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

Quality Assurance Project Plan (QAPP) (IT, 1 996b), and Site-Wide Safety and Health Plan (IT,

1 996c).

KNSi?9BOWJ02 GW/F.Txti6124M30 14 PM) ES-1
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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

KN3JPBOW/M GW/F-TxvtK4iO3(1 14 PM)E ES-25
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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
nitroarornatic 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 wamter quality at all twelve areas but only two areas
(WARWP and Maintenance Shop Area [MNTA]) exhibited SVOCs that may be site-Telated.

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

KN3/PUOW/02 CW/Tj6VW4.x3(I:34 PM) ES-3
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attributable to site contamination are benzo(a)pyrene, dibenz(ah)anthracene, and indeno(l,2,3-

cd)pyrcne.

Common organic compounds detected above the RBSCs at PBOW included arsenic, iron,
manganese, and thalliurn.

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

II, 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

a 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 RI/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 I 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 II, 2002.

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

Consultants, Inc. (0CI) 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, 2001 a) and Site-Specific Safety and

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

Quality Assurance Project Plan (QAPP) (IT, 1 996b), 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 TNTA, 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. Chromatogramrs are provided in Appendix 0 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 I to June 30, 1946, the USACE 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 USACE through Ravenna Arsenal to

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

[D&MJ, 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, 1 997a).

NASA acquired PBOW on March 15, 1963 and currently utilizes the site. The General Services
Administration (GSA) 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 (XXXM 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 Seffing

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

Conservation Service ISCS3, 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, I 997a). 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 [USGS1, 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 clastics (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, 1 997a). 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 mite. 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 IO 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 l,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 pyritelcarbonate
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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 outwash, 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 Surveyfor 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

KNVPBOW102 GW/F TxU6/24/3( 1:14 PM) 2-3



PBOW 2002 OW Data Summary and Evaluation Report
Section: 2.0
Revision No.: 2
Date: June 2003

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 inigation, 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.

2.242 RegionalHydrogeology
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 (ftl/day) and

a vertical hydraulic conductivity of 1.2 ftlday (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, 1 997a).

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.

Q_ 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 TNTAreas
TNT was manufactured in three areas, designated TNTA, TNTB, and TNTC (Figure 1-2). 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 TNTAreaA
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 11
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 34, 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-MWIO, and -

MWI I) and two are bedrock wells (BED-MW17 and -MWIS). Ten nitroaromatics were
detected, nine above RBSCs in the overburden wells. Five nitoaromatics 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 I 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-MWl7 while 4-

A2,6-DNT, was detected above the RBSC in well PB-BED-MWI8. The only nitroaromatics

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

BED-MW 18. Filtered inorganics from overburden wells above RBSCs in 1996 included arsenic

(MK-MW23), manganese (MK-MW23, TNTA-MWIO, and TNTA-MWI 1), vanadium (MK-

MW24), and iron (MK-MW 10). Filtered inorganics above RBSCs in 1997 included arsenic

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

MWI 1), chromium, iron, vanadium (MK-MW24) and bariwn and iron (TNTA-MWIO). 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-MWI7 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-MWI8.

In well PB-BED-MWl7, 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, I 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 (jig/L) of 4-2,6-DNT. Three VOC compounds (acetone [2.95 pg/L], carbon
disulfide [11.5 pigAL], and methylene chloride [3.75 Vlg/L]) and I SVOC (di-n-butyl phthalate
[1.3 Vg/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 1 1,000 gg/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.

Nitroarornatics 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 gag/L (GW-06).

KN31PBOW/0, GW/F-TxW624l03(1:14 PM) 3-4



PBOW 2002 GW Darn Summamy and Evaluation Repoit
Section: 3.0
Revision No.: 2
Date: June 2003

Total DNT was detected in 6 of the 9 samples with the highest analytical result of 13,800 ,ug/L in

groundwater from GW-1 0. 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-OR. 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 Jpg/L (GW-10). 2,6-

DNT was found in the groundwater at GW-O1, GW-03, GW-08, and GW- I0 at concentrations as

great as 5,610 pg/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-I0.

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

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, 2001d). 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]>IE-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).

KtY3PBOWIO0 0W1F-TxMI43(;1A4 PM) 3-5



PBOW 2002 (GW Data Summary and Evaluation Repon
Section: 3.0
Revision No.: 2
Date: June2003

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

Qt 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, 2001e).

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/SDO7 and SW08/SDO8. SWO7

and SDO7 were collected near the beginning of Ransom Brook, approximately 250 feet north of

Magazine Road near the former red water settling tanks. SWO8 and SDO8 were collected north
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of TNTB, approximately 200 feet south of Fox Road and approximately 3,000 feet downgradient

of SWO7 and SDO7 ([CI, 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 SDO7 had detections of five VOCs and
fourteen SVOCs. Using the lOX rule (10 times the soil RGO to account for less exposure), all
were below RGO screening levels. The only nitroaromatic detection in SDO7 was TNT at a
concentration of 25 mg/kg, below the lOX rule of the soil site-specific cleanup level of 3.36

mg/kg (IT, 2001e). Eleven organic compounds were detected in sediment sample SDOS, 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 SS13. SB09 was collected
from the borehole for monitoring well MK-MWI7. Sample SS13 was collected in the vicinity of
the railroad tracks southwest of the Fortifier House, Building 463 (IC, 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 SBO9, 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 jig/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-MWI6 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-MWI 7. The
maximum concentration of any nitroaromatic detected in MK-MWI7 was 11 UIg/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-MWl6 and MK-MWI7 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

KN3/PBOW/02 GW/F.Tx'24V3(W 14 PM) 33-8



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

in upgradient well MK-MWI 6. Only one nitroaromatic compound, 4-A2,6-DNT, was detected

above its RBSC. This exceedance occurred only in downgradient well MK-MWI7. 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-MWI7 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-MWl6 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-00 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-sereening 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 I 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 (IE-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<IE-5 and Hl<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, 2001 e):

TNTB Cleanup Level
Chemical of Concern (mgfkg)

Nitroaromatics,
2-amino-4,6-DNT I 0.40
4-amino-2,6-DNT 0.40
2,4-DNT 7.50
2,6-DNT 2.75
2-Nitrotoluene 74
2.4,6-TNT 3.38
Polychlorinated Blphenyls_
Aroclor 1254 0.16
Aroclor 1260 2.87
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 5.43
Benzo(a)pyrene 0.54
Benzo(b)fluoranthene 5.43
Dibenz(a,h)anthracene 0.65
lndeno(1 ,2,3-cd)pyrene 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 TNTArea 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 TNTA, 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 mglkg

(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-MWO3, TNTC-MWO4, TNTC-MW05, and TNTC-MW06) and one bedrock well

(PB-BED-MW13). Overburden wells TNTC-MW03 and TNTC-MWO4 were not sampled due

to insufficient water present during sampling activities (D&M, 1 997a). One nitroaromatic (2,4-

DNT) was detected slightly (0.1 g/L) above its RBSC in overburden well TNTC-MWO5. 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-MWI3. 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-MWO4, TNTC-MWO5, and TNTC-MW06)

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

monitoring well, PB-BED-MWl 3, 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-MWO6 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-

MWO4, TNTC-MWO5, and TNTC-MWO6 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-MWO4, and chromium in well TNTC-MWO6.

Nitrate was detected above its RBSC in well TNTC-MWO4 during the 1997 sampling event.

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

Enitroaromatics, 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-MWO4;

aluminum, arsenic, chromium, iron, and lead in TNTC-MWO5; and only iron in well TNTC-

MWO6. VOC contaminants benzene, methylene chloride, toluene, and total xylenes were above
RBSCs in bedrock well PB-BED-MWI3. 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

I 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 pig/L (GW-07) to 20,100 p1g/L (GW-08). Total DNT was

detected in all but one sampling point (GW-03) with concentrations as great as 21,100 tg/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, 2001 c), 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,

2001d). Results of the BHHRA indicate that cumulative human health risks associated with total

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

management ranges for cancer risk (i.e., ILCR >IE-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>1E-5), and cancer risks associated

with exposure to sediment contributed significantly (ILCR>IE-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 TNTA and TNTC) (IT, 2003).

3.1.2 Red Water Pond Areas

3. 1.21 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 I 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-MWO9, MK-MW10, MK-MWI 1, 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-MWl4 and BED-MWI 9) and two overburden wells (WA-MWOl 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, 1 997a).

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 DPO9, DPIO, DPI I, and DP18. Groundwater samples collected
from direct-push borings with detected nitroaromatics exceeding RBSC levels included DPO8,
DPO9, DP I, DP12, DPI3, DP15, and DP17. A maximum nitroaromatic concentration of 680
pg/L 1,3,5-TNB, 270 pgIL 1,3-DNB, and 950 VtgAL 2,4-DNT was detected in DPI3, 7.1 jig/L
2,4,6-TNT was detected in DPI I and 2.7 lig/L 2,6-DNT was detected in DPO9 (IT, 2000b).

A baseline ecological risk assessment was performed by Shaw in 2001 for the WARWP (IT,
2001f). 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.Z2 Pentolite RoadRed 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 firther 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-MWO5 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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nitroarom~atics (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 DPOI, DPO2, DP03, DP06, DPO9, DPIO, DPI 1, and DPI6. Maximum
concentrations included 9.3 mg/kg 1,3-DNB and 25 mg/kg 2,4-DNT in DPO3 (4 to 5 feet), 1.7
mg/kg 2,6-DNT in DPI0 (9 to 10 feet), and 2.7 mg/kg 4A-2,6-DNT in boring DPI I (0 to 2 feet).
Groundwater samples with detected nitroaromatics exceeding RBSCs included DPOI, DPO3,
DPO4, DPO6, DPO7, DPO8, DPIO, DPI I, DPI2, DP13, DPl7 and DPI8. A maximum
nitroaromatic concentration of 600 jig/L 1,3,5-TNB was detected in DPI 1, 4,800 VgfL 1,3-DNB,
6,800 jtg/L 2,4-DNT in DPO3, and 400 Vg/L 2,6-DNT was detected in DP1O (IT, 2000b).

A BERA was performed by Shaw for the PRRWP in 2001 (IT, 20010O. Results of the risk
assessment showed that environmental media at the PRRW? 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 >1E-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 PR.RWP receptor at levels exceeding
the respective risk management ranges.

3.1.3 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 TNTA (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

KN31PBOWM2 GW/F.TT24103t 1; 14 PM) 3-19



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

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 bum 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).

K..
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4.0 FieldActivities

4.1 Intoduction
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 USACE and the Ohio

Environmental Protection Agency (OEPA) agreed that fiuther 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, 2001 d). 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-1 10-1-4000 (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 BK8 1 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 0.01 0-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 I to 2 feet of

bentonite pellets were added above the cement-bentonite grout within the black steel casing to

ground surface. The black steel easing 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 Grundfosgm

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-DPO2, -DPO3, TNTC-DP 13,

and -DP19), 4 pre-existing overburden wells (MK-MWI7, TNTA-MWI 1, TNTC-MWO4, and

TNTC-MWO5), 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-00 1, Acid Area 3
[AA3]-BEDGW-001, Additional Burning Ground [ABG]-BEDGW-001, BG8-BEDGW-001,

MNTA-BEDGW-01, 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 [AAI]-BEDGW-001 was not sampled due to extremely high H2S

vapors encountered at the well. Overburden wells MK-MWI6, TNTA-MWI0, and TNTC-

MWO3 could not be sampled because they were dry and overburden well IT-MWOI 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 nitroarornatics, 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 nurnberFP700I) 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-MWI 6, 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-mnicrometer high-

capacity filter attached to the discharge line of the bladder pump. lf 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 AAI-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 1 GOOC 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 '/2 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 IDW Management
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 1. 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 (QAIQC) 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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Modifcations to the Laboratory Data Validation Functional Guidelinesfor 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, 1 996c) and QAPP (IT, 1 996a) 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 Evatuaton

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 lOX 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 lox ofthe 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 (E1-6) 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 farther 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, His 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 5.41. 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, 2001d) 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.

KN3,PBOW/02 CW-Tx6124/03( 114 PM) 5-5



PBOW 2002 GW Data Summary and Evaluation Repow
Section: 6.0
Revision No.: 2
Date: June 2003

6.0 Investfgatfon 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-MWI6, 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 64. Figures 6-1 and 6-2 show

data from overburden/shale wells for November 2001 and May 2002, respectively. Figures 6-3
and 64 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
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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 flfft. Hydraulic conductivity of wells completed within the surficial deposits measured

by slug tests ranged from 0.74 ft/day (AAI-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 f/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.

8.2.2 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 identify 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 ftl/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 mlmin 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 comer. 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 ft/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-MWI6
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-AAI-GW002/IT-AAI-BED-

GWOO 1, 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-GWO02/ABG-BED-GWOOI. 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 & l 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 612 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 I, 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, and TNTC-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 AAI-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 1 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-MWI4 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. Groundwater quality

parameter nitrate exceeded the RBSCs at a concentration of 24,000 ,ug/L.
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2002 Wet Season Sampling Event (Apr1. Nitroaromatic compound 2,4-DNT, detected as

a SVOC, was above the screening level at a concentration of 19 ig/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 g&g/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-MWI4 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-

MWI5, 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-MWI5 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-MWI 5. 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-MWI5 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-MWI5

(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-

MWI5 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-MWI 5 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 nitroarornatics 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-

MW IO is located north of Maintenance Road, downgradient of the Wash House (Building 136).

Well TNTA-MWI I 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-
MWI 0 was dry. Only a limited sample volume could be collected from TNTA-MWI I due to
insufficient water. Groundwater from TNTA-MWI I was analyzed for VOCs, SVOCs,
nitroaromatics, dissolved metals, and total organic carbon. Three bedrock wells (PB-BED-
MW17, PB-BED-MWI8, and TNTA-BEDGW-0Ol) are present at TNTA. Bedrock well PB-
BED-MW17 is located sidegradient of the TNTA area, PB-BED-MWI8 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 DP2 1 (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-MWI I 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-MW1 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-MW!7. 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-MWI 7; acetone and chloromethane exceeded RBSCs in well PB-BED-MWl8;and

benzene, ethylbenzene, and total xylene concentrations were above RBSCs in monitoring well

TNTA-BEDGW-OOI. SVOC naphthalene was detected above the RBSC in wells PB-BED-

MW17, PB-BED-MWI 8, and TNTA-BEDGW-001. Bis(2-ethylhexyl)phthalate, chrysene,

dibenzofuran, 2-methylphenol, and phenanthrene were above their action levels in well TNTA-

BEDGW-OO I. Arsenic and barium were the only metals above the RBSC in both the unfiltered

and filtered phases in well PB-BED-MWI7. Barium was the only metal above the RBSC in

unfiltered and filtered samples from well PB-BED-MWI8. Arsenic, barium, manganese, and

nickel were above RBSCs in well TNTA-BEDGW-00 1, but only in the unfiltered metals sample

while barium exceeded the limit in the filtered sample (Table 6-9).

2002 Wet Season Sampling Event (Apri. 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-MWI7 and TNTA-BEDGW-OOl. 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-MWl7);

barium and manganese (PB-BED-MWI 8); and arsenic, barium, iron, lead, manganese, and

vanadium (TNTA-BEDGW-OOl) exceeded RBSCs. In the filtered samples, barium exceeded

RBSCs in all three wells. Arsenic (PB-BED-MW17) and manganese (PB-BED-MW IS) 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-

MWI 1. 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-MWI 7 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-MWI 8 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 R.BSC during November 1997 in
well PB-BED-MWI7.

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, DPO2, was collected downgradient of the Fortifier House (Building 453), and the
other sample, DPO3, 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-MWI 6 was dry during the

October 2001 sampling event, so no sample was collected. Four bedrock wells (TNTB-
BEDGW-00 1, -002, -003, and -004) are present in TNTB. Bedrock well TNTB-BEDGW-00I 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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BEDGW-004 is located downgradient of the Wash House (Building 458) (Figure 6-17).

Groundwater was analyzed for VOCs, SVOCs, nitroaromatics, metals (unfiltered and filtered),
cyanide, and water quality parameters.

6.4.4.1 Temporary Piezometers
No nitroaromatics or VOCs were detected in the screening groundwater sample from DPO2.

2,4,6-TNT was detected in the groundwater from DP03 but at a level below the RBSC. One
VOC (acetone) was detected but was also below the RBSC limit (Table 6-7).

6.4.4.2 Overburden

2001 Dry Season Sampling Event (October). Four nitroaromatic compounds were
detected in well MK-MW17 (2,4,6-TNT, 2,4-DNT, 2-A4,6-DNT, and 4-A2,6-DNT), all above

the allowable RBSC limit. Nitroaromatic 2,4-DNT was detected as a SVOC, along with

indeno(l,2,3-cd)pyrene, both exceeding RBSCs. Arsenic, cobalt, iron, manganese, and nickel
were detected above RBSC levels in both the filtered and unfiltered metals samples (Table 6-10).

2002 Wet Season Sampling Event (April). Five nitroaromatics (2,4,6-TNT, 2,4-DNT, 2,6-
DNT, 2-A4,6-DNT, and 4-A2,6-IDNT) were detected in well MK-MW17 above screening
values. No nitroaromatic compounds were detected in well MK-MWl6. Nitroaromatics 2,4-

DNT and 2,6-DNT, detected as SVOCs, were above the screening limits in well MK-MWl 7. In
the unfiltered metals, iron, manganese, and nickel were detected above RBSCs in well MK-
MW16 and aluminum, cobalt, iron, manganese, nickel, and thallium were detected above RBSCs
in MK-MWI7. Filtered metal samples from wells MK-MW16 and MK-MW17 both exhibited
manganese and nickel above RBSCs and cobalt and iron were above the screening value in only

well MK-MWI7 (Table 6-10).

6.4.4.3 Bedrock

2001 Dry Season Sampling Event (September-October). No nitroaromatics were
detected in the bedrock wells at TNTB. One VOC (benzene) was detected above the RBSC in
wells TNTB-BEDGW-003 and TNTB-BEDGW-004 while acetone was above RBSC levels only

in well INTB-BEDGW-003. Arsenic and barium were found above RBSCs in both the filtered

and unfiltered samples in wells TNTB-BEDGW-001, TNTB-BEDGW-002, and TNTB-

K. BEDGW-003. Aluminum chromium, iron, lead, manganese, and vanadium in well TNTB-

BEDGW-003 were above RBSCs in the unfiltered metals sample and selenium was above the
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RBSC in the filtered sample. Iron and manganese were above the RBSCs in the unfiltered and

filtered samples in well TNTB-BEDGW-004 (Table 6-11).

2002 Wet Season Sampling Event (April). No nitroaromatics were detected in the bedrock

wells at TNTB. One VOC (benzene) was detected above the RBSC in well TNTB-BEDGW-004

and two VOCs (acetone and benzene) were detected above RBSCs in well TNTB-BEDGW-003.

SVOC naphthalene was detected above the RBSC in well TNTB-BEDOW-003. Barium was

detected in unfiltered and filtered metal samples above RBSCs in wells TNTB-BEDGW-001,

TNTB-BEDGW-002, and TNTB-BEDGW-003. Six other unfiltered metals (aluminum, arsenic,

chromium, iron, manganese, and thallium) were also found in well TNTB-BEDGW-003. The

filtered metals above RBSCs were only iron and manganese found in well TNTB-BEDGW-004

(Table 6-1 1).

6.4.4.4 Summary of Sampling Events, TNT Manufacturing Area B
Nitroaromatic compounds and nitroaromatics detected as SVOCs have consistently been present

in the overburden groundwater in monitoring well MK-MWI 7 during all sampling events. Since

sampling in November 1997, unfiltered metals continually present in both overburden wells

above RBSCs have included iron and manganese, whereas manganese has continually been

present only in the filtered samples. Iron has consistently been present in the groundwater above

the screening limit (filtered samples) in well MK-MW17.

Nitroaromatic compounds have not been detected in the bedrock monitoring wells at TNTB and

only VOC compound benzene has consistently been found at wells TNTB-BEDGW-003 and

TNTB-BEDGW-004. Barium has fairly routinely been detected in the unfiltered and filtered

samples above the screening limits in all wells except TNTB-BEDGW-004. Unfiltered metals

found in wells TNTB-BEDGW-001. TNTB-BEDGW-003, and TNTB-BEDGW-004 routinely

above RBSCs include both iron and manganese.

Well TNTB-BEDGW-004 is located near a washhouse where sellite (sodium sulfite) was used,

and groundwater in the vicinity may have been impacted by site operations. Sulfite will oxidize

to sulfate in an oxidizing environment and raise sulfate concentrations above background levels.

Wells impacted by sulfate can be identified by an anomalously high sulfate/chloride ratio. For

instance, the October 2001 and April 2002 TNTB-BEDGW-004 samples exhibit sulfate/chloride

ratios of 17 and 57, respectively. In comparison, the sulfate/chloride ratios for the background

samples are all below 1.9, with a mean of 0.4.
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6.4.5 TNTManufacturingAreaC
Two groundwater samples were collected during the direct-push operations at TNTC. One

sample, DP13, was collected downgradient of the Wash House (Building 616), and the other

sample, DPI9, was collected downgradient of the Fortifier House (Building 693). Groundwater

collected from the temporary piezometers was analyzed for VOCs and nitroaromatics by the

screening method previously discussed. Figure 4-3 shows groundwater analytical results above
preliminary screening levels from the 2001 direct-push groundwater sampling along with the

locations of the 2000 direct-push groundwater samples.

Three overburden wells were scheduled to be sampled. Overburden monitoring well TNTC-

MWO3 is located north (downgradient) of TNTC and west (side-gradient) of the Waste Water

Settling Basins (Building 657), TNTC-MW04 is located downgradient of Wash House (Building

626), and TNTC-MW05 is located downgradient of she Wash House (Building 606).

Overburden well TNTC-MW03 was dry during the October 2001 sampling event, so no sample
was collected. Two bedrock wells (PB-BED-MW13 and TNTC-BEDGW-O01) are present in

TNTC. Bedrock well PB-BED-MWI 3 is located downgradient of the TNTC area, and bedrock
well TNTC-BEDGW-001 is located at the former Fortifier House (Building 683) (Figure 6-18).

Groundwater was analyzed for VOCs, SVOCs, nitroaromatics, metals (unfiltered and filtered),

cyanide, and water quality parameters.

6.4.5.1 Temporary Piezometers
No nitroaromatics were detected in the screening groundwater sample from DP13. One VOC
(acetone) was detected in DPI 3 but below the RBSC level. Nitroaromatic 2,4,6-TNT was

detected above its RBSC in the groundwater in DP19 (Table 6-7).

6.4.5.2 Overburden

2001 Dry Season Sampling Event (October). No nitroaromatics, VOCs, or SVOCs were
detected above RBSC levels in overburden wells TNTC-MW04 and TINTC-MW05. Iron,

manganese, and thallium were detected in the unfiltered metals sample of TNTC-MWO4 above

the RBSC. Aluminun, arsenic, iron, manganese, and thallium were detected in the unfiltered

metals sample of TNTC-MW05 above the RBSC. Manganese was found to exceed the RBSCs

in the filtered phase in TNTC-MW-04 while iron and manganese only exceeded the limits in
well TNTC-MW05 (Table 6-12).
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2002 Wet Season Sampling Event (April). No nitroaromatics, VOCs, or SVOCs were

detected above the RBSCs in overburden wells TNTC-MWO3, TNTC-MWO4, and TNTC-
MWO5. No filtered metals were detected above RBSCs in wells TNTC-MWO3 and TNTC-

MWO5. Unfiltered metals thallium (TNTC-MW-3), iron and manganese (TNTC-MW04) were

above RBSCs. Manganese was the only filtered metal to exceed RBSCs and it was found in well

TNTC-MWO4 (Table 6-12).

6.45.3 Bedrock

2001 Dry Season Sampling Event (October). No nitroaromatics were detected in the

bedrock wells at TNTC. Four VOCs, (benzene, methylene chloride, toluene, and total xylenes)

were detected above RBSCs in well PB-BED-MW13 and methylene chloride and total xylenes

were above RBSCs in well TNTC-BEDGW-001. Two SVOCs (bis[2-ethylhexyl]phthalate and

naphthalene) were above the limits in well PB-BED-MWI 3 and only naphthalene was above the

RBSC in well INTC-BEDGW-001. Barium and thallium were detected above RBSCs in the

unfiltered metals from well PB-BED-MW13 while arsenic and manganese were above RBSCs in

well TNTC-BEDGW-001. Barium was the only filtered metal from well PB-BED-MW13 above

RBSCs while arsenic and manganese were above RBSCs in well TNTC-BEDGW-001 (Table 6-

13).

2002 Wet Season Sampling Event (Aprio. No nitroaromatics were detected in the bedrock

wells at TNTC. Five VOCs (benzene, ethylbenzene, methylene chloride, toluene, and total

xylenes) were detected above RBSCs in monitoring wells PB-BED-MWI3 while TNTC-

BEDGW-001 exhibited benzene, methylene chloride, and total xylenes above RBSC values.

SVOCs bis(2-ethylhexyl)phthalate and naphthalene were detected above RBSCs (PB-BED-

MWI3) and naphthalene was above the RBSC in well TNTC-BEDGW-001. Barium was

detected above the RBSC in well PB-BED-MWI3 in unfiltered metal samples and thallium was

above the limits in both wells. Arsenic and barium in well PB-BED-MW 13 were the only

compounds above RBSCs in the filtered metals sample (Table 6-13).

6.4.5.4 Summary of Sampling Events, TNT Manufacturing Area C
No nitroaromatics, VOC, and SVOCs were detected above screening levels in the overburden

wells at TNTC. Iron and manganese were routinely detected in the unfiltered metals samples

while manganese was occasionally detected in the filtered samples from the overburden wells.
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No nitroaromatics have been detected in the bedrock groundwater during any of the sampling

events. BTEX compounds were routinely encountered in the analytical results fiom both wells

with benzene (PB-BED-MW13) and methylene chloride (PB-BED-MW13 and TNTC-BEDGW-

001) detected above the screening levels. SVOCs bis(2-ethylhexyl)phthalate and naphthalene

were consistently above the RBSCs in well PB-BED-MWI 3 during all sampling events since

November 1997. Unfiltered metals above screening limits have been arsenic, barium,

manganese, and thallium. Filtered metals above screening limits have been arsenic, barium, and

manganese.

6.4.6 Acid Areas and Maintenance Shop Area

6.4.6.1 Acid Area No. I
No overburden monitoring wells were scheduled to be sampled. Only one bedrock well (AAI-
BEDGW-001) is located at AAI (Figure 6-19). No groundwater sample was collected from this

well during the October 2001 or April 2002 episodes due to very high H2 S vapors.

6.4.6.1.1 Overburden
No overburden wells were scheduled to be sampled.

6.4.6.1.2 Bedrock

2001 Dry Season Sampling Event (September-October). No groundwater samples
were collected from AAI-BEDGW-001 due to extremely high H2S vapors and potential health

and safety concerns. Table 6-14 shows analytical results from the November 1997 and May

1998 sampling events.

