug/L
ug/L
ug/L
pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
Hq/L
pg/L

RBSC
NE
NE
11
11
73
73
146
146

1095
1095

15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
18
NE
NE
26
26

1095
1095

MDC
547000

2664000
15

450
112
471
2.58
1110

22900
979000

36.1
2050

277000
726000
5300

38100
0.68
9.3
170

1540
110000
101000

11.4
202

0.703
1510000
1330000

68.6
647
52

3960

VU

J

J

J
J

J

TNTC
TNTC-GW02

AB3002
10-OCT-00
10 to 15

Result
-

214000

-
15.6

-
41.4

-
.32200

-
46.1

-
37000

-

1170
-
-
-

38.6
-

4560
-
-
-
-

2640
-

70.4
-

137

Qual VQ

TNTC
TNTC-GW03

AB3003
28-SEP-OO
7.4 to 8.4

Result
-

223000
-

-
13.5

-
29 7

-
47100

-
241

-
43600

-
1070

-
-
-

52.5
-

5080
-
-
-
-

2730
-

49.3
-

162

Qual

:'•-:'•'•'•'•'••-;•':

VQ

TNTC
TNTC-GW04

AB3004
28-SEP-OO

9 to 10
Result
132000
338000

-

1.8
16.2
2 58
26 5
240

29100
-

23.6
29100
34700
236
1890
0.11

0.146
2.04
40.8
1110
6490

-
-
-

2030
2520

-
24

5.89
99.6

Qual

B

B

B
B
B

B

VQ

: " ; ' • • " . . : .

J

J

J
J
J

J

TNTC
TNTC-GW05

AB3005
10-OCT-00
1.9 to 16.55

Result
-

224000
-

-
28.2

-
516

-
72900

-
2060

-
50100

-
1040

-
; • - . - . - : . Q * - - ; • • • :

-

86.4
-

13600
-
-

0.703
-

23600
-

•..••:::'-,111::A%'r

-

993

Qual

-

B

VQ

J

TNTC
TNTC-GW06

AB3006
28-SEP-OO

13 to 14
Result
197000
214000

1.54

-
7.23
2 07
14

771
21800 • -

-
. 1S.S -

46500
49100
• 2 2 6 ' ' .
958

-
-
-

18.5
848
2220
2.73

-
-

3190
3630
1.27

x:?332i6W;F
5.74
53.2

Qual

B

B

• *

B

B
• ? ; ' . ' • • -

B

VQ

J

J

J

J

J

NTC_GW_RBSC_HITS.xls(3-12 TNTC GW RBSC)\4/2K>3(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 15 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dimethyiphenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Isophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Phenol

Fl Units RBSC MDC VQ

TNTC
TNTC-GW02

AB3002
10-OCT-00

10 to 15
Result Qual VQ

TNTC
TNTC-GW03

AB3003
28-SEP-00
7.4 to 8.4

Result Qual VQ

TNTC
TNTC-GW04

AB3004
28-SEP-00

9 to 10
Result Qual VQ

TNTC
TNTC-GW05

AB3005
10-OCT-00
1.9 to 16.55

Result Qual VQ

TNTC
TNTC-GW06

AB3006
28-SEP-OO

13 to 14
Result Qual VQ

pg/L
M9/L
M9/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
73

0.099
0.099

71
12
182
18

0.62
2190

55
16

37600
1330
2.7
34
4.1
4.7
36
69

J

J

J
J

J

-
-

-
-
-
-
-
-

•'f-'fff

-
-
-
-
-
-
-
-
-
-

-
-

-
-
-
-
-
-

-
-

-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

VOLATILES
Acetone
Benzene
Carbon disulfide
Ethylbenzene
Methylene chloride
Toluene
Trichloroethene
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
104
130
4.3
72

0.028
21

13.4
190
5.8
86
ND
190
ND
860

J 6.92

0.76
-

1.18
1
-
-

B

J

B
J

B

J

B
J

134
0.5t '

-
-

0.68
0.83

-
-

J

J
J

J
J

B
J

-
-
-
-

1.2
-
-
-

B

-
-
-
-

1.15
-
-
-

B B

-
-
-
-

0.91
-
-
-

J B

KN3\PBOW02 GWVrNTC_GW_RBSC_HITS.xta<3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 16 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter ]F l [ Units RBSC MDC VQ

TNTC
TNTC-GW07

AB3007
28-SEP-00
12. to 12.6

Result I Quail VQ

TNTC
TNTC-GW08

AB3008
10-OCT-00
10 to 15

Result Qual VQ

TNTC
TNTC-GW09

AB3009
29-SEP-OO
11. to20

Result Qual VQ

TNTC
TNTC-GW10

AB3010
27-SEP-OO

4 to 6
Result Qual VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, total
Nitrobenzene
Nitrotoluene, 2-
Mitrotoluene, 3-
Mitrotoluene, 4-
retryl
Trinitrobenzene, 1,3,5-
Trlnitrotoluene, 2,4,6-

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
pg/L
ug/L
pg/L
ug/L
ug/L
ug/L
pg/L
pg/L
pg/L

0.22
0.22
0.22
0.36
0.36

0.099
0.099

0.1
0.34
6.1
6.1
6.1
36
109
1.8

3.9
436
147
0.2

0.802
0.1
0.7

21100
0.5

2310
182

1290
ND
10.3

20100

D

-

-
-
-
-

-
0 791

-
-
-
-

0.208 J

l- >

J

-
' -419 >.;» '

-
-
-
-
-

- 21100 '
-

— 336^' ';
'Mm?*'-

-
-

20100

AS-"-'.:

r

-
• = -17 :4 > ' .

-
-
-

4S3 '
-

•*• ' 2 3 1 0

~-1290 s

-
-

3.9

- " • * ~~(*

j ,
M A

-
< _ j

-
-
-
-

-
2 61
0 481
0 396

-
-

9.7

J
J

•

*='!!!*.'"

J
J

- *-

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

Mg/L
ug/L
ug/L
MPA
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

610000
2500000

11
13000000

91000
400

2000000
4800000

10000
280000

J

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
3arium
3arium
3eryllium
3eryllium
Cadmium

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
yg/L
pq/L
pg/L
pg/L
jjg/L
pg/L

3650
3650
1.5
1.5

0.045
255
255
7.3
7.3
1.8

432
221000

14
4.02
432
3300
3700
ND
17.2

0.962

J
J

J
J

-
',1£600 '

-
-

-
1.6
-

J

-
4470 • ~

-
-

r 5.15 •'
-

140
-

0.343
-

_

B

J ' ••

B

-
221000

-
-

' 432
-

3540
-

- -17.2
-

' ,

B ^

J "*

J '

-
426

-
-

16.4
21.5

-
-
-

NTC_GW_RBSC_HITS.xls(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 17 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
iron
iron
_ead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Mickel
3otassium
Potassium
Selenium
Selenium
Silver
Sodium
Sodium
Vanadium
Vanadium
Zinc
Zinc

Fl
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units

ug/L
ug/L

ug/L
ug/L
yg/L
ug/L
ug/L
ug/L
ugfl-
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ua/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

RBSC

NE
NE
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
18
NE
NE
26
26

1095
1095

IMDC

547000
2664000

15
450
112
471
2.58
1110

22900
979000

36.1
2050

277000
726000
5300
38100
0.68
9.3
170
1540

110000
101000

11.4
202

0.703
1510000
1330000

68.6
647
52

3960

VQ

J

J

J
J

J

TNTC
TNTC-GW07

AB3007
28-SEP-OO
12. to 12.6

Result
-

514000
-

• '47.2^'
-

21.1
-

45.5
-

i 68500 -
-

' 54.6
-

90000
-

i. 1300
-

0.15
-

56.3
-

5820
-

2.31
-
-

7360
-

" 93.9
-

175

Qual

1

B

B

VQ

J

J

J

TNTC
TNTC-GW08

AB3008
10-OCT-00

10 to 15
Result

-

154000
-

10
-

5.93
-

15.2
-

' 7450 - '
-

-
20700

-
1 317

-
-
-

16.6
-

1650
-
-
-
-

1810
-

17.7
-

42.5

Qual VQ

TNTC
TNTC-GW09

AB3009
29-SEP-00
11. to20

Result
-

2664000
-

450
-

471
-

- 1110
-

979000
-

1460
-

726000
-

~ 3810V
-
-
-

1540 '••-
-

32500
-

202
-
-

28100
-

"647"
-

3960' -

Qual

, , •

B

B

VQ

i< '

J

-

-

TNTC
TNTC-GW10

AB3010
27-SEP-OO

4 to 6
Result

135000
147000

-
-
-
-

3 23
4 13

-
810

-
-

12100
12500

-
0.105

-
2.5

4770
6020

-
-
-

2900
3400

-
1.02
16.5
24.9

Qual

B
B

T *~&

B

B

B

VQ

B
J

J

J

J

KN3\PBOW\02GW\TNTC_GW_RBSC_HITSxls(3-12TNTCGW RBSC)W2/03(2:09 PM)



Table 3-12

TNTC - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 18 of 18)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter ^ ^ J n i t s ^ RBSC MDC VQ

TNTC
TNTC-GW07

AB3007
28-SEP-00
12. to 12.6

Result | Quail VQ

TNTC
TNTC-GW08

AB3008
10-OCT-00
10 to 15

Result Qual VQ

TNTC
TNTC-GW09

AB3009
29-SEP-00
11. to 20

Result Qual VQ

TNTC
TNTC-GW10

AB3010
27-SEP-OO

4 to 6
Result Qual VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dimethylphenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Isophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Maphthalene
Phenol

ug/L
pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
ug/L
ug/L
ug/L

4.8
73

0.099
0.099

71
12
182
18

0.62
2190

55
16

37600
1330
2.7
34
4.1
4.7
36
69

J

J

J
J

J

-
-

' 6.91 f

-
-
-
-
-
-

J J

-

-
-
-
-
-
-

'h -'
&>***

. j ! , . . . ft.

-

-
-
-
-
-
-

-
-

-
-
-
-
-
-

j-tifc

VOLATILES
Acetone
3enzene
Carbon disulfide
Ethyl benzene
viethylene chloride
Toluene
Trichloroethene
Xylenes, total

ug/L
pg/L
pg/L
ug/L
ug/L
pg/L
pg/L
pg/L

61
0.34
104
130
4.3
72

0.028
21

13.4
190
5.8
86
ND
190
ND
860

J -
-
-
-

1.34
-
-
-

B

-
-
-
-

0.94
-
-
-

JB B

-

-
-

0.96
7.88

-
-

J ' >

J B

-
-
-
-

0.71
-
-
-

j B

"-" - Indicates the parameter was not detected.
BOM text antf shaded cell indicates value above RBSC value.
Fl - Filtered ("Y" = Yes).
RBSC - Risk-based screening concentration. JValues reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1 .For chemicals that exhibit both cancer and noncancer effects, whichever
type of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration
is selected as the RBSC.

MDC - Maximum detected concentration for the Area of Concern ("B" qualified data not included).
pg/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established.
Qual - Laboratory qualifier.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method or field blank(s).
N - Tentative identification. Consider present. Special methods may be needed to confirm its presence in future sampling efforts.
D - Dilution.

KN3\PBOW\l lTC_GW_RBSC_HITS.xls(3-12 TNTC GW RBSC)W2/03(2:09 PM)



Table 3-13

WARWP - Historical Surface Water Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 6)

LOCAT1ON_CODE

SAMPLE_NO

SAMPLE.DATE

FK DEPTH
Parameter

EXPLOSIVES

Amino-2-nltrotoluene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinitrotoluene, 3,4-

Nitrotoiuene, 3-

Units Fl MDC Qua!

pg/L

Pg/L

Pg/L

pg/L

Pg/L

0.6

0.3

0.5

0.8

0.6

54

MK-PMU1-SW-SD02

MK01SW02

29-Jun-93

0-0FT

Result Qua!

MK-PMU1-SW-SD03

MK01SW03

29-Jun-93

0-0FT

Result Qual

PB-WA-SW1

PB-WA-SW1

25-Oct-94

0-0FT
Result Qual

PB-WA-SW2

PB-WA-SW2

25-Ocl-94

0-0FT
Result Qual

PB-WA-SW3

PB-WA-SW3

25-Oct-94

0-0FT
Result Qual

PB-WA-SW4

PB-WA-SW4

25-OCI-94

0-0FT
Result Qual

PBWA-SW5

PB-WA-SW5

27-Oct-94

0-OFT
Result Qual

0.3

0.5

0.5 0.6

2.3

0.6

0.6

2.4

0.6

2.5

0.8

54

GENERAL CHEMISTRY

hardness

Phosphorous

Total suspended solids

pg/L

pg/L
pg/L

592000

370

220000 17000 21000 21000 24000 220000

METALS

Aluminum

Aluminum

Arsenic

Arsenic

Barium

Calcium

Calcium

Chromium

Chromium

Cobalt

Copper

ron

ron

-ead

.ead

Magnesium

Magnesium

Manganese

Manganese

Nickel

Potassium

Potassium

Sodium

Sodium

Vanadium

Zinc

Zinc

Pg/L

pg/L

pg/L

pg/L
pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L
ug/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

13800

11400

21.8

17.2

131

115000

106000

23.3

21.2

18.7

20.5

26000

15500

77

20.4

50700

49100

2960

1300

32.7

12800

9370

107000

112000

52.2

191

68

790

35.9

84100

954

20400

31.2

3860

21700

16.6

B

B

B

720

36

85800

1000

20700

37.7

4030

22200

191

B

B

190

150

20

260

210

23

77

230

210

43

260

200

46

10

1600

1300

20

70

KN3\PBOW\02GWWVARWP_SD_SW_HITS.xls<3-13 WARWP SW)V4/2/03<2:15 PM)



Table 3-13

WARWP - Historical Surface Water Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 6)

LOCATION_CODE
SAMPLE.NO

SAMPLE_DATE
FK_DEPTH

Parameter Units B MDC Qual

MK-PMU1-SW-SD02
MK01SW02
29-Jun-93
0-OFT

Result Qual

MK-PMU1-SW-SD03
MK01SW03
29-Jun-93
0-OFT

Result Qual

PB-WA-SW1
PB-WA-SW1

25-Oct-94
0-OFT

Result Qual

PB-WA-SW2
PB-WA-SW2

25-Oct-94
0-OFT

Result Qual

PB-WA-SW3
PB-WA-SW3

25-OCI-94
0-OFT

Result Qual

PB-WA-SW4
PB-WA-SW4

25-Oct-94
0-OFT

Result Qual

PB-WA-SW5
PB-WA-SWS

27-CW-94
0-OFT

Result Qual

SEMIV0LAT1LES
3is(2-ethylhexyl)phthalate
3i-n-octyl phthalate
Phenol

Mg/L
M9/L
ug/L

2.7
7.8
ND

J
J

VOLATILES
Acetone
3romomethane
3utanone, 2-

ug/L
ug/L
yg/L

ND
0.22

7
J

7

KN3\PB0W\ ARWP_SD_SW_HITS.xls(3-13 WARWP SW)\4/2/03(2:15 PM)



Table 3-13

WARWP - Historical Surface Water Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 6)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH

Parameter Units Fl MDC Qual

PB-WA-SW7
PB-WA-SW7

25-CW-94
0-OFT

Result Oual

WARP-SW01
12100

5-NOV-98
0-OFT

Result Qual

WARP-SW02
12110

5-NOV-98
0-OFT

Result Qual

WARP-SW03
12120

5-NOV-98
0-OFT

Result Qual

WARP-SW04
12130

5-NOV-98
0-OFT

Result Qual

WARP-SW05
12140

5-NOV-98
0-OFT

Result Qual

WARP-SW06
12150

S-Nov-98
0-OFT

Result Qual

EXPLOSIVES

Amino-2-nttrotoluene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinitrololuene, 3,4-

Milrotoluene, 3-

pg/L

M9/L
M9/L
pg/L
ug/L
MEI/L

0.6

0.3

0.5

0.8

0.6

54 2.2

GENERAL CHEMISTRY

Hardness
Dhosphorous

Total suspended solids

M9/L

ug/L

Mg/L

592000
370

220000 20000

380000 408000 400000 420000 372000 592000

METALS

Aluminum

Aluminum

Arsenic

Arsenic

3arium

Calcium

Calcium

Chromium

Chromium

Cobalt

Copper

Iron

Iron

.ead

.ead
Magnesium

Magnesium

Manganese

Manganese

Mickel
Dotassium

Potassium

Sodium

Sodium

Vanadium

Zinc

Zinc

pg/L

pg"-

ug/L
pg/L

Mg/L

pgt-
pg/L

ugfl-
pg/L
pg"-
pg/L
(jg/L
ugfl-
pg/L
pg/L
ug/L
Mg/L

ug/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
ug/L

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

13800
11400
21.8
17.2
131

115000
106000

23.3
21.2
18.7
20.5

26000
15500

77

20.4
50700
49100
2960
1300
32.7

12800
9370

107000
112000

52.2
191

68

54

240

230

26

631

107000
104000

1300
153

26000
25600

890

218

9400
8870
38200
37400

27

106000
106000

126

26500
26500
30.6

9730
9340
39300
38800

300

233

106000
104000

747

484

26200
25700

261

97.2

9750
9080

38300
37200

105000
103000

646

589

25800
25400

126

107

9910
9370

39000
37900

13800
6340
20.2
10.9

31100
27600
17.4

21100
8630

25

7.2

46500
44300
1150
669

5590

104000
103000

84.8
42.3

12400

11400

21.8

17.2

115000

71500

23.3

21.2

19000

15500

32.9

20.4

50700

49100

1550

907

5180

5900

107000

112000

52.2

92.5

68

KN3\PBOW\02 GW\WARWP_SD_SW_HITS.)dS(3-13 WARWP SW)W2/03(2:15 PM)



Table 3-13

WARWP - Historical Surface Water Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 6)

LOCAT1ON_CODE
SAMPLE_NO

SAMPLE_DATE
FK DEPTH

Parameter Units

SEMIVOLATILES
3is(2-ethylhexy1)phthalate
Di-n-octyl phthalate
Phenol

MEI/L
pg/L
pg/L

R MDC Qual

2.7
7.8
ND

J
J

PB-WA-SW7
PB-WA-SW7

25-Oct-94
0-OFT

Result |_Qu'ai

WARP-SW01
12100

5-NOV-98
0-OFT

Result Qual

WARP-SW02
12110

5-NOV-98
0-OFT

Result Qual

WARP-SW03
12120

5-NOV-98
0-OFT

Result Qual

WARP-SW04
12130

5-NOV-98
0-OFT

Result Qual

WARP-SW05
12140

5-NOV-98
0-OFT

Result Qual

WARP-SW06
12150

5-NOV-98
0-OFT

Result Qual

6.9 J B

2.7

4

J

JB 4.5 JB 1.4 JB
7.8
1.7

J
JB

1.7

22

J

JB
VOLATILES
Acetone
Sromomethane
Sutanone, 2-

ug/L
pg/L
pg/L

ND
0.22

7
J

1.4

0.22
J B

J

2.6 JB 2.4
0.16

J B

J

3.1

0.21
JB
J

1.6
0.21

JB
J

2.7
0.16

JB
J

ARWP_S0_SW_HITS.xls(3-13 WARWP SW)W2/03(2:15 PM)



Table 3-13

WARWP • Historical Surface Water Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 5 of 6)

LOCATlON_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter Units

EXPLOSIVES

Amino-2-nitrotoluene, 4-

Dinitrobenzene, 1,3-

3lnitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Diniirotoluene, 3,4-

Mltrotoluene, 3-

pg/L

ug/L

ugfl-

pg"-

pg/L

ug/L

R MDC Qual

WRWP-SW006

AD2006

13-Sep-OO

0-OFT

Result Qual

WRWP-SW007

AD2007

13-Sep-OO

0-OFT
Result Qual

WRWP-SW008

AD2008

13-Sep-OO

0-OFT
Result Qual

WRWP-SW009

AD2009

13-Sep-OO

0-OFT
Result Qual

WRWP-SW010

AD2010

13-Sep-OO

0-OFT

Result

0.6

0.3

0.5

0.8

0.6

54

Qual

GENERAL CHEMISTRY

Hardness

Phosphorous

Total suspended solids

ug/L

pg/L

M9/L

592000

370

220000

260 370 260 210

METALS

Aluminum

Aluminum

Arsenic

Arsenic

3artum

Calcium

Calcium

Chromium

Chromium

Cobalt

Copper

ran
ran
_ead

.ead

Magnesium

Magnesium

Manganese

Manganese

Nickel

Potassium

Potassium

Sodium

Sodium

Vanadium

Zinc

Zinc

pg/t-

ug/L

ngfl-
pg/L

MS"-

pg/L

ug/L
pg/L

pg/L
ug/L

Mg/L

pg/L

pg/L

pgrt-
pg/L
pgi-
pg/L
pg/u
pg/L
pg/L

pg/L

pg/L

ugrt-
pg/L
pg/L
pgfl-

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

13800

11400

21.8

17.2

131

115000

106000

23.3

21.2

18.7

20.5

26000

15500

77

20.4

50700

49100

2960

1300

32.7

12800

9370

107000

112000

52.2

191

68

286

9.6

18.3

15400

3

331

29700

91.3

2.1

878

56000

7.5

14

888

7.2

22

18800

2.5

1.6

2.9

1060

43600

265

32

1810

63200

9.7

11.3

313

7.1

20.4

16000

1.2

1.4

284

34000

130

2.1

726

58400

7.9

31.9

13500

10.7

131

21800

19.8

18.7

20.5

26000

16.8

9040

2960

32.7

12800

27100

32.7

145

2610

57.1

69600

3.3

2.1

72
2980

2.8

15500

104

8.9

5060

20100

7.6

19.9

KN3\PBOW\02 GWWARWP_SD_SW_HITS.xls(3-13 WARWP SW)W2/03(2:15 PM)



Table 3-13

WARWP - Historical Surface Water Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 6)

LOCAT1ON_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter

SEMIVOLAT1LES

Bis(2-ethylhexyl)phthalate

Di-n-octyl phthalate

Phenol

Units R MDC Qual

Mg/U

ug/L

pg/L

2.7
7.8
NO

J
J

WRWP-SW006
AD2006

13-Sep-00
0-OFT

Result Qual

WRWP-SW007
AD2007

13-Sep-00
0-OFT

Result Qual

WRWP-SW008
AD2008

13-Sep-00
0-OFT

Result Qual

WRWP-SW009
AD2009

13-Sep-OO
0-OFT

Result Qual

WRWP-SW010
AD2010

13-Sep-OO
0-OFT

Result Qual

VOLATILES

Acetone

aromomethane
Butanone, 2-

M9/L
Mg/L
ug/L

ND
0.22

7
J

Fl - Filtered ("V = Yes).
MDC - Maximum detected concentration for the Area of Concern ("B" qualified data not included).
ug/L - Micrograms per liter.
NO - Not detected in this Area of Concern without a 'B" qualifier.
Qual - Laboratory qualifier.

/ARWP_SD_SW.HITS.xls(3-13 WARWP SW)\4/2/03(2:15 PM)



Table 3-14

WARWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 8)

LOCATION_CODE

SAMPLE_NO

SAMPLE.DATE

FK DEPTH

Parameter Units MDC Qual

MK-PMU1-SW-SD02

MK01SD02

29-Jun-92

0-OFT
Result Qual

MK-PMU1-SW-SD03

MK01SD03

29-Jun-92

0-0FT

Result Qual

PB-WA-SED1

PB-WA-SED1-0.2-1.7

27-Oct-94

0.2-1.7 FT

Result Qual

PB-WA-SED1

PB-WA-SED1-1.7-2.5

27-Oct-94

1.7-2.5 FT

Result Qual

PB-WA-SED2

PB-WA-SED2-0.2-1.0

27-Oct-94

0.2 -1 FT

Result Qual

PB-WA-SED2

PB-WA-SED2-1-2

27-OC1-94

1 -2 FT
Result Qual

PB-WA-SED3

PB-WA-SED3-0.2-1.0

27-Oct-94

0.2 -1 FT

Result Qual

PB-WA-SED3

PB-WA-SED3-1.0-2.0

27-Oct-94

1 - 2 F T

Result Qual

EXPLOSIVES

Amino-4,6-dinitrotoluene, 2-

3initrobenzene, 1,3-

ZHnitrotoluene, 2,4-

ZKnitrotoluene, 2,6-

rrinitrobenzene, 1,3,5-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.3

0.7

0.7

0.4

0.8

0.7
0.5

0.6
GENERAL CHEMISTRY

% moisture

% Solids

Alkalinity

Cation exchange capacity

Kjeldahl Nitrogen

Mitrate

JH

Phosphorous

Total organic carbon

Percent

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH Units

mg/kg

mg/kg

79.7

79

680

5.4

3240

3.4

7.73

236

93400

26

680

5.4

3240

3.4

7.73

3.1

46

22 37 18 23 18

METALS

Aluminum

Antimony

Arsenic

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

17600

0.83

11.3

154

ND

74700

28.7

15.2

24.5

29300

68.5

6770

726

0.02

36.5

3230

1890

36.5

117

3570

28.5

0.13

48000

10

15.1

16800

8.2

3960

489

0.02

952

179

9.8

BN

N1

N*

B

4080

34

0.16

7230

6.8

8.8

10300

6.2

2070

350

782

268

9.8

BN

N*

N*

B

11

19

180

12
1500

46

17

15

220

23

74

22

17

190

19

94

11.3

17

3.2

12

159

20

70

16

16

180

16

57

52

22

12

220

23

73
PESTICIDES/PCBs

DDD, 4,4'-

3DE, 4,4'-

3DT, 4,4'-

Dieldrin

mg/kg

mg/kg

mg/kg

mg/kg

0.0027

0.0027

0.0048

0.0051

0.0027

0.0027

0.0048

0.0051

KN3\PBOW\02 GW\WARWP_SD_SW_HITS.Jds(3-14 WARWP SD)W2/03(2:17 PM)



Table 3-14

WARWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 8)

LOCATION.CODE
SAMPLE.NO

SAMPLE_DATE
FK_DEPTH

Parameter Units MDC Qual

MK-PMU1-SW-SD02
MK01SD02
29-Jun-92
0 - 0 F T

Result Qual

MK-PMU1-SW-SD03
MK01SD03
29-Jun-92
0-OFT

Result Qual

PB-WA-SED1
PB-WA-SED1-0.2-1.7

27-Oct-94
0.2-1.7 FT

Result Qual

PB-WA-SED1
PB-WA-SED1-1.7-2.5

27-Oct-94
1.7-2.5 FT

Result Qual

PB-WA-SED2
PB-WA-SED2-0.2-1.0

27-Oct-94
0.2 -1 FT

Result Qual

PB-WA-SED2
PB-WA-SED2-1-2

27-Oct-94
1-2 FT

Result Qual

PB-WA-SED3
PB-WA-SED3-0.2-1.0

27-Oct-94
0.2 -1 FT

Result Qual

PB-WA-SED3
PB-WA-SED3-1.0-2.0

27-Oct-94
1-2FT

Result Qual

SEMIVOLAT1LES
3enzo(a)anthracene
Benzo(a)pyrene
3enzo(k)fluoranlhene
Chrysene
^luoranthene
Phenanthrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.051
0.053
0.052
0.06
0.11
0.055
0.079

J
J
J
J
J
J
J

VOLATILES
Acetone
3utanone, 2-
Methylene chloride

mg/kg
mg/kg
mg/kg

0.11
0.029
ND

KN3\PB0W /ARWP_SD_SW_HITS.xls(3-14 WARWP SD)\4/2/03(2:17 PM)



Table 3-14

WARWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 8)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter Units MDC Qual

PB-WA-SED4

PB-WA-SED4-0.2-0.5

28-Oct-94

0.2 - 0.5 FT
Result Qual

PB-WA-SED4

PB-WA-SED4-0.5-1.5

28-Oct-94

0.5-1.5 FT

Result Qual

PB-WA-SED5

PB-WA-SED5-0.2-0.5

28-Oct-94

0.2 - 0.5 FT

Result Qual

PB-WA-SED5

PB-WA-SED5-0.5-1.5

28-Oct-94

0.5-1.5 FT

Result Qual

PB-WA-SED6

PB-WA-SED6-0.2-1.3

28-Oct-94

0.2-1.3 FT

Result Qual

PB-WA-SED6

PB-WA-SED6-1.3-1.7

28-Oct-94

1.3-1.7 FT

Result Qual

PB-WA-SED7

PB-WA-SED7-0.2-1.0

27-Oct-94

0.2 - 1 FT

Result Qual

PB-WA-SED7

PB-WA-SED8-0.2-1.7

27-Oct-94

0.2-1.7 FT
Result Qual

EXPLOSIVES

Amino-4,6-dinitrotoluene, 2-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

3initrotoluene, 2,6-

rrinitrobenzene, 1,3,5-

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

0.3

0.7

0.7

0.4

0.8

0.3
0.3

0.4

0.8

0.7
0.7

0.6

0.4

0.4

0.3

0.7

0.7

3ENERAL CHEMISTRY

% moisture

% Solids

Alkalinity

Cation exchange capacity

Kjeldahl Nitrogen

Mitrate

JH

Phosphorous

Total organic carbon

Percent

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH Units

mg/kg
mg/kg

79.7

79

680

5.4

3240

3.4

7.73

236

93400

26 16 29 18 27 20 38 50

44
METALS

Aluminum

Antimony

Arsenic

Jartum

Cadmium

Calcium

Chromium

Cobalt

Copper

ran
.ead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

17600

0.83

11.3

154
ND

74700

28.7

15.2

24.5

29300

68.5

6770

726

0.02

36.5

3230

1890

36.5

117

9.9

3.9

19

149

8.8

36

4

13

3.9

10.7

262

18

50

4.2

11.5

21

169

10.7

44

7.2

17

13

329

20

62

14

16

164

14

59

19

13

250

21

73

10

16

160

13

63
>ESTICIDES/PCBs

DDD, 4,4'-

DDE, 4,4'-

3DT, 4,4'-

Jieldrin

mg/kg

mg/kg

mg/kg

mg/kg

0.0027

0.0027

0.0048

0.0051

KN3\PBOWV02 GW\WARWP_SD_SW_HITS.!(ls(3-14 WARWP SD)W2/03(2:17 PM)



Table 3-14

WARWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 8)

LOCATION_CODE
SAMPLE_NO

SAMPLE.DATE
FK_DEPTH

Parameter Units MDC Qual

PB-WA-SED4
PB-WA-SED4-0.2-0.5

28-Oct-94
0.2 - 0.5 FT

Result Qual

PB-WA-SED4
PB-WA-SED4-0.5-1.5

28-Oct-94
0.5-1.5 FT

Result Qual

PB-WA-SED5
PB-WA-SED5-0.2-0.5

28-Oct-94
0.2 - 0.5 FT

Result Qual

PB-WA-SED5
PB-WA-SED5-0.5-1.5

28-Oct-94
0.5-1.5 FT

Result Qual

PB-WA-SED6
PB-WA-SED6-0.2-1.3

28-Oct-94
0.2-1.3 FT

Result Qual

PB-WA-SED6
PB-WA-SED6-1.3-1.7

28-Oct-94
1.3-1.7 FT

Result Qual

PB-WA-SED7
PB-WA-SED7-0.2-1.0

27-Oct-94
0.2 - 1 FT

Result Qual

PB-WA-SEO7
PB-WA-SED8-0.2-1.7

27-Oct-94
0.2-1.7 FT

Result dual
SEMIVOLATILES
3enzo(a)anthracene
3enzo(a)pyrene
Benzo(k)lluoran(hene
Chrysene
Ruoranthene
Phenanthrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.051
0.053
0.052
0.06
0.11
0.055
0.079

J
J
J
J
J
J
J

VOLATILES
Acetone
Butanone, 2-
Vlethylene chloride

mg/kg
mg/kg
mg/kg

0.11
0.029
ND

KN3VPBOW MRWP_SD_SW_HITS.xls<3-14 WARWP SD)W2/03(2:17 PM)



Table 3-14

WARWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 5 of 8)

LOCATION.CODE

SAMPLE.NO

SAMPLE.DATE

FK DEPTH

Parameter Units MDC Qual

WARP-SD01

11100

5-NOV-98

0-.5FT
Result Qual

WARP-SD02

11110

5-NOV-98

0-.5FT
Result Qual

WARP-SD03

11120

5-NOV-98

0-.5FT
Result Qual

WARP-SD04

11130

5-NOV-98

0-.5FT
Result Qual

WARP-SD05

11140

5-NOV-98

0-.5FT
Result Qual

WARP-SD06

11150

5-NOV-98

0 - .5 FT
Result Qual

EXPLOSIVES
Amino-4,6-dinitrotoluene, 2-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

rrinitrobenzene, 1,3,5-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.3

0.7

0.7

0.4

0.8

WRWP-SD001

AD1001

14-Sep-OO

0 - 1 FT

Result Qual

WRWP-SD002

AD1002

14-Sep-OO

0 - 1 F T

Result Qual

GENERAL CHEMISTRY

% moisture

% Solids

Alkalinity

Cation exchange capacity

Kjeldahl Nitrogen

Nitrate

pH
Phosphorous

Total organic carbon

Percent

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH Units

mg/kg
mg/kg

79.7

79

680

5.4

3240

3.4

7.73

236

93400

19.7

5430

17.1

3960

27.8

9650

17.5

5520

62.4

40200

79.7

93400

52.2

17.5

17300

59.3

17300

METALS

Aluminum

Antimony

Arsenic

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

iron

Lead

Magnesium

Manganese

Mercury

Nickel
Potassium

Sodium

Vanadium

Zinc

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

17600

0.83

11.3

154

ND

74700

28.7

15.2

24.5

29300

68.5

6770

726

0.02

36.5

3230

1890

36.5

117

3170

5.4

26.6

10800

6.7

10.9

13.7

14900

9.7

2110

305

23

48

2450

3.5

13900

5.3

6.4

8.8

9900

6.5

2720

231

13.7

35.1

4260

7.3

36

12300

8.1

10.6

15

16500

9.4

2520

290

24.4

821

58.4

3230

8.6

34.8

16000

7.4

10.8

9.8
24300

8.1
2950

255

18.3

45.3

6880

4.6

65

6710

12.6

15.2

16000

22.6

3130

338

15.2

54.4

9600

8.7

74700

28.7

24.5

18000

32.1

6770

726

24.5

25

77

9150

5.1

83.9

3220

12.9

8.9

12.5

18000

25

2630

301

16.7

1070

549

20.2

56.8

8690

3.6

46

2710

11.7

6.4

92
14100

14.1

2390

142

1Z3

937

268

18

47.2

PESTICIDES/PCBs

DDD, 4,4'-

DDE, 4,4'-

DDT, 4,4'-

Dieldrin

mg/kg

mg/kg

mg/kg

mg/kg

0.0027

0.0027

0.0048

0.0051

KN3\PBOW\02 GW\WARWP_SD_SW_HITS.xls(3-14 WARWP SD)W2/03(2:17 PM)



Table 3-14

WARWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 8)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK DEPTH

Parameter Units MDC Oual

SEMIVOLATILES

Benzo(a)anthracene

3enzo(a)pyrene

Benzo(k)fluoranthene

Chrysene
rluoranlhene
3henanthrene

Pyrene

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.051

0.053

0.052

0.06

0.11

0.055

0.079

J
J
J
J
J
J
J

WARP-SD01

11100

5-NOV-98

0- .5FT
Result Qual

WARP-SD02

11110

5-NOV-98

0-.5FT
Result | Qual

WARP-SD03

11120

5-NOV-98

0-.5FT
Result Qual

WARP-SD04

11130

5-NOV-98

0-.5FT
Result Qual

WARP-SD05

11140

5-NOV-98

0-.5FT
Result Qual

WARP-SD06

11150

5-NOV-98

0-.5FT
Result Oual

WRWP-SD001

AD1001

14-Sep-OO

0 - 1 FT

Result Qual

WRWP-SD002

AD1002

14-Sep-OO

0 - 1 FT
Result Oual

0.051

0.053

0.052

0.06

0.11

0.055

0.079

J

J
J
J
J
J
J

0.047 J

VOLATILES

Acetone

Butanone, 2-
Methylene chloride

mg/kg

mg/kg
mg/kg

0.11

0.029
ND

0.017

0.0056

J

JB 0.0057 JB

0.019

0.029
0.0066

J

JB

0.0078

0.0059

J

JB

0.11

0.021
0.011

J
JB

0.071

0.02

J

JB

KN3\PBOWW AFtWP_SO_SW_HITS.!!lS(3-14 WARWP SD)W2/03(2:17 PM)



Table 3-14

WARWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 7 of 8)

LOCATION_CODE

SAMPLE_NO

SAMPLE.DATE

FK_DEPTH
Parameter Units MDC Qual

EXPLOSIVES

Amino-4,6-dini1rotoluene, 2-

DinHrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

rrinitrobenzene, 1,3,5-

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

0.3

0.7

0.7

0.4

0.8

WRWP-SD003

AD1003

14-Sep-OO

0 - 1 FT
Result Qual

WRWP-SD004

AD1004

14-Sep-OO

0 - 1 FT
Result Qual

WRWP-SD005

AD1005

14-Sep-OO

0 - 1 FT

Result Qual

WRWP-SD006

AD 1006

13-Sep-OO

0 - 1 FT

Result Qual

WRWP-SD007

AD1007

14-Sep-OO

0 - 1 FT
Result Qual

WRWP-SD008

AD1008

14-Sep-OO

0 - 1 FT

Result Qual

WRWP-SD009

AD1009

13-Sep-OO

0 - 1 FT

Result Qual

WRWP-SD010

AD1010

13-Sep-OO

0 - 1 FT
Result Qual

GENERAL CHEMISTRY

% moisture

% Solids

Alkalinity

Cation exchange capacity

(jeldahl Nitrogen

Nitrate

>H
Phosphorous

Total organic carbon

Percent

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH Units

mg/kg

mg/kg

79.7

79

680

5.4

3240

3.4

7.73

236

93400

52

29.9

17100

58.1

36600

47.2

35.2

38000

46.4 53.7

236

31.1

221

79

208

66.2

METALS

Aluminum

Antimony

Arsenic

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Mickel
3o1assium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

17600

0.83

11.3

1S4

ND
74700

28.7

15.2

24.5

29300

68.5

6770

726

0.02

36.5

3230

1890

36.5

117

17600

7.7

126

2890

22.3

11.3

18.3

29300

23.4

3880

371

29

2420

488

36.5

94.8

10600

4.3

94.4

2880

13.9

13.1

15.5

17600

14.7

2900

321

23.6

1490

420

20.5

77.6

12300

4.9

102

3570

16.5

15.2

17.6

20900

19.8

3460

347

23.6

1880

426

24.8

77.2

6930

0.83

4.9

62.5

11000

12

10.5

13.2

13800

27.3

2780

283

14.3

838

553

15.7

45.7

9270

3.5

92.2

3400

12.7

7.7

19.7

16300

18

2780

230

20.8

1040

860

18.7

60.2

16400

5.5

154

6470

22

15

23.4

24200

68.5

5170

637

36.5

3230

1890

30.1

117

2170

2.9

19.2

8810

3.7

4.9

5.6

7490

5

1750

178

10.6

596

63.5

6.4

24.7

3630

3.1

26.9

7990

5.8

6.4

9.8

8790

7.5

1900

183

14.8

804

93.7

9.4

36.7

PESTICIDES/PCBs

DDD, 4,4'-

DDE, 4,4'-

DDT, 4,4'-

Dieldrin

mg/kg

mg/kg

mg/kg

mg/kg

0.0027

0.0027

0.0048

0.0051

KN3\PBOW\02 GW\WARWP_SD_SW_HITS.xls(3-14 WARWP SD)\4/2/03<2:17 PM)



Table 3-14

WARWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 8 of 8)

LOCATION_CODE

SAMPLE_NO

SAMPLE.DATE

FK.DEPTH

Parameter Units MDC | Qua!

WRWP-SD003

AD1003

14-Sep-00

0 - 1 FT

Result Qual

WRWP-SD004

AD1004

14-Sep-00

0 - 1 FT

Result Qual

WRWP-SD005

AD1005

14-Sep-00

0 - 1 FT
Result Qual

WRWP-SD006

AD1006

13-Sep-OO

0 - 1 FT
Result Qual

WRWP-SD007

AD1007

14-Sep-OO

0 - 1 F T
Result Qual

WRWP-SD008

AD1008

14-Sep-OO

0 - 1 FT
Result Qual

WRWP-SD009

AD1009

13-Sep-OO

0 - 1 FT

Result Qual

WRWP-S0010

AD1010

13-Sep-OO

0 - 1 FT
Result Qual

SEMIVOLATUES

3enzo(a)antriracene

3enzo(a)pyrene

3enzo(k)fluoranthene

Chrysene

Fluoranthene

Phenanthrene

Pyrene

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.051

0.053

0.052

0.06

0.11

0.055

0.079

J
J
J
J
J
J
J

VOLATILES

Acetone

Butanone, 2-

Ulethylene chloride

mg/kg

mg/kg

mg/kg

0.11

0.029
ND

MDC • Maximum detected concentration for the Area of Concern ( 'B' qualified data not included).

mg/kg - Milligrams per kilogram.
NO - Not detected in this Area of Concern without a ' B ' qualifier.

PCB - Polychlorinated biphenyl.

Qual - Laboratory qualifier.

ARWP_SD_SW_HITS.Xls(3-14 WARWP SD)W2/03(2:17PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 44)

LOCATION_CODE
SAMPLE.NO

SAMPLE_DATE
FK DEPTH

Parameter Units MDC Qual

PB-WA-S1
PB-WA-S1-0.0-0.5

27-Oct-94
0 - 0.5 FT

Result Qual
EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinilroto)uene, 2-
Dinitrobenzene, 1,3-
Jinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
3initrotoluene, 3,4-
rrinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

9.5

0.5
6.7

19

3.6
4.5

58

12000

PB-WA-S10
PB-WA-S10-3.0-5.0

27-Oct-94
3 - 5 F T

Result Qual

0.7

2.3

5.1
0.3

5.5
0.4

PB-WA-S10
PB-WA-S10-5.0-10.0

27-CM-94
5-10 FT

Result | Qua!

PB-WA-S11
PB-WA-S11-0.0-2.0

25-OCI-94
0 - 2 F T

Result Qual

0.5

0.3

1.1

PB-WA-S11
PB-WA-S11-2.0-5.0

25-Oct-94
2 - 5 F T

Result Qual

PB-WA-S12
PB-WA-S12-0.0-2.0

25-Oct-94
0 - 2 F T

Result Qual

PB-WA-S12
PB-WA-S12-2.0-5.0

25-Oct-94
2 - 5 F T

Result

0.6

Qual

PB-WA-S13
PB-WA-S13-O.O-0.5

13-Dec-94
0 - 0.5 FT

Result | Qual

GENERAL CHEMISTRY
% moisture
METALS
Antimony
Arsenic
Dadmium
Chromium
Sopper
-ead
Manganese
Nickel
Zinc

Percent | 31 18 23 21 12 10 12 17 19

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg"

7.7

23.6
1.6

35

35
27

3300
52
187

6

23

16
366

23
73

5.8

26

3.4

10

455
23
60

14

25

10.9
392

25
68

5.1

16

6.8
18

466
27

76

4.3

10.6
6.4

13
267

19
51

4.8

15

10.6
216
16
41

7.2

29
3.5
16

373
29
58

6.4

14
32
17

200
17
57

KN3\PBOW\O2 QW\WARWP_SO_HITS.xls(PB-WALOCATIONS)\4/2/03(3:41 PM)



Table 3-15

WARWP • Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 44)

LOCAT)ON_CODE
SAMPLE_NO

SAMPLE_DATE
FK_DEPTH

Parameter

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-

Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-

Jinitrotoluene, 2,6-

Oinitrotoluene, 3,4-

rriniirobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

Units MDC Qual

PB-WA-S13
PB-WA-S13-0.0-3.0

18-Oct-94
0 -3FT

Result Qual

mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

9.5

0.5

6.7

19
3.6

4.5

58
12000

PB-WA-S13
PB-WA-S13-3.0-5.0

18-Oct-94
3-5FT

Result Qual

0.3

0.6

1.6

PB-WA-S13
PB-WA-S13-5.0-10.0

18-Oct-94
5-10 FT

Result Qual

0.5

PB-WA-S14
PB-WA-S14-0.0-2.0

25-Oct-94
0 -2FT

Result Qual

0.4

PB-WA-S14
PB-WA-S14-2.0-5.0

25-Oct-94
2 -5FT

Result Qual

PB-WA-S15
PB-WA-S15-0.0-2.0

24-Oct-94
0 -2FT

Result Qual

0.3

0.5
0.4

0.3

PB-WA-S15
PB-WA-S15-2.0-5.0

24-Oct-94
2-5FT

Result Qual

PB-WA-S16
PB-WA-S16-0.0-2.0

18-Oct-94
0-2FT

Result Qual

GENERAL CHEMISTRY
% moisture Percent I 31
METALS
Antimony

Arsenic
Cadmium

Chromium
Copper
Lead

Manganese

Nickel
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg*g
mg/kg
mg/kg

7.7

23.6
1.6
35

35
27

3300
52
187

13 18 17 7 9 10 8 15

16
7.4

15
184

20
55

11

8.8
11.1
220

22
54

23

12
18

434

35
59

5.6

9.2
5.1
10.3
398
17
45

5.5

9.9
7.4 ,
8.4

198

19
46

6.1

16
7.1
17

433

21
64

4.8

13
7.1
12

413

23
62

4.4

21
2.8
8.4
165
10.1
32

KN3\PBOWV ARWP_SO.HUS.xls(PB-WA LOCATIONS)V4/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 44)

LOCATION_CODE
SAMPLE_NO

SAMPLE_DATE
FK DEPTH

Parameter

EXPLOSIVES
Amino-2,6-dinltrotoluene, 4-

Amino-4,6-dnitrotoluene, 2-
Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-
Dlnitrololuene, 2,6-

Diniirololuene, 3,4-

Trinitrobenzene, 1,3,5-

rrinitrotofuene, 2,4,6-

Units MDC Qual

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mgykg
mg/kg

mg/kg

9.5
0.5
6.7
19
3.6
4.5
58

12000

PB-WA-S16
PB-WA-S16-2.0-4.0

18-Oct-94
2 - 4 F T

Result Qual

PB-WA-S17
PB-WA-S17-0.0-0.5

13-Dec-94
0 - 0.5 FT

Result Qual

PB-WA-S17
PB-WA-S17-0.0-3.0

19-Od-94
0-3FT

Result Qual

0.3

0.3

PB-WA-S17
PB-WA-S17-3.0-5.0

19-OCI-94
3-5FT

Result Qual

0.5

PB-WA-S17
PB-WA-S17-5.0-10.0

19-Oct-94
5 - 1 0 FT

Result Qual

0.5
1.9
3.3
0.3

4.2
2.1

PB-WA-S18
PB-WA-S18-0.0-3.0

18-Oct-94
0-3FT

Result Qual

PB-WA-S18
PB-WA-S18-3.0-5.0

18-Oct-94
3-5FT

Result Qua)

0.3
0.7

0.9

PB-WA-S18
PB-WA-S18-5.0-10.0

18-Oct-94

5 - 1 0 FT
Result

0.3

0.9

Qual

GENERAL CHEMISTRY
% moisture Percent | 31

METALS
Antimony

Arsenic
Cadmium

Chromium
Copper
.ead
Manganese

Nickel
Zinc

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

7.7

23.6
1.6
35
35
27

3300
52
187

19 22 14 12 16 21 17 I 25

6.9

19
5.3
8.9
185
9.5
33

7.4

8.5

19
3.7
22

270
18
69

17
8.5
23

1023
31
80

8.5

16
8.2
16

398
22
64

5.4

11.2
11.3
11.4
274
18
50

3.9

20
16
19

1000
34
87

11
9.3
12

325
18
54

19
5.9
15

333
24
57

KN3\PBOW02 G W \ W A R W P _ S O _ H I T S . X I S ( P B - W A LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 44)

LOCATlON_CODE

SAMPLE.NO

SAMPLE_DATE

FK_DEPTH

Parameter Units MDC Qual

PB-WA-S19
PB-WA-S19-0.0-2.0

24-Oct-94
0 - 2 F T

Result Qual

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrololuene, 2-

Dinitrobenzene, 1,3-
Dinitrotoluerve, 2,4-

Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-

rrinilrobenzene, 1,3,5-
Trinitrololuene, 2,4,6-

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

9.5

0.5
6.7

19
3.6
4.5

58

12000

PB-WA-S19
PB-WA-S19-2.0-5.0

24-Oct-94

2 - 5 F T

Result Qual

PB-WA-S2
PB-WA-S2-0.0-0.5

27-CM-94
0 - 0.5 FT

Result Qual

PB-WA-S20
PB-WA-S20-0.0-0.5

29-Oct-94
0 - 0.5 FT

Result Qual

0.3
0.4

0.7

PB-WA-S21

PB-WA-S21-0.0-2.0

17-Oct-94

0 -2FT
Result Qual

0.5

PB-WA-S22
PB-WA-S22-2.0-5.0

18-Oct-94
2 - 5 F T

Result Qual

PB-WA-S23
PB-WA-S23-0.0-0.5

29-OCI-94
0 - 0.5 FT

Result Qual

0.4

0.5

PB-WA-S24

PB-WA-S24-5.0-10

19-Oct-94

5-10 FT
Result

0.3

1.5

3.8
0.3

3.1
3

Qual

GENERAL CHEMISTRY
% moisture Percent | 31 14 13 21

METALS
Antimony

Arsenic

Cadmium
Chromium

3opper

-ead
Manganese
Mickel

Zinc

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

7.7

23.6
1.6

35
35
27

3300
52
187

5.7

22

6.2

20
442

27
79

7.7

22
11

15
494

31
66

5.7

10.8

7.6

10

329
20

17 18 I 6 16 14

4.6

16
2.9

12

190

16
45

5.2

16

6

15
695

29
72

5

1.6
12

14

8.5
3300

52
37

5

18

3.1

13
290

18
51

11.2

5.3
11

198

15
43

KN3\PB0W I A R W P _ S O _ H I T S J < I S ( P B - W A LOCATIONS)\4/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 5 of 44)

LOCATION.CODE
SAMPLE_NO

SAMPLE.DATE
FK DEPTH

Parameter

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-

Dinitrotoluene, 3,4-
rrinitrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-

Units MDC | Qual

PB-WA-S3
PB-WA-S3-0.0-0.5

27-Oct-94
0 - 0.5 FT

Result Qual

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

9.5
0.5

6.7
19
3.6
4.5
58

12000

PB-WA-S4
PB-WA-S4-0.0-0.5

29-Oct-94
0-0.5 FT

Result Qual

PB-WA-S5
PB-WA-S5-0.0-2.0

17-Oct-94
0-2FT

Result Qual

PB-WA-S5
PB-WA-S5-2.0-5.0

17-0ct-94
2-5FT

Result Qual

0.3

0.6

0.4

0.7
1.3

3

0.3

PB-WA-S6
PB-WA-S6-0.0-2.0

17-OCI-94
0-2FT

Result Qual

0.3

PB-WA-S6
PB-WA-S6-2.0-5.0

17-Oct-94
2-5FT

Result Qual

0.6

2.4

3

4.2

PB-WA-S7
PB-WA-S7-0.0-2.0

18-Oct-94
0-2FT

Result Qual

PB-WA-S7
PB-WA-S7-2.0-5.0

18-Oct-94
2-5FT

Result

0.3

0.4

Qual

GENERAL CHEMISTRY

% moisture
METALS
Antimony
Arsenic
Cadmium
Chromium
Copper

Lead
Manganese
Nickel
Zinc

Percent | 31 31 18 19 18

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

7.7
23.6
1.6
35
35
27

3300
52
187

6.5

16
11.3
16

841

29
78

12
2.4
12

350
15
49

4.7

35

19

1012
35
91

4.8

17
7.1
11.7

305
26
62

18 22 10 13

16
3.3
15

268
21
66

5.6

12.7

7.8
11.5
282

22
56

4.4

14
3.6
16

300
16
64

5.1

16
14

20
1011
31
60

KN3\PBOVW>2 GW\WARWP_SO_HITS.XIS(P8-WALOCATIONS)\4/2/03<3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH
Parameter Units MDC Qual

PB-WA-S8
PB-WA-S8-0.0-2.0

18-OCI-94
0 - 2 F T

Result Qual

PB-WA-S6
PB-WA-S8-2.0-5.0

18-Oct-94
2-5FT

Result Qual

PB-WA-S9
PB-WA-S9-0.0-2.0

18-Oct-94
0-2FT

Result Qual

PB-WA-S9
PB-WA-S9-2.0-5.0

18-Oct-94
2-5FT

Result Qual

EXPLOSIVES
Amino-2,6-dinitroto)uene, 4-

Amino-4,6-dinitrololuene, 2-

Dlnllrobenzene, 1,3-

3initrotoluene, 2,4-

DinHrotoluene, 2,6-
DinKrotoluene, 3,4-
rrinitrobenzene, 1,3,5-

rrinttrotoluene, 2,4,6-

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

9.5
0.5
6.7
19
3.6
4.5
58

12000
GENERAL CHEMISTRY
% moisture Percent | 31 16 5 14 23

METALS
Antimony
Arsenic

Cadmium
Chromium

Copper

Lead

Manganese

Mickel
Zinc

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

7.7
23.6
1.6
35
35
27

3300
52
187

4.5

14

13

702
17
57

5.3
1.4

13
2.4
7.4

621

16
34

6.2

30
2.6
7.8
163
10.3
33

3.9

23

7.9
156
9.4
34

KN3\PBOWC \RWP_SO_HITS.xls(PB-WA LOCAT10NS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 7 of 44)

LOCATION_CODE

SAMPLE.NO

SAMPLE.DATE

FK DEPTH
Parameter Units MDC Qual

MK-MW12
MK01SB04
29-Jun-93
0 - 2 F T

Result Qual

EXPLOSIVES

Amino-2,6-dinitrololuene, 4-

Amino-2-nitrololuene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Mnitrotoluene, 2,6-

Jinitrotoluene, 3,4-

vlitrobenzene

vlitrotoluene, 2-

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

9.5
0.9
6.7

19

3.6

4.5

1.1

0.9

58

12000

PB-BG-S1

PB-BG-S1-0.5-3.0

30-Od-94

0.5 - 3 FT

Result Qual

PB-BG-S1

PB-BG-S1-3.0-5.0

30-Oct-94

3-5FT
Result Qual

PB-BG-S2

PB-BG-S2-0.5-3.0

30-Oct-94

0.5 - 3 FT
Result Qual

PB-BG-S2

PB-BG-S2-3.0-5.0

30-Oct-94

3-5FT
Result Qual

PB-BG-S3

PB-BG-S3-O.5-3.0

l-Nov-94

0.5 - 3 FT

Result Qual

PB-BG-S3

PB-BG-S3-3.0-4.0

l-Nov-94

3-4FT
Result Qual

PB-BG-S4

PB-BG-S4-0.5-3.0

30-Oct-94

0.5 - 3 FT
Result Qual

GENERAL CHEMISTRY

% moisture

Alkalinity

Cation exchange capacity

Kjeldahl Nitrogen

Nitrate

PH
Phosphorous

Sulfate

Total organic carbon

Percent

mg/kg
mg/kg

mg/kg

mg/kg

pH units

mg/kg

mg/kg

mg/kg

31

830

5.2
2130
150
8
31

3330
1990

8 12 10 14 8 9 17

METALS

Aluminum

Antimony

Arsenic

3arium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mickel

Potassium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000
7.7
23.6
165
1.6

67600
35
21
35

36000
27

23400
3300
52

5630
1270
40.5
187

4770

23.4

0.14

4710

5.1
6

9970

4.6
1540

322

543
137
13.5

BN

B

N*

N*

B
B

6.8

11

3.6

8.5

270
13

41

10

14

5.2

9.5

400
16

39

6.3
8.4

17

2.3

11

340
16

51

12

17

4

9.9

314
17

45

3.5

6.2

5.3

152
9

43

15

13

35

24

154
33

187

7.6
17

13

34

27

24
11

13

KN3\PBOW\02 GW\WARWP_SO.HITS.xls(MK, PB-BQ, PB-RB LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 8 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter UnHs MDC | Qual

MK-MW12

MK01SB04

29-Jun-93

0-2FT
Result Qual

PB-BG-S1

PB-BG-S1-0.5-3.0

30-Oct-94

0.5 - 3 FT

Result Qual

PB-BG-S1

PB-BG-S1-3.0-5.0

30-Oct-94

3-5FT
Result Qual

PB-BG-S2

PB-BG-S2-0.5-3.0

30-Oct-94

0.5 • 3 FT
Result Qual

PB-BG-S2

PB-BG-S2-3.0-5.0

30-OCI-94

3-5FT
Result Qual

PB-BG-S3

PB-BG-S3-0.5-3.0

1-NOV-94

0.5 - 3 FT

Result Qual

PB-BG-S3

PB-BG-S3-3.0-4.0

i-Nov-94

3-4FT
Result | Qual

PB-BG-S4
PB-BG-S4-0.5-3.0

30-OCJ-94
0.5-3FT

Result dual

SEMIVOLATILES

3is(2-ethylhexyl)phthalale mg/kg 1.07 0.41 1.07

VOLATILES

Dichloroethene, cis-1,2-

Toluene

rrichloroethene
Xylenes, total

mg/kg

mg*g

mg/kg
mg/kg

0.0013

0.0035

0.0046
0.0035

0.002

0.0014

0.0022

0.0012

0.0013
0.0045

0.0017 0.0019 0.0035

0.0035

KN3VPBOWU ARWP_SO_HITS.xls(MK. PB-BQ, PB-R8 LOCATIONS)W2/03<3:41 PM)



Table 3-15

WARWP • Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 9 of 44)

LOCATION_CODE

SAMPLE.NO

SAMPLEJDATE

FK_DEPTH
Parameter Units MDC Qual

PB-BG-S5

PB-BG-S5-0.5-3.0

30-Oct-94

0.5 - 3 FT
Result Qual

PB-BG-S5

PB-BG-S5-3.0-5.0

30-Oct-94

3-5FT
Result dual

PB-BG-S6

PB-BG-S6-0.5-3.0

1-N0V-94

0.5 - 3 FT
Result Qual

PB-BG-S6

PB-BG-S6-3.0-4.5

i-Nov-94

3-4 .5 FT
Result Qual

PB-BG-S7

PB-BG-S7-0.5-3.0

1-NOV-94

0.5 - 3 FT
Result Qual

PB-BG-S8

PB-BG-S8-0.5-3.0

30-Oct-94

0.5 - 3 FT
Result Qual

PB-BG-S9

PB-BG-S9-0.5-3.0

i-Nov-94

0.5 - 3 FT
Result Qual

PB-BG-S9

PB-BG-S9-3.0-5.0
i-Nov-94
3-5FT

Result Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-2-nitrotoluene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinitrotoluene, 3,4-

Nitrobenzene

Mitrotoluene, 2-

Frinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

9.5

0.9

6.7

19

3.6

4.5

1.1

0.9

58

12000

GENERAL CHEMISTRY

% moisture

Alkalinity

Cation exchange capacity

Kjeldahl Nitrogen

Nitrate

pH
Phosphorous

Sulfate

Total organic carbon

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH units

mg/kg

mg/kg

mg/kg

31

830

5.2

2130

150

8

31

3330

1990

10 15 13 13 12 16 10 18

METALS

Aluminum

Antimony

Arsenic

3arium

Cadmium

Calcium

Dhromium

Cobalt

Copper

ran
Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7

23.6

165

1.6

67600

35

21

35

36000

27

23400

3300

52

5630

1270

40.5

187

6.7

17

17

10

11

220

28

54

5.9

6.1

29

6.7

13

330

33

64

6.4

23

6

14

15

78

15

56

8.3

9.1

7.5

11

21

20

34

7.5

14

14

34

22

63

24

32

6.4

19

10

27

23

8.7

9.4

10

9.2

6.6

133

7.6

24

15

17

15

695
30

61

KN3\PBOW\02 QW\WARWP_SO_HITS.XIS(MK, PB-BG. PB-RB LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 10 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE.DATE

FK_DEPTH

Parameter Units MDC Qual

PB-BG-S5

PB-BG-S5-0.5-3.0

30-Oct-94

0.5 - 3 FT
Result Qual

PB-BG-S5

PB-BG-S5-3.0-5.0

30-Oct-94

3-5FT
Result Qual

PB-BG-S6

PB-BG-S6-0.5-3.0

i-Nov-94

0.5 - 3 FT
Result Qual

PB-BG-S6

PB-BG-S6-3.0-4.5

1-N0V-94

3 - 4.5 FT

Result Qual

PB-BG-S7

PB-BG-S7-0.5-3.0

1-NOV-94

0.5 - 3 FT
Result Qual

PB-BG-S8

PB-BG-S8-0.5-3.0

30-Oct-94

0.5 - 3 FT
Result Qual

PB-BG-S9

PB-BG-S9-0.5-3.0

i-Nov-94

0.5 - 3 FT

Result | Qual

PB-BG-S9

PB-BG-S9-3.0-5.0

i-Nov-94

3-5FT
Result Qual

SEMIVOLATILES

3is(2-ethylhexyl)phthalate mg/kg 1.07 0.98 I I
VOLATILES

Dichloroethene, cis-1,2-

Toluane

rrichloroethene

Xylenes, total

mg/kg

mg/kg

mg/kg

mg/kg

0.0013

0.0035

0.0046
0.0035

0.0012 J

0.0013

0.0046 0.0022

KN3\PBOW\i ARWP_SO_HITS.«ls(MK. PB-BG. PB-RB LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 11 of 44)

LOCAT1ON_CODE
SAMPLE_NO

SAMPLE_DATE
FK_DEPTH

Parameter Units MDC

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Dinltrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinclrololuene, 3,4-
Mitrobenzene
Nitrotoluene, 2-
rrinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

9.5

0.9

6.7

19

3.6

4.5

1.1

0.9

58

12000

Qual

PB-PR-S1
PB-PR-S1-0.0-2.0

31-Oct-94
0 -2FT

Result Qual

PB-PR-S1
PB-PR-S1-2.0-5.0

31-Oct-94
2 -5FT

Result Qual

0.4

0.3

PB-PR-S10
PB-PR-S10-0.0-3.0

29-Oct-94
0 -3FT

Result Qual

PB-PR-S10
PB-PR-S10-3.0-5.0

29-OCI-94
3-5 FT

Result Qual

PB-PR-S10
PB-PR-S1O-5.O-10.0

29-Oct-94
5-10 FT

Result Qual

PB-PR-S11
PB-PR-S11-0.0-3.0

29-Oct-94
0 -3FT

Result Qual

1.6
2.6

2.8

2.5

2.2

5.2

PB-PR-S11
PB-PR-S11-3.0-5.0

29-OC1-94
3 - 5 F T

Result Qual

PB-PR-S11
PB-PR-S11-5.0-10.0

29-Oct-94
5-10 FT

Result Qual

GENERAL CHEMISTRY
% moisture
Alkalinity
Cation exchange capacity
<jeldahl Nitrogen
Nitrate
pH
Phosphorous
Sulfate
Total organic carbon

Percent
mg/kg
mg/kg
mg/kg
mg/kg

pH units
mg/kg
mg/kg
mg/kg

31

830

5.2

2130
150

8

31

3330
1990

6 12 15 17 21 9 18 19

METALS
Aluminum
Antimony
Arsenic
3arium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
.ead
Magnesium
Manganese
Nickel
'otassium
Sodium
Vanadium
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

21000
7.7

23.6
165
1.6

67600
35
21
35

36000
27

23400
3300

52

5630
1270
40.5
187

8.7

5.9

150

6.7

23

4.1

11

3.3

8.4

260

10

31

22

15

12

820

15

38

9.6

17

14

18

1040
35

65

12

18

9.4

11

490

25

56

11

5.9

150

6.4

24

7.3

8

15

13

8.9

800

24

52

15

16

11

720
30

58

KN3\PBOW02 GW\WARWP_SO_HITS.XIs(MK. PB-BG, PB-RB LOCATIONS)W2/03(3:4t PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 12 of 44)

LOCATION.CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter Units MDC Qual

PB-PR-S1

PB-PR-S1-0.0-2.0

31-Oct-94

0-2FT
Result Qual

PB-PR-S1

PB-PR-S1-2.0-5.0

31-Oct-94

2-5FT
Result | Qual

PB-PR-S10
PB-PR-S10-0.0-3.0

29-Oct-94
0-3FT

Result Qual

PB-PR-S10

PB-PR-S10-3.0-5.0

29-Oct-94

3-5FT
Result Qual

PB-PR-S10

PB-PR-S10-5.0-10.0

29-OCI-94

5 - 1 0 FT

Result Qual

PB-PR-S11

PB-PR-S11-0.0-3.0

29-OCI-94

0-3FT
Result Qual

PB-PR-S11

PB-PR-S11-3.0-5.0

29-Oct-94

3-5FT
Result Qual

PB-PR-S11

PB-PR-S11-5.0-10.0

29-Oct-94

5 - 1 0 FT

Result Qua)

SEMIVOLATILES

3ls(2-ethylhexyt)phthalate mg/kg 1.07 I
VOLATILES

Dichloroethene, cis-1,2-

Toluene

Trichloroelhene

Xylenes, total

mg/kg

mg/kg

mg/kg
mg/kg

0.0013

0.0035

0.0046
0.0035

ARWP_SO_HITS.xls<MK, PB-BG. PB-RB LOCATIONS)W2/03<3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 13 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-2-nitrololuene, 4-

Jinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinitrololuene, 3,4-

^itrobenzene

Mitrotoluene, 2-

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

Units MDC Qual

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg

9.5
0.9
6.7
19

3.6

4.5

1.1

0.9

58

12000

PB-PR-S12

PB-PR-S12-0.0-3.0
30-Oct-94
0-3FT

Result Qual

PB-PR-S12

PB-PR-S12-3.0-5.0

30-Oct-94

3-5FT
Result Qual

PB-PR-S12

PB-PR-S12-5.0-10.0

30-Oct-94

5 -10FT
Result Qual

1.1

1.2

0.3

2.7

1.5

1.6

0.3

2.8

PB-PR-S13

PB-PR-S13-0.0-0.5

11-Dec-94

0 - 0.5 FT

Result Qual

PB-PR-S13

PB-PR-S13-0.0-3.0

31-Oct-94

0-3FT
Result Qual

PB-PR-S13

PB-PR-S13-3.O-10.0

31-Oct-94

3 - 1 0 FT

Result Qual

PB-PR-S13

PB-PR-S13-3.0-5.0

31-Oct-94

3-5FT
Result Qual

0.4

PB-PR-S13

PB-PR-S13-5.0-10.0

31-Oct-94

5-10 FT

Result

0.7

32
5.2
0.5
0.5

9.4
0.5

Qual

QENERAL CHEMISTRY

% moisture

Alkalinity

Cation exchange capacity

Kjeldahl Nitrogen

-Jitrate

pH
Phosphorous

Sulfate

Total organic carbon

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH units

mg/kg

mg/kg

mg/kg

31

830

5.2

2130

150
8
31

3330

1990

17 18 17 20 12 24.5

830

5.2

2130

150

8

31

3330

1990

11 19

METALS

Aluminum

Antimony

Arsenic

3arium

Cadmium

Dalcium

Chromium

Cobalt

Copper

Iron

Lead
Magnesium

Manganese

Mickel

Potassium
Sodium

Vanadium
Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

21000

7.7
23.6

165
1.6

67600

35
21
35

36000

27
23400

3300

52
5630

1270

40.5

187

6.7

8.7

12

18

810

8.3

28

11

16

12

8.9

520

23

49

9.3

14

14

9.2

410

20

47

10

21

5.9

19

390

20

64

4.4

13

3.8

9.8

330

9.7

33

1500

3.6

17

11

13

530

20

53

15

17

12

15

580
22

58

KN3\PBOW\02 GW\WARWP_SO_MTS.xls(MK, PB-BG, PB-RB LOCATIONS)\4/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 14 of 44)

LOCATION.CODE
SAMPLE_NO

SAMPLE_DATE
FKJDEPTH

Parameter Units MDC Qual

PB-PR-S12
PB-PR-S12-0.0-3.0

30-Oct-94
0 - 3 F T

Result Qual

PB-PR-S12
PB-PR-S12-3.0-5.0

30-OCI-94
3 - 5 F T

Result Qual

PB-PR-S12
PB-PR-S12-5.0-10.0

30-Oct-94
5-10 FT

Result | Qual

PB-PR-S13
PB-PR-S13-0.O-0.5

11-Deo-94
0 - 0.5 FT

Result | Qual

PB-PR-S13
PB-PR-S13-0.0-3.0

31-Oct-94
0 - 3 F T

Result Qual

PB-PR-S13
PB-PR-S13-3.0-10.0

31-Oct-94
3-10 FT

Result Qual

PB-PR-S13
PB-PR-S13-3.0-5.0

31-Oct-94
3 - 5 F T

Result Qual

PB-PR-S13
PB-PR-S13-5.0-10.0

31-Oet-94
5 -10 FT

Result Qual

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate mg/kg 1.07
VOLATILES
Dichloroethene, cis-1,2-
Tduene
Trichloroethsne
Xylenes, total

mg/kg
mg/kg
mg/kg
mg/kg

0.0013
0.0035
0.0046
0.0035

*ARWP_SO_HITS.xls(MK. PB-BQ, PB-RB LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 15 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter

EXPLOSIVES

Amino-2,6-dinttrotoluene, 4-

Amino-2-nitrotoluene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinltrotoluene, 2,6-

Dinitrotoluene, 3,4-

Nitrobenzene

Wrotoluene, 2-

rrinitrobenzene, 1,3,5-

Trinitrotoluene, 2,4,6-

Units MDC Qual

PB-PR-S14

PB-PR-S14-0.0-0.5

11-Dec-94

0 - 0.5 FT
Result Qual

PB-PR-S14

PB-PR-S14-0.0-3.0

7-N0V-94

0-3FT
Result Qual

PB-PR-S14

PB-PR-S14-3.0-5.0

7-N0V-94

3 -5FT

Result Qual

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

mg/kg

9.5

0.9

6.7

19

3.6

4.5

1.1

0.9

58

12000

9.5

6.4

4.5

58

12000

PB-PR-S14

PB-PR-S14-5.O-1O.0

7-NOV-94

5-10 FT

Result Qual

2

6.7

19

2.9
1.7

0.9
18

340

PB-PR-S15

PB-PR-S15-0.0-3.0

30-Oct-94

0-3FT
Result Qual

PB-PR-S15

PB-PR-S15-3.0-5.0

30-Oct-94

3-5FT
Result Qual

0.6 0.3

PB-PR-S15

PB-PR-S15-5.0-10.0

30-Oct-94

5-10 FT
Result Qual

PB-PR-S16

PB-PR-S16-0.0-3.0

30-Oct-94

0-3FT
Result

0.9

6.6

14

2

1.1

23

Qual

GENEHAL CHEMISTRY

% moisture

Alkalinity

Cation exchange capacity

<jeldahl Nitrogen

Nitrate

)H
Phosphorous

Sulfate

Total organic carbon

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH units

mg/kg

mg/kg

mg/kg

31

830

5.2

2130

150

8

31

3330

1990

16 5 11 19 9 9 19 8

METALS

Aluminum

Antimony

Arsenic

3arium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

.ead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7
23.6

165
1.6

67600

35
21
35

36000

27
23400

3300

52
5630

1270

40.5

187

9.3

6.9

190

6.7

24

3.4

8.2

7.1

170

6.6

33

6.6

11

16

225

9.4

47

4.3

15

7

11

260
21

85

4.6

9.9

4.1

7.8

320

9.3

29

6.3

12

3

6.9

340

11

33

11

21

3.2

11

780
20

59

10

4.6

250
12

22

KN3\PBOW\02 GWWVARWP.SO.HITS.xls(MK, PB-BQ, PB-HB LOCATIONS)W2A>3(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 16 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE.DATE

FK_DEPTH

Parameter Units MDC Qual

PB-PR-S14
PB-PR-S14-0.0-0.5

11-Dec-94
0 - 0.5 FT

Result Qual

PB-PR-S14
PB-PR-S14-0.0-3.0

7-NOV-94
0 - 3 F T

Result Qual

PB-PR-S14
PB-PR-S14-3.0-5.0

7-NOV-94
3 -5 FT

Result Qual

PB-PR-S14
PB-PR-S14-5.0-10.0

7-N0V-94

5 - 1 0 FT

Result Qual

PB-PR-S15
PB-PR-S15-0.0-3.0

30-Oct-94
0 -3FT

Result Qual

PB-PR-S15
PB-PR-S15-3.0-5.0

30-Oct-94
3 -5FT

Result Qual

PB-PR-S15
PB-PR-S15-5.0-10.0

30-00-94
5-10 FT

Result Qual

PB-PR-S16
PB-PR-S16-0.0-3.0

30-00-94
0-3FT

Result Qual

SEMIVOLATILES

3is(2-ethylhexyl)phthalate mg/kg 1.07
VOLATILES
Dichloroelhene, cis-1,2-
foluene
Trichloroethene
Xylenes, total

mg/kg
mg/kg
mg/kg
mg/kg

0.0013
0.0035
0.0046
0.0035

ARWP_SO_HITSJ(ls(MK, PB-BQ, PB-RB LOCATIONS)W2/D3(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 17 of 44)

LOCATION.CODE

SAMPLE.NO

SAMPLE_DATE

FK.DEPTH

Parameter Units MDC Qual

PB-PR-S16

PB-PR-S16-3.0-5.0

30-Oct-94

3 -5FT

Result Qual

PB-PR-S16

PB-PR-S16-5.0-10.0

30-Oct-94

5-10FT

Result Qual

PB-PR-S17

PB-PR-S17-0.0-0.5

15-Dec-94

0 - 0.5 FT
Result Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-2-nitrotoluene, 4-

Dinilrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinilrololuene, 2,6-

Dinitrotoluene, 3,4-

Nitrobenzene

Nitrotoluene, 2-

rrinitrobenzene, 1,3,5-

rrinitrolotuene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

9.5

0.9

6.7

19

3.6

4.5

1.1

0.9
58

12000

0.6

4.3

8.9

1

0.8

14

PB-PR-S17
PB-PR-S17-0.0-2.0

31-OCI-94
0-2FT

Result Qual

PB-PR-S17

PB-PR-S17-2.0-5.0

31-Oct-94

2-5FT
Result Qual

PB-PR-S18

PB-PR-S18-0.0-2.0

30-OC1-94

0-2FT
Result Qual

PB-PR-S18
PB-PR-S18-2.0-5.0

30-Oct-94
2-5FT

Result Qual

PB-PR-S19

PB-PR-S19-0.0-0.5

11-Dec-94

0-0.5 FT
Result Qual

GENERAL CHEMISTRY

% moisture

Alkalinity

Cation exchange capacity

Kjeldahl Nitrogen

Nitrate

Phosphorous

Sulfate

Total organic carbon

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH units

mg/kg

mg/kg

mg/kg

31

830

5.2

2130

150

8

31

3330

1990

11

•

18 19 9 13 10 16 20

METALS

Aluminum

Antimony

Arsenic

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7
23.6

165
1.6

67600

35
21

35

36000

27

23400

3300

52
5630

1270

40.5

187

5.6

19

16

8

210

9.6

28

9.5

17

9.8

13

480

23

60

5.8

12

9

185

9.1

28

3.3

11

7

165

7.8

26

6.1

7.1

18

11

11

1500

28

51

3.6

9.1

2.7

9

160

8.6

28

6.4

14

8.6

12

390

17

43

6.1

10

8

300

7.1

24

KN3\PBOW02 G W \ W A R W P _ S O _ H I T S . X I S ( M K . PB-BG, PB-RB LOCATIONS)W/2A>3<3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 18 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter Units MDC Qual

PB-PR-S16

PB-PR-S16-3.0-5.0

30-Oct-94

3-5FT

Result Qual

PB-PR-S16
PB-PR-S16-5.0-10.0

30-Oct-94
5-10 FT

Result | Qual

PB-PR-S17
PB-PR-S17-0.0-0.5

15-0ec-94
0 - 0.5 FT

Result Qual

PB-PR-S17
PB-PR-S17-0.0-2.0

31-Oct-94
0-2FT

Result Qual

PB-PR-S17
PB-PR-S17-2.0-5.0

31-Oct-94
2-5FT

Result Qual

PB-PR-S18
PB-PR-S18-0.0-2.0

30-Oct-94
0-2 FT

Result Qual

PB-PR-S18
PB-PR-S18-2.0-5.0

30-Oct-94
2-5FT

Result Qual

PB-PR-S19

PB-PR-S19-0.0-0.5

11-Dec-94

0 - 0.5 FT
Result Qual

SEMIVOLAT1LES

Bis(2-ethylhexyl)phthalate mg/kg 1.07

VOLATILES

Dichloroethene, cis-1,2-

Toluene

rrichloroethene
Xylenes, total

mg/kg

mg/kg

mg/kg
mg/kg

0.0013

0.0035

0.0046
0.0035

KN3\PBOW\( VWP_SO_HITS.xls(MK. PB-BG, PB-RB LOCATIONS)U/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 19 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK DEPTH

Parameter Units MDC Qual

PB-PR-S19

PB-PR-S19-0.0-3.0

30-Oct-94

0-3FT

Result Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-2-nitrotoluene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinrtrotoluene, 2,6-

Dinilrotoluene, 3,4-

Nitrobenzene

Wrotoluene, 2-

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

9.5

0.9

6.7

19

3.6

4.5

1.1

0.9

58

12000

PB-PR-S19

PB-PR-S19-3.0-5.0

30-Oct-94

3-5FT

Result Qual

PB-PR-S19

PB-PR-S19-5.O-10.0

30-Oct-94

5 - 1 0 FT

Result Qual

1.4

1

1.5

PB-PR-S2

PB-PR-S2-0.0-3.0

28-Oct-94

0-3FT
Result Qual

PB-PR-S2

PB-PR-S2-3.0-5.0

28-Oct-94

3-5FT

Result Qual

PB-PR-S2

PB-PR-S2-5.0-10.0

28-Oct-94

5 - 1 0 FT

Result Qual

0.5

0.3

2.4

PB-PR-S20

PB-PR-S20-0.0-2.0

30-Oct-94

0-2FT

Result Qual

PB-PR-S20

PB-PR-S20-2.0-5.0

30-Oct-94

2-5FT

Result Qual

GENERAL CHEMISTRY

% moisture

Alkalinity

Cation exchange capacity

Kjeldahl Nitrogen

titrate

JH

Phosphorous

Sulfate

Total organic carbon

Percent

mg/kg
mg/kg

mg/kg

mg/kg

pH units

mg/kg

mg/kg

mg/kg

31

830

5.2

2130

150

8

31

3330

1990

7 16 18 11 12 19 9 13

METALS

Aluminum

Antimony

Arsenic

3arium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

.ead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg*g

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7

23.6
165

1.6

67600

35

21

35

36000

27

23400

3300

52

5630

1270

40.5

187

4.6

11

7.5

370

9.9

37

6

14

13

7.5

11

380

18

43

6.8

7.9

15

8.8

12

570

24

48

11

2.5

6.9

110

6.7

22

6.8

6.5

14

7.4

8.5

280

13

36

6

19

8.4

9.5

400

19

49

3.8

11

4.4

12

340

13

35

5.7

16

10

140

14

38

KN3\PBOW\02 GW\WARWP_SO_HITS.XIs(MK, PB-BG. PB-RB IOCATIONS)W2/03(3:41 PM(



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 20 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter Units | MDC | dual

PB-PR-S19

PB-PR-S19-0.0-3.0

30-Oct-94

0-3FT
Result Qual

PB-PR-S19

PB-PR-S19-3.0-5.0

30-Oct-94

3-5FT
Result Qual

PB-PR-S19

PB-PR-S19-5.0-10.0

30-Oct-94

5 - 1 0 FT
Result Quail

PB-PR-S2

PB-PR-S2-0.0-3.0

28-OCI-94

0-3FT
Result Qual

PB-PR-S2

PB-PR-S2-3.O-5.0

28-Oct-94

3-5FT
Result Qual

PB-PR-S2

PB-PR-S2-5.0-10.0

28-Oct-94

5 - 1 0 FT

Result Qual

PB-PR-S20

PB-PR-S20-0.0-2.0

30-Oct-94

0-2FT
Result Qual

PB-PR-S20

PB-PH-S20-2.0-5.0

30-Oct-94

2-5FT
Result Qual

SEMIVOLATILES

3is(2-ethylhexyl)phthalate | nig/kg | 1.07

VOLATILES

Dichloroethene, cis-1,2-

Toluene

TrichloroGthene
Xylenes, total" 1

mg/kg

mg/kg

mg/kg
mg/kg

0.0013

0.0035

0.0046
0.0035

KN3\PBOVW ARWP_SOJHITS.xl5(MK, PB-BG, PB-RB LOCATIONS)W2/D3(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 21 of 44)

LOCATION_CODE
SAMPLE_NO

SAMPLE_DATE
FK_DEPTH

Parameter Units MDC Qua!

PB-PR-S21
PB-PR-S21-0.0-0.5

30-Oct-94
0 - 0.5 FT

Result Qua!

PB-PR-S22
PB-PR-S22-O.0-O.5

30-Oct-94
0 - 0.5 FT

Result Qual

PB-PR-S23
PB-PR-S23-0.0-0.5

30-Oct-94
0 - 0.5 FT

Result Qual

PB-PR-S24
PB-PR-S24-0.0-0.5

30-Oct-94
0-0 .5 FT

Result Qual

PB-PR-S25
PB-PR-S25-5.0-10.0

29-Oct-94
5 - 1 0 FT

Result Qual

PB-PR-S26
PB-PR-S26-5.0-10.0

29-Oct-94
5 - 1 0 FT

Result Qual
EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Dlnitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Diniirotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrobenzene
Mitrotoluene, 2-
rrlnilrobenzene, 1,3,5-
rrinitrololuene, 2,4,6-

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

9.5
0.9
6.7
19
3.6
4.5
1.1
0.9
58

12000

0.3 0.4

0.4

0.4

1 1.1

0.3

2.1

1.1

3.9

PB-PR-S27
PB-PR-S27-5.0-10.0

30-Oct-94
5 - 1 0 FT

Result Qual

PB-PR-S28
PB-PR-S28-5.0-10.0

7-NOV-94
5 - 1 0 FT

Result

0.9
0.8

2.8

0.8

3.9
10
1.8
1.1

8.5
280

Qual

QENERAL CHEMISTRY
% moisture
Alkalinity
Cation exchange capacity
Kjeldahl Nitrogen
Nitrate
3H

Phosphorous
Sulfate
Total organic carbon

Percent
mg/kg
mg/kg
mg/kg
mg/kg

pH units
mg/kg
mg/kg
mg/kg

31
830
5.2

2130
150
8
31

3330
1990

7 10 13 10 18 16 19 16

METALS
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

21000
7.7

23.6
165
1.6

67600
35
21
35

36000
27

23400
3300
52

5630
1270
40.5
187

10

9.8

460
6.8

20

7

7.2

130
8.4

19

7.1

8.7

180

6

26

5.6

14

180

4.7

17

9.8

15

13

13

1100
40

52

6.7

13

19

7.7

10

420

29

62

12

16

11

12

530
26

59

5.6

20

3.6

9.5

570
20

54

KN3\PBOW\02 GW\WARWP_SO_HITS.j(ls(MK, PB-BQ. PB-RB LOCATIONS)Vt/2/03<3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 22 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter Units MDC Qual

PB-PR-S21

PB-PR-S21-0.0-0.5

30-Oct-94

0 - 0.5 FT

Result Qual

PB-PR-S22

PB-PR-S22-0.0-0.5

30-Oct-94

0 - 0.5 FT
Result Qual

PB-PR-S23

PB-PR-S23-0.0-0.5

30-Oct-94

0 • 0.5 FT

Result Qual

PB-PR-S24

PB-PR-S24-0.0-0.5

30-Oct-94

0 - 0.5 FT
Result Qual

PB-PR-S25

PB-PR-S25-5.0-10.0

29-Oct-94

5 -10FT

Result | Qual

PB-PR-S26

PB-PR-S26-5.0-10.0

29-Oct-94

5 -10 FT

Result Qual

PB-PR-S27

PB-PR-S27-5.0-10.0

30-OCI-94

5 -10 FT

Result Qual

PB-PR-S28

PB-PR-S28-5.0-10.0

7-NOV-94

5 -10 FT

Result Qual

5EMIVOLAT1LES

Bis(2-ethylhexyl)phthalate mg/kg 1.07 I I
VOLAT1LES

Dichloroethene, ds-1,2-

Foluene

rrichloroethene
Xylenes, total

mg/kg

mg/kg

mg/kg
mg/kg

0.0013

0.0035

0.0046
0.0035

/AHWP_SO_HITS.)ds(MK, PB-BG. PB-fIB LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP • Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 23 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter Units MDC Qual

PB-PR-S29
PB-PR-S29-2.0-5.0

31-Oct-94
2-5FT

Result Qual

PB-PR-S3

PB-PR-S3-0.0-2.0

30-OCI-94

0-2FT
Result Qual

PB-PR-S3

PB-PR-S3-2.0-5.0

30-Oct-94

2-5FT
Result Qual

PB-PR-S30

PB-PR-S3O-0.0-O.5

30-Oct-94

0 - 0.5 FT

Result Qual

PB-PR-S4

PB-PR-S4-0.0-3.0

30-Oct-94

0-3FT
Result Qual

PB-PR-S4

PB-PR-S4-3.0-5.0

30-Oct-94

3-5FT
Result Qual

PB-PR-S4

PB-PR-S4-5.0-10.0

30-OC1-94

5 - 1 0 FT

Result Qual

PB-PR-S5

PB-PR-SS-0.0-3.0

28-0ct-94

0-3FT
Result Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-2-nitrololuene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

DinHrotoluene, 2,6-

Dinilrotoluene, 3,4-

Nitrobenzene

Nitrotoluene, 2-

rrinitrobenzene, 1,3,5-

Trinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

9.5
0.9
6.7
19

3.6

4.5

1.1

0.9

58

12000

0.4

0.9

0.8

1.1

1.7

3.2

5.7

0.5

12

2.1
2.8

6.8

QENERAL CHEMISTRY

% moisture

Alkalinity

Cation exchange capacity

<|eldahl Nitrogen

Nitrate

3H

Phosphorous

Sulfate

Total organic carbon

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH units

mg/kg

mg/kg

mg/kg

31

830

5.2

2130

150

8

31

3330

1990

15 6 16 6 14 19 19 11

METALS

Aluminum

Antimony

Arsenic

3arium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mickel

Potassium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

21000

7.7

23.6

165

1.6

67600

35
21
35

36000

27

23400

3300

52
5630
1270
40.5
187

6.2

13

13

10

380

15

44

9

6.4

88

5.5

23

3.9

11

6.2

9

310

13

38

8.3

8.5

150

5.9

24

9.5

4.3

12

210
9.3

34

8

15

6.9

7.3

560

16

46

20

6.3

11

470
20

51

15

9.8

3.5

72

200
8.8

28

KNCKPBOW02 GW\WARWP_SO_WTS.xlS(MK. PB-BG. PB-fIB LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 24 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLEJ3ATE

FKJ3EPTH

Parameter Units MDC Qua!

PB-PR-S29
PB-PR-S29-2.0-5.0

31-Oct-94
2-5FT

Result Qua!

PB-PR-S3

PB-PR-S3-0.0-2.0

30-Oct-94

0 - 2 F T

Result Qual

PB-PR-S3

PB-PR-S3-2.0-5.0

30-OCI-94

2 - 5 F T

Result | Qual

PB-PR-S30

PB-PR-S30-0.0-0.5

30-Oct-94

0 - 0.5 FT

Result Qual

PB-PR-S4

PB-PR-S4-0.0-3.0

30-Oct-94

0 - 3 F T

Result Qual

PB-PR-S4

PB-PR-S4-3.0-5.0

30-OCI-94

3 - 5 F T

Result Qual

PB-PR-S4

PB-PR-S4-5.O-10.0

30-OCI-94

5-10 FT

Result Qual

PB-PR-S5

PB-PR-S5-0.0-3.0

28-Oct-94

0-3FT
Result Qual

SEMIVOLATILES

3!s(2-ethylhexyl)phthalate mg/kg | 1.07

VOLATILES

Dichloroethene, cis-1,2-

roluene

rrichloroethene
Xylenes, total

mg/kg

mg/kg

mg/kg
mg/kg

0.0013

0.0035

0.0046
0.0035

KN3VPBOW /ARWP_SO_HITS.XIs(MK, PB-BG. PB-RB LOCATIONS)W2/03<3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 25 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter Units MDC Qual

PB-PR-SS

PB-PR-S5-3.0-5.0

28-Oct-94

3-5FT
Result Qual

PB-PR-S5

PB-PR-S5-5.0-10.0

28-Oct-94

5 - 1 0 FT
Result Qual

PB-PR-S6

PB-PR-S6-0.0-3.0

29-Oct-94

0-3FT
Result Qual

PB-PR-S6

PB-PR-S6-3.0-5.0

29-Oct-94

3-5FT
Result Qual

PB-PR-S6

PB-PR-S6-5.0-10.0

29-Oct-94

5 - 1 0 FT
Result Qual

PB-PR-S7

PB-PR-S7-0.0-3.0

28-Oct-94

0-3FT

Result Qual

PB-PR-S7

PB-PR-S7-3.0-5.0

28-Oct-94

3-5FT
Result dual

PB-PR-S7

PB-PR-S7-5.0-10.0

28-Oct-94

5 - 1 0 FT
Result | Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-2-nitrotoluene, 4-

Dinitrobenzene, 1,3-

Jinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dinitrotoluene, 3,4-

Wrobenzene

Mitrotoluene, 2-

rrinitrobenzene, 1,3,5-

Trinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

9.5

0.9

6.7

19

3.6

4.5

1.1

0.9

58

12000

0.7 0.4

0.9

2.1

0.4

0.7

0.3

3.4

8.7

3.6

1.1

13

1

3.8

7.6

0.5

18

0.3

0.4

0.5

0.3

2.1

3.4

0.4

6.6

0.5
0.3

1.3

GENERAL CHEMISTRY

% moisture

Alkalinity

Cation exchange capacity

(jeldahl Nitrogen

Nitrate

pH
Phosphorous

Sulfate

Total organic carbon

Percent

mg/kg

mg/kg

mg/kg

mg/kg

pH units

mg/kg
mg/kg

mg/kg

31

830

5.2

2130

150

8

31

3330

1990

19 19 11 18 18 13 19 19

METALS

Aluminum

Antimony

Arsenic

3arium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

_ead
Magnesium

Manganese

Mickel

Potassium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7

23.6

165

1.6

67600

35

21

35

36000

27

23400

3300

52

5630

1270

40.5

187

9.3

21

6.8

12

270

19

62

4.8

27

3.2

11

490

27

62

3.9

13

12

150

8.9

35

6.3

16

9.5

280

12

41

9.4

15

7.9

12

490

16

45

3.7

11

6.4

230

8.6

25

14

15

7.8

11

650

20

48

8.3

19

4.2

10

500

20

54

KN3\PBOW\O2 GWW!/ARWP_SO_WTS.xls(MK, PB-BG, PB-RB LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 26 of 44)

LOCATION.CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter Units MDC Qual

PB-PR-S5

PB-PR-S5-3.0-5.0

28-Oct-94

3-SFT
Result Qual

PB-PR-S5

PB-PR-S5-5.0-10.0

2B-Oct-94

5-10 FT
Result Qual

PB-PR-S6

PB-PR-S6-O.O-3.0

29-Oct-94

0 - 3 F T
Result Qual

PB-PR-S6

PB-PR-S6-3.0-5.0

29-Oct-94

3 -5FT
Result Qual

PB-PR-S6

PB-PR-S6-5.0-10.0

29-Oct-94

5-10 FT

Result Qual

PB-PR-S7

PB-PR-S7-0.0-3.0

2B-Oct-94

0 - 3 F T

Result Qual

PB-PR-S7

PB-PR-S7-3.0-5.0

28-Oct-94

3 - 5 F T

Result Qual

PB-PR-S7

PB-PR-S7-5.0-10.0

28-Oct-94

5-10 FT

Result Qual

SEMIVOLATILES

Bis(2-ethyihexyl)phthalate mg/kg 1.07 I I
VOLATILES

DicMoroethene, cis-1,2-

Toluene

Trichloroethene

Xylenes, total

mg/kg

mg/kg

mg/kg

mg/kg

0.0013

0.0035

0.0046
0.0035

KN3\PBOWK <*RWP_SO_HrrS.xls(MK. PB-BG. PB-RB LOCATIONS)Vl/2/03<3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 27 of 44)

LOCATION_CO0E
SAMPLEJYO

SAMPLE_DATE
FK_DEPTH

Parameter Units MDC Qua!

PB-PR-S8
PB-PR-S8-0.0-0.5

15-Dec-94
0 - 0.5 FT

Result Qual

PB-PR-S8
PB-PR-S8-0.0-2.0

31-Od-94
0 - 2 F T

Result Qual

PB-PR-S8
PB-PR-S8-2.0-5.0

31-Oct-94
2 - 5 F T

Result Qual

PB-PR-S9
PB-PR-S9-3.0-5.0

29-Oct-94
3 - 5 F T

Result Qual

PB-PR-S9
PB-PR-S9-5.0-10.0

29-Oct-94
5-10 FT

Result Qual

PB-PR-S9
PR-PR-S9-O.0-3.0

29-Oct-94
0 - 3 F T

Result Qual
EXPLOSIVES
Amino-2,6-dinttrotoluene, 4-
Amino-2-nitrotoluene, 4-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dlnitrotoluene, 3,4-
Mitrobenzene
Mitrotoluene, 2-
rrinitrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

9.5

0.9

6.7

19

3.6

4.5

1.1

0.9

58

12000

1.5

3.8

6.6

2.2

2

4.9

1.6

2.4

0.8

1.1

GENERAL CHEMISTRY
% moisture
Alkalinity
Cation exchange capacity
<jeldahl Nitrogen
Mitrate
jH

Phosphorous
Sulfate
Total organic carbon

Percent
mg/kg
mg/kg
mg/kg
mg/kg

pH units
mg/kg
mg/kg
mg/kg

31

630

5.2

2130
150

6

31

3330
1990

14 3 4 19 18 10

METALS
Aluminum
Antimony
Arsenic
3arium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

21000
7.7

23.6
165

1.6

67600
35

21

35

36000
27

23400
3300
52

5630
1270
40.5
187

7.9

8.6

90

6

31

8

3.9

86

5.4

33

8

3.9

230

6.4

23

6

16

6.5

11

320

17

47

6.7

11

15

7.3

10

415

18

46

4.6

10

7.8

130

7.3

28

KN3\PBOW02 GW\WARWP_SO_WTS.xJs(MK. PB-8G. PB-RB LOCATIONS)W2/03<3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 28 of 44)

LOCATION_CODE
SAMPLE_NO

SAMPLE.DATE
FK_DEPTH

Parameter Units MDC Qual

PB-PR-S8
PB-PR-S8-0.0-0.5

15-D6C-94
0 - 0.5 FT

Result Qual

PB-PR-S8
PB-PR-S8-0.0-2.0

31-Oct-94
0-2FT

Result Qual

PB-PR-S8
PB-PR-S8-2.0-5.0

31-Oct-94
2-5FT

Result Qual

PB-PR-S9
PB-PR-S9-3.0-5.0

29-Oct-94
3-5FT

Result Qual

PB-PR-S9
PB-PR-S9-5.0-10.0

29-OCI-94
5-10 FT

Result Qua!

PB-PR-S9
PR-PR-S9-0.0-3.0

29-OC1-94
0-3FT

Result Qual

SEMIVOLATILES
3is(2-ethylhexyl)phthalate mg/kg 1.07
VOLATILES
Dichloroethene, cis-1,2-
Toluene
Frichtoroelhene
Xylenes, total

mg/kg
mg/kg
mg/kg
mg/kg

0.0013
0.0035
0.0046
0.0035

KN3\PBOW\t ARWP_SO_HITS.xls(MK. PB-8G. PB-RB LOCATIONS)\4/2A)3(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 29 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter Units | MDC Qual

WARP-DP01

8100

23-Jun-98

0-2FT
Result Qual

WARP-DP01

8110

23-Jun-98

4-6FT
Result Qual

WARP-DP01

8120

23-Jun-98

8 - 1 0 FT

Result Qual

WARP-DP02

8140

23-Jun-98

0-2FT

Result Qual

WARP-DP02

8150

23-Jun-98

4-6FT

Result Qual

WARP-DP02

8160

23-Jun-98

8-10FT
Result Qual

WARP-DP03

8180

23-Jun-98

0-2FT

Result Qual

WARP-DP03

8190

23-Jun-98

4-6FT

Result Qual

EXPLOSIVES

Jinitrotoluene, 2,4-

anitrotoluene, 2,6-

rrinitrobenzene, 1,3,5-

rriniirololuene, 2,4,6-

mg/kg
mg/kg

mg/kg
mg/kg

19

3.6

58

12000

GENERAL CHEMISTRY

% moisture

% Solids
Percent

Percent

31

82.4

12.1 20.4 19.5 16.6 16.9 21.1 15.1 15.2

METALS

Aluminum

Antimony

Arsenic

3arium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

.ead

Magnesium

Manganese

Mercury

Mickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7

23.6

165

1.2

1.6

67600

35

21

35

36000

27

23400

3300

0.1

52

5630

0.65

1270

40.5

187

6880

2.8

1490

9.9

4

10300

3.6

1090

89.6

7.6

18.9

21.7

9190

8.6

40.3

35700

16.1

8.5

20.1

19600

8.1

14500

282

19.4

2010

28

51.2

6010

4.5

27.9

67600

10.9

6.2

17.1

15000

7.1

20700

329

14

1480

20.5

40

17900

7.2

124

1

5930

20.8

16.2

20

26800

13.5

4020

1190

0.061

29.1

2490

37.7

87.4

7540

2.5

32.1

3010

12.1

7

11500

4.8

2110

92.5

13

1210

17.8

33.9

14500

11.7

75.3

0.7

56600

22.2

10

25.6

26400

10.8

15100

423

27.8

3370

34.6

68.1

16500

8.1

112

0.76

0.59

2710

19.9

17.9

21.4

30200

11.7

3760

1340

44.3

2970

32.5

111

7040

6.8

87.2

2200

11.4

21

15.1

19600

9.4

2020

495

24

941

19.6

64.1

KN3\PBOW\02 GW\WARWP_SO_HITS.x1s(WARP, WRWP LOCATIONS)W2/03(3;41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 30 of 44)

LOCATION.CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter Units MDC Qua!

WARP-DP01
8100

23-Jun-98
0 - 2 F T

Result Qual

WARP-DP01

8110

23-Jun-98

4 - 6 F T
Result Qual

WARP-DP01

8120

23-Jun-98

8 - 1 0 FT
Result Qual

WARP-DP02

8140

23-Jun-98

0-2FT
Result Qual

WARP-DP02

8150

23-Jun-98

4-6FT
Result Qual

WARP-DP02

8160

23-Jun-98

8 - 1 0 FT

Result Qual

WARP-DP03
8180

23-JUO-98
0 - 2 F T

Result Qual

WARP-DP03

8190

23-Jun-98

4-6FT
Result | Qual

SEMIVOLATILES

Acenaphthylene

Anthracene

3enzo(a)anthracene

3enzo(a)pyrene

3enzo(b)fluoranthene

Benzo(ghi)£erylene

3enzo(k)fluorantfiene

Chrysene
Dibenz(a,h)anthracene
Dinltrotoluene, 2,4-
Fluoranthene
Ruorene
lndeno(1,2,3-cd)pyrene
3henanthrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.041
0.23
0.4
0.39
0.3

0.22
0.35
0.42
0.022

19
0.76

0.0074
0.23
0.36
0.55

J
J

J
J
J

J
J
J

VOLATILES
Acetone
Uethylene chloride
Toluene

mg/kg
mg/kg
mg/kg

0.035
0.0023
0.0035

J 0.0032
0.0022

J B
J

0.0023
0.0018

J B
J

0.0039 JB

KN3\PBOW\( <VRWP_SO_HITS.xls(WARP, WRWP LOCATIONS)\4/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK.DEPTH

Parameter

EXPLOSIVES

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Frinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

GENERAL CHEMISTRY

% moisture

% Solids

Units MDC Qual

mg/kg

mg/taj
mg/kg

mg/kg

19
3.6
58

12000

Percent

Percent

31
82.4

WARP-DP03

8200

23-Jun-98

8-10 FT

Result Qual

0.28

20.1

WARP-DP04

8220

23-Jun-98

0-2FT
Result Qual

14.5

(Page 31

WARP-DP04
8230

23-Jun-98
4 -6FT

Result Qual

11

Of 44)

WARP-DP04

8240

23-Jun-98

8-10 FT

Result Qual

21.3

WARP-DP05

8260

16-Jun-98

0-2FT
Result Qua!

10.9

WARP-DP05
8270

16-Jun-98
4 -6FT

Result Qual

18.2

WARP-DP05

8280

16-Jun-98

8-10FT

Result Qual

17.7

WARP-DP06

8300

23-Jun-98

0-2FT
Result | Qual

10.7

METALS

Aluminum

Antimony

Arsenic

Barium

3ery»ium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

_ead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7
23.6

165

1.2

1.6

67600

35

21

35

36000

27

23400

3300

0.1

52

5630

0.65

1270

40.5

187

9400

5.8
58

40200

14.8

8.5

20.3

20100

7.6

10800

372

23

2460

23.3

54.7

17000

6.1

85.4

0.78

1900

19.2

14.7

21.9

23900

10.3

3220

915

29.7

2510

32.9

88.1

8640

4.5

45.7

1860

11.9

9.2

12.7

14500

6.2

1990

267

20.9

1370

18.2

53.8

13400

11.2

35.3

40300

20

11.6

34.7

27800

12.3

11000

363

36

3570

24.7

80

8120

4.8

51.2

2390

13.1

8.5

11.7

17600

6.1

2150

468

17

813

24.1

40.4

8840

4.6

62.4

54500

15.3

9.6

19.3

17000

10.5

23400

527

23.2

1740

27.1

53.6

9510

6.7

54.3

50400

17.4

9.2

19

18200

8.4

14800

362

21.7

1730

25.9

53.4

5600

2.3

1620

8.9

4.5

10200

2.8

1060

143

7.1

17.9

21.1

KN3\PBOW\02 GWWVARWP_SO_HITS.xls(WARP, WHWP LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 32 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLEJ3ATE

FK.DEPTH

Parameter

5EMIVOLAT1LES

Acenaphthylene

Anthracene

3enzo(a)anthracene

3enzo(a)pyrene

3enzo(b)fluoranthene

3enzo(ghi)perylene

3enzo(k)(luoranthene

Chrysene

>ibenz(a,h)anihracene

Jinitrotoluene, 2,4-

^uoranthene

Ruorene

lndeno(1,2,3-cd)pyrene

Phenanthrene

Pyrene

Units MDC Qual

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.041

0.23

0.4

0.39

0.3

0.22

0.35

0.42

0.022

19

0.76

0.0074

0.23

0.36

0.55

J
J

J
J
J

J
J
J

WARP-DP03

8200

23-Jun-98

8 -10 FT

Result Qual

WARP-DP04

8220

23-Jun-98

0-2FT
Result Qual

WARP-DP04

8230

23-Jun-98

4 - 6 F T
Result | Qual

WARP-DP04

8240

23-Jun-98

8 -10 FT
Result Qual

WARP-DP05

8260

16-Jun-98

0-2FT
Result Qual

WARP-DP05

8270

16-Jun-98

4-6FT
Result Qual

WARP-OP05

8280

16-JUD-98

8-10 FT
Result Qual

WARP-DP06

8300

23-JUV98

0-2FT
Result Qua

VOLATILES

Acetone

Ylethylene chloride
Toluene

mg/kg

mg/kg
mg/kg

0.035

0.0023
0.0035

J 0.0027
0.0025

JB
J

0.0018
0.0023

JB
J

KN3\PBOW\ 'ARWP.SO.HITS.)ds(WARP. WRWP LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 33 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter

EXPLOSIVES

Dinitrololuene, 2,4-

Dinitrotoluene, 2,6-

rrinltrobenzene, 1,3,5-

Trinitrotoluene, 2,4,6-

QENERAL CHEMISTRY

% moisture

% Solids

Units MOC Qual

mg/kg

mg/kg.

mg/kg

mg/kg

19

3.6

58

12000

Percent

Percent

31

82.4

WARP-DP06

8310

23-Jun-98

4 - 6 F T
Result Qual

14.5

WARP-DP06

8320

23-Jun-98

8-10 FT

Result Qual

20.3

WARP-DP07

8340

25-Jun-98

0-2FT
Result Qual

WARP-DP07

8350

25-Jun-98

4-6FT

Result Qual

WARP-DP07

8360

25-Jun-98

8-10 FT

Result Qual

WARP-DP08

8380

15-Jun-98

0-2FT
Result Qual

WARP-DP08

8390

15-Jun-98

4-6FT
Result Qual

16.4 14.4 18.1 13.7 15.9

WAHP-DP08
8400

15-Jun-98
8-10FT

Result Qual

13.5

METALS

Aluminum

Antimony

Arsenic

3arium

3eryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

.ead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7

23.6

165
1.2
1.6

67600

35
21

35

36000

27

23400

3300

0.1

52

5630

0.65

1270

40.5

187

8610

6.8

31.3

2530

15.5

7.9

12.4

17000

7.1

1860

413

14.8

924

25.4

39.3

12100

6.6

82.3

55700

17.9

12.8

23.5

21500

11.6

17700

768

31.4

2860

30.8

62.2

11500

3.7

69.7

0.7

2700

15.8

9

15.9

16800

10.1

2720

186

22.3

1650

21.1

70.5

9160

3.1

43.3

2410

14.1

7.3

12.5

13900

6.9

2340

123

18.3

1650

20.4

57.5

10900

7.4

55.4

0.65

25000

17.1

13.8

21.4

20700

11.6

5620

472

29.7

2390

24.2

75.6

4880

2.2

1480

6.8

2.9

8460

2.2

107

7.5

15.8

15.9

8740

6.9

43.8

1810

17.4

7.4

10.4

22000

5.4

1810

231

17

643

30

37.8

5570

4

1460

7.5

6.9

10000

4.4

832

215

10.8

17.8

26.5

KN3\PBOW\02 GWWARWP_SO_HITS.XIs(WARP, WBWP LOCATIONS)V4/2/03<3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 34 of 44)

LOCATION_CODE
SAMPLE_NO

SAMPLE_DATE
FK_DEPTH

Parameter Units MDC Qual

WARP-DP06
8310

23-Jun-98
4 -6FT

Result Qual

WARP-DP06
6320

23-Jun-98
8-10 FT

Result Qual

WARP-DP07
8340

25-Jun-98
0-2FT

Result Qual

WARP-DP07
8350

25-Jun-98
4-6FT

Result Qual

WARP-DP07
8360

25-Jun-98
8-10 FT

Result Qual

WARP-DP08
8380

15-Jun-98
0-2FT

Result Qual

WARP-DP08
8390

15-Jun-98
4 -6FT

Result Qual

WARP-DP08
8400

15-Jun-98
8-10 FT

Result Qual

SEMIVOLATILES

Acenaphthyjene

Anthracene
3enzo(a)anthracene
3enzo(a)p^rene
Benzo(b)fluoranthene

3enzo(ghi)pery1ene

Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Dinitrotoluene, 2,4-
Fluoranthene
Fluorene
lndeno(1,2,3-cd)pyrene
Phenanthrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.041
0.23
0.4

0.39
0.3

0.22
0.35
0.42
0.022

19

0.76
0.0074
0.23
0.36
0.55

J

J

J

J

J

J

J

J

VOLATILES
Acetone

Methylene chloride
Toluene

mg/kg
mg/kg
mg/kg

0.035
0.0023
0.0035

J 0.0032 J B

0.035
0.002 J

KN3\PBOWV ARWP_SO_HlTS.!(ls(WARP. WRWP LOCATIONS)\4/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 35 of 44)

LOCATION_CODE
SAMPLE.NO

SAMPLE.DATE
FK_DEPTH

Parameter Units

EXPLOSIVES
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
TrinHrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

mg/kg
mg/kg
mg/kg

mg/kg

MDC Qual

WARP-DP09
8420

16-Jun-98
0 -2FT

Result Qual

WARP-DP09
8430

16-Jun-9B
4 -6FT

Result Qual

WARP-DP09
8440

16-Jun-98
8-10 FT

Result Qual

WARP-DP10
8460

26-Jun-98
0-2FT

Result Qual

WARP-DP10
8470

26-Jun-9B
4 -6FT

Result Qual

WARP-DP11
8500

25-Jun-98
0 -2FT

Result Qual

WARP-DP11
8510

25-Jun-98
4 - 6 F T

Result Qual

19

3.6

58

12000

0.49

0.31

1.4

1.5

4.4

0.38

WARP-DP11
8520

25-Jun-98
8-10 FT

Result

0.74

Qual

GENERAL CHEMISTRY
% moisture
% Solids

Percent
Percent

31

82.4
27.8 16.4 21.7 14.2 16.7 16.2 14.4 13.9

METALS
Aluminum
Antimony
Arsenic
3arium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
.ead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

21000
7.7

23.6
165

1.2

1.6

67600
35

21

35

36000
27

23400
3300
0.1

52

5630
0.65
1270
40.5
187

7610

6.8

53.9

58600
22.2

18.5
14200
11.7
4510
213

0.1

10.6

21.1
36.9

6470

2.2

41.3

1220
8.2

4.9

8490
5.8

2010
83.4

7.4

14.2
30.6

11100
7.7

14

78.2
0.65

7860
20.9
11.9
24.2

29000
10.6
4980
405

36.6
1160

27.5
72.5

12300

5.2

77.4
0.73

3260
15.7
15.7
16.5

20000
11

2930
681

0.045
29

1600

22.4
74.6

12000

7.9

80.3
0.86

2130
17.9
11.2
20.4

27000
11.5
2850
243

33.5
1340

1270
24.6
94.6

11300

3.7

72.9
0.64

2600
15.8
11.5
12.3

18700
9.1

3030
375

22.6
1660

21.1
75.4

5980

6.5

35.5

1570
9.4

6.9

10.4
16800

6.2

1580
114

16.6
903

13.9
42.4

11400

7.9

51.5
0.59

51000
16.8
10.1
24.3

22500
8.2

11300
392

3O2

3140

24.2
58.9

KN3\P8OW\02 GW\WARWP_SO_HITS.)dS(WARP. WRWP LOCATIONS)\4/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 36 of 44)

LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK_DEPTH

Parameter Units MDC Qua!

WARP-DP09

8420

16-Jun-98

0-2FT

Result Qua!

WARP-DP09

8430

16-Jun-98

4-6FT
Result Qual

WARP-DP09

8440

16-Jun-98

8-10FT

Result Qual

WARP-DP10

8460

26-Jun-98

0-2FT

Result Qual

WARP-DP10

8470

26-Jun-98

4-6FT

Result Qual

WARP-DP11

8500

25-Jun-98

0-2FT

Result Qual

WARP-DP11

8S10

25-Jun-98

4-6FT

Result Qua!

WARP-DP11

8520

25-Jun-98

8-10 FT

Result Qual

SEMIVOLATILES

Acenaphthylene

Anthracene

3enzo(a)anthracene

3enzo(a)pyrene

3enzo(b)fluoranthene

3enzo(ghi)petylene

3enzo(k)fluoranthene

Chrysene

Dibenz(a,h)anthracene

Dinitrotoluene, 2,4-
=luoranthene

Ruorene

lndeno(1,2,3-cd)pyrene

Phenanthrene

Pyrene

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.041

0.23

0.4

0.39

0.3

0.22

0.35

0.42

0.022

19

0.76

0.0074

0.23

0.36

0.55

J

J

J

J

J

J

J

J

0.058

0.043

J

J

0.043 J

VOLATILES

Acetone

Methylene chloride

Toluene

mg/kg

mg/kg

mg/kg

0.035

0.0023

0.0035

J 0.0027 JB 0.0037

0.0032

JB

J

KN3\PBOWV ARWP_SO_HITS.xls(WARP, WRWP LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 37 of 44)

LOCAT1ON_CODE
SAMPLE.NO

SAMPLE_DATE
FK_DEPTH

3arameter Units MDC Qua!

WARP-DP12
8540

15-Jun-98
0-2FT

Result Qual

WARP-DP12
8550

15-Jun-98
4-6FT

Result Qual

WARP-DP12
8560

15-Jun-98
8-10 FT

Result | Qual

WARP-DP13
8580

15-Jun-98
0-2FT

Result Qual

WARP-DP13
8590

15-Jun-98
4 -6FT

Result Qual

WARP-DP13
8600

15-Jun-98
8-10 FT

Result Qual

WARP-DP15
8660

24-Jun-98
0 -2FT

Result Qual

WARP-DP15
8670

24-Jun-98
4 -6FT

Result Qual
EXPLOSIVES
DinHrotoluene, 2,4-
Dinilrotoluene, 2,6-
Trinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

mg/kg
mg/kg
mg/kg
mg/kg

19
3.6
58

12000

6.3

4.4

GENERAL CHEMISTRY
% moisture
% Solids

Percent
Percent

31
82.4

10.6 19.7 19.8 12.1 13.7 19.1 17 15.4

METALS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
_ead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

21000
7.7

23.6
165
1.2
1.6

67600
35
21
35

36000
27

23400
3300
0.1
52

5630
0.65
1270
40.5
187

4720

2
24.8

757
5.4

3.5
7190
2.9
684
172

8.6

10.1
22.9

5080

23.6
39.3

18800
10.6
8.2

19.3
23200

6.4

6810
551

24.9
803

22.3
55

9320

8.3

54.5

57200
16.2
8.9

22.6
19500

9.8

17400
433

23.9
1860

25.9
60.6

11900

11.5
82

0.67

16600
20.3
11.1
26.8

27400
11.3
8890
391

29.1
1630

31

69.9

5910

3.1

27.9

4680
10.3

6

14

10900
4.9

2050
231

10.3

17

27.2

13700

15.3
76.3
0.83
0.68
3580
22.2
18.4
29.1

34000
14

4310
780

45

1630

1030
36.7
82.9

14300

9.3

91.4
0.63

31400
19.7
13

22.7
24700
10.7

12200
781

32.1
2640

36.3
63.4

11100

3.7

53.8

2480
13

62
9.6

13400
5.9

2010
269

13.6
1370

232
45.3

KN3\PBOW\02 G W \ W A R W P _ S O _ H I T S J I I S ( W A R P , WRWP LOCATIONS)\4/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 38 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK.DEPTH

Parameter Units I MDC Qual

WAHP-DP12
8540

15-Jun-98
0-2FT

Result Qual

WARP-DP12
8550

15-Jun-98
4 -6FT

Result Qual

WARP-DP12
8560

15-Jun-98
8-ion-

Result | Qual

WARP-DP13
8580

15-Jun-98
0-2FT

Result Qual

WARP-DP13
8590

15-Jun-98
4-6FT

Result Qual

WARP-DP13
8600

15-Jun-98
6-10 FT

Result Qual

WARP-DP15
8660

24-Jun-98
0-2FT

Result Qual

WARP-DP15

8670

24-Jurv98

4-6FT
Result Qual

SEMIVOLATILES

Acenaphthylene
Anthracene
3enzo(a)anthracene
3enzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)peryjene
Benzo(k)fluoranthene
Chrysene
3ibenz(a,h)anthracene
Dinitrotoluene, 2,4-
Fluoranthene
Fluorene
lndeno(1,2,3-cd)pyrene
Phenanthrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.041
0.23
0.4

0.39
0.3
0.22
0.35
0.42
0.022

19
0.76

0.0074
0.23
0.36
0.55

J
J

J
J
J

J
J
J

0.041

0.23

0.4

0.39

0.3

0.22

0.35

0.42

0.76

0.23

0.36

0.55

J
J

J
J
J

J
J

VOLATILES
Acetone
Vlethylene chloride
Toluene

mg/kg
mg/kg_
mg/kg

0.035
0.0023
0.0035

J 0.002 J 0.0023 J 0.0025
0.0021

JB
J

KNSPBOWV ARWP_SCLWTS.xls(WARP, WRWP LOCATIONS)V»/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 39 of 44)

LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK_DEPTH

Parameter

EXPLOSIVES

Dinitrotduene, 2,4-

Dinitroioluene. 2,6-

rrinitrobenzene, 1,3,5-

rrinitrotoluane, 2,4,6-

Units MDC Qual

WARP-DP15

8660

24-Jun-98

8-10FT

Result Qual

WARP-DP16

8700

24-Jun-98

0-2FT

Result Qual

WARP-DP16

8710

24-Jun-98

4-6FT

Result Qual

mg/kg

mg/Kg

mg/kg

mg/kg

19

3.6

58

12000

WARP-DP16

8720

24-Jun-98

8-10 FT

Result Qual

WARP-DP17

8740

25-Jun-98

0-2FT

Result Qual

WARP-DP17

8750

25-Jun-98

4-6FT

Result Qual

WARP-DP17

8760

25-Jun-98

8-10 FT

Result Qual

WARP-DP18

8780

25-Jun-98

0 -2FT
Result | Qual

SENERAL CHEMISTRY

% moisture

% Solids

Percent

Percent

31

82.4

14.7 16.6 18.5 21.6 14.6 17.8 16.3 11.8

METALS

Aluminum

Antimony

Arsenic

3arium

3eryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

ran
-ead

Magnesium

Manganese

Mercury

Mickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7

23.6

165

1.2

1.6

67600

35

21

35

36000

27

23400

3300

0.1

52

5630

0.65

1270

40.5

187

13800

7.6

165

0.64

3480

12.9

16.2

18

24500

13.2

4220

1900

40.8

2070

27.7

75.7

20600

7.4

11.4

130

1.2

3760

25.4

17.1

30.9

36000

11.4

4870

982

0.04

46.9

2590

681

40.5

103

12400

11

117

31700

15.8

13

26.2

29200

9.1

10100

1280

33.9

1830

31

70.9

18400

9.5

118

0.82

13300

22.7

15

26.4

31100

10.1

6970

1170

39.3

3240

726

40.3

81.2

11200

5.1

61.9

1460

14.8

11.5

15.4

19800

10.6

2500

207

20.5

898

0.65

19.2

65.4

9420

11.6

67.7

2240

15.5

15.5

19.2

26100

9

2530

326

31.6

1030

858

22.1

66.1

12500

10

74.8

0.74

2460

19.6

13.8

21.7

26600

8.7

2920

362

31.1

1580

952

27.5

74.3

10700

5.3

61.9

0.59

7330

15.3

11.1

17.3

18400

9.6

4680

453

23.5

1270

23
60.3

KN3\PBOW\02 GW\WARWP_SO_HITS.Xts(WARP, WRWP LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 40 of 44)

LOCATION.CODE
SAMPLE_NO

SAMPLE_DATE
FK_DEPTH

Parameter Units MDC

SEMIVOLATILES
Acenaphthylene
Anthracene
Benzo(a)anthracene
3enzo(a)py_rene
3enzo(b)fluoranthene
3enzo(ghi)perylene
3enzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Dinitrotoluene, 2,4-
Fluoranthene
Fluorene
lndeno(1,2,3-cd)pyrene
Phenanlhrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.041
0.23
0.4

0.39
0.3

0.22
0.35
0.42
0.022

19
0.76

0.0074
0.23
0.36
0.55

Qua!

J
J

J
J
J

J
J
J

WARP-DP15
8680

24-Jun-98
8-10 FT

Result Qual

WARP-DP16
8700

24-Jun-98
0 - 2 F T

Result Qual

WARP-DP16
8710

24-Jun-98
4 - 6 F T

Result Qual

WARP-DP16
8720

24-Jun-98
8-10 FT

Result Qual

WARP-DP17
8740

25-Jun-98
0 - 2 F T

Result Qual

WARP-DP17
8750

25-Jun-98
4 - 6 F T

Result Qual

WARP-DP17
8760

25-Jun-98
8-10 FT

Result Qual

WARP-0P18
8780

25-Jun-98
0 - 2 F T

Result Qual

VOLATILES
Acetone
Methytene chloride
Toluene

mg/kg
mg/kg
mg/kg

0.035
0.0023
0.0035

J 0.0026 JB
0.0022 J

0.0019 JB

•ARWP_SO_HITS.)ds(WAHP, WRWP LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCATION_CODE

SAMPLE.NO

SAMPLE.DATE

FK_DEPTH
Parameter Units MDC Qua!

WARP-DP18
8790

25-Jun-98
4 -6FT

Result Dual

WARP-DP18

8800

25-Jun-98

8 - 1 0 FT
Result Qual

(Page 41

WARP-DP19
8820

24-Jun-98
0-2FT

Result Qual

Of 44)

WARP-DP19

8830

24-Jun-98

4-6FT
Result Qual

WARP-DP19

8840

24-Jun-98

8 - 1 0 FT
Result Qual

WARP-DP20

8860

24-Jun-98

0 - 2 FT

Result Qual

WARP-OP20

8870

24-Jun-98

4-6FT
Result Qual

WARP-DP20

8880

24-Jun-98

8 - 1 0 FT

Result Qual

EXPLOSIVES

Dinitrotoluene, 2,4-

Dinltrotoluene, 2,6-

Trinltrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

QENERAL CHEMISTRY

% moisture

% Solids

mg/kg

mg/kg

mg/kg

mg/kg

19

3.6

58

12000

Percent

Percent

31
82.4

12.1

0.98

26.3 10.7 18 21.9 11.7 13 14.1

METALS

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

ron
.ead

Magnesium

Manganese

Mercury

Mickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

21000

7.7
23.6

165
1.2
1.6

67600

35
21
35

36000

27
23400

3300

0.1
52

5630

0.65

1270

40.5

187

8670

4.1

58.8

4890

13

8.1

14

15400

7.6

2860

261

20.4

1080

17.8

55.2

21000

4.9
92.7

1

39100

28.6

11.5

25.2

26000
11

10300

374

35.9

5630

37.2

64.9

6680

2.1
26.4

1620

9.1

5.8
10600

3.4

1290

184

9.8

742

19.8

28.7

18000

9.4

70

0.83

2600

23.3

19

30.6

32000

13.2

4480

898

42.3

2430

38.9

85.1

17000

9.8

83.3

0.75

34600

25.1

14.5

30.9

30000

11.2

14700

568

37.9

3960

37.3

81.6

13000

8.5
66

35600

16.7

11.9

15.1

20900

9.4
9970

551

19.3

2040

35
49.8

10900

7
56.1

23500

16.1

7.8
15.1

19100

7.4
8670

320

18.6

1350

29.1

48.2

12000

4.6
80.3

5120

16.9

10.1

15.7

18800

7.4
3690

484

28.7

1710

619
24.1

775

KN3\PBOW\02 GW\WARWP_SO_HITS.xls(WARP, WRWP LOCATlONS)\4/2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 42 of 44)

LOCATION_CODE
SAMPLE_NO

SAMPLE_DATE
FK_DEPTH

Parameter Units MDC

SEMIVOLATILES
Acenaphthylene
Anthracene
3enzo(a)anthracene
3enzo(a)pyrene
3enzo(b)fluoranthene
Benzo(ghi)perylene
3enzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Dinitrotoluene, 2,4-
Ruoranthene
Ruorene
lndeno(1,2,3-cd)pyrene
Phenanthrene
Pyrene

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.041
0.23
0.4
0.39
0.3
0.22
0.35
0.42
0.022

19
0.76

0.0074
0.23
0.36
0.55

Qual

WARP-DP18
8790

25-Jun-98
4-6FT

Result Qual

WARP-DP18
8800

25-Jun-98
8-10 FT

Result Qual

WARP-DP19
8820

24-Jun-98
0-2FT

Result Qual

WARP-DP19
8830

24-Jun-98
4-6FT

Result Qual

WARP-DP19
8840

24-Jun-98
8-10 FT

Result Qual

WARP-DP20
8860

24-Jun-98
0-2FT

Result Qual

WARP-DP20
8870

24-Jun-98
4-6FT

Result Qual

WARP-DP20
8880

24-Jun-98
8-10 FT

Result Qual

J
J

J
J
J

J
J
J

0.04
0.12
0.17
0.14
0.14
0.076
0.11
0.17

0.38

0.076
0.25
0.28

J
J
J
J
J
J
J
J

J
J
J

VOLATILES
Acetone
Wethylene chloride
Toluene

mg/kg
mg/kg
mg/kg

0.035
0.0023
0.0035

J 0.0024 JB 0.0024
0.0015

JB
J

»RWP_SO_HITS.xls(WABP, WRWP LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP • Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 43 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FKJ3EPTH
Parameter Units MDC Qual

EXPLOSIVES

3initrotoluene, 2,4-

Dinilrololuene, 2,6-

Trinitrobenzene, 1,3,5-

rrinitrototuene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

19

3.6

58

12000

WRWP-SO001

AD0001

15-Sep-OO

0 - 1 FT

Result Qual

WRWP-SO002

A00002

15-Sep-OO

0 - 1 FT
Result Qual

WRWP-S0003

AD0003

15-Sep-OO

0 - 1 FT
Result Qual

WRWP-SO004

AD0004

15-Sep-OO

0 - 1 FT
Result Qual

WRWP-SO005

AD0005

15-Sep-OO

0-1.5 FT

Result Qual

GENERAL CHEMISTRY

% moisture

% Solids

Percent

Percent

31

82.4 82.4 80.4 80.5 81 77.9

METALS

Aluminum

Antimony

Arsenic

Barium

beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Mickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

21000

7.7

23.6

165

1.2

1.6

67600

35

21

35

36000

27

23400

3300

0.1

52

5630

0.65

1270

40.5

187

KN3\PBOW\02 GWWARWP_SO_HITS.XIs(WARP, WRWP LOCATIONS)W2/03(3:41 PM)



Table 3-15

WARWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 44 of 44)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter

SEMIVOLATILES

Acenaphthylene

Anthracene

3enzo(a)anthracene

3enzo(a)pyrene

3enzo(b)fluoranthene

3enzo(ghi)perylene

3enzo(k)fluoranthene

Chrysene

3ibenz(a,h)anthracene
Dinitrotoluene, 2,4-

Fkjorantriene

Fluorene

lndeno(1,2,3-cd)pyrene

'henanthrene

'yrene

Units MDC dual

WRWP-SO001

ADO0O1

15-Sep-OO

0 - 1 FT
Result Qual

WRWP-SO002

AD0002

15-Sep-OO

0 - 1 FT
Result Qua!

WRWP-SOO03

AD0003

15-Sep-OO

0 - 1 FT
Result Qual

WRWP-S0004

AD0004

15-Sep-OO

0 - 1 FT

Result Qual

WRWP-SO005

AD0005

15-Sep-OO

0-1.5 FT
Result Qual

mg/kg

mg/kg_

moAg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

! mg/kg
mg/kg

mg/kg

0.041

0.23

0.4
0.39

0.3
0.22

0.35

0.42

0.022

19
0.76

0.0074

0.23

0.36

0.55

J
J

J
J
J

J
J
J

0.0036

0.025

0.039

0.033

0.016

0.019

0.026

0.022

0.076

0.029

0.032

0.055

D

0.O49

0.0074

0.006

0.0033

0.0067

0.017

0.006

0.0068

0.033

0.12

J

J

0.0059

0.0099

0.0095

0.0039

0.0082

0.0095

0.021

0.0074

0.0083

0.04

0.015

J

J

0.0036

0.0055

0.0048

0.0026

0.0047

0.013

0.0069

0.0046

0.04

0.009

J

J

J
J

J

0.001

0.0066

0.012

0.0099

0.0029

0.0092

0.026

0.0086

0.032

0.02

J

VOLATILES

Acetone

Ulethylene chloride

Toluene

mg/kg

mg/kg
mg/kg

0.035

0.0023
0.0035

J

MDC - Maximum detected concentration for the Area of Concern ("B" qualified data not included),
mg/kg - Milligrams per kilogram.
Qual - Laboratory qualifier.

KN3\PBOV. W A R W P _ S O _ H I T S . X I S ( W A R P , WRWP LOCATIONS)W2/03(3:41 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter hi Units RBSC MDC VQ

WARP
IT-MW02

PB-WA-IT-MW2
13-DEC-94

to
Result | Qual| VQ

WARP
IT-MW02

5310
30-SEP-96

0 toO
Result |Quail VQ

WARP
IT-MW02

5540
21-NOV-97

0 toO
Result | Quail VQ

WARP
IT-MW02

5545
15-MAY-98

0 toO
Result Qual VQ

WARP
MK-MW12

MK01MW12
30-JUN-93

0 to 13
Result | Qual | VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Amino-4-nitrotoluene, 2-
Dinitrobenzene, 1,3-
Dlnitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrobenzene
Nitrotoluene, 3-
Nitrotoluene, 4-
RDX
Trinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

pg/L
pg/L
ug/L
M9/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
pg/L

0.22
2

0.22
2

0.36
0.099
0.099
0.1
0.34
6.1
6.1

0.61
109
1.8

370
190
63
22

7200
9200
850
1500
2.5
36
110
11

20000
34

5,1

r " ftfii r :
1 7

m -**.

-
2.8
-

1.4

7

-

12 "9 •

-
-

- , « - • " • -

97
-

- iq

i ^ -

17
f -47"- ' •>
i^jX -

-

-
-
-

14
-

•svf;

-

19, *.

T 'as* v»
-

6^
15
-

- -* .

' t

s

> ' J

Tr

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

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1000000
97000

89
4900000

80000
62000

2300000
7700000
970000
370000

-
-
-
-
-

12
-
-
-
-

-
-

26
-
-
-
-
-
-
-

550000
97000

-
1500000

-
-

270000
1300000
41000

-

650000
23000

16
660000

-
-

260000
1100000
28000

370000

-
-
-
-
-
-
-
-
-
-

METALS
Aluminum
Aluminum
Antimony
Arsenic
3arium
3eryllium
Cadmium
Cadmium
Calcium
Calcium

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
3650
1.5

0.045
255
7.3
1.8
1.8
NE
NE

1350
206000

106
1780
773
9.5
46
ND

735000
2680000

-
-
-
-
-
-
-
-
-
-

-
431

-
-
-
-
-
-

157000
151000

-
-
-
-
-
-
-
-

147000
150000 J

-
-
-
-
-
-
-
-

130000
109000

I J
•5fe#«ai^siijii!ifJi!Ks;

I I
MM mmmawsm mm \mm

91.5
-
-

0.3
-

14200

B

BN

B*

B

BN

B*

KNWBOW02 QW\WARWP_GW.RBSC_HUS.xte(3-16 WAHWP GW RBSC)W2«3(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Paoe 2 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Nickel
Potassium
Potassium
Selenium
Selenium
Sodium
Sodium
Thallium
Vanadium
Zinc
Zinc

HI
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units

ug/L
M9/L
ug/L
ug/L
pg/L
ug/L
Mg/L
pg/L
ug/L
pg/L
ug/L
pg/L
ug/L
pg/L
ug/L
ug/L
ug/L
Mg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
PQ/L

pg/L

RBSC
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
NE
NE

0.24
26

1095
1095

MDC
32.9
296
162
264
130
654

2600
339000

28.4
459

242000
651000
8480
12600
0.25
0.65
199
515

64500
49000

6
1790

1140000
1060000

1770
381
71

1260

VU

WARP
IT-MW02

PB-WA-IT-MW2
13-DEC-94

to
Result

-
-
-
-

130
140
-
-
-
-
-
-

. 2500
2300

-
-

130
120

-
-
-
-
-
-
-
-

34

Qual VU

WARP
IT-MW02

5310
30-SEP-96

0 too
Result

-
-

72.6
68.8
50.2
45.1

-
1120
28.4
27,7

67500
65400
1190
1230 ; '

-
-

50.3
49.8

-
-
-
-

291000
286000

-
-

71.0
32.2

Quai

• •

*

VQ

J

J

J

WARP
IT-MW02

5540
21-NOV-97

0 toO
Result

-
-
-
-

41.6
62.6

-
-
-
-

68000
70500
877
896

-
-
-
-
-
-
-
-

244000
250000

-
-

27.2
-

Qual VQ

J

J

WARP
IT-MW02

5545
15-MAY-98

o too
Result

-
-
-
-
-

30.7
509
595

-
-

61900
53000

-
•

-

-

-

-

-

-

206000
175000

-
-

41.4
40.2

Qual VQ

J

B
B

WARP
MK-MW12

MK01MW12
30-JUN-93

0 to 13
Result

-

-
-
•

9.8
-

•-Mwamm
-

13
-

29200
-
-
-
-
-

• - • • . • . • . • . - ; ;>73*O^ ' " - ; "

-

6840
-
-
-

6470
-
-
-

79.9

Qual

B

N*ftf

VQ

B

PESTICIDES/PCBs
Endosulfan sulfate pg/L 22 0.023 - - - - 0.023 u

KN3\PBOm <ARWP_GW_RBSC_HITS.xls<3-16 WARWP GW RBSC)\4/2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results

Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 24)
Associated Site:

Location Code:
Sample No:

Sample Date:
Sample Depth:

Parameter

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
3i-n-octyl phthalate
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitroaniline, 2-
Nitroaniline, 3-
Nitrobenzene
^itrophenol, 4-

Fl| Units

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

RBSC

4.8
146
0.36
7.3

0.099
0.099
0.1
0.1
0.34
4.9

MDC VQ

WARP
IT-MW02

PB-WA-IT-MW2
13-DEC-94

to
Result | Qual| VQ

28
2.7
60
14

660
56
1.5
330
5.8
2.4

-
-
-
-
-
-
-
-
-
-

WARP
IT-MW02

5310
30-SEP-96

0 toO
Result | Quail VQ

WARP
IT-MW02

5540
21-NOV-97

0 toO
Result | Quail VQ

WARP
IT-MW02

5545
15-MAY-98

0 toO
Result |Quail VQ

WARP
MK-MW12

MK01MW12
30-JUN-93

0 to 13
Result | Quail VQ

-
-

6 0 „ •

-

-

-
-

J ' s

ISBi

J '1<

A '

j

-
-

i 2 ~
-

43 '
£ * wrs^-i- •

-
-
-

J '

"*• tk

7-S "
-

*

W¥6t.