2002 Wet Season Sampling Event (April). No groundwater samples were collected from

AAI-BEDGW-00 I due to extremely high H2S vapors and potential health and safety concerns.

Table 6-14 shows analytical results from the November 1997 and May 1998 sampling events.

6.4.6.1.3 Summary of Sampling Events, Acid Area No. I
Five nitroaromatic compounds in the bedrock groundwater have been detected at Acid Area No.

1. Compounds 2,4-DNT and RDX were detected in the wet season sampling event (May 1998)

above RBSCs. BTEX parameters were common in both dry and wet groundwater season

sampling events. VOCs benzene and methylene chloride were above RBSC values during both
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events. SVOCs detected during both sampling events above RBSCs include

bis(2ethylhexyl)phthalate and 2-methylnaphthalene. A total of 5 unfiltered and 3 filtered metals

were detected above RBSC values.

6.4.62 Acid Area No.2
No overburden monitoring wells were scheduled to be sampled. Two bedrock wells (AA2-

BEDGW-001 and PB-BED-MW19) are located at AA2 and were sampled (Figure 6-20).

Groundwater was analyzed for VOCs, SVOCs, nitroaromatics, metals (unfiltered and filtered),
cyanide, and water quality parameters.

6.4.6.2.1 Overburden
No overburden wells were scheduled to be sampled.

6.4.6.2.2 Bedrock

2001 Dry Season Sampling Event (September-October). Only one nitroaromatic
compound (2,4,6-TNT) was detected in the bedrock wells at AA2 (well AA2-BEDGW-001), but

it was below the RBSC. Both of the two sampled bedrock wells at AA2 exhibited detectable

concentrations of VOCs and SVOCs. In AA2-BEDGW-001, RBSC levels were exceeded by

benzene, chloromethane, methylene chloride, total xylenes, and phenanthrene while PB-BED-

MW19 contained acetone, benzene, bromomethane, methylene choride, total xylenes, and

naphthalene at concentrations above RBSCs. Of the detected metals in AA2-BEDGW-001, only

unfiltered arsenic, barium, iron, manganese, and thalliun and filtered arsenic, barium, iron, and

manganese were present at concentrations above the RBSCs. In PB-BED-MWl9, only

unfiltered and filtered barium exceeded RBSCs (Table 6-15).

2002 Wet Season Sampling Event (April). Only one nitroaromatic compound (RDX) was

detected in the bedrock wells at AA2 (well PB-BED-MWI 9), but it was below the RBSC. Both

of the two sampled bedrock wells at AA2 exhibited detectable concentrations of VOCs and

SVOCs. In AA2-BEDGW-001, RBSC levels were exceeded by benzene, total xylenes, and

naphthalene while PB-BED-MW19 contained benzene, methylene chloride, total xylenes,

bis(2ethylhexyl)phthalate, and naphthalene at concentrations above RBSCs. Of the detected

metals in AA2-BEDGW-001, only unfiltered arsenic, barium, iron, manganese, and thallium and

filtered arsenic, barium, and manganese were present at concentrations above the RBSCs. In

PB-BED-MWI9, only unfiltered and filtered barium exceeded RBSCs (Table 6-15).
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6.4.6.2.3 Summary of Sampling Events, Acid Area No. 2

Two nitroaromatic compounds in the bedrock groundwater have been detected at AA2, both

below RBSC levels. BTEX parameters were common in both dry and wet groundwater season

sampling events. VOCs benzene, methylene chloride, and total xylenes were above RBSC

values during both events. SVOCs detected during both sampling events above RBSCs include

bis(2ethylhexyl)phthalate and naphthalene. A total of S unfiltered and 4 filtered metals were

detected above RBSC values in well AA2-BEDW-001 and I unfiltered and I filtered metal

were detected above RBSC values in PB-BED-MW19.

6.4.6.3 Acid Area No. 3
No overburden monitoring wells were scheduled to be sampled. Only one bedrock well (AA3-

BEDGW-00 1) is located at AA3 (Figure 6-21). Groundwater was analyzed for VOCs, SVOCs,

nitroaromatics, metals (unfiltered and filtered), cyanide, and water quality parameters.

6.4.6.3.1 Overburden
No overburden wells were scheduled to be sampled.

6.4.6.3.2 Bedrock

2001 Dry Season Sampling Event (October). No nitroaromatic or SVOC compounds

were detected in the bedrock monitoring well AA3-BEDGW-001. VOCs detected above RBSC

levels included only benzene and trichloroethene. Of the detected metals in AA3-BEDGW-001,

only filtered thallium was present at concentrations above the RBSC (Table 6-16).

2002 Wet Season Sampling Event (April). No nitroaromatic compounds were detected in

the bedrock monitoring well AA3-BEDGW-001. VOCs detected above RBSC levels included

bromomethane, methylene chloride, and trichloroethene. SVOC compound naphthalene was

above the RBSC. Of the detected metals in AA3-BEDGW-001, only unfiltered thallium was

present at concentrations above the RBSC (Table 6-16).

6.4.6.3.3 Summaty of Sampling Events, Acid Area No. 3

No nitroaromatic compounds were detected at AA3. Benzene was present during the dry season

above RBSC values and not detected during the wet season. VOC parameter trichloroethene was

found in the bedrock well during both sampling events above the respective RBSC. Naphthalene

and bis(2ethylhexyl)phthalate were the only SVOCs detected above RBSCs. Thallium was the

only unfiltered metal detected above RBSCs and it was found during the wet sampling season of
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May 1998 and April 2002. Thallium in the filtered phase was also detected above the RBSC

limit during the dry season of September 2001.

6.46.4 Maintenance Area
No overburden monitoring wells were scheduled to be sampled. Only one bedrock well

(MNTA-BEDGW-001) is located in the Maintenance Shop Area (MNTA) north of AA1 (Figure

6-19). Groundwater was analyzed for VOCs, SVOCs, nitroaromatics, metals (unfiltered and

filtered), cyanide, and water quality parameters.

6.4.6.4.1 Overburden
No overburden wells were scheduled to be sampled.

6.4.6.4.2 Bedrock

2001 Dry Season Sampling Event (October). No nitroaromatic compounds were detected

in the bedrock monitoring well MNTA-BEDGW-001. VOCs detected above RBSC levels

included benzene, methylene, toluene, and total xylenes. SVOCs above RBSCs included
bis(2ethylhexyl)phthalate, 2-methylnaphthalene, and naphthalene. Of the detected metals in

MNTA-BEDGW-001, unfiltered arsenic, barium, manganese, and thallium were present at

concentrations above the RBSC whereas filtered metals above RBSCs included arsenic, barium,

and thalliumn (Table 6-17).

2002 Wet Season Sampling Event (April). No nitroaromatic compounds were detected in

the bedrock monitoring well MNTA-BEDGW-001. VOCs detected above RBSC levels included

acetone, benzene, methylene, toluene, and total xylenes. SVOCs above RBSCs included 2-

methylnaphthalene, and naphthalene. Of the detected metals in MNTA-BEDGW-001, unfiltered

barium, manganese and thallium were present at concentrations above the RBSC whereas

filtered metals above RBSCs included barium and manganese (Table 6-17).

6.4.6.4.3 Summary of Sampling Events, Maintenance Area
Three nitroaromatic compounds (1 ,3-dinitrobenzene, 2,4-DNT, and 2,6- DNT) were detected at

the Maintenance Shop Area in the wet season of May 1998. BTEX parameters were commonly

present during all sampling events with usually benzene, toluene, and total xylenes above

RBSCs. Methylene chloride was also usually found above RBSC values.
Bis(2ethylhexyl)phthalate, 2,4-DNT, 2-methylnaphthalene, and naphthalene were the only
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SVOCs detected above RBSCs. Barium and manganese in both the filtered and unfiltered

phases, were found above RBSC values during all sampling events.

6.4.7 Additional Buming Ground Area
No overburden monitoring wells were scheduled to be sampled. One bedrock monitoring well

(ABG-BEDGW-001) is present and was sampled at the ABG (Figure 6-22). Groundwater was

analyzed for VOCs, SVOCs, nitroaromatics, metals (unfiltered and filtered), cyanide, and water

quality parameters.

6.4.7.1 Overburden
No overburden monitoring wells were sampled.

6.4.7.2 Bedrock

2001 Dry Season Sampling Event (September-October). No nitroaromatics were

detected in the bedrock well at the ABG. One VOC (acetone) was detected but it was not above

the RBSC level. Three SVOCs (benzo[a]pyrene, dibenz[ah]anthracene, and indeno[1,2,3-

cdlpyrene) were detected in well ABG-BEDGW-001 above RBSCs. Unfiltered and filtered

metals iron and manganese were above RBSCs (Table 6-1 ).

2002 Wet Season Sampling Event (April). No nitroaromatics or SVOCs were detected in

the bedrock well at the ABG. One VOC (methylene chloride) was detected but it was not above

the RBSC level. Unfiltered and filtered metals iron and manganese were above RBSCs (Table 6-

18).

6.4.7.3 Summary of Sampling Events, Additional Burning Ground Area

No nitroaromatics have been detected at the ABG during the four sampling episodes. One VOC

constituent (trichloroethene) was detected in the dry season of November 1997 above the RBSC

level. SVOCs were detected one time (September 2001) and were above RBSCs. Arsenic and

mercury were detected above the RBSCs in the dry season of November 1997 and total lead was

detected above RBSC level in the wet season of May 1998. Unfiltered and filtered iron and

manganese were above RBSCs during all sampling events.

6.4.8 Upper Toluene Tanks Area

No overburden monitoring wells were scheduled to be sampled. One bedrock monitoring well

(PB-BED-MW 1 6) is located downgradient from the upper toluene storage tank area (Figure 6-
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23). This well was analyzed for VOCs, SVOCs, nitroaromatics, PCBs, metals (unfiltered and

filtered), cyanide, and water quality parameters.

6.4.8.1 Overburden
No overburden monitoring wells were sampled.

6.4.8.2 Bedrock

2001 Dry Season Sampling Event (October). No nitroaromatics were detected in bedrock

well PB-BED-MWI 6. Six VOCs (acetone, benzene, ethylbenzene, methylene chloride, toluene,

and total xylenes) were detected above RBSC levels. Several SVOCs were detected but only 2-
methylnaphthalene and naphthalene exceeded RBSCs. A total of nine different filtered and

unfiltered metals were detected in the groundwater sample, but only thallium exceeded the
RBSC limit in the filtered sample (Table 6-19).

2002 Wet Season Sampling Event (April). One nitroaromatic (2,6-DNT) was detected

above the RBSC level in bedrock well PB-BED-MWI 6. Six VOCs were detected and 4
(benzene, methylene chloride, toluene, and total xylenes) were detected above RBSCs. Several

SVOCs were detected, but only 2-methylnaphthalene and naphthalene exceeded RBSCs. A total
of six different filtered and unfiltered metals were detected in the groundwater sample, but only
thallium exceeded the RBSC limit in the filtered and unfiltered samples (Table 6-19).

6.4.8.3 Summary of Sampling Events, Upper Toluene Tanks Area
Of the sampling events since November 1997, only one nitroaromatic (2,6-DNT) has been

detected in the bedrock groundwater above RBSC levels, during the April 2002 wet season.

BTEX compounds have been routinely encountered in the analytical results above RBSCs along
with methylene chloride above the RBSCs. SVOC bis(2-ethylhexyl)phthalate was detected in all
of the sampling events but was only above RBSC levels during the November 1997 and June

1998 episodes. 2-methylnaphthalene and naphthalene were detected only during October 2001

and April 2002 and were above RBSCs during these two sampling events. Unfiltered metals

above RBSCs included aluminum, barium, chromium, iron, lead, manganese, thallium, and

vanadium. Only dissolved barium, chromium, thallium, and vanadium have been detected at a

concentration exceeding the RBSCs.
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6.4.9 Downgradient Perimeter Wells
Two newly installed bedrock monitoring wells (PB-BED-MW22 and PB-BED-MW27) were
sampled during the October 2001 dry season and April 2002 wet season sampling events (Figure

6-24). Groundwater was analyzed for VOCs, SVOCs, nitroaromatics, metals (total and

dissolved), cyanide, and water quality parameters.

It is important to note that these perimeter wells represent groundwater impacts from a number
of PBOW source areas. While previous discussions for each site summarized worst case

exposure scenarios for groundwater migrating from these source areas, perimeter wells represent
the affects of natural attenuation on these concentrations and provide an indication of current
exposures at the perimeter boundary. Anlytical results from bedrock monitoring wells located
immediately downgradient of source area are repeated in this section to provide a better overall

evaluation of these natural attenuation processes.

6.4.9.1 Overburden
No downgradient perimeter overburden monitoring wells are present.

6.4.9.2 Bedrock

2001 Dry Season Sampling Event (October). As previously noted, nitroaromatic

analytical results for pertinent source area wells are repeated in this section. These include
bedrock wells from TNTA (PB-BED-MW17 and PB-BED-MW18). PRRWP Area (PB-BED-
MW1S) and WARWP/Acid Area No.2 (PB-BED-MW19). At TNTA, only 2,6-DNT (0.30
pig/L) was detected in the nitroaromatic analyses only in well PB-BED-MWI 7 (Table 6-9).
Nitroaromatics were not detected in well PW-BED-MW19 at WARWP/Acid Area No. 2 (Table
6-15). In well PB-BED-MW15, only TNT was reported at 1.6 V±gfL (Table 6-6).

Three nitroaromatics were detected in the downgradient perimeter wells (PB-BED-MW22 and
PB-BED-MW27). Groundwater from well PB-BED-MW22 was detected with 2,4,6-TNT below

the RBSC while nitroaromatics 2,4-DNT and 2,6-DNT were detected above RBSCs in well PB-

BED-MW27. Both of the sampled bedrock wells exhibited detectable concentrations of VOCs

and SVOCs during the October 2001 sampling event. In PB-BED-MW22, the RBSC was
exceeded by benzene, while PB-BED-MW27 exhibited acetone, benzene, methylene chloride,
toluene, total xylenes, 2-methylnaphtalene, and naphthalene at concentrations above the
RBSCs. Four metals were detected in the unfiltered and filtered groundwater samples in well

PB-BED-MW22, but only barium exceeded RBSCs in the total and dissolved phases. Ten
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metals were detected in the unfiltered and filtered groundwater samples from well PB-BED-

MW27. Arsenic, iron, and manganese exceeded RBSCs in the unfiltered phase while only

manganese exceeded the RBSC in the filtered phase (Table 6-20).

2002 Wet Season Sampling Event (April). As previously state, nitroaromatic analytical

results for pertinent source area wells are repeated in this section from TNTA (PB-BED-MW 17
and PB-BED-MW18), the PRRWP (PB-BED-MW15), and WARWP/Acid Area No. 2 (PB-

BED-MWl9). At TNTA, only 2-nitrotoluene and 3-nitrotoluene were detected, both at
concentrations below RBSCs (Table 6-9). Only one nitroaromatic, RDX (0.17 pg/L), was
reported in well PB-BED-MW19 at the WARWP/PRRWP (Table 6-15). In well PB-BED-
MW15, TNT (1.3 pg/L), 4-A26-DNT (0.97 ilgfL), nitrobenzene (0.35 jigfL), and RD x (0.51
pg/L) were detected (Table 6-6).

Two nitroaromatics (2,4-DNT and 2,6-DNT) were detected above RBSCs during the April 2002
sampling event in well PB-BED-MW27. Only PB-BED-MW27 exhibited several detectable
concentrations of VOCs and SVOCs during the April 2002 sampling event. In PB-BED-MW22,
the RBSC was exceeded by methylene chloride only. Well PB-BED-MW27 exhibited acetone,

benzene, methylene chloride, toluene, total xylenes, 2-methylnaphthalene, and naphthalene
above the RBSCs. Five metals were detected in the unfiltered and filtered groundwater samples
in well PB-BED-MW22, but only barium exceeded the RBSC in the total and dissolved phases.
Eleven metals were detected in the unfiltered and filtered groundwater samples from well PB-
BED-MW27. Chromium, iron, and manganese exceeded RBSCs in the unfiltered phase while

arsenic and manganese exceeded the RBSCs in the filtered phase (Table 6-20).

6.4.9.3 Summary of Sampling Events, Downgradient Perimeter Wells
Groundwater sampling results from the two events indicate that nitroaromatics have impacted the

bedrock groundwater in perimeter monitoring well PB-BED-MW27. The nitroaromatics

detected (2,4-DNT, 2,6-DNT, and TNT) and their concentrations in the perimeter bedrock wells
PB-BED-MW27 are similar to those reported in the source area wells. VOC and SVOC

compounds acetone, benzene, methylene chloride, toluene, and total xylenes, 2-
methylnaphthalene and naphthalene were detected above RBSCs on both occasions in well PB-

BED-MW27. Benzene and methylene chloride were detected above RBSCs in well PB-BED-
MW22. Several unfiltered and filtered metals were detected in both wells but only barium in

well PB-BED-MW22 and manganese in well PB-BED-MW27 were above RBSCs in both the

filtered and unfiltered phases.

KN3/PBOW102 4OWff-,dIL/&4,IO3(I :14 PM)62 6-25



PBOW 2002 GW Data Summary and Evaluation Report
Section: 6.0
Revision No.: 2
Date: June 2003

6.4.10 Background Monitoring Wells
Five bedrock wells were selected from upgradient site locations to be sampled on a quarterly
basis. These results will be used to determine background distributions for inorganics, PAHs,
and BTEX, in bedrock groundwater values. These background bedrock monitoring wells include
PB-BED-MW20, PB-BED-MW24, PB-BED-MW25, BG8-BEDGW-001, and PB-BED-MW26
(Figure 6-25). Overburden monitoring well IT-MWOI was selected to be sampled as part of the
dry/wet season sampling events due to its location and possible use in determining background
overburden groundwater values. Groundwater from these wells was analyzed for VOCs,
SVOCs, nitroaromatics, total and dissolved metals, cyanide, and water quality parameters.

Groundwater sampling of overburden monitoring well IT-MWOI was attempted on September
27,2001 and sampling events in January and April 2002 but could not be performed. An
indentation of the PVC riser (2 feet below the top of the casing) prevented sampling equipment
(pump and bailer) from entering into the well. It was detenmined that groundwater from the well
could be collected by using a peristaltic pump. In July 2002, a peristaltic pump with Teflon lined
tubing was used to purge and collect the groundwater sample. During the four quarterly
sampling events, only one unfiltered metals sample was able to be collected (April 2002) from
background bedrock monitoring PB-BED-MW26 due to insufficient groundwater. As noted in
Section 4.5, PB-BED-MW-26 could not be properly developed due to a low water column. This
lack of proper development could account for the elevated metals seen in the April 2002
unfiltered metals sample.

6.4.10.1 Overburden

September/October 2001, Dry Season Sampling Event (First Quarterly). Due to an
indentation of the PVC riser, monitoring well IT-MWOI could not be sampled.

January 2002, Wet Season Sampling Event (Second Quarterly). On January 16, 2002,
an attempt was made to repair IT-MWOI. As with the September-October 2001 sampling, an
indentation of the PVC riser (2 feet below the top of the casing) prevented sampling equipment
(pump and bailer) from reaching groundwater in the well. Review of IT-MWO1 well
construction diagram showed that the bottom of the only riser joint (3.2 feet stickup to 4 feet
below ground surface) is located within the filter pack. This, therefore, precluded removal of the
riser for replacement. Sampling personnel attempted to remove or push back the indentation in
the riser, but did not succeed.
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April 2002, Wet Season Sampling Event (Third Quarterly). Due to an indentation of the

PVC riser, monitoring well IT-MWOI could not be sampled.

July 202, Dry Season Sampling Event (Fourth Quarterly). No nitroaromatics or
SVOCs were detected in the overburden background well. Two VOC compounds (acetone and

methylene chloride) were detected and both values were B qualified. Several unfiltered and

filtered metals samples were detected. Aluminum, barium, cobalt, copper, iron, manganese,

nickel, and zinc were detected in both phases (Table 6-21).

6.4.10.2 Bedrock

September-October 2001, Dry Season Sampling Event (First Quarterly). No
nitroaromatic compounds were detected in any of the background monitoring wells. Seven VOC

compounds (acetone, benzene, ethylbenzene, methylene chloride, toluene and total xylenes) were

detected in well PB-BED-MW24 and 10 compounds (acetone, benzene, chloroform, carbon

disulfide, chloroform, ethylbenzene, 4-methyl-2-pentanone, methylene chloride, toluene, and

total xylenes) were detected in well PB-BED-MW25. SVOC bis(2ethylhexyl)phthalate was

detected in wells PB-BED-MW20 and PB-BED-MW25. Four other SVOCs (2,4-

dimethylphenol, 2-methylnaphthalene, naphthalene, and phenol) were also detected in well PB-

BED-MW24. Groundwater from well BGS-BEDGW-001 detected 5 unfiltered and 4 filtered

metals, PB-BED-MW20 detected 9 unfiltered and 9 filtered, PB-BED-MW24 detected 4

unfiltered and 3 filtered, and PB-BED-MW25 detected 5 unfiltered and 5 filtered metals (Table

6-21).

January 2002, Wet Season Sampling Event (Second Quarterly). No nitroaromatic
compounds were detected in any of the background bedrock monitoring wells. VOC toluene

was detected in well PB-BED-MW20, benzene, toluene, ethylbenzene, total xylenes, 2-butanone,

carbon disulfide, and chloromethane in well PB-BED-MW24, and carbon disulfide in well PB-

BED-MW25. Naphthalene and 2-methylnaphthalene were the only SVOCs detected and they

were found in well PB-BED-MW24. Groundwater from well BG8-BEDGW-001 detected 7

unfiltered and 5 filtered metals, PB-BED-MW20 detected 6 unfiltered and 6 filtered, PB-BED-

MW24 detected 6 unfiltered and 6 filtered, and well PB-BED-MW25 detected 6 unfiltered and 3

filtered metals. All of the bedrock wells exhibited unfiltered thallium detections that were noted

with a }'B" validation qualifier. The "B" validation qualifier means that thallium was not

detected at a level significantly greater than that found in the associated method blanks or field

blanks. Due to a low water column, only unfiltered metals were sampled in well PB-BED-
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MW26. Analyte detections in well PB-BED-MW26 included aluminum, arsenic, barium,

beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, and nickel.

Monitoring well PB-BED-MW26 unfiltered metals sample detections were compared with

analytical results from the other sampled wells and the results were anomalously high.

Therefore, results were considered to be an outlier (Table 6-21).

April 2002, Wet Season Sampling Event (Third Quarterly). Three nitroaromatic
compounds were detected in background bedrock wells. Nitrobenzene was detected in wells PB-

BED-MW20, PB-BED-MW24, and PB-BED-MW25. Nitroaromatics 2,6-DNT and RDX

(research and department explosive) were detected in PB-BED-MW24. VOCs acetone and total

xylenes were detected in wells BG8-BEDGW-001 and PB-3ED-MW24 while VOCs acetone,

benzene, toluene, ethylbenzene, total xylenes, 2-butanone, and carbon disulfide were detected in

well PB-BED-MW24 and carbon disulfide, methylene chloride, and toluene were detected in

well PB-BED-MW25. The only SVOCs that were detected were naphthalene and 2-
methylnaphthalene from well PB-BED-MW24. Groundwater from well BG8-BEDGW-001

detected 7 unfiltered and 5 filtered metals, PB-BED-MW20 detected 9 unfiltered and 8 filtered,
PB-BED-MW24 detected 3 unfiltered and 4 filtered, and PB-BED-MW25 detected 5 unfiltered

and 4 filtered metals (Table 6-21).

July 2002, Dry Season Sampling Event (Fourth Quarterly). No nitroaromatic
compounds were detected in any of the background monitoring wells. VOCs acetone and 2-

butanone were detected in well BG8-BEDGW-001, acetone, benzene, bromomethane, 2-
butanone, and toluene in well PB-BED-MW20, acetone, benzene, 2-butanone, ethylbenzene,
toluene, and total xylenes in PB-BED-MW24, and acetone and carbon disulfide were detected in

well PB-BED-MW25. SVOC bis(2-ethylhexyl)phthalate was detected in wells BG8-BEDGW-
001, PB-BED-MW24, and PB-BED-MW25. Monitoring well PB-BED-MW24 also exhibited

SVOC compounds 2,4-dimethyphenol, 2-methylnaphtalene, and naphthalene. Groundwater
from well BG8-BEDGW-001 detected 8 unfiltered and 7 filtered metals, PB-BED-MW20

detected 6 unfiltered and 6 filtered, PB-BED-MW24 detected 12 unfiltered and 3 filtered, and

PB-BED-MW25 detected 4 unfiltered and 5 filtered metals (Table 6-21).

6.4.10.3 Summary of Sampling Events, Background Monitoring Wells
Three nitroaromatics (2,6-DNT, nitrobenzene, and RDX) were detected in the four bedrock wells
sampled during the sampling events (November 1997 to July 2002). Nitrobenzene was found in

wells PB-BED-MW20, PB-BED-MW24, and PB-BED-MW25. Nitroaromatics (2,6-DNT and

RDX) were detected in groundwater from PB-BED-MW24. Benzene, ethylbenzene, toluene,
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total xylenes, and carbon disulfide were common contaminants in the groundwater from wells

PB-BED-MW20 and PB-BED-MW24. SVOCs naphthalene and 2-methylnaphthalene were

regularly present only in well PB-BED-MW24. Seventeen different unfiltered metals were

detected in the background wells. Barium, iron, and manganese were the metals most commonly

detected in the unfiltered and filtered samples.

6.5 Free-Phase Sampling Results

2001 Dry Season (October). Three monitoring wells were found to contain a floating free-

phase liquid (AAl-BEDGW-O0, TNTA-BEDGW-00 , and PB-BED-MWI6) during the 2001

groundwater sampling. The thickness of the product in the wells was measured to be 0.63 feet in

AAI-BEDGW-001, and 0.5 feet in TNTA-BEDGW-001, and 0.05 feet thick in PB-BED-MWl6.

All product floating on top of the groundwater in the monitoring wells was removed and

properly disposed of with the IDW prior to purging and groundwater sampling activities.

To determine a possible source of the free-phase floating liquid, two samples were collected for

laboratory analysis. The first sample was recovered from monitoring well TNTA-BEDGW-00I

(FP7001) and the second from monitoring well PB-BED-MWI6 (FP7002). The samples were

analyzed for VOCs, GRO, and DRO. The free-phase liquid was analyzed as oil and the results

reported as a solid in units of mg/lkg.

TNTA-BEDGW-001 (FP7001). Benzene was detected at a concentration of 89 mg/kg,

ethylbenzene at 680 mg/kg, toluene at 610 mg/kg, and total xylenes at a concentration of 3,800

mg/kg. GRO were detected at a concentration of 160,000 mg/kg while DROs were detected at

3 1,000 mg/kg (Table 6-22).