-
-

%"&

B •-'••! -
-
-
-
-
-
-
-
-
-

VOLATILES
Acetone
Benzene
Butanone, 2-
Carbon disulfide
Chlorobenzene
Ethylbenzene
Hexanone, 2-
Wethylene chloride
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

jig/L
pg/L
pg/L

61
0.34
190
104
11
130
150
4.3
0.66
72

0.028
21

ND
1.1
1.8
1.3
1.1
1.6
ND
ND
0.2
3

ND
14

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

-
-
-
-
-
-
-

6.1
-
-
-
-

u

-
-
-
-
-
-
-

0.41
-
-
-
-

JB B

2.0
-
-
-
-
-
-
-
-

0.14
-
-

JB

J

B

B

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

K N W B O W 0 2 GW\WARWP_GW_RBSC_HUS.Xls(3-16 WARWP GW RBSCJW®°3<3:45 P M )



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Amino-4-nitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Nitrobenzene
Nitrotoluene, 3-
Nitrotoluene, 4-
RDX
Trinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

Fl| Units

pg/L
pg/L
pg/L
pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

RBSC

0.22
2

0.22
2

0.36
0.099
0.099
0.1

0.34
6.1
6.1
0.61
109
1.8

MDC VU

370
190
63
22

7200
9200
850
1500
2.5
36
110
11

20000
34

WARP
MK-MW12

5750
17-NOV-97

0 toO
Result Uual VU

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

WARP
MK-MW12

5755
14-MAY-98

0 toO
Result |Quail VQ

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

WARP
PB-BED-MW14
PB-BED-MW14

14-DEC-94
0 toO

Result | Quail VQ

WARP
PB-BED-MW14

5170
17-OCT-96

0 toO
Result Quail VQ

WARP
PB-BED-MW14

5900
18-NOV-97

0 toO
Result | Quail VQ

-
-
-

1T
-
-
-

r
-

2.8
-
-
-
-

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

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

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Mitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1000000
97000

89
4900000
80000
62000

2300000
7700000
970000
370000

340000
6000

-
540000

-
-

54000
410000
2000
5000

270000
1000

-
450000

-
-

51000
400000
2000

-

J

J

J

-
-
-
-
-

3.3
-
-
-
-

-
-

20
-
-
-
-
-
-
-

210000
79000

16
640000

300
-

610000
2500000
190000
37000

METALS
Aluminum
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Cadmium
Calcium
Calcium

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
jjg/L
pg/L

3650
3650
1.5

0.045
255
7.3
1.8
1.8
NE
NE

1350
206000

106
1780
773
9.5
46
ND

735000
2680000

-
310

-
-
-
-
-
-

131000
133000

J

-
-
-
-
-
-
-
-

113000
98900

-
-
-
-
-
-
-
-
-
-

246
-
-
-
-
-
-
-

132000
210000

-
374

-
-
-
-
-
-

120000
152000

J

KN3\PBOW\ ARWPJ3W_RBSC_HITS.xls(3-16 WAHWP GW RBSC)W2/03(3:4S PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 5 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Nickel
Potassium
°otassium
Selenium
Selenium
Sodium
Sodium
Thallium
Vanadium
Zinc
Zinc

H

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units
ug/L
M9/L
pg/L
pg/L
ug/L
ug/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
H3/L

ug/l_
ug/L

pg/L
ug/L
ug/L
pg/L
Mg/L
pg/L
MQ/L

pg/L
pg/L
pg/L
pg/L
pg/L

RBSC
11
11
73
73
146
146

1095
1095

15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
NE
NE

0.24
26

1095
1095

MDC
32.9
296
162
264
130
654
2600

339000
28.4
459

242000
651000
8480
12600
0.25
0.65
199
515

64500
49000

6
1790

1140000
1060000

1770
381
71

1260

VO

WARP
MK-MW12

5750
17-NOV-97

o too
Result

-
-
-

-
173
830

-
-

21600
21900
1060
1130

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

25.8

Qual VQ

B

WARP
MK-MW12

5755
14-MAY-98

o too
Result

-
-
-
-
-
-

396
-
-

19400
17000
1050
1000

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

26.0
25.8

Quail VQ

B
B

WARP
PB-BED-MW14
PB-BED-MW14

14-DEC-94
0 toO

Result
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.5
-
-

28

Qual VQ

WARP
PB-BED-MW14

5170
17-OCT-96

0 toO
Result

< ;
1

1 4 * >
2.*

53.8
69.1

-
-
-

450
-
-

97700
125000

25.0
47.5
0.25

-
53.5
68.1

64500
38300

-
-

346000
471000

-
-

26.0
36.0

Qual VQ

J

J
J

UJ

WARP
PB-BED-MW14

5900
18-NOV-97

0 toO
Result

10.2
-
-
-
-
-

923
-
-

82500
70700
29.1
54.0

-
-

40.7
42.3

40500
44700

-
-

360000
311000

-
-

32.4
39.8

Qual VQ

PESTICIDES/PCBs
Endosulfan sulfate | I pg/L 22 0.023 - - - - -

KN3VPBOWA02 GWlWARWPJ3W_RBSC_HITS.xls(3-16 WARWP GW RBSOW2TO3<3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter |F I | Units RBSC MDC | VQ

WARP
MK-MW12

5750
17-NOV-97

0 toO
Result | Qual| VQ

WARP
MK-MW12

5755
14-MAY-98

0 toO
Result |Quail VQ

WARP
PB-BED-MW14
PB-BED-MW14

14-DEC-94
0 toO

Result | Quail VQ

WARP
PB-BED-MW14

5170
17-OCT-96

0 toO
Result Qual VQ

WARP
PB-BED-MW14

5900
18-NOV-97

0 toO
Result | Quail VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitroaniline, 2-
Nitroanillne, 3-
Nitrobenzene
Nitrophenol, 4-

pg/L
pg/L
Pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
146
0.36
7.3

0.099
0.099
0.1
0.1
0.34
4.9

28
2.7
60
14

660
56
1.5
330
5.8
2.4

i * i ,28 . i*'"?"
-

-

-

-

-

-

-

-

-

- - 3.4
-
-
-
-
-
-
-
-
-

J B -
-
-
-
-
-
-
-
-
-

1.0
-
-
-

-
-
-
-
-

J

a s s

J

slip

-
-
-
-
-
-
-
-
-
-

VOLAT1LES
Acetone
Benzene
Butanone, 2-
Carbon disulfide
Chlorobenzene
Ethylbenzene
Hexanone, 2-
Methylene chloride
Tetrachloroethene
Toluene
rrichloroethene
Xylenes, total

Vtf1-
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
190
104
11
130
150
4.3
0.66
72

0.028
21

ND
1.1
1.8
1.3
1.1
1.6
ND
ND
0.2
3

ND
14

-

-

-

-

-

-

-

-

-

-

-

-

-
-
-
-
-
-
-

0.62
-
-

0.32 •
-

JB

J '•

B

B

-
-
-
-
-

1.6
-
-
-
3
-

14

-
-
-
-

1.1
-
-
-
-

1.5
-

2.7

J

J

J

J

J

J

-

-
1.3
-

0.59
-
-
-

1.7
-

3.9

J J

B

KN3\PB0WV ARWP_GW_RBSC_HITS.XIs(3-16 WARWP GW RBSCJW/2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 7 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter |F I | Units RBSC MDC VQ

WARP
PB-BED-MW14

5905
16-MAY-98

o too
Result |Quail VQ

WARP
PB-BED-MW14

5905R
18-MAY-98

0 toO
Result I Qual VQ

WARP
PB-WA-MW1

5110
30-SEP-96

0 toO
Result | Qual | VQ

WARP
PB-WA-MW1

5670
21-NOV-97

0 toO
Result | Quail VQ

WARP
PB-WA-MW1

5675
18-MAY-98

o too
Result | Qual | VQ

EXPLOSIVES
Amino-2,6-dini1rotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Amino-4-nitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Nitrobenzene
Mitrotoluene, 3-
Nitrotoluene, 4-
RDX
rrinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

pg/L
ug/L
pg/L
pg/L
ug/L
ug/L
ug/L
ug/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L

0.22
2

0.22
2

0.36
0.099
0.099
0.1
0.34
6.1
6.1
0.61
109
1.8

370
190
63
22

7200
9200
850
1500
2.5
36
110
11

20000
34

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

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

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

-
-
-
-
-
-
-
-
-
-
-

-
-

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

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1000000
97000

89
4900000
80000
62000

2300000
7700000
970000
370000

500000
3000
44

730000
-

630000
2300000
160000
23000

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

380000
7000

-
4900000

-
-

170000
650000
2100

-

470000
7000

-
940000

-
-

200000
630000
3000
8000

METALS
Aluminum
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Cadmium
Calcium
Calcium

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L

jg/L
pg/L
pg/L

3650
3650
1.5

0.045
255
7.3
1.8
1.8
NE
NE

1350
206000

106
1780
773
9.5
46
ND

735000
2680000

-
-
-
-
-
-
-
-

149000
99000

-
-
-
-
-
-
-
-
-
-

-
1600

-
-
-
-
-
-

158000
156000

-
2710

-
-
-
-
-
-

136000
150000

J

J

-
-
-
-
-
-
-
-

168000
166000

KNSPBOWVM GW\WARWP_GW_RBSC_HITS.xls<3-16 WARWP GW RBSC)W2/03<3:« PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 8 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Nickel
Potassium
Potassium
Selenium
Selenium
Sodium
Sodium
Thallium
Vanadium
Zinc
Zinc

H

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units
ug/L
Pg/L
P£|/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
ug/L
ug/L
ug/L
ug/L
pg/L
pg/L
ng/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

RBSC
11
11
73
73
146
146

1095
1095

15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
NE
NE

0.24
26

1095
1095

MDC
32.9
296
162
264
130
654

2600
339000

28.4
459

242000
651000

8480
12600
0.25
0.65
199
515

64500
49000

6
1790

1140000
1060000

1770
381
71

1260

VQ

WARP
PB-BED-MW14

5905
16-MAY-98

o too
Result

-
-

65.4
-
-
-

269
427

-
-

99900
59700
32.6
32.0

-
-

71.3
45.5

32400
49000

-
-

365000
269000

-
-

53.9
42.2

Qual VQ

J

B
B

WARP
PB-BED-MW14

5905R
18-MAY-98

o too
Result

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

Qual VQ

WARP
PB-WA-MW1

5110
30-SEP-96

o too
Result

-
11.4

-
-
-
-
-

4300
-

5.2
62100
65200
364
342

-
-
-
-
-
-
-
-

14300
15200

-
-

44.6
66.3

Qual VQ

J

J

J

WARP
PB-WA-MW1

5670
21-NOV-97

o too
Result

-
-
-
-
-
-

150
5600

-
4.7

54600
58100
163
235

-
-
-
-
-
-
-
-

13800
14300

-
-
-

32.5

Qual VQ

B

B

J

B

WARP
PB-WA-MW1

5675
18-MAY-98

0 toO
Result

-
-
-
-
-
-
-

319
-
-

55100
52500

" 263-_r~
<303-"-"--

-
-
-
-
-
-
-
-

13500
12100

-
-

39.9
21.3

Qual VQ

J

B
B

PESTICIDES/PCBs
Endosulfan sulfate pg/L 22 | 0.023 - - - - -

KN3VPBOW /ARWP_GW_RBSCHITS.xls(3-16 WAHWP GW RBSC)W2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Paoe 9 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

SEMIVOLATILES
Bis(2-ethythexyl)phthalate
Di-n-octyl phthalate
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitroaniline, 2-
Mitroaniline, 3-
Nitrobenzene
Nitrophenol, 4-

Fl Units

Pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ng/L
pg/L
pg/L

RBSC

4.8
146
0.36
7.3

0.099
0.099

0.1
0.1
0.34
4.9

MDC VQ

WARP
PB-BED-MW14

5905
16-MAY-98

0 toO
Result |Quail VQ

28
2.7
60
14

660
56
1.5
330
5.8
2.4

-
-
-
-
-
-
-
-
-
-

WARP
PB-BED-MW14

5905R
18-MAY-98

0 toO
Result IQualJVQ

WARP
PB-WA-MW1

5110
30-SEP-96

0 toO
Result |Qual VQ

-
-

- 2 8 " ••
< 14, ,•?,'*

16'
-
-
-

5.8
-

J >
d J '

J

NJ

J

-
-
-
-
-
-
-
-
-
-

WARP
PB-WA-MW1

5670
21-NOV-97

0 toO
Result | Qual| VQ

WARP
PB-WA-MW1

5675
18-MAY-98

0 toO
Result | Quail VQ

-
2.7
-
-
-
-
-
-
-
-

J J
3.4
-
-
-
-
-
-
-
-
-

J B

VOLATILES
Acetone
Benzene
Butanone, 2-
Carbon disulfide
Chlorobenzene
Ethylbenzene
Hexanone, 2-
Methylene chloride
fetrachloroethene
Toluene
Trichloroethene
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
190
104
11
130
150
4.3
0.66
72

0.028
21

ND
1.1
1.8
1.3
1.1
1.6
ND
ND
0.2
3

ND
14

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

-
-
-

0.25
-
-
-
-
-
-
-
-

J J

-
-
-
-
-
-
-

5.3
-
-
-
-

U

-
-
-

0.33
-
-
-

0.33
-
-
-
-

JB

JB

B

B

-
-
-
-
-
-
-

0.52
-
-
-
-

JB B

KN3\PBOW02 GW\WARWP_GW_RBSC_HITS.)ds(3-16 WARWP GW RBSC)W2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 10 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Amino-4-nitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrobenzene
Nitrotoluene, 3-
Nitrotoluene, 4-
RDX
Trinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-

Units

MQ/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

RBSC

0.22
2

0.22
2

0.36
0.099
0.099

0.1
0.34
6.1
6.1
0.61
109
1.8

MDC VQ

370
190
63
22

7200
9200
850
1500
2.5
36
110
11

20000
34

WARP
PB-WA-MW2

PB-WA-DM-MW2
12-DEC-94

o too
Result | Qual| VQ

'4.2' - •
-

- '' tft.7'- *' '

" 470 .:.
320 !

--'- '75'- •
-
-
-
-

550
34

-< ~ -
>
-
•

WARP
PB-WA-MW2

PB-WA-DM-MW22
12-DEC-94

0 toO

Result |Quail VQ

2.«
-

- ' ' fca - >

' ". 4wJ-"'":

' ' 2 5 0 *• >

'10 '
2.6

-
-
-
-

570 ,
26

•4 '
;

•>> -

' "

-

WARP
PB-WA-MW2

5120
30-SEP-96

0 toO
Result Qual VQ

1.1
-
-
-

1B
•< 12 *

-
-
-
-
-
-

11
2.4

-
-

WARP
PB-WA-MW2

5680
23-NOV-97

0 toO
Result Qual VQ

-
-
-
-
-
-
-
-

-
-
-
-
-

WARP
PB-WA-MW2

5685
15-MAY-98

0 toO
Result | Quail VQ

-
-
-
-

-
-
-
-
-

23
-

ts*"-&••*'•

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1000000
97000

89
4900000
80000
62000

2300000
7700000
970000
370000

-
-
-
-
-

15
-
-
-
-

-
-
-
-
-

16
-
-
-
-

-
-

57
-
-
-
-
-
-
-

520000
2000
7T

3300000
80000''

-
2300000
7700000
970000
40000

- •

J

640000
-

1500000
-

J«20MK'.
2000000
6400000
780000
160000

- r '

METALS
Aluminum
Aluminum
Antimony
Arsenic
3arium
3eryllium
Cadmium
Cadmium
Calcium
Calcium

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
3650
1.5

0.045
255
7.3
1.8
1.8
NE
NE

1350
206000

106
1780
773
9.5
46
ND

735000
2680000

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-

13400
-

11.0
-
-
-
-

244000
394000

' , ••

-

3720
-
-
-
-
-
-

472000
497000 J

-

<•'••-4220£f-i,!

-
-
-
-
-
-

400000
371000

• * » " '

KN3\PB0W VARWP.GW_RBSC_HFTS.x!s(3-16 WABWP GW BBSC)\4/2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
.ead
.ead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Nickel
Potassium
3otassium
Selenium
Selenium
Sodium
Sodium
Thallium
Vanadium
Zinc
Zinc

Fl
Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

RBSC
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
NE
NE

0.24
26

1095
1095

MDC
32.9
296
162
264
130
654
2600

339000
28.4
459

242000
651000
8480
12600
0.25
0.65
199
515

64500
49000

6
1790

1140000
1060000

1770
381
71

1260

VQ

WARP
PB-WA-MW2

PB-WA-DM-MW2
12-DEC-94

0 toO
Result

.
' 14 •

-
-

20
38
-
-
-

10
-
-

1000
1600

-
-

60
63
-
-
-
-
-
-
-
-
-

88

Qual VQ

Paae 11 of 24)
WARP

PB-WA-MW2
PB-WA-DM-MW22

12-DEC-94
0 toO

Result
-
-
-
-

20
32
-
-
-
4
-
-

970
1800

-
-

60
47
-
-
-
-
-
-

0.5
-
-

63

Qual VQ

WARP
PB-WA-MW2

5120
30-SEP-96

0 toO
Result
, 11.9

30.7
66 2
114
31.2
63.3
138

4.6
13.2

89300
143000

913
1540

-
-

123
207

13800
23700

6.0
7.9

528000
731000

-
70S r
24.5
107

Qual VQ
f

j

j

j

WARP
PB-WA-MW2

5680
23-NOV-97

0 toO
Result

-
12.8

-
142

-
70.2

-
•:K#'7930":;v -Si

-
9.7

170000
181000
1620
1660

-
-
-

228
-

28000
-

16.7
1030000
1010000

-
-
-

36.7

Qual VQ

B

J

WARP
PB-WA-MW2

5685
15-MAY-98

0 toO
Result

• - 1 1 8 ^ 7 - '
66.9
61.9
422

-
-

150000
138000
2260' -
1510

-
-

mv-
-190
22900
20900

-
-

1140000
914000

-
-

136
57.7

Qual
• £ . _ - _

^'-^
i ' J

• " '

VQ
i1 *

t— ^

B
B

?ESTICIDES/PCBs
Endosulfan sulfate ug/L | 22 0.023 | | - - - -

KN3\PBOWU>2 GWWARWP_GW_R8SC_HITS.lds(3-16 WARWP GW RBSC)W2A)3(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter Fl Units RBSC MDC | VQ

WARP
PB-WA-MW2

PB-WA-DM-MW2
12-DEC-94

0 to 0
Result Qual VQ

Paae 12 of 24)
WARP

PB-WA-MW2
PB-WA-DM-MW22

12-DEC-94
0 toO

Result | Quail VQ

WARP
PB-WA-MW2

5120
30-SEP-96

0 toO
Result | Qual | VQ

WARP
PB-WA-MW2

5680
23-NOV-97

0 toO
Result Qual VQ

WARP
PB-WA-MW2

5685
15-MAY-98

o too
Result | Qual | VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitroaniline, 2-
Nitroaniline, 3-
Nitrobenzene
Nitrophenol, 4-

M9/L
pg/L
Mfl/L
Pg/L
M9/L
ng/L
ug/L
M9/L
M9/L
ug/L

4.8
146
0.36
7.3

0.099
0.099
0.1
0.1
0.34
4.9

28
2.7
60
14

660
56
1.5
330
5.8
2.4

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-

30
2.8

-
110

-
-

J '

J

_
J

J

-
-
-
-
-
-
-
-
-
-

-
-
-

33a --.
3.7"
1.6

J -
r +

J

E
J
J

J

J

J
J
J

VOLATILES
Acetone
Benzene
Butanone, 2-
Carbon disulfide
Chlorobenzene
Ethylbenzene
Hexanone, 2-
Methylene chloride
Telrachloroethene
Toluene
Trichloroethene
Xylenes, total

ug/L
pg/L
(jg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
190
104
11

130
150
4.3

0.66
72

0.028
21

ND
1.1
1.8
1.3
1.1
1.6
ND
ND
0.2
3

ND
14

-
-
-
-
-

-
-
-
-
-
-

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

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

-
-
-
-
-
-
-
-
-
-
-

0.17 J B

6.9
-
-
-
-
-

1.9
0.64

-
-
-
-

JB

JB
J

B

B
B

KN3WB0WW ARWP_GW_RBSC_MTS.XIS(3-16 WARWP GW RBSC)W2fl)3(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 13 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Amino-4-nitrotoluene, 2-
3initrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrobenzene
Wrotoluene, 3-
Wrotoluene, 4-
RDX
Trinitrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-

H Units

ug/L
ug/L
M3/L
M3/L

(jg/L

ug/L
pg/L

ug/L

Mg/L

Mg/L

ug/L

pg/L

Mg/L

RBSC

0.22
2

0.22
2

0.36
0.099
0.099
0.1
0.34
6.1
6.1

0.61
109
1.8

MDC VQ

370
190
63
22

7200
9200
850
1500
2.5
36
110
11

20000
34

WARP
PB-WA-S16

PB-WA-S16-P
24-OCT-94

0 toO
Result | Qual| VQ

"•"'..370 !'.'
' • 190 :

• * 63 '•
22

7200
9200
650
1500

-
-

110
-

20000
-

WARP
WARP-DP01

8130
25-JUN-98

0 toO
Result J,Qual[ VQ

WARP
WARP-DP02

8170
24-JUN-98

0 toO
Result (Quail VQ

WARP
WARP-DP04

8250
24-JUN-98

0 toO
Result |Qual VQ

WARP
WARP-DP04

8250B
25-JUN-98

0 toO
Result | Quail VQ

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

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

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

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

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

Mg/L
ug/L

ug/L

Mg/L

MO/L

pg/L
Mg/L
Mg/L
Mg/L
Mg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1000000
97000

89
4900000

80000
62000

2300000
7700000
970000
370000

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

METALS
Aluminum
Aluminum
Antimony
Arsenic
3arium
3eryllium
Cadmium
Cadmium
Calcium
Calcium

Y

Y

Y

pg/L
Mg/L
Mg/L
Mg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
3650
1.5

0.045
255
7.3
1.8
1.8
NE
NE

1350
206000

106
1780
773
9.5
46
ND

735000
2680000

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
13100

-
21.4

-
-
-
-

211000
336000

> -
-
-
-
-
-
-
-
-
-
-

-
1240

-
-
-
-
-
-

549000
569000

KN3\PBOW\02 GWWARWP_GW_RBSC_HITS.XIs(3-16 WARWP GW RBSC)W2«3(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

fPaoe14of24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
ron
ron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Mercury
Nickel
Nickel
Potassium
3otassium
Selenium
Selenium
Sodium
Sodium
Thallium
Vanadium
Zinc
Zinc

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units
ug/L
pg/L
pg/L
ug/L
pg/L
ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
pg/L
|jg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
uq/L
HO/L
pg/L

RBSC
11
11
73
73
146
146

1095
1095

15
15
NE
NE
88
88
1.1
1.1
73
73
NE
NE
18
18
NE
NE

0.24
26

1095
1095

MDC
32.9
296
162
264
130
654
2600

339000
28.4
459

242000
651000
8480
12600
0.25
0.65
199
515

64500
49000

6
1790

1140000
1060000

1770
381
71

1260

VQ

WARP
PB-WA-S16

PB-WA-S16-P
24-OCT-94

o too
Result

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

Qual VQ

WARP
WARP-DP01

8130
25-JUN-98

0 toO
Result

-
-
-
-
-
-
-
-
-
-
-

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

Qual VQ

WARP
WARP-DP02

8170
24-JUN-98

o too
Result

-

-
-

42.1
90.2

39900
-

14.4
62800
95100
84.5
750

-
-
-

61.5
-

6880
-
-

443000
408000

-
62.0

-
123

Qual VQ

J
J

WARP
WARP-DP04

8250
24-JUN-98

0 toO
Result

-
-
-
-
-
-
-
-
-
-

-
-

-
-
-
-
-
-
-
-
-

-
-
-
-

Qual VQ

WARP
WARP-DP04

8250B
25-JUN-98

0 toO
Result

-
-
-
-
-
-

2650
-
-

242000
234000
1450
1410

-
-
-
-

18200
17400

-
-

114000
81800

-
-
-

22.1

Qual VQ

J
J

PESTICIDES/PCBs
Endosulfan sulfate pg/L 22 0.023 - - I - - r - i

KN3\PBOW« ARWP_GW_HBSC_Hn"S.xls(3-16 WARWP GW RBSC)\4/2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 15 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitroaniline, 2-
Nitroaniline, 3-
Nitrobenzene
Nitrophenoi, 4-

Fl| Units

pg/L
pg/L
Pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

RBSC

4.8
146
0.36
7.3

0.099
0.099
0.1
0.1
0.34
4.9

MDC VQ

WARP
PB-WA-S16

PB-WA-S16-P
24-OCT-94

0 toO
Result |Qual VQ

28
2.7
60
14

660
56
1.5
330
5.8
2.4

-
-
-
-
-
-
-
-
-
-

WARP
WARP-DP01

8130
25-JUN-98

0 too
Result | Quail VQ

WARP
WARP-DP02

8170
24-JUN-98

0 toO
Result |Qual|VQ

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

WARP
WARP-DP04

8250
24-JUN-98

0 toO
Result |,Qualj VQ

WARP
WARP-DP04

8250B
25-JUN-98

0 toO
Result Qua. VQ

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

-
-

3rB3j

am

VOLATILES
Acetone
Benzene
Butanone, 2-
Carbon disulfide
Chlorobenzene
Ethylbenzene
Hexanone, 2-
Methylene chloride
retrachloroethene
Toluene
rrichloroethene
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
190
104
11
130
150
4.3
0.66
72

0.028
21

ND
1.1
1.8
1.3
1.1
1.6
ND
ND
0.2
3

ND
14

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

4.3
-
-
-
-
-
-
-
-
-
-
-

J B 3.0
0.15

-
-
-
-
-
-
-

0.43
0.30

-

J
J

J
J

B
J

B
B

2.4
-
-
-
-
-
-
-
-
-
-
-

J B -
-
-
-
•
-
-
-
-
-
-
-

KN3WBOW102 GWWARWP_GW_RBSC_HITS.xls<3-16 WARWP GW RBSCJW/2/D3(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 16 of 24)
Associated Site: WARP WARP WARP WARP WARP

Location Code: WARP-DP06 WARP-DP07 WARP-DP08 WARP-DP09 WARP-DP11
Sample No: 8330 8370 8410 8450 8530

Sample Date: 23-JUN-98 26-JUN-98 16-JUN-98 16-JUN-98 26-JUN-98
Sample Depth: 0 to 0 0 to 0 0 to 0 0 to 0 0 to 0

Parameter | F l | Units | RBSC | MDC | VQ Result |Qual| VQ Result |Qual| VQ Result |Qual| VO Result |Qual| VQ Result |Qual| VQ
EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- pg/L 0.22 370 . . . . .
Amino-2-nitrotoluene, 4- ug/L 2 190 -
Amino-4,6-dinitrotoluene, 2- ug/L 0.22 63 -
Amino-4-nitrotoluene, 2- ug/L 2 22
Dinitrobenzene, 1,3- pg/L 0.36 7200 0.20 - H.74^ - J \, *, ;T.. . .&•&. . ». ^ V - :.t*>
Dinitrotoluene, 2,4- pg/L 0.099 9200 - - , ^g~^fA &&$ IP?** %"*Fmpfc&* ?$•>& f r * '
Dinitrotoluene, 2,6- pg/L 0.099 850 - - *iX2B*-^ -•*$ '&P'i « ¥ ' W 1 ^ ^ ^ #?#• * ? * •
Dinitrotoluene, 3,4- pg/L 0.1 1500 . . . . .
Nitrobenzene pg/L 0.34 2.5 -
NHrotoluene, 3- j g / L 6.1 36 -
Nitrotoluene, 4- pg/L 6.1 110
RDX pg/L 0.61 11 -
frinitrobenzene, 1,3,5- pg/L 109 20000 - - - 9.4 7.2
Frinitrotoluene, 2,4,6- pg/L 1.8 34 - - - - - i l H S i a f S S g l WM î PS?
GENERAL CHEMISTRY
Alkalinity pg/L NE 1000000 - - - 1000000
Chloride pg/L NE 97000 - - -
Cyanide, total pg/L 73 89 -
Hardness pg/L NE 4900000 - - - 1400000
Nitrate pg/L 1000 80000 . . . . .
Nitrate pg/L 1000 62000 . . . . .
Sulfate pg/L NE 2300000 - - - 305000
Total dissolved solids pg/L NE 7700000 - - - 1710000
Total organic carbon pg/L NE 970000 - - - 32000
Total suspended solids pg/L NE 370000 - - - 85000
METALS
Aluminum Y pg/L 3650 1350 - - - - - I
Aluminum pg/L 3650 206000 - 61T00 . ' " ' - 11100 •' " " SOTOT'^tej*1 * ?•
Antimony pg/L 1.5 106 - - - - - J
Arsenic pg/L 0.045 1780 - - - 15.2 - r S scSK^nPfe^jS^fe-l
Barium Ud/L 255 773 - 248 - - ' ' " J 3Wfe?f * S S^S
Beryllium pg/L 7.3 9.5 -
Cadmium Y pg/L 1.8 46 -
Cadmium pg/L 1.8 ND
Calcium Y pg/L NE 735000 - 364000 - 237000 395000
Calcium ua/L NE 2680000 - 644000 - 230000 982000

KN3\PBOVW ARWP_GW_RBSC_H[TS.I<ls(3-16 WARWP GW RBSC)W2A>3<3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Paoe17oi24)
Associated Site: WARP WARP WARP WARP WARP

Location Code: WARP-DP06 WARP-DP07 WARP-DP08 WARP-DP09 WARP-DP11
Sample No: 8330 8370 8410 8450 8530

Sample Date: 23-JUN-98 26-JUN-98 16-JUN-98 16-JUN-98 26-JUN-98
Sample Depth: 0 to 0 0 to 0 0 to 0 0 to 0 0 to 0

Parameter Fl Units RBSC MDC VQ Result Oual VQ Result Qual VQ Result Qual VQ Result Qual VQ Result Qual VQ
Chromium Y pg/L 11 32.9 . . .
Chromium pg/L 11 296 - 91.6 " - *&&•*'.'.*' ' r
Cobalt Y pg/L 73 162 -
Cobalt ug/L 73 264 - 68.4 - - < '-85.2* *• - • -
Copper Y ug/L 146 130 - - - - 67.0
Copper uq/L 146 654 126 - -214" ' ' ~ -
Iron Y ug/L 1095 2600 - - - 120 121
Iron uq/L 1095 339000 - 123000 - 28500 . 137000 - , c

-ead Y pg/L 15 28.4 - - 4.4
Lead ug/L 15 459 - - - 118 68.3 -
Magnesium Y ug/L NE 242000 - 71400 J - 227000 80100 J
Magnesium ug/L NE 651000 - 105000 J - 219000 242000 J
Manganese Y ug/L 88 8480 - 480 - 84(0 107Ofir ~ i *
Manganese ug/L 88 12600 - 3310' -' ' ' ' - 8 6 ' 0 * 4840"<'> " ~ -*" ^
Mercury Y pg/L 1.1 0.25 . . . . .
Mercury ug/L 1.1 0.65 . . . . 0.24
Nickel Y ug/L 73 199 - - - - 62.0
Nickel ug/l_ 73 515 - 220 <•' - - : ; ia !1b«BI^Snl gsi^i ?-̂ ;KS
Potassium Y ug/L NE 64500 - 6170 - - 10200
Potassium pq/L NE 49000 - 17100 - - 20500
Selenium Y ug/L 18 6 -
Selenium pg/L 18 1790 . . . . .
Sodium Y yq/L NE 1140000 - 185000 - 44800 614000
Sodium J jg /L NE 1060000 - 182000 - 44300 503000
Thallium pg/L 0.24 1770 -
Vanadium ug/L 26 381 - :'&:kf;:1i2&Wi<A :??S" m:-A - - ^ ^ I W e f e €-3;^ *- 'ua '
Zinc Y pq/L 1095 71 -
Zinc pq/L 1095 1260 - 411 - - 467
PESTICIDES/PCBs
E n d o s u l f a n s u l f a t e | | p g / L | 2 2 | 0 . 0 2 3 | | - I I I - I I I - I I I - I I I - I I

KN3\PBOW\02 GW\WARWP_GW_RBSC_HITS.XIs(3-16 WARWP GW RBSC)\4/2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

Page 18 of 24)
Associated Site: WARP WARP WARP WARP WARP
Location Code: WARP-DP06 WARP-DP07 WARP-DP08 WARP-DP09 WARP-DP11

Sample No: 8330 8370 8410 8450 8530
Sample Date: 23-JUN-98 26-JUN-98 16-JUN-98 16-JUN-98 26-JUN-98

Sample Depth: 0 to 0 0 to 0 0 to 0 0 to 0 0 to 0
Parameter | Fl| Units | RBSC | MDC | VQ Result |Qual| VQ Result |Quail VQ Result |Qual| VQ Result |Quail VQ Result |Quail VQ

SEMIVOLAT1LES
Bis(2-ethylhexyl)phthalate pg/L 4.8 28 -
Di-n-octyl phthalate pg/L 146 2.7 -
Dinitro-2-methylphenol, 4,6- pg/L 0.36 60 - - - 24 - J - - ' 3 '
Dinitrophenol, 2,4- pg/L 7.3 14 -
Dinitrotoluene, 2,4- pg/L 0.099 660 - - - " - - I K ' W - f : * * ' . - ' = " '•'^X&P&L }&? Jt>»
Dinitrotoluene, 2,6- ug/L 0.099 56 - - - " ' WQ&s*** T~** J-~'T

Nitroaniline, 2- pg/L 0.1 1.5 -
Nitroaniline, 3- yg/L 0.1 330 - - - 5.1 J ' J " '. 'tafr*.-*:* J*-~i. &'"-
Nitrobenzene ug/L 0.34 5.8 -
Nitrophenol, 4- pg/L 4.9 2.4 - - - 2.4 J J -
VOLATILES
Acetone ug/L 61 ND 2.5 J B 7.2 J B 3.3 J B - 4.9 J B
Benzene ug/L 0.34 1.1 - - - - 0.13 J J
Butanone, 2- pg/L 190 1.8
Carbon disulflde ug/L 104 1.3 - - 0.15 J J -
Chlorobenzene pg/L 11 1.1
Ethylbenzene ug/L 130 1.6
Hexanone, 2- uo/L 150 ND -
Methvlene chloride pg/L 4.3 ND -
Tetrachloroethene ug/L 0.66 0.2 - - 0.20 J J 0.15 J J
Toluene pg/L 72 3 - 0.34 J B 0.17 J B - 0.57 J B
Trichloroethene pg/L 0.028 ND - - - - P S l i ^ i S ^ ^ ™ i ^ ^ l ^ i
Xylenes, total pg/L 21 14 - - - - | '- " l |

KN3\PBOW MRWP_GW_HBSC_HITS.S<ls(3-16 WARWP QW RBSC)\4/2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 19 of 24)
Associated Site: WARP WARP WARP WARP

Location Code: WARP-DP12 WARP-DP13 WARP-DP15 WARP-DP16
Sample No: 8570 8610 8690 8730

Sample Date: 15-JUN-98 15-JUN-98 26-JUN-98 25-JUN-98
Sample Depth: 0 to 0 0 to 0 0 to 0 0 to 0

Parameter | Fl | Units | RBSC | MDC | VQ Result |Qual| VQ Result |Qual| VQ Result |Qual | VQ Result |Qual| VQ
EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- pg/L 0.22 370 . . . .
Amino-2-nitrotoluene, 4- ug/L 2 190 -
Amino-4,6-dinitrotoluene, 2- ug/L 0.22 63 -
Amino-4-nitrotoluene, 2- ug/L 2 22 -
Dinitrobenzene, 1,3- pg/L 0.36 7200 0J69 * t '.' 2W ' "• -
Dinitrotoluene, 2,4- pg/L 0.099 9200 ; ~ fcfr ' 'f^tsf ««• J9SQ - ^ , "*• 1.1
Dinitrotoluene, 2,6- pg/L 0.099 850 l J b ' ^ * ' *^*>" * " -
Dinitrotoluene, 3,4- pg/L 0.1 1500 . . . .
Nitrobenzene pg/L 0.34 2.5 -
Nitrotoluene, 3- pg/L 6.1 36 -
Nitrotoluene, 4- pg/L 6.1 110 - - - -
RDX pg/L 0.61 11 -
rrinitrobenzene, 1,3,5- pg/L 109 20000 • 680 - 40
Trinitrotoluene, 2,4,6- pg/L 1.8 34 -
GENERAL CHEMISTRY
Alkalinity pg/L NE 1000000 • 643000
Chloride pg/L NE 97000 . . . .
Cyanide, total pg/L 73 89 -
Hardness pg/L NE 4900000 - 960000
Nitrate pg/L 1000 80000 . . . .
Nitrate pg/L 1000 62000 - MeSf l jOt t f i 'y- ' - "• v < •- '•-'
Sulfate pg/L NE 2300000 - 278000
Total dissolved solids pg/L NE 7700000 - 1260000
Total organic carbon pg/L NE 970000 - 36600
Total suspended solids pg/L NE 370000 - 15000
METALS
Aluminum Y pg/L 3650 1350 - - - 203 I
Aluminum pg/L 3650 206000 - - ' 77200. ' ' ' - #**SfflWplfe3itp^ $®*
Antimony pg/L 1.5 106 - - - ^ ^ J E O ^ l ^ * ^ S P '
Arsenic pg/L 0.045 1780 - ' • -i780 • ; " - |*^g^-Ajl^pM|j.-f'^^p3te ; '|
Barium pg/L 255 773 - - - I ^ M ^ ^ f f l j ^ <s^& Ss5-
Beryllium pg/L 7.3 9.5 - - - ^ S M I ^ ^ i w i ^ f
Cadmium Y pg/L 1.8 46 - - - ^ *TO **"&'••Sffi? Slpfe
Cadmium pg/L 1.8 ND
Calcium Y pg/L NE 735000 - 156000 - 735000
Calcium pg/L NE 2680000 - 315000 - 2680000

KN3\PBOW\02 GW\WARWP_GW_RBSC_HITS.xls(3-16 WARWP GW RBSC)W/2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Paoe 20 of 24)
Associated Site: WARP WARP WARP WARP
Location Code: WARP-DP12 WARP-DP13 WARP-DP15 WARP-DP16

Sample No: 8570 8610 8690 8730
Sample Date: 15-JUN-98 15-JUN-98 26-JUN-98 25-JUN-98

Sample Depth: 0 to 0 0 to 0 0 to 0 0 to 0
Parameter Fl Units RBSC MDC VQ Result Qual VQ Result Qual VQ Result Qual VQ Result Quail VQ

Chromium Y ug/L 11 32.9 - - - - I
Chromium ug/L 11 296 - «"- 127" • ' -•""• • - > V - 5 * M * ^ t w f f K ^
Cobalt Y ug/L 73 162 - - - p ^ ^ i H P ^ I ^ ^ I ^ ^
Cobalt ug/L 73 264 - - - *-"T-~Vsf8§fsrs= -jfcz f®£
Copper Y ug/L 146 130 - - - 117
Copper ug/L 146 654 - - - « 4 Xr-'~' °^r< •>- ' r '
Iron Y ug/L 1095 2600 - - - 373
Iron ug/L 1095 339000 - 153000 ' - 930000 ~' •>!*"- ~W
Lead Y ug/L 15 28.4 . . . .
Lead ug/L 15 459 - ' 4 5 9 ' - 1S7 * •>->--" ^
Magnesium Y ug/L NE 242000 - - - 193000 J
Magnesium ug/L NE 651000 - 86200 - 651000 J
Manganese Y ug/L 88 8480 - , 7870 -t ' - '" •£§ BMp" , . ' *** 8$8s
Manqanese pg/L 88 12600 - '" *2600 - ^ i l ^ i~*-* :W
Mercury Y pg/L 1.1 0.25 . . . .
Mercury H9/L. 1.1 0.65 - 0.65 - 0.47
Nickel Y ug/L 73 199 - - - 46.3
Nickel ug/L 73 515 - - - " " ' S i r " " "%£' •WBB>

Potassium Y gq/L NE 64500 . . . .
Potassium ug/L NE 49000 - - - 33100
Selenium Y ug/L 18 6 -
Selenium ug/L 18 1790 - < 1780-
Sodium Y ug/L NE 1140000 - 192000 - 1040000
Sodium ug/L- NE 1060000 - 187000 - 907000
Thallium ug/L 0.24 1770 - 17!7O
Vanadium ug/L 2 6 381 - - - l f e # ! 3 f t l i t i i WM WS
Zinc Y ug/L 1095 71 - - - 28 .2
Zinc ug/L 1095 1260 - 3 9 7 - 3*ff i«R$;!PP$? S S l g m
P E S T I C I D E S / P C B s
Endosulfan sulfate I I ug/L | 22 I 0 .023 I I - I I I - I I I • I I I - I I

KN3\PBOW VARWP_GW_RBSC_HITS.)ds(3-ie WARWP GW RBSC)W2/D3(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 21 of 24)
Associated Site: WARP WARP WARP WARP
Location Code: WARP-DP12 WARP-DP13 WARP-DP15 WARP-DP16

Sample No: 8570 8610 8690 8730
Sample Date: 15-JUN-98 15-JUN-98 26-JUN-98 25-JUN-98

Sample Depth: 0 to 0 0 to 0 0 to 0 0 to 0
Parameter | Fl | Units | RBSC | MDC | VQ Result |Qual| VQ Result |Qual| VQ Result |Qual| VQ Result |Qual| VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate pg/L 4.8 28 -
Di-n-octyl phthalate ug/L 146 2.7 -
Dinitro-2-methylphenol, 4,6- ug/L 0.36 60 -
Dinitrophenol, 2,4- pg/L 7.3 14 -
Dinitrotoluene, 2,4- pg/L 0.099 660 - ;«60->> • - f U s i l OiiilS^i li %Mk i tM
Dinitrotoluene, 2,6- ug/L 0.099 56 - "SiS'* ,, J J - W$4?4 fes? Wm 3 I P
Nitroaniline, 2- pg/L 0.1 1.5
Nitroaniline, 3- ug/L 0.1 330 - .15 J J " - mMS^m^ i f f !? sRPi
Nitrobenzene pg/L 0.34 5.8 -
Nitrophenol, 4- pg/L 4.9 2.4 -
VOLATILES
Acetone pg/L 61 ND 2.4 J B 1.5 J B 9.6 J B 1.6 J B
Benzene pg/L 0.34 1.1 -
Butanone, 2- pg/L 190 1.8 - - 1.2 J J
Carbon disulfide pg/L 104 1.3
Chlorobenzene pg/L 11 1.1 - -
Ethylbenzene pg/L 130 1.6 - 0.19 J J
Hexanone, 2- pg/L 150 ND -
Methylene chloride pg/L 4.3 ND -
Tetrachloroethene pg/L 0.66 0.2 -
Toluene pg/L 72 3 0.14 J B 0.53 J B 0.15 J B 0.26 J B
Trichloroethene pg/L 0.028 ND -
Xylenes, total pg/L 21 14

KN3\PBOW\02 GW\WARWP_GW_RBSC_HlTS.l!ls(3-16 WARWP QW RBSC)W2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 22 of 24)
Associated Site: WARP WARP
Location Code: WARP-DP17 WARP-DP19

Sample No: 8770 8850
Sample Date: 25-JUN-98 26-JUN-98

Sample Depth: 0 to 0 0 to 0
Parameter | Fl | Units | RBSC | MDC I VQ Result | Quail VQ Result I Quail VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- pg/L 0.22 370
Amino-2-nitrotoluene, 4- pg/L 2 190
Amino-4,6-dinitrotoluene, 2- pg/L 0.22 63
Amino-4-nitrotoluene, 2- pg/L 2 22 -
Dinitrobenzene, 1,3- pg/L 0.36 7200 - 0.24
Dinitrotoluene, 2,4- _yg/L 0.099 9200 "i iC2$",',»' '•" x- ' >
Dinitrotoluene, 2,6- ug/L 0.099 850
Dinitrotoluene, 3,4- pg/L 0.1 1500
Nitrobenzene pg/L 0.34 2.5
Nitrotoluene, 3- pg/L 6.1 36
Nitrotoluene, 4- pg/L 6.1 110
RDX ug/L 0.61 11
Trinitrobenzene, 1,3,5- pg/L 109 20000 32
Trinitrotoluene, 2,4,6- jjg/L 1.8 34
GENERAL CHEMISTRY
Alkalinity ug/L NE 1000000
Chloride pg/L NE 97000
Cyanide, total pg/L 73 89 -
Hardness pg/L NE 4900000
Nitrate pg/L 1000 80000
Nitrate pg/L 1000 62000
Sulfate ug/L NE 2300000
Total dissolved solids pg/L NE 7700000
Total organic carbon pg/L NE 970000
Total suspended solids pg/L NE 370000
METALS
Aluminum Y pg/L 3650 1350 1350
Aluminum pg/L 3650 206000 3860O
Antimony pg/L 1.5 106
Arsenic pg/L 0.045 1780
Barium ug/L 255 773 217
Beryllium j g / L 7.3 9.5
Cadmium Y pg/L 1.8 46
Cadmium pg/L 1.8 ND
Calcium Y ug/L NE 735000 301000
Calcium pg/L NE 2680000 555000

KN3\PB0W MRWP_GW_RBSC_HUS.xls(3-16 WARWP GW RBSCJW2A>3(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 23 of 24)
Associated Site: WARP WARP
Location Code: WARP-DP17 WARP-DP19

Sample No: 8770 8850
Sample Date: 25-JUN-98 26-JUN-98

Sample Depth: 0 to 0 0 to 0
Parameter Fl Units RBSC MDC VQ Result Qual VQ Result Qual VQ

Chromium Y µg/L 11 32.9 ^ f i l ® ?*&» k? •"'
Chromium µg/L 11 296 H j i S f * 1 ' $**> ^ S i
Cobalt Y µg/L 73 162 " I W - V t - ' * 1 , M *
Cobalt µg/L 73 264 * #89?? I'ty
Copper Y µg/L 146 130 94.6
Copper µg/L 146 654 f ^ i P ^ ' Sf1 i.
Iron Y µg/L 1095 2600 J$flj86fj)̂  "?& ' *
Iron µg/L 1095 339000 'is^m^l # * W %
Lead Y µg/L 15 28.4
Lead µg/L 15 459 ' " J i f t i l L ^ ' " r "
Magnesium Y µg/L NE 242000 145000 J
Magnesium µg/L NE 651000 178000 J
Manganese Y µg/L 88 8480 '1:891;-5 «•
Manganese µg/L 88 12600 " "T2#&iU' r ' - "
Mercury Y µg/L 1.1 0.25
Mercury µg/L 1.1 0.65 0.25
Nickel Y µg/L 73 199
Nickel µg/L 73 515 > 134"S " ' f •
Potassium Y µg/L NE 64500
Potassium µg/L NE 49000 7640
Selenium Y µg/L 18 6
Selenium µg/L 18 1790
Sodium Y µg/L NE 1140000 993000
Sodium µg/L NE 1060000 1060000
Thallium µg/L 0.24 1770
Vanadium µg/L 26 381 l i i i l S i l i lS I !S®
Zinc Y µg/L 1095 71
Zinc µg/L 1095 1260 265
PESTICIDES/PCBs
Endosulfan sulfate | | µg/L | 22 | 0.023 I I - I I I - I I

KN3\PBOW\02 GW\WARWP_GW_HBSC_HITS.xls(3-16 WARWP GW RBSC)W2/03(3:45 PM)



Table 3-16

WARWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 24 of 24)
Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitroaniline, 2-
Nitroaniline, 3-
Nitrobenzene
Nitrophenol, 4-

Units

µg/L
HSA
M9/L
ng/L
µg/L
µg/L
µg/L
µg/L
µg/L
µg/L

RBSC

4.8
146
0.36
7.3

0.099
0.099
0.1
0.1
0.34
4.9

MDC VQ

28
2.7
60
14

660
56
1.5
330
5.8
2.4

WARP
WARP-DP17

8770
25-JUN-98

0 toO
Result IQualj VQ

WARP
WARP-DP19

8850
26-JUN-98

0 toO
Result |Quail VQ

-
-
-
-

-

-
-

J • •

4" '

J
J

J

VOLATILES
Acetone
Benzene
Butanone, 2-
Carbon disulfide
Chlorobenzene
Ethylbenzene
Hexanone, 2-
Wethylene chloride
Fetrachloroethene
Toluene
Trichloroethene
Xylenes, total

µg/L
µg/L
µg/L
µg/L
µg/L
µg/L
µg/L
µg/L
µg/L
µg/L
µg/L
µg/L

61
0.34
190
104
11
130
150
4.3
0.66
72

0.028
21

ND
1.1
1.8
1.3
1.1
1.6
ND
ND
0.2
3

ND
14

1.6
-
-
-
-
-
-
-
-

0.16
-
-

J

J

B

B

-
-
-
-
-
-
-
-
-
-

10
-

1.8
0.18

-
-
-
-
-
-
-
-

J
J

B

J
J

"-" - Indicates the parameter was not detected.
J B ^ i M i n t f l i l i B d e a cell indicates value above RBSC value.
Fl - Filtered ("Y" = Yes).
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever
type of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the Area of Concern ("B" qualified data not included).
µg/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established.
PCB - Polychlorinated biphenyl.
Qual - Laboratory qualifier.

Validation Qualifiers (VQ)
J • The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method or field blank(s).
N - Tentative identification. Consider present. Special methods may be needed to confirm its presence in future sampling efforts.

KN3\PBOW\ ARWP_GW_RBSC_HITS.xls<3-16 WARWP GW R8SC)\4/2/03(3:45 PM)



Table 3-17

PRRWP - Surface Water Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

LOCAT1ON_CODE

SAMPLE_NO

SAMPLE_DATE

FK DEPTH
Parameter Units R MDC Qual

GENERAL CHEMISTRY

Hardness

Phosphorous
pg/L

pg/L

488000

120

MK-PMU3-SW-SD14

MK03SW14

12-Jul-93

0-OFT
Result Qual

(Page

MK-PMU3-SW-SD15

MK03SW15

12-Jul-93

0-OFT
Result Qual

> 1 Of 2)

MK-PMU3-SW-SD22

MK03SW22

12-Jul-93

0-OFT

Result Qual

PRRP-SW01

12160

5-NOV-98

0-OFT
Result Qual

328000

PRRP-SW02

12170

5-NOV-98

0-OFT
Result Qual

284000

PRRP-SW03

12180

5-NOV-98

0-OFT

Result Qual

488000

PRRP-SW04

12190

5-NOV-98

0-OFT
Result

432000

Qual

METALS

Aluminum

Aluminum

3arium

Barium

Calcium

Calcium

Chromium

Chromium

Cobalt

Copper

Iron

Iron

.ead

Magnesium

Magnesium

Manganese

Manganese

Nickel

Potassium

Potassium

Sodium

Sodium

Vanadium

Vanadium

Zinc

Zinc

Pg/L
pg/L

pg/L
pg/L

van-
van.
pg/L
pg/L

pg/L

pg/L

pgfl-

PS/L
pg/L

pg/t-
pg/L

pg/L

M9rt-
pg/L

pg/L

pg/L

pg/L
pg/L

pg/L

pg/L

pg/L

Y

Y

Y

Y

Y
Y

Y

Y

Y

Y

Y

Y

3040

10200

89.7

215

118000

179000

1.9

17.2

1.8

7.4

5790

16800

8.7

37300

46700

718

720

1.7

2330

7130

24900

25700

7.2

53.9

58
145

363

68.9

59.4

40400

" 35500

1680

250

15600

15600

718

617

2200

2100

8950

8360

16

B
B
B
B

B
B

B

363

68.9

44.1

40400

44200

1680

986

15600

15500

718

720

2200

3850

8950

15600

16

34.5

B
B
B
B

B
B

B

252

51.9

52.2

55600

5.8

233

21400

217

4880

4880

17300

16600

10.5

B
B

B

B
B

B

778

463

74200

74000

1420

809

16000

15700

245

144

24900

25700

530
874

71700

71400

972

1260

15800

15800

261

249

24700

24500

3040

10200

215
118000

179000

17.2

5790

16800

8.7
37300

46700

404
649

7130

13700

15000

53.9

58
145

97900

98100

948
550

36800

36900

67.1

34.4

14800

15300

20.2

SEMIVOLATILES

Bis(2-ethylhexyt)phthalate

Phenol

pg/L

pg/L

2.1

NO

J

2.2 JB
2.1

1.9

J
JB 2.3 JB

VOLATILES

Acetone

3romodfchloromethane

Bromomethane

Chloroform
3ibromoch)orom ethane

pg/L
pg/L

pg/L

pg/L
pg/L

ND

0.72

0.17

3.5
0.21

J

J

J

2.5

0.72

0.17

3.5
0.21

JB
J

J

J

1.7

0.11

0.55

J B

J

J

2.5 JB 1.2 JB

KN3\PBOWV)2 GW\PRRWP_SCLSD_SW_HITS.xls(3-17 PRHWP SW)W2/03(3:51 PM)



Table 3-17

PRRWP - Surface Water Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 2)
LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK_DEPTH

Parameter Units Fl MDC Qual

GENERAL CHEMISTRY

Hardness

Phosphorous

pg/L

ug/i-

488000

120

PRWP-SW004

AC2004

14-Sep-OO

0-OFT

Result Qua!

PRWP-SW006

AC2006

14-Sep-OO

0-OFT
Result Qua!

50

PRWP-SW007

AC2007

14-Sep-OO

0-OFT
Result Qual

PRWP-SW008

AC2008

14-Sep-OO

0-OFT

Result Qual

PBWP-SW009

AC2009

14-Sep-OO

0-OFT

Result Qual

66 120 51

PRWP-SW010

AC2010

14-Sep-OO

0-OFT

Result

86

Qual

METALS

Aluminum

Aluminum

3arium

3arium

Calcium

Calcium

Chromium

Chromium

Cobalt

Copper

ran

Iron

.ead

Magnesium

Magnesium

Manganese

Manganese

Nickel

Potassium

Potassium

Sodium

Sodium

Vanadium

Vanadium

Zinc

Zinc

iig/L

pg/L
ug/L

pg/L

pg/L

ug/L

u g t
pg/L

pg/L

pg/L

pg/L

M9/L

Mg/L
pg/L

ug/L
pg/L

(jg/L

ugA

ug/L

ug/L

ug/L

ug/L

pg/L
pg/L

pg/L
pg/L

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

3040

10200

89.7

215

118000

179000

1.9

17.2

1.8

7.4

5790

16800

8.7

37300

46700

718

720

1.7

2330

7130

24900

25700

7.2

53.9

58

145

712

68.6

109000

1.2

1.8

2.4

1220

26000

149

1.7

2330

9510

7.2

54.3

74.1

107000

1.1

1.8

388

24400

104

1870

8950

3.6

14

137

82.5

118000

0.8

1.8

364

27100

106

2100

9910

4.1

13

237

86.9

117000

0.9

1.8

60S

27100

148

2190

9790

5

15.2

83.1

118000

1.9

314

27300

101

2110

9920

4.4

12.1

494

89.7

113000

0.9

7.4

1010

26400

147

2090

9620

4.3

14

SEMIVOLAT1LES

3is(2-ethylhexyl)phthalate

Phenol
pg/L
pg/L

2.1

ND

J

VOLATILES

Acetone

3romodichtoromethane

Sromomethane

Chloroform
Xbromochloromethane

pg/L

pg/L

pg/L

pg/L
poA

ND

0.72

0.17

3.5
0.21

J

J

J

Fl - Filtered ("Y" = Yes).
MDC - Maximum detected concentration for the Area of Concern ("B" qualified data not included).
pg/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a *B" qualifier.
Qual - Laboratory qualifier.

KN3\PBOWC IRWP_SO_SD_SW_HITS.xls(3-17 PRRWP SW)M/2/03(3:51 PM)



Table 3-18

PRRWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 4)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter Units

GENERAL CHEMISTRY

% moisture

% Solids

Phosphorous

Total organic carbon

Percent

Percent

mg/kg

mg/kg

MDC Qual

MK-PMU3-SW-SD14
MK03SD14
12-Jul-93
0-0FT

Result Qua!

MK-PMU3-SW-SD15

MK03SD15

12-JUI-93
0-0FT

Result Qual

MK-PMU3-SW-SD22

MK03SD22

12-Jul-93

0 - 0 F T

Result Qual

61.8

74.3

138
33000

PRRP-SD01

11160

5-NOV-98

0 - 0.5 FT
Result | Qual

61.8

33000

PRRP-SD02

11170

5-NOV-98

0 - 0.5 FT
Result Qual

20.8

5450

PRRP-SD03

11180

5-NOV-98

0 - 0.5 FT
Result Qual

42.2

17000

PRRP-SD04

11190

5-NOV-98

0-0.5 FT
Result

2 4 2

12000

Qual

METALS

Aluminum

Arsenic

3arium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

.ead

Magnesium

Manganese

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

8420

10
100
ND

96000

13.8

8.8

19.6

19800

12.8

19300

1050

46.3

2480
ND

174

23.5

135

2160

2.5

17.3

0.07

19900

3.7

3.8

5420

3.2
7090

288

9.5

372

206

6.9

36.3

B
B
B

B

B

B

6510

4.7

83.3

0.39

7910

10.9

10.8

15900

10.5

2330

379

25

629

0.98

312

17.4

101

B
B

B

B

B

B

10

0.26

11.2

46.3

168

76.5

BN

B

6020

4.5

53.4

96000

11.5

17.9

16200

12.8

10700

865

18.6

17.4

73.3

2830

5.1

46300

6.3

7.6

9620

4.8

19300

421

9.5

12.9

23.2

5130

4.3

48.1

62000

10.4

14.5

13700

7.8

13500

404

17.9

1040

14.2

58.4

3400

4.4

30.9

8110

6.8

7.4

9330

5.6

2710

104

10.4

7.9

42.1

SEMIVOLATILES

Acenaphthene

Anthracene

3enzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)pery1ene

3enzo(k)fluoranthene

3is(2-ethylhexyl)phthalate

Carbazole

Chrysene

Dibenzofuran

Fluoranthene

Fluorene

lndeno(1,2,3-cd)pyrene

^enanthrene

Pyrene

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.11

0.077

0.084

0.096

0.1

0.053

0.084

0.57

0.18

0.11

0.06

0.23

0.11

0.054
0.32
0.19

J
J
J
J
J
J
J

J
J
J
J
J
J
J
J

0.57

0.017

0.067

0.054

0.065

0.037

0.026

0.18

0.07

0.082

0.064

0.098

0.11

0.077

0.18

0.06

0.14

0.11

0.32

0.11

J

J

J

J

J
J

J
J

0.029

0.084

0.096

0.1

0.053

0.084

0.11

0.23

0.054

0.12

0.16

J
J
J
J
J
J

J

J

J
J
J

KN3\PB0\W>2 GW\PRRWP_SO_SD_SW_HITS.xls(3-18 PRRWP SD)W2/03(3:52 PM)



Table 3-18

PRRWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 4)

LOCAT1ON_CODE
SAMPLE_NO

SAMPLE_DATE
FK_DEPTH

Parameter _[_ Unite MDC Qual

MK-PMU3-SW-SD14
MK03SD14
12-Jul-93
0-OFT

Result Qual

MK-PMU3-SW-SD15
MK03SD1S
12-Jul-93
0-OFT

Result Qual

MK-PMU3-SW-SD22
MK03SD22
12-Jul-93
0-0FT

Result Qual

PRRP-SD01
11160

5-NOV-98

0 - 0.5 FT
Result Qual

PRRP-SD02

11170

5-NOV-98

0 - 0.5 FT

Result Qual

PRRP-SD03

11180

5-NOV-98

0 - 0.5 FT

Result Qual

PRRP-SD04

11190

5-NOV-98

0-0.5 FT

Result Qual

VOLATILES
Acetone
3romomethane
3utanone, 2-
Chloroform
Wethylene chloride
Toluene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.066
ND

0.011
0.002
ND

0.002

J

0.017

0.002

0.002

0.066

0.002

0.051

0.0052

0.011

0.013

JB
J

JB 0.0056 JB

0.049

0.01

0.0069

J

JB

0.017

0.0059

J

JB

KN3\PB0W\ RRWP_SO_SD_SW.HITS.xls(3-18 PRRWP SD)\4»03(332 PM)



Table 3-18

PRRWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 4)

LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK_DEPTH
3arameter Units MDC Qual

PRWP-SD001

AC1001

15-Sep-OO

0-OFT
Result Qual

PRWP-SD002

AC1002

15-Sep-OO

0 - 0.5 FT

Result Qual

GENERAL CHEMISTRY

% moisture

% Solids

Phosphorous

Total organic carbon

Percent

Percent

mg/kg

mg/kg

61.8

74.3

138

33000

43.6

138

24800

60

25900

PRWP-SD003

AC1003

15-Sep-OO

0 - 0.5 FT
Result Qual

72

9040

PRWP-SD004

AC 1004

15-Sep-OO

0 - 0.5 FT

Result Qual

74.3

5190

PRWP-SD005

AC1005

15-Sep-OO

0-0.5 FT

Result

60.7

87.4

10400

Qual

METALS

Aluminum

Arsenic

3arium

Cadmium

Calcium

Chromium

Cobalt

Copper

ran
-ead

Magnesium

Manganese

Mickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

8420

10

100

ND

96000

13.8

8.8

19.6

19800

12.8

19300

1050

46.3

2480

ND
174

23.5

135

6520

5.7

100

93400

12.6

6.7

17.2

15500

9.8

11200

491

16.2

1530

158

19.3

130

5570

5.6

63.3

44500

10.1

6.2

14.8

13700

9.4

9140

310

15.1

1170

113

16.5

135

8420

5

62.5

48700

13.8

8.8

19.6

19B00

9.5

15900

461

22.9

2480

174

23.5

47.8

5840

6.3

55.1

39400

10.3

7

13.9

15800

7.2

12400

361

17.1

1650

138
19.9

36.2

6880

7.7

49

27500

12.2

6.7

13.7

18100

9

6920

1050

16.6

1520

118

22.3

50.5

SEMIVOLAT1LES

Acenaphthene

Anthracene

3enzo(a)anttiracene

3enzo(a)pyrene

3enzo(b)fluoranthene

3enzo(ghi)perylene

3enzo<k)fluoranthene

3is(2-ethylhexyl_)phthalate

Carbazole

Chrysene

Dibenzofuran

Ruoranthene

Ruorene

lndeno(1,2,3-cd)pyrene

Phenanthrene

Pyrene

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.11

0.077

0.084

0.096

0.1

0.053

0.084

0.57

0.18

0.11

0.06

0.23

0.11

0.054

0.32

0.19

J
J
J
J
J
J
J

J
J
J
J
J
J
J
J

0.067

0.082

0.1

0.068

0.1

0.14

0.096

0.19

J

J

J

J

J

J

J
J
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Table 3-18

PRRWP - Historical Sediment Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 4)

LOCATION.CODE
SAMPLE.NO

SAMPLE_DATE
FKJDEPTH

Parameter

VOLATILES
Acetone
3romomethane
3utanone, 2-
Chloroform
vtethytene chloride
Toluene

Units MDC Qua!

PRWP-SD001
AC1001

15-Sep-OO
0-OFT

Result Qua!

PRWP-SD002
AC1002

15-Sep-OO
0 - 0.5 FT

Result Qual

PRWP-SD003
AC1003

15-Sep-OO
0 - 0.5 FT

Result Qual

PRWP-SD004
AC1004

15-Sep-OO
0 - 0.5 FT

Result Qual

PRWP-SD005
AC1005

15-Sep-OO
0 - 0.5 FT

Result Qual

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.066
ND

0.011
0.002
ND

0.002

J

MDC - Maximum detected concentration for Area of Concern ("B" qualified data not included).
mg/kg - Milligrams per kilogram.
ND - Not detected in this Area of Concern without a "B" qualifier.
Qual - Laboratory qualifier.

KN3\PBOW •RRWP_SO_SD_SW_HITS.xls(3-18 PRRWP SD)M/2/03(3:52 PM)



Table 3-19

PRRWP • Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 9)

LOCATION_CODE

SAMPLE_NO

SAMPLE.DATE

FK_DEPTH
Parameter

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

DinKrobenzene, 1,3-

Dinilrotoluene, 2,4-

Dinitrotoluene, 2,6-

rrinitrobenzene, 1,3,5-

Trinitrotoluene, 2,4,6-

Units MDC Qua!

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

2.7

9.3

25

1.7

43

0.38

PRRP-DP01
7200

11-Jun-98
0-2FT

Result Qual

PRRP-DP01

7210

11-Jun-98

4-6FT
Result Qual

0.96

0.35

0.56

PRRP-DP01

7220

11-Jun-98

8-10FT
Result Qual

0.29

2.7

PRRP-DP02

7240R

22-Jun-98

0-2FT
Result Qual

PRRP-DP02

7250

14-JUT1-98

4-6FT
Result Qual

PRRP-DP02

7260

14-Jun-98

8-10FT
Result Qual

0.28

0.38

PRRP-DP03
7280

8-JW1-98
0-2FT

Result

1.2

Qual

GENERAL CHEMISTRY

% moisture Percent 25 19 19.7 20.8 13.2 19.3 25 8.7

METALS

Aluminum

Antimony

Arsenic

3arium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Mickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

12700

9.3

42.8

239

0.83

0.63

70400

20.8

30.3

34.5

43700

14.3

25300

2270

0.045

57.2

2730

1.1

4280

38.4

104

9370

4.5

84.3

0.69

5740

14.7

11.1

22.6

18000

8.6

2480

321

27.2

777

0.84

1240

19.1

78.5

11500

7.9

27.9

239

0.71

35300

9

21.2

34.5

34500

13.2

12500

2230

57.2

2330

1080

30

83.1

10100

9.1

88.5

35600

17.7

11.6

23.3

22500

10.4

13900

706

32.5

1790

1050

26.6

65.9

9210

5
45.1

10300

13.3

6.6

12.6

14300

12.3

5150

234

0.04

14.6

1460

23.1

45.5

11200

6.1

61.5

0.68

3670

20.4

11.2

14.5

21900

7.8

2590

315

0.045

25.6

916

0.69

27.3

64.6

11500

12.5

91.9

7720

20.8

13.6

25.8

23800

12.2

5650

521

32.2

1630

0.82

26.2

70.3

6330

5.4

65.7

2560

8.7

8.4

14100

9.3

1160

320

9.3

0.59

17.3

34.2

SEMIVOLATILES

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Mitroaniline, 3-

mg/kg

mg/kg

mg/kg

8.8

0.58

0.053

J
J

0.081 J

VOLATILES

Acetone

Vlethylene chloride
Toluene

mg/kg

mg/kg
mg/kg

0.0082

0.0021
0.0017

J
J
J

KN3\PBOW\02 GW\PRRWP_SO_SD_SW_HITS.lds(3-19 PRRWP SO)W2/03(3:54 PM)



Table 3-19

PRRWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 9)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH

Parameter

EXPLOSIVES

Amino-2,6-dini1rotoluene, 4-

Dinitrobenzene, 1,3- 1

Dinitrotoluene, 2,4-

Oinitrotoluene, 2,6-

Trlnltrobenzene, 1,3,5-

Trinitrotoluene, 2,4,6-

Units MDC Qual

PRRP-DP03

7290

8-Jun-98

4-5FT
Result Qual

mg/kg_

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg

2.7

9.3

25

1.7

43

0.38

9.3

25

43

PRRP-DP04

7320

9-Jun-98

0 -2FT
Result Qual

PRRP-DP04

7330

9-Jun-98

4 - 6 F T

Result Qual

PRRP-DP04

7340

9-Jun-98

8 - 1 0 FT

Result Qual

PRRP-DP05

7360R

25-Jun-98

0-2FT
Result Qual

PRRP-DP05

7370

14-Jun-98

4 - 6 F T
Result Qual

PRRP-DP05

7380R

25-Jun-98

8-10 FT

Result Qual

GENERAL CHEMISTRY

% moisture Percent | 25 20.8 17.1 20.7 20.6 11.6 20.8 20.4

METALS

Aluminum

Antimony J

Arsenic

Barium

3eryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Mickel
Dotasslum
Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

12700

9.3

42.8

239

0.83

0.63

70400

20.8

30.3

34.5

43700

14.3

25300

2270

0.045

57.2

2730
1.1

4280

38.4

104

9580

9.7

67.9

2600

15.7

6.3

18.7

23700

11.6

2810

338

22.9

968

3760

23.9

61.3

7030

6.6

37.2

2680

15.5

7

16700

4.3

1290

144

12.2

28.5

30.6

6990

5.4

39.4

19800

12.4

7.4

13.3

13900

9.8

10700

292

16.6

864

0.64

19.7

43.7

8040

5.2

50.5

61200

14.1

9.6

23.6

18200

10.3

19500

327

25.9

1580

1.1

23.7

56.9

6820

2.9

27.6

1490

9.3

4.9

9170

5.5

1010

127

7.4

16.3
24.9

11300

9.3

42.8

128

0.67

58500

18.4

19

24.6

43700

10.6

17400

797

40.1

2250

38.4

104

9040

17.6

115

57800

14.4

10.2

19.7

22700

8

17100

731

23.8

2190

25.4

52.1

SEMIVOLATILES

3initrotoluene, 2,4-

Jinitrotoluene, 2,6-

Mitroaniline, 3-

mg/kg

mg/kg

mg/kg

8.8

0.58

0.053

J

J

8.8

0.58 J

VOLATILES

Acetone

Methylene chloride
Toluene

mg/kg
mg/kg
mg/kg

0.0082

0.0021
0.0017

J

J
J

KN3\PBOW\ RRWP_SO_SD_SW_HITS.!ds(3-19 PRRWP SO)\4/2/03(3:54 PM)



Table 3-19

PRRWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 9)

LOCATION_CODE
SAMPLE_NO

SAMPLEJ3ATE
FK.DEPTH

Parameter Units MDC Qual

PRRP-DP06
7400

8-Jun-98
0-2FT

Result Qual
EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Diniirotoluene, 2,6-
Trinctrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

2.7

9.3

25

1.7

43

0.38

PRRP-DP06
7410

8-Jun-98
4-5FT

Result Qual

PRRP-DP06
7420

8-Jun-98
9-ion-

Result Qual

PRRP-DP07
7440

9-Jun-98
0-2FT

Result Qual

PRRP-DP07
7450

9-Jun-98
4-6FT

Result Qual

1.1

1.8

PRRP-DP07
7460

9-Jun-98
8-10 FT

Result Qual

PRRP-DP08
7480

10-Jun-98
0-2FT

Result Qual

GENERAL CHEMISTRY
% moisture Percent I 25 15.8 18.4 20.3 6.1 18.6 18.9 13.6

METALS
Aluminum
Antimony
Arsenic
3arium
3eryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

12700
9.3

42.B
239

0.63
0.63

70400
20.8
30.3
34.5

43700
14.3

25300
2270
0.045
57.2
2730
1.1

4280
38.4
104

6110

3.6

945

10.9

5.9

13700
3.5

885

166

9.4

23.1
22.6

8710

9.1

57.3

62300
15.9

26.2
24200
11.3

16000
430

22.9
1380

27.1
68.9

7260

5.3

44.9

43700
14.4

15.2
15300

7.6

12600
321

17.6
1190

21.8
45.5

4120

2.5

1420
6.1

4.3

8330
3.2

630

116

7

12.9
17.9

8560

6.3

55.3

62800
14.3
13.1
20.3

17500
10.3

19100
536

29.7
1720

24.4
54.7

7960

6.5

54.5

62000
13

9.8

23.9
20000
10.9

19200
520

26.1
1660

22.9
61.9

4450

4.2

1820

10.6

6

6.5

13400

3.1

894

207

7.9

24.4

21.7

SEMIVOLATILES
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitroaniline, 3-

mg/kg
mg/kg
mg/kg

8.8

0.58
0.053

J
J

VOLATILES
Acetone
vlethytene chloride
Toluene

mg/kg
mg/kg
mg/kg

0.0082
0.0021
0.0017

J
J
J

0.0082 J

KN3\PBOW\02 GW\PRRWP_SO_SD_SW_HITS.xls(3-19 PRRWP SO)\4/2/03(3:54 PM)



Table 3-19

PRRWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 9)

LOCATIOKLCODE

SAMPLE_NO

SAMPLEJDATE

FK_DEPTH

Parameter

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrololuene, 2,6-

rrinltrobenzene, 1,3,5-

rrinitrotoluene, 2,4,£

Units MDC Qua)

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

2.7

9.3

25

1.7

43

0.38

PRRP-DP08

7490

10-Jun-98

4 - 6 F T

Result Qual

PRRP-DP08

7500

10-Jun-98

8-ion-
Result Qual

PRRP-DP09

7520R

25-Jun-98

0 -2FT
Result Qual

PRRP-DP09

7530R

25-Jun-98

4 - 6 F T

Result Qual

PRRP-DP09

7540R

25-Jun-98

8-10 FT
Result Qual

1.3

PRRP-DP10

7560

10-Jun-98

0 - 1 FT
Result Qual

PRRP-DP10

7570

10-Jun-98

4 - 5 F T

Result Qual

GENERAL CHEMISTRY

% moisture Percent | 25 18.5 18 11.2 19.6 23 10.5 22.4

METALS

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

ron

_ead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

12700

9.3

42.8

239

0.83

0.63

70400

20.8

30.3

34.5

43700

14.3

25300

2270

0.045

57.2

2730

1.1

4280

38.4

104

8700

12.9

42.5

57000

14.6

9.8

21.7

19400

9.2

16800

283

25.7

1820

24.1

64.8

7140

4.2

47.4

52200

12.6

7.9

16.5

16000

7.6

15700

393

19.6

1580

21.3

46.6

7220

2.4

24.3

1750

8.8

4.9

8430

5.1

1110

102

6.3

15.8

22.5

4410

2.6

63200

9.2

11.2

9480

4.9

16800

184

8.4

1050

20.9

24.8

4630

6.3

26.5

58500

8.7

15.1

10600

6.3

16900

273

15.5

1200

0.87

17.5

35.5

4620

3.4

2440

10.9

5.9

13700

3.2

920

273

9.6

23.6

24.4

9510

5.6

81.5

0.83

4620

12.6

17.5

16100

11.3

2090

230

11.4

0.71

4130

22.1

49.7

SEMIVOLATILES
Dinltrotoluene, 2,4-

Dinitrotoluene, 2,6-

Nitroaniline, 3-

mg/kg

mg/kg

mg/kg

8.8

0.58

0.053

J

J

0.056 J

VOLATILES

Acetone

Methylene chloride
Toluene j

mg/kg

mg/kg

mg/kg

0.0082

0.0021
0.0017

J

J
J 0.0017 J

KN3\PBOWl 3RWP_SO_SD_SW_HITS.xls(3-19 PRRWP SO)W2/03(3:54 PM)



Table 3-19

PRRWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 5 of 9)

LOCATlON_CODE

SAMPLE_NO

SAMPLE_DATE

FKJDEPTH
Parameter

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Dinitrobenzene, 1,3-

3initrotoluene, 2,4-

DinHrotoluene, 2,6-

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

Units MDC Qual

PRRP-DP10

7580

10-Jun-9B

9-10 FT
Result Qual

PRRP-DP11

7600

13-Jun-98

0-2FT
Result Qual

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

2.7
9.3
25
1.7
43

0.38

5.2

15

1.7

18

2.7

0.32

0.27

PRRP-DP11

7610

13-Jun-98

4-6FT
Result Qual

0.43

1.6

0.29

0.43

PRRP-DP11

7620

13-Jun-98

8-10FT
Result Qual

5.8

1.2

0.3

7

PRRP-DP12

7640

11-Jun-98

0-2FT

Result Qual

PRRP-DP12

7650

11-Jun-98

4-6FT

Result Qual

PRRP-DP12

7660

11-Jun-98

8-10 FT

Result Qual

3ENERAL CHEMISTRY

% moisture Percent I 25 20.4 13.5 17.1 20.4 12.4 19.9 19.6

METALS

Aluminum

Antimony

Arsenic

Barium

3eryllium

Cadmium

Daldum

Chromium

Cobalt

Copper

ron
.ead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

12700

9.3
42.8

239
0.83

0.63

70400

20.8

30.3

34.5

43700

14.3

25300

2270

0.045

57.2

2730

1.1
4280

38.4

104

11600

14.9

90.9

0.77

4510

20.1

10.2

22.1

28700

14.3

3970

484

30

1080

4280

31.6

72.7

6200

7

39.4

17300

11.2

7.4

10.1

14700

7.9

6390

365

14.4

849

741

20.1

39.1

8950

25.3
209

0.66

3380
11

30.3

13.1

36200

9.8

2500

1640

26.8

1060

1200

34.2

68.5

11200

5.3

51.5

61600

19

10.8

23.3

20800

9.9

20500

457

30.1

2580

1520

31

62.2

9560

7.3

71.5

0.68

4310

14

6.4

10.4

16000

9.6

1900

337

12.1

684

23.7

38.5

12000

5.7

60.3

37100

19.7

10.8

26.7

22300

10.7

16600

306

31.6

2430

26.8
71.9

12300

7.8
7.4

69.5

55600

20
12

25.4

23200

10.6

19100

521

30.9

2730

29.9

65.3

SEMIVOLATILES

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-
Nltroaniline, 3-

VOLATILES

Acetone

tfethylene chloride
Toluene

mg/kg

mg/kg

mg/kg

8.8
0.58

0.053

J
J

0.16

0.05

J

J

mg/kg_

mg/kg

jnflftg

0.0082

0.0021
0.0017

J
J
J

KN3\PBOW\02 GW\PRRWP.SO.SD_SW_HITS.xls(3-19 PRRWP SO)W2/03(3:54 PM)



Table 3-19

PRRWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 9)

LOCATION_CODE

SAMPLE.NO

SAMPLE_DATE

FK_OEPTH

Parameter Units MDC Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotduene, 2.6-

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

2.7

9.3

25

1.7

43

0.38

PRRP-DP13

7680

12-Jun-98

0-2FT
Result Qual

PRRP-DP13

7690

12-Jun-98

4-6FT
Result Qual

PRRP-DP13

7700

12-Jun-98

8-10 FT

Result Qual

PRRP-DP14
7720

11-Jun-98
0-2FT

Result Qual

PRRP-DP14

7730

11-Jun-98

4-6FT
Result Qual

PRRP-DP14

7740

11-Jun-98

8-10 FT
Result Qual

PRRP-DP15

7760

12-JUD-98

0 - 2 F T

Result dual

GENERAL CHEMISTRY

% moisture Percent | 25 10 17 17.2 19.3 17.3 17.8 13.4

METALS

Aluminum

Antimony

Arsenic

3arium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

12700

9.3

42.8

239

0.83

0.63

70400

20.8

30.3

34.5

43700

14.3

25300

2270

0.045

57.2

2730

1.1

4280

38.4

104

7760

3.4

9.4

6.5

11200

4.1

938

74.5

8.4

19.8

23.1

6380

5.3

29.2

2100

11.3

7

13.7

15400

5.1

1560

313

20.2

19.1

40.6

5930

4.1

42.4

67100

10.7

7.2

16.2

13000

7.7

25300

472

19.4

1330

21

43.7

12700

7.4

49.6

0.69

3010

20.2

8.3

14.7

22900

6.8

2310

173

0.043

20.5

771

35.2

46.1

9640

8.2

39

4340

17.4

8.4

14.3

20100

6.5

2940

275

19.4

713

27

41.2

8710

8.1

64.8

53400

15.9

10.3

21.1

18700

9.6

21100

506

26.5

1850

25.2

57.3

6680

5.8

34.9

2880

12.1

5.8

7

14700

5.5

1660

93.2

13.9

23

30.4

SEMIVOLATILES

Dinitrotoluene, 2,4-
Dinilrotoluene. 2,6-

Nitroaniline, 3-

mg/kg

mg/kg

mg/kg

8.8

0.58

0.053

J

J

VOLATILES

Acetone

Methylene chloride
Toluene

mg/kg

mg/kg
mg/kg

0.0062

0.0021
0.0017

J

J
J

iRWP_SO_SD_SW_HITS.)ds(3-19 PRRWP SO)W2/03(3:54 PM)



Table 3-19

PRRWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 7 of 9)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FKJDEPTH

Parameter Units MDC Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Dinitrobenzene, 1,3-

Dinitrotoluene, 2,4-

Diniirotoluene, 2,6-

rrinltrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

2.7

9.3

25

1.7

43

0.38

PRRP-DP15
7770

12-Jun-98
4 -6FT

Result Qual

PRRP-DP15

7780

12-Jun-98

8 - 1 0 FT

Result Qual

PRRP-DP16
7800

12-Jun-98
0-2FT

Result Qual

PRRP-DP16

7810

12-Jun-98

4-6FT
Result Qual

PRRP-DP16

7820

12-Jun-98

8 - 1 0 FT

Result Qual

PRRP-DP17
7840

10-Jun-98
0 -2FT

Result Qual

PRRP-DP17
7850

10-Jun-98
4-6FT

Result

0.25

0.5

0.5

1.9

Qual

GENERAL CHEMISTRY

% moisture Percent | 25 19.4 17.9 18.8 9.4 20.2 9.7 16.3

METALS

Aluminum

Antimony

Arsenic

Jarium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

ran
-ead

Magnesium

Manganese

Mercury

Micfcel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

12700

9.3

42.8

239

0.83

0.63

70400

20.8

30.3

34.5

43700

14.3

25300

2270

0.045

57.2

2730

1.1

4280

38.4

104

8870

15.9

176

53300

5.2

26.7

24.6

20500

13.4

17200

2270

56.1

1380

26.7

59.7

6010

6.9

41.5

67400

11.6

9

19.3

18300

8.1

20300

467

22.2
1370

1030
19.3
52

7300

5.4

30.4

7980

11

11.2

13300

7.7

3100

147

12

21.4

37.4

9850

9.7

59.5

0.55

3080

17.5

14.4

21.7

22000

10.7

4020

437

31.1

1210

1160

23.3
67.2

9430

4.8

47.5

57600

16.8

9.1

24.3

19300

10.5

18100

303

27

1750

1090

26.1

64.2

7140

2.3

817

10.8

3.8

13100

3.3

791

104

6.4

23.4

21.3

5570

3.1

1850

15.5

7.3

5.3

16400

2.9

917

323

8.1

29.3

22.7

SEMIVOLATILES

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Nitroaniline, 3-

mg/kg

mg/kg

mg/kg

8.8
0.58

0.053

J
J

0.19

0.053

J

J

0.0004
0.049

J
J

VOLATILES

Acetone

rtethylene chloride

Toluene

mg/kg

mg/kg

mg/kg

0.0082

0.0021

0.0017

J
J
J

0.0021 J

KN3\PBOW02 GW\PRRWP_SO_SD_SW_WTS.xls(3-19 PRRWP SO)W2/03(334 PM)



Table 3-19

PRRWP • Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 8 of 9)

LOCATION_CODE

SAMPLE_NO

SAMPLE_DATE

FK_DEPTH
Parameter Units MDC Qua!

PRRP-DP17

7860

10-Jun-98

8-10 FT

Result Qual

PRRP-DP18

7880

11-Jun-98

0 -2FT
Result Qual

PRRP-DP18

7890

11-Jun-98

4 - 6 F T

Result Qual

PRRP-DP18

7900

11-Jun-98

8-10 FT

Result Qual

PRRP-DP19

7920

12-Jun-98

0 -2FT

Result Qual

PRRP-DP19

7930

12-Jun-98

4 - 6 F T
Result Qual

PRRP-DP19

7940

12-Jun-98

8-10 FT

Result Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Dinrtrobenzene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

rrinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

2.7

9.3

25

1.7

43

0.38

GENERAL CHEMISTRY

% moisture Percent 25 18.1 12.9 21.7 19.9 8.9 17.1 17.6

METALS

Aluminum

Antimony

Arsenic

3arium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

•Jickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

12700

9.3

42.8

239

0.83

0.63

70400

20.8

30.3

34.5

43700

14.3

25300

2270

0.045

57.2

2730
1.1

4280

38.4

104

3320

4.5

61500

7.3

10.6

8940

4.3

16200

252

11

726

15

31.6

10700

4

32.3

1040

14.6

6.2

7.5

17800

5.6

1120

158

9.8

30.3

27.9

7340

27.3

41.8

38400

13.6

8.7
19

20000

7.6

12800

300

21.5

1310

25.7

56.2

9140

5.8

66.2

0.63

61600

15.7

10.6

24.3

20600

9.6

19200

534

29

1990

24.6

64.5

2370

14.1

33.6

54000

4.2

10.6

15900

3.2

115O0

658

11.6

13.2

26.8

7060

4.7

51.2

56900

12.5

8.7

19.1

16200

8.5

22500

495

2Z8

1490

21.4

52.8

9590

4.9

61

68000

15.7

9.4

22.4

19900

9.4

21300

512

26.1

2330

26.2

60.5

SEMIVOLATILES

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Nitroaniline, 3-

mg/kg
mg/kg

mg/kg

8.8

0.58

0.053

J

J

VOLATILES

Acetone

Methylene chloride
Toluene

mg/kg

mg/kg
mg/kg

0.0082

0.0021
0.0017

J

J
J

0.0018 J

KN3\PBOW RRWP_SCLSD_SW_HITS.xls(3-19 PRRWP SO)M/2/03(3:54 PM)



Table 3-19

PRRWP - Historical Soil Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 9 of 9)

LOCAT1ON_CODE

SAMPLE.NO

SAMPLE.DATE

FK.DEPTH

Parameter Units MDC Qual

PRRP-DP20

7960

13-Jun-98

0-2FT

Result Qual

PRRP-DP20

7970

13-Jun-98

4 - 6 F T
Result | Qual

PRRP-DP20

7980

13-Jun-98

8-10 FT
Result Qual

PRWP-SO001

AC0001

15-Sep-OO

0 - 1 FT
Result Qual

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Dinitrobenzene, 1,3-

DinKrotoluene, 2,4-

Dinitrotoluene, 2&-

Trinitrobenzene, 1,3,5-

rrinitrotoluene, 2,4,6-

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

2.7

9.3

25

1.7

43

0.38

1.2

GENERAL CHEMISTRY

% moisture Percent | 25 13.5 18.1 18.7

METALS

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

12700

9.3

42.8

239

0.83

0.63

70400

20.8

30.3

34.5

43700

14.3

25300

2270

0.045

57.2

2730

1.1

4280

38.4

104

5360

3.6

2160

11.4

5.8

7.2

16000

3.2

999

262

9.3

27.6

26

7580

4.7

58.2

61900

13.1

9.3

18.3

18000

9

24600

527

24

1610

23.8

50.6

10800

7.7

5.5

69.3

70400

17

11.3

20.1

22500

9.7

20200

513

29.6

2640

28.6

69.5

SEMIVOLATILES
Dinltrotoluene, 2,4-

Dinitrotoluene, 2,&

Nilroaniline, 3-

mg/kg

mg/kg

mg/kg

8.8

0.S8

0.053

J

J

VOLAT1LES

Acetone

Methylene chloride
Toluene 1

mg/kg

mg/kg

mg/kg

0.0082

0.0021
0.0017

J

J
J

MDC - Maximum detected concentration for the Area of Concern ("B" qualified data not included).

ug/L - Micrograms per liter.

Qual - Laboratory qualifier.

KN3\PBOW\02 GW\PRRWP_SO.SD_SW_HITS.)ds(3-19 PRRWP SO)\4/2/03(3:54 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 1 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter H Units RBSC MDC VU

PRRP
IT-MW05

PB-PR-IT-MW5
08-DEC-94

o too
Result Qual VQ

PRRP
IT-MW05

5320
20-OCT-96

0 toO
Result Qual VQ

PRRP
IT-MW05

5550
19-NOV-97

0 toO
Result Qual VQ

PRRP
IT-MW05

5555
28-MAY-98

0 toO
Result Qual | VQ

PRRP
PB-BED-MW15
PB-BED-MW15

13-DEC-94
0 toO

Result Qual VQ
EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrotoluene, 3-
Mitrotoluene, 4-
RDX
RDX
Tetryl
Tetryl
rrinitrobenzene, 1,3,5-
Trinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-
Trinitrotoluene, 2,4,6-

Y

Y

Y

Y

Y

Y

Y

Pg/L
pg/L
pg/L
pg/L
Pg/L
Pg/L
Pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
2.0
0.22
0.36
0.36
0.099
0.099
0.099
0.099
0.1
6.1
6.1
0.61
0.61
36
36
109
109
1.8
1.8

10
66
11

1700
4800
1400
6800
300
400
41
2.7
1.9
630
3.7
2.3
1.7

2400
5700
160
64

J

J

J

-
-
-
-

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

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
•

-

-

-

-

-

-

-

-

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

-
-

-
-
-
-

-
-
-
-
-
-

0.7
-

0.6
-

2.7
-
-
-
-
-
-

2.1
-

1.2

-

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
ug/L
pg/L
pg/L

Mg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1500000
9500000

1700
13000000
1600000
1500000
12000000
50000000
14000000
110000

J

-
-
-
-
-

0.1
-
-
-
-

-
-
-
-
-
-
-
-
-
-

350000
3000

-
760000

-
-

48000
420000

4700
6000

680000
11000

-
570000

-
-

61000
650000
6000
15000

-
-
-
-
-

0.5
-
-
-
-

KN3\PBOW\02 GWPRRWP_GW_RBSC_HITS.xls(3-20 PRRWP QW HBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 2 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
Barium
Barium
Beryllium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Nickel
Nickel
Potassium
Potassium

H

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
ug/L
ug/L
ug/L

RBSC

3650
3650
1.5
1.5

0.045
0.045
255
255
7.3
1.8
1.8
NE
NE
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
73
73
NE
NE

MDC | VQ

PRRP
IT-MW05

PB-PR-IT-MW5
08-DEC-94

0 toO
Result | Qual VQ

859
280000

69.6
118
22.9
584
2390
1850
8.8
7.2
6.5

998000
1530000

495
561

7450
7270
4710
4680
15300

679000
31.5
323

584000
616000
62400
55100
0.55
7310
7600

104000
78000

J

J

J

J

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

100
100

-

-
-

PRRP.
IT-MW05

5320
20-OCT-96

0 toO
Result Qual VQ

248
1520

-
-
-

13.6
236
277

-
-
-

132000
156000

-
11.6

-
-
-
-
-

7840
5.2
5.7

45600
48500
195
459

-
-

-
-

J

U

J

PRRP
IT-MW05

5550
19-NOV-97

0 toO
Result Qual VQ

-
3970

-
-

12.6
11.5

-
-
-
-
-

99500
116000

-
10.6

-

-
-

3050
14700

-
6.6

36500
38400
114
302
0.30

-
-

-

J '

PRRP
IT-MW05

5555
28-MAY-98

0 toO
Result Qual VQ

PRRP
PB-BED-MW15
PB-BED-MW15

13-DEC-94
0 toO

Result

-
-'- 16800

-
-
-

14.3
-

312
-
-
-

113000
145000

-
22.7

-
-
-

43.7
185

26500
-

9.4
38300
47200
223
592

-
-
-

7710

J -

J
J

J

-
-

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

40
-
-
-
-
-
-
-
-
-
-
-
-
-

Qual VQ

lRWP_GW_RBSC_HITS.xte(3-20 PRRWP GW RBSC)W2/03<3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 3 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

l-l

Y

Y

Y

Y

Units

ug/L
ug/L
Mg/L
ijg/L
ug/L
Mg/L
ug/L
ug/L

RBSC

NE
NE

0.24
0.24
26
26

1095
1095

MDC | VQ

12600000
11900000

62.2
50.8
68.3
1000
1100
2010

PRRP
IT-MW05

PB-PR-IT-MW5
08-DEC-94

0 toO
Result

-
-
-
-
-
-
-

27

Qual VQ

PRRP
IT-MW05

5320
20-OCT-96

0 toO
Result

23600
23600

-
-
-
-
-

36.2

Qual VQ

U

PRRP
IT-MW05

5550
19-NOV-97

0 toO
Result

19100
18100

-
-
-
-
-

47.6

Qual VQ

PRRP
IT-MW05

5555
28-MAY-98

0 toO
Result

22800
22100

-
-
-
-
-

103

Qual VQ

B

PRRP
PB-BED-MW15
PB-BED-MW15

13-DEC-94
0 toO

Result
-
-
-

-
-
-

22

Qual

& • - " * »

VQ

-ft;?;!"'!

SEMIVOLATILES
Bis(2-ethyjhexyl)phthalate
Dibenzofuran
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Ruorene
Isophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Maphthalene
Nitroaniline, 2-
Nitroaniline, 3-
Nitrobenzene
Nitrophenol, 2-
Mitrophenol, 4-
Phenanthrene
Phenol

pg/L
ug/L
Mg/L
pg/L
ug/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L

4.8
2.4
73

0.36
7.3

0.099
0.099

24
71
12

182
18

0.62
0.1
0.1

0.34
4.9
4.9
18

2190

37
620
16

20000
6000
9200
550
44
4.2
72
6.7
7.7
60
3.2
450
14
15

290
2.2
40

NJ
J

NJ

D

NJ
J
J
J
J
J
J
J

J
J
J

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

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

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

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

-
-
-
-
-
-
-
-
-

- • '•TO*.. - <-

B0" -r
-
-
-
-
-
-
-

J. ' *

KN3\PBOW\02 GW\PRRWP_GW_BBSC_HITS.xls(3-20 PRRWP GW BBSC)W2/03(3:S6 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 4 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter | F l | Units RBSC MDC VQ

PRRP
IT-MW05

PB-PR-IT-MW5
08-DEC-94

o too
Result Qual | VQ

PRRP
IT-MW05

5320
20-OCT-96

o too
Result Qua! VQ

PRRP
IT-MW05

5550
19-NOV-97

o too
Result Qual | VQ

VOLATILES
Acetone
Benzene
Bromodichloromethane
Butanone, 2-
Carbon disulfide
Chlorobenzene
Chloroform
Ethylbenzene
Hexanone, 2-
Methylene chloride
Tetrachloroethene
Toluene
rrichloroethane, 1,1,2-
Trichloroethene
Xylenes, total

ug/L
pg/L
ug/L
ug/L
ug/L
pg/L
pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
0.18
190
104
11

0.063
130
150
4.3

0.66
72
0.2

0.028
21

660
1300
0.23
24

1500
5.5
8.6
180
2

ND
0.26
800
4.9

0.43
1300

J

J
J
J
J
J
J
J

J

J
J
J

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

-
-
-
-
-

1.3
-
-
-
-
-

1.1
-
-
-

J

J

J

J

22
-
-
-

0.21
-
-
-
-

0.27
-
-
-
-
-

J

J B

J

J

B

PRRP
IT-MW05

5555
28-MAY-98

0 toO
Result Qual VQ

PRRP
PB-BED-MW15
PB-BED-MW15

13-DEC-94
o too

Result Qual VQ

45
0.21

-
-
-
-
-
-
-

2.4
-

0.36
-
-
-

J

B

JB

B

B

-
-

-
-

-
-
-

-
-

WWP_GW_RBSC_HITS.xls(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 5 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinltrotoluene, 2,4-
Dinitrotoluene, 2,4-
3initrotoluene, 2,6-
Dinitnotoluene, 2,6-
Dinitrotoluene, 3,4-
Wrotoluene, 3-
Nitrotoluene, 4-
RDX
RDX
Tetryl
retry!
Trinitrobenzene, 1,3,5-
Trinitrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-
Trinitrotoluene, 2,4,6-

Fl Units RBSC MDC VQ

Y

Y

Y

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ng/L
UQ/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
2.0

0.22
0.36
0.36

0.099
0.099
0.099
0.099
0.1
6.1
6.1

0.61
0.61
36
36
109
109
1.8
1.8

10
66
11

1700
4800
1400
6800
300
400
41
2.7
1.9
630
3.7
2.3
1.7

2400
5700
160
64

J

J

J

PRRP
PB-BED-MW15

5180
21-OCT-96

0 toO
Result Qual VQ

PRRP
PB-BED-MW15

5910
18-NOV-97

0 toO
Result Qual VQ

-
-
-

"0 .66 "'r
' 0.44 ~

-
-
-
-
-
-
-

6.3-
3.7
2 3
1.7

0.80
0.52

-
-

-

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

-
-
-

PRRP
PB-BED-MW15

5915
28-MAY-98

0 toO
Result Qual VQ

PRRP
PB-PR-MW7

PB-PR-DM-MW7
08-DEC-94

0 toO
Result

-
-
-
-

-

0.89 <

0.89 '

-
-
-
-
-
-
-
-
-
-

-
'-"66

-

3000
-

980

• 7

i "
-

1.9
-
-
-
-
-

5700 °
-

30

Q u a l VQ

PRRP
PB-PR-MW7

5130
21-OCT-96

0 toO
Result Qual VQ

-
-
-

MUST- .osiag pg^gMm

<- *

mm;.[iliSPlilSilili

-
-
-'K:<s«s310Sy'i!»
-
-
-

-
-

•>-iiK

prey1:

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Mitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

(jg/L
pg/L
pg/L

Jijj/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1500000
9500000

1700
13000000
1600000
1500000
12000000
50000000
14000000
110000

J

-
-
-
-
-
-
-
-
-
-

85000
1400000

-
1500000

-
-
-

3200000
11000
7000

500000
2200000

-
1800000

-
-

82000
3800000

13000
13000

-
-
-
-
-

80
-
-
-
-

-
-

-
-
-
-
-
-
-

^ *

mm?

KN3VBOVW02 GW\PRRWP_GW_RBSC_HITS.lds(3-20 PRRWP GW RBSC)W2/03(3:S6 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 6 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter Fl Units RBSC | MOC VQ

PRRP
PB-BED-MW15

5180
21-OCT-96

0 toO
Result Qual VQ

PRRP
PB-BED-MW15

5910
18-NOV-97

0 toO
Result Qual VQ

PRRP
PB-BED-MW15

5915
28-MAY-98

0 toO
Result Quai l VQ

PRRP
PB-PR-MW7

PB-PR-DM-MW7
08-DEC-94

0 toO
Result Qual VQ

PRRP
PB-PR-MW7

5130
21-OCT-96

0 toO
Result Qual VQ

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
3arium
Barium
Beryllium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Magnesium
Manganese _
Manganese
Mercury
Nickel
Mickel
Potassium
Potassium

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

ug/L
ug/L
ug/L
ug/L
M9/L
ug/L
ug/L
ug/L
ug/L

±!9/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Mg/L
Mg/L
Mg/L
Mg/L
ug/L
Mg/L
MQ/L
Mg/L
Mg/L
Mg/L
Mg/L
MQ/L

3650
3650
1.5
1.5

0.045
0.045
255
255
7.3
1.8
1.8
NE
NE
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
73
73
NE
NE

859
280000

69.6
118
22.9
584

2390
1850
8.8
7.2
6.5

998000
1530000

495
561

7450
7270
4710
4680
15300

679000
31.5
323

584000
616000
62400
55100
0.55 _,
7310
7600

104000
78000

J

J

J

J

-
-

69J6
'7T.& ' *

-
•

2390
1*50 -

-
-
-

556000
459000

-
-
-
-
-
-
-
-
-
-

443000
358000

27.2
16.9

-
-
-

104000
78000

• f

-
-
-
-
-
-

556

ete -'
-
-
-

245000
280000

-
-
-
-
-
-
-

930
-
-

182000
177000

-
26.3

-
-
-

61100
58800

*

J

-
513

-
-
-
-

1390

-
-
-

390000
662000

-
20.6

-
-
-

39.5
-

4810
-
-

299000
259000

-
139

-
-
-

74800
62500

J

J
J

J

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

3$
-
-

110
140

0

-
-
-
-
-
-

10000
120OI

-
1800
2000

-
-

> J

-
2550

-
-
-
-
-
-
-
-
-

562000
540000

* • taati« f ' ' '
<:2- $ £ £ ' F*1-*̂

• i-'aaw '~rrt

-
-

165000
180000
18200
13600 *•

•

1630 K

1690
8310
11800

• \

- J"2.
?<,-/

J

£"* * *
-p",'

• * , _

» j j ~ ^

tl? .
* • € : : = •

J

J

RWP_GW_RBSC_HITS.xfc(3-20 PRRWP GW RBSC)\4«/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 7 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

hi

Y

Y

Y

Y

Units

ug/L
pg/L
P9/L
pg/L
pg/L
ug/L
pg/L
pg/L

RBSC

NE
NE

0.24
0.24
26
26

1095
1095

MDC

12600000
11900000

62.2
50.8
68.3
1000
1100
2010

VO

PRRP
PB-BED-MW15

5180
21-OCT-96

0 toO
Result

1320000
945000

-
-
-
-

22.8
22.8

Qual VQ

R
R

PRRP
PB-BED-MW15

5910
18-NOV-97

0 toO
Result

582000
559000

-
-
-

30.9
30.6

Qual VQ

PRRP
PB-BED-MW15

5915
28-MAY-98

0 toO
Result

1010000
811000

622
SO.B

-
-

47.3
105

Qual VQ

B
B

PRRP
PB-PR-MW7

PB-PR-DM-MW7
08-DEC-94

0 toO
Result

-
-

Q.7
0.9
-
-

44
94

Qual VQ

PRRP
PB-PR-MW7

5130
21-OCT-96

0 toO
Result

3380000
3200000

-
-

6&3 -•
62.8 '
85.9
119

Qual VQ

:* '

SEMIVOLATILES
3is(2-ethylhexyl)phthalate
Dibenzofuran
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
=luorene
sophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Mitroaniline, 2-
Mitroaniline, 3-
Mitrobenzene
Mitrophenol, 2-
Nitrophenol, 4-
3henanthrene
:>henol

M8/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
jjg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
2.4
73

0.36
7.3

0.099
0.099

24
71
12
182
18

0.62
0.1
0.1

0.34
4.9
4.9
18

2190

37
620
16

20000
6000
9200
550
44
4.2
72
6.7
7.7
60
3.2
450
14
15

290
2.2
40

NJ
J

NJ

D

NJ
J
J
J
J
J
J
J

J
J
J

..14
-

16
-
-
-
-
-
-

72

-
52
-

-
-
-
-

40

J

J

J

J

J

J

J

J

37
-

6.7
-
-
-
-

1.7
4 2
31
3 0
3 9
22

-
-
-
-

2.2
18

J

J
J

J
J

J

J

J
J

J
J

J

28
-

10
-
-
-
-
-

3 8
37
6 7
7 7
31
-
-
-
-
-

2.0
32

J

J
J

J

B

J

J
J

J

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

-
-
-
-
-
-

•

•

-

-

-

-

-

-

fc» •<•-"

5.2'~ '
-
-
-

J
J

j -

j

KN3\PBOW\O2 GWPRRWP_GW_RBSC_HITS.Xls(3-20 PRRWP QW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 8 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter |FI I Units RBSC | MDC | VQ

PRRP
PB-BED-MW15

5180
21-OCT-96

0 toO
Result Qual VQ

PRRP
PB-BED-MW15

5910
18-NOV-97

0 toO
Result Qual VQ

PRRP
PB-BED-MW15

5915
28-MAY-98

0 toO
Result Qual va

PRRP
PB-PR-MW7

PB-PR-DM-MW7
08-DEC-94

0 toO
Result | Qual VQ

PRRP
PB-PR-MW7

5130
21-OCT-96

0 toO
Result Qual VQ

VOLATILES
Acetone
Benzene
3romodichloromethane
Butanone, 2-
Carbon disulfide
Chlorobenzene
Chloroform
Ethylbenzene
Hexanone, 2-
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethane, 1,1,2-
rrichloroethene
Xylenes, total

pg/L
pg/L
pg/L
M9/L
pg/L
pg/L

U9/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
0.18
190
104
11

0.063
130
150
4.3
0.66
72
0.2

0.028
21

660
1300
0.23
24

1500
5.5
8.6
180
2

ND
0.26
800
4.9

0.43
1300

J

J
J
J
J
J
J
J

J

J
J
J

-

-
-
-
-

-

-
« 800

-
-

• JilflBf j - J

«.

JB\

4

* ' "'

-
570 <

-
-
-

130
-

31. '
-

490

-
S20'>

J 1 <•-'

JB '

B

B

-
780 "

-
-
-

5 5
-

140 "
-

<• 8 3 f

-
-.660~

-
- 880 '

-

J

B '

B -

j

B

tr'

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

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

RWP_GW_RBSC_HITS.xls<3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 9 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

EXPLOSIVES
Amino-2,6-dinitrololuene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrotoluene, 3-
Nitrotoluene, 4-
RDX
RDX
Tetryl
Tettyl
Trinitrobenzene, 1,3,5-
Trinitrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-
Trinitrotoluene, 2,4,6-

Fl Units RBSC MDC VQ

PRRP
PB-PR-MW7

5690
17-NOV-97

0 toO
Result Qual VQ

PRRP
PB-PR-MW7

5695
20-MAY-98

0 toO
Result Qual VQ

PRRP
PB-PR-MW8

PB-PR-DM-MW8
08-DEC-94

0 toO
Result Qual VQ

PRRP
PB-PR-MW8

5140
20-OCT-96

o too
Result Qual VQ

PRRP
PB-PR-MW8

5700
17-NOV-97

0 toO
Result Qual

Y

Y

Y

Y

Y

Y

Y

M9/L
pg/L
M9/L
pg/L
(jg/L
M9/L
MQ/L

pg/L
pg/L
pg/L
pg/L
pg/L
jjg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
2.0
0.22
0.36
0.36

0.099
0.099
0.099
0.099
0.1
6.1
6.1
0.61
0.61
36
36
109
109
1.8
1.8

10
66
11

1700
4800
1400
6800
300
400
41
2.7
1.9
630
3.7
2.3
1.7

2400
5700
160
64

J

J

J

-
-
-
-

-
- 1200

-
-
-
-
-
-
-
-
-
-

2000
-
-

-

-
-

2000
-

1600
-
-
-
-
-
-
-
-
-
-

2800
-
-

>

* i10" .

~ *11~
-

790
-

•' 440
-

33
41 '
2.2
-
-
-
-
-
-

1300
-

64

»
'-pun.

" T '

-

-
-
-

?00-r

IS
400""':'-
-
-
-
-
-

-
-
-

2 0Q

160
-

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1500000
9500000

1700
13000000
1600000
1500000
12000000
50000000
14000000
110000

J

820000
-

>~"S'i2Cr'rf -
5000000

400
-

8000000
17000000
2700000

25000

J

840000
9500000

-20O^~ r.
2300000

-
3K3«1pOOOO> J

5400000
18000000
2900000

17000

i

-
-
-
-
-

650
-
-
-
-

-
-

430
-
-
-
-
-
-
-

- 4 '•-
'•I-
J '

-
-
-
-

"'MMOifii
-

—13OQE£1:S5

-
-
-
-
-
-
-
-
-

• " I S G O M - B

-
-

990000
6500000

13000000

mmtmm
12000000
50000000
14000000

73000

VQ

••*?.!•&'

KN3\PBOW02 GWtf>RRWP.GW_RBSC_HITS.xls(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 10 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter H

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
Barium
Barium
Beryllium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
ran

Iron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Mickel
Nickel
Potassium
Potassium

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units RBSC MDC

PRRP
PB-PR-MW7

5690
17-NOV-97

0 toO
Result Qual VQ

PRRP
PB-PR-MW7

5695
20-MAY-98

0 toO
Result Qual VQ

PRRP
PB-PR-MW8

PB-PR-DM-MW8
08-DEC-94

0 toO
Result Qual VQ

PRRP
PB-PR-MW8

5140
20-OCT-96

0 toO
Result Qual VQ

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
Mg/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
ug/L
MQ/L

3650
3650
1.5
1.5

0.045
0.045
255
255
7.3
1.8
1.8
NE
NE
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
73
73
NE
NE

859
280000

69.6
118
22.9
584
2390
1850
8.8
7.2
6.5

998000
1530000

495
561
7450
7270
4710
4680
15300

679000
31.5
323

584000
616000
62400
55100
0.55
7310
7600

104000
78000

J

J

J

J

-

-
-
-
-
-
-
-
-
-

582000
625000

-
-

' !V3J32D!" '
t .2-Bii1!''"*•"

B871 Hr1

£,1360.' H*
- 2f70ft " '

-
-

184000
189000

••• i t o o o
»• "17000

-
1710 '
1710

-
-

J"

P

-

IOSOO* ;:

-
-
-
-
-
-
-
-
-

597000
526000

-
-

"**&&&<?."$
*• t o

• > » i o

-> 32600-1)
-
-

180000
184000
17600
13?00 -

-
1900
1790

-
-

"'I >.

- n~

°* ^

J "

h

•

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

38

400 '
600 - '

-
-
-

7000.
> 8«xr

-
2100
2500

-
-

-:
If'

859
965

-
76.0,

-
-

-
-

967000
994000

• H Q

SJDO

-

422000
424000

m
-

«2J
«M

;
i

35100
35400

-

iJ

J

"TSt**1^1*1

i

j

PRRP
PB-PR-MW8

5700
17-NOV-97

0 toO
Result Qual VQ

-
-
-
-
-
-
-
-
-
-
-

753000
749000

- ^TgBf^

•.laawp^-
-22000-""' -I

-
-
-

541000

MIOO^S*
-

M«820i?S,"'
J760Q'.' r

-

i . T

> ' , "

J

•tPV

^ ^

1 —

si p i L

>HWP_QW_RBSC_HITS.xls(3-20 PRRWP QW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 11 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

hi

Y

Y

Y

Y

Units

ug/L

ug/L
pg/L
pg/L
M9/L
ug/L
pg/L
ug/L

RBSC

NE
NE

0.24
0.24
26
26

1095
1095

MDC

12600000
11900000

62.2
50.8
68.3
1000
1100
2010

VO

PRRP
PB-PR-MW7

5690
17-NOV-97

o too
Result

3850000
3540000

-
-
-
-
-
-

Qual VQ

PRRP
PB-PR-MW7

5695
20-MAY-98

0 toO
Result

3970000
3680000

-
-
-
-
-
-

Qual VQ

PRRP
PB-PR-MW8

PB-PR-DM-MW8
08-DEC-94

0 toO
Result

-
-
-
-
-
-

50
52

Qual VQ

PRRP
PB-PR-MW8

5140
20-OCT-96

0 toO
Result

11500000
11200000

-
-

85

183
155

Qual VQ

->

U

PRRP
PB-PR-MW8

5700
17-NOV-97

0 toO
Result

9230000
10800000

-
-
-
-
-
-

Qual VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dibenzofuran
Dimethylphenol, 2,4-
3initro-2-methylphenol, 4,6-

Dinitrotoluene, 2,4-

Fluorene
Isophorone
Methyinaphthalene, 2-
Methylphenol, 2-
Vlethylphenol, 4-
Maphthalene
Nitroaniline, 2-
Mitroaniline, 3-
Nitro benzene
\litrophenol, 2-
Mitrophenol, 4-
Phenanthrene
Phenol

ng/L
pg/L
ug/L
pg/L

Mg/L

Pg/L
pg/L
ug/L
pg/L
pg/L
PS/L
pg/L
pg/L
pg/L
ug/L
pg/L
pg/L
pg/L

4.8
2.4
73

0.36
7 **

0.099
0 099

24
71
12

182
18

0.62
0.1
0.1
0.34
4.9
4.9
18

2190

37
620
16

20000
finnn

9200
CCA

44
4.2
72
6.7
7.7
60
3.2
450
14
15

290
2.2
40

NJ
J

NJ

L>

NJ
J
J
J
J
J
J
J

J
J
J

-
-
-

" 660

< "1JiJ"i f t

-

-

-

-

-

-

-

-

-
-

-

-

J " J

J -

20
-
-

12000

i 1800

-
-
-
-
-
-
-

- •••Ur'Y'j1"

-
-

E .

J '•*'

B

NJ

NJ

N
IN

J

J

-
-
-
-

-

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

-
-
-

-
•

•

•

-

-

-

-

-

-

-

-

JF fv

fife

-
-
-

63300^1

m
-
-
-
-
-
-

-
-
-
-
-

mm

ins*,*

KN3\PBOVW02 QWV>RRWP_GW_RBSC_HITS.xls(3-20 PRRWP GW HBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 12 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter Fl Units RBSC | MDC VQ

PRRP
PB-PR-MW7

5690
17-NOV-97

0 toO
Result Qual VQ

PRRP
PB-PR-MW7

5695
20-MAY-98

0 toO
Result Qual VQ

PRRP
PB-PR-MW8

PB-PR-DM-MW8
08-DEC-94

0 toO
Result Qual VQ

PRRP
PB-PR-MW8

5140
20-OCT-96

0 toO
Result Qual VQ

PRRP
PB-PR-MW8

5700
17-NOV-97

0 toO
Result Qual VQ

VOLATILES
Acetone
Benzene
Bromodichloromethane
3utanone, 2-
Carbon disulfide
Chlorobenzene
Chloroform
Ethylbenzene
Hexanone, 2-
Methylene chloride
fetrachloroethene
Toluene
Trichloroethane, 1,1,2-
Trichloroethene
Xylenes, total

ug/L
M9/L
pg/L
M9/L

ug/L
pg/L
pg/L
pg/L
pg/L
Mg/L
Mg/L
pg/L
pg/L
pg/L

61
0.34
0.18
190
104
11

0.063
130
150
4.3
0.66
72
0.2

0.028
21

660
1300
0.23
24

1500
5.5
8.6
180
2

ND
0.26
800
4.9
0.43
1300

J

J
J
J
J
J
J
J

J

J
J
J

-
-
-
-
-
-
-
-
-

3.0
-
-
-
-
-

J B B

-
-
-

-
-
-

0.17
-

0.37
-

0.31
-
-

0.82

J

J B

J

J

J

B

B

J

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

-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

-
-
-
-
-

KN3\P8OWV <RWP_GW_RBSC_HITS.xls(3-2O PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 13 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter I FlJ Units RBSC MDC VQ

PRRP
PB-PR-MW8

5705
20-MAY-98

0 toO
Result Qual VQ

PRRP
PB-PR-MW9

PB-PR-DM-MW9
08-DEC-94

0 toO
Result Qual VQ

PRRP

PB-PR-MW9

5150

20-OCT-96

0 toO
Result Qual VQ

PRRP
PB-PR-MW9

5710
17-NOV-97

0 toO
Result Qual VQ

PRRP
PB-PR-MW9

5715
20-MAY-98

o too
Result Qual VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrotoluene, 3-
Mitrotoluene, 4-
RDX
RDX
Tetryl
Tettyl
Trinitrobenzene, 1,3,5-
Trinitrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-
Trinitrotoluene, 2,4,6-

Y

Y

Y

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
PQ/L

pg/L
pg/L

0.22
2.0

0.22
0.36
0.36
0.099
0.099
0.099
0.099

0.1
6.1
6.1

0.61
0.61
36
36
109
109
1.8
1.8

10
66
11

1700
4800
1400
6800
300
400
41
2.7
1.9
630
3.7
2.3
1.7

2400
5700
160
64

J

J

J

-
-
-
-

' ' 2100
-

- 2400
-
-
-
-
-
-
-
-
-
-

2400
-

• . •

-
1.4
0.2
-

49,
-

9.5
-
r-

0.8 "
-
-
-
-
-
-
-
4

1.1

t < -*
r •*

-
-
-
-

> 57
-

36
-
-
-
-
-
-
-
-
-
-

27

-

-
-
-
-

35
-

28
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

-"•-'"ITttV '-"l

-

-
-
-
-
-
-
-
-
-
-

71
-
-

ZZ ""•

GENERAL CHEMISTRY
Alkalinity
Chloride

Cyanide, total
Hardness
Mitrate
Mitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
yg/L
pg/L
pg/L
jjg/L

pg/L
pg/L
pg/L

N E l
NE
73
NE

1000
1000
NE
NE
NE
NE

1500000
9500000

1700
13000000
1600000
1500000
12000000
50000000
14000000
110000

J

1500000
4700000

, ' jJWtt""'
3100000

i 1SO0000 £'.
12000000
49000000
11000000

79000

-
-
-
-
-

50
-
-
-
-

-
-

62
-
-
-
-
-
-
-

860000
7200000

36
2200000

200
-

3000000
8700000
1300000

8000

J

810000
3600000

72
1200000

-

fellfSISIffliil^IP^^IS^fl
1600000
6400000
930000
7000

KN3VPBOW02 GW\PRRWP_GW_RBSC_HITS.xts(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 14 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter | Fl | Units RBSC MDC VQ

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
3arium
3arium
3eryllium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron

Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Nickel
Nickel
Potassium
Potassium

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
3650
1.5
1.5

0.045
0.045
255
255
7.3
1.8
1.8
NE
NE
11
11
73
73
146
146
1095

15
15
NE
NE
88
88
1.1
73
73
NE
NE

859
280000

69.6
118
22.9
584
2390
1850
8.8
7.2
6.5

998000
1530000

495
561

7450
7270
4710
4680
15300

31.5
323

584000
616000
62400
55100
0.55
7310
7600

104000
78000

J

J

J

J

PRRP
PB-PR-MW8

5705
20-MAY-98

0 toO
Result Qual VQ

PRRP
PB-PR-MW9

PB-PR-DM-MW9
08-DEC-94

0 toO
Result Qual VQ

PRRP
PB-PR-MW9

5150
20-OCT-96

0 toO
Result Qual | VQ

PRRP
PB-PR-MW9

5710
17-NOV-97

0 toO
Result Qual VQ

PRRP
PB-PR-MW9

5715
20-MAY-98

0 toO
Result | Qual VQ

-
-
-
-
-
-
-
-
-
-
-

998000
998000

-
-

'7460 -
Tistr^

900/ -
1740' '

-
584000
574000
45500 *
43900 "'

' 7310
6 9 5 0 ' •"•

-

At j<

f

- i

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

760f'r->..
770 " *

-

-
-
-

1800
1800

1600 ...'
1600 v '

-

-
-
-

783 J~
-
-
-
-
-
-
-

410000
428000

^27JB ^
6 9 2 • - *

" >-788 is-1*"
,4 f4~*" <

- *445 * « - j

-
171000
178000

( -?f40 '
«S0 r~

-
963

'1060
16700
17100

*.
V'3

- "
' :

-

"if.

'$?•>

•

J

r J

4

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

-
-
-
-

900
-

-

-

-
-
-
-
-
-
-
-
-
-
-

198000
171000

-
-

-
-

70100
62900

-

-
-

«• * * *

™t-

* î

,RWP_GW_RBSC_HITS.xls(3-20 PRRWP GW RBSC)\4^/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 15 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

H

Y

Y

Y

Y

Units

ug/L
pg/L
M9/L
pg/L
ug/L
pg/L
pg/L
pg/L

RBSC

NE
NE

0.24
0.24
26
26

1095
1095

MDC

12600000
11900000

62.2
50.8
68.3
1000
1100
2010

VO

PRRP
PB-PR-MW8

5705
20-MAY-98

0 toO
Result

11900000
11900000

-
-
-
-
-
-

Qual VQ

PRRP
PB-PR-MW9

PB-PR-DM-MW9
08-DEC-94

0 toO
Result

-
-
-
-
-
-

70
60

Qual VQ

PRRP
PB-PR-MW9

5150
20-OCT-96

0 toO
Result

1710000
1960000

-
-

56.6
58.9
674
201

Qual VQ

* •

U

PRRP
PB-PR-MW9

5710
17-NOV-97

0 toO
Result

1450000
1360000

-
-
-
-
-
-

Qual VQ

PRRP
PB-PR-MW9

5715
20-MAY-98

0 toO
Result

1270000
1210000

-
-
-
-
-
-

Qual VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dibenzofuran
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluorene
Isophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Nitroanlline, 2-
Nitroaniline, 3-
Nitrobenzene
Nitrophenol, 2-
Mitrophenol, 4-
Phenanthrene
Phenol

pg/L
ug/L
P9/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
]jg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
2.4
73

0.36
7.3

0.099
0.099

24
71
12

182
18

0.62
0.1
0.1
0.34
4.9
4.9
18

2190

37
620
16

20000
6000
9200
550
44
4.2
72
6.7
7.7
60
3.2
450
14
15

290
2.2
40

NJ
J

NJ

D

NJ
J
J
J
J
J
J
J

J
J
J

-
,"62fr

-
20000

1700' <
-

'44
-
-
-
-
-
-
-

14 •
" -15 • -

42 ' -
-
-

B" *

E :

E~

-
•

J -

NJ

NJ
NJ
NJ

NJ

NJ

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

-
-
-
-
-

30
- 63

-
-
-
-
-
-

2.0
-
-
-
-
-
-

J

J

i '

J

-
-
-

110 ""
-
-
-
-
-
-
-
-

450

-
-
-
-

yJ -

J -"

-
-
-

-

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

B*S!S*

KN3\PBOWV02 GWPRRWP_GW_RBSC_HITS.xls(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 16 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter H Units RBSC MDC VO

PRRP
PB-PR-MW8

5705
20-MAY-98

0 toO
Result Qual VQ

PRRP
PB-PR-MW9

PB-PR-DM-MW9
08-DEC-94

0 toO
Result Qual VQ

PRRP
PB-PR-MW9

5150
20-OCT-96

0 toO
Result | Qual VQ

PRRP
PB-PR-MW9

5710
17-NOV-97

0 toO
Result Qual VQ

PRRP
PB-PR-MW9

5715
20-MAY-98

0 toO
Result Qual VQ

VOLATILES
Acetone
Benzene
Bromodichloromethane
Butanone, 2-
Carbon bisulfide
Chlorobenzene
Chloroform
Ethylbenzene
Hexanone, 2-
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethane, 1,1,2-
rrichloroethene
Xylenes, total

M9/L
MS/L
ug/L
M9/L
ug/L
M3/L
ug/L
ug/L
ugfl-
ug/L
M9/L
ug/L
pg/L
ug/L
ug/L

61
0.34
0.18
190
104
11

0.063
130
150
4.3
0.66
72
0.2

0.028
21

660
1300
0.23
24

1500
5.5
8.6
180
2

ND
0.26
800
4.9

0.43
1300

J

J
J
J
J
J
J
J

J

J
J
J

15
-

14
-
-

-
2.0
0.31

-
0.38

-
-

0.44

J

sj.tr

j

JB

J

J

B

J '
J

B

J
B

B

J

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

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

-
-
-
-
-
-
-
-
-

0.54
-
-
-
-
-

J B B

-

-
•

-

-

-

1.5
-

0.35
-

1.5
-
-

8.0

JB B

!RWP_GW_RBSC_HITS.xb<3-20 PRRWP GW RBSC)\4/2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 17 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter H Units RBSC MDC VQ

PRRP
PRRP-DP01

7230
12-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP02

7270
14-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP03

7310
08-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP04

7350
09-JUN-98

8 to 12
Result Qual VQ

PRRP
PRRP-DP05

7390
14-JUN-98

0 toO
Result Qual VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amlno-2-nitrotoluene, 4-
Amlno-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Wrotoluene, 3-
Nitrotoluene, 4-
RDX
RDX
Tetryl
Tetryl
rrinitrobenzene, 1,3,5-
rrinitrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-
rrinitrotoluene, 2,4,6-

Y

Y

Y

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
P9/L
pg/L
pg/L
Mg/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
2.0
0.22
0.36
0.36
0.099
0.099
0.099
0.099
0.1
6.1
6.1

0.61
0.61
36
36
109
109
1.8
1.8

10
66
11

1700
4800
1400
6800
300
400
41
2.7
1.9
630
3.7
2.3
1.7

2400
5700
160
64

J

J

J

-
-
-
-
-
-

• to-* !'
-
-
-
-
-
-
-
-
-
-
-
-
-

-

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

-
-
-
-

'" 4800'
-

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

-
-
-
-

0 28

r 0,47 '
-
-
-
-
-
-
-
-
-
-
-
-
-

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

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
titrate
Mitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
ug/L
pg/L
Mg/L
pg/L
pg/L
P9/L
PO/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1500000
9500000

1700
13000000
1600000
1500000

12000000
50000000
14000000

110000

J

-
-
-
-
-
-
-
-
-
-

450000
9800

-
780000

-
-

574000
1410000
19300

-

1500000
-

780 ~ •
3400000

-
465000

10000000
15000000
6600000
110000

263000
2300

-
940000

-
-

22700
401000

-
-

-
-
-
-
-
-
-
-
-
-

KN3VPBOW02 GW\PRRWP_GW_RBSC_HITS.xls<3-20 PRRWP GW RBSC)W2/03(3:S6 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 18 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
Barium
Barium
Ben/Ilium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
Lead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Nickel
Nickel
Potassium
Potassium

H

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
pg/L
pg/L
pg/L
P9/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
Mg/L
pg/L

RBSC

3650
3650
1.5
1.5

0.045
0.045
255
255
7.3
1.8
1.8
NE
NE
11
11
73
73
146
146

1095
1095
15
15
NE
NE
88
88
1.1
73
73
NE
NE

MDC VCJ

859
280000

69.6
118
22.9
584
2390
1850
8.8
7.2
6.5

998000
1530000

495
561

7450
7270
4710
4680
15300

679000
31.5
323

584000
616000
62400
55100
0.55
7310
7600

104000
78000

J

J

J

J

PRRP
PRRP-DP01

7230
12-JUN-98

0 toO
Result Qual VQ

-

-
-
-
-
-
-
-
-
-

207000
432000

-
' 1̂12 '

-
-

277
-

125000 "
-

58.3
52800
101000

, "1680 <
* 4040' '

•

-

-

-

J

PRRP
PRRP-DP02

7270
14-JUN-98

0 toO
Result | Qual VQ

-
52200-

-
-
-

63.3
-
-
-
-
-

193000
221000

-
113

-

-
-

150
100000

-
42.6

44400
66300
267',* -
1120
0.23

-
-
-
-

• f i " - > • • •

PRRP
PRRP-DP03

7310
08-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP04

7350
09-JUN-98

8 to 12
Result Qual VQ

-
> 88400 "

-
-

-
-
-
-
-
-

542000
683000

-
.208

,r,,^,!SS?.7. I;J '261g -^*
J«f l6f3 .
iS3B!

* IZifSLii-Cl
' 2000WJ

-
96.7

139000
172000
42700
396uO

-
2760 '
2380

-
-

-

-

w;~
if "~$

J

Y *

•

-
' 280000: s?

-
-

1680 ~
-
-
-

90900
1530000

-
561

-
-
-

669
166

679000
-

292^
25300
616000

39 3
12400
0.55

-
740j-;''--??

-
31500

'hd- '•

PRRP
PRRP-DP05

7390
14-JUN-98

0 toO
Result Quail VQ

I - |

* *

r'

J

IffiEEKiljmrnmrnm
-
-
-

"'%si!"53pB<Sftgf
-
-
-
-
-

274000
606000

-

-
-

-
-

-
i 248j(3?5 : i^

96100
204000

^•*.818i
"324*

-
-
-
-

'A*'

KN3\PB0WC BWP_GW_RBSC_HITS.xls(3-20 PRRWP GW RBSC)W2/03<3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 19 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

H
Y

Y

Y

Y

Units

pg/L
M9/L
MQ/L
pg/L
pg/L
pg/L
yg/L
ng/L

RBSC

NE
NE

0.24
0.24
26
26

1095
1095

MDC

12600000
11900000

62.2
50.8
68.3
1000
1100
2010

VO

PRRP
PRRP-DP01

7230
12-JUN-98

0 toO
Result

1130000
788000

-
-
-
-
-

374

Qual VQ

PRRP
PRRP-DP02

7270
14-JUN-98

0 toO
Result

288000
266000

-
-
-
-
-

299

Qual VQ

PRRP
PRRP-DP03

7310
08-JUN-98

0 toO
Result

7260000
5930000

-
-

-
-

597
SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dibenzofuran
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluorene
sophorone
Methylnaphthalene, 2-
Vlethylphenol, 2-
Methylphenol, 4-
Naphthalene
Nitroaniline, 2-
Nitroaniline, 3-
Mitrobenzene
Nitrophenol, 2-
Nitrophenol, 4-
Phenanthrene
Phenol

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
2.4
73

0.36
7.3

0.099
0.099

24
71
12
182
18

0.62
0.1
0.1
0.34
4.9
4.9
18

2190

37
620
16

20000
6000
9200
550
44
4.2
72
6.7
7.7
60
3.2
450
14
15

290
2.2
40

NJ
J

NJ

U

NJ
J
J
J
J
J
J
J

J
J
J

-
-
-

• • ; 8 4 « ' -

-
-
-
-

-

-
-
-
-
-

<I '
i ^

Ji •*'

JU' - Y'

J
., <>
J

J -
^ r

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

-
-
-

2300. '

H0O>°?*

- ; wo*^;-
-
-
-
-
-
-
-
-
-
-
•

-

Qual

-a.

MM

VQ

PRRP
PRRP-DP04

7350
09-JUN-98

8 to 12
Result

-
-
-
-
-

, M l
216
2010

Qual VQ

PRRP
PRRP-DP05

7390
14-JUN-98

0 toO
Result

119000
107000

-
-
-
-
-

279

L>,»'

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

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

-
-
-
-
-
-
-

Qual VQ

KN3VPBOW02 GWPRHWP_GW_RBSC_HITS.lds(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 20 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter Fl Units RBSC MDC VQ

PRRP
PRRP-DP01

7230
12-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP02

7270
14-JUN-98

0 toO
Result | Qual VQ

PRRP
PRRP-DP03

7310
08-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP04

7350
09-JUN-98

8 to 12
Result Qual VQ

PRRP
PRRP-DP05

7390
14-JUN-98

0 toO
Result Quail VQ

VOLATILES
Acetone
Benzene
Bromodichloromethane
Butanone, 2-
Carbon disulfide
Chlorobenzene
Chloroform
Ethylbenzene
Hexanone, 2-
Methylene chloride
retrachloroethene
Toluene
Trichloroethane, 1,1,2-
rrichloroethene
Xylenes, total

pg/L
pg/L
pg/L
Mg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
0.18
190
104
11

0.063
130
150
4.3
0.66
72
0.2

0.028
21

660
1300
0.23
24

1500
5.5
8.6
180
2

ND
0.26
800
4.9
0.43
1300

J

J
J
J
J
J
J
J

J

J
J
J

4.3
-
-
-
-
-
-
-
-
-
-
-
-
-
-

J B -
-
-
-
-
-
-
-
-
-

0.14
0.22

-
-
-

J
J

J
B

20
0.14

-
24
-
-
-

0.19
1.8
-

0.22
0.51

-
-

0.88

J

J
J

J
J

J

J
J

J

J
J

J
B

J

4.0
-
-
-

0.26
-
-
-
-
-
-

0.63
-
-
-

J B

J

J

B

J

B

3.1
-
-
-
-
-
-
-
-
-

0.26
0.30

-
-
-

J

J
J

B

J
B

,RWP_GW_RBSC_HITS.xla(3-20 PRRWP GW RBSC)U/2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 21 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter | F l | Units RBSC MDC

PRRP
PRRP-DP06

7430
09-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP07

7470
10-JUN-98

o too
Result Qual VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrotoluene, 3-
Mitrotoluene, 4-
RDX
RDX
Fetryl
Tetryl
rrinitrobenzene, 1,3,5-
rrinitrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-
rrinitrotoluene, 2,4,6-

Y

Y

Y

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
2.0

0.22
0.36
0.36
0.099
0.099
0.099
0.099

0.1
6.1
6.1

0.61
0.61
36
36
109
109
1.8
1.8

10
66
11

1700
4800
1400
6800
300
400
41
2.7
1.9
630
3.7
2.3
1.7

2400
5700
160
64

J

J

J

-
-
-
-

10 - i
-

' " 3 1 - '
-

- 5.1
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

' 0.42 •'
-

- 0.82
-
-
-
-
-
-
-
-
-
-
-
-
-

PRRP
PRRP-DP08

7510
10-JUN-98

0 toO
Result Qual VQ

-
-
-
-

1.2
-

' 1.4
-

0.28
-
-
-
-
-
-
-
-
-
-
-

PRRP
PRRP-DP09

7550
14-JUN-98

0 toO
Result Qual VQ

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

-
-
-
-
-

-

PRRP
PRRP-DP10

7590
10-JUN-98

0 toO
Result Qual

-
-
-
-

mmtmm

-

-
-
-
-
-
-
-
-
-
-
-

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1500000
9500000

1700
13000000
1600000
1500000

12000000
50000000
14000000

110000

J

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

476000
-

23
1640000

-
"16SOO.

1150000
4370000
671000
12000

' .'.

-
-
-
-
-
-
-
-
-
-

VQ

KN3\PBOW\02 GW\PRRWP_GW_RBSC_HITS.!ds(3-20 PRRWP GW HBSC)W2/03(3:56 PM)



Table 3-20

PRRWP • Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 22 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
3arium
Barium
Beryllium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
ron
ron

Lead
.ead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Nickel
Mickel
'otassium
'otassium

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Units

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

RBSC

3650
3650
1.5
1.5

0.045
0.045
255
255
7.3
1.8
1.8
NE
NE
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88

1.1
73
73
NE
NE

,MPC VQ

PRRP
PRRP-DP06

7430
09-JUN-98

0 toO
Result Qual VQ

859
280000

69.6
118
22.9
584

2390
1850
8.8
7.2
6.5

998000
1530000

495
561
7450
7270
4710
4680
15300

679000
31.5
323

584000
616000
62400
55100
0.55
7310
7600

104000
78000

J

J

J

J

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

PRRP
PRRP-DP07

7470
10-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP08

7510
10-JUN-98

0 toO
Result Qual VQ

-
69000"

-
-

11'0 " ,
-
-

S56
-
-
-

66500
650000

-
114

-
77.6 '.'