A free-phase liquid sample was collected from TNTA-BEDGW-00 1 (chromatograms provided

in Appendix 0). Since early eluting compounds are present, little weathering appears to have

taken place. Although many of the single components of gasoline are present, they do not appear

in the same ratios as the gasoline standard. The concentration of total xylenes compared to the

other aromatics is high. More specialized analytical methods are necessary to determine the

exact nature of the product, but the presence of sulfur-like odors from the monitoring well during

sampling may indicate that the source may be naturally-occurring.

PB-BED-MWI6 (FP7002). Benzene was detected at a concentration of 25 mg/kg,

ethylbenzene 200 mg/kg, toluene at 120 mg/kg, and total xylenes at a concentration of 1,600
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mg/kg. GROs were detected at a concentration of 52,000 mg/kg, while DROs were detected at

4,800 mg/kg (Table 6-22).

A free-phase liquid sample was collected from PB-BED-MWI6, which is located downgradient

from the Upper Toluene Tanks. The chromatogram of TNTA-BEDGW-00I and PB-BED-

MWl 6 are similar and the concentrations of components are very similar. The sample from PB-

BED-MW 16 contains a mixture of hydrocarbons in the gasoline and diesel ranges

(chromatograms provided in Appendix 0). Early eluting compounds are not evident in the

8260B chromatogram which may be due to weathering. Although many of the single

components of gasoline are present, they do not appear in the same ratios as the gasoline

standard. Usually, total xylenes and toluene are present in similar concentrations. Since the

relative concentration of toluene is low, the Upper Toluene Tanks may not be the source. More

specialized analytical methods are necessary to determine the exact nature of the product.

2002 Dry Season (July). During February 2002 quarterly groundwater level measurements

of monitoring wells were conducted by ICI. ICI records indicated that no groundwater level

measurement was made in monitoring well MK-MW20 due to the presence of a "petroleum like

product". Because monitoring well MK-MW20 is an overburden well located immediately

downgradient of the Upper Toluene Tank area and all free-phase hydrocarbons previously

discovered had been in bedrock wells, groundwater from this well warranted further

investigation. In July 2002, during the fourth quarter background monitoring well sampling

event, Shaw collected a groundwater sample from MK-MW20 (CC3002). The samples were

analyzed for BTEX, GRO, and DRO.

MK-MW20 (CC3002). No free-phase petroleum was encountered. Benzene, ethylene benzene,

and total xylenes were not detected. Toluene was detected at a concentration of 37,000 ;Lg/L,

GRO 65,000 R.g/L, and DRO at a concentration of 140 Vig/L (Table 6-22).

Monitoring well MK-MW20, which is located downgradient from the Upper Toluene Tanks, had

detections of toluene, GRO and DRO. Although the sample had detections of hydrocarbons in

the gasoline and diesel ranges, the chromatograms did not resemble the gasoline and diesel

standards (chrornatograms provided in Appendix 0). In the GRO chromatogram, the

predominant peak was from toluene. The sample did not contain concentrations of several

components of the gasoline standard such as the methylpentane, heptane, ethylbenzene, xylene,

or trimethylbenzene. Although weathering of the hydrocarbon would lower the concentrations

a~ of the alkanes, the aromatic compounds should be present. The lack of benzene, ethylbenzene,

and xylenes in the 8260B analysis confirms that it is probably not gasoline and only two single
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components of the diesel standard were present in the sample. Therefore, the potential source of
the contaminants in the groundwater appears to be from toluene.
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7.0 Conclusions

Shaw has completed four quarterly sampling events of background monitoring wells located on

the extreme west and southwest edges of the PBOW facility. Analytical data was used to

characterize background distributions of inorganics, PAHs, and BTEX in bedrock groundwater

for comparison to site data. Two semi-annual (dry and wet season) groundwater sampling events

of selected monitoring wells on the PBOW facility were under the same scope of work. For

comparison purposes, bedrock monitoring wells selected for this sampling effort were the same

wells as sampled during a November 1997 and May 1998 sampling event, except for Reactor 1.

Previous chapters in this report have presented results from these sampling events as well as the

associated hydrogeologic interpretations. This chapter presents conclusions of the background

and semi-annual sampling results previously presented. Figure 7-1 shows a compilation of

analytical data collected from the background and semi-annual monitoring wells above RBSCs.

7.1 OverburdenShale Water-Bearng Zone
A total of 7 overburden monitoring wells (2 in TNTA, 2 in TNTB, and 3 in TNTC) were selected

to be sampled on a semi-annual basis beginning in Septtmber/October 2001 (dry season). The

second sampling effort occurred during the month of April 2002 (wet season). Analytical data

from November 1997 and May1 998 was used for comparison purposes, if it was available for the

associated monitoring well. Analytical data indicates that site-related contaminants have

impacted the overburden water-bearing zone to varying degrees across each site.

7.1.1 Nitroaromatic Compounds
A total of six nitroaromatics compounds above RBSCs were detected in the shallow water-

bearing zone. TNTA exhibited six nitroaromatics in groundwater from direct-push sample DP2 1

(downgradient of the Bi-Tri House [Building 132]) and three nitroaromatics in groundwater from

overburden monitoring well TNTA-MW 1I (downgradient of Wash House Building 146) above

screening levels. TNTB showed five nitroaromatics above RBSCs, all from downgradient

monitoring well MK-MW17. No nitroaromatics above RBSCs were detected at TNTC. Most

explosive compounds above screening levels were detected during the wet time period of April

2002.

Based on the nitroaromatic detections of 2-A4,6-DNT, 4A-2,6-DNT, 2-nitrotoluene, 3-

nitrotoluene, 4-nitrotoluene, nitrobenzene, and nitroanilines, site conditions are supporting a

natural biodegradation of 2,4,6-TNT, 2,4-DNT, and 2,6-DNT.
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7.1.2 Organic Compounds
Two VOC compounds in the shallow water-bearing zone were detected by direct-push

groundwater samples above the RBSC levels at the TNT manufacturing areas. Acetone was

found at the three TNT manufacturing areas while chloroform was detected only at TNTA.

Monitoring well MK-MWl7 was the only well to detect SVOC compounds (2, 4-DNT, 2,6-

DNT, and indeno(l,2,3-cd)pyrene), above the allowable screening limits. The contaminant

detections were within both the wet and dry seasons,

Overburden monitoring well MK-MW20 (downgradient of the upper toluene tanks) was sampled

one time during this investigation to determine if free-phase hydrocarbon was present.

Analytical data for toluene (37,000 AgAL) indicated that the overburden groundwater had been

impacted at the Upper Toluene Storage Tank Area. Toluene had been stored at the upper toluene

tanks during TNT manufacturing activities.

7.1.3 Inorganic Compounds
Many metals (filtered and unfiltered) were detected in the seven overburden monitoring wells

during the four sampling episodes at the TNT areas. Most of the metals were removed during

the field filtration process but several metals (arsenic, iron, lead, manganese, and thallium)

remained above the RBSCs. Arsenic (filtered phase) was detected above screening levels only in

well MK-MWl7 at concentrations of 6.5 Ag/L and 22.0 ig/L. Thallium, in the filtered samples,

was detected at a concentration of 5.9 jig/L in well TNTC-MWO5 and 10.1 pI g/L in well MK-

MW17. Lead above the RBSC from filtered groundwater, was detected only in well MK-MW17

during the May 1998 sampling event and may indicate site related contamination.

7.1.4 Geologic and Hydrogeological Conclusions
Groundwater flow in the overburdenshale water-bearing zone is predominantly to the north

(Figure 6-2). Based on historical and present data, groundwater above the bedrock

(overburden/shale) is seasonal and discontinuous throughout PBOW. The water table surface

largely mirrors the surface topography and corresponds to the top of the bedrock. With new

information obtained from the installation of bedrock wells in 2001, groundwater level data,

hydraulic conductivity data, and contaminant migration, the groundwater within the overburden

and shale bedrock is considered to be a single hydrogeologic unit and therefore includes the Ohio

and Olentangy Shale. The interpretation is based on:
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• Similarity of shale and overburden groundwater elevations at well pairs

* Depth similarity of groundwater encountered in residuum and bedrock shale wells
site-wide

* Bedrock groundwater contours (along the shale outcrops and the shalellimestone
contact) merging with contours of the overburden.

The shallow 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. In the southeastern

portion of the site, overburden/shale groundwater flow appears to have a relatively uniform

horizontal hydraulic gradient to the east-northeast. Overburdenshale groundwater in the central

portion of the facility generally flows to the north and discharges to both Ransom 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 panhandle of the site

flows to the north-northwest and discharges to Pipe Creek. 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 elevations in the overburden fluctuate seasonally, irrespective of

the area of the site. Consistent fluctuations in other overburden wells may imply a significant

horizontal connectivity across the overburden water-bearing zone and that water levels are

controlled by regional fluctuations in the bedrock groundwater elevations.

7.2 Bedrock Water-Bearing Zone
A total of 21 bedrock monitoring wells were scheduled to be sampled on a semi-annual basis

beginning in September/October 2001 (dry season). The second effort occurred during the

month of April 2002 (wet season). Only 20 wells were sampled during both events due to high

hydrogen sulfide vapors in well AAI-BEDGW-001, which prevented sample collection. If

available, analytical data from November 1997 and May 1998 was used for comparison

purposes, for the associated monitoring well. Bedrock monitoring wells were sampled at a total

of 11 AOCs. As shown by the following sections, contaminants have also impacted the bedrock

water-bearing zone, but to a lesser degree than the overburden water-bearing zone.

7.2.1 Nitroaromatic Compounds
From bedrock monitoring wells located at the 12 areas visited for sampling, bedrock

groundwater in 5 areas failed to exhibit any nitroaromatic detections above RBSCs. Those areas

included the WARWP, TNTB, TINTC, AA3, and the ABG. One or both nitroaromatics

compounds, 2,4-DNT and 2,6-DNT were detected above screening levels in the bedrock water-
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bearing zone at the other 8 areas of concern. Concentrations ranged from 0.30 ig/L (PB-BED-

17 - October 2001) to 11 pg/L (PB-BED-MWI6 - April 2002). From the four sampling events
(2 wet season and 2 dry season) in which groundwater was collected, nitroaromatics detected
above screening levels were present during the wet season at 7 wells compared with 2 wells

during the dry season.

Two of the 10 monitoring wells installed as part of the Groundwater Remedial Investigation are
located along the downgradient (north/northeast) perimeter of the PBOW facility. Perimeter
wells PB-BED-MW22 and PB-BED-MW27 represent groundwater impacts from a number of
PBOW source areas. Sampling during October 2001 and April 2002 detected 2,4-DNT and 2,6-
DNT above RBSCs in the bedrock groundwater. Based upon the well locations and analytical
data, low levels of nitroaromatics are migrating to offsite areas.

Evidence available to evaluate the redox state of the groundwater includes Eh dissolved oxygen
(DO), and sulfide. The 95 Eh field measurements available from background and non-

background wells sampled from November 1997 through July 2002 range from -411 to +390
mV, with a median of-144 and a mean of -145 mV. The 106 DO measurements from the same

data set range from 0.00 (nondetect) to I 5.8 mg/L; however, most of the samples that had
negative Eh also had low or nondetectable DO, providing independent evidence of reducing
conditions. In addition, some wells had detectable sulfide in excess of 50 ppm, and some other
wells were not sampled for safety reasons because of high hydrogen sulfide vapors.

The strong evidence for reducing conditions suggests that anaerobic microbial degradation

pathways will be dominant over aerobic pathways. Four separate anaerobic TNT degradation

pathways are known to exist (Ellis et al., 2001). Intermediate degradation products from these
pathways include:

* 4-Hydroxylamino-2,6-dinitrotoluene
. 2-Hydroxylamino-4,6-dinitrotoluene
. 2,4-Dihydroxyl-amino-6-nitro-toluene
* 4-Amino-2,6-dinitro-toluene
a 2-Amino-4,6-dinitro-toluene
. 2-Amino-5-hydroxyl-4-hydroxylamino-6-nitrotoluene
. 2,4-Diamino-6-nitrotoluene
. 2,4,6-Triamino-toluene
* 2,4,6-Trihydroxytoluene
* 4-Hydroxytoluene.
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The last intermediate, 4-Hydroxytoluene, will degrade to toluene, which in turn, will degrade to
benzoate under anaerobic conditions.

7.2.2 Organic Compounds
Only I of the 20 monitoring wells (TNTB-BEDGW-001) visited for groundwater sampling
exhibited no VOC compounds above RBSC levels. Benzene was the most frequently detected
VOC during sampling of bedrock groundwater during the 4 sampling periods. It was detected at
least once in 18 of the 20 monitoring wells sampled and in a total of 40 samples of the 68
samples collected since November 1997. Concentrations above the RBSC ranged from 0.50
pg/L (TNTB, TNTB-BEDGW-004, April 2002) to 2,500 pig/L (PRRWP, PB-BED-MW23, April
2002). The groundwater analytical results are comparable to free-phase hydrocarbon and were
collected from monitoring wells screened within the Delaware Limestone that is already known
to contain natural hydrocarbon. The other frequent VOC detected above RBSCs was methylene
chloride. It was found in 19 of the 20 wells sampled and in a total of 33 of the 68 samples since
November 1997. Concentrations above the screening limit ranged from 4.8 pg/L (TNTB,
TNTB-BEDGW-002, November 1997) to 330 Vg/L (TNTA, TNTA-BEDGW-001 October
2001). Contaminants exceeding screening levels that may be considered related to former DOD
site activities are chloromethane (AA2), bromomethane (AA3), trichloroethene (MNTA), and
1,1,2-trichloroethane (PPRWP).

Several SVOCs were also detected at levels exceeding RBSCs in the bedrock wells. The most
frequent SVOC was bis(-2ethylhexyl)phthalate. It was detected above RBSCs in 13 of the 20
monitoring wells. Concentrations above the screening level ranged from 4.9 ,ug/L (Upper
Toluene Tanks, PB-BED-MWI6, June 1997) to 920 jgg/L (Upper Toluene Tanks, PB-BED-
MW16, November 1997). Two areas (WARWP and MNTA) exhibited SVOCs that may be site
related. At the WARWP, 2,4-DNT (May 1998 and April 2002), nitrobenzene (May 1998), and
3-nitroaniline (April 2002) have impacted the bedrock groundwater due to past site activities. At
the MNTA, 2,4-DNT (May 1998) exceeded screening levels. Three PAHs at the ABG that
exceeded screening limits may be attributable to site contamination are (benzo(a)pyrene,
dibenz(ah)anthracene, and indeno( ,2,3-cd)pyrene).

7.2.3 Geochemical Evaluation of Elevated Inorganics Concentrations in Bedrock
Groundwater

Several unfiltered and filtered samples in the site data set contain arsenic, iron, manganese,
and/or thallium concentrations above RBSCs. These samples were collected from wells PB-

BED-MW16, PB-BED-MWI7, PB-BED-MW27, TNTA-BEDGW-001, and TNTB-BEDGW-
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K>
001. To facilitate data interpretation, all of the available samples from these five wells were

included in the figures described below.

The data set includes filtered splits for all of the metals samples from wells PB-BED-MW16,

PB-BED-MWI7, PB-BED-MW27, TNTA-BEDGW-001, and TNTB-BEDGW-001. These
samples were filtered in the field with a 0.45-micron filter. The intent of filtration is to remove

suspended particulates; however, there is no specific filter size that effectively separates solutes

that are present as suspended particulates from solutes that are in true solution. The diameters of

suspended particulates range from an upper limit of 5 microns to a lower limit of 0.005 microns

(Hem, 1985). The use of a standard 0.45-micron filter, which is roughly in the middle of the

range of suspended particulates, could thus allow a significant fraction of the finer range of
particulates to pass if they are present in the sample. Despite these limitations, comparisons of
the analyses of filtered versus unfiltered splits of samples still provide useful information.

A standard graphical technique for comparison of a set of filtered and unfiltered samples is to

plot the ratio of filtered to unfiltered concentrations on the X-axis, and the corresponding

unfiltered concentrations on the Y-axis (only samples with detectable concentrations in the

filtered and unfiltered splits can be plotted). If the majority of the detected concentrations of an

analyte in the unfiltered samples are in true solution, then those samples will line up on a near-
vertical trend that is centered around a filteredlunfiltered ratio of 1.0. The major elements with

high solubilities, such as sodium and magnesium, commonly display this pattern.

If an analyte is mostly present in particulate form, then the filtered/unfiltered ratio will be lower

than unity, and the departure from unity will increase at higher unfiltered concentrations. This

effect can be identified on the graph as a trend with a negative slope (lower filtered/unfiltered

ratio at higher unfiltered concentrations). Elements that are usually present as suspended

particulates, such as aluminum, arsenic, and chromium, commonly display this pattern if no

contamination is present. However, if some of the samples contain arsenic as a herbicide or

chromium in hexavalent form, then those samples will have roughly equal filtered and unfiltered

concentrations, and will plot off of the trend established by the uncontaminated samples. The

following paragraphs evaluate specific inorganics which exceed the RBSC and appear to be
relatively elevated in one or more samples. The following discussion focuses on the MDC.

An elevated the iron concentration of 257,000 tig/L was observed in unfiltered sample CB3012

(well PB-BED-MW27). Iron has a low solubility under neutral pH and moderate to oxidizing

conditions, and measured iron concentrations greater than about 1 mg/L indicate the presence of
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suspended iron oxides (Hem, 1985). No field readings were collected from this sample, due to
an oily film on the groundwater in the well. However, a lab-measured turbidity reading of 1,470
nephelometric turbidity units (NTU) indicates that the particulate mass in the sample was

significant. Monitoring well PB-BED-MW27 is an open borehole (no PVC piping, only steel

casing). Because of the large volume of hydrogen sulfide present in PB-BED-MW27, the
sulfuric gas is reacting with the steel casing. Iron compounds form on the steel casing, flake off,

and fall into the groundwater. This may be a reason for the increase of the suspended solids
load. Because of the obnoxious hydrogen sulfide gas odor being a nuisance for nearby public

residents, monitoring well PB-BED-MW27 will be abandoned in January 2003.

A plot of unfiltered iron concentrations versus filtered/unfiltered ratios for the site and
background samples is provided in Figure 7-2. A linear trend with a negative slope is visible,
indicating that iron in those samples is associated with suspended particulates. Sample CB3012

has the highest unfiltered iron concentration (257,000 Vtg/L) of the samples, but also the lowest

filtered/unfiltered ratio (0.0007), indicating that the iron in this sample is present as particulates
and is not in true solution. A plot of unfiltered iron concentrations versus total suspended solids
concentrations displays a linear trend with a positive slope (Figure 7-3). The samples with the

highest iron concentrations, including sample CB3012, also contain the highest TSS
concentrations. This corroborates the conclusion that the elevated iron concentration in this

sample is associated with suspended particulates.

The unfiltered manganese concentration of 11,700 plg/L in sample BD3037 (well TNTA-
BEDGW-00) is relatively high. Field readings were not available for evaluation, due to
insufficient water volume and light nonaqueous phase liquid in the well. A plot of unfiltered
manganese concentrations versus filtered/unfiltered ratios reveals that some of the samples form

a linear trend with a negative slope, indicating that manganese in these samples is due to
suspended particulates; and that several samples have ratios of unity, suggesting that manganese

in these samples is in solution (Figure 7-4). Sample BD3037 contains the highest unfiltered
manganese concentration but also the lowest filtered/unfiltered ratio (0.005), indicating that the

manganese in this sample is present as particulates and is naturally occurring.

It should be noted that the samples with the highest iron and manganese concentrations also have
high BTEX and total organic carbon concentrations, which suggests that the source of the iron

and manganese may be formation fluids in the bedrock. Reducing fluids may be seeping upward

and mixing with oxic water. Under these conditions the reduced iron and manganese will
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oxidize and precipitate, perhaps initially as suspended colloids. Thus, these samples may
represent recently oxidized fluid containing natural hydrocarbons along with iron and manganese
particulates.

The unfiltered thallium concentration of 101 g.g/L in sample 5925 (well PB-BED-MW1 6), and

the filtered thallium concentration of 53.1 pg/L are elevated. No field readings were obtained for
this sample. A plot of unfiltered thallium concentrations versus filtered/unfiltered ratios is
provided in Figure 7-5. The anomalous sample exhibits a filteredlunfiltered ratio of 0.53,
indicating that the thallium is at least partially filterable and that some of the thallium is
associated with suspended particulates. This is corroborated by Figure 7-6, which is a plot of
unfiltered thallium versus TSS concentrations. Sample 5925 has the highest thallium
concentration in the data set, but it also has the highest TSS concentration. The
filtered/unfiltered ratio suggests that some portion of the thallium may be in solution, however.
The high BTEX concentrations in the sample and the sulfide minerals observed in the Delaware
Limestone in which the well was screened suggest that reducing conditions are likely at this
location. Under these conditions, thallium solubility may be naturally increased.

The filtered arsenic concentration of 13.1 jig/L in sample 5935 (well PB-BED-MW 17) is
somewhat high. Field readings indicate that the sample was moderately turbid (213 NTU) with a
near-neutral pH of 6.7. No Eh reading was obtained. Evaluation of arsenic is hindered by the
high percentage of nondetects in the site and background data sets, and is compounded in this
case by the fact that the unfiltered split was nondetect for arsenic at a higher reporting limit (20

tg&L for the unfiltered split versus 10 ;tg/L for the filtered split). Given this difference in
reporting limits and the detectable arsenic in the filtered split, it is likely that arsenic was present

in the unfiltered split at a concentration somewhere below 20 j.g/L.

The most common suspended particulates in groundwater samples are clay minerals and iron
oxides. Iron oxides maintain a positive surface charge under neutral pH conditions, and have a
strong tendency to adsorb negatively charged (anionic) aqueous species. Arsenic, selenium, and
vanadium are usually present under oxidizing conditions as oxyanions, and thus tend to
concentrate on iron oxides surfaces (Pourbaix, 1974; Hem, 1985; Brookins, 1988; Bowell, 1994).
The presence of trace elements adsorbed on suspended particulates can greatly increase the
concentrations as reported by an analytical laboratory. These adsorbed trace elements are not in
true solution, and can be removed by settling or filtration. Samples containing trace elements
adsorbed on suspended iron oxides should show a positive correlation with iron concentrations.
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For example, Figure 7-7 provides a plot of arsenic concentrations versus iron concentrations for

the filtered site, filtered background, and unfiltered background data sets. The filtered and

unfiltered background samples form a linear trend with a positive slope. The samples with high

arsenic concentration also contain high iron content, indicating that arsenic in these samples is

associated with iron oxides. Filtered site sample CB3012 contains an estimated 5.2 pg/L arsenic

and an estimated 189 pg/L iron, and lies off the trend formed by the background samples. The

excess arsenic observed in this sample may reflect a component of contamination or may be due
to reductive dissolution.

The filtered split for sample 5935 is not depicted in Figure 7-7 because iron in that sample was

nondetect with a reporting limit of 100 plg/L. The unfiltered iron concentration was 456 pg/L, so

the significant decrease in iron concentration upon filtration suggests that the iron was present as

suspended particulates. Conversely, the absence of a significant decrease in arsenic
concentration upon filtration indicates that the arsenic in sample 5935 is in solution. If arsenic

were associated with iron oxides in this sample, higher filtered and unfiltered iron concentrations

would be expected. Arsenic concentrations observed in sample 5935 may be naturally elevated

due to reductive dissolution. The well from which the sample was taken is screened in the

Delaware Limestone, and groundwater in this formation is reducing due to the presence of

suspected naturally occurring hydrocarbons.

The filtered iron concentration of 16,300 tig/L in sample 5420 (well TNTB-BEDGW-001) is
elevated. Field readings indicate that the sample was slightly turbid (99 NTU) with a neutral pH
(7.07). The Eh of -190 millivolts suggests reducing conditions. The unfiltered split for this

sample contained 41,700 p±g/L iron. The filteredlunfiltered ratio of 0.39 indicates that most of

the iron was present as filterable particulates (Figure 7-2). Some of the iron may be in solution,
however, since iron solubility increases in lower redox conditions. Iron in this sample is most

likely naturally occurring.

The filtered manganese concentration of 1,460 ,ug/L in sample CB3012 (well PB-BED-MW27)

is elevated. No field readings were obtained for this sample, due to an oily film on the

groundwater. The unfiltered split for this sample contained 4,660 tig/L manganese. The

filtered/unfiltered ratio of 0.31 indicates that most of the manganese was present as filterable
particulates (Figure 7-4). Some of the manganese may be in solution, however, since manganese

solubility increases under reducing conditions. The high BTEX concentrations in the sample
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suggest that reducing conditions may be likely at this location. Manganese in this sample is most
likely naturally occurring.

A general increase in specific metals in some areas of the site could be the result of geochemical

changes in groundwater from site activities. For example, releases of red water could change

groundwater geochemistry and potentially mobilize specific metals. An increase in one or more
major elements from waste disposal activities can affect the adsorption of trace elements by

competing for sorption sites. For instance, divalent cations generally compete for the same
sorption sites. A large increase in the concentration of calcium or magnesium from a site activity

can displace an adsorbed trace element such as lead, thus increasing its mobility. Likewise, a

large increase in sulfate from site activities can displace arsenate, which competes for the same

anionic sorption sites. Some evidence exists that the red water ponds may have affected

groundwater geochemistry and the concentration of some metals. Sulfate and sodiun are the
dominant anion and cation in bedrock wells of the red water ponds areas, whereas in most other

site wells, calcium and carbonic acid are more dominant. Bedrock well PB-BED-MW 14 is

downgradient of the West Area Red Water Pond. This change in bedrock geochemistry may be
the cause of the elevated arsenic reported in this well. However, it is important to note that metal
concentrations detected in site wells may be attributable to naturally occurring background

concentrations. Once the background inorganic concentrations have been established, a more
complete evaluation of geochemical changes in groundwater will be completed.

Evidence available to evaluate the redox state of the groundwater includes Eh, DO, and sulfide.
The 95 Eh field measurements available from background and non-background wells sampled

from November 1997 through July 2002 range from -411 to +390 mV, with a median of -144

and a mean of -145 mV. The 106 DO measurements from the same data set range from 0.00

(nondetect) to 15.8 mg/L; however, most of the samples that had negative Eh also had low or

nondetectable DO, providing independent evidence of reducing conditions. In addition, some

wells had detectable sulfide in excess of 50 parts per million, and some other wells were not

sampled for safety reasons because of high hydrogen sulfide vapors.

The strong evidence for reducing conditions suggests that anaerobic microbial degradation

pathways will be dominant over aerobic pathways. Four separate anaerobic TNT degradation

pathways are known to exist (Ellis et al., 2001). Intermediate degradation products from these

pathways include:
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. 4-Hydroxylamino-2,6-dinitrotoluene

. 2-Hydroxylamino-4,6-dinitrotoluene

. 2,4-Dihydroxyl-mnino-6-nitro-toluene
• 4-Amino-2,6-dinitro-toluene
* 2-Amino-4,6-dinitro-toluene
. 2-Arnino-5-hydroxyl-4-hydroxylamino-6-nitrotoluene
. 2,4-Diamino-6-nitrotoluene
. 2,4,6-Triamino-toluene
. 2,4,6-Trihydroxytoluene
. 4-Hydroxytoluene.