-
194
190

176000
-

862
15800

217000
71.4
4310

-
-

1 9 1 "
-

12300

*

3

i

J

-
.- 178000

-

-
259

-
1210"

-
6.S

58000
863000

-
273

208
-

472
116

468000
-

323
12900

253000
-

11800
0.20

-
521

-
22700

-
- ;

• ' •

J

J-

', '

J

PRRP
PRRP-DP09

7550
14-JUN-98

0 toO
Result Qual VQ

-
668O0'

-
-
-
-
-
-
-
-
-

269000
873000

-
•* 141

-
-

•"" 438 '•*-
-

1;

3

MOO ~.

it " *-"
73600
195000
1M
4§i

T

0.29
-

407
-
-

5 - •>

~

-

•v *

PRRP
PRRP-DP10

7590
10-JUN-98

0 toO
Result Qual

-
-"iTSSdOiife

-
-
-
-
-

-
-
-

681000
662000

-

mh
:^sm
•K. ' f s

VQ

?*.!*

-
-

348000
326000

- ''ftMMfe
v<5510Wl'J r

-
•'-'•• BfOXfMif-

•"'••5040^5
-

-

- " • " = -

i^j >

%&¥*£

- '•>

KN3\PBOW\ RRWP_QW_RBSC_HITS.»ls(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 23 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

l-l

Y

Y

Y

Y

Units
ug/L
pg/L
M9/L
pg/L
pg/L
Pg/L
pg/L
pg/L

RBSC

NE
NE
0.24
0.24
26
26

1095
1095

MDC

12600000
11900000

62.2
50.8
68.3
1000
1100
2010

VO

PRRP
PRRP-DP06

7430
09-JUN-98

0 toO
Result

-
-
-
-
-
-
-
-

Qual VQ

PRRP
PRRP-DP07

7470
10-JUN-98

0 toO
Result

5490
7060

-
-
-

212
77.7
525

Qual VQ

PRRP
PRRP-DP08

7510
10-JUN-98

0 toO
Result

-
-
-
-
-

438
26.5
1550

Qual VQ

1

PRRP
PRRP-DP09

7550
14-JUN-98

0 toO
Result

754000
707000

-
-
-
-
-

441

Qual VQ

PRRP
PRRP-DP10

7590
10-JUN-98

0 toO
Result

12600000
9410000

-
-
-
-

225
736

Qual VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dibenzofuran
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluorene
Isophorone
Methylnaphthalene, 2-
Methyiphenol, 2-
Methylphenol, 4-
Maphthalene
Mitroaniline, 2-
Slitroaniline, 3-
Nilrabenzene
Nitrophenol, 2-
Nitrophenol, 4-
Phenanthrene
Phenol

pg/L
PS/L
PQ/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
2.4
73

0.36
7.3

0.099
0.099

24
71
12

182
18

0.62
0.1
0.1
0.34
4.9
4.9
18

2190

37
620
16

20000
6000
9200
550
44
4.2
72
6.7
7.7
60
3.2
450
14
15

290
2.2
40

NJ
J

NJ

D

NJ
J
J
J
J
J
J
J

J
J
J

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

•

-

-

-

-

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

-
-
-
-
-

5SSK2.8;;:**?"
-
-
-
-
-
-
-
-
-
-
-
-
-
-

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

1 I
11 1

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

•?• ^

KN3\PBOW02 GW\PRRWP_GW_RBSC_HITS.xls(3-20 PRRWP QW RBSC)W2/03(3:S6 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 24 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter | F l | Units RBSC MDC VO

PRRP
PRRP-DP06

7430
09-JUN-98

0 toO
Result Qual | VQ

PRRP
PRRP-DP07

7470
10-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP08

7510
10-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP09

7550
14-JUN-98

o too
Result Qual VQ

PRRP
PRRP-DP10

7590
10-JUN-98

0 toO
Result Qual VQ

VOLAT1LES
Acetone
Benzene
Bromodichloromethane
Butanone, 2-
Carbon disulfide
Chlorobenzene
Chloroform
Ethylbenzene
-lexanone, 2-
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethane, 1,1,2-
Trichloroethene
Xylenes, total

ug/L
ug/L
M9/L
ug/L
pg/L
ug/L

ug/L
ng/L
Mg/L
pg/L
Mg/L
ug/L
pg/L
pg/L
pg/L

61
0.34
0.18
190
104
11

0.063
130
150
4.3

0.66
72
0.2

0.028
21

660
1300
0.23
24

1500
5.5
8.6
180
2

ND
0.26
800
4.9
0.43
1300

J

J
J
J
J
J
J
J

J

J
J
J

-
-
-
-
-
-
-
-
-
-
-
-
-
-
•

4.3
-
-
-
-
-
-
-
-
-

0.17
0.30

-
0.43

-

J B

J
J

J

B

J
B

J

2.1
-
-
-

0.16
-
-
-
-
-
-

0.51
-

0.16
-

J B

J

J

J

B

J

B

J

2.8
-
-
-
-

-
-
-

0.59
-
-
-
-
-

J

J B

B

B

17
-
-

-
-
-
-
-
-
-
-
-
-
-

J B B

1RWP_GW_RBSC_HITS.xls(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 25 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter | F l | Units RBSC MDC VQ

PRRP
PRRP-DP11

7630
14-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP11

7630R
25-JUN-98

0 toO
Result Qual VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrotoluene, 3-
Mitrotoluene, 4-
RDX
RDX
Tetryl
Tetryl
frinitrobenzene, 1,3,5-
rrinitrobenzene, 1,3,5-
rrinitrotoluene, 2,4,6-
rrinitrotoluene, 2,4,6-

Y

Y

Y

Y

Y

Y

Y

pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
2.0
0.22
0.36
0.36
0.099
0.099
0.099
0.099
0.1
6.1
6.1
0.61
0.61
36
36
109
109
1.8
1.8

10
66
11

1700
4800
1400
6800
300
400
41
2.7
1.9
630
3.7
2.3
1.7

2400
5700
160
64

J

J

J

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

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Mitrate
Mitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1500000
9500000

1700
13000000
1600000
1500000
12000000
50000000
14000000

110000

J

864000
-

--raw, -v
2440000

-

3730000
22100000
3060000

34000

-
-
-
-

840"
-

150
-
-
-
-
-
-
-
-
-
-

-
-

> .r'j'i

• j * •<•.>. J

-
-
-

-
•
-
-
-
-

PRRP
PRRP-DP12

7670
11>JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP13

7710
12-JUN-98

0 toO
Result I Qual

-
-
-
-

1.3
-

2.3
-

" 0.36 ^
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

1.6
-

•

-

-

-

-

-

-

0.20
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

- • • •

VQ

PRRP
PRRP-DP14

7750
12-JUN-98

0 toO
Result | Qual I VQ

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

-
-
-
-
-
-
-
-
-
-

KN3\PBOW02 GWPRRWP_GW_RBSC_HITS.xl«(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 26 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter |~R Units | RBSC MDC VQ

PRRP
PRRP-DP11

7630
14-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP11

7630R
25-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP12

7670
11-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP13

7710
12-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP14

7750
12-JUN-98

0 toO
Result Qual VQ

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
3arium
Barium
3eryllium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
Iron
Iron
Lead
_ead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Nickel
Mickel
Potassium
Potassium

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

ug/L
pg/L
ug/L
pg/L

M9/L
ug/L

ug/L
pg/L
ug/L
pg/L
ug/L
UJJ/L
ug/L

pg/L
pg/L
pg/L
pg/L
ug/L
ug/L

pg/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
pg/L
pg/L
pg/L

_ug/L

pg/L
pg/L

3650
3650
1.5
1.5

0.045
0.045
255
255
7.3
1.8
1.8
NE
NE
11
11
73
73
146
146
1095
1095
15
15
NE
NE
88
88
1.1
73
73
NE
NE

859
280000

69.6
118
22.9
584
2390
1850
8.8
7.2
6.5

998000
1530000

495
561

7450
7270
4710
4680
15300

679000
31.5
323

584000
616000
62400 _,
55100
0.55
7310
7600

104000
78000

J

J

J

J

-

-
-
-
-
-
-
-
-
-

745000
848000

495
-

1 3030
3360
2000
1530
5870
15500

-
-

218000
249000
31300
35300

-
1970
1950

-
-

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

-

-
170000

-
105

-
238

-
898

' 8.5 -
-
-

98800
926000

-

277
-

172
-

515
125

426000
-

202
25100
313000

150
6460
0.32

-
• ; • : / • • " • • • 4 9 0 : - ' - - ; - ; . : : •

21600

f

j

• i

j

-

7220
-
-
-

11.1 'S'?
-
-
-
-
-

189000
249000

-
16.0

-
-
-

27.7
237

18800
-

9.5
53800
71900

•

4

00
Is!

-

-

-

-

-

mm

J

-

-

-
-
-
-
-
-
-
-
-

405000
281000

-

-
-
-
-

.2400--.'.-
27600'"-;

-
'38:1 '-•-••
143000
83800

T-464-
927"

-
-
-
-
-

••: • :

•

: • •

• •- •

J --

RWP_GW_RBSC_HITS.XIs<3-20 PRRWP GW RBSC)W2KO(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 27 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

H
Y

Y

Y

Y

Units

MQ/L
Pg/L
Pg/L
pg/L
M9/L
pg/L
pg/L
pg/L

RBSC

NE
NE

0.24
0.24
26
26

1095
1095

MDC

12600000
11900000

62.2
50.8
68.3
1000
1100
2010

VQ

PRRP
PRRP-DP11

7630
14-JUN-98

o too
Result

3210000
3640000

-
-
-
-

1100
-

Qual VQ

PRRP
PRRP-DP11

7630R
25-JUN-98

0 toO
Result

-
-
-
-
-
-
-
-

Qual VQ

PRRP
PRRP-DP12

7670
11-JUN-98

0 toO
Result

-
5960

-
-
-

391
-

1350
SEMIVOLATILES
Bis(2-ethylhexyl)phthaiate
Dibenzofuran
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluorene
sophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Nilroaniline, 2-
Nitroaniline, 3-
Mitrobenzene
Nitrophenol, 2-
Nitrophenol, 4-
Phenanthrene
Phenol

pg/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
2.4
73

0.36
7.3

0.099
0.099

24
71
12
182
18

0.62
0.1
0.1
0.34
4.9
4.9
18

2190

37
620
16

20000
6000
9200
550
44
4.2
72
6.7
7.7
60
3.2
450
14
15

290
2.2
40

NJ
J

NJ

D

NJ
J
J
J
J
J
J
J

J
J
J

-
-
-
-
-

-
-
-
-
-
-
-
-
-

-

-
-

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

10
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Qual VQ

PRRP
PRRP-DP13

7710
12-JUN-98

o too
Result

33500
29700

-
-
-

S2J3
-

76 0

Qual VQ

PRRP
PRRP-DP14

7750
12-JUN-98

0 toO
Result

256000
79400

-
-
-

,- 87T-"••'K'
-
-

Qual

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

3.2
-
-
-
-

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

J

VQ

j

KN3\PBOWU>2 GW\PRRWP_GW_RBSCJHITS.xls<3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 28 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter |FI [ Units RBSC | MDC VU

PRRP
PRRP-DP11

7630
14-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP11

7630R
25-JUN-98

o too
Result Qual | VQ

PRRP
PRRP-DP12

7670
11-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP13

7710
12-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP14

7750
12-JUN-98

0 toO
Result Qual VQ

VOLATILES
Acetone
Benzene
Bromodichloromethane
Butanone, 2-
Carbon disulfide
Chlorobenzene
Chloroform
Ethylbenzene
Hexanone, 2-
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethane, 1,1,2-
Trichloroelhene
Xylenes, total

M9/L
M9/L
MQA.
M9/L
MQ/L
MQ/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
0.18
190
104
11

0.063
130
150
4.3
0.66
72
0.2

0.028
21

660
1300
0.23
24

1500
5.5
8.6
180
2

ND
0.26
800
4.9

0.43
1300

J

J
J
J
J
J
J
J

J

J
J
J

-
-
-
-
-
-
-
-
-

2.2
-
-
-
-
-

JB B

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

5.9
-
-
-

0.16
-
-
-
-
-
-

1.9
-
-
-

J

J

B

J

J

1.5
-
-
-
-
-
-
-
-
-
-

0.26
-
-
-

J

J

B

B

5.7
-
-
-
-
-
-
-
-
-
-

1.1
-
-
-

J B

B

:RWP_GW_RBSC_HITS.xlsO-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 29 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter | Fl|_lJriits RBSC MDC VQ

PRRP
PRRP-DP15

7790
12-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP16

7830
13-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP17

7870
11-JUN-98

0 toO
Result Qual VQ

EXPLOSIVES
Amino-2,6-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dlnitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Mitrotoluene, 3-
Mitrotoluene, 4-
RDX
RDX
Tetryl
Tetryl
Trinitrobenzene, 1,3,5-
rrinitrobenzene11,3,5-
Trinitrotoluene, 2,4,6-
rrinitrotoluene, 2,4,6-

Y

Y

Y

Y

Y

Y

Y

P8/L
pg/L
Pg/L
Pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
|jg/L
pg/L
pg/L
MQ/L
pg/L
pg/L
P9/L
pg/L
pg/L
pg/L

0.22
2.0
0.22
0.36
0.36

0.099
0.099
0.099
0.099
0.1
6.1
6.1

0.61
0.61
36
36
109
109
1.8
1.8

10
66
11

1700
4800
1400
6800
300
400
41
2.7
1.9
630
3.7
2.3
1.7

2400
5700
160
64

J

J

J

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

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

-
-
-
-

-

-
-
-
-
-
-
-
-
-
-
-

* I? * ' ,

-

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1500000
9500000

1700
13000000
1600000
1500000

12000000
50000000
14000000

110000

J

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

KN3\PBOW\02 GW\PRRWP_GW_RBSC_HITS.xl8(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 30 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter | F l | Units RBSC MDC VQ

PRRP
PRRP-DP15

7790
12-JUN-98

0 too
Result Qual VQ

PRRP
PRRP-DP16

7830
13^JUN-98

o too
Result Qual VQ

PRRP
PRRP-DP17

7870
11-JUN-98

0 toO
Result Qual VQ

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
3arium
3arium
3eryllium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
ran
ran

Lead
-ead
Magnesium
Magnesium

Manganese
Mercury
Mickel
Nickel
3otassium
3otassium

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
ug/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
Mg/L
M9/L.

pg/L
pg/L
pg/L
ug/L
pg/L
pg/L
pg/L

3650
3650
1.5
1.5

0.045
0.045
255
255
7.3
1.8
1.8
NE
NE
11
11
73
73
146
146

1095
1095

15
15
NE
NE

88
1.1
73
73
NE
NE

859
280000

69.6
118
22.9
584

2390
1850
8.8
7.2
6.5

998000
1530000

495
561

7450
7270
4710
4680
15300

679000
31.5
323

584000
616000

55100
0.55
7310
7600

104000
78000

J

J

J

J

-
-
-
-
-
-
-
-
-
-
-

780000
-
-
-

BSS1290RiS
-

mmmtssm
-

mmmmM
-
-

mmmmm
260000

-
«t«™i337,0il-ifel;!;

-
-
-

ilii

lHi-SS'3

SPv!

~mm

SSSsa

-

wmmmm

-
-

-
-

212000
283000

-
-

Ipef843=s«g

jpffiSIl
lisp!-

BHJlsl

-
-

67700
88000

-

-
-

ggsp

#»spf

lass

SfeS

UUPs

feisi

Mi

-

mwtmm
-
-
-
-
-

218
-
-
-

55000
1270000

-

-
-
-

106
-

-
-

13200
286000

-
•

-
6430

fRWP_GW_RBSC_HITS.lds(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 31 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

Fl

Y

Y

Y

Y

Units

pg/L
pg/L
pg/L

ug/L
pg/L
pg/L
ug/L
pg/L

RBSC

NE
NE

0.24
0.24
26
26

1095
1095

MDC
12600000
11900000

62.2
50.8
68.3
1000
1100
2010

VQ

PRRP
PRRP-DP15

7790
12-JUN-98

0 toO
Result

2560000
-
-
-
-

1000 .'.-.
-
-

Qual VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dibenzofuran
Dimethylphenol, 2,4-
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluorene
sophorone
Methylnaphthalene, 2-
Vlethyjphenol, 2-
Vlethylphenol, 4-
Maphthalene
Mitroaniline, 2-
Nitroaniline, 3-
Mitro benzene
Wrophenol, 2-
Nitrophenol, 4-
Phenanthrene
Phenol

ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
2.4
73

0.36
7.3

0.099
0.099

24
71
12
182
18

0.62
0.1
0.1
0.34
4.9
4.9
18

2190

37
620
16

20000
6000
9200
550
44
4.2
72
6.7
7.7
60
3.2
450
14
15

290
2.2
40

NJ
J

NJ

D

NJ
J
J
J
J
J
J
J

J
J
J

-
-
-

-
> ->80

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

d

J / :

J

3 ~

PRRP
PRRP-DP16

7830
13-JUN-98

0 toO
Result

1450000
1180000

-
-
-
-
-
-

Qual VQ

PRRP
PRRP-DP17

7870
11-JUN-98

0 toO
Result

-
6010

-
-
-

mmmm28.7
341

-
-
-

-
-
-
-
-

- 1.3
-
-

2.1

mmswmm
-
-

J-'<

J ^

J * •

J

• I " - '

J

-
-
-

-
1.6

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

Qual

mm

VQ

KN3\PBOW02 GWPRRWP_GW.RBSC_HITS.xte(3-20 PRRWP GW RBSC)W2/03(3:58 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 32 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

VOLAT1LES
Acetone
3enzene
Bromodichloromethane
3utanone, 2-
Carbon disulfide
Chlorobenzene
Chloroform
Ethylbenzene
Hexanone, 2-
Methylene chloride
retrachloroethene
Toluene
Trichloroethane, 1,1,2-
rrichloroethene
Xylenes, total

Fl | Units

M9/L

ug/L
M9/L
M9/L

ug/L
ug/L
ug/L
ug/L
M9/L
M9/L
ug/L

M9/L
ug/L
JJfl/L

RBSC

61
0.34
0.18
190
104
11

0.063
130
150
4.3

0.66
72
0.2

0.028
21

MDC

660
1300
0.23
24

1500
5.5
8.6
180
2

ND
0.26
800
4.9
0.43
1300

VQ

PRRP
PRRP-DP15

7790
12-JUN-98

o too
Result Qual VQ

J

J
J
J
J
J
J
J

J

J
J
J

4.3
-
-
-
-
-
-
-
-
-
-
-
-
-
-

J B

PRRP
PRRP-DP16

7830
13-JUN-98

0 toO
Result Qual VQ

4.6
-
-

• -
-
-
-
-
-

0.63
-
-
-
-
-

J

J B

B

B

PRRP
PRRP-DP17

7870
11-JUN-98

0 toO
Result Qual VQ

1.5
-
-
-
-
-
-
-
-
-
-

0.56
-
-
-

J

J

B

B

lRWP_GW_RBSC_HITS.xls(3-20 PRRWP GW RBSC)W2/03(3:S6 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 33 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter H Units | RBSC MDC VQ

PRRP
PRRP-DP18

7910
12-JUN-98

o too
Result Qual VQ

PRRP
PRRP-DP19

7950
13-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP20

7990
14-JUN-98

0 toO
Result Qual VQ

EXPLOSIVES
Amino-216-dinitrotoluene, 4-
Amino-2-nitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Dinitrotoluene, 2,6-
Dinitrotoluene, 3,4-
Nitrotoluene, 3-
Nitrotoluene, 4-
RDX
RDX
Tetryl
Tetryl
rrinitrobenzene, 1,3,5-
rrinitrobenzene, 1,3,5-
rrinitrololuene, 2,4,6-
Trinitrotoluene, 2,4,6-

Y

Y

Y

Y

Y

Y

Y

pg/L
M9/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
2.0

0.22
0.36
0.36
0.099
0.099
0.099
0.099
0.1
6.1
6.1

0.61
0.61
36
36
109
109
1.8
1.8

10
66
11

1700
4800
1400
6800
300
400
41
2.7
1.9
630
3.7
2.3
1.7

2400
5700
160
64

J

J

J

-
-
-
-

-

-

< :MK36<* t'
-
-
-
-
-
-
-
-
-
-
-

- *

-

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

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

GENERAL CHEMISTRY
Alkalinity
Chloride
Cyanide, total
Hardness
Nitrate
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

NE
NE
73
NE

1000
1000
NE
NE
NE
NE

1500000
9500000

1700
13000000
1600000
1500000

12000000
50000000
14000000
110000

J

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

155000
2300

-
670000

-
-

24700
276000

1800
6000

KN3\PBOW\02 GW\PRRWP_GW_RBSC_HITS.)ds(3-20 PRRWP GW RBSC)W2/03(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 34 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter | Flj^ Units RBSC MDC VQ

PRRP
PRRP-DP18

7910
12-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP19

7950
13-JUN-98

0 toO
Result Qual VQ

PRRP
PRRP-DP20

7990
14-JUN-98

0 toO
Result Qual VQ

METALS
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
Barium
Barium
3eryllium
Cadmium
Cadmium
Calcium
Calcium
Chromium
Chromium
Cobalt
Cobalt
Copper
Copper
ron
ran
.ead
_ead
Magnesium
Magnesium
Manganese
Manganese
Mercury
Nickel
Mickel
3otassium
Potassium

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

pg/L
ug/L
pg/L
pg/L
pg/L

•pg/L
pg/L
jjg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

jjg/L
pg/L
ug/L
pg/L
pg/L
jjg/L
pg/L
pg/L
pg/L
pg/L

3650
3650
1.5
1.5

0.045
0.045
255
255
7.3
1.8
1.8
NE
NE
11
11
73
73
146
146

1095
1095

15
15
NE
NE
88
88
1.1
73
73
NE
NE

859
280000

69.6
118
22.9
584
2390
1850
8.8
7.2
6.5

998000
1530000

495
561
7450
7270
4710
4680
15300

679000
31.5
323

584000
616000
62400
55100
0.55
7310
7600

104000
78000

J

J

J

J

-
-
-
-

-
-
-
-
-

244000
-
-
-
-
-
-
-

'•1260 „
-

v i 32D ' ' <•
80300

-
'-$2S2'~ J

-
0.25

-
-
-
-

*-. i

«

J •

-
118000

-
7744" T

237
f . ' - iD20 V,'

5.5
-
-

63400
787000

-
176 *"

-
T40

-
334
119

266000- '
-

142 < : ;
16400

240000
28 4

' "6940 " ! '
-
-

338 "
-

20800

«'

i

1

J ••

3 «̂ >

J

-
13400

-
-

-
-
-
-
-

58800
300000

-
• 26.9

-
-
-

33 2
456

31500
-

14300
75900
78 4

' 1 2 2 0
-
-
-
-
-

r '
K-rar

lRWP_GW_HBSC_HITS.xls(3-20 PHRWP <3W RBSC)W2fl»(3:56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 35 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

H
Y

Y

Y

Y

Units

ug/L
Mg/L
ug/L
pg/L
ug/L
ug/L
pg/L
Mg/L

RBSC

NE
NE

0.24
0.24
26
26

1095
1095

MDC

12600000
11900000

62.2
50.8
68.3
1000
1100
2010

VQ

PRRP
PRRP-DP18

7910
12-JUN-98

0 toO
Result

140000
-
-
-
-

• -KM. r
-
-

Qual

- , i

VQ

PRRP
PRRP-DP19

7950
13-JUN-98

0 toO
Result

11500
14500

-
-
-

* 288 T
-

799

Qual VQ

i

PRRP
PRRP-DP20

7990
14-JUN-98

0 toO
Result

6810
6480

-
-
-

-
151

Qual VQ

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate
Dibenzofuran
Dimethylphenol, 2,4-
Dinitro-2-methylphenoL 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Fluorene
sophonone
Vlethylnaphthalene, 2-
Vlethylphenol, 2-
Methylphenol, 4-
Maphthalene
Nitroaniline, 2-
Nitroaniline, 3-
Nitrobenzene
Nitrophenol, 2-
Wrophenol, 4-
Phenanthrene
Phenol

ug/L
M9/L
Mg/L
Mg/L
pg/L
Mg/L
pg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
pg/L
M9/L
Mg/L
Mg/L

4.8
2.4
73

0.36
7.3

0.099
0.099

24
71
12

182
18

0.62
0.1
0.1

0.34
4.9
4.9
18

2190

37
620
16

20000
6000
9200
550
44
4.2
72
6.7
7.7
60
3.2
450
14
15

290
2.2
40

NJ
J

NJ

D

NJ
J
J
J
J
J
J
J

J
J
J

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

-

-
-
-
-
-

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

J m mm

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

KN3\PBOW\02 GWvPRRWP_GW_BBSC_HITS.xls(3-20 PRRWP GW RBSC)W2/03(3 56 PM)



Table 3-20

PRRWP - Historical Groundwater Analytical Results
Former Plum Brook Ordnance Works

Sandusky, Ohio

(Page 36 of 36)

Associated Site:
Location Code:

Sample No:
Sample Date:

Sample Depth:
Parameter

VOLAT1LES
Acetone
3enzene
Bromodichloromethane
Butanone, 2-
Carbon disulfide
Chlorobenzene
Chloroform
Ethyl benzene
Hexanone, 2-
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethane, 1,1,2-
rrichloroethene
Xylenes, total

Fl | Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
pg/L
ug/L
ug/L
ug/L
ug/L

RBSC

61
0.34
0.18
190
104
11

0.063
130
150
4.3

0.66
72
0.2

0.028
21

MDC

660
1300
0.23
24

1500
5.5
8.6
180
2

ND
0.26
800
4.9

0.43
1300

VQ

PRRP
PRRP-DP18

7910
12-JUN'98

0 too
Result Qual VQ

PRRP
PRRP-DP19

7950
13-JUN-98

o too
Result Qual VQ

PRRP
PRRP-DP20

7990
14-JUN-98

o too
Result Qual

J

J
J
J
J
J
J
J

J

J
J
J

4.4
-
-
-
-
-
-
-
-
-
-

0.37
-
-
-

J

J

B

B

5.4
-
-
-
-
-
-
-
-
-

0.13
0.15

-
-
-

J

J
J

B

J
B

-
-
-
-
-
-
-
-
-
-
-

0.14
-
-
-

J

VQ

B

"-" - Indicates the parameter was not detected.
iBoldtext and shaded cell indicates value above RBSC value.
Fl - Filtered ("Y" = Yes).
RBSC - Risk-based screening criteria. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever
type of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the Area of Concern ("B" qualified date not included).
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established.
Qual - Laboratory qualifier.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method or field blank(s).
N - Tentative identification. Consider present. Special methods may be needed to confirm its presence in future sampling efforts.

,^WP_GW_RBSC.HITS.xl»(320PRRWPGW RBSQWaajfasePM)



Table 4-1

Summary of Groundwater Samples Collected
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Well Identification Sample Identification Sample Date Number

Possible Free-Phase Identification (Upper Toluene Tank Area)

MK-MW20 MK-MW20-GW-CC3002 11-JUL-02 CC3002

Background Monitoring Wells (Fourth Quarter - Dry Season)

Overburden
IT-MW01 IT-MW01-GW-CC3009 10-JUL-02 CC3009

Bedrock
IT-BG8-BEDGW-001

PB-BED-MW20
PB-BED-MW24
PB-BED-MW25

IT-BG8-BEDGW-001-GW-CC3001
PB-BED-MW20-GW-CC3003
PB-BED-MW24-GW-CC3004
PB-BED-MW25-GW-CC3005

12-JUL-02
10-JUL-02
12-JUL-02
11-JUL-02

CC3001
CC3003
CC3004
CC3005

Monitoring Wells (Non Background - Wet Season)
Overburden

MK-MW16
MK-MW17

PB-TNTA-MW10
PB-TNTA-MW11
PB-TNTC-MW3
PB-TNTC-MW4
PB-TNTC-MW5

PBOW-02-GW-MK-MW16-CB3017-5-5
PBOW-02-GW-MK-MW17-CB3038-8-8

PBOW-02-GW-PB-TNTA-MW10-CB3042-11-12
PBOW-02-GW-PB-TNTA-MW11-CB3043-4-8
PBOW-02-GW-PB-TNTC-MW3-CB3027-4-4
PBOW-02-GW-PB-TNTC-MW4-CB3028-7-11
PBOW-02-GW-PB-TNTC-MW5-CB3029-4-4

08-APR-02
12-APR-02
15-APR-02
15-APR-02
10-APR-02
10-APR-02
08-APR-02

CB3017
CB3038
CB3042
CB3043
CB3027
CB3028
CB3029

Bedrock
IT-AA2-BEDGW-001
IT-AA3-BEDGW-001
IT-ABG-BEDGW-001

IT-MNTA-BEDGW-001
IT-TNTB-BEDGW-001
IT-TNTB-BEDGW-002

PB-BED-MW13
PB-BED-MW14
PB-BED-MW15
PB-BED-MW16
PB-BED-MW17
PB-BED-MW18
PB-BED-MW19
PB-BED-MW22
PB-BED-MW23
PB-BED-MW27

TNTA-BEDGW-001
TNTB-BEDGW-003
TNTB-BEDGW-004
TNTC-BEDGW-001

PBOW-02-GW-IT-AA2-BEDGW-001-CB3030-19-24
PBOW-02-GW-IT-AA3-BEDGW-001-CB3033-48-48
PBOW-02-GW-IT-ABG-BEDGW-01-CB3016-15-15

PBOW-02-GW-IT-MNTA-BEDGW-001-CB3039-54-54
PBOW-02-GW-IT-TNTB-BEDGW-001-CB3019-19-19
PBOW-02-GW-IT-TNTB-BEDGW-002-CB3018-19-19

PBOW-02-GW-PB-BED-MW13-CB3025-71-75
PBOW-02-GW-PB-BED-MW14-CB3022-35-37
PBOW-02-GW-PB-BED-MW15-CB3041 -33-34
PBOW-02-GW-PB-BED-MW16-CB3037-23-25
PBOW-02-GW-PB-BED-MW17-CB3014-39-42
PBOW-02-GW-PB-BED-MW18-CB3015-65-65
PBOW-02-GW-PB-BED-MW19-CB3013-34-34
PBOW-02-GW-PB-BED-MW22-CB3009-35-37
PBOW-02-GW-PB-BED-MW23-CB3040-71-71
PBOW-02-GW-PB-BED-MW27-CB3012-85-88

PBOW-02-GW-TNTA-BEDGW-001-CB3044-71 -81
PBOW-02-GW-TNTB-BEDGW-003-CB3024-38-38
PBOW-02-GW-TNTB-BEDGW-004-CB3023-23-23
PBOW-02-GW-TNTC-BEDGW-001-CB3026-83-83

10-APR-02
10-APR-02
05-APR-02
12-APR-02
05-APR-02
05-APR-02
10-APR-02
08-APR-02
15-APR-02
11-APR-02
11-APR-02
05-APR-02
04-APR-02
04-APR-02
11-APR-02
09-APR-02
15-APR-02
10-APR-02
08-APR-02
09-APR-02

CB3030
CB3033
CB3016
CB3039
CB3019
CB3018
CB3025
CB3022
CB3041
CB3037
CB3014
CB3015
CB3013
CB3009
CB3040
CB3012
CB3044
CB3024
CB3023
CB3026

KN3\PBOW\02 GWYTable 4-1 .xls(4-1)W3/03(9:42 AM)



Table 4-2

Final Field Measurements of Groundwater Samples
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 4)

Well Identification Date Time

Low-
Flow

Sampled
PID

(ppm)
HjS

(ppm)
Eh

(mV) PH
Conductivity
(umhos/cm)

Turbidity
(NTU)

Dissolved O,
(ppm)

Temperature
CO

Volume
Purged

<g«i)
Direct-Push Temporary Piezometers

TNTA-DP14
TNTA-DP21
TNTB-DP02
TNTB-DP03
TNTC-DP13
TNTC-DP19

Background Wells (1997

IT-MW01

BED-MW20

BG8-BEDGW-001

PB-BED-MW24

PB-BED-MW25

PB-BED-MW26

8/2/01
8/1/01
8/6/01
8/1/01
8/1/01
8/6/01

1025
1712
1145
1533
1620
1210

1998, First throug
11/19/97
5/16/98
9/27/01
1/16/02
4/2/02
7/10/02
11/17/97
5/28/98
9/26/01
1/15/02
4/4/02
7/10/02
11/17/97
5/15/98
9/27/01
1/16/02
4/3/02
7/12/02
10/9/01
1/17/02
4/3/02
7/12/02
10/5/01
1/16/02
4/3/02
7/11/02
10/10/01
1/15/02
4/2/02
7/12/02

NA
NA

1040
NA
NA

0900
NA
NA

1415
1415
1013
1600
NA
NA

1220
1450
1127
0920
0935
1005
1730
1405
0920
1030
1120
1115
NA

1030
NA
NA

No
No
No
No
No
Ro

NM
NM
NM
NM
NM
NM

NM
NM
NM
NM
NM
NM

-131
162

6.66
7.19

0.901
1.39

999
723

2.46
3.34

18.36
19.5

No readings recorded due to insufficient water volume.
50
-10
281

6.23
6.84
6.73

0.635
0.79
2.29

999
999
523

2.01
2.49
6.32

18.49
20.5
17.73

i Fourth Quarterly Sampling)
No
No
NA
NA
NA
No
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
NA

0
0

NM
NM
NM
0
0

0.1
0

1.6
0.0
0
0

0.1
0
0
0
0

NR
114
76

84.1
0

0.0
NR
0

3.6
2.2
NR
3.1

NM
NM
NM
NM
NM
0

NM
NM
NM
0

NM
0

NM
NM
NM
0
0
0

NM
0
0

>500
NM
0

NM
0

NM
0.21
NM
0

-58.2
57.3

M

6.7
6.23

otsamp

0.512
0.447

1
0

10.57
13.13

9.6
14.2

None
None
None
None
None
None

6.5
8

ed. Riser section dented and prohibited bailer from entering well.
Not sampled. Riser section dented and prohibit
Not sampled. Riser section dented and prohlbtl

-8
-24.7
NM
-73
-55
51
-57

-245.3
-36.2
-339
-79
220
-258
-144
-333
-318
-358
-237
-291
-333
-302

6.28
6.74
6.65
8.95
6.83
7.07
6.73
7.21
7.80
13.03
7.38
7.25
7.21
9.38
6.82
7.06
6.66
10.58
7.23
8.46
7.19

0.590
48.5
38.1
53.6
52.60

53
52.9
3.31
151
3.75
0.856
0.43
3.68
1.81
1.99
1.98
1.88
1.89
2.42
2.62
1.86

3.7
563
999
53.5
15.0
0.0
NR
321
10
0

2.8
4.7
10.3
73.3
2.5
0.0
350
5.7
5.8
3.0
1.9

ed bailer from entering well.
ed bailer from entering well.

5.08
4.14
12.80

0
0.00
0.00

0
6.83
8.00

0
0.00
NR
0.41
5.32
0.00
NR
0

2.41
0.00
0.01

0

17.76
9.4
13.0
10.54
7.22
10.37
13.85
10.5
13.0
12.65
10.69
6.70
13.45
11.2
9.69
10.71
12.93
11.9
10.54
10.9
12.92

4
27
58

10.33
1

1.8
3.5
30

27.73
2.97
2.22

3
5

2.99
2.11
1.9
4.5
3.67
4.44
8.0
8

No sample collected due to insufficient water volume.
-59 6.87 I 31.0 I 999 8.04 8.69 0.5

No sample collected due to insufficient water volume.
No sample collected due to insufficient water volume.

KN3\PBOW\02 GWTable 4-2 xli(4-2)W3/03(9:42 AM)



Table 4-2

Final Field Measurements of Groundwater Samples
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 4)

Well Identification Date Time

Low-
Flow

Sampled
PID

(ppm)
H2S

(ppm)
Eh

(mV) pH
Conductivity
(umhos/cm)

Turbidity
(NTU)

Dissolved O2

(ppm)
Temperature

(*C)

Volume
Purged

(gal)
Non-Background Overburden Wells (1997,1998, and Dry/Wet Season Sampling)

MK-MW16

MK-MW17

TNTA-MW10

TNTA-MW11

TNTC-MW03

TNTC-MW04

TNTC-MW05

Non-Background Bedroc

AA1-BEDGW-001

AA2-BEDGW-001

AA3-BEDGW-001

11/21/97
5/18/98
9/26/01
4/8/02

11/21/97
5/27/98
10/1/01
4/12/02
11/18/97
5/29/98
10/1/01
4/15/02
11/18/97
5/29/98
10/3/01
4/15/02
11/21/97
5/18/98
10/2/01
11/20/97
5/18/98
10/4/01
11/21/97
5/18/98
10/3/01
4/8/02

k Wells (11
11/16/97
5/12/98
10/10/01
4/14/02
11/20/97
5/12/98
10/8/01
4/10/02
11/19/97
5/14/98
9/27/01
4/10/02

NA
NA
NA

1238
NA
NA

1235
1305
NA
NA
NA

0945
NA
NA

1645
1030
NA
NA

0800
NA
NA

1045
NA
NA

0915
1435

(97,199
NA
NA
NA
NA
NA
NA

1145
0940
NA
NA

1615
1700

No
No
NA
No
No
No
Yes
Yes
No
No
NA
No
No
No
NA
No
No
No
NA
No
No
No
No
No
No
No

, and Dry
No
No
NA
NA
No
No
Yes
No
No
No
Yes
Yes

NR
0.1
NM
0

NR
0.0
0

NR
NR
1.1
NM
0

NR
0

NM
0
0
0

NM
NA
0
0
0
0
0
0

NM
NM
NM
0

NM
NM
NM
NM
NM
NM
NM
0

NM
NM
NM
0

NM
NM
NM
NM
NM
NM
NM
NM
NM
0

Wet Season Sai
40
11

269
1.7
9

0.2
60

19.5
11
0.4
10.2
30.7

NM
NM
NM
>50
0

NM
NM
0
0

NM
16

340

NM
NM

NM
7.40

NM
1.1

No
390
NM
NM
79

-147
-170.5
-109.7

4.77
NM
6.00
5.13
4.92
7.29
7.36

0.543
NM
0.74
0.96
0.361
1.18
1.23

NM
1

- NM
5.40

NM
18.0

1
34.86

sample collected, well dry.
14.9
NM
14
6.8
0

246
260

7.45
NM
4.90

0
0

-0.38
7.17

8.78
NM
17.0
16.53
10.01
11.2
14.8

>3
6
15

2.37
3.5
6
11

No sample collected, well dry.
-125
-67.2
118.1

23
41.0
NM

7.44
6.49
7.16

6.62
7.31
6.56

109.6
282.6

-7
22.9
NM
59
156

6.58
6.80
7.38
6.97
NM
6.11
5.87

npllng)
-340.1

NM
6.99
6.91

1.24
1.54
1.38

No readings ret
1.31
3.04
3.35

No sample col
2.24
2.22
2.76
1.52
NM
1.60

0.422

5.37
7.33

56.4
77
536

xirded due ti
56.4

9
999

tectedduetc
22
999
18.8
25
NM
688
35

-10
107

0
4.53
7.41

o insufficient watt
8.81
9.70
15.78

insufficient wata
10.27
14.72
0.76
11.45
NM
11.8
10.35

8.3
12.4
14.3

r volume.
9.6
11.3
13.6

r volume.
12.0
14.6
14.27
10.0
NM
13

7.73

4
5
14

>6
6

NR

NM
11

1.59
24
11
0

>22

2.62
4.80

8.7
12.4

49
20

No sample collected due to extremely high H^S vapors.
No sample collected due to extremely high H

-160
NM
-144
-267

-297.2
8.7

-343
-358

7.08
7.06
9.49
8.55
6.82
6.81
13.15
8.31

1.28
1.21
1.24
1.33
2.93
2.79
2.74
2.31

>1000
999
76.4
338.0
595
26

20.1
56.7

6.31
8.02

0
4.31
6.51
NM
0
0

jS vapors.
8.7
13.5
10.65
10.4
10.6
13.7
11.3
11.97

25
20
1

>17
42

30.6
3.17
>8

able 4-2 Jd»(4-2)W3A>3(9:42 AM)



Table 4-2

Final Field Measurements of Groundwater Samples
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 4)

Well Identification

ABG-BEDGW-001

ABG-BEDGW-001R

BED-MW13

BED-MW14

BED-MW14R

BED-MW15

BED-MW16

BED-MW17

BED-MW18

BED-MW19

Date
11/13/97
5/13/98
9/28/01
415102
10/5/01
11/13/97
5/28/98
10/3/01
4/10/02
11/18/97
5/16/98
9/28/01
4/8/02
10/5/01
11/18/97
5/28/98
10/9/01
4/15/02
11/24/97
6/1/98

10/10/01
4/11/02
11/20/97
5/29/98
10/3/01
4/11/02
11/19/97
5/19/98
10/2/01
4/5/02

11/14/97
5/16/98
10/4/01
4/4/02

Time
NA
NA

0920
1510
1545
NA
NA

1515
0840
NA
NA

1140
1045
1530
NA
NA

0850
1240
NA
NA

1135
1450
NA
NA

1500
1100
NA
NA

1435
1040
NA
NA

1315
1520

Low-
Flow

Sampled
No
No
Yes
Yes
Yes
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No
Yes
Yes

PID
(ppm)

0
0.1
0

0.7
0
8

0.3
0

3.2
2.5
0.1
75.6
0.4
7.7
20
0.1

>2000
57.4
NR
130
NM
171
2
3

>2000
84
7

0.1
64.1
1.7
0

0.1
873
11.6

HjS
(ppm)

NM
NM
NM
0

NM
NM
NM
NM
0
0

NM
NM
0.11
NM
14
NM
NM
0

NM
NM
NM
0
0

NM
NM
>50
0

NM
NM
0

NM
NM
NM
NM

Eh
JmV}

15.9
nm

-100
-188
-51

-317.9
NM
-368

PH
6.94
7.18
8.57
6.95
8.8
6.90
6.98
12.33

Conductivity
(umhos/cm)

1.09
0.85
0.617
1.17
0.9
8.08
0.755
11.3

Turbidity
(NTU)

-10
23

27.9
46.6
6.6
284
173
49.7

Dissolved O2

(ppm)
7.35
5.37

0
0

0.66
4.93
2.76

0

Temperature
(*C)
12.9
12.0
13.83
8.2
13.5
9.6
15.2
15.77

Volume
Purged

(gal)
25.5
30

4.76
4.5
5.81
24.5
15.32

23
No sample collected due to insufficient water volume.

-85.3
-10.8
-14
10
5

-298.3
-20
-325
-315
NM
NM

7.29
7.70
7.28
6.79
6.76
6.81
6.91
12.56
9.48
NM
NM

Water quali
-103
322.2
NM
-386
-411

-311.6
-297.6
-363
-365

-318.1
17.8

-1416
-367

7.53
7.00
6.70
15.18
8.51
7.40
7.20
12.37
7.69
6.91
6.70
14.29
7.48

2.33
2.4
4.28
6.42
4.19
5.08
6.94
5.37
7.34
NM
NM

ty readings not r
1.84
4.70
4.21
5.79
5.78
22.3
2.8
23.1
28.7
1.30
1.80
1.43
1.43

269
36
5

9.4
282
71
79

29.7
67.0
NM
NM

ecordeddue
22.87
318
213
134
412
109
28

17.6
27
108
17

307
0

4.66
5.50

0
0
0

3.17
1.65

0
3.8
NM
NM

8.7
13.0
10.38
10.0
10.17
8.9
13.0
9.97
14.5
NM
NM

to oily film on groundwater.
NM
7.46
1.30

0
0

5.22
5.40

0
0

5.58
6.00

0
0

14.0
8.9
15.3
16.5
11.2
9.2
18.0
12.58
9.4
9.4
16.0
18.4
11.15

13.5
81.6
1.98

3
2.5
15

23.2
13.5
7.5
35
NR
20

>11.5
23
60
2

3.5
27

127.01
2.38
6.5
14

82.5
2.85

5

KN3\PBOWV02 GWTabla 4-2 X|J(4-2)W3/O3(9:42 AM)



Table 4-2

Final Field Measurements of Groundwater Samples
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

Well Identification

MNTA-BEDGW-001

PB-BED-MW22

PB-BED-MW23

PB-BED-MW27

TNTA-BEDGW-001

TNTB-BEDGW-001

TNTB-BEDGW-001R

TNTB-BEDGW-002

TNTB-BEDGW-003

TNTB-BEDGW-004

TNTC-BEDGW-001

Date
11/20/97
5/28/98
10/3/01
4/12/02
10/8/01
4/4/02
10/9/01
4/10/02
10/9/01
4/9/02
10/9/01
4/15/02
11/17/97
5/18/98
9/28/01
4/5/02
10/5/01
11/16/97
5/18/98
9/27/01
4/5/02
10/8/01
4/10/02
10/5/01
4/8/02
10/4/01
4/9/02

Time
NA
NA

1020
0950
1020
1025
1145
0825
1115
0900
1450
1125
NA
NA

1635
1520
1200
NA
NA

0830
1030
0940
1150
0900
1050
1315
1248

Low-
Flow

Sampled
No
No
Yes
No
Yes
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
No
No
Yes
Yes
Yes
Yes

PID
(ppm)

0
100
1257
102
18.3
35.6
215
66.5
197
137
268
NM
1

0.1
32

18.9
NM
0

0.1
0
0
0

1.4
0.8
0

129
87.4

HjS
(ppm)
376
NM
NM
278
NM
>50
NM
2.12
NM
NM

>500
>50
NM
NM
NM
87
NM
NM
NM
NM
NM
NM
0

NM
NM
NM

>500

Eh
JmVj

-329.4
NM
-328
-378
-263
-347

PH
6.78
4.66
14.36
5.97
10.25
7.74

Water qua

Conductivity
(umhosAcm)

9.50
9.63
8.94
9.12
0.777
0.94

Turbidity
(NTU)

38
79
145
4.9
5.2
15.3

Dissolved O,
(ppm)
5.38
0.74

0
0
0

0.00

Temperature
PC)
9.8
17.2
18.5
12.11
11.4
9.8

Volume
Purged

(flal)
45

37.5
5.15
18
3

3.5
rty readings not recorded due to potential insufficient water volume.

Water quality readings not recorded due to potential insufficient water volume.
Water quality readings not recorded due to oily film on groundwater
Water quality readings not recorded due to oily film on groundwater

1.75
62

Due to insufficient water volume and LNAPL, water quality readings were not recorded.
Due to Insufficient water volume and LNAPL, water quality readings were not recorded.
-190.4

NM
-297
-340
-335

-294.5
-327.2
-364
-355

7.07
7.20
11.86
7.16
12.22
7.58
7.40
13.72
7.41

0.92
3.2
2.23
3.18
3.79
1.20
1.20
0.83
0.696

99
21
0
22
3.9
-10
1
0
0

4.48
6.50

0
0
0

3.75
6.20

0
0

9.8
14.0
12.54
10.52
12.44
10.2
13.0
11.49
10.94

33
30.12
5.28
7.6
2.5
27

34.59
1.06
2.5

No sample collected due to insufficient water volume.
Water quality readings not recorded due to potential insufficient water volume.

-43
-84
-357
-343

7.54
6.68
12.87
6.94

0.349
0.335
2.98
3.06

182
46.7
44
12.4

2.89
0
0
0

12.07
10.47
12.26

_LL7O_

4.5
3.5

11.89

"R" at the end of the well identification number indicates the sample was recollected and certain parameters reanalyzed.
°C - Degrees Celsius.
Eh - Oxidation-reduction potential.
gal - Gallon.
H2S - Hydrogen sulfide.
umhos/cm - Micromhos per centimeter.
mV - Millivolts.
NA-Not Applicable.
NM - Not Measured.
NTU - Nephelometric turbidity unit.
O2 - Oxygen.
pH -Hydrogen ion concentration.
PID - Photoionization detector.
ppm - Parts per million.

We 4-2 xls(4-2)W3/03(9:42 AM)



Table 4-3

Monitoring Well Construction Details

2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

EB-GM-C3 —ISM -1990 EBASCO NA NA NA NA, -NA V

ia.M 1B9D- EBASCO NA NA -NX**

EB-GM-05 1B90 EBASCO NA NA NA NA NA

EB-GM-OB '18 00 1990' EBASCO NA NA NA NA NA

EB-PMB •18.00 19S0 EBASCO NA NA NA NA-

EB-PS<I3 1800 1800 EBASCO NA NA NA NA NA

EB-PS-04 18.00 "1BM- EBASCO NA NA NA , NA NA

EB-ftA-01 18100 12/4/90 EBASCO -Stanlass

EB-RA-OZ 2000 12/1 am EBASCO Siamese 7.7S-17.75

EB-RA-03 22 00 EBASCO Starless &7S-21.75

EB-RA-04 1000 1990 EBASCO Slwfess ' 4.75-.9.75 2.78"' 833.M

EB-RA-OS 1000 1990 EBASCO Storiest Z75'

EB-KA-08 moo 1990 EBASCO Slartesa •uf

950 '1990- EBASCO NA NA NA-

EB-SP-03 B50 1990 EBASCO NA NA -NA Hit 655.10

EB-SP-04 »S0 1990 EBASCO NA NA NA NA 6S6-2S

EB-SP-Oi 950 ieso EBASCO NA NA "* .NA' * NA '« 'M4.50

900 1B90 EBASCO NA NA N A / 66B.M

GCL-MWD1 1103 3/12J9Z H»GLC Startflii, 5.99 874.81

GGL-MWD2A . 5 2 1 5 8/11A2 H*QLC Simian 9.9

GCL-MWD2B-"*- vea stum H+GLC Slaoeas '4.82 -'*»•$

QCL-MW03 1080 3/12A2 H+GLC S:amasi : ""3' W arthf #ito ̂ kaft p ^ - x fT
IT-MW01 goo •'19 674.50;.

IT-MiMS 1830 •1989 6.0-16.0 1 8 , m 83837

IT-VA05 2100 ' -.'1988 PVC 631.58

IT-MW0B 18.S0 PVC 6.0-10.0 4.4 '

IT-MW07 560 199B PvC 2 . 425 0.5-5.5 63503

:[-MW0B 1340 1998 PVC "3.1-13.1 3,6,

IT4IW09 14 50 19S8 PVC 4.t-14.1

•T-MW10 19 80 1998 PVC 8.6

MK-MW0B 1500 1993 MK PVC 64SJ1

14 00 1993 PVC \ io 4.0-14.0 •640.87

MK-MW11 13.00 1993 MK PVC 3.0..1&O* * '% ' "~

M4-MW12 13 00 1993 MK PVC 10 3 0-13,0

KN3VP6OW\02 GWTabls 4-3.xls<Sh««t1)M/3/03<1:24 PM)



Table 4-3

Monitoring Well Construction Details
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

Well ID

MK4JW17,,,,- 1998."

UK

M R *

M K >

Casing
Type

"PWC

PVC

PVC

PVC

Casing
Diameter
(Inches)

Borehole
Diameter
(Inches)

10

10

Screen
Interval

bgs)

40-*B
20-70

2.0-60

Top of TOC I Ground
Fitter Pack Elevation Elevation

(feetmsl) I ffeetnul) Well Location

,i:K;;.:jaB,.. •. . wr^tJtes^&fit^i^i^i:, '£ >*i-j!J^&x&%iB$ii&&!&

IB*"*; \'i*'-
1 • (NT « M B T

MK-MW19 - MK PVC 10 30-130

MK-MW20 23.00 ' •19BS MK PVC 10 50-200

MK-MW22 .830 1*93 PVC 10 25-75 1 5 63773 r* -~' ;

MK-MW23 -*11-' 1600 1K3 MK PVC 10 60-180

990 1B83 PVC '10 4.5-9.5

PB-MWQ1 NA NA NA NA. NA TIT* <*-• :

PB-MW02 NA NA NA NA NA NA

PB-MWOI NA NA NA NA NA NA NA NA ; NA.

PB-UWO* NA NA NA NA

PR.MWQ7 22 30 1994 DIM PVC 4.3-2W itXfi -v!

PR-MW08 < 27 50 1994 M M P-.C 5.0-27.5
P1-MW09 19 DO 1994 PV(« 4.0-19.0

:NTA-MWIO 1100 1994 D&M PVC 3.0-11.0

1NTA-MW11 1140 1994 out PVC 3.4-11.4 637.1

TNTC-MWQ3 14 00 1994 DSM PV0 5.0-14.0 3.2 m- 642'i
TNTC MWD4 IB 90 1994 DAM PVC 8.8-18.8 65411 661.57 tkt Ami C . '* -

29 70 1994 DAM P V ; 4.7-29.7 3.7 851, MIS
TNTC-MW0Ci 12 JO 1994 DAM P*C 32-12.2 '2.5 66(09

A'A-MWD1 22 30 1994 DAM PVC 4.3-22.3 3.7 64200

13 00 1994 DAM PVC 3.0-12.0 2.5 633,33 63094 Witt-Are* RWP

3edrock Monitoring Wells

, BVC (40)10.43, . 10* to 27. 2* to 431

49.764MJ7S •

27.7V42.75 23

%h00 - ,10" to 28', 2" to 53' 14.25-loJSV 6" to 54' 37.7542.75

{1*00 Slid la T, PVC 140. to L r I4 23-U171, trio 17 ia75-20.75 9.0
680.59

BG8 3CnGVk-J01 zaoo •V2OS7 Sied (o 4'. PVC i4Li hi Jff 1O-IO41. 2MC201 14 25 ' la 4'. 6" to 21' 4.75-19.75

WNTA-bEDGV.-031 04 00 O22A7 61eeHo31' PVCi-10ilu64 2"toO4 14 25" to 31' BmtJ&r. 4&75O75

PB-BEIHMW13 75 50 1994 D&M PVC 3 (A) 29.5 (B) ~

PB-BED-MAM 52 20 1994 DSM IVC 3|A| 23.2 (P) non*

PB-SED-MA15 74 40 1994 D&M PVC 42.8 (B)

PB 5EP WA-16 74 00 1994 D&M PVC 3 (A) 24.8 (B) nonr

KN3\PBOWU>2 j4-3.xls(Sheet1)\4/3/03<1:24PM)



Table 4-3

Monitoring Well Construction Details
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

Wall ID
Wall

Depth
Ibgs)(feetbgs)

Data
ln»UII«d

'1694'

Installed
By

'CAM

Casing
Type

PVC

Casing
Diameter
llnchaa)

Borehole
Diameter
(Inchasl

Screen
Interval

(feetbga)

Top of
Filter Pack
(feetbg»t

TOC
Elevation

mail

Ground
Elevation

mall

PB-BED-MWIB '75.40 1994 PVC 3 (A) 24 4 (B) 851 IB
PB-BEOMW19 48.50 1994 D&M PVC 3 (A) 17 5(8) 842 75
PB-BEO-MW20 46 SO 1994 D&M PVC 3 (A) 14 5 (B) 878 01 873

PB-BED-MW22 42.00 9/10/01 PVC 27-42 25 629.67 627.22 Downgradient boundary, North of reactor area

PB-BED-MW23 73.00 9/8/01 PVC 53-73 63371 South of reactor area, south of PenUXite Rd

PB-BED-MW24 41.00 9/13/01 PVC 25.5-405 235 645 96 644.20 Background well. West of WARWP

PB-BED-MW25 38.00 9/12/01 PVC 27.5-375 684.59 68199 Background well. West of TNT area B

PB-BED-MW26 57.75 9/10/01 PVC 42.25-57 25 67461 SE Background wed, SE of TNT Area B

PB-BED-MW27 105 00 9/8/01 6" Steel to 26.50'
12" to 18.8', 8" to 26.5", 6"

to 105'
26.5(C) Downgradient boundary, E-NE of reactor area

TNTA-BEDGW-001 85.00 9/13/01 PVC 70-85 67 63879 636 99 TNTA. E of MaM Rd/Shortcut Rd intersect

, - i tT- - •' Steel to», PVC (40) to 24' 2*toS4'1: 6*to25' '8.76-23,75 7.5-,

Sim to 8', PVC (40) tc-24.2- 16* toff, 2"tO24.2> 14.25" to 8".' 8" to 25.2' 13,95-23.95 673.35 870.10

TNTB-BEDGW-003 43 00 9/8/01 PVC 6 32.5-425 3 0 5 683 11 681 34 TNTB. BMg 452. S of N Magazine Rd

TNTB-BEDGW-004 25 50 9/7/01 PVC 13 668 63 666 78 TNTB. BWg 456. S of N Magazine Rd

TNTC-BEDGW-001 85 00 9/12/01 IT PVC 70-85 67 667.04 664 04 TNTC. Bldg 683

REACT0R1 80 00 8/3/60 NASA NA NA 34.5 B) 830.81 63045
REACTOR2 4000 5/24/BO NASA NA NA 33 (B) 631.06 631.00

REACTORS 40.00 5/16M0 NASA NA NA 3 2 ( 8 ) ' 831JH 631.10

REACTOR4 50.00 5/1M0 NASA NA NA 32.5 (B)
630.83 830.44

REACTOR5 95.00 9(22/58. NASA NA NA 66

Wells not highlighted were installed in 2001.
Coordinates scaled to the Ohio State Plane coordinate system. North Zone, NAD 1983. Vertical datum is NAVD 1929
A - 3-inch diameter open borehole into bedrock.
B - Depth at which PVC casing ends; remainder of well is open borehole in bedrock.
C - Depth at which steel casing ends; remainder of well is open hole in bedrock.
BG - Background location. PRA - Pentolite Road Area.
bgs - Below ground surface. PVC - Polyvinyl chloride.
msl - Mean sea level. PVC (40) - Schedule 40 polyvinyl chloride.
NA • Information not available. RWP - Red Water Ponds.
PBS - Plum Brook Station. TOC - Top of casing.

KN3VPBOVTO2 GWVTaDle 4-3.xh(She«t1)W/3/03(1:24 PM)



Table 5-1

Summary of Analytical Parameters and Methods
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample
Matrix

Groundwater
(Direct-Push)
Groundwater

(Monitoring Well)

Free-Phase

Soil IDW

Analytical
Parameters*

TCL Volatile Organic Compounds
Nitroaromatic Compounds

TCL Volatile Organic Compounds
TCL Semivolatile Organic Compounds

Nitroaromatic Compounds
TAL Metals (T/D)

Turbidity
Alkalinity
Hardness

Total Organic Carbon
Total Dissolved Solids

Total Suspended Solids
Chloride

Cyanide, total
Nitrate
Sulfate

TCL Volatile Organic Compounds
Diesel Range Organics

Gasoline Range Organics
TCLP Volatile Organic Compounds

TCLP Semivolatile Organic Compounds
TCLP Metals

Ignitability
Corrosivity
Reactivity

Analytical
Method"

SW-846 5030/8260B
SW-846 8330 Screen
SW-846 5030/8260B

SW-846 3510C/8270C
SW-846 8330M

SW-846 3005A/6010B/7470A
EPA 180.1
EPA 310.1
EPA 130.2

SW-846 9060
EPA 160.1
EPA 160.2
EPA 325.2

SW-846 9012A
EPA 353.2
EPA 375.4

SW-846 5035/8260B
SW-846 8015B
SW-846 8015B

SW-846 1311/8260B
SW-846 1311/8270C

SW-846 1311/6010B/7471A
SW-846 1010
SW-846 1110
7.3.3.2/7.3.4.2

Target analyte list (TAL) and target compound list (TCL) are used to designate parameter lists with no
requirements for Contract Laboratory Program (CLP) method quality control or data reporting packages
" Analyses found in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Third Edition
and Methods for Chemical Analysis of Water and Wastes, March 1983 and their subsequent revisions.
IDW - Investigation-derived waste.
T/D - Total/dissolved.
TCLP - Toxicity characteristic leaching procedure.

KN3\PBOW\02 GWVTable 5-1.xls(pbow)\4/3/03(1:25 PM)



Table 6-1

Summary of Groundwater Elevation Measurements
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Pagei of 6)

Well

Identification

Coordinates (Ohio Plane)*

Easting

(x)

Northing

(y)

Top of

Casing

Elevation'

(ftmsl)

Ground

Elevation'

(ftmsl)

Groundwater Elevation Measurements
(feet above mean sea level (msQ)

12/94 12/1994" 3/19 03/19/95" 10/96 10/1996*

Overburden Monitoring Walla
AA1-GW-002

AA2-GW-002

AA3-GW-002

ABG-GW-002

EB-GM-01

EB-GM-02

EB-GM-03

EB-GM-04

EB-GM-05

EB-GM-06

EB-PS-02

EB-PS-03

EB-PS-04

EB-RA-01

EB-RA-02

EB-RA-03

EB-RA-O4

EB-RA-05

EB-RA-06

EB-SP-01

EB-SP-O3

EB-SP-04

EB-SP-O5

EB-SP-06

GCL-MW01

6CL-MW02A

GCL-MW02B

GCL-MW03

IT-MVTO1

IT-MW02

IT-MW05

IT-MW06

IT-MW07"

IT-MW08

IT-MW09

IT-MW10

MK-MW09

MK-MW10

MK-MW11

MK-MW12

MK-MW14

MK-MW15

1917728

1909481

1914956

1921516

1918339

1917822

1917775

1917442

1917802

1917799

1920061

1920187

1920259

1917783

1918282

1918346

1918389

1918492

1918750

1927550

1926836

1926937

1926897

1927074

1921255

1920961

1920984

1920777

1915525

1910265

1919475

1918768

1909862

1911132

1910699

1909485

1908872

1910564

1911843

1908764

1913325

1913304

623068

623589

625028

621579

623563

624435

624131

624052

623872

623723

624344

624324

624298

625964

626944

626788

626731

626717

626748

613598

613398

613162

613051

613056

617560

617937

617941

617641

616901

622512

625346

628642

622076

622498

620956

623027

623901

623861

623829

621233

616311

618488

640.85

643.95

636.11

661.05

640.45

637.52

638.90

636.34

639.70

639.61

638.53

637.15

637.87

633.97

633.95

633 63

633.54

633.34

632.64

655.07

657.73

658.02

657.00

658.25

674.81

672.96

673.42

672.57

678.19

63928

634.67

631.70

635.03

633.16

647.45

644.80

645.61

640.57

637.36

640.93

681.26

680.63

638.60

641.50

634.10

658.20

637.70

634.90

636.20

633.60

637.00

637.00

635.70

634.40

635.30

631.40

631.30

630.90

630.70

630.60

630.10

652.30

655.10

655.25

654.50

655.40

671.40

669.70

669.60

669.55

674.50

636.37

631.59

628.50

632.30

630.60

645.40

642.20

642.95

637.74

634.39

638.10

678.50

677.80

J

-

-

-

-

-

_

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

11.96

14.48

-

-

_

-

-

-

13.91

12.14

-

-

-

-

-

-

-

_

_

-

-

-

-

-

-

_

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

627.32

620.19

-

-

-

-

-

-

626.66

625.22

-

_

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

5.53

5.05

-

-

-

_

-

-

-

6.00

-

-

-

-

-

-

_

_

-

_

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

_

633.75

629.62

-

-

-

-

-

-

-

631.36

-

-

-

-

-

_

-

-

-

_

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

9.95

11.31

-

-

13.20

dry

18.39

-

8.34

8.47

-

-

-

-

-

-

-

-

-

_

-

-

-

-

-

_

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

629.33

623.36

-

-

61996

-

626.41

-

632.23

628.89

-

-

-

8/27 027/1997"

-

-

-

-

8.77

10.76

6.28

5.56

6.24

6.08

5.97

5.65

8.87

6.61

8.10

-

8.07

7.95

8.65

6.43

5.26

7.20

5.08

6.80

8.32

7.57

8.32

6.00

5.45

8.09

9.88

8.34

-

8.22

6.00

11.25

6.09

7.13

7.13

9.86

8.17

822

-

-

-

-

631.68

626.76

632.62

630.78

633.46

633.53

632.56

631.50

629.00

627.36

625 85

dry

625.47

625.39

623.99

64864

652.47

650.82

651.92

651.45

666.49

665.39

665.10

666.57

672.74

63119

624.79

623.36

dry

624.94

641.45

633.55

639.52

633.44

630.23

631.07

673.09

672.41

11/12

622

-

6.30

6.55

9.29

9 46

7.38

5.55

7.57

736

5.87

6.35

9.00

7.88

872

-

10.36

8.87

7.86

7.55

6.94

8.18

6.17

8.10

8.81

7.79

8.41

6.61

7.00

9.78

10.45

9.21

-

10.72

7.24

12.12

6.49

8.49

8.14

10.78

8.72

8.80

11/12/1997

634.63

dry

629.81

654.51

631.16

628.06

631.52

630.79

632.13

632.25

632.66

630.80

628.87

626.09

625.43

dry

623.18

624.47

624.78

647.52

650.79

649.84

650.83

650.15

686.00

665.17

665.01

665.96

671.19

629.50

624.22

622.49

dry

622.44

64021

632.68

639.12

632.08

629 22

630.15

672.54

671.83

2/24 12/24/1990

3.05
-

3.88

3.95

7.35

4.91

5.81

3.27

5.80

5.92

4.81

5.62

7.30

5.63

652

9.09

7.12

6.87

5.20

5.54

4.26

4.21

4.92

7.04

4.57

4.65

4.59

4.20

4.66

5.68

4 42

4 01

-

2.91

4.72

8.20

5.00

7.15

5.92

7.45

4.62

4.92

637.80

dry

632.23

657.11

633.10

632.61

633.09

633.07

633.90

633.69

633.72

631.53

630.57

628 34

627.43

624.54

626.42

626.47

627.44

649.53

653.47

653.81

652.08

651.21

670.24

668.31

668.83

668.37

673.53

633.60

630.25

627.69

* y

630.25

642.73

636.60

640.61

633.42

631.44

633.48

676.64

675.71
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Table 6-1

Summary of Groundwater Elevation Measurements
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 6)

Well

Identification

Coordinates (Ohio Plane)'

Easting

(x)

Northing

(y)

Top of

Casing

Elevation'

(ftmsl)

Ground

Elevation'

(ft mslj

Groundwater Elevation Measurements
(feet above mean sea level [msl])

5/5 05/05/1998" 9/201
09/20/00 1/171

01/17/01 8/151
08/15/01 11/15' 11/15/01 2/27281

Overburden Monitoring Wall*
AA1-GW-002

AA2-GW-002

AA3-GW-002

ABG-GW-002

EB-GM-01

EB-GM-02

EB-GM-03

EB-GM-04

EB-GM-05

EB-GM-06

EB-PS-02

EB-PS-03

EB-PS-04

EB-RA-01

EB-RA-02

EB-RA-03

EB-RA-04

EB-RA-05

EB-RA-06

EB-SP-01

EB-SP-03

EB-SP-04

EB-SP-05

EB-SP-06

GCL-MW01

GCL-MW02A

GCL-MW02B

GCL-MW03

IT-MW01

IT-MW02

IT-MW05

IT-MW06
IT-MW07'

IT-MW08

IT-MW09

IT-MW10

MK-MW09

MK-MW10

MK-MW11

MK-MW12

MK-MW14

MK-MW15

1917728

1909481

1914956

1921516

1918339

1917822

1917775

1917442

1917802

1917799

1920061

1920187

1920259

1917783

1918282

1918346

1918389

1918492

1918750

1927550

1926836

1926937

1926897

1927074

1921255

1920961

1920984

1920777

1915525

1910265

1919475

1918768

1909862

1911132

1910699

1909485

1908872

1910564

1911843

1908764

1913325

1913304

623068

623589

625028

621579

623563

624435

624131

624052

623872

623723

624344

624324

624298

625964

626944

626788

626731

626717

626748

613598

613398

613162

613051

613056

617560

617937

617941

617641

616901

622512

625346

628642

622076

622498

620956

623027

623901

623861

623829

621233

618311

618488

640.85

643.95

636.11

661.06

640.45

637.52

638.90

636.34

639.70

639.61

638.53

637.15

637.87

633.97

633.95

633.63

633.54

633.34

632.64

655.07

657.73

658.02

657.00

658.25

674.81

672.96

673.42

672.57

678.19

639.28

634.67

631.70

635.03

633.16

647.45

644.80

645.61

640 57

637.36

640 93

681.26

680.63

638.60

641.50

634.10

658.20

637.70

634.90

636.20

633.60

637.00

637.00

635.70

634.40

635.30

631.40

631.30

630.90

630.70

630.60

630.10

652.30

655.10

655.25

654.50

65540

671.40

669.70

669.60

669.55

674.50

636 37

631 59

628.50

632.30

630 60

645.40

642.20

642.95

637.74

634.39

638.10

678.50

677 80

3.42

-

3.97

4.92

7.97

5.14

5.99

3.91

dry

6.00

4.90

5.52

5.26

5.75

6.72

9.70

7.53

7.07

4.49

5.78

4.21

7.20

4.96

7.24

4.98

4.85

5.00

4.50

4.60

5.79

4.76

4.02

-

3.12

5.02

8.19

4.99

522

6.51

8.38

4.81

4.86

637.43

dry

632.14

656.14

632.48

632.38

632.91

632.43

dry

633.61

633.63

631.63

632.61

628.22

627.23

623.93

626.01

626.27

628.15

649.29

653.52

650.82

652.04

651.01

669.83

668.11

668.42

668.07

673.59

633.49

629 91

627.68

dry

630.04

642.43

63661

640.62

635.35

630.85

632.55

676.45

675.77

4.20

13.20

5.10

5.80

8.40

7.80

6 00

4.60

6.40

6.30

5.70

5.70

8.40

6 40

710

12.60

860

710

610

7.40

4.80

7.40

540

6.40

680

560

6.10

530

5.30

6.95

8.80

-

390

6.60

8.30

10.30

5.80

5.60

680
-

7.50

7.40

636.65

630.75

631.01

655.26

632.05

629.72

632 90

631.74

633 30

633.31

632 83

631.45

629.47

627.57

626.85

621.03

624.94

626.24

626.54

647.67

652.93

650.62

651.60

651.85

668.01

667.36

667.32

667.27

672.89

632.33

625.87

_

631.13

626.56

639.15

634.50

639.81

634.97

630.56
_

673.76

673.23

3.60

7.50

4.00

4.60

8.60

5.10

6.40

3.90

6.90

6.80

4.50

6.30

8.60

5.90

7.30

15.70

980

7.40

520

6.50

-

-

6.90

490

5.20

4.60

4.80

580

6.40

-

2.70

5.20

6.80

950

5.60

5.20

6.50

9.40

6.00

6.80

637.25

636.45

632.11

656.46

631.85

632.42

632.50

632.44

632.80

632.81

634.03

630.85

629.27

62807

626.65

617.93

623.74

625.94

627.44

648.57

-

-

-

667 91

668.06

668.22

667.97

673.39

633.48

628.27

632.33

627.96

640.65

635.30

640.01

635.37

630.86

631.53

675.26

673.83

7.32

16.57

8.80

8.51

9.71

14.04

7.60

10.28

7.48

7.23

7.27

6.27

9.43

9.35

10.45

16.03

11.30

10.10

9.66

9.34

7.07

776

7.03

7.63

10.12

9.20

9.67

825

8.12

11.66

12.35

10.48

6.81

12.18

9.50

16.06

9.21

933

12.07

11.50

9.58

9.13

633.53

627.38

627.31

652.55

630.74

623.48

631.30

626 06

632.22

632.38

631.26

630.88

628.45

624.62

623.50

61761

622.24

623.24

622.98

64573

650.66

650.26

649.97

650.63

664.69

663 76

663.75

664.32

670.07

627.62

622.32

621.22

62822

620.98

637.95

628.74

636.40

631.24

625.29

629.43

671.68

671.50

4.38

20.58

6.82

6.46

8.57

14.83

6.81

4.57

7.05

7.65

5.96

635

8.60

7.42

9.50

14.27

9.18

8.29

6.76

7.89

5.94

780

595

7.63

8.94

6.34

6.88

5.60

5.60

9.88

1415

1008

NM

14.38

7.06

14 09

6.35

6.98

7.99

1039

9.50

8.75

636.47

623.37

629.29

654.60

631.88

622.69

632.09

631.77

632.65

631.96

632.57

630 80

629.27

626.55

624.45

619.36

624.36

625.05

625.88

647.18

651.79

650.22

651.05

650.62

665.87

666.62

666.54

666 97

67259

629.40

620.52

621.62

618.78

640.39

630.71

639.26

633.59

629.37

630 54

671.76

67188

3.39

10.63

4.50

4.18

8.10

4.72

5.96

3.47

6.25

6.28

4.70

5 96

8.00

5.85

NM

NM

NM

NM

NM

610

4.19

7.30

4.96

4.18

5.10

4.75

4.84

4 30

4 66

5.82

517

5.84

NM

4.19

642

8.77

551

5.02

3.92

8.30

5.88

529

02/27/02

637.46

633 32

631.61

656.88

632.35

632.80

632.94

63287

633.45

633.33

633 83

631.19

629.87

62812

-

-

-

-

-

648.97

653.54

650.72

652.04

654.07

669.71

668.21

668.58

668.27

673.53

633.46

629.50

625.86

-

628.97

641.03

636.03

64010

635.55

633.44

632 63

675.38

675.34

5/4'

3.32

4 85

4.22

406

8.15

5.15

6.17

3.94

6.40

6.34

5.19

5.98

8.16

6.25

-

-

-

-

-

6.20

4.76

7.44

5.27

7.25

5.22

5.25

5.02

4.52

4 85

6.03

4.80

4.11

-

5.30

7.18

8.25

541

5.56

6.91

850

512

5.27

05/0*02

637.53

639.10

631.89

657.00

632.30

632.37

632.73

632.40

633 30

633 27

633.34

631.17

62971

627.72
-

-

_

-

-

648.87

652.97

650 58

651.73

651.00

669.59

667.71

66840

668.05

673.34

633 25

629.87

627.59
-

627.86

640.27

636.55

640.20

635.01

630.45

632.43

676.14

675.36
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Table 6-1

Summary of Groundwater Elevation Measurements
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 6)

Well

Identification

MK-MW16

MK-MW17

MK-MW19

MK-MW20

MK-MW22

MK-MW23

MK-MW24

PR-MW07

PR-MW08

PR-MW09

TNTA-MW10

TNTA-MW11

TNTC-MW03

TNTC-MW04

TNTC-MW05

TNTC-MW06

WA-MW01

WA-MW02

Coordinates (Ohio Plane)'

Easting

1918011

1917813

1917535

1920539

1923776

1925354

1923302

1919021

1919309

1919510

1923399

1922744

1911391

1910470

1911811

1913006

1909948

1910176

Northing

(y)

616834

618572

623871

622912

624339

624657

622264

624996

624889

625092

623864

623518

621465

620413

620692

620429

622641

622124

Top of

Casing

Elevation'

(ft msl)

674.00

664.32

639.13

637.51

637.73

639.11

656.80

633.67

634.70

633.38

639 86

640.16

645.09

654.11

651.49

659.08

644.11

633.33

Ground

Elevation'

(ft msl)

671.01

660.65

636.20

634.30

635.24

636.63

654.12

631.18

632.18

630.38

637.18

637.54

642.25

651.57

648.75

656.50

642.00

630.84

Groundwater Elevation Measurements
(feet above mean sea level [msl])

12m

6.86

4.74

-

—

8.88

18.23

8.49

7.35

10.15

10.46

6.15

9.68

dry

19.24

23.48

7.15

-

-

12/1994'

667.14

659.58

-

-

628 85

620.88

648.31

626.32

624.55

622 92

633.71

630.50

-

634.87

628.01

651.93

-

-

3/19

4.64

3.22

-

-

6.18

10.99

6.03

2.02

4.72

3.26

2.82

7.36

5.89

3.04

3.87

3.88

-

-

03/19/95°

669.36

661.10

-

-

631.55

628.12

650.77

631.65

629.98

630.12

637.04

632.82

639.20

651.07

647.62

655.20

-

-

10/96

5.58

3.76

-

-

7.66

6.97

7.19

4.03

7.14

6.81

4.24

6.62

10.06

5.60

8.21

4.52

-

-

10/1996*

66842

660 56

-

_

630.07

632.14

649.61

629.64

627.56

626.57

635.62

633.56

635.01

648.51

643.28

654.56

-

-

8/27

5.97

4.32

7.99

4.97

8.20

8.49

7.08

5.35

666

6.50

4.16

5.49

8.07

6.15

5.62

4.46

14.00

3.89

8/27/1997*

668.03

660.00

631.14

632.54

629.53

630.62

649.72

628.32

628.04

626.88

635.70

634.69

637.02

647.96

645.87

654.62

630.11

629.44

11/12

7.75

4.75

6.83

4.78

8.24

8.02

7.22

5.06

7.72

7.85

4.67

5.16

9.27

7.62

5.60

5.71

16.15

4.46

11/12/1997

66625

659.57

632.30

632.73

629.49

631.09

649.58

628.61

626.96

625.53

635.19

635.02

635.82

64649

645.89

653.37

627.96

628.87

2/24

5.14

368

3.67

6.61

6.94

5.61

6.25

221
4.90

3.38

3.10

478

3 80

332

302

3.72

4.09

153

12/24/1998

669.66

660.64

635.46

630.90

630.79

633.50

650.55

631.46

629.80

630.02

636.76

635.40

641.29

650.79

648.47

655.36

640.02

631.80

Bedrock Monitoring Wells
AA1-BEDGW-001

AA2-BEDGW-001

AA3-BEDGW-001

ABG-BEDGW-001

BG8-BEDGW-001

MNTA-BEDGW-001

PB-BEMWV13

PB-BED-MW14

PB-BED-MW15

PB-BED-MW16

PB-BED-MW17

PB-BED-MW18

PB-8ED-MW19

PB-BED-MW20

PB-BED-MW22

PB-BED-MW23

PB-BED-MW24

PB-BED-MW25

PB-BED-MW26

PB-BED-MW27™

TNTA-BEDGW-001

TNTB-BEDGW-001

TNTB-BEDGW-002

TNTB-BEDGW-003

1917719

1909552

1914957

1921506

1909857

1918699

1912175

1910457

1919283

1920594

1924121

1925483

1910174

1922952

1918367

1918150

1908168

1914458

1920274

1920791

1922580

1917218

1918021

1918710

623069

623600

625037

621580

618635

623808

621044

622720

626179

623299

625417

623849

623869

612423

629778

625838

622916

617821

613876

627896

623447

618738

616835

618103

641.04

644.06

636.43

660 59

676.56

638.40

647.95

645.72

631.31

635.70

629.65

651.18

642.75

676.01

629.67

633.71

645.98

684.59

677.21

627.14

638.79

662.43

673.35

683.11

638.80

641.60

634.10

658.20

673.70

636.05

645.49

642.73

628.76

633.36

627.02

648.51

640.19

673.25

627.22

631.11

644.20

681.99

674.61

625.24

636.99

659.80

670.10

661.34

-

-

-

-

-

40.10

23.96

27.77

64.32

27.08

26.13

21.68

14.66

-

-

-

_

-

_

-

-

-

-

-

-

-

-

607.85

621.76

603.54

571.38

602.57

625.05

621.07

661.35

-

-

-

_

-

-

-

_

-

- .

-

-

-

-

-

28.66

21.33

32.40

2.02

26.75

30.79

19.23

14.73

-

-

-

_

-

-

-

_

-

-

-

-

-

-

-

619.29

624.39

598.91

633.68

602.90

620.39

623.52

661.28

-

-

-

_

-

-

-

-

-

-

-

-

-

-

-

26.16

20.49

21.09

5.53

26.89

29.50

19.83

14.03

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

621.79

625.23

610.22

630.17

602.76

621.68

622.92

661.98

-

-

_

_

-

-

-

-

-

-

-

-

-

-

-

27.80

18.51

29.95

11.80

26.48

30.58

19.85

14.28

-

-

-

_

-

-

-

-

-

-

-

-

-

-

-

620.15

627.21

601.36

623.90

603.17

620.60

622.90

661.73

-

-

-

-

-

-

-

-

-

30.52

13.11

23 22

6.09

6.36

2804

27 08

19.72

21.12

7.41

27.75

30.22

20.55

14.42

-

-

-

_

-

-

4.11

6.91

-

610.52

630.95

61321

654.50

670.18

610.36

620.87

626.00

610.19

628.29

601.90

620.96

622.20

661.59

-

-

-

-

-

658.32

666.44

-

30.50

11.58

21.53

3.55

8.11

27.05

48.47

16.44

20.34

2.28

26.85

30.55

1900

13.98

-

-

-

_

-

-

5.60

2.89

-

610.54

632.48

614.90

657 04

668.45

611.35

599.48

629.28

610.97

633.42

602.80

620.63

623.75

662.03

-

-

-

-

-

-

656.83

670.46

-
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Table 6-1

Summary of Groundwater Elevation Measurements
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 6)

Well

Identification

MK-MW16

MK-MW17

MK-MW19

MK-MW20

MK-MW22

MK-MW23

MK-MW24

PR-MW07

PR-MW08

PR-MW09

TNTA-MW10

TNTA-MW11

TNTC-MW03

TNTC-MW04

TNTC-MW05

TNTC-MW06

WA-MW01

WA-MW02

Bodrock Monitoring
AA1-BE0GW-001

AA2-BEDGW-O01

AA3-BEDGW-001

ABG-BEDGW-001

BG8-BEDGW-001

MNTA-BEDGW-001

PB-BED-MW13

PB-BED-MW14

PB-BED-MW15

PB-BE0-MW16

PB-BED-MW17

PB-BEO-MW18

PB-BE0-MW19

PB-8ED-MW20

PB-BED-MW22

PB-BEO-MW23

PB-BED-MW24

PB-BED-MW25

PB-BED-MW26
PB-BED-MW271"

TNTA-BEDGW-001

TNTB-BEDGW-001

TNTB-BEDGW-002

TNTB-BEDGW-003

Coordinates (Ohio Plane)'

Easting

(x)

1918011

1917813

1917535

1920539

1923776

1925354

1923302

1919021

1919309

1919510

1923399

1922744

1911391

1910470

1911811

1913006

1909948

1910176

Northing

(y)

616834

618572

623871

622912

624339

624657

622264

624996

624889

625092

623864

623518

621465

620413

620692

620429

622641

622124

Top of

Casing

Elevation'

(ft msl)

674.00

664.32

639.13

637.51

637.73

639.11

656.80

633.67

634.70

633.38

639.86

640.16

645.09

654.11

651.49

659 08

64411

633.33

Ground

Elevation'

(ft msl)

671.01

660.65

636.20

634.30

635.24

636.63

654.12

631.18

632.18

630.38

637.18

637.54

642.25

651.57

648.75

656.50

642.00

630.84

Groundwater Elevation Measurements
(feet above mean sea level |msl])

5/5

5.10

3.90

4.56

5.85

7.42

6.54

6.18

2.17

4.37

3.40

3.24

4.34

4.95

3.21

3.10

381

4.70

154

05/05/1998"

668.90

660.42

634.57

631.66

630.31

632.57

650.62

631.50

630 33

629 98

636.62

635.84

640.14

659.90

648 39

655.27

639.41

631.79

9/2O1

5.90

5.10

4.90

5.50

7.80

7.40

7.50

-

-

-

4.80

6.20

6.80

6.80

5.20

4.90

14.20

3.90

09/20/00

668.10

659.22

634.23

632.01

629.93

631.71

649.30

-

-

635.06

633.98

638.29

647 31

646.29

654.18

629.91

629.43

1/17'

6.10

4.90

4.80

-

6.90

7.30

6.10

-

-

-

2.90

3.10

4.20

4.00

360

410

920

1 90

01/17/01

667.90

659.42

634.33

-

630.83

631.81

650.70

-

-

636 96

637.08

640.89

650.11

647 89

654.98

634.91

631.43

8/15'

8.49

5.78

8.30

5.57

9.60

1035

9.39

563

7.19

8.70

803

7.30

1146

780

776

668

17.65

474

08/15/01

665.51

658.55

630.83

631.94

628.13

628.76

647.41

628.05

627.51

624.68

631.83

632.88

633.63

646.31

643.73

652.40

626.46

628.59

11/15'

6.77

5.10

5.68

6.12

7.28

7.11

8.24

5.08

6.82

640

5.60

9.40

11.31

6 66

17.60

4.89

21.12

3.39

11/15/01

667.23

659.22

633.45

631.39

630.45

632.00

648.56

628.59

627.88

626.98

634 26

630.78

633.78

647.45

63389

65419

622 99
629.94

2/27281

5.36

4.46

427

NM1

6.69

5 96

6.15

2.46

5.08

349

320

430

4 55

3.85

3.07

3.74

1838

1.27

02/27/02

668.64

659 86

634.86

-

631.04

63315

650.65

631.21

629.62

629.89

636.66

635 88

640.54

650.26

648.42

655 34

62573

632.06

5/4'

5.34

4.40

4 80

-

7.35

643

6.18

2.28

4 46

3.42

3.18

4.41

5.21

4.29

3.30

440

5.29

1.22

05/04/02

668.66

659.92

634.33

-

630.38

632.68

650.62

631.39

630.24

629.96

636.68

635.77

639.88

649.82

648.19

654.68

638.82

632.11
| B | _ | | _

1917719

1909552

1914957

1921506

1909857

1918699

1912175

1910457

1919283

1920594

1924121

1925483

1910174

1922952

1918367

I 1918150

1908168

1914458

1920274

1920791

1922580

1917218

1918021

1918710

623069

623600

625037

621580

618635

623808

621044

622720

626179

623299

625417

623849

623869

612423

629778

625838

622916

617821

613878

627896

623447

618738

616835

618103

641.04

644.06

636.43

660.59

676.56

638.40

647.95

645.72

631.31

635.70

629.65

651.18

642.75

676.01

629.67

633.71

645.98

684.59

677.21

627.14

638.79

662.43

673.35

683.11

638.80

641.60

634.10

658.20

673.70

636.05

645.49

642.73

628.76

633.36

627.02

648.51

640.19

673.25

627.22

631.11

644 20

681.99

674.61

625.24

636.99

659.80

670.10

681.34

29.1

9.89

21.62

5.60

5.86

25.60

41.40

15.99

19.79

2.74

26.40

30.72

18.45

13.29
-

-

-

-

-

-

-

2.91

767

--

611.94

634.17

614.81

654.99

670.70

612.80

606.55

629.73

611.52

632.96

603.25

620.46

624.30

662.72
-

-

-

-

-

-

-

659.52

665 68

-

14.30

14.30

25.20

5.80

5.40

-

27.90

18.80

20.40

5.00

29.80

30.90

21.20

13.80
-

-

-

-

-

-

-

3.60

6 20

-

626.74

629.76

611.23

654.79

671.16

-

620.05

626.92

610.91

630.70

599.85

620.28

621 55

66221
-

-

-

-

-

-

-

658.83

667.15

-

-

-

24.90

4.20

6.00

-

28.40

17.90

18.80
-

000

31.80

21.90

13.80
-

-

-

_

-

-

360

560

-

-

-

611.53

656.39

670.56

-

619.55

627.82

612.51
-

629.65

619 38

620 85

662.21
-

-

-

-

-

-

-

658 83

667 75

-

31.00

13.25

2561

7.80

9.04

29.40

30.31

19.63

17.13

5.29

29.33

31.79

25.38

13.75
-

-

-

-

_

-

-

478

820

-

610.04

630.81

610.82

652.79

667.52

609 00

617.64

626.09

614.18

630.41

600.32

619.39

617.38

662.26

-

-

-

-

-

-

657 65

665.15

-

32.16

15.91

27.58

5.99

5.57

30.99

45.60

21.73

31 18

30.14

31.50

33.10

24.91

14.48
-

-

-

-

-

-

-

3.83

6.48

-

608 88

628.15

608.85

654.60

670.99

607.41

602.35

623 99

600.13

605.56

598.15

618.08

617.84

661.53

-

-

-

658.60

666.87

-

30.93

15.08

20.66

3.82

5.68

30.19

37.50

18.59

23.96
NM*

29.65

32.43

23.27

13.81

29.76

60.80

25 80

14.05

59.63

44 60

75.36

3.16

5 72

19.38

610.11

628.98

615.77

656.77

670.88

608.21

610.45

627.13

607.35
-

600.00

618.75

619.48

662.20

599.91

572.91

620.18

670.54

617.58

582.54
"576.23

659.27

667.63

663.73

32.50

13 62

25.90

3.81

5.82

31.50

56.67

17.30

30.05
-

31.62

32.59

22.75

13.94

28.50

73 04

24.80

13.90

59.96

46.10

77.70

3.10

5.80

25.28

608.54

630.44

610.53

656.78

670.74

606.90

591.28

628.42

601.26
-

598.03

618.59

620.00

662.07

601.17

56067

621.18

670.69

617.25

581.04
"573.89

659.33

667.55

657.83
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Table 6-1

Summary of Groundwater Elevation Measurements
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 6)

Well

Identification

TNTB-BEDGW-004

TNTC-BEDGW-001

REACTOR1

REACTOR2

REACTOR3

REACTOFM

Coordinates (Ohio Plane)'

Easting

(x)

1918572

1912853

1917983

1918003

1918148

1918147

Northing

(y)

618469

620254

626773

626661

626685

626630

Top of

Casing

Elevation'

(ftmsl)

668.63

667.04

630.51

631.05

631.21

630.83

Ground

Elevation'

(ft msl)

666.78

664.04

630.45

631.00

631.10

630.44

Groundwater Elevation Measurements
(feet above mean sea level [msl])

12/94

_

-

-

16.34

-

-

12/1994°

_

. _

-

614.71
-

-

3/19

_

-

-

29.16
-

-

03/19/95°

_

-

_

601.89

_

-

10/96

_

-

_

-

-

-

10/1996"

_

-

-

-

-

-

8/27

_

-

15.32

15.40

14.60

-

8/27/1997*

_

-

615.19

615.65

616 61

-

11/12

_

-

22.06

4.81

22.17

-

11/12/1997

_
-

608.45

626.24

609.04

-

2/24

_
-

33.25

28.53

37.45

-

12/24/1998

_
-

597.26

602.52

593.76

-
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Table 6-1

Summary of Groundwater Elevation Measurements
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 6)

Well

Identification

TNTB-BEDGW-004

TNTC-BEDGW-001

REACTOR1

REACTOR2

REACTOR3

REACTOR4

Coordinates (Ohio Plane)'

Easting

(x)

1918572

1912853

1917983

1918003

1918148

1918147

Northing

(y)

618469

620254

626773

626661

626685

626630

Top of

Casing

Elevation'

(ft msl)

668.63

667.04

630.51

631.05

631.21

630.83

Ground

Elevation'

(ft msl)

666.76

664.04

630.45

631.00

631.10

630.44

Groundwater Elevation Measurements
(feet above mean sea level [msl])

5/5

-

-

32.30

27.50

37.08

-

05/05/1998"

-

-

598.21

603.55

594.13

-

9/201

-

-

25.50

27.40

35.60

20.40

09/20/00

_

-

605.01

603.65

595.61

610.43

1/17'

-

-

31.80

27.10

35.20

20.30

01/17/01

-

-

598.71

603.95

596.01

610.53

8/15'

-

-

30.20

0.13

34.43

20.65

08/15/01

_

-

600.31

630.93

596.78

610.18

11/15'

-

-

28.64

0.00

34.43

20.40

11/15/01

-

-

601.87

631.05

596.78

610.43

2/27281

7.31

57.64

NM

NM

NM

NM

02/27/02

661.32

609.40

-

-

-

-

5/4'

7.20

56.96

-

-

-

-

05/04/02

661.43

61008

-

-

-

-

' Northings and Eastings are scaled to the Ohio State Plane Coordinate System (North Zone). NAD 1983. Vertical datum to NGVD1929.

Data from Dames & Moore, Sitewkie Groundwater Investigation Final Report (4/97).
c Data from Dames & Moore, Sitewkie Groundwater Investigation Final Report (4/97).
d Data from IT Corporation, Site-Wide Groundwater Investigation Report (9/97).

' Data from IT Corporation, 1st Quarterly Water Level Measurement Event Report (10/97).
r Data from IT Corporation, 2nd Quarterly Water Level Measurement and 1st Semi-Annual Groundwater Sampling Event Report (5/98).

° Data from IT Corporation. 3rd Quarterly Water Level Measurement Event Report (6797).
h Data from IT Corporation, 4th Quarterly Water Level Measurement and 2nd Semi-Annual Groundwater Sampling Event Report (6/99).

Data received from ICI field measurements

' Symbol denotes data are not available.
k Temporary piezometer (removed 4/14/02).

Hydrocarbon product in well. No measurement recorded.
1 Monitoring well PB-BED-MW27 was abandoned at the publics request in January 2003 due to "nuisance" (hydrogen sulfide) odors.
1 Groundwater elevation corrected for hydrocarbon product in well. TOC elevation - (depth to groundwater - [product thickness x 0.8]).

KN31PBCM Table 6-1.xls(ShMt1)Y4/3/03(9:46 AM)



Table 6-2

Detected Hydrocarbons in 2001 Bedrock Drilling
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Monitoring Well

PB-BED-MW22

PB-BED-MW23

PB-BED-MW24

PB-BED-MW25

PB-BED-MW26

PB-BED-MW27

TNTA-BEDGW-001

TNTB-BEDGW-003

TNTB-BEDGW-004

TNTC-BEDGW-001

Date Drilled

8/24/01-
9/10/01

8/25/01-9/6/01

8/26/01-
9/13/01

8/26/01-
9/11/01

8/27/01-
9/10/01

8/23/01-9/8/01

9/24/01-
9/13/01

8/30/01-9/8/01

8/29/01-9/7/01

8/28/01-
9/12/01

Location
Downgradient

Boundary, North of
Reactor Area

South of Reactor
Area and Pentolite

Road
Upgradient

Boundary, West of
West Red Water

Ponds
(Background)

Upgradient
Boundary, West of

TNT Area B
(Background)

Southeast
Upgradient
Boundary,

Southeast of TNT B
(Background)
Downgradient

Boundary, East-
Northeast of
Reactor Area

TNT Area A, Near
Maintenance and
Short Cut Rd, At
Former Bldg 146

TNT Area B, South
of North Magazine

Rd, North of Former
Bldg 456

TNT Area B, South
of North Magazine
Rd, At Former Bldg

452
TNT Area C, At
Former Bldg 683

Depth to
Bedrock (ft)

19.5

26.3

17.3

8.8

6.5

18.8

8.5

4.3

4.9

14.5

Depth to Bedrock
(refusal-ft)

19.5

26.3

17.3

15

24.5

18.8

25

18

6.3

55.3

Depth to
Limestone/Unit
Screened* (ft)

19.5/Delaware

26.3/Delaware

17.3/Delaware

21.5/Olentangy Shale

41.5/Ohio

20.0/Delaware

51 /Delaware

35.1/Prout

16.3/Prout

57.0/Delware

Depth
Drilled

(ft)

43

74

41.5

38.5

58.5

105

86

43.3

26.1

86

Hydrocarbon/HjS Odor

Detected" (ft)

20-24.5

30-74

26.5-40.0

33.5-38.5

32.6-43.0

95-105

None

None

None

None

Hydrocarbon Stained
Core" (ft)

40-43

33-74

31.5-41.5

None

None

41-105

68-85

None

None

None

Comment*

Hydrocarbon observed
seepng from rock core.

Hydrocarbon observed
seepng from rock core.
Gas discharge (gurgling)
heard during water
recharge.

Hydrocarbon observed
seepng from rock core.

A thickness of approx.
3.5 feet free-phase
hydrocarbon was
encountered prior to
sampling (10/9/01).

Notes
* Limestone unit interpretations from Regional Geologic Map, Summary Report, Site-Wide Groundwater Monitoring (1997-1998) (IT, 1999).
b A hydrocarbon odor was detected by the olfactory senses. PID readings in
the breathing air remained below action levels.

c Hydrocarbon staining on the rock core is also seen in photographs (Appendix D).
A hydrocarbon thickness of 0.05 feet was measured in well PB-BED-MW16 on 10/3/01.
A hydrocarbon thickness of 0.63 feet was measured in weH AA1-BEDGW-001 on 10/4/01.
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Table 6-3

Summary of Hydraulic Conductivity Testing Results
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

WWII NQ*
Data

Tasted
Aquifer

Response

Saturated
Aquifer

Thickness

(Assumed)

Test
Type

Transmlslvtties

T (fe/day)

Hydraulic
Conductivities

K(ft/min)

Hydraulic
Conductivities

K (cm/sec)

Hydraulic
Conductivities

K(Wday)

OVERBURDEN

IT-VIW-08

IT-AA1-GW-002

IT-AA2-GW-002

IT-AA3-GW-002

IT-ABG-GW-002

10/96

10/10/97

10/97

10/8/97

10/8/97

Uneonfined

Unconflned

Uneonfined

Uneonfined

—

Uneonfined

Uneonfined

22.13

dry

18.02

9.58

Rising

Rising

Rising

Rising

—

Rising

Rising

Maximum

Minimum

Geometric Mean

1.63E+01

—

7.63E+01

2.03E+03

2.03E+03

1.63E+O1

1.36E+02

3.32E-03

7.16E-03

9.57E-03

5.13E-04

—

2.94E-03

1.47E-01

1.47E-01

5.13E-04

6.08E-03

1.69E-03

3.64E-03

4.86E-03

2.81 E-04

—

1.49E-03

7.47E-02

7.47E-02

2.61B-04

3.09E-03

4.78E+00

1.03E+01

1.38E+01

7.39E-01

—

4.23E+00

2.12E+02

2.12E+02

7.39E-01

8.75E+O0

BEDROCK

Ohio Shale

IT-ABG-BEDGW-001

IT-TNTB-BEDGW-002

PB-BED-MW26

10/8/97

10/8/97

11/13/01

Uneonfined

Uneonfined

17.65

19.68

Rising

Rising

3.91 E+02

3.51 E+02

1.54E-02

1.24E-02

7.83E-03

6.30E-03

2.22E+01

1.79E+01

slug test not performed due to small water column

Olentangy Formation

IT-TNTB-BEDGW-001

TNTB-BEDGW-003

TNTB-BEDGW-004

PB-BED-MW25

IT-BG8-BEDGW-001

10/8/97

11/13/01

11/13/01

11/14/01

10/8/97

Uneonfined

Uneonfined

Uneonfined

Uneonfined

Uneonfined

22.73

11.68

18.36

25.55

16.64

Rising

Falling

Rising

Falling

Rising

Falling

Rising

Rising

Maximum

Minimum

Geometric Mean

1.33E+00 4.07E-05 2.07E-05 5.86E-02

insufficient data

2.82E-02

4.03E+01

8.51 E+01

1.40E+02

1.23E+02

5.73E+00

3.91E+02

Z82E-02

2.29EHH

1.68E-06

1.53E-03

3.22E-03

3.81 E-03

3.33E-03

2.39E-04

1.54E-02

1.68E-06

8.33E-04

8.52E-07

7.75E-04

1.64E-03

1.94E-03

1.69E-03

1.21 E-04

7.83E-03

8.52E-07

4.24E-04

2.41 E-03

2.20E+00

4.63E+00

5.48E+00

4.80E+00

3.44E-01

Z22E+01

2.41E-03

1.20E+00

Delaware Limestone

PB-BED-MW22

PB-BED-MW23

PB-BED-MW24

PB-BED-MW27

IT%AA1-BEDGW-001

IT-AA2-BEDGW-001

IT-MNTA-BEDGW-001

IT-AA3-BEDGW-001

TNTA-BEDGW-001

TNTC-BEDGW-001

11/13/01

11/14/01

11/13/01

11/14/01

10/7/97

10/7/97

10/8/97

10/8/97

11/13/01

11/14/01

Uneonfined

Uneonfined

Uneonfined

Uneonfined

Uneonfined

Uneonfined

Uneonfined

Uneonfined

14.21

8.27

15.32

59.26

35.82

31.40

38.14

30.81

Rising

Rising

Falling

Rising

Rising

Rising

Rising

Rising

Rising

3.69E+00

5.41E-01

2.35E+01

2.81 E+01

1.37E-01

2.67E+O0

1.02E+O0

1.19E+00

1.14E+01

1.80E-04

4.54E-05

1.07E-03

1.28E-03

1.61E-06

5.17E-05

2.26E-05

2.17E-05

2.58E-O4

9.16E-05

2.31 E-05

5.42E-04

6.48E-04

8.16E-07

2.63E-05

1.15E-05

1.10E-05

1.31 E-04

2.59E-01

6.54E-02

1.54E+00

1.84E+00

2.31 E-03

7.44E-02

3.25E-02

3.12E-02

3.72E-01

slug test not performed due to small water column

Uneonfined 28.59
Falling

Rising

Maximum

Minimum

Geometric Mean

8.66E+00

5.46E+00

2.81E-KM

1.3TE-01

3.16E+00

2.10E-O4

1.33E-04

1.2BE-03

1.B1B0S

9.03E-0S

1.07E-04

6.74E-05

6.48E-04

8.16E-07

4.S9E-05

3.03E-01

1.91E-01

1.84E+O0

2.31E-03

1.30E-01

ff/day - Square feet per day.

ft/min - Feet per minute,

cm/sec - Centimeters per second,

ft/day - Feet per day.
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Table 6-4

Well Pair Vertical Hydraulic Gradients
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Well Name

P
a

ir
!

P
ai

r 2
Pa

ir 
3

P
ai

r 4
P

ai
r 5

IT-AA1-GW002
IT-AA1-BED-GW001

Distance between
Center of Monitored

Zones
Vertical Gradient
IT-AA2-GW-002
IT-AA2-BED-GW001

Distance between
Center of Monitored

Zones
Vertical Gradient
AA3-GW002
AA3-BED-GW001

Distance between
Center of Monitored

Zones
Vertical Gradient
ABG-GW002
ABG-BED-GW001

Distance between
Center of Monitored

Zones
Vertical Gradient
MK-MW16
TNTB-BED-GW002

Distance between
Center of Monitored

Zones
Vertical Gradient

Unit
Monitored

(ftbgs)

OB/OS
DL

OB/OLS
DL

OB
DL

OB
OS

OB/OS
OB/OS

OS

Well TD
(ftbgs)

22
65.0

18.5
54

16
53

6.8
21

8
24.2

Depth of
Monitored

Zone
(ftbgs)

6.8-21.9
49.8-64

8.3-18.3
27.8-42.8

5.8-15.8
37.8-52.8

2.5-6.5
10.8-20.8

2-7
14-24

Elevation of
Ground

Surface (ft)

638.6
638.8

641.5
641.6

634.1
634.1

658.2
658.2

671.01
670.10

Elevation of
Center of
Monitored
Zone (ft)

624.25
581.90

42.35

628.20
606.30

21.90

623.30
588.80

34.50

653.70
642.40

11.30

666.51
651.10

15.41

Groundwater Elevation

11/12/97

634.63
610.52

0.569
DRY

630.95

NA
629.81
613.21

0.481
654.51
654.5

0.001
666.25
666.44

-0.012

2/24/98

637.80
610.54

0.644
DRY

632.48

NA
632.23
614.9

0.502
657.11
657.04

0.006
669.18
670.46

-0.083

5/5/98

637.43
611.94

0.602
643.95
634.17

0.447
622.14
614.81

0.212
657.06
656.99

0.006
669.22
665.68

0.230

11/15/01
636.47
608.88

0.651
623.37
628.15

-0.218
629.29
608.85

0.592
654.60
654.60

0.000
667.23
666.87

0.023

2/27/02

637.46
610.11

0.646
633.32
628.98

0.198
631.61
615.77

0.459
656.88
656.77

0.010
668.64
667.63

0.066

Average
Vertical
Gradient

(ft/ft)

0.622

0.085

0.450

0.005

0.045
OB - Overburden.
OS - Ohio Shale
OLS - Olentangy shale.
DL - Delaware limestone.

A negative vertical gradient indicates an upward force.
A positive vertical gradient indicates a downward force.
ft-Feet.
bgs - Below ground surface.
ft/ft - Foot per foot.
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Table 6-5

Detected Constituents in Bedrock Monitoring Well
West Area Red Water Ponds

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 ol 2)

Sample Area:
Location Code:

Sample No:
Sample Date:

Parameter Units RBSC MDC BSC

West Area Red Water
PB-BED-MW14

5900
18-NOV-97

Result VQ

5905
16-MAY-98

Result VQ
Volatiles
Acetone
Benzene
Carbon disulfide
Ethylbenzene
Wethylene chloride
Toluene
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
104
130
4.28
72
21

ND
1.1
1.3

0.59 J
ND
ND
3.9

NE
NE
NE
NE
NE
NE
NE

$ g ? a i V | J | . ••*•<• .

1.3
0.59

1.7
3.9

• ' • •><is

J

B

5905R
18-MAY-98

Lm Result VQ

BD3018
28-SEP-01

Result VQ

BD3018R
0SOCT-01

Result VQ

0.25 J

9.4

1.4

B

B

CB3022
08-APR-02

Result VQ

1.9 B

Semivolatlles
Dinitro-2-methylphenol, 4,6-
Dinitrophenol, 2,4-
Dinitrotoluene, 2,4-
Nitroaniline, 3-
Nitrobenzene

pg/L
pg/L
pg/L
pg/L
pg/L

Metals - Unfiltered
Aluminum
Arsenic
Barium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Thallium
Vanedium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.36
7.3
0.10
6.1

0.34

3650
0.045
255
11
73
146
1095
15
88
73
18

0.24
26

1095

28 NJ
14 J
19
150

5.8 J

374 J
9.5 J
51.4 J
10.2
267
94.8
923
3.6
136
278
7.8
ND

5.5 J
64.8

NE
NE
NE
NE
NE

mm
NJ

• i « '

J

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

374

10.2

923

54
42.3

39.8

J

427

32
45.5

42.2

J

B

64.9

6 . 1 "
49.5
1.6

"' S'5--SIO2 •• " '
30.7
164

65 2

55
* - "" f tH^ * •

2.4
10.8

B
J
J
J

-* ?

IK.?"1*
B
J

I

IIIiiiEIisliiiJ

87.5

51.4
3.4

B
B m
J
J
wwlrli

94.8 |
438 |
3.6

S H I S ' " •'•'• :

7.8

5.5
64.8

. .,-.•'; . ^ 1

j

Metals - Filtered
Aluminum

Barium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Thallium
Vanadium
Zinc

pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650

255
11
73
146

1095
15
88
73
18

0.24
26

1095

ND

51.4 J
3.0 J
265
92

417
3.6
136
276
7.4
ND

5.8 J
68.2 J

TBD

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

29.1
40.7

32.4

65.4

269

32.6
71.3

53.9 B

54.9

50.8
1.9

--1*1*^08 r ••*•
27.0
145

68.0

8.2

2.4
12.6

B
if1. ~t „ ,
j

j

, • •

B

J
J

94.8

51.4
3.0

•R':»:;S:2fiB^!fSS«*

92.0
417
3.6

7.4

5.8
68.2

B

j

j

mm

J
J
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Table 6-5

Detected Constituents in Bedrock Monitoring Well
West Area Red Water Ponds

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Sample Area:
Location Code:

Sample No:
Sample Date:

Parameter Unite RBSC MDC BSC

West Area Red Water
PB-BED-MW14

5900
18-NOV-97

Result VQ

5905
16-MAY-98

Result VQ

5905R
18-MAY-98

Result VQ

BD3018
28-SEP-O1

Result VQ

BD3018R
05-OCT-01

Result VQ

CB3022
08-APR-02

Result VQ
Water Quality Parameters
Alkalinity
Chloride
Cyanide, Total
Hardness
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

MQ/L

MQ/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
NTU

NE
NE
73
NE

1000
NE
NE
NE
NE
NE

500000
79000

44
1230000
79300

2660000
7360000
937000
54000
4.2 J

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

210000
79000

16
640000

300
610000
2500000
190000
37000

500000
3000
44

730000

630000
2300000
160000
23000

482000
72200

1200000

1440000
3570000
617000
11000

J

4.2 J

481000
75600

38
1230000

J

ilis£_L.,- , ....;
2660000
7360000
937000
54000

I indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQof 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B* qualified data not included).
BSC - Background screening concentration.
ug/L - Micrograms per liter.
NO - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.
RBSC - Risk-based screening concentration.
Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.

les 6-5_6-22 (dMi2).xls(6-5)\4/3/03<1:26 PM)



Table 6-6

Detected ConstituenU in Bedrock Monitoring Wells
Pentolite Road Red Water Ponds

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)
Sample Area:

Location Code:
Sample No:

Sample Date:
Parameter UniU RBSC MDC BSC

Pentolite Road Red Water Area
PB-BED-MW15

5910
18-NOV-97

Result VQ

5915
28-MAY-98

Result VQ

BD3019
09-OCT-01

Result VQ
Explosives
Amino-2,6-dinitrotoluene, 4-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Mitrobenzene
RDX
Trinitrotoluene, 2,4,6-
Volatiles
Acetone
Benzene
Carbon disulfide
Chlorobenzene
Chloroform
Ethyl benzene
Methylene chloride
Toluene
Trichloroethane, 1,1,2-
Xylenes, total
Semivolatiles
3is(2-ethylhexyl)phthalate
Butyl benzyl phthalate
Di-n-butyl phthalate
Diethyl phthalate
Dimethylphenol, 2,4-
Fluorene
Isophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4- 1
Naphthalene
Phenanthrene
Phenol
n-Nitrosodiphenylamine

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
jjg/L

pg/L

0.22
0.10
0.10
0.34
0.61
1.82

61
0.34
104
11

0.62
130
4.3
72

0.20
21

4.8
730
365
2920
73
24
71
12
182
18

0.62
18

2190
14

0.97
0.89
0.89
0.35
0.51
1.6

1600J
2500
3.1J
5.5 J
ND
230
160 J
1000
4.9 J
1600

37
1.5 J
1.1 J
1.2J
51

1.7J
4.2 J
37
37
43
31

2.4 J
150

0.64 J

NE
NE
NE
NE
NE
NE

NE |
NE
NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

sssmmmwmiSaKsasam

130

PS||4^flfiW

6.7
1.7
42

3.0
3.9

E;;:35ESiliii
2.2
18

BBSS!

j

j

j

J
J

J

5.5

10

38

m

1.6

^M§i.:̂ Hj i M i M k&S»^W

CB3041
15-APR-02

Result

0.51
1.3

Maasrfwm

VQ

PB-BED-MW23
BD3028

09-OCT-01
Result

J I

PPSSW

ISP

J
^^SlfciMElM BIBS

6.7
7.7

ietlsl«£i«i5iSssissfe,s

2.0
32

J
J

J

3.1

130

J
2.2

5.6

j

j

SISiiiSZIiliiil ̂ ^ ^ ^
3.3
42

mmmmm0.98
12

j

j

j

1.8

6.8

3.9
56

1.3
15

J

VQ

I

1
J

J

IMS
J
J

J

•HEE1H

1.5
1.1
1.2
42

25

1.3
80

0.64

?"*.".'' ™!

MM
j

j

j

„
! • / , ;

j

J

CB3040
11-APR-02

ResuH VQ

' ' ' ' • • ' • ~ ' ' i

AiRiMHriHRPB

1 1

3.3

0.68
51
1.4

J

J

J
I

37 | |
. . • „ . . , •***>. , _ i g

2.4 J |
150

1
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Table 6-6

Detected Constituents in Bedrock Monitoring Wells
Pentolite Road Red Water Ponds

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)
Sample Area:

Location Code:
Sample No:

Sample Date:
Parameter Units RBSC MDC BSC

Pentolite Road Red Water Area
PB-BED-MW15

5910
18-NOV-97

Result VQ

5915
28-MAY-98

Result VQ

BD3019
09-OCT-01

Result VQ

CB3041
15-APR-02

Result VQ

PB-BED-MW23
BD302I

09-OCT-01
Result VQ

CB3040
11-APR-02

Result VQ
Metals • Unfiltered
Aluminum
Arsenic
Barium
Chromium
Cobalt
Copper
Iron
Manganese
Nickel
Thallium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
11
73
146
1095
88
73

0.24
1095

513 J
ND

1710
20.6
5.9 J
39.5
7280
1170
13.6 J
50.8
30.6

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

930
26.3

30.6

513

39.5

^ ^ ^ 139 " *

;V?P? 60.8
105

J

SBS

B

51.1 B

5.6
3.8

J
J

74.8 B

142
7.0 J

350

64.2

5.9
4.8

SPSS' " ;•:•.;:•""*

13.6

18.0

j

J
J
• > \ •••;•>•.->•'•

J

J

104

106
6.1

B

J
J

1 1

W,- .;.L.,^.^'.-. .4^*,; . .^^
7.2 J

3.0 J
Metals • Filtered
Aluminum
Arsenic
Barium
Chromium
Cobalt
Iron
Manganese
Nickel
Thallium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
11
73

1095
88
73

0.24
1095

38.1 J
2.9 J
1390
1.5J
2.6 J

4450 J
988
5 J
62.2
30.9

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

I I 64.5

IiSBBdiiiii i B i ^^SHESIJS Mill

30.9 47.3

wsmmm

B

5.2
2.4

B

J
J

52.4

6.3

9.4

B

J

J

93.6

54.4
1.5
2.6

_™FT..,_ , , „

B L » !•..*.*&&]
5.0

B
umHi
J
J
J
&£:,;,„.'

J

38.1

104

J

J

1
;_ ".;"r. -'\,:;iX,^-:M

4.8 IJ |

8.6
1

J
Water Quality Parameters
Alkalinity
Chloride
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
NTU

NE
NE
NE
NE
NE
NE
NE
NE

501000
6400000
5740000
218000

12500000
13000

1660000
6500

NE
NE
NE
NE
NE
NE
NE
NE

85000
1400000
1500000

3200000
11000
7000

500000
2200000
1800000
82000

3800000
13000
13000

382000
1910000
855000
89200

2570000
8400

203

J 501000
2100000
1490000
103000

3720000
6500
25000

140

227000
2480000
5410000
85800

3080000
6200

292000
324

J

J

246000
6400000
5740000
218000

12500000
6400

1660000
6500

[indicates value is greater than the RBSC.
RBSC - Risk based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.

BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.
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Table 6-7

Detected Constituents in Temporary Piezometers
TNT Manufacturing Areas A, B, and C

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Area:
Sample Location:
Sample Number:

Sample Date:
Parameter Units RBSC

TNT Area A
TNTA-DP21

BA3021
1-Aug-01

Result VQ

TNT Area B
TNTB-DP03

BB3003
1-Aug-01

Result VQ

TNT Area C
TNTC-DP13

BC3013
1-Aug-01

Result VQ

TNTC-DP19
BC3019

6-Aug-01
Result VQ

Explosives
4-Amino-2,6-dinitrotoluene
2-Amino-4,6-dinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
2,4,6-Trinitrotoluene

pg/L
pg/L
pg/L
pg/L
M9/L
pg/L
pg/L
pg/L

0.22
0.22
0.10
0.10
6.1
6.1
6.1
1.82

1.3
5.1

*r-•;•;:.*£

^rri*«. .•*"

0.14
Volatiles
Acetone
Chloroform

pg/L
pg/L

61
0.62

8.8
$ * ^ ^ ^

10 8.8

Indicates value is greater than the RBSC.
ug/L - Micrograms per liter.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

VQ - Validation qualifier.

KN3\PBOW\02 GWttatHes 6-5_6-22 (dkk2).xls(6-7)W3/03(1:Z7 PM)



Table 6-8

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area A

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

Parameter
Explosives
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Trinltrotoluene, 2,4,6-

Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

pg/L
pg/L
pg/L

0.22
0.22
1.8

Volatiles
Acetone
vlethylene chloride
Toluene

pg/L
pg/L
pg/L

61
4.3
72

16
46
110

35 J
ND
ND

NE
NE
NE

NE
NE
NE

TNTA-MW10
5610

18-NOV-97
Result VQ

5615
29-MAY-98
Result VQ

35 J 7.6
2.1
0.25

J
B
B

CB3042
15-APR-02

Result VQ

5620
18-NOV-97

Result VQ

6.8
0.43

J
B

-\TNTA-MW11
5625

29-MAY-98
Result

0.95
0.26

VQ

B
B

BD3034
03-OCT-01

Result

W '••;"••; • r ^ " i " * s !

0.29

2.8

VQ

B

I
CB3043 1

15-APR-02 I
Result

1.7
0.32

VQI

:.]
-',

• • \

j
B

Metals -Unfiltered
Aluminum
Arsenic
Barium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead

Nickel
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
1.8
11
73
146
1095

15
88
73
26

1095

8950 J
14.5
373
ND

18.2 J
10 J

15.9 J
18700
10.4
1530

22.4 J
17.8 J
47.1

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

877 |J

IliEIJSili i m
SilillMiiilil inn

27.0

2280

•KDOH

•:»::S*t8700**»5f

56

48.1

J

B

60.0

56.0

2.1

31.8

B

J

I F
j

j

Metals - Filtered
Aluminum
3arium
Cobalt
Iron
Manganese
Nickel
Zinc
Water Quality Parameters
Alkalinity
Chloride
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
NTU

3650
255
73

1095
88
73

1095

ND
338
2.4 J
9330
1440
3.4 J
45.4

TBD
TBD
TBD
TBD
TBD
TBD
TBD

NE
NE
NE
NE
NE
NE
NE
NE

490000
180000
1100000
309000
1000000

9000
140000

78.5

NE
NE
NE
NE
NE
NE
NE
NE

¥j0l<Ml:^£A I I I !

25.0 1 22.7

US!

B

36.0
56.6

• • •H i
ISSSkZiJiibM

30.4

B
J

jjli
isJfii

J

3170

3^13300 «*
10.4

47.1

J 2990

•mmmmar''*

3.2

mmxsMm

37.5

wmmm
45.4

J

mm

B

me

ESu:!'.'.•'.' "'
WBhi...L^;..MM

*'mi

88.4 |J
1.2

10
15.9

9.4

B

J
J

j

22.4
17.8
39.2

J
J

807

24.0

2.0

3.0
86.5
3.9
1.9
5.9

35.6
27.3
2.4

80.7
3.4
26.8

490000
47000

1100000
160000
780000

4200
7000

410000
100000
730000
100000
760000

2000

378000
40100

738000
261000
792000

4000
14000
36.2

450000
140000
940000
150000
1000000

4500
140000

460000
180000
680000
93000

1000000
3000
7000

4300

402000
10500

611000
309000
848000

9000
74000
78.5

J

J

PP

J
J
J

B
J
J

J
J

Indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1 E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tent-'"'e identification. Condsider present. Special methods may be needed to confirm its presence in '' •'' 're sampling efforts.

BSC - Background screening concentration.
pg/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
NTU - Nephelometric turbidity unit.
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Table 6-9

Detected Constituents in Bedrock Monitoring Wells

TNT Manufacturing Area A

2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 6)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

PB-BED-MW17
5930

20-NOV-97
Result VQ

5935
29-MAY-98
Result VQ

BD3021
03-OCT-01

Result VQ

CB3014
11-APR-02

Result VQ

Explosives
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitrobenzene
Nitrotoluene, 2-
Nitrotoluene, 3-
Trinitrobenzene, 1,3,5-

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
0.22
0.36
0.10
0.10
0.34
6.1
6.1
109

1.3
0.55

1
0.49
3.6
2

0.55
0.30
1.5

NE
NE
NE
NE
NE
NE
NE
NE
NE

1 0J80

0.55

Volatlles
Acetone
Benzene
Carbon disulfide
Chloromethane
Ethylbenzene

Toluene
Xylenes, total
Semlvolatiles
Bis(2-ethylhexyl)phthalate
Chrysene
Dibenzofuran
Dimethylphenol, 2,4-
Fluorene
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Phenanthrene
Phenol

pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
104
1.5
130
A O

72
21

4.8
9.2
2.4
73
24
12

182
18

0.62
18

2190

290 J
700 J
40 J
35 J

240 J
oon 1

730 J
1400

8.6 J
15J
12J
18J
28 J
470
12J
15J
170
74 J
27 J

NE
NE
NE
NE
NE
MF

NE
NE

40

79
USHSXA*

* • • • ' • •

J

B5HF

iSHIIii

9.9

20

J

B

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

2.8 j

%%&

120

4.0

3.8

9.2
1.1
2.0

0.99
2.6

U S
Wmm

J

J

J
J
J

J
j

2.3

100

-r-\ : • •. ••.; •'-'•4®%$

4.0

3.0

7.5

1.4

'"-Ts-iHSiP

2.0

J

j

j

j

j

J
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Table 6-9

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area A

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 6)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

PB-BED-MW17
5930

20-NOV-97
Result VQ

5935
29-MAY-98
Result VQ

BD3021
03-OCT-01

Result VQ

CB3014
11-APR-02

Result VQ
Metals - Unfiltered
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
pg/L
ug/L
ug/L

3650
0.045
255
7.3
1.8
11
73
146
1095
15
88
1.1
73

0.24
26

1095

8300 J
17.3J
1290
1.1 J
1.2 J

37.2 J
12.7 J
53.1J

33400J
18.4 J

11700J
1.0

75.7 J
ND

36.9 J
425 J

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

396 B

14**
• u U i H Bias î 'Sitt! £SHl

TBD
TBD
TBD
TBD
TBD 49.9

I 106 |J

isiiiniiJiiii inm mi! ' iiiJsffii ««&„

456

20.4

30.8 B

160

21.6

97.0

8.4

5.7

B

J

J
Metals - Filtered
Aluminum
Arsenic

Chromium
Iron
Lead
Manganese
Selenium
Vanadium
Zinc

ug/L
ug/L
Ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

3650
0.045
255
11

1095
15
88
18
26

1095

239 J
13.1
1330
6.8 J
856 J
6.8
107

4.5 J
12.5 J
33.3 J

TBD
TBD
TBD pfi§i**nfliBrt
TBD
TBD
TBD
TBD
TBD
TBD
TBD 33.3 j

6.8

73.4 B

77.8

9.8

B

J

53.2

y ^ ~ - > . • > • , \ , • • - • • ' , A

10.2

10

J
•»:.c. ;S

t . . •""• ^

J

J
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Table 6-9

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area A

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 6)

Location Code:
Sample No:

Sample Date:
Parameter Units RBSC MOC BSC

PB-BED-MW17
5930

20-NOV-97
Result VQ

5935
29-MAY-98
Result VQ

BD3021
03-OCT-01

Result VQ

CB3014
11-APR-02

Result VQ
Water Quality Parameters
Alkalinity
Chloride
Cyanide, total
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ug/L
pg/L
ug/L
pg/L
pg/L
pg/L
ug/L
pg/L
NTU

NE
NE
73
NE
NE
NE
NE
NE
NE

930000
12900000J

320
10000000
388000

33000000
12300

1080000
605

NE
NE
NE
NE
NE
NE
NE
NE
NE

830000
1800000

1800000
59000

3000000
1200

930000
1600000

1300000
80000

2900000
3000
4000

741000
2420000

1680000
53600

2680000
5700
53000
57.4

J

J

874000
2210000

1330000
42700

3020000
5300
18000

9.2
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Table 6-9

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area A

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 6)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

PB-BED-MW18
5940

19-NOV-97
Result VQ

5945
19-MAY-98
Result VQ

BD3024
02-OCT-01

Result VQ

CB3015
05-APR-02
Result VQ

Explosives
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitrobenzene
Nitrotoluene, 2-
Nitrotoluene, 3-
Trinitrobenzene, 1,3,5-

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.22
0.22
0.36
0.10
0.10
0.34
6.1
6.1
109

1.3
0.55

1
0.49
3.6
2

0.55
0.30
1.5

NE
NE
NE
NE
NE
NE
NE
NE
NE 1.5

,'Vf**
Ifc* fit; JBaiisJ H I I

0.31
0.30

Volatiles
Acetone
Benzene
Carbon disulfide
Chloromethane
Ethylbenzene
Methylene chloride
Toluene
Xylenes, total

pg/L
PCJ/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
104
1.5
130
4.3
72
21

290 J
700 J
40 J
35 J
240 J
330 J
730 J
1400

NE
NE
NE
NE
NE
NE
NE
NE

;SillliB,3f-^P**"
32

32

21

JBBmSSSSKBUSUM

34

7.9

88
2.4
53

J

B
32

ISEIM

J *
J

mm

4.8

100

J

J

.:.s.l.:.!y

TNTA-BEDGW-001
BD3037

09-OCT-01
Result VQ

CB3044
15-APR-02

Result

wmSt .'.'ISSM

^ ^ ^ H ^ ; ' '.:-• "'•' ' ' ;/ :

VQ

F=

'A i -• . 1

1

1
» • • :

ij 'f , ;

Semivolatiles I I
Bis(2-ethylhexyl)phthalate
Chrysene
Dibenzofuran
Dimethylphenol, 2,4-
Fluorene
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Phenanthrene
Phenol

pg/L
pg/L
pg/L
pg/L
Pfl/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
9.2
2.4
73
24
12

182
18

0.62
18

2190

8.6 J
15J
12J
18J
28 J
470
12J
15J
170
74 J
27 J

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

3.5

5.1

2.2
2.6
2.8

BHflHEljHBSt!

21

j

j

j

j

j

jjljjjjl

11

5.0
3.3
4.0

J
J
J

7.2

1.6
2.6
1.2

3.5

j

J
J
j

ium
j

12

5.3
4.7
4.4

tmBSkjL'JSSiiiii

1.4

J
J
J

J

3^!l 0.62
H I13 J I 18

12
9.8 |J | 15

13 |J | 27

J

j

J

J
J

j

j
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Table 6-9

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area A

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 6)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

PB-BED-MW18
5940

19-NOV-97
Result VQ

5945
19-MAY-98
Result VQ

BD3024
02-OCT-01
Result VQ

CB3015
05-APR-02
Result VQ

Metals - Unfiltered
Aluminum
Arsenic
3arium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
7.3
1.8
11
73
146
1095

15
88
1.1
73

0.24
26

1095

8300 J
17.3 J
1290
1.1 J
1.2 J

37.2 J
12.7 J
53.1 J

33400J
18.4 J

11700J
1.0

75.7 J
ND

36.9 J
425 J

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

283

476

36.8
1.0

31.0

J

i •'•>• •

B

• '• 942""'>'.

166

80.8

54.6

'"" 9 1 6 " ^

40.0

41.8

B

J

79.2

1290

109 ->•

48.1

J

- ,

Metals - Filtered
Aluminum
Arsenic
3arium
Chromium
Iron
Lead
Manganese
Selenium
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
11

1095
15
88
18
26

1095

239 J
13.1
1330
6.8 J
856 J
6.8
107

4.5 J
12.5 J
33.3 J

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

1010

35.9

vT^f9j|^'

80.9

23.5 B

55.4

'"'^••»93ft'*-*f

37.7

B 71.3

1330

• •C107*KV'

9.1

B

-

J

TNTA-BEDGW-001
BD3037

09-OCT-01
Result

1.1

6.4
3.2
127

11700*"
0.067

297

VQ

!Hf

B

J
J
J

J

J

CB3044
15-APR-02

Result

p .•»••; f y~-£y^$- • -•* •.%

t.ii4-..siii.',i-.'..!l..'..t^.:._ii

WZtl '{... J

1.1
1.2

12.7
53.1

48.8

425

VQ

mam

j
5l<lfe
j

j

J

J

239

856

54.6

12.5
17.1

J

J

J

J
J

74.0

6.8
152

26.7
4.5

5.7

J

EMS
j
j

j
j

j
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Table 6-9

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area A

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 6)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

PB-BED-MW18
5940

19-NOV-97
Result VQ

5945
19-MAY-98

Result VQ

BD3024
02-OCT-01

Result VQ

CB3015
05-APR-02

Result VQ
Water Quality Parameters
Alkalinity
Chloride
Cyanide, total
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ug/L
ug/L
Mg/L
Mg/L
ug/L
ug/L
ug/L
ug/L
NTU

NE
NE
73
NE
NE
NE
NE
NE
NE

930000
12900000J

320
10000000
388000

33000000
12300

1080000
605

NE
NE
NE
NE
NE
NE
NE
NE
NE

120000
6900000

4000000
16000

12000000
6500
61000

•yMff^llriii^iHtH^WffHl

550000
1200000

10000000
18000

33000000
3000

100000

170000
9450000

3980000
56500

13400000
2500

33000
99.2

J

J

J

350000
12900000

7000000
440

15200000
1400
4000
69.0

J

B

J

TNTA-BEDGW-001
BD3037

09-OCT-01
Result VQ

CB3044
15-APR-02

Result | VQ

12300

282000
4810000

5020000
388000

7960000
10700

1080000
605

indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for this Area of Concern.
BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.

ables 6-5_6-22 (dkk2).xls(6-9)\4/2/03(7:37 PM)



Table 6-10

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area B

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

MK-MW16
5780

21-NOV-97
Result VQ

5785
18-MAY-98

Result VQ

CB3017
08-APR-02

Result VQ
Explosives
Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Trinitrotoluene, 2,4,6-

pg/L
pg/L
pg/L
pg/L
pg/L

0.22
0.22
0.10
0.10
1.82

22
26
5.8

4.0 J
68

NE
NE
NE
NE
NE

Volatiles
Acetone
Methylene chloride
Toluene

pg/L
pg/L
pg/L

61
4.3
72

5.2 J
ND
ND

NE
NE
NE

0.40 B
5.2

0.52
J
B

Semivolatiles
Benzo(ghi)perylene
Bis(2-ethylhexyl)phthalate
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
lndeno(1,2,3-cd)pyrene
Metals - Unfiltered
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Cobalt
Copper
ran
Lead
Manganese
Nickel
Selenium
Thallium
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L

18
4.8

0.10
0.10

0.092

3650
0.045
255
7.3
1.8
73
146

1095
15
88
73
18

0.24
26

1095

0.97 J
2.4 J
4.0 J
1.4J
1.0J

6920 J
18.7

23.1 J
2.0 J
0.59 J

101
32.9

44300
16.4

13600
240
5.1
ND

2.0 J
214

NE
NE
NE
NE
NE

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

2.4 J

iP8SS$Pf*

••<4£800'
8.0

61.8
5.0

75.5

B

2.8 B

1180

69.8

20700"*

———_

J

209

2380

13.1
0.82
0.59
47.3
7.4

11300
1 •<

...

J
J
J
J
J

J

MK-MW17
5790

21-NOV-97
Result VQ

5795
27-MAY-98

Result VQ

BD3012
01-OCT-O1

Result VQ

CB3038
12-APR-O2

Result VQ

•9*1' 3.6-s»

0.68

- • • • • - - ' '** ' ' ' V ^ K J I

W . A " -;> i. '...-. •". .... .. '':' ...2fc:

i, . ...;>, . ^ : .'isii

1
0.39 B 0.28

0.21
B
B

4.0 B 2.4 J I

1

1830 |J mmmmmm.
IS2133 i i i i i i lML£u<£a ;i. ...,.«.>

78.81

44300
44

__ „ _ •
B

r>l 9
32 9

0.97

•wmm

3310

23.1
2.0

0.58

6.7

wm^m wmm mmmmM mmm tan,; \ • u ^ L , , ^« km feiiii, •
E f i S S i WSBB& iMsiliJaifi SS& SskLiaa** IsBaSd i*ii l;^^»

2.0
59.8

J

5.1

137 152 214

J

4 • • ' '•".- • •'

M 'J. .,• "••

J
J
B

J

I

I
I

14.6 J
2.4 B

1

;•• ; - : ' . r : ' ' ; ' ; - i : ,• • . • ' - j ; - !

^̂  ' ^r SEC".! !
1

194
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Table 6-10

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area B

2002 Ground water Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

MK-MW16
5780

21-NOV-97
Result VQ

5785
18-MAY-98

Result VQ

CB3017
08-APR-02

Result VQ
Metals - Filtered
Aluminum
Arsenic
Barium
BeryJIium
Cadmium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Thallium
Zinc

ug/L
ug/L
M£l̂ -
pgfl-
ug/L
pg^i-
pg/L
ug/L
Mg^-
ug^L
ug/L

ug/L
ug/L
ug/L

3650
0.045
255
7.3
1.8
73
146
1095
15
88
1.1
73
18

0.24
1095

7430
22.0

23.4 J
2.3 J

0.54 J
105
39.2

41600
17

8850
0.30
248
5.0
ND
231

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

1080

WEEmWKB

47.2
5.0

54.7 J

663

51.9
39.2

•* 1

" 8850

81.7

141

,*•".%$

B

1480

8.4
0.76

45.3
3.2
695

-"•HMO*"

76.0

70.1

J
J

J
B

J
Water Quality Parameters
Alkalinity
Chloride
Hardness
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
NTU

NE
NE
NE

1000
NE
NE
NE
NE
NE

320000
6000

750000
42 J

719000
868000

3400
150000

156

NE
NE
NE
NE
NE
NE
NE
NE
NE

36000
3000

490000

470000
290000

2500

B
320000

3000
750000

550000
800000

2000
9000

2600
1700

430000
42

719000
868000
2000

150000
156

B
J

J

MK-MW17
5790

21-NOV-97
Result VQ

72.9

i

5795
27-MAY-98

Result VQ

m£m> '- *-. • .lung, t;*..;.,, ,i*zi£

56.7
32.2

BD3012
01-OCT-01

Result VQ

3390 |

23.4 |J

I 2-3 !J| 0.54

Bspf^g B S ! gin ft, j»y ĵ if.ii;j
0.30

87.7

' ' » • .

J 157

J

2.2 |B

1

231

CB3038
12-APR-02

Result VQ

• ; : • " ' ' " ' " • • " ' ^ - • * &

14.1
2.0

J
J
1

1 1

1 1

200

38000
4000

440000

300000
660000

3400
5000

B 6000
490000

330000
590000
3000

120000

2700
4800

443000

504000
764000

2700
5000
2.5

B

J

1900
2100

272000

286000
518000

1600

0.98

B

fdicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.

BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.

ibles 6-5_6-22 (dkk2).xls(6-10)\4/2/03(7:37 PM)



Table 6-11

Detected Constituents in Bedrock Monitoring Wells

TNT Manufacturing Area B
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 4)

Parameter
Volatiles
Acetone
Benzene
Butanone, 2-
Carbon disulfide
Dichloroethane, 1,1-
Ethylbenzene
Hexanone, 2-
Methyl-2-pentanone, 4-
Methylene chloride
Toluene
Xylenes, total
Semivolatiles
Bis(2-ethylhexyl)phthalate
Wethylnaphthalene, 2-
Naphthalene
Phenanthrene
Phenol

Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
190
104
81
130
150
16
4.3
72
21

110 J
17

75 J
8

0.38 J
0.85 J
0.56 J
0.7 J
ND
5.2
12

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

H9/L
pg/L
pg/L
pg/L
pg/L

4.8
12

0.62
18

2190

3.6 J
4.8 J
2.8 J
0.73 J
2.3 J

NE
NE
NE
NE
NE

TNTB-BEDGW-001
5420

17-NOV-97
Result VQ

5425
18-MAY-98

Result vo

0.14

0.82

0.22
0.44

J

J

B
B

1.9

7.2
0.19

3.6 J

B

J

BD3009
28-SEP-01

Result VQ

BD3009R
05-OCT-01
Result VQ

Metals - Unfiltorod
Aluminum
Arsenic
3arium
Beryllium
Chromium
Cobalt
Copper

Lead
Manganese
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
7.3
11
73
146
1095
15
88
1.1
73
18

0.24
26

1095

16900J
22.7
1780
ND
32.3

18.7J
99.2

41700
15.7
1140

0.079 J
71.2
14.4
ND

48.6 J
184

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

654

33.9

3.9

•EuMH
42.1

48.8

1130
P i 12JI
mnoi

1

| 80.9
j|||||fl!Pgig5pi*

misOKEiSm

150

J

IP

J

3.0

0.50

B

B

CB3019
05-APR-02

Result

2.3

0.38

69.7

* >-141«.iS"

6.0
132

35.3

9.1

B

B

J

VQ

B

J

54.8

33.2

2.6

J

J
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Table 6-11

Detected Constituents in Bedrock Monitoring Wells

TNT Manufacturing Area B
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 4)

Location Code:
Sample No:

Sample Date:
Parameter Units RBSC MDC BSC

TNTB-BEDGW-001
5420

17-NOV-97
Result VQ

5425
18-MAY-98
Result VQ

BD3009
28-SEP-01

Result VQ
Metals - Filtered
Aluminum
Arsenic
Barium
Chromium
Copper
Iron
Lead
Manganese
Nickel
Selenium
Vanadium
Zinc

P9/L
ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

3650
0.045
255
11

146
1095

15
88
73
18
26

1095

56.7 J
4.9 J
1750
1.2J
3.2 J
16300

3.0
812
2.1 J
20.4
8.5 J
45.9 J

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

WP

302

BD3009R
05-OCT-01

Result VQ

76.3

36.0
2.1

B

J

CB3019
05-APR-02

Result VQ

66.6

51.1

B

j

Water Quality Parameters
Alkalinity
Chloride
Hardness
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
NTU

NE
NE
NE

1000
NE
NE
NE
NE
NE

432000 J
3720000
2500000

48J
165000

7600000
12100J
1430000

9250

NE
NE
NE
NE
NE
NE
NE
NE
NE

180000
90000
360000

140000
730000
12000

480000

360000
600000
650000

120000
1200000

5000
9000

381000
704000
443000

72500
1390000

4900

J

68.4 J

375000
761000
420000

32100
1520000

3400

38.4

j

j

KN3VPBOVTO. S 6-5_6-22 ( *k2) xls(6-l 1 )V4/2/03<7:37 PM)



Table 6-11

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area B

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 4)

Location Code:
Sample No:

Sample Date:
Parameter

Volatiles
Acetone
Benzene
Butanone, 2-
Carbon disulfide
Dichloroethane, 1,1-
Ethylbenzene
Hexanone, 2-
Methyl-2-pentanone, 4-
Methylene chloride
Toluene
Xylenes, total

Units RBSC MDC BSC

TNTB-BEDGW-002
5430

16-NOV-97
Result VQ

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

61
0.34
190
104
81
130
150
16
4.3
72
21

110 J
17

75 J
8

0.38 J
0.85 J
0.56 J
0.7 J
ND
5.2
12

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

6.4

0.85

12

J

5435
18-MAY-98
Result VQ

BD3010
27-SEP-01

Result VQ

3.1 B

2.0 B

CB3018
05-APR-02

Result VQ

3.2 B

TNTB-BEDGW-003
BD3038

08-OCT-01
Result VQ

CB3024
10-APR-02

Result VQ

75
8.0

1.5
5.2

iiwl#S''»Ms*i-Wkl»fll

TNTB-BEDGW-004
BD3041

05-OCT-01
Result VQ

36 |J

j

B

69
0.37

0.52
0.56
0.70
0.44
4.7
2.3

J
J

J
J
J
B

Semivolatiles
3ls(2-ethylhexyl)phthalate
Methylnaphthalene, 2-
Naphthalene
Phenanthrene
Phenol

ug/L
ug/L
ug/L
ug/L
ug/L

4.8
12

0.62
18

2190

3.6 J
4.8 J
2.8 J

0.73 J
2.3 J

NE
NE
NE
NE
NE

3.0

2.3

j

j

3.1 B

Metals - unfiltered
Aluminum
Arsenic
3arium
Beryllium
Chromium
Cobalt
Copper
Iron
Lead
Manqanese
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Mg/L
pg/L
ug/L
ug/L
pg/L
pg/L
ug/L
ug/L
ug/L
Mg/L

3650
0.045
255
7.3
11
73
146
1095
15
88
1.1
73
18

0.24
26

1095

16900J
22.7
1780
ND

32.3
18.7 J
99.2

41700
15.7
1140

0.079 J
71.2
14.4
ND

48.6 J
184

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

317

1030
4.8
85.4

73.9

168
7.1
36.6

39.6

J

B

48.3

2.0

31.4

5.0

2.0

2.2

J

J

4.8

V;«PR
0.73
1.6

J

J
J

B

*;-,;

B

J

B

45.4

33.8

J

1.5

187
99.2

R
B

J

0.66
ii&lUi
B

-*™?iwp*r mm
101 |J
49.4 |

•E^-TiBgHaiiaGaEaasaa

0.079
71.2
14.4

wmsmsm184

J
37.7
5.6

23.2
98.7

J

i w

J

o.sb
1.3

B
J

CB3023
08-APR-02

Result

1.8

VQ

B

1010

51.3

1.3

10.9

'" ""

J

J

J

J

5.4

2.3
37.5

163

39.9

99K+-W W V ^ W V r

HWBtH|BBSK^JSBHK?