The last intermediate, 4-hydroxytoluene, will degrade to toluene, which in turn, will degrade to

benzoate under anaerobic conditions.

7.2.4 Geologic and Hydrogeological Conclusions
The bedrock groundwater flow map has been reinterpreted since construction of the previous

November 2001 bedrock groundwater flow map. Based on the boring logs from bedrock wells,

there are currently 15 monitoring wells completed in the Delaware Limestone, 4 wells in the

Ohio Shale, and 5 wells screened in the Olentangy Shale. Wells screened within the upper shale
units were included in the overburden/shale groundwater map for May 2002 and not on the

bedrock groundwater flow map. This was done due to the reasons listed in section 7.1.4,

Geologic and Hydrogeological Conclusions. Based on this interpretation, groundwater flow in

the bedrock is predominantly to the northeast in the western half of PBOW and to the northwest

in the eastern half. The bedrock groundwater convenes in an area northeast of the reactor facility
and exits PBOW flowing northeast toward Lake Erie (Figure 6-4).

The large southwest trending trough as seen on Figure 64, 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). The southeast trending low appears to be fracture controlled based

on its orientation perpendicular to the strike of the bedrock. A preliminary fracture trace analysis

(D&M, 1997b) indicated that several large fractures did coincide with this trough.

Groundwater elevation in the bedrock water-bearing zone typically had little fluctuation in wells

monitoring the Ohio Shale and the Olentangy Shale however, wells monitoring the Delaware
Limestone showed significant elevation fluctuations over time. Wells constructed in the

Delaware Limestone in the Reactor Facility Area (REACTOR wells 1, 2, and 3) showed the

greatest variation over time, with water levels fluctuating as much as 25 feet.
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Hydraulic conductivity in the Delaware Limestone measured by slug tests range from 0.002 (PB-
BED-MW27) to 1.84 ftl/day (PB-BED-MW24). This range also demonstrates the variability in
hydraulic conductivity of the bedrock across the site. Vertical gradients indicated there is a
downward gradient from the overburden to the bedrock in the western and northern portions of

the site. The greatest groundwater elevation difference was 25 feet in water levels of the

overburden/Delaware Limestone well pair (IT-AAl-GW002/1T-AA1-BED-GW00l) located in
the north central portion of the site. In contrast, the central and southern portions of the site

showed very similar groundwater elevations in overburden /Ohio Shale pairs, further reinforcing
the new groundwater flow map interpretation.

Natural petroleum hydrocarbon and hydrogen sulfide, a byproduct of anaerobic petroleum
degradation, have been present in monitoring wells screened within the Delaware Limestone at
PBOW. Free-phase hydrocarbons were detected in bedrock cores (PB-BED-MW22, PB-BED-
MW23, PB-BED-MW24, PB-BED-MW27, and TNTA-BEDGW-00l) during monitoring well
installation (Table 6-2), free-phase hydrocarbon was encountered during sampling episodes, and
hydrogen sulfide vapors were detected in at least 14 wells during sampling. In addition, the
occurrence of natural hydrocarbon is already known to be present in the Delaware limestone
(Appendix M - 11/18/98 - Wagner Quarries telephone call and 8/29/02 - e-mail message).

To confirm that the petroleum hydrocarbon was not the result of any past DOD site activities,
two petroleum hydrocarbon samples were collected during the 2001 groundwater sampling. One
sample was collected from monitoring well TNTA-BEDGW-001 and the second from
monitoring well PB-BED-MWI 6. These samples were analyzed for VOCs, GRO, and DRO.
The chromatograms are similar, and the concentrations of components are very similar
suggesting possibly the same source. Although many of the single components of gasoline are
present, they do not appear in the same ratios as the gasoline standard. Since TNTA-BEDGW-

001 is not known to be downgradient of any known fuel storage tank, it was concluded to be
from naturally occurring sources. Additionally, the presence of sulfur-like odors fom
monitoring well TNTA-BEDGW-O00 during sampling may indicate naturally occurring sources.

Quarries mining the Delaware Limestone in the vicinity north of PBOW are reported to have
encountered naturally occurring hydrocarbons and hydrogen sulfide. Free-phase hydrocarbons

and BTEX analytical compounds detected in the groundwater of PBOW bedrock monitoring

wells are also interpreted to have a similar origin. This similarity is based upon the following

observations:
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• A majority of wells with hydrocarbon detections are screened in the Delaware
Limestone.

* The hydrocarbon contaminated-monitoring wells (northeast side of site to west
side) are widespread.

* Drilling borelogs note hydrocarbons in the Delaware Limestone bedrock.

* Delaware Limestone rock core photographs show petroleum hydrocarbons.

* The detection of hydrogen sulfide associated with the petroleum hydrocarbon is
typical to that found in the Delaware limestone.

A discussion with OEPA indicated there are producing oil wells in Erie County. These oil wells

reportedly are pumping from the Delaware Limestone and the Columbus Limestone (Swinford,

per. comm., 2002).
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8.0 Recommendations

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

11, 2002 and are made based upon conclusions from analytical results:

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 firther 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 abandonments an additional groundwater
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:
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- Installing downgradient bedrock monitoring wells for contaminant
assessment, if necessary.

In addition, based upon conclusions from soil and groundwater analytical results during this

investigation, the following are recommended:

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 GaragelMaintenance 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-side groundwater model (2003).

* Complete site-wide groundwater risk assessment (2003).
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Table 4-1

Summary of Groundwater Samples Collected
2002 Groundwater Data Summary and Evaluatlon Report

Forner Plum Brook Ordnance Works, Sandusky, Ohio

Well Identification Sample Identificatilon Sample Date Number

Possible Free-Phase Identification (Upper Toluene Tank Area)

MK-MW20 I MK-MW20-GW-CC3002 | 11-JUL-02 CC3002

Background Monitoring Wells (Fourth Quarter - Dry Season)

Overburden
IT-MW01 IT-MWOI-GW-CC3009 10-JUL-02 CC3009

Bedrock
IT-BG8-BEDGW-001 IT-BG8-BEDGW-001-GW-CC3001 1 24UL-02 CC3001

PB-BED-MW20 PB-BED-MW20-GW-CC3003 10-JUL-02 CC3003
P8-BED-MW24 PB-BED-MW24-GW-CC3004 12-JUL-02 CC3004
PB-BED-MW25 PB-BED-MW25-GW-CC3005 11 -JUL-02 CC3005

Monitoring Wells (Non Background - Wet Season)

Overburden
MK-MWI 8 PBOW-02-GW-MK-MW16-CB3017-5-5 08-APR-02 CB3017
MK-MWI7 PBOW-02-GW-MK-MWi7-CB3038-8-8 12-APR-02 CB3038

PB-TNTA-MW1O PBOW-02-GW-PS-TNTA-MW 10-CB3042-11-12 15-APR-02 CB3042
PB-TNTA-MW11 PBOW-02-GW-PB-TNTA-MW1I-CB3043-4-8 15-APR-02 CB3043
PB-TNTC-MW3 PBOW-02-GW-PB-TNTC-MW3-CB3027-44 10-APR-02 CB3027
PB-TNTC-MW4 PBOW-02-GW-PB-TNTC-MW4-CB3028-7-11 10-APR-02 CB3028
PB-TNTC-MW5 PBOW-02-GW-PB-TNTC-MW5-CB3029-4-4 08-APR-02 CB3029

Bedrock
IT-AA2-BEDGW-001 PBOW-02-GW-IT-AA2-BEDGW-001-CB3030-19-24 10-APR-02 CB3030
IT-AA3-BEDGW-001 PBOW-02-GW-IT-AA3-BEDGW-001-CB3033-48-48 10-APR-02 CB3033
IT-ABG-BEDGW-001 PBOW-02-GW-IT-ABG-BEDGW-01 -CB301 -15-15 05-APR-02 C83016

IT-MNTA-BEDGW-001 PBOW-02-GW-IT-MNTA-BEDGW-001-CB3039-54-54 12-APR-02 CB3039
IT-TNTB-BEDGW-001 PBOW-02-GW-IT-TNTB-BEDGW-001-CB3019-19-19 05-APR-02 CB3019
IT-TNTB-BEDGW-002 PBOW-02-GW-IT-TNTB-BEDGW-002-CB3018-19-19 05-APR-02 CB3018

PB-BED-MWI3 PBOW-02-GW-PB-BED-MW13-CB3025-71-75 10-APR-02 CB3025
PB-BED-MW14 PBOW-02-GW-PB-BED-MW14-CB3022-35-37 08-APR-02 CB3022
PB-BED-MWI5 PBOW-02-GW-PB-BED-MW15-CB3041-33-34 15-APR-02 CB3041
PB-BED-MWI6 PBOW-02-GW-PB-BED-MW16-C03037-23-25 11 -APR-02 CB3037
PB-BED-MW17 PBOW-02-GW-PB-BED-MW17-CB3014-39-42 11 -APR-02 CB3014
PB-BED-MW18 PBOW-02-GW-PB-BED-MW18-CB3015--65 05-APR-02 CB3015
PB-BED-MWI9 PBOW-02-GW-PB-BED-MW19-CB3013-34-34 04-APR-02 CB3013
PB-BED-MW22 PBOW-02-GW-PB-BED-MW22-CB3009-35-37 04-APR-02 CB3009
PB-BED-MW23 PBOW-02-GW-P8BED-MW23-CB3040-71-71 11-APR-02 CB3040
PB-BED-MW27 PBOW-02-GW-PB-BED-MW27-CB3012-85-88 09-APR-02 CB3012

TNTA-BEDGW-001 PBOW-02-GW-TNTA-BEDGW-001 -S3044-71 -81 15-APR-02 CS3044
TNTB-BEDGW-003 PBOW-02-GW-TNTB-BEDGW-003-CB3024-38-38 10-APR-02 C83024
TNTB-BEDGW-004 PBOW-02-GW-TNTB-BEDGW-004-CB3023-23-23 08-APR-02 C03023
TNTC-BEDGW-001 PBOW-02-GW-TNTC-BEDGW-001-CB3026-83-83 09-APR-02 CB3026

KN3\PBOMV02 GW\Table 4-1.1 d(d-1)WA3I3(9:42 AM)



r~ C
Table 4-2

Final Field Measurements of Gromundwater Samples
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Pag 1 of 4)

r

... - . -o -- T _1.. dnFlow P I H"SS Eh Conduetiqty Turbldit Dihoksd 0O Temperature Purged
Wel identIfIcatlion Date TiRMe !__ __ I __i__) (L _C) 10"

Direct-Push Lenfray Piter
TNTA-DP14 8 /201 1025_1 No L NM I NM -131 | .6 0.901 1 999 246 18.36 None
TNTA-0P21 81/01 1712 No NM NM 182 7.19 1.39 1 723 3.34 19S None
TNTB-DP02 SIM1 11451 40 NM I NM No t d ngs rdI due to Ikdsuficent water vobm. None
TNTB-DPO3 S/1/01 j 1533 1 No NM I NM 50 6.23 a0635 _9 2.01 18A9 None
TNTC-DP13 Arl/fil 116201 No I NM I NM I-10 R AA I n7a QQQ 27A I MonM
TNTC-OP 19 1 NO oM 1 281 ;.73 | t 72 S23 I 632 177 Nii 14

3ackgwound Wells (1997 t1998. FihiWthrouggh Fournh Quartenry 58mPiMg
I 4NA INo 0

-
NM

NM
NM

.- R 7 0.51 I
- I.....I I

10.7I I 9.6

iT-MMI 9/27/01 | t
-

57.3 I 8.23 0.447

1116/2

7110h021
W1117/97-
5[28198

NA I NA NM OfhMleM KIMer

0

we3-
3.7_

I I d e orn enlon
er om entwng well.

and ffoed bager fror enN w

13.13 1 14.2 a

.. A | A . - . -.. S . .... n:^_ ---NA I NA NM
0

0.

NM KII We. ltsraw 1 I
0 .8 I 628 0.590 5.08 17.76 4

NA I NO i I
583
999
653.
15.0

4.14
12.80

0
0.00

9.4 27
5810.3BED4MW20 .26/_1 1415 I No 0 I NM I -73 1 5.95

414102
7/10/02

14156 I Yes
1013 Ye
1 600 Yes

1.8 0 1 -55 e 68
)NM 1 6.3
_ E6.1__ 7A3

53 0.0 0.00 10.37 1.8
52.60

11 (It7f NA No
NR
321
10
0

0 13.85 3.5
30

27.73
:.9

NA No I 0.1 NM I -36.2 I 7.80 151
eG8-BEDGW-001 Yes 0 I NM X -339 113.03 3.75

1116302 1 1427
/30 1127

0.856
0.43
3.68
1.81

7112102 I 0920 Yes 0 0 - -258 I 721

2.8
4.7

TO.3
73.3
2.5

R 6.70
13.45
11.2
9.69

0.00 10.69 2.22
3
5

2.99
2.11

4-
l

PB-BED-MW24 1
Yes
Yes
Yes

NR I NM
414 0

76 0
U4.1 2,500

6.82 _

7A.06 _
1.99

-144 9.38
-

4=~2 _A 1 1.98 _
1.88_

l
7112102

1/16/02
4/3/02

1405
0.0
350
5.7
5.6

NR 10.71
12.93
11.9

10.54

1.9

0920 Yes 0 NM | -237 10.58 9I-1.9

PB-BED-MW25 Yes
Yes
Yes
No0

0.0 I 0 1 -291 7.23 I 2A2 4.44
8.46 2.62 3.0 0.01 10.9 8.0

711102 I 1115 1.86 1.9 0 12.92 8
i is NAAA^

PB-BED-MW20

IW1WU1
1/15102
4/2/02
7112102

NA 3.6 NM _- .. No Ide C0due oi MM
-59 1 8.87 1 31.0 1 999 1

_ .dn* _ _1A

1030 No 2.2 I 0.21 8.69 1 O.S
NR I NM No semoi c [lecled due to hIuIe water volume.

iX 3 T ____ Noam 61 due to == water oume
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Table 4-2

Final Field Measurements of Groundwater Samples
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sanduuky, Ohio

(Page 2 of 4)

Low .I . _
Flow PID H28 Eh ConductivV Tuy itY DissolvedOl Teneru PUKrv

Wellidenificaton I Dte n e Sampled Jgp/) mW p 4(mhocnm) LNTU) t Pon) | la (9!1}
Non-Backaround Oveaburden Well 1997,19S8. and Crft Season Sahnpjn 1NMM I I

1121/97 NA No NR NM NM NMM NM I
MK-MWiB Yt8r9 NA No 01 NM NM Z 7.40 N sZ d 1 5.40 1 18.0. 34.86

9/25/U NA INA NM NM No c -ll -y

4A/z2 1238 No 0 0 390 _4.77 0.543 14.9 7.45 8.78 3
1121197 NA No NR NM M NNMI NM NM NM NM 6

MK-MWi? 527/98 NA I No 0.0 NM NM B.00 0.74 14 4.90 17.0 151011/1 11235 IYes 0 NM- 79 5.13 0.96 6.8 0 _ 1.53 2.37
4/12102 1305 Yes NR NM -147 4.92 0.361 0 0 10.01 3.5
11/18/97 NA No NR NM .170.5 729 1.18 246 -0.38 11.2 6

TNTAW1O 5/29/98 NA No 1.1 NM -109.7 7.36 123 260 7.17 14.8 11
101/01 NA NA NM NM No 00 wedlft.
4/1502 0945 No 0 0 -125 744 1.24 56.4 1 0 I 8.3 1- 4
11/1897 NA No NR NM -87.2 6.49 1.54 77 4.53 1 12.4 _ 5

TNTA-MWI1 .5n299s8 NA No 0 NM 1181 716 138 53 j 7.41 14.3 _ 1410/3U11 1645 NA NM NM I revoidedue Insuffenwavrolume.
4/1502 103 No 0 O 23 1 6.62 1 31 56.4 1 8.81 9.8 1 '4
11/21/97 NA No 0 NM 410 7.31 3.04 91 9.70 1 1.3

TNTC-MO3 5/18/98 NA No 0 NMO 65 335 999 15.78 136 NR I
_ _ _ 1111 0800 INA *¶F ~sampl oon~due i r_ orm1 080 A NM _NM Nmbchdeto Insfficint watervokune.

.11/G297 NA No NA NM 1096 6.58 1 2.24 22 1 10.27 12.0 I NM
TNTC-MW44 5/1898 NA NO 0 NM 282. 6.80 2.22 1 999 14.72 14.6 11

104/01 1045 No 0 NM -7 738 276 188 0.76 1427 1.59
11/21197 NA No 0 NM 22.9 I 6.97 1 1.52 1 25 1 11.45 10.0 24

TNTC-MWO5 5/1898 NA NO 0 NM NNM NM NM NM NM I1131= 0915 No 0 NM 59 8 -.11 1.60 688 11.8 13 0
4/802 1435 No 0 0 156 5.87 0.422 35 10.35 1 7.73 22

tfol1ackground Bedrock c Wells 0 .9I ,,andDrty So an~al
11/16/97 NA NO 40 NM -340.1 6.99 _ 5.37 1 -10 22 18.7 149

10/10O1 |NA NA 269 NM I NO d
__ _ _ _ _ _ _ _ _ 4114/02 NA NA 1.7 ~ -50 __Oa______ de_0 ig vpo$

11/20/97 NA NO 9 0 1-160 7.08 I 1.28 |>1000 6.31 8.7 25
AA24BEDGWO0w , 5/1298 NA N0 NM NM 7.06 1.21 999 8.02 13.5 2010/8/01 115 Yes 60 NM -144 9.4 9 1.24 - 76.4 ~ 0 ___0______

__________ 4/10102 0940 NO- 19.5 0 -267 8.55 1.33 - 338.0 4.31 10.4 m-17
11/19197 NA No 11 0 -297.2 68 2.93 - 595 6.51 10.6 42

AA3-8EDGW-0O1 N N OR N NM 13.7 30.5
9/7191 1615 Yes 10.2 16 -343 1 13.15 2.74 1 20.1 0 11.3 3.17

1 4/10102 1 1700 Yes 30.7 340 1-358 8.31 1 2.31 1 58.7 1 0 1 11.97 1 4
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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)

IC-'

Low- _Volfunw
Flow PID HiS Eh Conductivity Turhfty Disoed Os Tempwoaure Pored

WellIdentfication Date Time Stede jjpm (prJn (mJt pgosa} (N ~ (olrl (
11113/97 NA No 0 NM 15.9 6.94 1.09 -10 7.35 12.9 25.5

ABG-BEDGW-001 5/13f98 NA No 01 NM nm 7.18 0.85 27.9 537 12.0 409/80 90 Ys 0 N 10 85 .617 27.9 0 13.83 4.76
4/5/02 1510 Yes 0.7 0 .188 6.95 1.17 46.6 0 82 4.5

ABG-BEDGW.O011R WWI/0 1545 Yes 0 NM .-51 8.8 0.9 6.6 0.09 13.5 5.81
11f13Y97 NA No a NM -417.9 6.90 8.08 284 4.93 9.6 24.5

BED-MW13 5128/98 NA No 0.3 NM NM 6.98 0.55 173 2.76 152 15.32
103/01 1515 No 0 NM -368 12.33 11.3 49.7 0 15.77 23

1"2 0840 No 3.2 0 No MP c dudhe t ideM WXd vokwn.
11/1897 NA No 2.5 0 -85.3 7.29 2.33 269 4.66 8.7 13.5

BED-MW14 5118198 NA NNo 0.1 NM -10.8 7.70 2.4 3S.5 13.0 81.69/28/1 1140 Yes 75.6 NM -14 _728 4.28 5 0 10.38 1.98
41DW R2 1045 Yes 0.4 0.11 10 6.79 6.42 9.4 0 100 3

OEOWI4R 10f5f01 1530 Yes 7.7 NMA 5 6.76 4.19 262 0 10.17 2.5
11118197 NA NO 20 14 -298.3 6.81 5.08 71 3.17 8.9 15

BED-MW15 5288 NA NO 0.1 NM -20 6.91 6.94 79 1.65 13.0 23210/9/01 0850 No >2000 NM -325 12.58 5.37 29.7 0 9.97 13.5
4/15/02 1240 No 57.4 0 -315 9.48 7.34 67.0 3.8 14.5 7.5
1/2497 NA No NR NM NM NM N NM A NM NM 35

6ED-MWI6 6/1198 NA No 130 N NMNM NM NMI 5NM NM NR
1010/1010f O 1 No NM NM et v reedi s notr co ded duto ORY PM on at u a. 2

_ 4/11t02 1450 No 171 0 .103 7.53 1.84 22.87 NM 14.0 >11.5
11/20/97 NA No 2 0 322.2 7.00 4.70 318 7.46 8.9 23

BED-MW~7 5t29198 NA No 3 NM NM 8.70 4.21 213 1.30 51.3 60
10/3/01 1500 Yes >2000 NM -388 15.18 5.79 134 0 1 .5 2
4/t11/02 1100 Yes 84 >50 -411 8.51 5.76 412 0 1 _ _2 3.5

11/19/97 NA NO 7 0 1311.6 7.40 22.3 109 522 9.2 27
BED-MW18 5119198 NA No 0.1 NM -297.5 7.20 2.8 28 5.40 18.0 127.01

1012101 1435 Yes 64.1 NM -363 12.37 23.1 17.6 01258 2.38
4/5/02 1040 Ye 1.7 0 -365 7.69 28.7 27 0 9-4 _ 8.5

11/14197 NA No I 0 NM -318.1 6.91 1.30 108 5.58 94 14
BED-MW19 5118198 NA No 0.1 NM 17.8 6.70 1.80 17 6.00 16.0 82.5104/01 1315 Yes 8.73 NM -141 1429 7 1.43 307 0 11.i 255

_________ //2 1520 Yes 11.6I NMi -3671 7A.48 1.43 07 0- ________

Iwype92WGMT#W4.2 M94.2)W242AA



Table 4-2

Final Field Measurements of Groundwater Samples
2002 Groundwater Data Summary and EvaluaUon Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

_ wIVoluen
Flow qPD HaS Eh Conductivity Turbidity Dissolved Ox Temperature Purged

Well IdentifIcation Dat Tk (arntpptnh (r osnda) .. (ppm) ( CL.S
t1120/97 NA No 0 376 -329.4 6.78 9.50 38 5.38 9.8 45

MNT2ABE/GW-Ml 5 f98 NA NO 100 NM NM 4.68 9.63 79 0.74 17.2 37.5
WWI-EDW01 030 1020 Yes 1257 NM -328 14.38 8.94 145 0 18.5 5.15
4/12102 0950 No 102 278 -378 5.97 9.12 4.9 0 12.11 18
10SDAW2 I/8Ml 1020 Yes 18.3 NM 1-263 10.25 0.777 5. 0 1 1.'4 1 .4/4/02 1025 Yes 35. 350 -347 7.74 0.94 15.3 0.00 9.8.5

PB4BED-AW23 10101 1145 No 215 NM U qiq readiss not rxded if ItowPotenti Isuffiint w fer v e4/10/02 0825 Yes 68.5 2.12 2 5' due to po"hft isufixent wavoter vure.
PB-BEO-MWN7 10//01 1115 No 197 NM Ž wa2 1 , I 1.75

_ _412 0900 No 137 NM wa rquai readings not re ded due o oy fram on grcJKdwater 62
TNTA4BEDGW-0Ol 10/9/01 1450 No 268 p500 Due to kisuffident water vo__ e and LNAPL. water Qualty vadwerejnt recorded.
____________ 4115/02 1125 No NM >50 Due to hsuthident water volume andt LNP water quality readirs wen corded.