J

J
I 51.3

J

J

pp
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Table 6-11

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area B

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

Parameter Units
Metals - Filtered
Aluminum
Arsenic
Barium
Chromium
Copper
ron
Lead
Manganese
Nickel
Selenium
Vanadium
Zinc
Water Quality Parameters
Alkalinity
Chloride
Hardness
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ug/L
ug/L
ug/L
ug/L
ug/L
jjg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

3650
0.045
255
11
146
1095
15
88
73
18
26

1095

56.7 J
4.9 J
1750
1.2 J
3.2 J
16300

3.0
812
2.1 J
20.4
8.5 J
45.9 J

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

TNTB-BEDGW-002
5430

16-NOV-97
Result VQ

5435
18-MAY-98
Result VQ

BD3010
27-SEP-01

Result VQ

CB3018
05-APR-02

Result VQ

TNTB-BEDGW-003
BD3038

08-OCT-01
Result VQ

CB3024
10-APR-02

Result VQ

3

586
3.0

71.0 36.5

40.4 B

48 9 B

iBiE2JiJiIll ESS

31.6 J

64 2 B

32.2

ug/L
jjg/L
Dfl/L

_ug/L
ug/L
ug/L
jjg/L
ug/L
NTU

NE
NE
NE

1000
NE
NE
NE
NE
NE

432000J
3720000
2500000

48J
165000

7600000
12100J
1430000

9250

NE
NE
NE
NE
NE
NE
NE
NE
NE

220000
91000
450000

90000
760000

5000
5000

'..•'Mt f- ^••^SS*rwKfSi¥S"RS»

380000
74000
530000

140000
7600000

4000
6000

432000
77900
414000

152000
776000
3700

178

J

J

365000
117000
390000

165000
740000
3000

72.6

J

J

96.7 |B

•EnHSSil
1.2
2.4

1.6

mmsmrn
8.5

J
B

J

j

56.7 |J

1
3.2

6.3

86300
1460000
453000

48
86200

2180000
12100

1430000
370

j

j

j

j

68600
3720000
2500000

31100
5370000

4600
115000
9250

TNTB-BEDGW-004
BD3041

05-OCT-01
Result VQ

CB3023
08-APR-02

Result VQ

69.0

40.8

J I

J

B

J

68.3

39.2

B

J

I

2.0 J

I

I
I
I19.9 J 45.9 J

126000
7400

229000

129000
347000
3600
65000
91.2

J

B

J

123000
2800

330000

160000
378000
2900
26000
53.6

J

cell indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1 E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).
BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels (ound in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.
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Table 6-12

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area C

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 4)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

TNTOMW03
5630

21-NOV-97
Result VQ

563S
18-MAY-98

Result VQ

CB3027
10-APR-02

Result VQ

TNTC-MW04
5640

24-NOV-97
Result VQ

5645
18-MAY-98

Result VQ

BD3043
04-OCT-01

Result VQ

CB3028
10-APR-02

Result VQ
Explosives
Trinitrotoluene, 2,4,6- pg/L 1.8 0.61 NE
Volatiles
Acetone
Butanone, 2-
Carbon disulfide
Methylene chloride
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L

61
190
104
4.3
21

13 J
4.9 J
ND
ND

3.3 J

NE
NE
NE
NE
NE

0.47 B

13
4.9

J
J

2.5 B 39

1.5
3.3

B

B
J

Metals - Unfiltered
Aluminum
Arsenic
Barium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Thallium
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
11
73
146

1095
15
88
73
18

0.24
26

1095

6160 J
21.5
203 J
30.0
67.5
31.5

23500 J
20.1
2950
120
7.2
ND

14.4 J
58.7

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

67.5

805

Hg
Bin

34.5

m

6030 m
i8.«r »••

3 0 . 0 -

3^5_J

13.8

80.8 B

128

27.5

61.3

8.1

4.7

B

J

J

J

J

«E2!§iiSS

14.5
•'iwsjMOiff

52.4
7.2

58.7

29.5
3.4
7.2
6.7

J

J
J
J
B

1190

28.6
2.4
10.3

3.2
"->?|S| §•-(".

41.2 B

10.4

3.1
25.2

§n
J

j

2.0

9.2

2.1
13.0

J
J
J

J
;.. ,.,:

J

J
J

Metals • Filtered
Aluminum
Barium
Cobalt
Iron
Lead
Manganese
Nickel
Selenium
Thallium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
255
73

1095
15
88
73
18

0.24
1095

433
64.1J
7.5 J
515
11.0
2900
77.1
11.4
ND

64.7

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

132

jj|i§

28.5

B

i
6TH1

45.5

ffft*

B

57.2
31.2

6.7

18.2

J
J

J

J

432

403
11.0

56.8
11.4

52.0

B

J

64.8
24.0
7.5

15.6

64.7

B
J
J

J

59.5
14.9
3.1

6.6

7.9

J
J
J

J

J

KN3\PBOW\02 GVATablos 6-5_6-22 (dkk2).xls(6-12)W2/03(7:37 PM)



Table 6-12

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area C

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 4)

Location Code:
Sample No:

Sample Date:
Parameter Units RBSC MDC BSC

TNTC-MW03
5630

21-NOV-97
Result VQ

5635
18-MAY-98

Result VQ

CB3027
10-APR-02

Result VQ

TNTC-MW04
5640

24-NOV-97
Result VQ

5645
18-MAY-98

Result VQ

BD3043
04-OCT-01

Result VQ

CB3028
10-APR-02

Result VQ

Water Quality Parameters
Alkalinity
Chloride
Hardness
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total susjDended solid
Turbidity

M9/L
pg/L
Mfl/L

pg/L
pg/L
pg/L
MQ/L
pg/L
NTU

NE
NE
NE

1000
NE
NE
NE
NE
NE

380000
50000

13000000
91000J
2000000
3000000

5700
355000
520 J

NE
NE
NE
NE
NE
NE
NE
NE
NE

270000
17000

13000000

2000000
3000000

2400

350000
14000

1800000

1300000
2900000

3000
150000

233000
4500

496000

248000
670000

2000
21000
59.0

330000
23000

9200000

mmmm
1100000
2100000

2600
5000

250000
27000
720000

400
990000
1600000

3000
280000

350000
19800

1120000

839000
1650000

5700
48000
73.5

J

J

J

351000
20000
980000

120
749000
784000

1100
37000

147

iblss 6-S_6-22 (dkk2).xta(6-12)W2/03(7:37 PM)



Table 6-12

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area C

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 4)

Location Code:
Sample No:

Sample Date:
Parameter Units RBSC MDC BSC

TNTC-MW05
5650

21-NOV-97
Result VQ

S6S5
18-MAY-98

Result VQ

BD303S
03-OCT-01

Result VQ

CB3029
08-APR-02

Result VQ
Explosives
Trinitrotoluene, 2,4,6- pg/L 1.8 0.61 NE 0.61
Volatites
Acetone
Butanone, 2-
Carbon disulfide
Methylene chloride
Xylenes, total

ug/L
pg/L
pg/L
pg/L
pg/L

61
190
104
4.3
21

13J
4.9 J
ND
ND

3.3 J

NE
NE
NE
NE
NE

0.51
0.43

B
B 0.51 B

3.7 B

Metals - Unfiltered
Aluminum
Arsenic
Barium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Thallium
Vanadium
Zinc

ug/L
pg/L
pg/L
ug/L
ug/L
ug/L
pg/L
pg/L
pg/L
ng/L
pg/L

pg/L

MQ/L

pg/L

3650
0.045
255
11
73
146
1095

15
88
73
18

0.24
26

1095

6160 J
21.5
203 J
30.0
67.5
31.5

23500J
20.1
2950
120
7.2
ND

14.4 J
58.7

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

3490

13.8

53.0

J

p i *

5230
21.3

28.0

31.0

Wmmmsm

mm m
203

16.7
19.5

10.5

J

J
J

j

164

24.0

199

BBIllIiiSISSilSiHESB

56.3 B

17.2

14.4
31.0

j

j

j

2.2

2.8

J

J

J

J
Metals • Filtered
Aluminum
Barium
Cobalt
ran

Lead
Manganese
Nickel
Selenium
Thallium
Zinc

pg/L

PQ/L
PQ/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
255
73

1095
15
88
73
18

0.24
1095

433
64.1J
7.5 J
515
11.0
2900
77.1
11.4
NO

64.7

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

4 2

433
64.1
6.7
515

j

j

27.0 B

6.7

.3.2

j

J

70.4
21.3

24.2

16.0

B
J

J
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Table 6-12

Detected Constituents in Overburden Monitoring Wells
TNT Manufacturing Area C

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

Parameter

Water Quality Paranu
Alkalinity
Chloride
Hardness
Nitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solid
Turbidity

Units

rters
ug/L
M9/L
M9/L
ug/L
ug/L
ug/L

ug/L
ug/L
NTU

RBSC

NE
NE
NE

1000
NE
NE
NE
NE
NE

Location Code:
Sample No:

Sample Date:
MDC

380000
50000

13000000
91000J
2000000
3000000

5700
355000
520 J

BSC

NE
NE
NE
NE
NE
NE
NE
NE
NE

TNTC-MW05
5650

21-NOV-97
Result VQ

5655
18-MAY-98

Result VQ

BD3035
03-OCT-01

Result | VQ

CB3029
08-APR-02

Result VQ

320000
50000
500000

430000
1000000

3000
7000 |

IHHBMQyHHHgHnKg]

380000
26000

850000
200

240000
1200000

3000
240000

296000
46900
517000

423000
1020000

2100
355000

520

J

J

229000
4800

284000

163000
506000

2900
75000

112
cell indicates value is greater than the RBSC

J

RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a
noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).
BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence

in future sampling efforts.

.bles 6-5_6-22 (dkk2).xls(6-12)\4/2/03(7:37 PM)



Table 6-13

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area C

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

PB-BED-MW13
5890

13-NOV-97
Result VQ

5895
29-MAY-98
Result VQ

BD3017
03-OCT-01
Result V

CB3025
10-APR-02

Q Result VQ

TNTC-BEDGW-001
BD3042

04-OCT-01
Result VQ

CB3026
09-APR-02
Result VQ

Volatlles
Acetone
Benzene
Carbon disulfide
Ethylbenzene
Methylene chloride
Toluene
Xylenes, total
Semivolatlles
Bis(2-ethylhexyl)phthalate
Dimethylphenol, 2,4-
Fluorene
Isophorone
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Phenanthrene
Phenol

pg/L
pg/L
ug/L
pg/L
pg/L
UQ/L

pg/L

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
104
130
4.3
72
21

4.8
73
24
71
12
182
18

0.62
18

2190

53 J
410 J
5.8

130 J
160 J
300 J
1300

55 J
22

1.4 J
2.7 J
34

6.6 J
6.9 J
34

1.9 J
69 J

NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

5.8
73

• "aagaa

. 39. "%
16

4.1
47

* *>1SHfiP'*V!

62

0

D

ii

vt -
J
J

57

"•- s i re
55 SW
13

2.7
s? 4*^ t 4 ' ,

33
3.3

69

<*"/»»270**<P{P

120 J

J

J

J
J

* , '

J

- 7,7 <l M
22
1.0 J

jf"* *£$.?* . -
6.6 J
6.9 J

1.3 J
12

v. ^ 4 1 0

Biillliilrr'fiii

J

SISin

54

22

B

J

53 J

i l l
12

a WP ̂  •' "•' sp mn i^RTiisi E I » EMv i * ssa

21
1.4

"' 34-*"1 '
60
5.8

1.9
11

J

J
J

J

4.5 J 3.2

J

J

•turn
Metals - Unfiltered
Aluminum
Arsenic
Barium
Copper
Iron
Manganese
Nickel
Thallium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
146
1095
88
73

0.24
1095

96.8 J
4.1 J
2680
6.1J
335 J
271
2.3 J
ND
47.2

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

iliilJSSO'***

244
17.4

47.2

B 207
41.9

96.8 J

i!!i209<W*f iP
6.1 J
106 J
29.1 J

5.6 J

177

335
23.7

7.1

B

j

J

130

29.4

66.6

2.3

B

j

j
^ ^

J

90.6

16.5

5.1

B

J

J

Hi
Metals - Filtered
Aluminum
Arsenic
Barium
Iron
Manganese
Nickel
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
1095
88
73

1095

86.4 J
6.0 J
2680
ND
290
2.3 J
30.1

TBD
TBD
TBD
TBD
TBD
TBD
TBD

116

30.1

B
208

43.8

80.9 B

-maommm
28.1 J

5.0 J

I 86.4

18.0

9.5

J
USB

82.5

30.8

j

B

J

2.3 J

64.1

18.0

5.2

j

j

j
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Table 6-13

Detected Constituents in Bedrock Monitoring Wells
TNT Manufacturing Area C

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Location Code:
Sample No:

Sample Date:
Parameter Units RBSC MDC BSC

PB-BED-MW13
5890

13-NOV-97
Result VQ

5895
29-MAY-98
Result VQ

BD3017
03-OCT-01

Result VQ

CB3025
10-APR-02

Result VQ

TNTC-BEDGW-001
BD3042

04-OCT-01
Result VQ

CB3026
09-APR-02
Result VQ

Water Quality Parameters
Alkalinity
Chloride
Hardness
Suifate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
NTU

NE
NE
NE
NE
NE
NE
NE
NE

562000
4290000
2050000
1340000J
5970000

9600
32000
585

NE
NE
NE
NE
NE
NE
NE
NE

430000
2500000
1600000

13000
4800000

9600
16000

300000

450000
5000

510000
2000

402000
4290000
2050000
78400

5970000
6600
23000
76.8

J

J

476000
4220000
1960000
66600

4810000
7400
32000
585

440000
274000
1720000
1340000
2350000

2500
18000
172

J

J

B

J

562000
242000
1450000
1030000
2200000

1400
11000
158

indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (MQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).
BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.
D - Dilution.
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Table 6-14

Detected Constituents in Bedrock Monitoring Wells
Acid Area No. 1

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

AA1-BEDGW-001
5450

16-NOV-97
Result VQ

5455
12-MAY-98

Result VQ

NA
OCT-01

Result VQ

NA
APR-02

Result VQ
Explosives
Dinitrotoluene, 2,4-
Nitrotoluene, 2-
Nitrotoluene, 3-
RDX
Tetryl

pg/L
pg/L
pg/L
pg/L
pg/L

0.10
6.1
6.1
0.61
36

0.23
1.1

0.31
2.8
2.4

NE
NE
NE
NE
NE

praps?!
1.1

0.31

2.4

NS
NS
NS
NS
NS

NS
NS
NS
NS
NS

Volatiles
Benzene
Carbon disulfide
Ethylbenzene
Methylene chloride
Toluene
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.34
104
130
4.3
72
21

31
63
39
ND
ND
500

NE
NE
NE
NE
NE
NE

Semivolatiles
Bis(2-ethylhexyl)phthalate
Dimethylphenol, 2,4-
Isophorone
Methylnaphthalene, 2-
Naphthalene
Phenanthrene
Phenol

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
73
71
12

0.62
18

2190

28
3.6 J
2.9 J
31
18

2.3 J
43

NE
NE
NE
NE
NE
NE
NE

Metals - Unfiltered
Aluminum
Arsenic

Chromium
Copper
Iron
Manganese
Zinc

pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
occ

11
146
1095
88

1095

637
21.2
•loon

12.7
26.2
2540
732
ND

TBD
TBD
Ton

TBD
TBD
TBD
TBD
TBD

Metals - Filtered
Arsenic
Barium
Iron
Manganese
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L

0.045
255
1095
88

1095

19.6
1490
ND
696
105

TBD
TBD
TBD
TBD
TBD

29
7.7

18
2WJSM5O - -

y 3*3*? 28

2.9

43

637

J
J

B

J

63
39

^ 4.4 P
50

" ' 500 &

• ^ »y.

B
;«^«

NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS

23 I*
3.6

•Wr^ig'1 "J.;'
2.3
15

J

J

NS
NS

NS
NS
NS
NS

NS
NS

NS
NS
NS
NS

468

mis'sST"'"^ • ' >rfmmmf.'-^--xf

26.2
^fS20tt* I. " •'.

32.8 |

tmmmm
137

105

* " ? *
B

38.3 | B

NS
NS

NS
NS
NS
NS
NS

NS
NS

NS
NS
NS
NS
NS

•^lrf^t4901KB

66.3 B

NS
NS
NS
NS
NS

NS
NS
NS
NS
NS

KN3\PBOW\02 GWVTaHes 6-5_6-22 (dkk2).xls(6-14)W2/03(7:37 PM)



Table 6-14

Detected Constituents in Bedrock Monitoring Wells
Acid Area No. 1

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Location Code:
Sample No:

Sample Date:
Parameter Units RBSC MDC BSC

Water Quality Parameters
Alkalinity
Chloride
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

pg/L
pg/L
ug/L
pg/L
pg/L
pg/L
ug/L

NE
NE
NE
NE
NE
NE
NE

900000
3000000J
2000000
40000

3600000
16000

330000

NE
NE
NE
NE
NE
NE
NE

AA1-BEDGW-001
5450

16-NOV-97
Result

830000
1900000
1800000

7000
3600000

16000
6000

VQ

5455
12-MAY-98

Result VQ

NA
OCT-01

Result VQ

NA
APR-02

Result VQ

900000
3000000
2000000
40000
730000
11000

330000

J

J

J

NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS
NS

indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1 E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).
BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
NS - Not sampled.
TBD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.

Tables 6-5_6-22 (dkk2).jds(6-14)W2/03(7:37 PM)



Table 6-15

Detected Constituents in Bedrock Monitoring Wells
Acid Area No. 2

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Parameter
Explosives
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Nitrobenzene
Nitrotoluene, 3-
RDX
Trinitrotoluene, 2,4,6-

Units

pg/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L

RBSC

0.36
0.10
0.10
0.34
6.1
0.61
1.8

Location Code:
Sample No:

Sam
MDC

0.81
2.5
1.2

0.32
0.62

0.17 J
1.6

jle Date:
BSC

NE
NE
NE
NE
NE
NE
NE

AA2-BEDGW-001
5460

20-NOV-97
Result VQ

546!
12-MAY-98

Result

0.S1
2.$
1.2

VQ

BD3004
08-OCT-01

Result

Volatiles
Acetone
Benzene
Bromomethane
Butanone, 2-
Carbon disulfide
Chlorobenzene
Chloromethane
Ethylbenzene
Methylene chloride
Toluene
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
P9/L
M9/L
pg/L

61
0.34
0.87
190
104
11
1.5
130
4.3
72
21

68J
130

7.9 J
18J
6.9
21 J
30 J
64J
100J
21J
360

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

IIW3I1I:

55

23
i!i!£48J:5

32

j

j

B

41

18
1 7

43
32
20

tiaaow*

J

J
J

B

1.6

54

64

VQ

B
JM-.'-'Jffi

$&,»"**

J

jptf >

CB3030
10-APR-02

Result

084

13
39
2 2
88WS''

VQ

J

J
J

5950
14-NOV-97

Result VQ

0.22

0.32

595S
PB-BED-MW19

16-MAY-98
Result VQ

BD3025
04-OCT-01

Result VQ

CB3013
04-APR-02

Result VQ

0.62
0.17 J

2.0

5.1

8.9

1.9

6.9

1.2
2.3
1.5
10

j

B
B

Semivolatiles
3is(2-ethylhexyl)phthalate
Dimethylphenol, 2,4-
Vlethylnaphthalene, 2-
Methylphenol, 2-
Wethylphenol, 4-
Maphthalene
Phenanthrene
Phenol

P9/L
Pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
73
12
182
18

0.62
18

2190

9.7 J
8.6 J

12
1.6 J
1.6J
12

0.82 J
74

NE
NE
NE
NE
NE
NE
NE
NE

1 3
1.3

J
J

Metals - Unfiltered
Aluminum
Arsenic
Barium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
11
73
146
1095
15
88
73

0.24
26

1095

10200
34.2
1800
307
63.3
99.0

51600
38.6
5130
238
ND
108
144

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

1060

220

6.5

55.0

J

86
5.6
1.6
16

74

j

j

j

J

25
9.8

ami
2.2

j

j

j

20
1 8
3.2

SESlii

'ifPSJ 1170
iSIlliiIIl.2
wsmm

I 63.3 |

liillil
B

62.7

—me™-
238

108
137

k£SM
— ^

!

i

B

2.4

j

J
5.9 IJ

^ 3 . 6

3.7

JEfciS

10.2

B

J

mm

195

lilfflfi
1.3
9.2

4.0

ssEsm

6.2

J
J
J

B

J
J

J

J

3.3

55

J

"^24 i.

1.5 J

is. a..-, ̂ iai i

17

21

12

0.82
1.2

RHMB

J
In &<tiiiiltrnl> iiiil.^-.,.

J 1
S ̂  < " ' - ' * i ••

16

18

10

li". *JL
J | 0.74

J

J

J
J 1 1

mmm10.0

61.7
376
6.8
30.4

62.3

B 141

29.5

J

B

94.8

1.2

99.0
149

2.2
13.8

144

B 56.2

J

J
J

15.6

2.2
3.5

31.3

J

J

J
J

KN3\PBOW\02 GWTablss 6-5_6-22 (dkk2).xls(6-15)W2/D3(7:37 PM)



Table 6-15

Detected Constituents in Bedrock Monitoring Wells
Acid Area No. 2

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Parameter
Metals - Filtered
Aluminum
Arsenic
Barium
3eryllium
Cobalt
Iron
Manganese
Nickel
Zinc
Water Quality Parameters
Alkalinity
Chloride
Cyanide, total
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

Units

pg/L
pg/L
pg/L
pg/L
pg/L

jjg/L
pg/L
pg/L
pg/L

ug/L
pg/L
pg/L
pg/L
pq/L
pg/L
ug/L
pg/L
NTU

RBSC

3650
0.045
255
7.3
73

1095
88
73

1095

NE
NE
73
NE
NE
NE
NE
NE
NE

Location Code:
Sample No:

Sample Date:
MDC ] BSC

42.6 J
9.0 J
1740
ND

3.4 J
1300
995
7.9 J

66.2 J

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

750000
373000J

16
1700000
70000J
1200000
16000
199000
662 J

NE
NE
NE
NE
NE
NE
NE
NE
NE

AA2-BEDGW-001
5460

20-NOV-97
Result VQ

212

106

66.2

B

J

510000
47000

700000
48000
750000
7400
4000

5465
12-MAY-98

Result

29.1

600000
53000

860000
70000
310000
6000

VQ

BD3004
08-OCT-01

Result

75.6

iliilBiE^l

B

J

J

J

0.56

7.1

552000
68100

360000
31700
716000
3100

113000
313

VQ

B

BlSii
B

mm

j

j

j

CB3030
10-APR-02

Result VQ

42.6 |J

ISIEElill SKil
&M$kL^Mm$ l i i l i i i i i l

3.4 J

124 J j

5.0 J

586000
56000

700000
32700
712000
3100
22000

137

PB-BED-MW19
5950

14-NOV-97
Result VQ

IHSBlilliil

57.4

310000
330000

1700000
14000

1200000
16000
41000

5955
16-MAY-98

Result VQ

HSW'HiiKhfcfi

16.3

24.4 B

750000
280000

16
750000
49000
590000
9000
5000

BD3025
04-OCT-01

Result

86.0

4.0
7.9
5.2

707000
248000

905000
27700

1110000
8600

199000
662

VQ

B

J
J
J

J
J

J

J

CB3013
04-APR-02

Result

66.6

2.5
4.3
3.1

VQ

B

» S P

J
J
J

302000
373000

424000
32200
651000
5900

44000
164

J

| indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).
BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.

>les 6-5.6-22 (dkk2).XIS(6-15)W2/D3(7:37 PM)



Table 6-16

Detected Constituents in Bedrock Monitoring Well
Acid Area No.3

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Parameter
volatiles
Acetone
Benzene
Bromomethane
Carbon disulfide
Ethylbenzene
Methylene chloride
Toluene
rrichloroethene

Unite

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

RBSC

61
0.34
0.87
104
130
4.3
72

0.028

Location Code:
Sample No:

Sami
MDC

36 J
11

8.0 J
4.2 J
4.6 J
9.2 J
12J
31

lie Date:
BSC

NE
NE
NE
NE
NE
NE
NE
NE

AA3-BEDGW-001
5470

19-NOV-97
Result

36

4.2

2.1

VQ

J

J

B

5475
14-MAY-98

Result VQ

**"#•& SS
29 B

BD3005
27-SEP-01

Result

22
-^tf-% j.

4.0
2.2
11

VQ

B

J
B

CB3033
10-APR-02

Result

4.6

12

VQ

J

j

Semlvolatiles
3is(2-ethylhexyl)phthalate
Naphthalene
Phenol

ug/L
pg/L
ug/L

4.8
0.62
2190

5.8 J
0.7 J
3.1J

NE
NE
NE 3.1 J

Metals - Unflltered
Aluminum
Barium
Chromium
Iron
Manganese
Thallium
Zinc

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Mg/L

3650
255
11

1095
88

0.24
1095

397
102 J
ND
450
83.8
ND

29.2

TBD
TBD
TBD
TBD
TBD
TBD
TBD

168
74.6

29.2

B

397

450
83.8

67.6 |B

59.6
102
1.6
126
28.7

B
J
B

104
80.2

118
20.7

B
J

J

KN3\PBOWW2 GWATables 6-5.6-22 (dkk2),)d5(6-16)\*2/03(7a7 PM)



Table 6-16

Detected Constituents in Bedrock Monitoring Well
Acid Area No.3

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Parameter
Metals - Filtered
Aluminum
Barium
Manganese
Thallium
Zinc

Units

ug/L
M9/L
ug/L
ug/L
ug/L

RBSC

3650
255
88

0.24
1095

Location Code:
Sample No:

Sam ?le Date:
MDC | BSC

49.2 J
99.5 J
57.6
NO

23.0

TBD
TBD
TBD
TBD
TBD

AA3-BEDGW-001
5470

19-NOV-97
Result VQ

57.6

23.0

5475
14-MAY-98

Result VQ

51.3

42.8 B

BO3005
27-SEP-01

Result VQ

50.2
99.5
23.9

B
J

CB3033
10-APR-02

Result VQ

49.2
78.1
17

J
J

Water Quality Parameters
Alkalinity
Chloride
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
pg/L
NTU

NE
NE
NE
NE
NE
NE
NE
NE

790000
860000J
13000000

31100
1900000
5300 J
54000
179 J

NE
NE
NE
NE
NE
NE
NE
NE

670000
790000

13000000

1900000
5300

38000
J

790000
860000
860000

8000
1800000

2000
54000

J

J

J

750000
451000
630000
31100

1440000
840

179

j

j

j

650000
369000
480000

1200000
1000
16000
118

Indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).
BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.

ibles 6-5_6-22 (dkk2).xls(6-16)W2/03(7:37 PM)



Table 6-17

Detected Constituents in Bedrock Monitoring Well
Maintenance Shop Area

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

MNTA-BEDGW-001
5440

20-NOV-97
Result VQ

5445
28-MAY-98
Result VQ

BD3O08
03-OCT-01

Result VQ

CB3039
12-APR-02

Result VQ
Explosives
Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-

pg/L
ug/L
pg/L

0.36
0.10
0.10

0.86
2.0
0.34

NE
NE
NE

miiSP
%£•?

Volatiles
Acetone
Benzene
Carbon disulfide
Ethylbenzene
Methytene chloride
Toluene
Xylenes, total

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

61
0.34
104
130
4.3
72
21

140 J
110 J

21
61J
200 J
140 J
490

NE
NE
NE
NE
NE
NE
NE

3.7

8.2

J

B

21
7.7
2.6
18

•m 150 «

B
61

mi! '!iiii

J

nn

25
Mrn^i" :i\ > i '. "• ™ •.; *• Srs

M i & ^ E : ^ . . R : . ^

sin

Semivolatiles
Bis(2-ethylhexyl)phthalate
Chrysene
Dimethylphenol, 2,4-
Dinitrotoluene, 2,4-
Fluorene
Methylnaphthalene, 2-
Naphthalene
Phenanthrene
Phenol

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
9.2
73

0.10
24
12

0.62
18

2190

5.0 J
0.80 J
1.8 J
1.3J
1.6J
23
16

2.8 J
17

NE
NE
NE
NE
NE
NE
NE
NE
NE

3.9

1.7

1.9

•wtmmw
17

J

J

J

1.8

1.2

11

J

J

0.80

1.6

2.8

4'»-
j

j

IK
j

0.91
0.54

1.2

1.9

J
J

J

mmJ

Metals • Unfiltered
Aluminum
Arsenic
Barium
Chromium
Copper
Iron
Manganese
Thallium
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
11
146

1095
88

0.24
26

1095

119 J
2.9 J
457
2.9 J

24.3 J
6400
849
ND
ND

16.2 J

TBD
TBD
TBD

249

IMEJ23MB!
TBD
TBD
TBD

•MtB
TBD
TBD
TBD

iSiEliliiil

34.4

B

IIIS

iliS

B

| 119

•EMU IS

481

KIP "ISM
| 2.9

BlllSEEiiill UPtS

68.0 B

24.3
978

2.1
16.2

j

HIP
j

j

L
B
J

129

376

12.9

B

J

J

KN3\PBOW\02 GWTables 6-5.6-22 (dkk2).xls(6-17)W2/03(7:37 PM)



Table 6-17

Detected Constituents in Bedrock Monitoring Well
Maintenance Shop Area

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BSC

MNTA-BEDGW-001
5440

20-NOV-97
Result VQ

5445
28-MAY-98
Result VQ

BD3008
03-OCT-01

Result VQ

CB3039
12-APR-02

Result VQ
Metals - Filtered
Aluminum
Barium
Iron
Manganese
Thallium
Zinc
Water Quality Parameters
Alkalinity
Chloride
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ug/L
M8/L
ug/L
pg/L
ug/L
ug/L

>
ug/L
pg/L
ug/L
ug/L.
pg/L
pg/L
ug/L
NTU

3650
255
1095
88

0.24
1095

NE
NE
NE
NE
NE
NE
NE
NE

51.1 J
596
ND
899
ND

24.8 J

691000
4130000
2100000
64000

7200000
11000
79000
392 J

TBD
TBD
TBD
TBD
TBD
TBD

NE
NE
NE
NE
NE
NE
NE
NE

PaiiiiHiii
298

24.8

. •
B
?••*•

J

670000
55000

2000000
62000

5300000
11000
4000

• • atf-si

'•- ,-1*3 i

32.8

ft,
B

3800000
2100000

64000
7200000

7000
29000

86.0 B

SMI?*'

630000
4130000
1660000

5860000
3900
79000
392

J

J

51.1

2.6

J

• • - •

j

691000
3480000
1580000

1400
6010000

5900
24000
277

j

I indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1 E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).
BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.
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Table 6-18

Detected Constituents in Bedrock Monitoring Well
Additional Burning Ground Area

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

Location Code:
Sample No:

Sample Date:
Parameter Units RBSC MDC BSC

ABG-BEDGW-01
5480

13-NOV-97
Result VQ

5485
13-MAY-98

Result VQ

BD3006
28-SEP-01

Result VQ

BD3006R
05-OCT-01

Result VQ

CB3016
05-APR-02

Result VQ
Volatiles
Acetone
Carbon disulfide
Methylene chloride
Trichloroethene

ug/L

M9 -̂

61
104
4.3

0.03

ND
0.97 J

ND
0.25 J

NE
NE
NE
NE

0.97
0.41

J
B

2.7 B

0.49 B

Semivolatiles
Benzo(a)pyrene
3enzo(ghi)perylene
Chrysene
Dibenz(a,h)anthracene
lndeno(1,2,3-cd)pyrene

pg/L
pg/L
pg/L
pg/L
pg/L

0.009
18
9.2

0.009
0.092

1.2 J
1.7 J

0.54 J
1.2 J
1.7 J

NE
NE
NE
NE
NE

1.7
0.54
1.2
1.7

•FT*
j
j

j

J
Metals - Unfiltered
Aluminum
Arsenic
3arium
Iron
Lead
Manganese
Mercury
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
ug/L
ug/L
pg/L

3650
0.045
255
1095

15
88
1.1

1095

522
11.7

89.2 J
9130
20.2
912
3.6

35.3

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

522

8890
69
912

27.7

ww
20.2 ••"?•
74* . *

37.4

•

B

45.3

89 2

*!79J90^"'-

14.9

B

J

J

39.2

82 7

>s 9ti &;

35.3

J

J

Metals - Filtered
Aluminum
Barium
Seryllium
Iron
Manganese
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
255
7.3

1095
88

1095

408
88.0 J

ND
7400
990

35.4 J

TBD
TBD
TBD
TBD
TBD
TBD

Water Quality Parameters
Alkalinity
Chloride
Hardness
Sulfate
Total dissolved solids
Total organic carbon

ug/L

pg/L
pg/L
pg/L
pg/L

Total suspended solids I pg^L

Turbidity --——Xii i lSL

NE
NE
NE
NE
NE
NE
NE
NE

370000J
10000J
552000
292000
731000

7000
24000
151 J

NE
NE
NE
NE
NE
NE
NE
NE

^ M H B ^ ^ ^ W | ^ W H W c a t e s value is greater than the RBSC.

280000
2000

500000
140000
640000

3800
11000

B

408

liiiissao'ssii

38.9
#?•••
B

67.6
88.0

B
J
B

14.3 \J

63.7
78.2

B
J

35.4 | j

270000
3000

530000
190000
600000

3000
7000

J

J

J

370000
4400

552000
163000
644000

7000
21000

j

BSC

64.2 J

250000
10000

440000
292000
731000

3300
24000

151

- Background screening concentration

J

J

RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a
noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.

ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B* qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.
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Table 6-19

Detected Constituents in Bedrock Monitoring Well
Upper Toluene Tanks Area

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Parameter Units RBSC

Location Code:
Sample No:

Sample Date:
MDC BCS

PB-BED-MW16
5920

24-NOV-97
Result VQ

5925
01-JUN-98

Result VQ

BD3020
10-OCT-01

Result VQ

CB3037
11-APR-02

Result VQ
Explosives
Dinitrotoluene, 2,6-
Volatiles
Acetone

Ethylbenzene
viethylene chloride
Toluene
Xylenes, total

pg/L

pg/L

pg/L
pg/L
pg/L
pg/L

0.10

61
n **4
130
4.3
72
21

11

930 J
Ann i

200 J
52 J
590 J
1500

NE

NE I 130 _[ l^B^BIwHi

NE lWMWP*WW^fl^8iilliP^illi

Sl;r";SSf

\. .,. ' : -r. ,lj/L;. •

fES
.. . : • . - ; : : ; ? • • ;

t ' ' ' . ; , « • J

> , ^.-.- ;

60

40

" - • . • ' " ' ' • !

< * '

m
'..««, i

Semivolatiles I
3is(2-ethylhexyl)phthalate
Chrysene
Dibenzofuran
Dichlorobenzene, 1,3-
Dimethylphenol, 2,4-
Fluorene
Viethylnaphthalene, 2-
Vlethylphenol, 2-
Vlethylphenol, 4-
Maphthalene
'henanthrene
Phenol
Trichlorobenzene, 1,2,4-
Trichlorophenol, 2,4,5-

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
9.2
2.4
0.55
73
24
12
182
18

0.62
18

2190
19

365
Metals - Unfiltered
Aluminum
3arium
Chromium
Cobalt
Copper
Iron
.ead

Nickel
Thallium
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
ug/L

3650
255
11
73
146
1095

15
88
73

0.24
26

1095

920 J
0.87 J
1.2 J
4.4 J

13
2.8 J
64

1.6J
1.7J
52

5.1 J
4.6 J
1.6 J
35

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

1.6
35

BW

j

2 4
0.87
1.2

3.0
2 8

1 6
17

5.1
4.6

J
J
J

J
J

mmj

j

* •< '•

J
j

2 1

13
1.8

0 88

2.6
1.0

11000
612
105

2.4 J
84.9

45900
40.4
2200
54.7
101
126
235

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

502 u BMowiiliiise

84?

36.2
147

1 2.4

1

ism
30.0

mm

p

i"*l2200 I
54 7

™ *• ioi I
* ft 126 i

235

73.2

2.9
10.8

B
J

J

J

J
J

85.3
19.2

17.0
3.2

j I

J

J

j

j

B
J

J
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Table 6-19

Detected Constituents in Bedrock Monitoring Well
Upper Toluene Tanks Area

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Location Code:
Sample No:

Sample Date:
Parameter Units RBSC MDC BCS

PB-BED-MW16
5920

24-NOV-97
Result VQ

S925
01-JUN-98

Result VQ

BD3020
10-OCT-01

Result VQ

CB3037
11-APR-02

Result VQ
Metals - Filtered
Aluminum
Barium
Chromium
Manganese
Nickel
Thallium
Vanadium
Zinc

MQ/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

3650
255
11
88
73

0.24
26

1095

ND
523
14.8
6.8 J
10.2J
53.1
58.3
365

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

I I I
I I

55.2
143

10.2

I 4.2

B
J

J

j

61.4
18.4

6.8

365

B
J

J

P I

Water Quality Parameters
Alkalinity
Chloride
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
Mg/L
NTU

NE
NE
NE
NE
NE
NE
NE
NE

1700000
370000
5300000
734000
6400000

14000
330000

8.0

NE
NE
NE
NE
NE
NE
NE
NE

1600000
88000

5300000
150000

6400000
8400
7000

1700000
140000

2000000
37000

4000000
14000

330000

1060000
370000
1650000
212000
1950000

6800
12000

3.6

j

75900
700000
734000
1450000

5500
14000

8.0

Indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU • Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.
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Table 6-20

Detected Constituents in Bedrock Monitoring Wells

Downgradient Perimeter Wells
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Parameter
Explosives
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Trinitrotoluene, 2,4,6-

Units

pg/L
pg/L
pg/L

RBSC

0.10
0.10
1.8

Location Code:
Sample No:

Sample Date:
MDC I BSC

1.5
1.1

0.27

NE
NE
NE

PB-BED-MW22
BD3027

08-OCT-01
Result

0.27

VQ

CB3009
04-APR-02

Result VQ

I

PB-BED-MW27
BD3032

09-OCT-01
Result VQ

CB3012
09-APR-02

Result VQ

9H

Volatiles I
Acetone

Ethyl benzene
Methylene chloride
Toluene
Xylenes, total

pg/L

pg/L
pg/L
pg/L
pg/L
pg/L

61

130
4.3
72
21

210 J

100 J
98 J
120 J
560

NE
MP

NE
NE
NE
NE

4.8

1.0
0.63
1.2
6.4

B

J
B
J

HlilliiiEiB

1I1SRF&
mmm-:-i-ufvtsm

100 J

IH
am

83 —
" •:5 && i

Semivolatiles |
Bis(2-ethylhexyl)phthalate
Dimethylphenol, 2,4-
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Phenanthrene
Phenol

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

4.8
73
12
182
18

0.62
18

2190

2.9 J
5.1J
24

0.89 J
1.1 J
17

1.4J
2.0 J

NE
NE
NE
NE
NE
NE
NE
NE

1.7 J

2.9
3.1

HnMn
1.4
1.3

j

j

was
J
J

5.1

0.89
1.1

0.75
2.0

J

J
J

J
J

Metals - Unfiltered
Aluminum
Arsenic
Barium
Cadmium
Chromium
Cobalt
Copper
Iron
Manganese
Nickel
Vanadium
Zinc

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

3650
0.045
255
1.8
11
73
146
1095
88
73
26

1095

353 J
ND
649
1.1 J
24.4

10.9 J
13.3 J

257000J
4660
17.7 J
7.8 J
21.6

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

353

wmmmm

284
38.1

J 71.3 J

43.2
45.1

20.2

J

152 j

133

7.1
3.1

fcswi,.; f : ; -Aim
''M,'"' ' ' '• ''• •• - ' - - ' --v.. - A

12.4

21.6

J

J
J
J

mm
J

232

93.8
1.1

10.9
6.3

UiiJi • ' ' ' . -LA

17.7
7.8
18.5

B

J

J 1

B 1
ii ̂ :f i

J 1

J 1
J |
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Table 6-20

Detected Constituents in Bedrock Monitoring Wells
Downgradient Perimeter Wells

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Parameter Units
Metals - Filtered
Aluminum
Arsenic
Barium
Chromium
Iron
Manganese
Nickel
Zinc

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

RBSC

3650
0.045
255
11

1095
88
73

1095

Location Code:
Sample No:

Sam
MDC

59.0 J
5.2 J
634
1.4J
189 J
1460
2.0 J
12.7J

pie Date:
BSC

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

PB-BED-MW22
BD3027

08-OCT-01
Result VQ

69.3

34.3

B

CB3009
04-APR-02

Result VQ

64.5

43.3

12.7

B

J

PB-BED-MW27
BD3032

09-OCT-01
Result VQ

58.0

126

144

2.0

B

J

J

CB3012
09-APR-02

Result

59.0

83.6
1.4
189

^HIHEBIE

3.0

VQ

Jw
J
J
J

J
Water Quality Parameters
Alkalinity
Chloride
Hardness
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

MPA
ug/L
pg/L
ug/L
ug/L
ug/L
ug/L
NTU

NE
NE
NE
NE
NE
NE
NE
NE

488000
260000
1910000
1280000
2560000

3700
499000

1470

NE
NE
NE
NE
NE
NE
NE
NE

410000
43400
412000
27100
489000

1700
9000
129

J

J

416000
86300
388000

476000
2200
4000
76.4

J
473000
260000
1910000
1280000
2560000

3700
200000

188

J 488000
194000
1750000
868000
2280000

3500
499000

1470

ill indicates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1 E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ("B" qualified data not included).
BSC - Background screening concentration.
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a "B" qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.
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Table 6-21

Detected Constituent* in Bedrock Monitoring Well*
Background Monitoring Wells

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

Pnfameter Unit

Location Code:
Ssmpto Not

Sam
MDC

pie Date:
BSC

Explosives
DinHrotoluene, 2,6-
Nitrobenzene
RDX
Volatile*
Acetone
Benzene
3romomethane
3utanone, 2-
Carbon disulfide
Chloroform
Chloromethane
Ethyl benzene
Methyl-2-pentanone, 4-
Methylene chloride
Toluene
Xylenes, total
Semivolailles
3is(2-ethylhexyl)phthalate
Dimethyiphenol, 2,4-
MethylnaDhthalene, 2-
Maphthalene
Phenol
Metals -Unflltered
Aluminum
Arsenic
3arium
Beryllium
Chromium
Cobalt
Copper
ran
Lead
Manganese
Mercury
Nickel
Riallium
Vanadium
Zinc

pg/L
pg/L
pg/L

pg/L
pg/L
ug/L
pg/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
pg/L
pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

0.43
0.33

0.22 J

170 J
110

0.27 J
17 J
1.5
1.1

1.3 J
38

0.30 J
21 J
100
210

2.9 J
1.1 J
10 J
8.7 J
1.4 J

93200
56.8

24000
ND
454

12.1 J
59.5

232000
79.2
7470
0.45

15.0J
ND
6.1
149

NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

(Page of 6)

BG8-BEDGW-001
5410

17-NOV-97
Result VQ

0.65

0.37

0.38

1.7

9020
17.6
520

18.2

59.5
22600
26.3
2240

126

J

B

B

J

5415
15-MAY-98

Result VQ

4.0

307

1230
6.8
130

49.7

B

J

B

BD3007
27-SEP-01

Result VQ

51.6

285

1.4

204

71.6

B

B

CA3006
16-JAN-02

Result VQ

78.7

68
1.2

118

107

3.3

12.6

B

J
B

B

B

J

CB3007
03-APR-02

Result VQ

3.5

1.0

31.5

29.9

3.3
38.2

29.0

6.8

15.6

J

J

J

J
J

J

J

CC3001
12-JUL-02

Result VQ

2.6

3.2

4.3

65.2
3.6
229

12.1

1490

688

8.6

10.0

B

B

B

B
J

J

J

IT-MWOI
5530

19-NOV-97
Result VQ

0.33

0.31

1320

323
0.45

51.6

B

B

5535/B53SR
16-MAY-M

Result VQ

0.58
22

2200

348

149

B

J

CC3O09
10-JUL-02

Result

3.5

0.19

117

75.9

7.5
9.1
563

292

15.0

34.3

VQ

B

B

J

J

J
J

J
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Table 6-21

Detected Constituents In Bedrock Monitoring Wells
Background Monitoring Wells

2002 Qroundwater Data Summary and Evaluation Report
Fonner Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 6)

Metals - Filtered
Aluminum
Arsenic
Barium
3eryflium
Sobalt
Copper
Iron
Manganese
Mercury
Nickel
rhallium
Zinc
Water Qusitty Psranwten
Alkalinity
Chloride
Hardness
titrate
Mitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

Unit

ugrt-
van.
pg/L
ug/L
Mfl/L
pg/L
van.
van.
ua/L
ug/L
Mfl/L
van-

van.
van.
vat
ug/L
von.
ug/L
ug/L
ug/L
van.
NTU

Location Code:
Sample No:

Sampie Date:
MDC I BSC

276
2.8 J
24400

NO
10.3 J
26.5
6180
1300
0.24

26.2 J
6.4 J
124

979000
22400000
20000000

200
22000
416000

35500000
8600

280000
742

TBD
TBD
TBD
TBD
TBO
TBD
TBD
TBD
TBD
TBD
TBD
TBD

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

BG8-BED6W-001
5410

17-NOV-97
Result VQ

366

563
1300

350000
780000
1000000

200

70000
1800000

10000

5415
15-MAY-98

Result | VO

658

44.9

180000
34000

340000

7300
45000

300000
1000

280000

B

BD3007
27-SEP-01

Result VQ

56.6

279

169
73.5

357000
932000
719000

28300
1990000

4000
104

B

J

J

CA3006
16-JAN-02

Result VQ

83.6

83.6
1.5

216
117

4.6
13.5

200000
78000
380000

22000
68000
500000

B

J
B

B
J

CB3007
03-APR-02

Result | VQ

52.0

30.6

23.6

7.0

17.3

157000
63200
314000

10400
63300
458000

3000
0.61

B

J

J

J

J

J

CC3001
12-JUL-02

Result I VQ

113

236

8.2

1160
728

8.5

7.3

367000
896000
647000

9200
2040000

1900
21000

^ 39.0

B

J

J

J

IT'MWOI
5530

19-NOV-97
Result I VQ

1090
331

46.9

360000
4000

420000

79000
310000
8600

84000

5535/B535R
16-MAY-M

Result VQ

276

1970
395

47.5

110000
3000

200000

140000
400000
7000
5000

B

CC3009
10-JUL-02

Result

62.2

82.5

10.3
2.8
745
326

262

124

90000
3400

144000

190
118000
279000
7100
4000
1.7

VQ

B

J

J
J

J

I n 6-S_6-22 (dkk2).xk<S-21)M/3/03(3:<» PM)



Table 6-21

Detected Constituents In Bedrock Monitoring Wells
Background Monitoring Weils

2002 Groundwatar Data Summary and Evaluation Report
Former Phm Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 6)

Parameter
Explosives
Dinitrotoluene, 2,6-
Nitrobenzene
RDX
Volatlles
Acetone
Benzene
Jromomethane
Bulanone, 2-
Carbon disulfide
Chloroform
Chlorometnane
Ethylbenzene
Methyl-2-pentanone, 4-
Methylene chloride
Toluene
Xylenes, total
SemhraMHes
3ls(2-ethylhexyl)rjhthalate
Dimethytphenol, 2,4-
Methylnaphthalene, 2-
^aphthalene
Phenol
Metals -Unflltered
Aluminum
Arsenic
3arium
Beryllium
chromium
Cobalt
Copper
Iron
_ead
Manganese
Mercury
Mickel
Thallium
Vanadium
Zinc

Location Code:
Sample No:

Sample Date:
Unit MDC 1 BSC

JJQ/L
PQ/L
PO/L

pg/L
ug/L
ug/L
pg/L
pg/L
pg/L
ug/L
ug/L

pg/L
pg/L
pg/L

Pfl/L
P0/L
pg/L
pg/L
pg/i-

PO/L
PQ/L

pg/L
ug/L
ug/L
ugfl-
ug/L
ug/L
pg/L
M9/L
pg/L
pg/L
pg/L
pg/L
jjg/L.

0.43
0.33

0.22 J

170 J
110

0.27 J
17J
1.5
1.1

1.3 J
38

0.30 J
21 J
100
210

2.9 J
1.1 J
10J
8.7 J
1.4J

93200
56.8

24000
NO
454

12.1 J
59.5

232000
79.2
7470
0.45

15.0 J
ND
6.1
149

NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE

TBD
TBO
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBO
TBD
TBD

PB-BED-MW20
5960

17-NOV-97
Result VQ

0.93

0.15

0.30
0.73
2.6

1.1

3290

19000

32.8
13200

180

41.6

J

J

B
B

J

5965
28-MAY-98

Result VQ

1.6

0.17

0.49
0.95
0.91

5.4

678

16400

6770

153

42.1

J

B.
B
J

B

J

B

BD3026
26-SEP-01

Result I VQ

1.2
0.25

2.9

207

23900

7.6
7.1
15.8
5920

189

3.5

5.3

J
J

J

J

B
J
B
J

J

J

CA3005
15-JAN-02

Result VQ

2.4

22500

32.8
6480

128

7.1

23.4

B

B

CB3001
04-APR-02

Result | VQ

0.088

5.3

0.67

48.6

23700

1.7
6.1
30.5
853

156

3.4

64.9

J

J

J

J

J
J

J

CC3003
10-JUL-02

Result VQ

10
3.2
057
9.8

0.76

83.4

24000

8.0

4970

190

9.7

B

J

B

B

J

J

PB-BED-MW24
BO3029

09-OCT-01
Result VQ

120
60

19

21
58
110

1.1
3.6
2.9
1.4

37.8

932

48.3

24.8

J

J

J

J
J
J
J

J

J

CA3001
17-JAN-02

Result VQ

91

8.1
1.2

1.3
32

90
180

5.6
7

Til

938
1.2

72.7

19.2

4.2

J

B

B

B

B

CB300S
03-APR-02

Result

0.43
0.33
0.22

170
110

17
0.59

38

100
210

4.6
4.0

35.7

1160

14.8

VQ

J

J

J
J

J
J

J

J

CC3004
12-JUL-02

R«SUtt I VQ

60
14

12

8.0

17
55

4.6
0.76
10
8.7

1150
4.3
680

9.4
2.9
8.6

13400
52
420

7.9

6.1
28.4

J

B

J

J

B
J
J
J

B

KN3VBOW02 QVAT«t>W. 6-5.6-22 (dkk2).l*<6-21M«W>3(3:0» PM)



Table 6-21

Detected Constituents In Bedrock Monitoring Wells
Background Monitoring Wells

2002 Groundwater Data Summary and Evaluation Report
Fonner Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 ol 6)

Location Code:
Sample No:

Parameter
Metals ~ Filtered
Aluminum
Arsenic
3arium
3erytlium
Cobalt
Copper
ron
Manganese
Mercury
Nickel
Thallium
Zinc
Water Quality Parameter!
Alkalinity
Chloride
Hardness
Nitrate
Mitrate
Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

Unit MDC

uoA-
ug/L
ug/L
ug/L
ug/L
uoA
ug/L
van.
van.
ug/L

up/L

ug/L
ug/L
von.
ug/L
ug/L
vofl-
ug/L
ug/L
ug/L
NTU

276
2.8 J
24400

ND
10.3J
26.5
6180
1300
0.24

26.2 J
6.4 J
124

979000
22400000
20000000

200
22000
416000

35500000
8600

280000
742

BSC

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

5960

VQ

21000

2310
162

240000
19000000
20000000

32000000

74000

5965

Result VQ

4950

1320
47.0
0.24

260000
21000000
10000000

24000000

90000

PB-BEI
BD3026

Result VQ

40.9
2.8

24400

6.4
2.0

5350
188

2.9

3.3

255000
22400000
9360000

27400000
500

125000
48.4

B
J

J
B

J

J

J

J
J

J

MHW20
CA3005

Result VQ

21300

5.7
6180
129

7.3
21.6

280000
18000000
8200000

3200
26000000

1100
13000

8.8

J

B

J

CB3001

Result VQ

55.9

23800

5.9
26.5
1130
156

3.2

59.2

229000
17300000
8850000

27800000
740

13000
10.5

B

J

J

J

J

J

CC3003

Result I VQ

63.1

23900

8.0

5100
193

3.2

293000
19000000
8140000

35500000

33000
7.4

B

J

J

BD3029

Result VQ

55.1

942

22.1

697000
149000
566000

21400
948000
3000

266

B

J

PB-BEI
CA3001

Result VQ

89.6

962
1.5

40.7
18.7

4.1

810000
140000
710000

150000
1000000

1800

61

B

B

B

B

>-MW24
C8300S

Result VQ

74.0

1170

16.6

3.4

157000
175000
715000

23600
2200000

2400
14000
116

B

J

J

CC3004

Result

110

670

44.2

979000
155000
1370000

32300
1020000

3700
124000

742

VQ

B

.8 6-5_6-22 (dkk2).xl>(6-21 JN4/3/03(3K» PM)



Table 6-21

Detacted Constituent* ki Badrock Monitoring Wells
Background Monitoring Walla

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 6)

Location Code:
Sample No:

Sample Date:
•arameter
Ixploslves
Mrotoiuene, 2,6-
•Jitrobenzene
1DX

Volatile*
Acetone
Benzene
Bromomethane
Butanone, 2-
Carbon disulflde
«hloroform
^hloromethans

Ethvtbenzene
tethyt-2-pentanone, 4-
/tethylene chloride

Toluene
Xylenes, total
iemlvolatiles
Hs(2-ethylhexyl)phthalate
jlmethylphenol, 2,4-
Hethytnaphthalene, 2-

Naphthalene
>henol
totals * Unflltered

Aluminum
Arsenic
Jarlum
leryllium

Chromium
Cobalt
Copper
ron
Bad
tanganese
fercury
Jicksl
•halllum

Vanadium
Zinc

Unit MDC BSC

ug/L
ug/L
ug/L

ug/L
van.
ug/L
van.
ug/L
ugfl.
VQfi-

van.
ug/L
ug/L
von.
Mfl/L

ugfl.
van.
ugA.
ug/L
von.

uon.
ugA.
ug/L
van.
van.
van.
van.
van.
van.
van.
van.
ug/L
van.
ugA.
uoA

0.43
0.33

0.22 J

170 J
110

0.27 J
17J
1.5
1.1

1.3J
38

0.30 J
21J
100
210

2.9 J
1.1 J
10J
8.7 J
1.4J

93200
56.8

24000
ND
454

12.1 J
59.5

232000
795
7470
0.45

15.0 J
ND
6.1
149

NE
NE
NE

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

PB-BED-MW25
BD3030

OS-OCT-01
Result VQ

1.7
0.37

0.48
1.1

0.22
0.30
0.30
0.80
1.5

0.86

78.2

226

795

89.0

7.7

B
J

J

J
J
B
J

J

B

J

CA3002
16-JAN-02

Result VQ

1.5

79.8

247
1.2

357

56.2

4.7

B

B

B

CB3004
03-APR-02

Result | VQ

0.076

0.36

051
055

41.3

434

91.1

68.8

79.5

J

J

B
J

J

J

CC3005
11-JUL-02

Result VQ

1.4

0.17

3.0

44.6

164

103

95.6

B

J

B

J

J

PB-BED-MW26
CA3004

17-JAN-02
Result

93200
56.8
1970

454

232000
795
7470

VQ

KN3\P8OVW>2 GWVTabm 6-5_6-22 (dfck2).ld>(S-21 M/3<03<3:M PM)



Table 6-21

Detected Constituents in Bedrock Monitoring Wells
Background Monitoring Walls

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 6)

>arameter
Metals - Filtered
Aluminum
Arsenic
tarium
Jeryllium
Jobalt
Copper
Iron
Manganese
Mercury
•Jickel
rhallium
Zinc
Vster QusHty Pwanwten
Alkalinity
Jhloride
Hardness
sfitrate
Jitrate
Sullate
Total dissolved solids
Total organic carbon
"otal suspended solids
rurbidrty

Unit

van.
van.
van.
ug/L
MSA
van.
van.
van.
van.
van.
van.
van.

van.
van.
van-
van.
van.
van.
PPA
van.
ug/L
NTU

Location Code:
Sample No:

Sampie Date:
MDC | BSC

276
2.8 J
24400

ND
10.3 J
26.S
6180
1300
024

265 J
6.4 J
124

979000
22400000
20000000

200
22000
416000

35500000
8600

280000
742

TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD
TBD

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

BD3030
05-OCT-01

Result VQ

68.7

224

713
87.0

3.0

278000
404000
627000

121000
1000000

4000
4000
21.7

B

J

J

B

J

PB-BE
CA3002

16-JAN-02
Result vo

234

337
52.2

320000
460000
720000

79000
1100000

2000

21

D-MW25
CB3004

03-APR-02
Result VQ

52.7

452

65.6

19.9

337000
558000
611000

36200
1330000

3000
9000
112

B

J

J

CC3005
11-JUL-02

Result VQ

97.8

160

59.8
94.0

6.4

329000
219000
772000

416000
1180000

2700
5000
23.6

B

J

J

J

PB-BED-MW26

17-JAN-02
Result VQ

RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) ol 1 E-6 or a
noncancer hazard quotient (HO.) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC ('B' qualified data not included).
BSC - Background screening concentration
ug/L - Micrograms per liter.
ND - Not detected in this Area of Concern without a -B - qualifier.
NE - Not evaluated.
TBD-To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
N - Tentative identification. Condsider present. Special methods may be needed to confimi its presence in future sampling efforts.



Table 6-22

Free-Phase and Groundwater Analytical Results
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Parameter

Sample Area:
Sample Location:
Sample Number:

Sample Date:
Units: RBSC

Upper Toluene Tanks
PB-BED-MW16

FP7002
10-Oct-01

Result VQ

MK-MW20
CC3002

11-JUI-02
Result VQ

TNT Area A
TNTA-BEDGW-001

FP7001
8-Oct-01

Result VQ
Volatiles - Free Phase
Acetone
Benzene
Ethyl benzene
Methylene chloride
Toluene
Trichloroethene
Xylenes, total

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

157
0.60
190
9.11
66

0.053
27

30

rfvao 4J :

%

•~*1600 V

•*•*??$ •
f.'S '

NA
NA
NA
NA
NA
NA
NA

L

I
Range Organics - Free Phase
Diesel Range Organics
Gasoline Range Organics
BTEX-Water
Toluene

mg/kg
mg/kg

NE
NE

4800
52000

NA
NA

M9/L 72 NA

31000
160000

NA
Range Organics - Water
Diesel Range Organics
Gasoline Range Organics

ug/L
ug/L

NE
NE

NA
NA

65000
140

NA
NA

licates value is greater than the RBSC.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of 1 E-6 or a

noncancer hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ILCR of 1 E-6 and an HQ of 0.1), that concentration is selected
as the RBSC.

VQ - Validation qualifier.
mg/kg - Milligrams per kilogram (ppm).
NA - Not analyzed.
Bold text and shaded cell indicates value is greater than the RBSC.
J - The compound/analyte was positively identified; the reported value is an estimated concentration.
NE - Not established.
BTEX - Benzene, toluene, ethylbenzene, and xylene.
ug/L - Micrograms per liter.

Validation Qualifiers (VQ)
J - The compound/analyte was positively identified; the reported value is an estimated concentration.

KN3\PBOW\D2 GWTables 6-5_6-22 (<Jkk2).xls(6-22)W3/03(3:06 PM)
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ID 14 13 12 11 10 8 7 A 3

LEGEND;

OVERBURDEN MONITORING WELL
LOCATION

BEDROCK MONITORING WELL
LOCATION

AREA OF CONCERN

BOGART POND

uJ

o

a.
ACID AREA #3

ACID AREA #2

PB-BED-MW24*

WEST AREA RED
WATER PONDS

PB-BED-MW22
- y -

D A T 9 0 L ROAD

G-8 BURNING
GROUND AREA

MK-MW11

AA2-GW002^AA2-BEDGW-001

IT-MW10

WA-MW01 PB-BED-MW14
IT-MW02^l 3IT-MW08

RESERVOIR #2
BURNING GROUND

PB-BED-MW13
n

3TNTC-MW05

TNTC-MW0630TNTC-MWO4

TNTC-BEDGW-001

/BG8-BEDGW-00"

PB-BED-MW25

LOWER TOLUENE
TANKS AREA

TNT MANUFACTURING
AREA C

PENTOLITE AREA

EB-RA-05-

EB-RA-04-

EB-RA-03-

EB-RA-02-

3IT-MW06

REACTOR1*
REACTOR2^ 4^
REACT0R4-7

NASA's REACTOR

FACILITY AREA

VPB-BED-MW27
(ABANDONED)

-O

0s"
V

aEB-RA-06
PENTOLITE ROAD
RED WATER PONDS

-

LJ

t/1

o 1

PB-BED-MW15
«EB-RA-01

PFB-BED-MW23

-
PENTOLTE

EB-GM-04-

MAINTENANCE SHOP
AREA

IT-MW05
9 ''PB-BED-MW17

PR-MW09

9
PR-MW07 'PR-MW08

SEB-GM-02

iEB-GM-03

EB-PS-03

OEB-GM-05
MK-MW19 aEB-GM-06 MNTA-BEDGW-001

LJ±

EB-GM-01S

AA1-BEDGW-001

AA1-GW002

OY

MAINTENANCE ^C

--PB-BED-MW16
MK-MW20

ACID AREA #1
xO"

ADDITIONAL BURNING
GROUND AREA

TNTA-BEDGW-001

•
TNT MANUFACTURING
AREA A

PB-BED-MW18

ABG-BEDGW-001
MK-MW24

ABG-GW002

RCAD
O^.

( / I UPPER TOLUENE
TANKS AREA

MIDDLE TOLUENE
TANKS AREA

• •

, * •

VAGA2\E

TAYLOR ROAD
BURNING GROUND AREA

o

TNTB-BEDGW-001

t ®IT-MW01

4 'TNTB :BEDGW-004

TNTB-BEDGW-003%

o

GCL-MW02B

GCL-MW03*

<iGCL-MW01
SNAKE ROAD
BURNING GROUND AREA

MK-MW 1 6 * T N T B - 8 E D G W - ° 0 2

WEST SOEID ROAD

TNT MANUFACTURING
AREA B V

\

•v\\

.

)i

'l/l

ao

EAST SCHEID ROAD

CREEK. DITCH, CONVEYANCE

RAILROAD

ROAD

FENCE

B

C

D

E

F

H

•0/

-*

3EB-SP-01
EB-SP-039

aEB-SP-04
EB-SP-05a aEB-SP-06

NOTES:

1. SNAKE ROAD BURNING GROUND AREA WAS ALSO
REFERRED TO AS "SNAKE ROAD BURN PIT'', "SCHEID
ROAD BURNING GROUNDS", AND "DISPOSAL AREA
THREE".

2- AREAS OF CONCERN NOT SHOWN ARE:

RESERVOIR #1
WASTE WATER DISPOSAL PLANT #1
WASTE WATER DISPOSAL PLANT #2
POWER HOUSE #2 ASH PIT

3. REACTOR FACILITY CONSTRUCTED BY NASA POST WWII
AND IS IDENTIFIED FOR LOCATION PURPOSES ONLY.

J

K

ffi

•

•

0

SCALE

800 1600 FEET
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S h a w " Shaw Environmental. Inc
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2002 GROUNDWATER DATA SUMMARY
AND EVALUATION REPORT

FORMER PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION

SANDUSKY, OHIO

FIGURE 1-2
LOCATIONS OF AREAS OF CONCERN

. 03 NO. DRAWIN

SITEWIDE 825635 825635ES.035

L
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NO DATE REVSION BY CHKD D S G N ENGR P R 0 J APPR I
| | | ENGR MGR |

STARTING I INITIATOR / C H K D I DRAWN /CHKD I PROJECT I
DATE 03/05/02 | 0.KE55LER / | VANDERGRIF/ MNGR 5 DOWNEY I

S h a w Shaw Environmental, Inc. I
KNOXVILLE, TENNESSEE I

2002 GROUNDWATER DATA SUMMARY L
AND EVALUATION REPORT I

FORMER PLUM BROOK ORDNANCE WORKS I
NASA PLUM BROOK STATION I

SANDUSKY, OHIO I

FIGURE 2-1 I
REGIONAL GEOLOGIC MAP I
WITH SITE TOPOGRAPHY I

AREA JOB NO, DRAWING NO. REV I
T SITEWIDE 771481 771481ES.197 ~~ |

LEGEND:

AGE FORMATION/GROUP ROCK DESCRIPTION

Doh - Ohio Shale Shale: black, thin-bedded with bituminous and carboneous
material, pyrite, natural gas pockets.

•z. Dotp - Prout Limestone Member Limestone^ light gray, calcareous.
< COIentangy Shale)

> Dolpb - Plum Brook Member Shale: dark gray, thin-bedded,
y (Olentangy Shale)

Dd - Delaware Limestone Limestone: buff, earthy, interbedded with brown crystalline
dolomite, fossiliferous, hydrogen sulfide, petroleum hydrocarbon.

Dc - Columbus Limestone Limestone1 brown to gray, fine crystalline, fossiliferous with tan
to buff gray, partly sandy dolomite at base.

CONTACT SOLID LINE WHERE EXPOSED; DASHED WHERE
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NOTES:

CONTACT LINES WERE ADJUSTED BASED ON 2001
BEDROCK MONITORING WELLS.

REFERENCE:

PRELIMINARY BEDROCK GEOLOGY OF THE KIMBALL AND SANDUSKY, OHIO,
QUADRANGLES, STATE OF OHIO, DEPARTMENT OF NATURAL RESOURCES,
DIVISION OF GEOLOGICAL SURVEY, 1995.

BASE MAPS (COMBINED BY SHAW) FROM KIMBALL AND SANDUSKY
QUADRANGLES, 7.5 MINUTE SERVICES, (TOPOGRAPHIC), 1969.
SANDUSKY MAP WAS PHOTOREVISED 1979.
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Does site MDC
exceed RBSC?

Is the analyte
an inorganic?

Does site MDC
exceed BSC?

STOP,
No further
evaluation.

No.

Figure 5-1

Protocol for Screening
and Risk Evaluation

Yes

Perform population51

testing (e.g., WRS).

Does
population

testing indicate that
site concentrations of

^analyte > background^
Dopulation?^

lYes

Carry analyte
through RA process.

Risk
Management

Decision.

Analyte
significantly

contributes to risk
exceeding OEPA risk

management
.criteria?.

.Yes
Further evaluation
(e.g., geochemical,

spatial, as applicable).

Notes:
' A judgment may be made at this step to forego or modify population

testing if the site data is clearly greater than background and/or
individual exceedances suggest the presence of a hot spot. In such
cases, the analyte would be carried into the risk assessment process.

BSC - Background screening concentration.
MDC - Maximum detected concentration.
OEPA - Ohio Environmental Protection Agency. .
RA - Risk assessment.
RBSC - Risk-based screening concentration.
WRS -Wilcoxon rank sum (test).

KN3\PBOW\15lAnnual\Figure5-1.ppt\3/4/03 11:15 AM
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WHERE INFERRED)

GROUNDWATER FLOW DIRECTION

NOT MEASURED

B

NOTES:

1. MONITORING WELLS PB-MW01, PB-MW02, PB-MW03,
PB-MW04, AND REACTOR 5 ARE NOT SHOWN
(SURVEY COORDINATES NOT AVAILABLE).

2. GROUNDWATER ELEVATION CONTOURS REFLECT THE
INFLUENCE OF TOPOGRAPHY, INCLUDING DITCHES AND
STREAMS; HOWEVER, TOPOGRAPHIC ELEVATION CONTOURS
HAVE BEEN OMITTED FOR CLARITY.