11/17/97 NA No 1 NM -190.4 7.07 0.92 99 4.48 9-8 33
TNTB-.EDGW-001 5/18/98 NA No 0.1 NM NM 7.20 3.2 21 8.50 14.0 30.12

9,28/01 1635 Yes 32 NM -297 11.86 2.23 - 0 0 12.54 5.28
4/5102 1520 Yes 18.9 87 -340 7.18 3.18 22 0 10.52 7.6

TNTEOEOGW 0011R 1OtS01 1200 Yes NM NM -336 1222 3.79 3.9 0 12.44 2.5
11116/97 NA No 0 NM -294.5 7.58 1.20 -10 3.75 10.2 27

TNTB4BEDGW4002 11870 NA NO 0.1 NM -3 7.40 1.20 1 6.20 13.0 34599/27/01 0830 Yes 0 NM -4 137 0.30 0 - 11.49 1.06
4N02 1030 Yes 0 NM -3S5 7.41 0.696 8 0 10.94 2.5

TNTB43EDGW-003 IO/M 0940 No O NM osampl colted due to Insuicient water volume.
NT 4110/02 1150 No 1.4 0 Watq y readings not recorded due to potsn"a In t water vo i

TNTBEDGW.004 10/5/01 0900 Yes 0.8 NM -43 7.54 0.349 182 2.89 12.07 4.5
TNTB 8EDGW404 418/02 1050 Yes 0 NM -8416.61 0.335 46.7 0 10.47 3.5
TNTC-BEO3W-0 1014101 1315 Yes 129 NM -357 12.87 2.98 _ 44 0 12.26 11.89
_1240 1 Yes _7_4 49102 1248 7. E6i94 _ 3.2B O 12.4 , 11.70 1 n.,L8

R at tXe end of the well identification number Indicates te sample was recllected and certain parameters reanalyzed.
IC - Degrees Celsius.
Eh - Oxidation-reduction potential.
gal - Gallon.
H2S - Hydwgen wlfide.

mahos/cm - MicOinrds per centimeter.
mV - Millivots.
NA - Not Appl-ic.
NM - Not Measured.
NTU - Nephbelomettc turbidity unit
02 - Oxyge.
pH -Hydrogen ion Conwntration.
P10 - Phoolonlzation detect.
ppm - Parts per million.

i Anec Iau44.w4-,WO(I4-Mi
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Table 8-1

Summary of Groundwater Elevation Measuremnents
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Workts, Sandusky, Ohio

(Pae" lof 8)LI Teocf Groundwater Elevation Measurements
M m~ea s 04 iI cm"I Grotmw (S ~at 60I m mwl"a NWve [6W*J

W NE s $t m lN ~r A " E lsv ia e E vMm_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MK~e O CIhI;M1 (d ( * j 219 12 V I4' 3 $ 0319 95 10 6 04 9 Nzy' 620771199 1112 I' 11:2 19 224 = 9

AA2.OW -M0 1917726 82___84_5_41563760 a

AA3-GW .2 194936 623026 8311 63410 - 3D 629681 3661 63223
A90-OW-002 __ 192151 621579 861.06 66 20 - - - - - -- 6.56 654.51 3.95 667.11
E 6.G*4O1 1916339 6W M6 640.45 637.70 S .7? 631.6 9.29 631.16 7.35 833.1
554GM402 1917122 624436 637.82 634.90 - - - - - 10.76 626.76 9.46 626.05 A.91 632.61

E ".0 403 1917775 624131 63890 I 63620 - . - - - - 6.26 63.62 7.36 1631.52 681I M M3
56-0*404 1917442 624052 63634 63360 - . - 566 63 78 85 6 30. S 73 1327 M O3?
66.0*4.0 191760 023672 639.70 637.00 - - - - 6.24 633.4 7.57 M1 3 660 633.9
ES6-0540 1917799 602312 63961 637.00 - - - - - 6 6 663M 7.39 632.2 &92 63369
E 5.P6.02 I92& I 62434 63853 63S.70 - . - - 597 632.56 5.87 SU S 461 63272
E".8.03 1620167 624324 637.15 63440 - - - - 6605 631.60 6.35 630.60 56.2 631.63
5E8#8S*4 19OM26 624296 637.67 635.30 - - - .? 629.0 900 62 -6.7 7.30 6M S?5

E84R .0I197763 625964 6397 631.40 - .61 627.36 7.6 62609 0.63 62634
ES-AA.02 191826 626944 6319 es1.30 - . - .10 625.85 8.72 62543 6652 627.43
E64RA-03 191134 62676 633.63 6309 go- -- - - d-y ft 0.09 624.64
ES-PA,04 191839 62673 633S4 630.70 - . -- - 8.07 626.4 10.36 623.16 7.12 62842
E8-RA-O 1918462 626717 63334 630.60 - - - - - - 7.96 626.39 6.67 624.47 6.87 62.?-
E6.RA-06 1916760 626746 632604 630.10 - - - - - 66 623.99 7.05 624.76 6.20 627.44
EB-SP.01 192760 613696 65507 662.30 - 8 643 646.4 7.55 64.52 5.54 64963
EUl-SP.W3 192663 813396 65773 63510 - - 26 8547 6094 650.79 4.26 M N.4
ES-SPO0I 192693 613162- 658172 853.26 - - 72 650.62 6.16 649604 4.21 66361
E6.SP-05 1928897 M M1~ 6570 04.5 606( 651.92 6.17 630.63 4.92 682.0
E 6.5P-09 192704 613066 656.25 656.40 .. 6.60 651.45 RI10 660.1 7.04 661.21
GCL.*IW i 192125 617560 674601 671.40 - 0 - 32 66.49 6,81 61.00 4.57 67024
0Ct*?AW0A I908 8173 67296 66970 - - - - 7.37 MS6." 7.79 66517 4.68 WA6.6
GCU-M OWB2 192096 61794 673.42 669.60 0 .32 665.10 6.41 WAOI0 4.59 69683.
GCLA MWO 1920777 61764 672.67 66.66 - - S 66657 6.61 66596 4.2 0 68637
ff4A4YOI 1916525 616im 61.19 674.50 - - 545 6212.4 7.00 671.19 4606 673.53
lT44l402 1910265 622512 639.26 63637 11.5 627.32 653 633.5 9.96 62.33 6.09 631.19 9.76- 6265 5.66 63160
IT-AIWO5 1919476 62534 63467 6 31.69 14R68 620.19 6.06 62.6 11.31 623.36 9.66 624.9 10.46 624.22 442 S3.2

IT# 61918766 6266( 631.70 62 .6M - - - - 634 8213.3 9.21 82249 40l 627.6
1909662 622076 63603 63130 - - dry - dry Oy

ff.07,6 1911132 62496 632.16 630860 - - - - 13.20 619.66 OM2 624.94 10.72 62244 2.91 63025
rr.74WO9 191069 62095 647,45 64640 - - ±L - 600 641AS 7.24 84021 4.2 64273
S1T &lW1 1909405 O2M02 644600 642.20 - - - 183 62641 11.25 6m .6 12.12 63261 6.20 636.6
MK-MVVV9 1906672 62391 64361 642-95 - sag-- - 0 639.62 6.49 63 U1 5.00 64 1
MK.&1w1 1910564 62286 640.57 637.74 13191 628.66 - - 8.34 632.2 7.13 633.44 6,49 63nc0 7.1 63 4
W A&W 11 1911643 62262 637 5 634,M 12.14 625.22 6.00 631.39 6.47 6 89 7.13 6302 6.14 629 22 5.9 63 4
UW U(.WI2 1906764 621233 640.93 639.10 - - - - - - 6 610 10.78 630.16 .5 3 4
W -~JW 4 1913326 6160311 881.26 678.50 - - - - - 1 630 .72 67354 46 7 6
W .M W I 9 3 0 4 6 6 6 0 3 6 7 6 - a in - 6 2 6 2. 1 6 6 67 1.8 3 4. 2 6 7 7

VrNM BOWW OV~A N.6I1(2u4)"(4 A")



Table 6-1

Summary of Groundwater Elevation Measurements
2002 Gr-oundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

____ ____ __ _(Page 2 of6)ITop I Grourwater Elevation Measurements
Coowdsnes (ONOi Pluwf Casin Ground (hMu above wmeA" leveI~l IntiD

WN E$$*g NW"~~ EI~vali? Eiav1efod?

kl*Mdcalon (x) (Y) (ft mud) (6 NW)) 515 o6451we 9)2 ooamw in ,1? m g¶n¶4l¶81 I oo~ I1*55 tsniotS 12aw 0212702 I14 6 oWssow

Ovefbularen MentolnWeIlls -- - - - -

~A1-GW.002 1917726 623088 64.86 63860 3.42 637.43 4.20 3.80 637.25 7.32 633.3 4.36 536.4? 3.39 1637.46 132 1637.53

AA2-OW-002 190946 823568 643.06 641 60 - t 13.20 630.75 7.50 636,46 16.57 637.38 20.-0 6213.3 10.63 63332 4.85 639.10

AA3.GW-M6 1914966 62502 6W6'll 63410t 3.97 632.14 5.10 631.01 4.00 63211 86Do 627.31 .8.2 629.22 450 631.61 4.22 -631.80

ABG-GOW-=0 192161 621579 661.06 656.20 4.92 666.4 5.80 66528 4.60 6O646 851 66356 6.46 6W4. 4.16 666800 4.08 657.00

EB-G"10 1918339 623563 640.45 637.70 7.97 632.48 660 63206 6.60 63165 971 630.14 06.5 631.80 8.10 632.3 6.15 63230

ES.43U.02 1917622 624435 637.52 634.90 514- 632.36 7800 629,72 5110 63242 -1404 823.48 14,83 622.69 4.72 632.60 515 632.37

EO-OM.03 1917775 624131 MO6.9 63620 6.99 63291 6.00 63290 6,40 632.60 7.60 63130 681 632.09 5.90 63aw9 8.17 632.73

EB.43M-04 1917442 624052 636.34 633.60 ".9 632.43 4,60 631.74 3.90 632,44 10.28 826060 467 6 31.77 3.47 632.67 3.94 63240

ES-W46O 1917802 62387 639.70 637.00 dr6dy .40 63130 690 6326 7.46 632.22 7.05 632.65 6.25 63345 8.40 633.30

ED-GM-06 1917799 623723- 6361 637.00 6.00 63U.6 630 63131 6890 63261 7.23 63238 7.66 63190 6.28 63333 6134 633.2

ES-PS-02 1920061 624344 636.63 6360 4.90 633.63 5.70 632.63 4,50 634.03 7.27 031.26 5.98 83257 4.70 633.63 6.19 633.34

E"SP803 1920167 624324 6371 634.40 5.52 63163 670 631.45 6L30 630.68 627 63080 6,35 63060 596 631.-19 5.96 WA1.1

E"3-P04 1020259 824298 637.87 6X350 5.26 632.61 6.40 629.4 8.6 629 27 9 243 62845 6.60 62927 8.00 62967T 616 62971

E5-1A-OS 1917763 62580.4 63397 631.40 5.7 828.22 6.40 627.57 5 90 626.07 9.35 624.62 7.42 626.55 585 62812 6.25 627.72

E094"A 1018282 628944 633.95 631.30 6.72 627.23 7.10 626.85 7.30 628.65 1045 62.60 9.5 624.45 NM --

CB-RA-3 191834 626768 63363 63090 9.70 62193 12.60 621.03 15.70 61V0 1603 817.61 14.27 619.38 NM --

ED-RAO)4 1918309 626731 633.54 630.70 7.63 828.01 8.60 624.94 96 6 23.74 11.30 62224 9.16 824.38 WA

ES-RA-0S 1918492 626717 633.34 6SA6 7.07 626.27 7.10 626.24 7.40 625.94 16.10 62324 6.29 625.06 NM -- -

EB.NA406 1916790 62646 832684 60. 10 4.49 626.1 6.10 626.64 520 627,44 966 622.98 8.76 625.86 NM4 - - -

E5-60.01 192756 613598 65507 652.30 5.78 649.29 7.40 647.67 8.60 6485S7 9.34 -64573 7.89 647.18 6.10 648.97 6.20 64087

EB-SP-03 192636 613390 86577 665.10 4.21 663.52 4.60 652.93 - - 7.07 66066 5.94 651.79 4.19 65354 4.70 65297

E8-SP-04 1926937 61312 668.02 65525 7.20 63.8 7.40 860.62 - - 7 78 660,26 7680 660.22 7.30 86572 7.44 650-58

EB-6P-06 1926897 613051 65.00 854.50 4.96 682.04 6.40 651.80 - - 7.03 649.97 5.95 651.05 4.96 662.04 5.27 651.73

ES-SP-05 1927074 613066 66625 65540 7.24 651.01 8.40 6618 - - 7.83 660,63 733 660.2 4.18 55.07 7.25 661-00-

GrCL4lWoI 1921256 617560 674.81 671.40 4.98 669.63 6.80 868.01 690 667.91 10.12 664.69 8.94 65.87? 5x10 6687 5.2 069.58

GAI.4CAWOA 1920961 617937 672.96 669.70 4.85 668.1 5.60 667,36 49So 68808 9.20 66376 6.34 6"662 476S 66821 5.25 667.71

OCL.KWO28 ¶920864 617941 673.42 60960 £00 668.42 8.10 667.32 5.20 68622 9.87 663.75 6.8 6.654 4684 668.so 5.0? 068.40

GCL-MWO3 1920777 617641 672 57 68955 4.50 606807 5.30 867.27 4.60 667.91 4.25 664-32 560 66697 4.30 688.27 4.52 666.08

IT.MWTJI 191552$ 8 16901 678.19 1674.50 4.60 673.59 5.30 672,89 4.60 87,139 8.12 670.07 560 672.59 4.66 67353 4.85 873.34

IT-AW02 1910265 622512 639.26 636.37 5.79 833.49 6.95 632.33 5.60 83.48 1 186 627.82 980 629.40 562 633.48 6.03 63325

ft-Mv405 1919475 625346 647 631659 4.70 629.91 660 82587 6.40 626.27 1235 622 32 1415 620562 5.17 629650 460 62987

17-OJWOS 1918786 628842 631.70 628.50 4.02 627.606 - * I- 10.48 621.22 1006 621.62 584 625.86 4.11 627.59

ITA0'190966 622016 636 03 63230 - - 3,90 631.13 2.70 63233 6.51 82822 MM4 W. M -

IT4WWW 191132 622498 633.16 630.60 3.12 63004 860 626.56 5.20 627.96 ILI&8 620.96 14,38 61087 419e 82097 5.30 627.66

57T8.860 1910699 620956 647,45 64540 5.02 642.43 O.3 639.15 8.60 640.65 9.50 637.95 706 84039 6,42 64103 7.18 64.27

PT.4SIOVI 1909488 623027 64480 642.20 8 .19 63661 10.30 634.50 950 635.30 16.06 62674 1409 1630.71 8.77 63503 8.25 63855

MIC-ff442 1908872 I623901 645.1 642.95 499 64062 5.80 639891 5680 640.01 9.21 636.40 86 631 9.26 551 I640.10 541 640,20

MK-MW10 1910664 623861 64057 637 74 5.22 63525 50 63407lf 520 635 31 I3 SU 31.24 6.96 63350 502 63658s 556 035.01

MK-MWII 1911643 62382 637 36 634 39 6.51 63068 6890 830.50 -550 630.806 1207 62529 7 99 629 37 3.92 833.44 69 634

MK~-MWI2 1901574 8 21233 640,93 638 10 6.38 632-56 -. - 940 631.53 1t150 629.43 10.39 6354 830 632.63 8.0 624

MK~MW4 1913325 618311 681 28 67650 4801 876.48 7.50 6 737F6 8.0D 675.26 9.56 671.65 95SD 671.78 5.66 675.38 512 671

IAK-MVIS 1913304 616486 560.63 1677800 4.80 675.77 7.40 167123 6.8 67363 9,13 671 50 675 671668 5.29 67534 52 73

KN3lP050k_ iatft6.1j*(ShJ IW3IF 46A" C -
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Table 6-1

Summary of Groundwater Elevation Measumements
2002 Grou~ndwater Data Summary and Evalustion Repoit

Former Plum Brook Ordnance Workcs, Sanduskcy, Ohio

_____________(Page 3 of 6)
1u994 GamriteWe Elevaimm Measuemnefls

C01n51~t.wpw8 Cg00 G~ - - - _-

MK44WG 1918011 61683 674M 671 01 6.88 667.14 4.64 669.36 5.56$ 66842 5.97 66803 7.75_ 6625 514 6801
MK-~W1 1917813 616672 86432 66065 4-4____2__6 6 S55 k2 6M___8"5 68 M6
MK-WMW9 1917536 82337 639.13 63620 - - - -3 -4 ______3 7 S-4

MK.MW2O 1920139 62212 83751 83430 - - - -- 4.97 63254. 476 63273 I6.61 830.1
MK.&1W22 1923776 624339 63.73 635.24 see 626n as 16 631.58 ?.ea 630 07 6.20 623.63 8.24 629.43 1 94 830.79
MK-MaW23 1234 634657 G3911 638.3 ¶6.23 6206 IO."9 628.12 6.37 63214 6.49 60.-62 8.02 631.09 6.6 63N
MK.4qW24 1923302 622284 8580 6542 640 848.31 0.03 56"77 7.19 64.61 .7.08 64672 7.22 64168 6.2 0.55
PR-MW07 1919wt2 62499 633.6? MIS. 7.35 83632 2.02 631.65 -4.03 G6294 5.35 626.32 5.08 6266 2,21 63146
PI~wUWO 1919309 624689 634.70 WA2.1 10.16 624.55 4.72 6291 7.14 627.56 6606 0804 7.72 626.9 4.90 8290
PR44WOS 1913510 20925 63336 630.30 1048 6232 3.28 63012 6.61 626.5 6.50 68.6 T.8" 125.3 1336 600
THTA-MWQ i323"9 623684 839386 637.18 8.15 63171 2.62 637.04 4.24 63562 4.16 6367 4.6? 636.9 110 W6367
ThTA.MWII 192244 623516 640.18 637.54 6.66 63050 7.,36 632.2 6.62 63356 .49 634.8 .16 M63602 4.76 63.40
TNTC-WM08 19111391 621465 645,09 642.25 - 5.69 83920 10.0 6350 6.07 837,02 9.27 63582 380 641.29
71TWC44'W4 1910470 82013 864.11 651.5 13.2 64,6 3.04 651.07 .6 64651 6.15 647.16 7,62 846.49 3.32 85079
ThTCMMSO 1911611 6208W 661.40 646.75f 23.48 628.01 3.67 641.62 8.21 84323 5.62 845.87 5800 645609 30 6480.47
TNTCJAWOO 191300 6243W5. " 666 7.15 6051.93 3.86 65520 4.52 654-58 4.46 654.2 5.71 853.37 1.72 68538
WAJ4WO1~ 190994 6261 8411 626 - - - - 10 6DIt is 627.18 403 840.0
WA4AMI02 19OM7 622124 633.33 63"8 - - - 39 24 46 667 183 631.8
nodme~k Mloaltaqn Wells____

AA1.eED0W-M0 1917719 62308 641.04 63.MOO- - - 30.52 610.5 30.90 6106S4
AA2.ODOGW-MO 190352 623600 644.08 641.60 laii-- - 1 830.95 11.68 832.46
AA3-DEDGWV.M0 191496 628037 63.43 634.10 - -- - - 23.22 613.21 21 83 614.90
AfO-GED0W-M0 1921506 621660 660.59 65620 - - - - - - - - 6.09 654.0 13.5 85704
806"E0GW.00 190385 81i"3 678.66 673.70 - - - - - - - 6.38 870.18 ail 66645
14T4A-SE0GW.01 191669 62360 636140 63805 -- - - 26.04 610,36 2706S 611.35
P8-6E44W13 1912175 621044 647.95 845.49 40.10 6076 _26.68 619.29 26.1 621 79 27.80 820.15 27,CO 620.7 45.47 69946
P8O-E04uW14 1910457 62272 645.72 64273 23396 621.78 21.3 82,9 20.49 625.23 1651 627.21 19,72 626.0 18.,44 6292
PS4350.MWIS 191393 62171 63131 626.76 27.77 60154- 32.40 698.91 21 09 010.22 29.95 801.36 21.12 610.19 20.3 610.97
Pfl-SED.W16 1993694 623299 635.70 8133.3 64.32 571.36 2.02 1633.66 6.53 630.17 i1.80 623.90 7.41 02629 2.2 03342-
P8.8-K0.MW17 1934121 625417 62966 62.02 27.0 .6MV 26.75 I NZ90 2889 602.78 26A6 601.1 27.75 001.90 28.65 6026
P0.E04MI8 1925483 62364 651.16 84851 28.11 82505 80.7 62039 2950 618 30.56 620800 30.22 620.96 30.55682063
PRBED~.4W9 1910174 623869 842.76 640.19 21.e$ 621.07 1323 623,52 19.83 6.2 19.65 822.90 2065 622.20 19.00 62375
PS.E0.MW20 192295 612423 676.01 673.25 14.88 661.3 1471 681260 442 61 14.2! 681.7 14,42 66159q 13.98 6803
P8-8604W2 1916387 62977 62967 627.22 - - - - - - - - - - -

P60E0-MW23 1916150 62663 633.71 631.11 - - - - - - - - - - =
P6.6ED-AMM4 1908168 82291 645.96 644.20 - - - - - --

PU.8E0.4'2S 1914468 617621 684.59 681.99 - ---

P84IEDMW26 192074 61387 67721 674,61 - - - - - - - - - - -

P8-0E5ZWV7r 1MU79 627e" 627.1 625.24 - - - - - - - - - - - -

TNTA.6EDGWOII 1922580 623447 63719 63.9 - - - - - - - - - - -

TNT84861EW.00 191721 61673 662.43 639.80 - - - - 4.11 658.32 5.60 658.83
TNTe-GOWGWMM -1916021 61683 673,35 670.10 es,6 "S6." 2.69 83140
TRTS-BWGW-00 1918710 61810 86311 6 81.34 - - - - - - - - - - -

G

I* N)3P'WMW GO yMM & 6.1.*4 r1et1 W8'0 I48 A49



Table 6-1

Summary of Groundwater Elevation Measurements
2002 Groundwater Data Summary and Eviatuaton Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

____ ____ __ ____ ____ ___(Page 4 of 6)

Top or Groundhvwa Elevlac Moa~siuomits
C*Won~ewe (0O6 Pan Cedng Grou'd (I bm Sai H

Idnkcaio ( (ft null (It IIWI) no 5l96 SW~ 0W2&0 sI'l Olfl7Af W16~onv 15 17W 0/70 t 64

MK-M1WIS MgiOM 616834 674.00 871.01 5.10 660.90 5.80 66610 6.10 667910 8.49 66$.I 6,77 68723 5.36 668.64 5.34 6661.66

MK-#~7 1917613 610672 664.32 660.6 3.00 66642 5,10 636.22 490 569.42 5.75 656-56 6.10 050.22 4.46 669.8 4.40 66.92

MK44W9 117535 623671 630.3 63620 4.56 634.67 4.9.0 634.2 4.00 634.33 6.30 630.82 566 633.4 4.27 634.8 4,60 64.533

AK-MW20 1920639 62292 637.51 634.30 6.86 6316 6.60 632.01 - - 657 631 64 6.12 631.39- --

MK-44W22 1923776 824339 637.73 63524 7.4 2 63031 7890 62.9. 6.90 63-03 9,60 628 12 728 63045 6.69 631.04 7 35 6V383

hK.MW23 1925354 624657 630.1 636.63 6.54 632.6 7.40 631.71 7.30 631-81 10.35 62076 7.11 63.0 6.96 63315 6.42 63266

WMI(4W4 1923302 1622264 656.60 654.12 6.16 650.62 7.50 6,49.30 0,10 560.70 0.39 647.41 824 644.66 6.1t5 60.65 6.16 650.62

PB48fT1 191imi 624996 ,633.67 631.16 2.17 W21.0 - - - - 5 I 626.05 508 82669 2,46 831.21 2.28 631.30

PR-MWV6 191930 624609 634.70 63216t 4.37 630.33 - - - - 19 827.61 6.62 627.6 5.08 629.62 4,46 63024

PR-MWOO 1919510 62509 63.3 630M 340 629.96 - -- 70 624.66 6.40 626.06 3.49 6289 142 629.9

TNTA*dWIO 1923399 623864 639.86 637.16 3.24 6XV0 460 63.06 2.90 636,6 6.02 631683 5860 634.26 3 20 We6.66 3.18 M6366

TNTA.MW1I 1921744 623516 640.16 637.64 4.34 63664 620 63390 110 637.08 7.30 6ones 9.40 630.76 4.30 6356 4.41 63877

TNTC-MaW3 1911391 621466 646.09 642.25 4.06 640.14 68,0 83629 4 20 640.9 11.46 63.6 11.31 63376 4,56 6404 5.21 639.66

TlfrC-4AW04 191D470 $ 20413_ 865411 651.57 321 65090 66 64731 4.00 660.11 7.80 646,31 0666 641.45 3.85S 560 20 4.29 04.62

THTC-41WOS 1911811 620692 661.49 644.75 3.10 64539 6,20 646.29 3,60 647.89 17.76 643.73 17.6 633.69 3.07 546.42 3.30 646.19

IMTC.MVO06 191 300 620429- 6590,0 665 361i 656.27 4.90 654.16 410 $64.96 068 66240 4689 664.19 -3,74 66634 4.40 654s

WA.&MWOI 190994 622641 64411 64200 40 639'.41 1420 629.91 9.20 634.91 1766 263646 21.12 622.99 1036 625.73 S29 WS662

WA-#AW02 1910176 622124 633.33 62084 15s4 631.79 390 629,43 190 631.43 474 626.59 3.39 62 94 1.27 632.06 1.22 632.11

Bedrock Monltoring Weig- - - - _ _ - -

AAI.8E0GW.OD 1917719 62306 641.04 6536.60 29.1 611.94 14.30 620.74 - - 31.00 610.04 32.16 606.66 30.93 510.11 32.50 60654

AA2.660GW.C0 190966 623000 64oo0 641.60 9.89 634.17 14.30 629.70 - - 1325 630l 16.91 626.15 1506 626196 15602 630.44

AA34-DG'W.ODI 1914957 625037 636.43 634.10 21.62 6014601 -25.2 611.23 24.00 61153 25.61 61062 27.50 606.65 20.66 61517 25.90 610.53

ABG-SEDGW4301 1921506 62i510 680.50 658.20 6.60 654 99 5.80 854.79 4.20 666.39 780 662.79 6.10 604.60 3.82 6677 3.6 656.78

B00.6EOGW.00l 190965 61863 67&6,6 673.70 5.86 670.70 6.40 671.1 6.00 670.56 9,04 667~52 557 670go 5.66 1.8 6 670.0 a I74

MNTA-aE0GW-W0 191659 623806 63640 636.05 26.60 612680 - - - 2.40 60900 30,99 607.4 30.19 6021 31.50 606.90

PH-ED4~W3 191176 621044 647.95 64849 41.40 60655 27.90 620.06 20.40 161968 30.31 61764 4560 602 35 37.60 61.4 66 67 691.20

P646D-MW14 1910457 622720 64572 642.73 15.99 62973 16,80 620.92 17.90 027.62 18.63 62609 21-72 62399 18.50 627.13 17.0 626.42

P6-SE044W15 191926 62679 631 31 029.76 19.79 611 52 2040 610,91 18.600 612.61 17.13 61418 31,16 00013 23.96 60735 30.05 60126

Pe.860.MW1 1920594 623299 635.70 63336 2.74 63296 8.00 63570 - - 5,29 63041 3D.14 606.66 NW - -

Pe-BED4IW17 1924121 626417 629.65 627.02 20.40 60325 29.80 599.65 0.00 629.66- 29.33 60032 31.50 598.15 29.65 600.0 21.82 690903

PS.600.WIS 1925463 62364 661.18 641.61 3072 6246 30.90 620.2 21.80 61930 31.79 61939 33 10 618(30 32.43 61076 32.69 I61050

Pe-DEO44IW19 191017 62388 642.75 64019 18.45 624.30 21.20 621.55 21.90 620.66 25 38 8 17.30 24.91 817.64 23.27 619.40 22,75 6200

P6.5vt)44v'20 1922962 612423 67601i 473.25 1329 662 72 13.60 662 21 1380 66221 13.76 662 26 14.46 061 53 13.81 66220 13694 662,07

PO-E0M-W22 191636 62977 62967 62722 . - - - - - 29.76 599.91 26.50 601.1

P984E0J4W23 1916150 62563 633.71 631.11 .. .. - - .. - -- - 6060 5 72.91 7204 560.67

PO-6ED. 4¶W24 1906160 62211 64590 644.20 .. - - - - . - - 2560 620.18 2460 821.18

P8O-E0O.MW2 1914456 017621 864.59 661-99 - - . - - - - 1.406 670.54 13.90 670689

PS6C41E AWV2G 1920274 613676 677 21 674,61 - - . 59,63 617.58 5906 61725

PB-BEDMtW7' 1920791 627616 621.14 626.24 .. - - 44.0 582.54 4610 661,04

TPJtA.BEoGW.00l 1922600 623447 638.79 63699 - - - -- s - 736 6578.23 77.70 57269

TNTS.OEDGW.001 1917216 618738 662.43 66960 291 6565=2 36 6863 360 658683 4,78 .16676 3.6 656660 3.16 669.27 3.10 65933

TNTS-SEDGW~m= _ 1916021 61835 673,36 610.10 7867 685,66 6.0 671 540 667,75 8,20 661 58 668 6 .72 5 667.63 5680 667,56

IN78.6EOGW4003 1915710 618103 683.1 I 661,34 - . - - -- 19.38 66373 2.2 576

(-1 C-..FWA S1I.l0WI2.r~(46AM)
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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

(PR" 5 Ot 6)

Top co Groundwater Elevation Measurements
OCv.*wts AMo EnM C-irg Orowid Cfml e weff~f kWU - -

WE' En" N*"v Elwuie EiWnW

lda4ft~ (.Y6D (6.1 6Im 17194 S21994' ma9 03ttsW lwaw 1W19H9 Wn7 &I27I199 11112 111t12n s7 ZQ4 rQ 24M9

TNTWEDGW4Q04 9198572 616469 e6s63 66T1 -_ _ _ . _ _ _ - _ _

TNTC9ECGW401 1912853 620254 007.04 ee404 _

RWATORI 1eme3m MMrt e 30.5i 83.45 _ _ _ M32 6ts 19 22os 00.0 332 5P72

RETO2 M 1D03 62061 63105 23100 16)4 614.71 29,16 601.9 - _ 15.40 61565 4.1 626.24 2053 6M.52

REACTOR3 1915146 62666 63121 631.10 _ _ _ _ _ 146 r 16611 22.t7 _9.04 3t.45 593.7M

REACTOR4 11916147 623 630.63 630.44 _

KlfV90W 0"TbN 6S t It(StUI UO3(6 AM)



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)
o7ep o Goundlwtet EWevalon Measuremet

Coard'ots (Dwo laf Coming or-l ____ I b01w see~ 11 he.G falWYrn EOlovab.vo f_Wftq Elreve1
kxrint tion (x) (a rnsi (Al 55 9W6 W 1117' oiI1IIOI Wigt oenAej1 I l11SP 11115Mi 2U272t 071002 6eA 00c

1tT1688E0WW004 1918572 614 666.63 66.76 - _ _ _ _ _ _ 7i 61.32 7.2 96.43TNTC-DGW40t 1912683 620254 667.04 6.04 6764 69.40 56m 610.0
REACTORIt 191763 626772 630.1 G45 32.30 696.21 25.50 60501 31.0 5916.71 3020 60031 26.64 801.87 NM - _ _
REACTOR2 Iola= 626681 63.0 60 27.50 60.55 2740 60365 2710 603.9 0.13 63093 0.00 631.06 NM - _ _
REACTOR3 191148 626 63121 63110 37.08 59413 360 59551 36 59601 34.43 5978 34.43 5676 N_
REACTOR4 1918147 626630 63063 63044 _ _ 2040 21043 2 61053 206 6S1016 20I 4 610.43 NM _ _ _

Nwlhp o Es we 1 ON* ak. Plr Coedi* Syin h Zel AO 1963 V&l dm5lm la NGVD 1929
Deft fron Comms & UMan, 6Sift owido Grui oI wootSt.0 Fina kfto'd (4197).

' ftm Domer & 0 1 , Siltwift G6M1_ hengaOn FIln Repo P (4197).
'OVA ftm n CwWpot% $h-ilcl Oialwler w"a tighl RM W(W97
0D1. from nf Caperatl. 11 IlIin1f WbO Levet MWnMd Evem Row (1&i7O)
1oM mn IT Cwpebolk 2nd OQer" WWt Level MMWuIW VW 11t S1114"VAO Gerad S&pqg EveN Rpad (51#6
Dole Imm IT Copme*m0 3Sd 0welerly WSWar Level Mooaaaal Eot Repait (t?)
G rod m IT Cmpptim 46b 011WV W01W Level Mxoord atd 2nd Sgowmml GwW.atw Swknv EvR (6190).

IDWA reoie Ir ICI (O RNMOOf

SYibal 0d Ie- dat am not evbiatle.

Tenuey plazonvoW (lmXvod 411412)

Nydmubo provd in M r& NO wmonowS i (rdOWrod.
Maiw U well P6804-VW7 w 60rivvnd of VW pa rqu hI Jmwwy 2003 due to Nudoric (hydmi mide) Odom

a Gromwviuidwr deoyals m d lo k~ocabon p1 a hi ve. TOC okvtwin - (dpih lo riyaler - lo" SddOiele X01A)

KF13lP - , 1.INWO-1IA,1^50011W4(4AM)
I

K...



Table 64

Summary of Hydraulic Conductivity Testing Results
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Do_ qfo Saturated Test I y~lc NdaI yml
Well NO. Tet Rqsor Aquifer Typ I'TnNfl Co ruulk Conducv Conduc~v

Tested ~ ~ Thickness __Clcf~la Cztvte iufvtesuMe1) T (d) K (ft/mn) K (C/ac) K PUday)

OVE1URDEN

Unconfined _ __Rising &32E3-03 1.r9E-03 4.78E+00

IT-MW.06 10o9 Unconfined RIsng 7.16E-03 3.64E-03 11.0312+011

Unconfined Rising 9.57E-03 4.U6E-03 1.1SE+01

IT-AAI-GW-002 1/OM107 Unconfned 22 13 Rising 1.63E+01 513E-04 2.611E-04 7.39E-01

iT-AA2-GW-002 107 - I0i - - - -

lT-AA3-GW-002 10f17 Unconfined 18.02 Rising 7.93E+01 2.U4E-03 1.49E-03 4.23E+00

ITADG-GW-002 10/97 onbed 9.58_ Rlsutg 2.03E+03 1.47E-01 7.47E-02 2.12E+02

Maximum LSE#03 1.47E-0 7.47E-02 L12E+02
Minimum t.U401 5.1E0-04 26-4 j 7J 1
Geometrc Men 1.36E+02 L0.E-01 18a90-S j &75E+00

tlEDROCK

Ohio Shale

IT-ABG-BEDGw401 101WM7 Unconfned 17.8S Rising 3.91E 202 1.54E-02 7.83e-03 2.22E+01

IT-TNTB-SEDG-002 10/8197 Unfined 196 Rising 3.51 E02 1 .24E.02 5.30-E03 t.79E+01

PB-BED4AW26 11tJ13/01 slug test not performed due to small water column

Olenangy Formation

IT-TNTS-BEDGW4D1 t101197 Uncon ined 22.73 RisIng 1.332+O0 I 4.07E05 I 2.07E45 5.86E-02

TNTB-BEDGVW-003 1/13/101 Unconllned 11 sing .fi8f____ent ___a

_ _ __ Rising 2.82E-02 1.58E4- | .52E447 241E-03

TNTB-SEDGW-004 11J13/01 Unconfined 1638 sling 4.03E+01 I.E-03 7.75604 2.20+00
Rising S.51E+01 3.22E-03 1.64E-03 4.63E+00

PS-BED-AW25 11/14/01 U oSi5 Falling 1.40E+02 3.81E-03 1.94E-03 5.482E+0
________ 111__5 RisrIng 1.23E+02 3.33E-D3 1.696-03 4830E+00

IT.GS-BE£DGW-0f 10197 Un=*e 10.64 Rising 5.73E+00 2.39Ur4 121604 344E-0

Max/mum |_ 3UJE+02 | E-1 2 7T.5-03 | 22E+01

minimum 7226-02 1.6E-06 8.52-07 2.41E-O3
ometric 1fhan | Z29E+01 | E3044 4 2404 1.20E+00

Delaware Lmestone

P-SBEDOMW22 |11113/1| Unconfined 14.21 Rising 3.e9E+00 1.802-04 9.16E-05 2.|E-011

P"BEO-VW23 1tU14t01 Unconlred 8.27 RisIng 5.41E41 | 4.54E45 2.311-05 6.5-42

PIEDJ/W24 I aling 2.35E+01 1.07E-03 5.426-04 1.54E+00

U I Rising 2.81E+01 1.28E4-3 6.486-04 1.34E+00

P"-ED-W27 11/14101 Uncorfsned 59.26 Rising 1.37E4-1 1.6E1E.06 | .18547 2.31E43

IT-AAI-BE60w-OW | 10/17/97 Unconfilned 35.82 Rising 267E+400 | S17Eos5 2.63E-05 7.44E-02

(T-4A2-8B2OGW-0O1 10/117 lncorlned MAO4 Rwlng 1.02E2+00 2.20E-05 I.162-05 3.252-02
rT-MNTA-BEDGW-401 101617 Unconfined 38.14 Rising 1.19E+00 2.17E405 1.106-45 3.12E-02

IT-M3-BEDGW-M01 1061t97 Unconfined 30.81 Rising 1.14E+01 12.5E84 1.31E-04 3.72E-01

TNTA-2EDGW-01 | 11/13/01 slug e not wformeddue to smell water column

TNTC-BEIGW-001 4 I Falling 866eE+00 2.10E-04 1.076-04 3.03E-01

- W 5I48.0E0 1.33S-04 6.74E-05 1.9t1E41

Minimum J 1.37t 7. 1.1-06 .0-07- 310E-03 I

Geom6trIc mean 3.16E*W0 | .032 , | 459105 130E-01

fMday - Square fee, per day

ltrrin - Feet per minute.
cmnhec - Centimeters per second.
ft/ay- Feet per day.

KN"DOW-2 0/MT&W*8-63jd&(K((P0OOl)M)3'3(.26 PM4)
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Table 6-4

Well Pair Vortical Hydraulic Gradients
2002 Groundwater Data Summary and Evaluation Report

Formner Plum Brook Ordnance Works, Sandusky, Ohio

( 7

Depth of Elevation of ____ Groundwater ElevationUnit | M i Elevation of Cen o
WlNaeMntrd (it bgs) zone Gurfoued Monitored Vertical(f u)(ft bgs) Sufc f) Zone (Ut) Gradient

_1111297 21241W98 61 98 11115101 V2 02 f fl)ll-AAIGW002 OBI/Os 22 6.8-21.9 638.6 624.25 634.63 637.80 637.43 536.47 637.46IT-AA1-BED-GW00O DL 65.0 49.8-64 638.8 581.90 610.52 610.54 611.94 608.88 610.11
Distance between

0. Center of Monitored
zones 42.35V ertical G radient _ 00.5 9 0.644 0.602 0.651 0.64n 0.622IT-AA2-GW-002 08O 01L 18.5 8.3-18.3 841.5 628.20 DRY DRY 43.95 623.37 633.32ITAA Q430-GWO01 DI. 54 27.8-42.8 641.6 606.30 630.95 632.48 434.17 628.15 628.98

Distance between
A' C Center of MonitoredZones 21.90Vertical Gradient 

NGrNA 0.447 -0.218 0.198 0.085AA3-GW 02 C' OB 16 5.8-15. 634.1 62303 629.81 63223 622.14 629.29 631.61AA3-BED-GWO 0I DI. 53 37.8-52.8 634.1 588.80 613.21 614.9 814.81 608.85 61577
Distance between

A' Center of Monitored
Z ones _ _ _343 50Vertical Gradient _0.481 0.502 0.212 0.592 0.459 0.450ABG-G0W02 OB 6.8 2.S5 6.5 6582 653.70 654.51 657.11 657.06 654.50 658.88ABG-BED-GW00I Os 21 10.8-20.8 658.2 642.40 654.5 657.04 65.99 6 564.60 656.77

Distance between
Ce Center of MonitoredZ o n e s _ _0 1 1 .3 0Vertical Gradient O- _I 0.001 0.006 0.006 0.000 0.010 0.005M K -M W `16 013 O S 8 2-7 67 0.0 1 666.51 66 6.25 669.18 689.2. 2 6 7.23 668664564TNTB-BEDGGWO02 CS 24.2 14-24 670.10 651.10 666.44 670.48 665.68 688.87 667.63

Distance between
IL Center of MonitoredZones 15441Vertical Gradient - 2 -0.012 -00. 23 0 0.0 02 008 04-__-- -- - - -1 - -ee

08 -Overburden.
OS - Ohio Shale
OLS - Olentangy shale.
DL - Delaware limestone.

A negative Vertca gradient indicates an upwardi force.
A positive vertical gradient indicates a downward force.
ft - Feet.
tigs - Below ground surface.
ft/ft - Foot per foot.

KWOP90Wl GWWroof 6.4idsShW I1A0I (t PM)
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Table 6-5

Detected Constituents In Bedrock Monitoring We"l
West Area Red Water Ponds

200 Groundvwster Data Sm~maiy and Evaluation Report
Formef Plum Brook Ordnance Works, Sandusky, Ohio

C,

(Page lof 2)

Sampe Ata:TWe"t Area Rled Water
Locaton Code~t PB-8ED-1W14

Semple No: 0900 5905"S I 590 0 8 301 I 60301 SR I C R302
Semple Date4 111-mov-fl 16-MAY-98 18-MAY-OS j 20-SEP41 0S.OCT-01 08-PR402

Parameter I Units RIISC MDC L BSC Resul I eut 0 fe ul OJ R sl V 0UI V esult V

V o la tile s_ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

Acetone pgl 61 ND NE I -. 4 _ _
Carbon disulfide PO 104 1.3 NE 1.3 _ _ 0.25 .1_ _ _ _ _ __ __ _ _ _ _

Eth ne tnzene 130 0.59Ji NE 0.59 J _ _1 .
Mt yluene c k ep / 728 NO NE 17 01-.__ __ __ __ _ _ _ _ _ _

* to lne digAe . 4.28 NO NE _____ ____ ______ _ _ t _ _

xy enes.toMal * JL 21 3.9 NE 3.9 _ _ _ _ _ _
Se l oat lles

Oinitro-2-methy enol. 4.6- j jg& 0.30 28 WH NE _ _ _ _ _ _ _j

Dlnitrocohenol, 24. * 7.3 14J NE j _ _ _ _ _1 _ _ _ _ _ _ _ _

Dinitrotoluene, 2.4- 0.10 19 NE 1 _ _ _ _11 1 _ _ _ _ 1 . _ _ _ _ ' . .

N itroanifin a. 3- 6.1 too N E _ _ _ __ _ t_ _ _ _ ... . L _ _ _ _ -1 0 3 J
Nitrob~enzene p -W-L: -0--.- -NE_ _

Metafts- Unfiltered_ _ __ _ _

Alumninum Pw 3650 1374 J ITOO 374 J 64.9 8__a _ _ __ _87.5 8
Arsenic VIYL 0.045 9-.5 J TOO 77______7_____ ________ . .

Barium ual 255 1 5 .4J TOOD _ _ _ _ _ _ _ _ _ 49.5 .1 SIA __ _ 1.
Chromium Pot I 0. 10.2 - _ _ - _ _ _ _ - 1.6 J _ __ _ 3.4
Cobalt p L 73 207 TOD _ _ _ _ _ _ __ _ _ _ _~. , _ _ _ _

Colv146 l.94.8 TO OD _ _ _ _ _ _ _ _ _ 30.7 _ _ _ _ 94.8
Ironl P 109 923 TOO 923 _ 427 J 164 __ _ _ _ _438

Lead PA3 15 3.6 1 TOO__ _ _ _ 368
Man nasa lowl. e 130 TOO 54 32 165.2 ~.

Nikl. ! ! 3 278 TOO 42.3 45.5 77 7M___ 11,78 '
Selenium pgAj i8 7.8 TO O __ _ __ __ _ _ -- 7
Thallium pg& 0.24 N O 10Teo_ _ __ __ _ _ _ . _

Van adu mn * jq 26 5.5 4J T OO _ _ __ __ __ _ _ 2.4 016.
Zic: pA 1 1095 64.8 TOO 39.8 _ 42.2 B- 1. 4.

Metals - Filtered _ _ _ _

Aluminum w 3650 ND TOO __ _ _ ___ _ _ _ 4.9 B __ _ _ _94.8

As an c 0.045 9.0 4 TO OD _ _ _ - _ _ _ _ 5 J5 - _ _ _ - ' j
Barium pqP 255 51.4 J TBOD _ _ _ _ _ _ _ _ _ _ 50.8 4 _ __ _ _ 51.4 i

Ch-romiium It - 3o.04 -T OO _ _ ___D__ _ _ 1.9 4 _ _ _ _ 3.0 -

It J Pot 73 265 TOD 65.4 - _ _ _ - 105-

Copper 146 92 TOOD _ _ _ _ _ _ _ _ _ 27.0 _ _ _ _ 92.0

Iron I'Y 1095 417 TOOD _ __ _ _ 269 _ _ _ _ _ 145S_ __ _ _ 417
Lead 15 3.8 TO l)_ _ _ _ __ _ _ _ _ _ 3.6

Mangnese VO 88 13 TOO 29.1 - 32.6 __ _ _ _ - 68.0 - - 30.W

Nickel j 73 276 TOD 40.7 __ 71.3 7717 __ _ __ '2 6
Selenium 78 4 TO OD _ _ _ _ _ _ _82 8 _ _ _ _ _ .
rhallium ~ .4 NO TOOD__ _

Ivanadiurn _ _ 5 .84 TO OD _ _ _ _ _ _ _-2 4 _ _ _ _ _ _ _ .
_ _ _ _ _ _ _ _ _ __c1 0 5 8 2 4 T B O O 2 4 _ 3 9 0 _ _ _ _ _ 2 6 4 _ _ _ _6 .

0(MVTOW02 rGwATAM. e.C-a. (&kMMW,1g6.W3"1a(l25ISA



Table 6-5

Detected Constituents in Bedrock Monitoring Well
West Atea Red Water Ponds

2002 Groundwater Data Sumnary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohlo

(Pae 2 o 2)
Sample Area;| West Area Red Water

Locotlowt Code: PB4PEitWt4
S l No 6o900 5'905 6905R I bD015 I UD3011*1R C93022

Sanmpe Oato: 18N OV-97 I 6-MAY48 18-MAY48 2I-SEP01 06-OCT41 08-APR42Parameter _Rose MDC BSC Result I-Vt Resit I VO- Result vo Result V Result V Result I _
Woler Quality Parameters
Alkalinty NE 500000 NE 210000 = 000 482000 J = 481000
Chloride u NE 7@000 NE 79000 3000 72200 75600 JVanide, Tr.tal 73 44 NE 16 44 38

ardness L!A NE t230000 NE 640000 730000 120OW 1230000
Nilrate I 1 000 79300 NE 300 = ' * == - 1 440000 =

ulfate .. iL5 NE 2660000 NE 610000 630000 14UXIW 266000
Total dissolved solids IVgL NE 736000C iNE 1 2500000 2300000 = 3570OW = 7360000 =Total organic carbon NE 937000 | NE 1900W0 180000 __ 617000 - 937000
Total susNended solids u __ 54000 NE 37000 23000 _ 11000 i4000
Turbidity NTU NE 4.2 J NE I = 4.2 ; 4

*~ _~-. 2k. >--A|S' 3 .1 - _^ _^- - ~ - -pttq3 WqkWWaj mueMWa 5alue M VFaleF ar.U VW r10...
R13SC - sk-based screening coincentralkoi Values reled an incremental lifetime cancer rik (1LCR) of I E40 or

noncancer hazard quotient (HO) 010.1. For chemicals tht edibit both cancer end noncancer efects. whichvertype
of effe t resulte In a lower concentation (using an ILCR of 1E -8 and an HO of 0.1). that concentration is selected
as the RBSC.

MO) - Maxinim detected tation r the AOC ( quie data not included).
BSC -Background screening ncentration.
p/L - Micrograms per liter.
NO - Not detected in thkis Ar of Conwern without a W qualifier.
NE - Not estsbliahed (RBSCs), not evaluated (BSCs).
TCO- To be determined.
NTU - Nephelometric turbidiy unit.
RS * Aisk-based screening concentration.

J - The conrmurdanalyte was positively ilwiedtifia the reported value is an estimated concentration.
8 - Tme anatyte was not detected sicoirwcly above the le*vls found in the associated method blank or field blanics
N - Tentative Idetication. Condslder present. Special methods may be needed to conrmm Rs presence in future sanpling ealto.

*i.,542 ~&2)4$-$~i9 PM)2 C-
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Table 4

Detected Constituents In Bedrock Monitoring Well,
Pentoilte Road Red Wtr Ponds

2002 Groundwater Data Summary and Evaluation Report
Former Plum BrOok Ordnance Works, Sandusky, Ohio

(N

(Page Itd 2)

Sampl Are: Pentolfe Road Red Watr Are
Location Code: PB-BED-MW15 | PB-1ED4W23

Samnple No: 5910 5§15 BD3019 CB3041 Dome2 CB3040
S ample Dte: 18NOV-97 28-MAY-95 09-OCT41 16-APR-02 09-OCT-O1 1 11-APR-02

Paramete | U n isz RBC MDC ! BSC Result VO Result ;, Result Vo Result VO Result I vo R"It I
Explosives
Amrino-2.6-dirvirototuene, 4- | 0|22 0.97 NE I II
Dinitrololuene, 2,4- p/L 0.10 0.89 NE _ _ ___ 0 ___-__. __
Dinitrolohuene, 2,6- pg/L 0.10 0.89 NE _ 08 . j _____..__

0.tobenzene 0.34 0.35 NE _ ___ __t_*-__.35 -
ROX pgL 0.61 0.51 NE 0.51 _
Trinitrotoluene. 2,4,6- pgL 1.82 1.6 NE 1.6 1.3
Volatlifes_____
Aceltone 81 1600 J NE | -

3enrene pg ' 0.34 2500 NE 57 o 670 i r;s - 2600 '

Carbon disullide p/L 104 3.1 J NE |__ | |_|1_31 I
lhorbenzente Ps 11 5.5 J NE __ _ _ _5.5 J_ _ _ _ _ _ _ _ _ _ _

Choroom p" 0.62 ND NE '.4:____ ____

Ehl benzene pgL 130 230 NE 130 - ~ ' 5 -~130 *-.- > F V
Meyl enechoride 22. 160J NE 8 J. "- - | -| ,.7 7 | | w °

Toluene 72 1000 NE '469. - 550 , -p.
Thcttoroothene 1.1 2- #L 0.20 4.9J NE - 4.9 4 I

Xns. total 2 1600 NE -'7 880- - r. -1000 .-

Seioats_______ __ ____Bis(2-eth lvxbs taIste- pg/L 4 .8 37 NE I '~ 2.2 J___ 1.8 .i33
Bul benn Mhatate pqL 730 1.5 J NE _______ _____

i- Mhalate T g/L 365 |2 N 1.1 J III.
Diet theaiae . .p& 2920 1.2 J NE _____ -1.2 ___0___8

Dmltheo.2,4- pg/ 73 SI NE 6.7 .1 10 - 5.6 .1 6.8 S__ 42 ___1__

Fluoene24 1.7 J NE 1,7 .1 _______

ro p o 71 4.2 J NE 4.2 j | 3.8 i
Ueth'1phthalene, 2- | pgL 12 37 NE | ..... - . ...

eh1too, 2- P4 j82 37 NE 3.0 .1 6.7 5 3.3 5 3.9 .1 25 3
ehltenol, 4- --- gL 18 43 NE 39 .1 7.7 .i 4.2 5 5.6 5 -'1

p! thale 0.62 31 N NE I| 2Z :7,- ,22 ^i -, |- 31 -.

henanthrene 18 2.4 J NE 2.2 I 2.0 IJ 0.98 i 1.3 IJ 1.3 J24 2 F
5nlpg/L 2190 150 NE 18 32 12 15 _ 80 so 150

g-Nitrosodiphenylalne j g/ 14 0.64 J I NE I_ I I 0.64 7__

KNMWVOOWW0. oMT.Wm 6 .- " fd1U0.114r)y2(S 7 PAM



Table 64

Detected Constituents In Bedrock Monitoring Wells
Pentolits Road Red Water Ponds

2002 Groundwater Data Summary and Evaluation Rapep
Former Plum Brook Ordnance Works, Sandusky, Ohio

Page 2 d 21
Sample Area: Pentolite Road Rod Waler Area _

Location Code: PS-BED-iW165 P9-BED-MW23
Sample No: 5Bt0 5916 B03019 CB3041 D3028 Ce3040

SamoeI Date: 18-OV 97 28-MAY-98 09-OCT 1 15-APR-02 09-OCT-41 11-APR-02
Parameter Units RC MC BSC Result I VQ Result VO Resuul V Rsut V Reult I V Rsut

etala - Unfiltered -

Aluminum pglL 3650 513 J TBD 513 J 51t1 B 74.8 a 350 104 8
krsenic p.. 0.045 ND TBD = = - 42. rj u
larlum li . 255 1710 TOO 605 . 1710 _1 '. . 64.2 i 106 J
;hronium P/I 11 20.8 TBD _ . 20.6 t r ___J6.1 J

__ __ _ _ __al_ _ _ __ _73_ _ ___ __ __ __9.

opper _ pglL 146 39.5 TBD 395 4.8
ron py& 1095 7280 TBD 930 1- 42 ____

Aanganese I t170 TBD 26.3 138 = J 7.0 J .'S%2 19iAt JF.J
lickcet * ~ 7.3 13.64 J 0B- 3.8 J_ _ __13.6 3 7.2hallium P 0.24 50.8 TOD-i ,^ 0 _
Inc/L 1095 30.6 TBD 30.6 = 105 . B _ 18.0 J 30 .F

Wales - Filtered
luminurm pg/E 3650 38.1 J TBD - - 64.5 B 52.4 | 93.6 8 38.1 J

krsenic 0.045 2.94J TBO___D J
lriuni - P 255 1390 TBDO 5455 -4 J4. ; 3 104 J3
;hwrnium PAg 11 1.54J TOO_____D 1.5 J__
Coball DtL 73 2.6 J I - 2.6 IJ
ron Ijg 1095 44503J 780 - - . '."I

lrwnganese |8 988 | 10 5.2 8.3 - 11_ 8.3 5

lickel 73 , Si 780BD 2.4 ___ __ _ J__4__8 _ J
bhallum 024 8622 2 TBD I I 1 6 1_11I
Inc V 1095 30.9 ITBD 30.9 UZI 47.3 1B I I I 9.4 IJ I I _ 8.6 IJ

Water Quality Parameters
ilkatlnity tia/L 501000 NE 8500D___ 5_00__32__J________2700_J 246
'hionde,. E - 40_ 0D__ NE 1400 0 2 0 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ChneIpull 0 E|6000|N ~x000 | 220W000D 191O00|0| 2100000 |2480000 | |6400000|
Hardness Ea5L NE I 5740000 NE 1500000 1 1 1800000 55000 1490000 1 5410000 IJ 5740000
Sulfble uL| NE | 218000 NE - 82000 892 103000 1 858 21t000
'otal dissolved solids I .. JWL .NEI 12500000 NE r 3200000 1 3800000 1 257000 1 372000 30800W 1_2500D I

otat organic carbon I JI I 13000 NE 11000 --1 13000 8400 6500 1_1 6200 - | 6400 |

pota suspended solids NE 1660000 NE 7000 1 I 3000 1 1 1 1 25000 1 1 292000 1 1 1660000 1
Turbdiy |NTU NE 6500 NE - 203 140 324 6500

r
piold tahnd ic cal es value is greater than the RBSC.

RBSC - Risk-based screening conentation. Values reflect an incremental ifetime cancer rik (ILCR) of I E- or a
noncancer hazard quotient (HO) of 0. 1. For chemicals that exhibit both cancer and noncancar effects. whichever type
of effect results in a lower concentration (using an ILCR f 1E-6 and en HO d 0.1). that concentration is selected
as the RBSC.

MDC - Maxinmn detected concentration tor the AOC (CB qualified data not incdd).