3. BEDROCK MONITORING WELLS WITH (SH) DESIGNATION
INDICATE THAT SCREEN IS IN SHALE BEDROCK.
GROUNDWATER LEVELS FROM (SH) WELLS USED IN
CONTOURING.

4. LINES DASHED WHERE OVERBURDEN GROUNDWATER
EXISTENCE OR LOCATION IS UNCERTAIN.

D

2400 FEET

NO DATE REVISION

STARTING
DATE 0 3 / 0 6 / 0 2

INITIATOR
D. KESSLER

CHKD

BY CHKD

DRAWN /CHKD
VANDERGRIFF/C. TUMLI

DSGN
ENGR

ENGR PROJ
MGR

APPR H
PROJECT
MNGR S. DOWNEY

S h a w " Shaw Environmental, Inc.
KNOXVILLE, TENNESSEE

2002 GROUNDWATER DATA SUMMARY
AND EVALUATION REPORT

FORMER PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION

SANDUSKY, OHIO
FIGURE 6-1

OVERBURDEN SHALE
GROUNDWATER ELEVATION CONTOUR MAP

(NOVEMBER 2001)

AREA

SITEWIDE

JOB NO.

771481
DRAWING NO.

77H81ES200A.DGN
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NOTES:

1. MONITORING WELLS PB-MW01, PB-MW02, PB-MW03,
PB-MW04, AND REACTOR 5 ARE NOT SHOWN
(SURVEY COORDINATES NOT AVAILABLE).

2. GROUNDWATER ELEVATION CONTOURS REFLECT THE
INFLUENCE OF TOPOGRAPHY, INCLUDING DITCHES AND
STREAMS; HOWEVER, TOPOGRAPHIC ELEVATION CONTOURS
HAVE BEEN OMITTED FOR CLARITY.

3. MONITORING WELL PB-BED-MW26 WAS NOT USED FOR
GROUNDWATER ELEVATION CONTOURING.

4. BEDROCK MONITORING WELLS WITH (SH) DESIGNATION
INDICATE THAT SCREEN IS IN SHALE BEDROCK.
GROUNDWATER LEVELS FROM (SH) WELLS USED IN
CONTOURING.

5. LINES DASHED WHERE OVERBURDEN GROUNDWATER
EXISTENCE OR LOCATION IS UNCERTAIN.
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2002 GROUNDWATER DATA SUMMARY
AND EVALUATION REPORT
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SANDUSKY, OHIO
FIGURE 6-2
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NOTES:

1. MONITORING WELLS PB-MW01, PB-MW02, PB-MW03,
PB-MW04, AND REACTOR 5 ARE NOT SHOWN
(SURVEY COORDINATES NOT AVAILABLE).

2. MONITORING WELLS REACTOR 2 AND REACTOR 4 WERE
NOT USED FOR GROUNDWATER ELEVATION CONTOURING.

3. TYPE OF BEDROCK MONITORING WELLS ARE SCREENED
IN IS INDICATED BY (SH) - SHALE AND (LS) - LIMESTONE.
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FIGURE 6-3 1
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2. MONITORING WELLS REACTOR 1, REACTOR 2, REACTOR 3,
AND REACTOR 4 WERE NOT USED FOR GROUNDWATER
ELEVATION CONTOURING.

3. TYPE OF BEDROCK MONITORING WELLS ARE SCREENED IN
IS INDICATED BY (SH) - SHALE AND (LS) - LIMESTONE.
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IN CONTOURING.
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NOTES:
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FIGURE 6-6
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Figure 7-2. Iron vs. Filtered/Unfiltered Ratio
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Figure 7-3. Unfiltered Iron vs. TSS
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Figure 7-4. Manganese vs. Filtered/Unfiltered Ratio
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Figure 7-5. Thallium vs. Filtered/Unfiltered Ratio
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Figure 7-6. Unfiltered Thallium vs. TSS
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NOTES:

1. GROUNDWATER FLOW DIRECTION ON
MAY 4, 2 0 0 2 .

2. NE - NOT ESTABLISHED.

3. ND - NOT DETECTED.

4. ALL CONCENTRATIONS LISTED EXCEED RBSCs.

5. MDC - MAXIMUM DETECTED CONCENTRATION
FOR AREA OF CONCERN (DOES NOT INCLUDE
" B " QUALIFIED DATA).
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SEPTEMBER 2001 AND APRIL 2002)

2002 GROUNDWATER DATA SUMMARY
AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

S h a w Shaw Environmental, Inc.
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FIGURE 6-16
DETECTED CONSTITUENTS AT TNT
MANUFACTURING AREA A ABOVE
RBSCs IN OVERBURDEN/BEDROCK
WELLS (NOVEMBER 1997,
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APRIL 2002)
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BEDROCK MONITORING WELL
LOCATION

BUILDINGS

AREA OF STORAGE TANKS

RAILROAD

ABANDONED RAILROAD

SURFACE WATER

DITCH

FENCE

NATURAL GAS

BEDROCK GROUNDWATER
FLOW DIRECTION

, 9MK-MW11

H -623, SHT-MW10

FS- BF~-MW19

PAf-AMF1E P
Vo,:oti>e.7

Acetone
Benzene
5romo-Tiethane
Methvlene chloride
Xyienes. tctal

B:si^-ethv1he> \ iJonthcbte
Naphthalene

Metals - L'nr;.'?reo
Barium

SAMr

SAMP.

RBSO

LE HO.
" 0ATF

MPC

61
0.54

0.5"
4 3
21

4 5
0.62

66 J
130

7.9 J
100 J
360

y . 7 j

12

5950
'4-N0V-97

j g . ' l

RESUL- 1 .'0

68
11

38

5.8
2.1

I

J
J

56-HA-i -

REZ:LLT 70

1.9

24

J

ti

BD302
04 OCT

66
46
7.9
30
180

8.6

255 1800 1520 1800 1060

01

vu

B

J
J

J

OB 301
04-APR

RESULT

42

9.7
170

9.7
6.1

692

02

7G

J

J

J
J

Me'o/s - ^r'ie'ed
Bcnurr. 255 1 .• 4C1 1520 | 1740 1080 852

NOTES:

1. GROUNDWATER FLOW DIRECTION ON
MAY 4, 2002 .

2. NE - NOT ESTABLISHED.

3. ND - NOT DETECTED.

4. ALL CONCENTRATIONS LISTED EXCEED RBSCs.

5. MDC - MAXIMUM DETECTED CONCENTRATION
FOR AREA OF CONCERN (DOES NOT INCLUDE
" B " QUALIFIED DATA).

600 FEET

FIGURE 6-20

PB-BED-MWH®

WA-MW01

IT-MW02 3 OIT-MW08

DETECTED CONSTITUENTS AT ACID
AREA NO. 2 ABOVE RBSCs IN
BEDROCK WELLS
(NOVEMBER 1997, MAY 1998,
OCTOBER 2001 AND APRIL 2002)

2002 GROUNDWATER DATA SUMMARY
AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

WA-MW02 9

S h a w Shaw Environmental, Inc.



/.-, Cvl

LEGEND:
OAA3-GW002

OVERBURDEN MONITORING
WELL LOCATION

«AA3-BEDGW-00I BEDROCK MONITORING WELL
OC

E 1.915,000

FLOW,

LOCATION

BUILDINGS

AREA OF STORAGE TANKS

RAILROAD

ABANDONED RAILROAD

SURFACE WATER

DITCH

FENCE

NATURAL GAS

RAW WATER

EVAPORATOR LINES

FORMER SEWER LINE

BEDROCK GROUNDWATER
FLOW DIRECTION

E 1.914.000

AAj BLJ' iW 001

SAM-'LE NO.
C.AMP..F D^TF

UNITS

PARAMETER

Benzene

Bromometl-anc

Me'Myie'ie cn-o^ide

~r ,chio roe t i ene

5"c°"7 •fi?'L7 */>es

eis:2-etivheivl'r.hthclcte
NaDhtholene

RBSC MDC

0.34
0 S^
4 3

C O "

T^clii.itTi | ".24

11

8 0 „
9 2 ..

7-

= .e J
0 " J

RESLLT 1 VO

5.8 J

U-MA> -98
Lg.'L

« • •

160 B

BP3OO5
i'7-SEF-C

ug/L

RFSJL T

11

2B

I-JD 1 10.1 | B

CB3G33
10-APR-02

ug/L

RESUL"

8
9.2
31

0.7

vu

J
J

J

6.9 B
Meta/s - "i.tere?
Tnalhun ND 1 6.4 B

NOTES:

1. GROUNDWATER FLOW DIRECTION ON
MAY 4, 2002 .

2. NE - NOT ESTABLISHED.

3. ND - NOT DETECTED.

4. ALL CONCENTRATIONS LISTED EXCEED RBSCs.

5. MDC - MAXIMUM DETECTED CONCENTRATION
FOR AREA OF CONCERN (DOE NOT INCLUDE
" B " QUALIFIED DATA).

1 \ °

SCALE

300 600 FEET

FIGURE 6-21
DETECTED CONSTITUENTS AT ACID
AREA NO. 3 ABOVE RBSCs IN
BEDROCK WELLS
(NOVEMBER 1997, MAY 1998,
SEPTEMBER 2001 AND APRIL 2002)

2002 GROUNDWATER DATA SUMMARY
AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

S h a w Shaw Environmental, Inc.



LEGEND:

d ABG-GW002

®ABG-BEDGW-001

' BED FLOW.

OVERBURDEN MONITORING
WELL LOCATION

BEDROCK MONITORING WELL
LOCATION

BUILDINGS

RAILROAD

SURFACE WATER

DITCH

BEDROCK GROUNDWATER
FLOW DIRECTION

MK-MW24*"

NOTES:

1. GROUNDWATER FLOW DIRECTION ON
MAY 4 , 2 0 0 2 .

2. NE - NOT ESTABLISHED.

3. ALL CONCENTRATIONS LISTED EXCEED RBSCs.

4. MDC - MAXIMUM DETECTED CONCENTRATION
FOR AREA OF CONCERN (DOES NOT INCLUDE
" B " QUALIFIED DATA).

ABG-BEDGW-OO1 A ABG-GW002

FAR4MF7FP

Tricnlcroethene

trenzci advene

mdencIU^-cdlcyene
Meta's - Unfi'terec
Arsenic
r o n

Mcigcnese
We'cj ry
-i/f/s-S- - ••S.'er??

MangcneEe

SAMP
SAMPL

RBSC

0.009

0.092

0.04 ^
1095

15

6 8

;.1

"055
8 6

ABO-

F NO.1.

_ DATE

ON'! 5

MD0

o ; 5 .

1.2 J

1.^ J

11.7
S U M

20.2
912
J.O

-400
9 9 0

-BEjOW-r

13-Ncv

RESULT

0.25

11.7
8890

912
3.6

7260
990

01

c -

- ' ( . •

J

5485
:3 ut- 98

ug/L
PESJLT •. G

sn?oo
28 SEP

ug/L
R E S U L

5770
20.2
745

5580
813

1.2

1.7

01

VG

BD300e=
05-OCT-01

ug/.
REbJLT VO

05-APF-02
jg.'l

RESULT VOi

J

J

7900

846

7400
818

9130

872

5630
860

600 FEET

EIGURE 6-22
DETECTED CONSTITUENTS AT
ADDITIONAL BURNING GROUND AREA
ABOVE RBSCs IN BEDROCK WELLS
(NOVEMBER 1997, MAY 1998,
SEPTEMBER 2001 AND APRIL 2002)

2002 GROUNDWATER DATA SUMMARY
AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

S h a w Shaw Environmental, Inc.



PB-BED-MW16

PE-BED-N'A'-e

SAMP. T ' .0 .

J ' J " L-

1 L I PBSC

EC"."

••.• C

0'- J,'N-9£

RESJLT RESIL'

CE30Z"
'l-AFR-0?

PEbU^T c

I 2.10 11
*>

M

Et- K e
Eth D

1 r

L e 3 c

h te P t
H « = 1- t •=•

t H

c rr

Manganese

'. anadiLjT
Afeta/s - ~.'7terec
Finrium

Onrcmiurr.
Tnci iurr

i' anaoum

6 '

L..:V

'5C
4 . J

~2

"1

4. t
• ; • ^ _ '

C. b 1'

re^

1r_
55

0.24
2c

2 : 5
i:

C 2 ^
26

93C .•

8 0 G J

200 J
52 J

150C

920 J
4.4- ,

52

6'2
10 T

4 = 500
42.4-

2 2 0 Z

126

5 2 "

52 '
5S.3

490

8.8
390
1100

920

463
24.4
1140

133

64.7

389
13.6

58.3

B

J

450
140
100
350
1000

4.9
4.4

11000
612
105

45900
40.4
2200

101
126

523
14.B
53.1
50.6

J
J
B
J
J

B
J

930
800
200
52

590
1500

64
52

6.4

J
J
J
J
J

B

150

11
150
610

24
5.0

5.9

6.2

J

J
J

J

B

B

0MK-MW2O

TNTA-MW11

ABG-BEDGW-001 ® ABG-GW002

LEGEND:

8MK-MW20

SPB-BED-MW16

BED FLOW.

OVERBURDEN MONITORING
WELL LOCATION

BEDROCK MONITORING WELL
LOCATION

BUILDINGS

RAILROAD

SURFACE WATER

DITCH

BEDROCK GROUNDWATER
FLOW DIRECTION

NOTES:
1. GROUNDWATER FLOW DIRECTION ON

MAY 4, 2002 .

2. NE - NOT ESTABLISHED.

3. ALL CONCENTRATIONS LISTED EXCEED RBSCs.
4. MDC - MAXIMUM DETECTED CONCENTRATION

FOR AREA OF CONCERN (DOES NOT INCLUDE
" B " QAULIFIED DATA).

600 FEET

FIGURE 6-23
DETECTED CONSTITUENTS AT UPPER
TOLUENE TANKS AREA ABOVE
RBSCs IN BEDROCK WELLS
(NOVEMBER 1997, MAY 1998,
OCTOBER 2001 AND APRIL 2002)

2002 GROUNDWATER DATA SUMMARY
AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

Shaw~ Shaw Environmental, Inc.



PB-BED-MW22

PATROL ROAD

P = -i!LO 1<A22

JN. 'S

PARAMETER PRSC M5!0
VO:Cti;es

Benzene
Methviene cniuriae

0.34

4 3 98 J

08-00"

R E S U L '

0.60 J

04-A=R-0J

BE5J. vC

11 J

,Ve:o/:- - •„•-.'';'!&-ec

Eorijm 255 6 4 9 649 620
Metals - ':'te-ea

ec-un- 255. 634 634 617

.11— _^— _=—9IT-MW06

a
5

LEGEND:
« IT-MW06

® PB-BED-MW22

BED FLOWi

OVERBURDEN MONITORING
WELL LOCATION

BEDROCK MONITORING WELL
LOCATION

BUILDINGS

RAILROAD

SURFACE WATER

DITCH

BEDROCK GROUNDWATER
FLOW DIRECTION

PB-BED-WW/

SAMP: r 'i'j
z-MPi P [)• i t

JN.TS

PAPAMETtP

Dinitrctoiue-ie, :,i-

Dirvtrotoluene, 2,6-

Acetone
Benzene

Methvlene chloride

Ic iu tne

Xyienes, total

UGthvlnaphtnclene, 2-
Napnthoiene
Mefo/s - J,-f;/!?rfC

Arsenic
Chrom'um
Iron

Manaonese

Arsenic
Manaanese

PBSC

0 ̂ 0
C.10

61

G.34
4.3

7 2

21

12

G 62

0.0 4 S
V,

109t
B8

0.045
88

U D 0

1 "

210 J
13C J

3S ^
120 J

560

2 4

1~

ND
24.4

2570DC J

4560

5.2 J
1460

BuJOc

ug'L

RESJL"

1.5
1.1

210
130
98
120
560

24
17

4.0

43100
6B0

141

01

vo

J

J
J
J

B

Oe APR
ug. 1

KLSJLT

0.58
0.59

100
70
18
73

460

18
14

24.4
257000

4660

5.2
1460

J
J
J

J

J

J

NOTES:

1. GROUNDWATER FLOW DIRECTION ON
MAY 4, 2002 .

2. NE - NOT ESTABLISHED.

3.ND - NOT DETECTED.

4. ALL CONCENTRATIONS LISTED EXCEED RBSCs.

5. MDC - MAXIMUM DETECTED CONCENTRATION
FOR AREA OF CONCERN (DOES NOT INCLUDE
" B " QUALIFIED DATA).

600 FEET

PB-BED-MW27

FIGURE 6-24
DETECTED CONSTITUENTS AT
DOWNGRADIENT PERIMETER WELLS
ABOVE RBSCs IN BEDROCK WELLS
(NOVEMBER 1997, MAY 1998,
OCTOBER 2001 AND APRIL 2002)

2002 GROUNDWATER DATA SUMMARY
AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO

S h a w Shaw Environmental, Inc.



PARAMETER

LOCATION CODE-

S«4PLE NO
SAMPLE DATE:

LOB-JH.LCO SAMPlEO-
l U N l T 1 MOC

inlU o laluc " C j j j .6 -

Bulnnone. 2\

Copper

g n ^ E

I Total organic caraon
[Total suspended

UQ/L

ug/L
uq/L

ua/L
uq/L

ufl/L
ug/L

uji/L

ua/L

ua/L

ua/L

uo/L
ug/L

H&T

ZqTU

Sg7T

ug/l

ug/L
ug/L
ugTT
ugTT

JLJi.

170 J

J i .
J A .

B7 J

93200
55 fl

59 5
232000

1300

2SO0OQ

PB-BE0-MW24

HD3029
O9-OCT-01

YES
KE5UL

2 9

a 32

"1ST

94?

697000

C*36O1
17-JW02

HESUl

-li-

_afl_

93B

T T T

19.2

1.2

89.6

662

•0.7
IB 7
41

1SO0OO

lOOQOOu
18Q0

CB300B
03<PH-02

YE 5

RESULT I V5"

0 * 3
0.33

0.22

Q 59

_2J2_

• -6

i r r

"TTT

72OOO00

CC1004
12-JULO2

YES

RESULT I

0 76

8.7

4.3

sao

2B.1

670

121000

Ox

\

N BaUOO

LOW

' j

a

iutonoi ia, J-_
"f l fhon diBuLfiQa

UeUiylene chloride

<yl«"es, lo to l

I'\sl2-c iHyiha T yl) ph tholo la

Aluminum

Af Sff me
3nnum
**ry Ilium

>romuf«

loboit
popper H

I m n

end
ttanaonaie

Nickel

*Wt>* - Fttorttf

BBfrlliym

Hnhnll

r o "

tfonQoneH

Nlrkfll

7,nr

AlxnlLritv
OlQr.do

N.lroln
Nitrate

Sul'd*
"Total dissolved iciidfl
Total or acme carbon

Tola! *uflpentfad solids

Turbid (y

SAU
FLOW

_ug^L

uq/L

UQ/L

UQ/L |

uq/L

ia/L
M/L

jg/L
JO/L
I U / L

,g/L

M / L

Jfl/L
JO/L
ua/L

uq/L

uo/L

ufl/1.
ug/L

1 ua/L 1
uq/L

no/I
i.c/1.
UQ/L
ug/L

uq/L
ug/L

uo/L '
ua/L
ug/l

UQ/L

1 Jf/L
IXI/L

I U Q / L

NTU

IUPLE NO:
*LE BATE'
SAUPLE0:

unr.

170 J

i!s

210

2.9 J |

93 200

21000
HO

154

12.1 J
S9.5

232000
79.2

7170 1
15.0 J

NO

119

276
24400 '

NO
10 3 J ,
eiao

1300
26 2 J
6 4 J

1 121

5410
17N0V-97

NO

0 6%

0.37

1 7

9020

52Q

59 S

226D0
26. J

2240

126

366

56 J

1300

979000
22100000

1;ooooooo
200

22000
416 000

3650000C
I 8E0D

280000

712

35O0O0
7BO0001
1000000

200

70Q00

IBOOD00

1 10000 1

J

a

j

5415
15-UAV-M

NO

SKULT rvs

1 0

' " J O T I

1230

6-fl
130

19.7

6 5 1

14.9

a

1

H

B

160000
34000

340000

7J00
45000

300000
1000

2B0000

9D300
27-5EP-

YES

W5ULT 1

1 51B"

265

1 4

204

T1.6

56.6
279

169
73 5

357000
932000

719000

2B300
199OOOO

4000

101

01

"WJ

a

B

a

j

j

CA3Q0I
16-JJW-

YES

7B 7

b l '

1 2

I I S

1 0 7

3 3

l!-6

Bl G
BJ-6

1.5

216

4 6

13 5

20OOO0
7HO00

3SOO0O

iioaa
6BO0O

5OO0O0

!

e

H

H

B
J

H

B

H
J

CB300
03- •PR-

YES

T5F5DTT1

3 l

1-0

31.5

29.B

3.3
3B.J

29.0

6-fl

15-6

52 0
30.6

23-E
/.U

17.J

157000
63200

314000

10400
6)300

45BO0O

3000
0.61

/
02

j

~T

j

j

j

a
j

j

j

j

j

CC.500
12-JUL-

YES

5 1

3 2

4 3

65 2

36
229

12.1

1490

BBB

8 6

10-0

113

236

S.2
1160

7! 6
8.5

7.3

36'000
B9E000

647000

9200
2O4OO0C

1900

21000

39.0

1

)2

-

S

fl
J

J

8

J

J

J

dlT-MW01 OVERBURDEN MONITORING
WELL LOCATION

! •

- R F n - ( J W 9 n BEDROCK MONITORING WELLO L U M W ^ U L 0 C A T | 0 N

BUILDINGS

RAILROAD

SURFACE WATER

DITCH

FENCE

OVERBURDEN/SHALE GROUNDWATER
FLOW DIRECTION

BEDROCK GROUNDWATER
FLOW DIRECTION

O.B. FLOW

•• BED F L O W .

V,

_H ^ ^ \

PB-BED-MW25

LWJ*I«JH t O U t -

SAMPLE HO-
SW1PU DATE:

ow- f i nw SAUPI Fn.
PAOJUFTFB 1 I H I unr

PB-BED-UW2S

BO303U
050CT-01

YES

w-'SUI T 1 vn

CA3002
16-JAN 0 2

YES

HLbUl 1 i WU

CB30C4
03-APH02

YES

RLSUL 1 1 V(J

CC3Q05
ll-JUL-02

YES

KtSLJLI UU

Acatcme

C OF ban disulfid*

C h l o r o f o " "

Weihvi-2-DHilo^Qn*, 4 -
Uflinylane ct i lor iq*

Toluenfl
Xvien^t. lotnl

ug/L 0.33 1 1 0 076 J

ug/L
uo/L
ug/L

ua/L
u f l /L

ug/l
uj/L
Ufl/L

ua/L

170 J
110

1 5
1.1

38
0.30 J

21 J

100
210

1.7

0.37
0 IB

l.t

0.22
0.30

0.30
0.80

1.5

B
.1

,1

J

H

J

1.5 0 36

0 2\
0.25

J

a
j

1 1

0 17

H

J

Si< 2 -11 hvlhe, »l IWtholgtB

Mf/« - Chlilered
AJur^inufn

Bonum

BeFvlium
Iron

T ho Ilium

7irte
J* /B4 - Fiteied
*JurPmum

Bo'lum
Iran

Mqnqonaat
Tholliurr
Zinc

Jfo/ar QtH&fr Pararrvtvs

AJkalimlv

Chl<f-id«
Horflneia
Nitrate

Utrate
SuHatE

Tolal disaolvcd ftolidi

TclatQ'aanic carQDn

TQioliuBD«na«d lo ldo
Turbidily

uq/L ! S J 1 O.B6

ug/L

uf/L
ug/L
UQ/L
uq/L

uq/L
ua/L

uo/L

ua/L
uo/L

ug/L
UQ/L

UQ/L
ug/L
uq/L

uo/L
ug/L

UQ/L
uq/L

uc/L
119/L

ug/L
uq/L

u g / l
NTU

93200

56 B
24000

NO
2J2000

74 70
ND

149

276
3 B J

24400
61B0

1300
6.4 J

154

979000
22100OOO

20000000
200

22000
116000

35500000
6600

2BOOO0
742

7B.2

22B

795

89.0

7 7

J 1.0

B

J

79. B

247

1.2
357

56.2
4 7

68.7

224

713
H7.0

3.0

278000
404000

627000

121000
10OO000

4000
1000

21 7

a

j

.1

H

J

234

3 3 '
52.2

320000
460000

720000

79000
1100OO0

2000

21

B

B

e

11 3

4 3 1

91.1

68.8

79.5

52 7

4 5 !

65 6

19 9

337000
55S0G0

611000

36200
133000Q

3000
9000

112

j

H

J

J

11.6

161

103

95.6

97 B

160
59.8

9 1 0
6 1

3290OD
215000

7 '2000

116000
iiaoooD

2700
5000
33 E

U

J

J

H

J

J

J

NOTES:
1. GROUNDWATER FLOW DIRECTION ON

MAY 4 . 2 0 0 2 .

2. UNABLE TO SAMPLE IT-MW01 IN SEPTEMBER
2001. JANUARY OR APRIL 2 0 0 2 . PVC CASING
WAS DAMAGED AND PREVENTED ACCESS.

3. NE - NOT ESTABLISHED.

4. ND - NOT DETECTED.

5. MDC - MAXIMUM DETECTED CONCENTRATION
FOR AREA OF CONCERN (DOES NOT INCLUDE
"B11 QUALIFIED DATA).

6. NA - NOT APPLICABLE.

\

-Mwor/jy

LOCATION CODE.
SAMPLE NO

SAMPLE D*T£.
LOW-FLOW SflMPLEOi

PABAUFTFB

Metais - Unfitered
" I UPC

uq/L
uq/L
uq/L

uq/L

jq/L
uq/L
uo/L

56.8

PB-BEG-UW26

hat Samppad
SEP-OI

C«300<
17-JW-02

NO

RESUL T | VQ

56 8

• 51

79 2

N D I ^dmpln
APR-03

NA

BESULT | VQ

N 60000

LLOI;AIIUN Luift:

SAUPIE NO:
SAMPLE DATE-

1 OW-fFI f iw SAUPI rtl-
h>APAUFTFB 1 UlN l f

Acelone

UelbvLnnA ch lor i te
Toluene
Kvlenaa. to io l
«t/ar» - iti/ilt/iK/

*Juminup"r*

Sorium
CoDtJI

CoDDfir
* o n

Uanoanei«
Uercurv

Nictal

uuq/L
Uwq/L

uuq/L
uuq/L

uoq/L

uug/L
uuq/L
uua/L
uug/L

uuq/L
uuq/L

Uuo/L
uuq/L

4/pro/s - rftvsd

flquum
Cobdt

C.aaotr

Manaanvie
htchfll

Zinc

Uuq/L

Luq/L
Luq/L

luo/L
lua/L
ujq/L

luq/L
ug/l.

rattr Quattv Panmters
Alkotrvlv

CHoriOo

HordnfliB

Wrote
Sulloli
ToiddiBflolved 9d>dB
Tolol or aortic carbon

Total luiocndad AQbdi
Turbntly

luq/L
UJQ/L

iuq/L
lyg/L

•ua/L
uq/L

UO/l
uo/L
KTU

unr

170 J
21 J
100
210

93200

24000
12 1 J

59 5
232000

7470

0 15
15 0 J

119

276

24400

10.3 J
26.5
6180

1300
It, 2 J

1 2 1

979000
22100000

20O000OQ
22000

116000
35500000

B600
2BOOO0

712

IT-UW01 |

5530
19-N0V-9'

HO

K i l l \ |VQ

0 33

0 31

1320

323

a<5

516

It] 90

331

46.9

360000

1000
42O0DD

790OO

310000
8600
B400Q

B

B

5535/5535R
16-WAY-98

HO
HLiUL 1 1 Y<J

0 5B
22

2200
348

149

276

1970

395

47 5

1HJ000
3000

200000

140000

400000
7000
5000

8

J

e

CC30O9
10-JUL-02

NO

* SUL1 1 VU

3.5

0 19

117

75 9
7 5
9 . 1

563
292

15 0
31.3

b

a

J

1
J
J

J

62 2
82 5
10.3

2.B
715
316

26.2
124

90000
3400

111OO0
190

Halloo
279000

7100
4000

t.7

M
J

J
J

1
J

LOCATION t O l * !

SMJPLE N0-
SMIPLE DATE

LOW-FLOW SAMPLER!

P.P..UFTFB

NLtrnhrnrane

ftf*7/*J
At elan*

Benzene
Arnmompthnn^
flulononp 7-

CarboK d'Sul'KJe
F Ihylben/ane

Melhyiene chlorida
Toluene

' y l e n e y la ln l

u * 1h y In ugh Iho icn e 2 -
4#/£& - LttWerad
AJuminuiT

Horium
Ch'or'niu'n

Cabdlt
CoDuer

Iron
ManaanGBe

Nickel
< he ilium
Zinc

Uelaa - Fltereii
Aluminum

Af Ecmc
Barium

Cob all
CoDuar

I ID"

Uanaaaasa
Uc'Cu'y
Nlckal
ThQllluT^

Zinc
Water Coaitr Ptromotars
iikaiirnly

Chloride
Hurdnflsa

Sulinte
loLuLdi&^olyflQ aolidl

TDtalOfflonic carbon
Tncal HusDflnd*d go'ids

Turbidily

UN!T

uo/L

uric

0 33

PB-BFD-MW20

5960
17-N0V-9?

NO

W4111 1 1 vfl

5965
2B-UM--9S

NO

ht^UI1 •'4

1

BO3026
26-SEP-O1

HO

Kt ^UL1

CA3005
15-JAH-02

TES

KFSULI 1 VII

CB3001
04-APR.-G2

YES

HLSUL1

0 QBE

VU

J

UQ/L
uq/L

UQ/L
uq/L
uq/L

ug/L
ug/L

ug'L
ud/L

Ufl/L
uO/L

ug/L
ug/L

uq/L
Ufl'l

ufl/L
uq/L
11Q/L
uq/L

ug>L

uq/L

ufl/L
uq/ l

uq/L

uq/L
uo/L
uq/L

uo/L

uq/L
uo/L
uq/L

UO.ZL

uq/L
uq/L

uq/L
uq/L

uq/L
uq/L

uq/L
NTU

170 J

110

0 27 J
17 J

1.5
3B

21 J
100

516

2.9 J
10 J

0 93

0.15
U.JO

U 7 3
•I b

J

J

HJ

U

1.6

0.17

U.llf
0.9!)

u yi

1.1 J

5 1

93200
21000

4 5 1

12.1 J
59 5

232000
7170
15 0 J

ND
119

276

2 B J
21100

10 3 J
26.5
B1BD

1300

0 21
26 2 J
& 4 J

121

g 7 9000

2210000c
20ODODO0

116000
35&0OOOC

B600

2B0OOO
712

3190

19000

3 ! B
13.200

180

116

676

16100

6770
153

• 2.1

J

b
b

J

H

J

H

12
0.25

2.9

207

23900
7 6
7 1

15 B
5920

189
3 $

5 3

J

J

J

J

H
J
S

J
J

J

21000

3310

162

210000
19000000

20000000

32000000

71000

1950

1320

" 7 0
0 21

260000

21000000
1000O0O0

stoooooo

90000

10 9
2 8

2 H O 0

6 +
2 0

5.150

IBS

2 9

3 3

2b5000
22400000

9360000

I710000C
500

1!5000
1B.«

11
J

J

B

J

J

.]

,1

J

J

2 «

22500

32 B

6480
128

7.1

23 4

21300

5.7

6 ISO
129

7 3

21 e

280000
18000000

B200000
3200

26000000
1100

1.^000

B.B

8

5 3

a 6/

J

J

1!

•I

B

J

48.6

23700
1.7

6.1

30 5

B53
1 5 6

3 . 1

6 1 9

55 9

2 3 BOO

5.9
26.5
1130

156

3 2

59 2

229000
17300000

8850000

27BOO00C
710

13000
10.5

J

J
J

J

ti

J

J

J

J

J

CC3003
10-JLJL-02

YE5

NtiULI »(.

10

3 1
0.27
9.8

0 76

H

J

t l

83.1

21000

8.0

• 970
1 9 0

9 7

63.1

23900

B 0

5100
193

3.2

293000
19000000

8110000

35500000

33000
7 1

B

J

J

8

J

J

1600 FEET

NO DATE REVISION
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17 16 15 14 13 12 11 10 8

PB-3ED-MW14

SAMPLE NO
SAMPLE DATE

UN IS

P*flAW"T-"fl nasr

5900
18-N0V-97

ug/_
Ul hul 1 VI)

5905/5905B
1BMAY-9B

ug/L

•tLSULI vu

BD301B/aD30ie'
2B-SE"-0'

UO/t
WSL.I 1 1 V(J

CS3022
oa-«PR-a2

ug/L

HLSJL' v/l

G*nz«nt 0.34 | 1.' 1 1.1 T
Sfmrojotjes
0ini(ro-2-m«lhvinn«noi, 4,6-
Oinitroof'encl, 2 4 .

OmilrDlaluine. 2 4-

Nitrnon.lmH. 3-
NjUobflpjene

i*r\» - IMHnrett
A r i l me

CoOoll
Mangone•a

Nicn».

Tnoiiiu™

ArMnic
C noo it

Manganeie
Nickil
"ho Ilium

0 36

7 3
O.'O
6 1

0 34

0 045
7 3

66
73

0 24

0.045
73

66
73

0.21

26 Nj
14 J

19
'50

5B J

9 5 J
2B7

136
27B
NC

9.0 J

265
136

276

M
«

S.B

J

J

IB

1.1

ns

m
s.o

S3

ns

nr
7.2

NJ

J

•
J

B

«
BO

».S
287

us
27S

e.o
183
US
178

»&/*r Quotlr Parameters
Nil'olt 1000 |793OO| zwoo 23000 | 7MO0

J

J

PB-BED-UW19

SAMPLE NO
SAMPLE DATE

UNITS
OABAUFTFD

Acetore
fl*ni«na
0romo me thane

Methyuno cMarice

Xvlei>e9, talc.
XemtrolatJes
Bifl<2-ethy ho*vlJDntnolute

Noohthale-e

HFKfT

61
0 34

0 87

4.3

21

4.B

a E ;

unr

6B J
1)0

7.9 J

iaa J

9 / J

12

5950
14-N0V-B7

KtiU'. • v'l

U

n

JB

B.B

1.1

J

J
J

5955
1G-MAY-BH

rftSUI.I vu

I *

3 4

J

1

BD3025
04-OCT-O'

ug/L

H1S.I. 1

88
48
7.B
30
TOO

a.8
Metals • Ltotitterva
Barium

Metals - FJI*red
Barium

255

• * "

18DD

IMli

1920

ISM

noo

1740

BSD

ueu

vu

B

J
J

J

CBJ013
04-APR-02

1.J/L

42

8,7
171)

V.T
0.1

«U

J

J

J

J

1*2

K i

PB-BED-MWJ3
SAMPLE NO

SAMPLE DATE
UNITS

UASAMF'FB RFKr 1 urir

Acetone
£an;a^e
Ethyl Deniene
Methyiene c"lona#
Toluene
XVIBIB3, to:o
5etnra&t*itT

ai*[3-*thylnB*ylJo"lrTjiola
MethynaonLhaiene, 2-
Methy.pnenoi. 4-

NoD^Tho Bno

Metea - itifflerte
ArMnic
Chrorrium
iron

Mangonele
Metals - FJtermT
AfMftic
Iron

Mangone•!

61
0.34
130

4.3
72

21

4.B

12
IB

0.62

0 045
11

W95

BG

a.045

1095
SB

1600 J

25OC
230

160 J
1000

1600

37
37

43
SI

ND
20 6

7280
Tiro

2 9 J

1450 ,
OSS

BD302B
OB-OC'-Ol

ug/L
•<h!.ui 1 1 VU

WOO
2100
« 0

wo
wo
isoo

7.t

zz
31
21

4.1
13.0
72S0
niKi

1.9
3OSO

MB

4

4
4

J

B

J

CB3040
11-4PR-02

ug'L

KtSIJL 1 "4

1400
3500
230
WO

noo
woo

33
43
31

5(40
Z«

4490
Z1Z

J

J

J

PB-BE0-MW22

SAMPLE NO
SAMPLE DATE

UNITS
PABtUFTFB
VatoUes

Benzen*

Uethylene chloride

ppsr unr

0.3"
4 3

t30 J
96 J

6D3027
08-OCT-01

ug/L

Ht^jiJL 1 1 VU

o.eo J

CB3Q09
04-APB-02

HESULF V(J

Tl J
Metats - UnDtered
Barium 255 1 649 848 •10
lletals - F/terrO
LJanum m | 614 U t 817

BOGAR" ROAD
PB-BED-MW22

PATROL ' ROAD'

REACTOR FACILITY AREA

S ::

AA2-BEDGW 00 '

SAMPL: NO
SAMPLE DA'E

UNITS

^ARAMF'FO I flRSn 1 u n ^
FmbsSres
!liril"oDBniHne. ' . ! •

^inil'otoluene, 2.4-
3inil'ocaluare. 2.6

3enjere
CMo'obBniflrc

CMO'Orr^hgre

Meiiylene chlorine
Xylerafl. ID^C
SBfrxvototites
Bn(2-elnvneivlJD^'nomie

NflD^Sn Diane
Uttote - UnMeretJ
Aluminum

Arienic
Bonum

Cnrom.u"1

Iron

LerjC
Monooneie

Nickel
vholi-u"'

VonDO u"i

0.J6
0 10
0.10

0 31
"

1 5
4 3
21

4.6
D.62

3650
0.0'5

255
11

109i
15
BB

73
0.24

26
*t/at - filerrf
Araanie
Bonum
Iron
Moiooieie

0.04

255
'095

BS

o.a'
2.5

1.2

130
21 J
30 J

100 J_j
360

9.7 j
12

1020D
34 2

1B0O
307

51600
36 6

5'30
23B
ND

'08

5450
2O-N0V-97

UC./L
v<j

33
31

7.1
200

9240

922

9
-710

UOO
995 331

J

a

S«65
12-M*'-98

ug/L

KEi^L1 VU

0J1
2.5
1.2

V»

»

220

94
B.1

KHOO
34.2
»49
307

9 W »
3S.B
9130
Z38

O8

37»

M 9

B
J

BD300'
•B-OCT-01

UC/L

5LSU1.I 1 VG

49

30
t »
3 M

12

B.I
B43

7ZW

•ox

S.3

3.7
724
1300
S4«

J

J
J

J

H

J

CS3030
10-W-02

ug/L
Ht^ULI VU

4.B

w

2.9

«.e
3 U

2020

22B

J

J

J

J

B

a.o
338

207

4

ACID AREA #3

«IT-MW06

EB-RA-05

EB-RA-02

REACT0R1
REACT0R2

XT.

EB-RA-01

EACTOR

REACT0R4

PB-BED

PB-BE0-MW15

SAMPLE HO.
SAMPLE DUE

UN'TS
PfBlur tFB

*/nino-2,6'dinitro1oiu«iie. 4-
Dinilrctoluflna. 2.4-
DinilrotaluHna. 2.6-
Nilrobflnjenfl

AceCane

B*nr«na
Chloroform
Ethvlberuone
W«lhyl«nv chkoriOe

Totuan«
Tricrnoroethona. 1.1.2-

XvlarheB. lotal

Bn(2-ttnv^enylJQniri4jlale
Uainvlnoohlhaiane. 2-

NoDhlhalana
Mltetl • LK/ltlrtJ
Borium
ChroTHL^"
Iron
MonoOnvifl
TnolNum

time unr

0.22
0 IQ

010
0 3«

61

0 3«
0.62
130

4 3
72
a.2

21

4 B

12
0.62

255
11

1095
8B

0.24

0 97
a 6S

0 69

0 35

1600 J
2500

ND
!30

ISO J
1000

4.9 J

1600

37
37

Jl

1710
10.6
7280

1170
50.8

5910
18-N0V-97

og/L

NJ->iUL 1 1 VU

970
I.*

31
« M

B M

3 7

SI
32

• 0 3

B

B

5915
28-MAY-SB

U9/L

«t bUI. 1

O.M
0JB

700

140
B3
950
4.«

•ao

»
37
31

17W
20.B
4«KI
13B
5O.B

e

j

e

BD3019
09-OCT-01

ua/L

hh SUI 1 i l u

170
»70

150
HO
830

noo

35
24

401

Vttots • filerta
1 Borium
1 Thallium

255
0 24

1390
61.?

559 j

1
O K
B2.2

4*4

J

•I

J

CB1041
15-ABR-02

ug/L

hi- iUL 1 1 VU

0.97

87
BOO

31
440

H O

a?
25

< M

•33

J

../•.

PB-BED-MW27

P6-BED-MW27

SAMPLE NO
SAMPLE DATE

UNITS
PABAUFTFB unr-

DinitrotoJu*r.e. 2.4-

Dtnnrotolu«"B. 2,6-
Vototies
Acetone
Benzene
W«lhvl«rh« ahLoridf

Tofuene
XvlentA. total

SemveJatJes
llethyinaohthaient. 2-
Naphtnalena

Me fas - (fiVterea1

Vnenic
ChrorT*um
Iron

Monqoneae

Metals - Fihreif
Arsenic
Uongar,,,,

0.10
0 10

61
0.34

4 3
72

21

1 !
0.62

0 045
11

1095

BS

0 045

BE

1 5
1 1

210 J

130 J
S8 J
120 J
560

BD3032
09-OCT-01

uo/L

UtiLN. 1 1 VU

CB3012
09-APH-02

ug/L
KKlsLJI 1 1 VU

t s
1.1

210
t3O
88
120
300

24
17

ND
24 4

25700C J
*660

5 2 J
1460

24
17

4.0

43100
•80

J
J
4
4

H

1
»I |

0.99
O.M

100
70
M
73

4W

18
H

24.4
297000

4«M

9.2
HBO

J
J
J
4

J

4

< / .

UNH-BEDGW-001

SAUPIE NO
SAMPLE DATE

UNITS

'fR^TFR 1 Rpft unr

Dinilrob»n7#na. 1.3-
!>nllroro<u«nB. 2.4-

DpnilrotUufli>e. 2,6-

AcBtona
B*hi«r»F

U«lhyl«ne chloride
Tolban*
Xvlanei. Tctal

Bi • (2 - *1*i yiha • yl )o"[ n •>• t v
DimtroToluane. 2.4-

MaEhvlnophtholfine 21

Nophthoiaie
Mrtoa - Ltt&/wB0

Arian.c
Sortum

Iron
Wonoonege

ThflllKfn
Mrfots - f~jt*rtd
Barium
Manaoncse

Thallium

0 36
• 10
0 10

et

0.34
4 j
72
21

4.8

0 10
12

0.62

0.045
255
1095

88
0.24

255
86

0 24

D.B6

2 0
0.34

140 J
110 J
200 J
HO J
490

S O J

13 J
23
16

2 9 J
4S7
6400
649
ND

596
B99
ND

5440
2O-NOV-97

UU/L-

HLSUL 1 VlJ

9.1

2.3

434
•400
MS

44S
»*»

B

J

5'45
28-H*1'-9B

ug/L
KtbUI F , u

OM
3.0

0.34

«

130

• 5
13

457

Me

B

J

SO3008
03-OCT-01

ug/L

ULiULl

no
zoo
MO
4BU

5.0

11
tl

3.1
3B1

M l

3,4

3tr
• I i
4 J

J
J
J

J

J

B

B

C63039
12-APH-02

U9/L

rftSUL1 VO

MO

M
no
40
310

23
«

36B

see
B.7

Me
300

J
J
J

B

PS-BED-UW16

SAMPLE NO
SAMPLE DATE

UNITS

PABW/FTFR | HUM: Mnr

5920
24-N0V-97

ug/L
HtMJI 1 VU

5325
OI'JUN-98

ug'L

HV T)UL 1 va

B03020
io-ocr-01

ug/L

HtbUl 1

CB3037
11-APR-02

ug.'L

HHiUI 1 Ju

DhhilrotoluBnfl. 2.6- 0.10 11 1 1 n
Acvtone
BanJane

FtnylD*nnne
Uclhylvne chlonae

Toliitn*

Hvlflnas. tQijjl

8iif2-tthvlhakvl>nhlnaia!e
OichlcrOD«nzane. l . i -
Mut'iylnophtholana. 2-

haphtholane

Uttols - iMtitertO
Aluminum
Bonum

Chromium

rrmi
Land
Monoon«9a

Tnollium
Vonadium

utlca - raw-to
BorNjm
Chromium

Thol>ium
Vanadium

61
0.34

110
4.3
72

21

4.8

0.55
12

0.62

3650
255

11

1095
15

BB
0 24

26

255
11

0.24

26

930 j

BOO J
200 J
52 J

590 J
1E00

920 J
4.4 j

£4

52

11000

612
105

45900
40 4

2200
H>-

126

523
14 8

SJ 1
SB 3

*to

B.B
3*0

noa

no

4B3
34.4
1HO

133

B4.7

3m
0.6

98.3

B

J

450
140
WO
350
WOO

4.9
4.4

nuuu
812

ns
4M00
•0.4
Z20D

toi
1X8

323
14.8
W.I
BO.B

J
J
B
J
J

8

B30
800
200
S I
390
BOO

•4
92

8.4 A

ao

n
HO
eio

24
S.O

9.9

0.2

J
J

J

B

B

LEGEND:

•< . '

EB-RA-06

PB-BED-MW17
SAMPLE NO

SAMPLE DATE
UNITS

piflmijTFh;

Oimtr-oroluena. 2.6-
Nitrobanzant
VoV/frs
AC'ton*

Banitnt
Mfftnvlene chlo*id*
Ttilufliie
Avl*naa. total

Bi9'2-a1hylhenv[)DhinaPat#
Mnlhylnoahtnolen^ J -
NnnhThill-n*'

Hmtols - Un/»to'ti!
**«ahif
Rnrium

Iron
Mnnnonefte
ThnllKrm

DBSr

0 10
0.34

61
0 34

4 3

n
j i

4 6
1?

n f !

nn45

in95
SB

n n

unr.

3 6

2

290 J

700 J
330 J
730 J

1400

B 6 J
470

170

17 ̂  J

1290
33400 J
11700 .1

ND
U-'oti - ntrmt
AfiBnic
Rnrkjm

0 1145

?*5

13 1
1330

5930
20-NOV-97

ua/L
MLbUI.T Vu

0.34

10
«

140
300

ft**
mm
124

noa

J
B

5935
2«-MAr-9S

uo/L
RF^UL I 1 VU

05

4 *

8.8
to
w

MOO

B

s

13.1 1
«71 1

BD3021
03-OCT-01

ua/L
Kh SUL T VO

0 J 0

S7

41
no
990

a.n

5.4

ftii

2.7

•n

J

B

J

,|

4

C93U14
11-APH-02

uO/L

HI ^ULl

13
20
ISO
440

n

4.S
• M

1.7

*JD

0 7 0

VU

4
J

f

4

B

tfotff Gvot'tr Parameters
Cyanide, total 73 320 3 2 0

-X-

OVERBURDEN MONITORING WELL
LOCATION

BEDROCK MONITORING WELL
LOCATION

POND

CREEK, DITCH, CONVEYANCE

RAILROAD

ROAD

FENCE
B

PENTOLITE ROAD
RED WATER PONDS

AA3-BEDGW-00-

SAUPLt NO
SAMPLE DATE

UNITS
PABAMFTFO | H35; ur.r.

9Bnifl"e
BromomethaiH
Malhylone ch,o'iac

Tnch.oroathanfl
Semrvotif/ss
B<lt2-alhyir<Fxyi^hthalDte

Noph thole ie

0.3«
0 87

4.3
0 03

4 B
0.62

n
B.O .

9.2 .
3'

5 8 J
0 7 .

5*70
19-NOV-97

jg'L

UIS.ILI VU

s.e J

5475
14-MAr-flfl

.g/L
W :_SLLI «u

180 B

BD3005
27-S£o-Ut

ug/L
•ItiLL 1 VU

11

2B

CB3033
10-*PR-02

ug/L
KLiUL1

8
• .2
31

0.7

J
J

J
iHlan - LHmered
Thaniurr 0 24 HO n.i II 1.1 0
Uoratt - ntarstt
ThDllUT1 0 24 N ] 8.4 B

PB-BED-MW23
x '\x-

"7

TNTA-MW'O
SAMPLE NO

SAMPLE DATE
UNITS

PUJAUFTFB
Uctob - UnMersd
Arsenic
Barium

iron
Manoanete

RRsr

0 0 4 5
S55

1095
BB

unr

14 5
373

IB 7 DO
1530

5610
1B-NOV-97

UQ/L
NtbULI (VU

12-3
373

W2OO
B3O

5615
29-MAr-98

uq/L
HiSUI 1 1 VU

M.S

W7Q0
1390

CB3042
15-APR-02

ufp/L
HtSUL 1 IVU

47»
807

ItttUB - /l/eriK/
Barium

kon

Manqone^e

155 338
1095 9330

B8 1440

33S 1 1 I I
78» 1
1440

UU0 1
1370

3270
•23

AA3iBED(

AA2-BEDGW-001-

ACID AREA #2
MK-MW09

AA2-GW002.
PB-BED-MW19

MK-MW10
-a—x

MK-MW11

\ ?V EB-GM

MAINTENANCE SHOP
AREA

wo

IT-MWQ5 '

IWW09

NOTES:

1. SNAKE ROAD BURNING GROUND AREA WAS ALSO
REFERRED TO AS "SNAKE ROAD BURN PIT",
"SCHEID ROAD BURNING GROUNDS". AND
"DISPOSAL AREA THREE".

2. AREAS OF CONCERN NOT SHOWN ARE:

RESERVOIR #1
WASTE WATER DISPOSAL PLANT #1
WASTE WATER DISPOSAL PLANT #2
POWER HOUSE #2 ASH PIT

3. ALL CONCENTRATIONS LISTED EXCEED RBSCs.

A. MDC - MAXIMUM DETECTED CONCENTRATION
FOR AREA OF CONCERN (DOES NOT INCLUDE
"B" QUALIFIED DATA).

5. NE - NOT ESTABLISHED.

6. ND - NOT DETECTED.
. • < . , , •

PB-BED-MW17

MK-MW23

»EE#GM-02

aEB-GM-03

<K-MW1?

EB-PS-0

^MNTA-BEDGW-001

B-PS-03

EB-PS-04 "MK-MW22

TNT MANUFACTURING
AREA A

IT-MW10

WA-MW0U RESERVOIR

PB-BED-MW24J
PB-BED-MW14

RESERVOIR #2
BURNING GROUND

' - • • < * 3EB-GM-01 •"•V

\ " ' / •'

AA1-GWQ02

WA-MW02

WEST AREA RED
WATER PONDS

TNTC-MW03

PB-BED-MW13
PB-B-IU-MW24

SAMPL-Z NO.
SAMPLE DATE

UNITS
PARAU"T-5

D i m l r n l o l . i p n e . ? . & •

Volat#es
ACOLDnr

fienrene
Hethyene c"lonce

' • Iu# -B

Xyiene?. Lore
Semryowtites
NaaMholei-c

Metros • ^"Vterett
Arienic
BO'XT-

Irnn

Upngcnefte
Thailu-"

Motels - FUtereiJ
Bo'iu-
Traiiu-n

UK.

3D302 9
09-OCT-O-

ug/L
R^bJLi VU

CA3D01
i7-j*N-a?

ufl/L
H:SOL1 I V U

CL530DB
03-APH 02

uq/.

M;5.1 1 vu

CC3DD'
•2-JUL-JlJn

ug/L /"^

^ESJLT

0.43

170 J

110
2! J
100
570

nn
80
21

TO

0 4.1

J

J
91

M

« 0

B.7 J I B ,1 7

170

IN

no
2W

i
14

5 5

4.0

36 B
24DQD

232000
74 70

ro

2"00
6 4 .

B32

•42

836

4 ?

B82
4.1

b

B

tva

1170

J H 7

4.X

880
13400
4 2 0

8 / 0

4

TN-C-UWD3

S A M ° L E NO

SAMPLE DATE
u-»rs

PAB<U^TrS
ttetots (MWctBtl

AluTimuT
Ar»en c
Cnrorr^iurr^

Iron
Uunqonesc

Nicke
Thoiru-^i

4/r/ai • filereil
WonqcnesF
Nickel

3650
0.04 5

'1

1095
BB

7 3
0.24

ao
73

6150 J

2' b
30 0

23500 .

29SO
120
N3

2900

77 1

56 33
21-N0V-97

uq/^

•<;iULI 1 VU

2B90
120

woo
77,1

5635
iB-Uft-r'-SB

uq/-
HESU • VU

•030
184
30.0

23900

B73

8T7

J

CB3027
'0 APR-02

uq/L
•IHUi I 1 VU

S.B B

G-8 BURNING
GROUND AREA

SAMPLE NO
SAM=LE OATE

UN TS
PAHAUr r .
Metats - (MWered
Aluminum
Arflen.c

Bor tr-

Cnron-iun-
Iron

Lead
UanacrF^
Thai ium

IMIOS - ntirea
BuriuT
iron

Uanaanaap
TnolUm
Water Quoetr Pr*ltirt*eters

N Irate

unr

93200
56. B

S4000
' 5 4

23200<
79.2

7470
NO

24400
6180
1300
6.4 J

5410
17-NQV

uo/L

BCB-BEOC"

97

VU

S020
T7.B
SSO
4-2

22800
18.3
2140

388

1300

5415
1S-MA--

ug/L

1130

130

898

UO'

58

VL|

i l

30300 7
27-SLP-rJl

^LSL ' VlJ

W

27S

CAJ006
16 JAN 02

L g / .

4tSU_ IVU

V7
3.3

117
4.8 a

CB3007
03-A=S-0?

^E5U_ ~ VO

22000 7300 22000 | «4OO

CC300-
•2-JUL 02

Lg/L

ML iJL 1 VJ

3.8

HBO

868

neo
72S

J

PB-B;

SAMPLE NO
SAMPLE OATE

UN TS
PAPAurTcK unr
Votatiites

Bpnlore
£lhyloen^fne

Tp.uene
Ivlanca. to'.a

Bii(2-ethvihenvUp'<rhoo'.e
MalhvlncDh'.holene 2-
Ncpiihaiene

MetatS - l*>&ltrrcd
Barium
Thalliurrt

Itrttrs - FitereB
Arien c

Barhun-

0 34

'30

72
21

4.B
1 !

0.62

255
0 2 '

0.045

255

410 J
130 J

300 J
1300

5S J
34

3»

5660
ND

6 „
26S0

3-UW3
5890

13-NOV-67
uq/^

HESJ.l Vu

130

170
920

38
20
9

1690

wso

0

a
0

5895
29-MAY-96

u c / .
HI-SI II I I VU

4J

120
940

55
K

10

J
J

B53017

uq/w
*<hSI,l 1 vu

270

270
1100

7.7
2S

27

20*0
8.0

2090

J

J
J

J

J
8

J

CB3025
1O-AOB-02

uo/L
KrSlh I

4 O

130

300

1300

v i j

4
4

4

9.2
34

n
2BB0

9.1

2.5
iwo

4

R

J

TNTC-MW06

AAI-BEDGW-001
5*«PLE NO

SUWfLE CME
UNITS

5450
16-NOV 97

ug/L
RFSUL T |

DinrtrntPlugng. 2,4-

RDX

Wflthyleng chlonae

Xylenei, totqi

Methylnophtholenr. 2-

Uonqanese

Arsenic

• 34

0.045

a 045

I.B

212

28

loeo
11.7
•2P
979

1280

545S
12-MAT-9B

ug/L

Hi-SUI T I VQ

0.23
t.t

4.4
BOO

212
1330

2540
733

s.e
14*0
• M

NA
OCT-01
ug/L

ffESULT 1 VQ ffESULT] VU

NS

NS

NS

1AINTENANCE ROAD]

TNTA-BEDGW-QCMl

"PB-BED-MW16 . v ^ r i

20

TNTA-MW10(

'. TNTA-MW11

PB-BED-MW18

P6-BED-UW18

SAMPLE NO.
SAUPLE DATE

UNITS

PAftAMFThH
£xptos<res
Dinitrnbanzane, 1,3-

Oinitrololuene, 2.4-
Din.tr ololuBno. 1,6-

NikroQeniGne

KW*i
Acelone

Benzene
Chlorompthanc

Methylene chlonds

Toluene
Xvlenes. total
Senwwlat'tes

Bii(2-alhvlhB»virahthaloLe
Naphthalene

0.36
0.10

a io
0.14

61
0.34

1 5

4 3
72
51

4.a
0 6 2

Meto/s - wintered

Bcnum 1 255
Monqonese

Metals - Fiterea
Borium
Manganese

B8

! 5 5
BB

M9C

i

0.49

3 6

2

290 J
700 J
3S J

330 J
730 j

1400

1S-NQV-97
ua/L

NtbULI VI)

10

2.0

n

170

6 6 J

170 XM

1290
1700 .

1330
107

893

4

vn i

_ . .

5945
19-MAY-9B

UO/I
NESUL1 vu

0.49
3.8

S.7

420

*

Ml

M4 1

-

BD3O34
02-OCT-01

ua/L

"t.iul. i

M

35
47

SO

3.1

8W

B38

vu

J

J
J

4

CB3015
OS-APR-02

ug/L
rtt.iUL 1 VI?

U

74
410

8.8

aw
KM

J

4
4

4

1330 1
107

D

ACID AREA #1
o / • , !

ADDITIONAL BURNING
GROUND AREA

SAMPLE NO
SAMPLE DATE

UNITS

piBHUCTFH
£r/ttosires
*f"ino-2.6-dirntrotn<uenE. 4-

Amino-4.e-dinitrDtoluflne. 2-
TrimlroloJuene, 2.4.6-
*b/oS IM/ilerwO
Alu»n*ium

Ariflnic
ChromiiifTi

Iron

Monqanege

(1 J?
tl ??

1 8

3650
0 04S

11
W9S

68

«nt;

I n

4fi

110

!950 J

14. S
IS 5 J

IB 700
1530

5520
1B-NOV-97

uq/L

HLSJL11 va

B.5
is.e

U300
O 3 0

5625
29-UAY-98

Uq/L
HESJL VU

12.J
8810
444

803034
03-OC1-C1

uq/L
HtbUL vu

I B
» 1

BB3O

7.2
M.2

1B+O0

303

J
J
.1
J
J

CB3043
15-APB-Q;

Uq/L
wts j * :

4f l

no

1700

uetofs - latetea

Mnnqaneqe BS \ 1440 333 [_l L

^ABG-BEDGW-001

ROAD
-ABG-GW002 -x-

i -

UPPER TOLUENE
TANKS AREA

TNTC-BEDGW-001

TNT MANUFACTURING
AREA C

MIDDLE TOLUENE
TANKS AREA

. ; ! • ; . • » • - + •

,NgRTjH:;MAG/AZINE\

MK-MW15

MK-MW14

TAYLOR ROAD
BURNING GROUND AREA

TNTB-BEDGW-001 MK-MWJ7

LOWER TOLUENE
TANKS AREA

BEDGW-004

BEDGW-003

PB-BED-MW25

Hh-ULU-UW?5

5AMPLE NO
SAWPLE O*TE

UMTS
PAP.AML r R
Votaries
Benzene
CNO'O'orm

Helots - LhWered
BariuTn
Monooreap
Thfllhu-n

VrtnK - Fitered
Ba'iu'n
Monno^aae

Thou ur"

unr

110
11

24000
7470

ND

24400
1300

6 4 J

BO3030
05-OCI-01

uq/L

HLiiLJL ' V(J

OJ?
1.1

•s.o

J

CA3DD!
16-JAN-02

uq/L

m?.UL i i v u

4.7 a

CB3004
03-AOH-02

uq/L
HLTiUL 1 1 VtJ

434

452

CC3005
1 1 - J U L - O ;

ug/L
NtSULl •u.

834

H.O
a.4 J

IT-MW01

IT-MW01

SAMPLE ND
SAMPLE DA'E

UNIT*;

PAPAUFTFR MDC
Metals - Lto'ttereO
Iron

MonaaiHHo

33200C
7470

Metals - filereS
Iro"
ManqunHBp

E'BO

•300

5530
19-NOV-97

uo/L
H-S.ll F 1 VU

1320
313

U l

5535/5535B
16-MAY-9B

uq/L
KhSJ vu

3300
34B

K70
3S5

J

NA
01-SEP-D1

uq/L

HLSULI 1 VU

Unable (o sample

Unable la Sample

Unable to Sample

Unoole to Sample

NA
16-JWJ-02

uq/L

H\ SL'I 1 1 VU

Jnable to Sumnle
Jnabln I D Scmple

Lfnaljle to Sample

UnoDle '.a Sample

N*
APB-02
uq/L

HI-SIJL r | VCJ

Uncble to Sample

Jnqpke to Samnlo

CC3009
10-JUL-02

uq/L
ntbUL | | v u

Unable to Same1*

Unobie to Sample 328

SAMPLE NO
5JMPLE DATE

UNITS

PARAMFTR
Sei7* w&a ti/es
Bip(2-elfy i-fl.v >D"L"oiclfl
Metois - ttrWtyeH?

ArBa"c

Iran

Uonaonate
Aifftaa - Wfav-tra
Bar-um
Iron

Mongon^e ^ ^

4 8

0 045

255
1095
SB

255

1095
8B

unr

3 6 J

22 7

17B0
41700

1140

1750

16300
812

T

5420
17-N0V-97

ug/L

KliULI 1 VU

41700
877

«300
8»4

MTB-BEDOW-001

ia-MAT-9H
ug/L

NLblTLI | V^

BD3009
28SEP-01

ug/L

W-^jUL 1 va

13 B

12.8

mo
13000

M

KWO

lit

BD^OU^R
05-0CT-O1

og/L
w ^UL i i vri

r

1380

CB3019
O5-APB02

uq/L
msui i IUU

S74

TNTC-BEDGW-UU1

SAMP-E SO
SAMPLE DATE

UNITS
PAHAUFTFR
Yotj/tos

Ue [hy lent chloriaa

Nylanea laLn

unr

Q.34

4.3
2'

4-0 J
160 J
1300

BQ304 2
04-OCT-Ol

UQ/_
KhSJI 1

ieo
190

vu

J

CB3026
09-f i -OJ

uq/L
KLSUI l l vQ1

B.4
W
SO

J
J

Stmiroiofitos
NaDhlhaiene 0.62 34 5.2 J 1.9 J
HUtats • an/ileraB

A/aan c
UancnnflBB
Thallium

Urta/s - f/rirea

Arnenic
Mcr*goneae

0.045

BS
0 . 2 '

0.C45

BS

4 1 J

2/1
ND

6 J
2B0

4.1
171

8J>
290

j

J

4 J B

MK-UW17

SAMPLE NO.
SAMPLE DATE

UNITS

OARWFTFB
irplasives
AmiOQ -2.6-dinitrototuend 4-

Amino-4.o-oinilrotoJuene 2-
Dkiltralolueno 2.4-

Sinilrotoluene, 2.6^
TrJnlirololuant. 2.4.6-

Se/rffalat^es
Dnitrotoluene. 2.4-
Dlnitrotoluene. 2.6-
lna« no( 1.1.3 - to Jp vr cne

Metals - UtA/tereS
Aluminum

Ara«mc

CoDolt
Iron
Ltaa

Manaanese
Nickel
Thalkum

Metals - fiteretf
Alumioum

ArAemc

Cobalt
Iron

Leoo
Monaanese
Nickel
Thallium

Knur i urn

0 11

0.22
0.10
0,10
1 82

0.10
0.10

0 092

3650
0.045

73

1095
15

SB
71

0.24

21
26
5 B

4,0 J
GS

> 0 J
1 t J
1-0 J

5920 .
IS.7
101

44 300
16 4

13600
240
NO

5790
21-NUV-97

ug/L

HESUL F VI

3 4

a.8
784

44300

14W
ts*

3650
0045

73
1095

15

BS
73

0.24

7430
3! 0
105

41600
17

6850
248
ND

34 VO

aeo
140

27-MAr-98
ug/L

RESULT J vQ

S.7

1.7

I B

Bt20
H.7

4 WOO

M.4
1120

130

J

.1

BD3OI2
01-OCT-01

ug/L

HEbULI vu

21
14

s.e

13

2.0

to

S.O
101

14300

1770
140

J

J

CB3038
12-APR-02

ug/L
hh'jUL 1 vu

22
28
8 J
4-0
OB

*.O
14

4*00

SB.7
neoo

«so
208
B.8

7*30
22.0

41800
17.0
H70
131
tt.1 B

8.5
MM

14800

«30
248

•f
4UO

BB.S
nsoo

U30
Z14

J

J
J

J

U

J

03

GCL-MW02B

;®GCL-MW01
SNAKE ROAD
BURNING GROUND AREA

WEST " SCHEID " ROAD

TNT MANUFACTURING
AREA B

TNiA-BEDGw-001

SAMPLE NO
SAMPLE DATE

UNITS
PARAUETFR 1 Hpsr 1 u n r
ttptos- yes
Amino 2.G-dinitrutaiuene, 4-
Amino-4.6-(linilrotaluene. 2

yWr/Jss
Acetone
Banfane

E Ihylben zene
Methvlene chloiiflE
Taluflite

Xylenei. total
Sefntrofotiics
Bi942-alhvlhekYl?phlhalale

Chrysene
Dibenzo'uro"
Fluarpnp
Melhvlnoohlhalene. 2

NoDhiholene
Phenonlnranp
MelaB - Unnierea
•Jumkium

Araenic
Borium
Chromium

iron
Land

Manganese
Nickel
Vanadium
Metals • fi/rered

Barium

0 22
0 2 ;

61
0.34

130
4 3
7?

21

4 8
9.2
2 4
24

12
0.62

IB

3650
0 04S

255
11

10B5

15
8B
73
36

1 3

0 55

290 J

700 J
240 J
330 J

'30 J
1400

8.6 J
15 J

1! J
2B J
• 70
170

74 J

8300 J
If 3 J
12B0

37.2 J
13400 J
IS 4 J
1170C J
75.7 J
36 9 J

BD3037
09-OCT 01

uq/L
RESULT VlJ

13
0.33

700
240
330
730
MOO

B.S
15
11
28

470
170
7 4

•to*

noo

trroo
7S.7

J
J
J

J

J
J
4
i

J

J
J

J
•1

CB1044
15-HPH-02

uq/L
HISUL1 1 VU

u
035

290
4«0

no
170
830
HOC

4 7

M

8300
17.3
471

37.2
33400

«.4
KX>

36.8

255 330 3*3 J 3S8

J
J
J

4
4

J
.1
•1
J
J
J

•)

4

4

H

EAST SCHEiD ROAD-1.

-BED-MW26
IO

•'•it:-
EB-SP

\

• * • . ! . ! . - . . • "

PB-BED-MW26

SAMPLE NO
SAMPLE DATE

UNITS
PARAUFTFD unr
Metals - (Mflr»r,t>

Aluminum

*rfiflnNC
Barium
Chr"0mium

Iron
Lead

Manganese

93200
56 8

2 40O0
4J4

i3200(
79 !
74 70

Not Sampled
SEP-01
ug/L

fjESULT VU

NS
NS

NS
NS
NS

NS
NS

CA3004
I7-JAN-02

uq/L

msui 1 1 vu

•3100
5S.S
»70
454

232000
79.2
7470

No! Sompled
APR-02
ua/U

HESUL1 Vu

NS
NS

NS
NS

NS
N5
NS

No I SompJed
02-JUL-02

uq/L

HtSULI IVU

NS
NS
NS

NS
NS
NS

NS

-X-

KUEBELAR DITCH

MK-Mwie

SAMPU NO.
SAMPLE OATE

(JM'S
P*P*WFTFP 1 HHSr urn
Mttaa - IMmerea
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Figure 7-2. Iron vs. Filtered/Unfiltered Ratio
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Figure 7-3. Unfiltered Iron vs. TSS
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Figure 7-4. Manganese vs. Filtered/Unfiltered Ratio
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Figure 7-5. Thallium vs. Filtered/Unfiltered Ratio
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Figure 7-7. Arsenic vs. Iron
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