Validation Qualificrs (VOl
J - The compoundlanalyte was positively Identified: the reported value Is an estimated concentration.
B - The analyte was not detected signiflcantly above the levels found In the associated method blank or field blanks.
N - Tentative Identificatior. Condsider present. Special methods may be needed to confirm its presence In fure sampling ethfis.

-M s& S55_22 (t 12? Pl(

BSC - Badckround screernig concentration
pgWL - Micrograms per liter.
ND - Not detected in this Area of Concem without a '8- qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD -To be determined.
NTU - Nephelonetric turbidity unit.

Qa
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Table 6-7

Detected Constituents In Temporary Plerometers
TNT Manufacturing Areas A, B, and C

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

C'

Sample Area: TNT Area A TNT Area 8 TNT Area C
Sample Location: TNTA-DP21 TNTB-DP03 TNTC-DP13 TNTC-DP19
Sample Number: BA3021 BB3003 BC3013 BC3019

Sample Date: 1Au 1 -At 1-Au 1 6-Aug41
Parameter Unitsl RBSC I u V Result VO Result VO Result VO

Exfploslves
4-Amlno-2,6-dinitrotoluene pg/L 0.22 -3.9 _ _ _: _ 1 7_7

2-Amino-4.6-dinitrotcluene Wg/L 0.22 -4.3 ____ O: e _ ?'
2,4-Dhiltrotoluene pg/L 0.10 9.5 . . ._ _______ _
2,6-Dirultrotoluene p gQ 0.10 - 49 . . . _. _ r

2-Nitrotoluene pgtL 6.1 :.24 9' '_ ._ __.,r_ .

3NItrtuene Lc/ 6.1 1.3
Nitrotoluene p .1 3.1 __I

2,4,6-TrinitrotoluenO pg/L 1.82 R .::: 0.14 _______ _

Volatlles
Acetone PL 61 8.8 10 8.8

hloroform pg/L 0.62 - i _

id lndicates value Is greater than the RBSC.
pglL - MIcrograms per lNter.
RBSC - Risk-based screening concentration. Values reflect an incremental lifetime cancer risk (ILCR) of I 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 I E-6 and an HO of 0. 1). that concentration is selected
as the RBSC.

VO - Validation qualifier.

KI.WfP WW GWYTMMe 6-5-6-22 (dkk4.I(6.7)rA*"O21V2 PM)



Table 8-

Detected Constituents In Oweburden Monitoring Wells
TNT Manufactruing Area A

2002 Groundwater Data Summary and Evaluation Report
Fotnne Plum Brook Ordnance, Woaks, Sanduskty, Ohio

Mohao hlrie .3 NO NO:E1 "IS I SQ0.43 860 0.5 13 0.324 8

AmIuno-e 7ntotlee -1 ~0 .2 NO6 NE 0.I25 I .2

Meltales-Uflee

Alumninumnitt 3650 8950 180O 877 4 2280 J1 60.0 B 3170 J 2990 .1 III"., ' 807 _Arsenic j~~005 14.5 TOO 221.5____ 0. ____

Barium pgL 255 373 180 3f __ _ _ _ _ 0_ _ ___8___4____24_0

Cadmium . ND TI12
Chromiumn 7= 7772J2T0

Iron 105 170 8) 1 0 .;170* 410 . 130 ';l:~:.5 ~
PaAanee 8 1504 T80 150 0. 10.4 3.2 9.4 j 3.

Nickel ____73 ___ J__TOO,_ 2.1 .124 i ~
Vanadium 11 26 17.8.1 TOO ____________ 17.8 J 1.9
Zinc jpg& 1095 47.1 TRID 27.0 _ 48.1 8 31.8 .1 47.1 37.5 a 39.2 J 5.9

metals - Filtered
Aluminum Pg/L 3650 ND TAO _ _ 36.0 a~ 35_ ___ __

tauiuni W&g 255 338 T80 ________- ______ ___27_3

cowiltiW 73 2.4 J TAO 77__ _ __ - -=_2 4
Iron tia 1095 933 TWO 3271Manganese 88 1440 161) 80_ .. 70a- 6
Nickel IA 73 3.4J Th5" 3_ _ _ _ _ _ _ _ 4 _ _ A
Zinc g& 1095 45.4 TOO 25.0 22.7 a 304 __ 45.4 __ _____
Wstar Qualit Parameters _________

A___! i/L N 400 NE 4900 _4000__ 450000 4600000 402000
_ oieV&I NE 100 E 400 000410140000 180000 1-_ 10500

arnesV__Ma_7___00 NE 1000 7__0___ 738___ 940000 680000 -- _ ___ 611000 _
ulae aL E 3900 NE 100 00 _ 610 1 50000 93D00 -000

disle-ois pA NE -000 -E -800 7 920 1000000 1000000 - _ 84800
otlorganic carbon PAg NE 9000 NE 4200 2000 4000 __ 4500 3000 __ 4300 _ 900

otl upne is pt NE 140000 NE 700 1____4000 __ 140000 7000 _______ 7400 _2ubft NU N 78.5NE62 ~ 75
,Bold 144"t~n~h$,d.i0jdicates value Is gloater than the REISC.
RBSC - Rikbae screening concentratlan. Values reflect an Incremental kifetime cancel riski (LCR) of I E-6 ot a

noncanceor hazard quotient (HO) of 0.1. For chemitcals tMm eshilit both cancer and noncancer effects, whiceve type
of effect results Ins t ower concentration (using an IlCR of I E-6 and an HO0 of 0. 1). that concentration Is selected
as the RBSC.

BSC. - ackground screening concentration.
tpt -Micrograms perkhilr.
ND - Not detected In this Ares of Concern wiahout a '9' qualifier.
NE - Not established (ROS~s). not evaluated (SSCs).
NTU - Nephelormiinc turbkifity unit.

Validation Oualtitiers (VQ1
J - The compoundlanatiylo was positively Identi~ld; the reported valke Is an estimated concentratlon.
13. The analyl was not detected soiamlcnly above the levels found in the associated method blank or field blanks.
N - Top"'- 9 Idientification. Condsider present. Special methiods may be needed io confirm his presence It' "-ye searrong efforts

.s4- "Wl o~mvISP 2) 5I
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Table 6-

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 I o 0)
Location Code: PB-BED-M_ W

Sample No: 5930 1 5935 E tD3021 I C13014
Sample Date: 20-NOV-97 29-MAY-98 03-OCT-01 1-APR-02

Parameter I Units RtSC MDC 9 93SC Reult IO IRsult VQ Result YO Result 1.va
Explofives
Amino-2,6-6initrotoiuene, 4- pg/L 0.22 1.3 NE = = = =
Amino-4 1 Initratoluetb, 2- uq/l 0.22 0.55 NE

.initrobenzene, 13- 0.3B 1 NE =NE ===
Dinitrotoluene, 2,4- udLa 0.10 0.49 NE
Dinitrototuene, 2,6- gfL 0.10 3.6 NE = - 0:__- 0,3t0 _77 =77

Nitrobenzene ia/L 0.34 2 NE i5l~ _ _ _ S4______
Nitrotoluene, 2- Ijd 6.1 0.55 NE . = = 0.55
Nittouene, 3- U 1L 6.1 0.30 NE ___ _
Trltnirobenzene, 1,3,5- L 109 1.5 NE = _
V olatile s _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

Aone s L 61 290 J NE _ _ - - =Benzene pgfL 0.34 700J NE 710 '^5 : _ _ ___

Carbon disulffde PI 104 40 J NE 40 J 23 J
Chioromethane 1.5 35 J NE _ _ _ _ _ _ _ _ _ _ _ _ _

Ethlbenzene 3L 033 240 J NE 79 9.9 :;J 120 100
Meth ene chloride *jeg 4.3 330 J NE ~ 8- . -
Toluene iPa 72 730J NE 20 0- . .. 2..,. i8

Xye *,total A~~2 40 N 60.; r) r _ _B1s(2-ttw hexyt),hlthtdlate |pJL| 4.8 8.6 J NE | | | 6.8" - 4-0 IJ_ 4.0 IJ
Chrysene |Pori 9.2 115JI NE | I__III__
Drbenzofuran 1 ot 2 i 2 J I NE I I III__I_
Dimethylphenol, 2,4- pqrL 73 18JI NE | ___ 2.8 IJ_ 3.8 IJ_ 30 J
Fluorene u1L 24 28J I NE I I__III__
Me thalene2- gL 12 470 NE |_IIE___ _-_| 9.2 I 7.5 I
Me phenol, 2- Ila 182 12 J NE |1.1 | | II * I
Methylphenol, 4- IalI 18 15JI NE I I _I _ I_ I 2.0 IJ 1.4
Naphthalene | !92 | 0.62 170 NE | 18 -- I - | __Phenanthrene PL 18s 74J NE I0.99 |
pFhezna | (% 2190 27 J HiE _ 2.6 I3 2.0 I3

C-

aN m ptow" IMAT SM 64-6 (7 PM)



Table 6-9

Detected Constituents In Bedrock Monitoring Wells
TNT Manufacturing Area A

2002 Groundwater Data Summary and Evaluation Report
Former Plum Btook Ordnance Works, Sandusky, Ohio

(Page 2 of 6)

Location Code: PB-BED-UW17
Sample No: 5930 5936 1 BD3021 CB3014

Semple Date: 2040NV-97 I 29-MAY-4t 03-OCT41 11-APR-02
Parameter units SC IMD C BSC Result I Result I VOQ Result I VO Result I VO

Metals - Unliltered
Aluminum 0jgL 3650 8300 J TBD 396 a 106 J 97.0 B
Arsenic pL 0.045 17.3 J TBD _ . .6 e J i

haum J ~ 255 1290 TO~~4 0 ___-

Berylium pjtt 7.3 1.1 J TBD
Cadmium PA 1.8 1.2 J TB0 _ _ __

ctuomium It 37.2J TBo
obalt pi~l 73 12.7 J TBD

Copper PsL 146 531 J TBD
Iron POI 1095 33400 J TBD XIS 456 160 = =

LeaqpgL is 18A J TOD
tanese as 11700J TBD 20.4 - 21.6 - 8.A J

Mercury 1.1 1.0 TBD _ _ _
Nice 11L 73 75.7 J TBOD _
Thalliunm 0.24 ND TBD _ _ = =______ 6.74-'~ 9
Vanadium ul 26 36.9 J T8D _ _
Zinc P9__ 1095 425 J TBD 49.9 = 30.8 a - 5.7 J
Metals - Filtered
Aluminum 3650 239 J TD 77.8 IB 53.2 IJ

Arsenic P*jL 0.045 13.1 TBD _ t 314 - | > -
Badum PVL 255 t3W0 TB0^ .>-O-, 57¶l' ,, | ' ___

Chromium Jll 11 6.8J 780
Iron _, psL 1095 s5fiJ TBD
tead Is 1 6.8 TBO 1 6.8 1 1 I r
Manganese pllI 88 107 T80_ 9.8 IJ_ 10.2 |J
Selenium jLI 18 4.5J TBD0
Vmanadu u/ 26 12.5 J TBO _I _

zinc j 1095 33.3 J TBOD 33.3 J__ 73.4 I I 10 IJ

KNESOh Mv-568 22 tdsW(64MM"37J PM)
I-
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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 8)

Location Code: P"-BED-MW17
Semple No: 5930 | 5935 | BD3021 | CB3014

Sample Date: 20NOV-97 I 29-MAY-98 I 03-OCT-01 11-APR42
Parameter Iunits PostC MDC I sc Result I VO I Resut I Vo I Result VO Result VO

Water Ouality Parameters
Alkalinity Pgt NE 930000 NE 830000 | 930000 741000 J | 874000
Chloride NE 12900000J NE 1800000 _ 1600000 _ 2420000 2210000
Cyanide, Mtal piL 73 320 NE .320 t __.; ____

Hardness _ NE 10000000 NE 1800000 1_ 300000 1680000 1330000
Sulfate iol NE 388000 NE 59000_ 80000 53600 42700
Total dissovd soikds _ NE 33000000 NE 3000000_ 2900000 2680000 302000
Total oroagnc carbon PIL NE 12300 NE 1200 _ 00 5700
Total suspended solids I L NE 1080000 NE _ 4000 - 53000 18000
Turbidity NTU NE 605 NE I _ .__ 57.4 i 9.2 _

C

KPW80WV OYM-robn 65.&22 t PM)



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 40of8)
Location Qxei________ POB4EO-UWIG _____ THTA-9E00WW001

Sample No: 5940 5945 6 03024 C9305 B 630371 C63044
SarmmpelenDtateSC19-NOV.7 1  "9AY-98_It02.OCT-4 1 I 05-APR-02 09-OCT41 I 15-APR402

Parametr Unit ABSC DC UscResult VO Result VO Result V Q Rej JV ResultI VO IRs!. V
Explosives _ _ _ _ _ _ _ _ _ _ _ _ _ _

Aino-2,6-dinitrotoluene, 4- 0.22 i.3 NE ______ ____~ ~~ ~iS~
Amno-4,6-idinilrotoluene, 2- PQ(L 0.22 0.55 NE . ~

Dwnlrobenzene, 1,3- y. 0.36 1 NE .- ____ --- ____--
Dmitrotoluene, 2.4- P 0.10 0.49 N ______04

Dwinirotoluene, 2,5- -q 0.10 3.6 NE ______

Nitrobenizene o 0.34 2 NE .. .0____-- 031 -____--
Nitrotoluene, 2- 6.-.5 N E 0__ _ __ __ _ __ _31_ _ _ _ __ _ _ _

ittoue. 3- 6.1 0.30 NE I____ ____0.30 _ ___TenItn~rozenzan. 1,3.5- Vj'L 109 1.5 NE 1.5 ____

Acetone IL 1 - 290.1 NE _______ - 34 .j aa';J,~~20
BeneneP 1 0.34 700 J NE __ __ _ __-

Carbon disulfide 104 40J1 NE 32 7.9 -. 4.8 .1
Chloromethane .i&L 1.5 35.J NE ______ _

Ettryibenzene pgL 130 240.1 NE 32 Bs8 32 J_ t00 .1 0. 4
Methylene chloride 141. 4.3 -- 330.1 NE _______2.4 6 *iZ.' '47 ~ l- .: ~ .70:~ .ouene .ja(L. 72 -730 J NE 21 5 ___ ... 7 ~~.

X oe.totel J -271 1400 NE 10 ~ ~ 3 5 S ~ 2~-~ *~,

sernivotatites
Bis(2-ethythqxy dhha1lte POI 4.0 8.6 J NE 3.5 .1 . 6 5--
Chrysenie p. 9.2 15.1 NE ______ ____ -- 0.62
Oixenzoluran pl. 2.4 12.1 NE IL_____ ____

(lrmethylphenol, 2,4- 1`9(1 73 18.1 NE 5.1 .1 II _ 7.2 .1 12 13 Is
Ftuoi'ene W 24 28.1 NE ____ _____
Methyinaphlivalene, 2- VIL 12 470 NE 2.2 J 5.0 .1 1.8 J 5.3 J i ~ ~
Meihylptionol. 2- pgL 182 12J NE 2.6 .1 3.3 -J 2.6 Ji 4.7 .1 ____2__
Methylphenot. 4- 181. E214.0 . . i44 . . 11 1_
Naphthalene 0.62 170 NE "3. -~~ _____.' J_ ijs'
Phienanthrene 1874 J NE _ _ _ _ _ _ _ _ _ __ _ _ _ . . 1_

OPhenol 1 0 27 J -E2 _ _ _ _ _ __ _ _ _ _ _ _ _

K;.&j,- I SU 6S6--22 2~,4w*ti PM) Q.
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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

6f

(Page 5 of 6)

Location Code: P8-;BED-MIWs TNTA-SEDGW-00I
Sample No 5940 | 5945 8D3024 I CB3015 B03037 I C830i4
m a 19-NOV-97 19-MAY-98 02-OCT-01 05APK-0 09-OCT41 I 15-APR42

Parameter Units R|SC mDC BSC J Result VO Restin VO Result VO IResult VO Result I VO I
WW als - Unilttered _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

Aluminum 3650 8300 J TOD 283 J _ 54.6 8 79.2 i
Arsenic Q0.045 17.3J TBD _ - 1 .=--' 7 J:-
Barum 255 1290 TOD 893 9.42-' -91 '- 7 o-"s-'v J J7 l
Beryllium 7.3 1.1 J TOD __ 1.1 B 1.1

admium 1.8 1.2 1 TOD 1.2 J
Lhiup/L I1 37.2 J TOD 7___*0_.0_J _-_27_J3.

N aluL 73 12.7 J TBD _ _ = -_--_7S____48JJ
opeuL 146 53.1 J TOD 3_2 __53_ __ _ _ -

Zhe 1095 33400J TBD 476 3 166 40.0 1 =29 7 J 45 J

Ff P91L 1095 1856 J ITBD II II II II86 J I 15 IJ1Lead UaL 18.84 I TBD I _ _ __ _ -I_ _ _ I I~'~ I'' I I I I j

Manganese 88 11700J TOD 38.8 80. 418 | -77 |30109 ;7- J
Mrry1.1 1.0 TOD 1.0 ______ _____

NSceleniu - - - unt73 75.71 J TBO D I I I I I I_4I
Th'alliumn02 ND I T BD __ _ _ _ _ _- _ _ _ _ _ _ _ - _ _ _ _ -

Vanadhum 26 32.95J TOBD I I I I III15 J I

mc 1095 4251J |8TBD1.0| | 23.S |B I| | 9 .1 IJ 17.1 IJ I 5.7 I

abtls - Filtered _ _ _ _ _ _ _ _

Aluminum V 3650 2391J TOD _____ _ 55.4 B 71.3 B 29 __ 74.0 .F
Arsenic 0.045 13.1 TOD 99, 30: ~ 6~~7

Chromium i L 1 6.81i TODO.
Iron 1095 8581i TOD _ _ _ _ _ __ _ _ _ ___ ___ ______

LmW !d- 15 6.8 TOD ____

Manganese 88 17 T I 35.9 80.9 _ 37.7 .0' __ 54.6 __ 2.7
Selenium 18 4.51 J 780 4 _ _ _ _ _ __ _ _ _ _ ___ _ _ __ _ _ _

e e um26 12.5 1i TOD I _ _ _ _ _ _ I___ _ 12___ ___ _ _ ___ __ _

Ilinc ij& I 1095 33.31J TOO __ _ _ _ _ 23.5 11 0 I___ _ 9.___7_1___ 57

KN?90WOVARads ".

l
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Table 5-9

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)
Location Code" PB-"ED-MW18 TNTA-BEDGW-0_i

Sampb No 5940 5945 I D3024 CoSuls BD3037 C30o44
Sample Dale 19-NOV-97 19-MAY498 02-OCT01 05-APR-02 09-OCT41 15-APR-02

Parameter I Units I RBSC I MDC BSC Result Vo I Result I VQ e Result I VO Result I VO Reut IO
Water Quality Parameters .______
Nkalhnitz _ g'L NE 930000 NE 120000 550000 170000 J 350000 _ 282000

hloride pt NE 12900000 J NE 6900000 1200000 = 9450000 1290000 J _ 4810000 _
Cyankde, total Pg1L 73 320 NE
Hardness PA NE 10000000 NE 4000000 10000000 39800000 7000000 _ ___ _ 5020000
Sulfate ua/L NE 388000 NE 16000 18000 56500 440 a 388000
Total dissolved solids pol NE 33000000 NE 12000000 33000000 13400000 1 5200000 _ _ 7960000
rotal organic carbon Puff NE 12300 NE 65 3000 25 J 1400 12300 _ 10700
rotal suspeided solids ygt NE 1080000 NE 61000 100000 33000 4000 _ _ 1080000Turtldity NTU NE 605 NE I ___ 99.2 J1 69.0 J 60,

0.10W 0 ha cell Indicates value Is galer than the RfSO.
RBSC - Risk-based screening concentration. Values reilect an incremental kiietime cancer risk (1LCR) of 1E-4 or a

noncancer hazard quotient (HO) of 0.1. For chemicals that exhibit both cancer and noncancer effcs. whichver type
of effect results In a lower concentration (using an ILCR of 1E-4 and an HO of 0.1) that concentration Is Selected
as the RBSC.

MDC - ximumwn detected concentration for this Area of Concern.
BSC - Background screening concentration.
pg/l. - Micrograms per titer.
ND - Not detected in ths Area of Concern without a B' quariret.
NE- Not established (RBSCs), not evaluated (HSCQ.c
TBD - To be determined
NTU - Nepholometrlc turbidity uniL

Validation Oualiiers tVO)
J - The compoundlanalyte was positively kientifled; the repoeted value is an estimated concentration.
B - The anelyle was not detected significantly above the levels found In the assoiaed method blank or rkd blanks.
N - Tentative identification. Condsider present Special methods may be needed to confirm its presence in future sarnpg elfots.

KKNV0i1eO -~ Sobiet 5.56-22 ted)l(641 OWtL3 PMr .~
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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

C'

(P a g e I o f 2 ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Location Code:T _ _ _ _ _ MK-MW1E _ _ _ _ _ _ _ _ _ _ _ MK-MWI7_ _ _ _ _ _

Sample No: 5780 5785 I CB3017 5790 [5795 [ 001693038
Sample Date-J 21-NOV-97 j 18-MAY-198 J 08-APR4,2 21-NOV-97 1 27-MAY-g8el 01-OCT-01 I 12-APFR-02

PaAM etrUnite RB9C C a c R sut V j R slt V Rbstlt VO R s l IV I Result R Q I Iesutif ,V

Amino-26i inte toue e,4- j g 0.22 22 NE _ _ _ _ _ _- 7 i I r - " 7 w.,

Am tno-4,43-dilnlrotoluene. 2- .2 26 j NE H I _ _ _ _ _ _ 1 - ~ .! 1 ?4 ." ~ M

D lnitrotoiuene, 2,4- 0. 0 5.8 NE _ _ __ I_ _ __ _ w
Dinltrotoluene, 2.8- ~ . 0 4.0 J NE IiL . A _ _ _ _ _ _ I ~ ~ _ _ _ _ _ _

Trntololuene, 2,4,6- 1. 2 ea NE - - .1. _ __ _ _ _ __ _ _ _

V o la t il e $ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Acetonie tKY 61 1 5.2 J NE r 5.2 - - _ I 4.0 1
T O'2.4 '

Mtoluene cho W . ND NE 0.40 -8 0.52 - jI 0.39 0.21---IB I - -I

MTolu ene chloride72 1 ND NE_ _ _ __ _ _ B _ _ ___ _ _ 0.28 B I I
Benzo Ih p odne jM& 18 1 0.97J NE *0-.-7 - -I
9!s(2-ethy hexy p thalate pg/ 4.8 [ 2.4 J NE 2428_ _ _ L...
Dinitrotoluene, 2.4- pgn- 0_.10 4.0 J j NE _ _ ___ _ __ _ __ 1"j ',
Dinitrotoluene. 2.6- PgL 0.10 1.4 J NE j_ _- _ _ _

Indw 1,2.3-cd pyene gI 0.092 1.0 J NE __ __ __ _ _ __ _ __

Metals - Unfiltered ____

Aluminum pt 3850 8920 J TOO 14 O , J~7 1180 - 2380 - 130" ' X% 3310 ~ 60#'i
Arsenic 0.L 045 18.7 TOD II___ - - UP- - - -

Barium p~gV 255 23.1 J1 TOD 13__ _ __ __ J _ _ _ _ 23.1 JI 14.8 J _

Beryllium pcL 7.3 2.03J TOO__D_ 0.82 3 _ __ _ 2.0 J 2.4 8
Cadmium Pl 1.8 0.593J TOO _ _ __ _ __0.59 3J_ __ _ 0.58 8a__ _

Cob lt Lg 73 101 TOO __ _ 9.8 __ 47.3 J ~ 7 . 54.9 - ~ 6 7 Z ~ _

Coper P9L 146 , 32.9 TOO _ ___7.4 J 32.9 6.7 J ___

Iron 1095 44300 TO O 190l2 70 F 13 0 _ wi . __ _ ,_ 1 8 0
Lead 15 16.4 TOO 8.0 B 1.9 .J 4.4 B
Manganese P91 88 13600 TOOD ~ * 410 . 20 .--2070; '

Nickel L 73 240 TOO 61.8 W1 8 6 A 16' 4 2''-? '
Selenium _py 18 5.1 TOD 5.0 - _ _ _ - _ _ _ - 5.1 - _ _ _ -

Th lf u ma L 0 .24 N O T O O _ _ _ _ __ _ _ _

Vanadium jP , 2 2.03i TOOD_ _ 2.0 3 _ _ - _ - _ _ -

Zinc pgL 1095 1 214 TOO 75.5 ____ 209 59.8 ___ 137 - 12214 - 194 -

KWNV'OWOJ (ft1&tkn 6 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

(Paoe 2 of 2)
Location Codes MK-MW16 MK-M WI7

Sample No:L 6780 5 785 IC83017 5790 I 795 1 BD312 ICB3038
'SamplI, Date:4 21-OV.97 18-MAY-98 08-APR-02 21-NOV-97 27-MAY48 014X-OC. 12-APR-02

Parameter units RBSC MOC BSC Lesl VO Result VO Result.L VO Result IVO Result VO Result VO -ResultI VO
Metals - Filtered__ _ _ _ _ _ __ _ _ _ _

Aluninum q/ 3850 7430 TOD 1080 -1483 - - - 4 ;w 3390 1'A611,I
rsenic lgL 0.045 22.0 TOO I __~5'j>

darn um 255 23.4 J TOD 8.4 J__ ______ 23.4 J1 14.1 J
erylliurnPal 7.3 2.3. J 80T-D 0.76 J - _ 2.3 __ 2.0 J1Cadm um L 1.8 0.154 .1 TOD ______ 0.54 J ____

obalt 73 105 TOO 51.9 __ 45.3 J1 72.9 _ 58.7 0 T 'o~--*77T
W 148 39.2 TOOD_ 39.2 3.2 0 _ 32.2 __ 2.2 0 - -

Iron .igtL 1095 41600 T0D 24410,, . .. 0ZL ___ 695 ____34100'W450;~r 14O i11O:'L
Lead j~j~1 7 TOOD 7.4 __

Manganese 88 85W10 .90 ~~ 1260 '~ 7
Mercur fL 1.1 0.30 TOD ___ 0.30 ___

Nickel IY 73 248 TOD 47.2 817 __ 7. ___ ! is4 w
Seeniumnp/ 18 5.0 TOD 5.0 ___

rhaliurnPol 0.24 ND TOO
Zinc______ Pal 1095 1231 TOO 54.7.IJ 141 is 0. 87.7.J 157 __ 231 200
water Quality Paramneters N 200 N 200 - 20

Alkalinity ____ ___NE 320000 N 38000 _200D_2600 __38 2700 8 1900 a3
Choridle P& NE 6000 NE 3000 B0 3000 _ 1700 J 4000 0 6000 4800 ___ 200 _

Hardness WL NE 750000 ME -000 75000 430000 440000 - 490000 - 443000 _ 272000 -
Nitrale j~- 1000 42. 7 NE ____42 1___
Sulfate NE 719000 NE 470000 550000 7_ 7100 300000 ___330000 504000 ___286000

Ttldissolved solids PgL NE 868000 NE 290000 800000 66 5800 80000 __590000 784000 _ 518000
Tolt orcanic carbon lg NE 3400 NE 2500 20C00 2000 3400 _ 3000 __ 70__ 1600 -

Toa upne eisNE 150000 NE 900 __ 150000 5000 _ 120000 500
uudtNTI NE 158 NE 158 2.5 l1 .9

Bold textoo an *M00dt-lq i dcte$ value Is greater than the RBSC.
RBSC - Risk-based screening concentration. values reflect an Incremental lifetime cancer riskc (ILCR) of I E.6 or a

nonc-ancer hazard quotient (HO) of 0.1. For chemicals that exhibit both cancer and ronan4amr effects. wtichever type
of effect results In a lower concentration (using an ILCS4 of 1 E-6 and an HO of 0. 1). that concentration Is selected
as the RBSC.

MDC - Maximumn detected concentration for the AOC (B81 qualified data not included).

OSO - Background screenilng coOXettiaiofi
PA VL Micrograms per liter.
ND - Not detected in this Area of Concern *WitUt a .0. qualtifr.
NE - Not establised (R8SCs). not evaluated (BSCa).
T180- To be determined~
NTU - Nepheiometric tuebidty unit.

Validation Ouatitiiers (VQ)
J -The compoundlanatyte was positively kdentified; the reported value Is an estimated concentration.
0 - The analyl was not detected significantly above the levels found In the associated method blank or field blanks.
N - Tentative identification. Condsmder present. Special methods may be needed to confirm Ks~ presence in future sampling efforts.

KN3W9O r4 9 j -2. ( I 2)l1i5t6- 1?.'2MW(
7
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Table -1t1

Detected Constituents In Bedrock Monitoring Wells
TNT Manufacturing Area B

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Poap 1o d4)

C

I &Lw~nlonmaoe

sonvie No:_
Saml Drph,^e: = OV97 _ 9

I D3009 I 09R I C819
r-98 2I SEP-O1 I S-OT01 I 05PR-2O

Paranetor I Units I fBSC I MDC I BSC

IVoletilm -

I I voI Resm I VOI Result IVaI R"u1t VQl Resutt I VO

jApelone

10enzwnw

| 110J I NE 1.9 IB 3.0 Is 2.3 Ls Et

uCarW*. diuli
Dhorwthn

nojb..2t

4
inji I I con

17 I NE
75Zsj NE

0.14 J

I zvXlt I i YOwi I 7v _ _ _ _ -_.-u- t & 1t04

I tpt-
,vA I vSO

v~~ ~ .r.K. IWW

a I N L 0.82 __J 7.2 ___

0.38 J NE _ 0.19 J _

0.85 J NE _ _
0.583i NE I ~ ~ _ _ _ _ _

- 0.7 J NE = = _ =
_ ND NE =__ _ =_ 0.50
5.2 NE 0.22 Ba_ _

12 NE 0.44 8 I

0.38 _3

-I
l~hl2-: "MAO"G, 4-

1Methyls" r lrdFrokle

1101. I1is
_ S _ I

PaLi- 4 .3 lB

Xyn5,li
v=;=isrb =-r

| pat. 1 4.8 1 3SJ
I V 12 14.8J

pg& 1 0.62 2.8J

3.6 pIJ ' 3r-

INapOtalene NE
IPhenaIwen I em| 1 18 | 0.73J I NE I
IPhe.^ol
p"IN s - UnfIt
Aftnninum

|I pL 1 2190 1 2.3 J | NE I

d = f ^ ^ g '^ A .X _ _ , _
-r-

t1QLR I 3650 I Iti690J I TBD 654 1130 .1 69.7 Is
lArsenic I W I | 0 0 -T

i 54.8 1

I_ '-garouri

Cobra

ILI 2_55
_________ 7.3
____ ___ _I_11

I 73

1780 TBD

==:
18.7 J I TBD

acower p11.1 148 99.2 = TBD 339 Z _ _
_ _

IronLead
_CLIL I 1095 : 41700 I TSD

'. S:(: 196. - 1 35.3 33.2
-r-1 I-I I�t I-i I-ink I 1.1 1 0.079 J I TBD

N.ckel I W 73 712 Teo 42.1 = = = = . _ I =
Selenium 18 4 14.4 TOD
Theurn 024 ND TBD O = = =_ ___=

Vanadium 26 48.6 J TOD__ ______
Zinc 1095 184 TOD 48.8 I_ 50 _ 9.1 2.6 J

iKN80M an5fte-ss- )t01Ng&l~tqft4 P



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 0f 4)

P

_
LGcatin Go":

Sempl No:
Sample DWe:

-r. . . TNThS7rnO =15420 __.
174NoV-97 I 15-MAY46 I 25-SEP41 I 05-OCT41 I 05-APR-2

Pawameter Utnts ResC I MDC WSC Ressult -vo Reuilt V O eut - VI) Reuit- s Ivo tult I I va
Meas- Filtered
Aluminum KA_ 3650 56.7 J BD =76.3 a 6b.6 B

Arsenic .pL 0.045 4.9 J TOBDD - - _ ___ - -

eadrnu PW 255 11750 TOD ______0 __ '.10O7 - 9'i38O -4' -
Chromium PgAL 11 1.2 J TOD _ _ = . _ _

eikt i4a 3.2J TO_ _ _ _ - _ - _ -

Io1 jg9 1095 16300 l 80 16300 0i2 3 0
Iad s 15 3.0 TOD

Dnoss 88 812 TO D 694 i 278 ' _ _ = 36.0 = 51.1 J

N1_kelL 73 2.1 J TOD 2 1 J
1&g^ 13 2D.4 TD_.

lanadiur u/L 26 85J TOD
IJc 109! 45.9 J TOO ______

Water Quality Pareers _____
Alnaini. PA NE 432000 J NE 180000 __ 360000 381000 J 3750
Chilrlde Mg/L NE 3720000 NE 90000 _ 600000 704000 | 761000 i

rdness 10NE 2504000 NE 360_O___ 65W000_ 44300J J7 420000

Nitrle pA 1000 48 2 NE
Sulfate PAL NE 165000 NE 140000 _ 120000 _ 7_ 250 _ 32100

otal dissolvd solids NE 7600000 NE 730000 _ 1200000 1390000 15 _ t520000
lal suanic ad"kia NE 12100 J NE 124000 000 4900 340I _34CtI

&lo NE 12100J NE 12000 _ 53
rwbidi NTU NE NE 68.4 IJ I 38.4 IJ

KM4- _^.S21377
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Table 6-11

Detected Constituents In Bedrock Moniltoring Wenl
TNT Manufacturing Area B

2002 Groundwater Deta Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 0 4)

C.

I
U I

Location Code:
SanpIle No:

Samnlh Datd:

TNTrB.HEOGW402 TNTB-BEDGW-M TN8-BEDGW-04
5430 I 5435 BD3010 I CB3018 803033 CO302 I 803041 r C83023

__ 16-NOV-97 1 i
Parameter I Units a RBSOC M BSC Result VO ! RVeetone I j 61 1 10J I NE

tflZee IpL 0.34 17 NE I-. r . I

1 27-SEP1Z OS-APR-i2 I 08-OCT-01 I 10-APR-02 05-OCT-01 M 0-APR"2
VOI Result I vo Rsl I vo Reun I va I Result Iv

2.0 a 32 la 1 I I 36 1.8 B

= = = 8.0 037 _ = =
Aitanone. 2- u-/LI 1O0 75J I NE

to uo/1 1- 104 8 I NE 6.4, 1.- Ig * 0.38 J NE
IP1L 130 1 085s JI NE .85 J _i 0.52 =I

We. 2- I 150 I 0.56J I NE = = i _ i _ J = _
anone. 4- UOL 16 0.7 9 NE

snS ^ a Nn NF -k: ' R S B 5. - ..... ' Z s ts a I 0.44 B 0.50 lBIVWwI - I . _I __, __ . a. = * .
S/L R 72 5.2 NE I

.9.-.
F] I_ = 5.2 ___ 4.7 _ [J 1_ E ____I

_ I I = 2.3 _ _ _ 1&. total ii1.I 1 21 12 NE 12

E IAI9 I -4.8 :1= 3,1 IS
avhthalene, 2. 12 4 _ _~

INapliftlene
Pfhfenianhrene

_ =I1 I O.B2 2.J NE _ .-

2.0 1J r 1
II 1't-v ... M H t

r I r 0-73 IJ

_
_ _

poll I-18 1 0.73.J _
_ PL 12190 2.3J 1_

NE
NE

TOD

J 2.2 1.I 1.6 1i
- Untiltevgd

- -

urn MI I 3r 50 r 169I0 317
0.043 I 22.7 TOD

aaiumn
1780 I TOD I-V 326 w f,- '406 5 *, 411 "2: ' I \ ! 51.3 IJ 39.9 J

iurn
:1-I_

vo&

1.5 IB
I I

-73
- 4.5

_____ -14:

0.66 lB
1.3 IJ

18.7 JI TOD = _ e.7 lJ 10.1 1|

tManoanese

1/L 146

109L I 80

99.2 TBD
TBD

I
1030 168

_ TBD | 4.8
0 I

z _-7.0
1140 TaD 85.4 I | 31.4 1. | 33.8 | | " 1

Th

-A t II- Tt3D
+V-I- I-- I - i i-I -I I-fI- t-t

-l ..n/1 I 73 71 2 TED
I 4-1 4-9

lenium .- A I In 14AA TER

71.2
14.4

.9Sfi i
*a

37.7 1J
5.6 1

23.2 IJ

5.4 1

* I
Ilaun p#l | 0.24 | - 40 TOD

tnadiun
no

I _A- 2.3 J
37.5 I:5.u it I I_ 184 51I3-- - t---I -- - 41 I-? U I I I 184 51.3



Table 6-1I

Detected Constituents In Bedrock Monitoring Weals
TNT Manulactutima Amaa B

2002 Groundwater Data Summary and Evaluation Report
Former Plumn Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

A
I

IL~catimr C~da TNTR.RrinW4VI I _-5 _= -- - - - --- -C -
I r | cwr�w

S-Owl NO
Samle0 Dole:

-4 -� 4 -.- _5430 i 5436 I r270301 -- | I BA3_ CBM3024 BM304W_ _

. ___16-NOV-97 I 1-MAY-M6- I I 06-OCT41 I 1o-APR-02 Os-OCT-01
Paraineter Units RBSC I MDC I BSC Reult i VO Result

I

C6=30
ws D__bb | wrx fX R tBok i �� -_- nit I V I Result I VWA Iesmun I VW I Msuit I vu Hedsus I va

Alrtals - Filtered IlsaUfi I VUa i _____________ -

,Li

LI'

iminu.. UaAL I 3650 J 56| 7 J 1 TB0 I I-
. . _ . . _ . _ . _ . AA48.9 a 64.2 la 96.7 1S

enic
Num
romilum

0.045 4.9 Jt TOO
255 1 1750 TOO r' :'::-: _

u I II 1.2J I T3D
eI UL 1 146 32 J Ti3 __ _

tron IId 1095 t 1630 T 30 -5 _ 586 _

414 i-" ' I:, 1JL4 .. ̀  O3 I- 25I~ - :1'- w -.- I I . -A2iS-'h:lt-, 3i

_ 1. 2 _
36.5 31 .6 J 2.2 2.4c

1750 ¢3 1 40.J I

3. s tzzrA7Vs4tz
T . :12 .2

- zo I.- I4
2. M

39.2 i

Zzd aiL 15 3.0 TRA 30a
iganese PWtL I 88 T 812 I TOD 71.0
kof uofL. 73 2.1 J I TBO

Selenhiii i:L I
Vanadlurn I at

1 20.4 TBD _ _
8.5 J I TOD

I I 432000 ,

.* , .. w , ,

6.3 I I
-t r - -t .~ ~ ,Atig/L t 1095I 4D.VJ I I DU 40.4 11~ 19.9 I.

Ek ahty ram ers NE 432000 J E _
42.9 30

123GC0 I220000910 _ T 365sO 1 1r
fOMKI OWL I NE 3720000 NE 74000

Harde5 NE 2500000 NE 450000 1 530000 4770 - _ '- II 14600

453000
uQrL I 1X0W 48 J 48

t6500 NE 90000 140000

3720000 1 1 -7400 - 1 2800
i J 25WW0-_ 229W2 0 6 330W00 0
3 _ _ _____

3110 129C00 1 1 160000
5370000 347000 1 378000 -

J 4600 1 360v IU I 2900 1

152000 86200
21P2800760000 NE 760000 7600000 776000

organi C8Ibofl Ii/ l NE 12100J I NE
rotals ed solids I ugt NE 14300C0 NE 5 6000 6000

Ilff NTU hE 0250 NE I
_~ - _-_ ._

1430000 1150W-1 65000
"z.0 J jU I1 _ SZDw I U12 1J1

. , . . _ _ . , _ _ . , _ _ . _

.~oi4 t xt aa s ~ d g d c efl india te s value Is gre eter 0 uth n i e R 6- - _ _ _ - - _ _ _

ROSC - Risk-based seenkn concentration. Values reflect an incremental ietirm cancer risk QILCR) o I E-6 or a
nocaner hazard quotiant d(HO) o 0.1. For n tt tiIIt both c and nononce eet h type
of effect *wtSU In a ower conantabion (ushg an ILCR of I E-6 and an NO of 0. 1). Mht concentration is selected
as the RBSC.

MDC - aidmm dettected concentration for the AOC (01' qualified data not included).
B9C - Backgound scetening concentration.
poL - Mcoramns per ler.
ND - Not detected In thb Area of Concern witho a ' qualifer.
NE - Not establisted (RPOCs). not evaluated (BSCs).
TOD - To be deternined.
NTlU - Nepheltumelc turbidity unit.

Vghidalion Qualifiers IVD)
J - The Cnpoundfanalyla was positively Identified: the reported value Is an estirated conaentralin.
B -The ana"yte was not deected significantly above the levels found in lhe associated method blank or field blanks.
N - Tentalte idienticalron Coridsit present.. Spe mrn ds may be neded lo contim its presence in tuture sawffng efforts.

_ 11 1w1, _$4_6v22 1 1t 7A:W P kt



C C
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)

LoVation Code: fTNTC-MWO3 _ _ _ __TNTC-MW04_ _ _ _ _

Sample No: 5830 1 5835 I C9302 5640 584DB3043 CI 302$
Sample Dote: II21-NOV-97 I18-MAY-95 I10-APR402 24-NOV497 I15-AY498 04-OCT401 I10-APR-02

Paramete Units ROSC I DC L_.2SC Result IVIResult IVQ IeutjVQ Rlt tI C)Result IV eutV eutIV

Trinitrotoluene, 2,4.6-1 a 1.8 I 0.61 I NE I

Ac to e_ _ _ _ 1 1 J NE I [ _ 13 1 J I I - 2.5 B 39 B 1

Bulanone. 2- O& 190 4,9 J NE I__ _ _ _ _ L.. _ _

Carbon disulfide 104 NODE _ _ _ __ _ _ _

Methlene chloride 4.3 NO NE 04 -a

Aluminum unL 1 3650 6160J TOO A'03 128 B W382 ''J j 1800 J 1190
Arsenic UQL1 0.045 21.5 TOOD _ 86 . _

Barium V1 _I 255 203 J TO - _ 27.5 J _ ____ _ 29.5 i 2886 i

Chromium UQLI II 30.0 TOO 77--7, Ito-' 7 - ~ 3 -J ~ 24 S
Cobalt Ij& 73 87.5 TOO 67,5 7- 1.

Iron 1095 23500 J TOO 805 -23- 1Y___ 7777 __5 7 3

isnse6 2901 TO O I2 5 1 73 ' _8_ 14.5 13.2 ,2.0 5

Nickel li/- 73 120 TOO 120 52.4 __ _10.4 5 9.2 5
Selenium 18 7.2 TOD ___7.2-

Thalliumn 09 .24 N O TOO _____0 7

Vanadium 26L 14.45i TOOD_ _ _ _ _ 3-1 i 2.1 5
Zinc IP' 1095 58.7 TBD 34.5 - 80.8 B 47-- -J 58- -- 67§7 25 13.0 5

Aluminum U(L1 3650 433 TOOD _ 57.2 T 432 __ - 64.8 B 59.5 5
Barium 255 64.15J TOO 31.2 1J - 24.0 F 14.9 5
C balt 73 7.55J TOO __5_____

Iron 1095 5115 TOO 132 B 403_ __75 ~ t .
Lea 15 111.0 BD11.0

Manganese 88 206TO.F 7 T 1 2.i 7 j . 7,W 777
Nickel u t 73 77.1 TOO 77.1 _ _ _ 56.8 _ _ - 15.6 5 6.6 .5
Selenium 18 11,4 TOOD 11.4
Thallium 21 0.24 NO TBD 64-18.7J - __9_ --

Zinc 1 1095 64.7 TBO 1 85 1 -J- 520 _45_ 4.5_ 79I

Krtw'fOW W7 O WIAT .W 'h. .S 4# 2 IdAS - 4. At2JCSC T 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)

Locaon Code: TNTC-MW03 __[_INTEMW04 _ _..i
Sample No: 5630 5635 CB3027 56640 5646 BD3043 I CR3028

S| amp DWe: 21-NOV-97 I 18-MAY-98 I 10-APR402 24-NOV-97 I 18-MAY*98 1 04OCT41 1 1-APR402
Parameler I Units I RBSC BSC Result VO s VQ Rult V R esult 10 RlVOQ Result I V0 I ResultO I v

Water Quality Paraineters __=______
Alkalinily _ NE 380000 NE 270000 = 350000 = 233000 = 330000 _ 250000 _ 350000 JI 351000

Chloride NE 50000 NE 17000 _ 140 _ DO _ 27000 _ 19800 20tX0
Hardness 1. NE 13000000 HE i3000000 1800000 490 9200000 _ 720000 1 1200 980000
Nitrate jorg 1000 91000)i NE 7jF0oooJ- 400 12
Sulfate NE 2000000 NE 2000000 1300000 - 248000 1100000 990000 _ 839000 J 749000
Tolal dissolved solids t NE 3000000 NE 300000 2900000 _670000 _ 2100000 1600000 16500D0 784000
Total ornanic carbon Pa- NE 700 NE 2400 3000 2000 200 3000 _ 5700 1100
ofa) suspended solid pgA NE 355000 NE 150000 _ 21000 I5000 280000 48000 37000

NuTbidit NTU NE 520.J NE - 59.0 _ _ 73.5 J .

K r *b. 0-55 6-_2 tdk19 i2U12r iW.7 Put



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 d 4)

Location Code: TNTC-MW0S
Sample No: 5650 5655303

Sample Date:l 21-NOV-97 1 18-MAY-OS 03OCT-01 S- APR-02
parameter u Units IRnBSC I MDC |BSC Result IVO Result | VO Q- J Result I YO 5Uh

Ex'plosives
Trinitrotoluene, 2,4,6-1 tx I 1.8 1 0.61 | NE [ I I I I 0.61 I
Volatiles__ _ _ _ _ _ _ _ __ _ _ _ _

Acetone _ 61 13 J NE I 3.7 | B |
BSutarone, 2- 190 4.9J NE _ 1 _ _
Carbon disuffide j g/ 104 ND NE 0.51 | _| |_ | I
Metihylene chloride t J 4 ND NE 0.43 B 0.51 B _
Xylen, L 21 3.3J NE _ _
Aluminum I.WL _ 3650 6160J 164

Arsenic _ L 0.045 21.5 T8Jr0 ' = 1 - '8.8 J5 -

Barium t qfL 255 203 J TO 203 J 24-0 J
Cbroifum g/L I1 30.0 TOD '- - -0 -|
Cobalt "g(L 73 67.5 TBC - 16-7 j -I
Co:per pg#L 146 31.5 TBD 31.0 19.5 . -I
Iron _ L 1095 23500J tB D - - J L £ J -133: 199
Lead YiL 15 20.1 TOD 13.8 20. 105 -

Manganese 88 2950 T0D . ;J 56.3
Nickel 73 120 TBOD 17.2 . 22 .1
Selenium p g/ 18 72 TB D _ - - - -

Thallium 0.24 ND TOD _____ - - - - - -

Vanadium 26 14.4 J TB D - 14.4 .J
Zinc I t095 58.7 TBD 53.0 56. - 310 I 2. .1
Metals - Filtered * - - -' ' - -

Aluminum OWL 3650 433 TOD I 433 70.4
Barium pgf 25S 64.1 J1 TOD - -A - Jt 21.3
Cobalt I73 7.5pJ TO- 67 _

Iron PgL .1095 S TD 515 -

Lead P!L 15 11.0 TOD 4.2 - - -- 2.
Manganese 88 290
Nickel 73 77.1 TOD - 7 -

Selenium 119(L 8 i 11 4 TBOD
Thallium rP 0.24 ND TBD - - 7T .937' a
Znc I 1095 1 64.7 I TBD II 27.0 IB 1 3.2 I1 16.0 J

C

KNWSOwI2 GYAT~Mb 64.2122 jd1&2l..*.i2 2MAf73? Pit



Table 6-12

Detected Constituents In Overburden Mlonitoring Wells
TNT Manufacturing Area C

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)

Location Code: TNTC4WW0_
Sample No: "660 I 5655 I BD3035 CB3029

Sample Date: 21"NOV-97 18-MAY-98 I 034OCT.01 | 08.APRl-02Parameter I Unite I ROSC MDC BSC Result I Va Result VO Result I VI Rsultv
Water Quality Pararneter
Alkalinity v NE 380000 NE 320000 = 30000 - 296000 J 229000 _
Chloride IWL NE 50000 NE 50000 26000 46900 4800 JHardness UutL I NE 13000000 NE 500000 850000 517000 284000 -
Nitrate LI 1000 91000 J NE 200 - - -
Sulfale 7 W NE 200000 NE 430000 240000 4 23000 _ 163000
Total dissolved solid-S NE 3000000 NE 1000000 1200000 1020000 506000Toal organic carbon _ NE 5700 NE 3000 3000 - 2100 _ 2900 _
ota l sus ended sod iL NE 355000 NE 7000 240000 - 355000 - 75000 -

Turbidilt NTU NE 520.J NE 520 112
_ ol Wxtt aqfioad* cdl hdicatBS va ja is greater than Ue FlBSC.

RBSC - Hiek-based seaning concentration. Values reflect an hcremental lifetime cancer nsk (ILCR) of 1E-f or a
rioner hazard quobient (HQ}dO.1a. For dwnir ics Usa aibilboth concer andrcwancer elhctswhvher ty/pOf oiled results in a lower concentration (using an ILCA of 1E-6 and an HO of O 1). thal concentration is selected
as the RBSC.

MDC - Maxlm detected concentration for the AOC ('' qualified data iot included).
BSC - Background screening concentration.
Poll. - Micrograms per liter.
NO - Not detected In this Area of Concern wihout a 18 qualifier.
NE - Not established (RUSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nepeieometric turbidity unit.

Validation Qualifiers (VQ}
J -The compowaJnanalyte was positively ientified, the reported value Is an estimated 0oncentration
8 -he artalyle was not detected signicanly above the levels found in th associated method blank or field bMnks
N - Tentative identification. Condsider presenL Special methods may be needed to confirm its presence

in future sampling efforts.

KI4WOO
4

.... s IW 5 #5i--22 6*1M.jds($-l2rW2J"27 3 PM)
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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 1 o0 2)

C

Location Code: P"-ED-MWI3 ThrTC-OEDGW-M0
Sample NO: 589 5895 1 803017 I CR3025 jj 803042 C83026

Sample Dole: 13-NOV-97 I 9MAY-OS I 03-OCT401 10-APR402 I 04-OC-01 09-APR402
Paroameter Units RDSC MDC IBSC Result IVO Result VI ja Result Iva IResult Iva Result IVaj Result V

V o l tifle s _ _ _ __ _ _ _ _

Acetone 89L 1 53J NE - 54 8 53 l

Elenzene j ~ 0.34 4104 NE I 30 'J " 4'.i " 4 0 ~ __ _ __A0W

Cabon disulfide MY 104 5.8 NE 5.8_ _ _ ___ _ _ _

Elthylbenzene P9L 130 130 J NE 73 D 57 120 J j .F~ 22 .1 12 J
Methylene chloride PW 4.3 11604 NE ~"3~ ' E * T

Toluene Pa 72 3004i NE 17 F i2 ' ' 70 4 - _ _ _ _8.8

Xylenes. total W l 21 1300 NE 52"' L MO '1- 2W i Jl~ 1St39 . 190 '1'.

Sormlvolatiles ___ ___

Ois(2-eth fhexy p thalate , 4854E ." 9- 55 7.7 775 ,7

Dimethylhenol, 2.4- pgf 73 22 NE 16s _ 13 4 22 21 __ _ _ _ _

Fluorone PgL 24 1.4 4J NE __ _ _ _ _ 1.0 J___ 1.4 4 _ _ _ __ _ _ _

Isoph rone IX L 71 2.74J NE _ _ __ - 2.7 4 _ _ _ _

Met eahthalene,2- P9( 12 34 NE ~ 20, _ .14 J '25!' '3 4,5 .1 3.2 .

Mefl thnol.2- PCL 182 6.64J NE 4.1 4 3.3 4 6.6 J__ 6.0 .3 _ _ _ _ _

Methy penoi. 4- PqL 18 8.9 4 NE 4.7 J 3.3 4 8.9 4 5.8 .5
N th e e 0.62 34 NE Z _ 0 .. _73 . .~J ~

lPhenanthrene 18 1.94i NE I_ 13 .5 1.9 4 _ _ _ __ _ _ _

Phenol i ~~ 2190 694 NE6 _ 9 12 11 __

Metals - Unfiltered_____
Aluminum PA ~ 3650 96.84 TOD _ _ __ __ 98.8 .5 177 B 130 a 90.6 B

Arsenic pgfL 0.045 4.14 1J -. ;T,; _ _D_

Barium PO( 255 2680 TOD 1550 2_9______ 29.4 .5 16.5 __

Copper t l 14 8 6.1.5 TO O _ _ _ _ 6.1 4 _ _ _ _ _ _

Iron PgI 1095 3354J TOD 244 B 207 _ 106 4 335 .1 66.8 4 _ __ _

Manganese 4 1 88 27 TOD 74 _ 41.9 __ 29.1 .3 23.7 ___ 1 5.1 J_
Nickel 14 1 73 2.34J T80 _ _ _ __D _ _ _ _ 2.3 'J

Thalliu m 0.24 ND TOO _ _ _ 6 0 '51 1__ __ _ _ _

zinc __ __ __ __1095 47.2 TOD 47.2 _ _ _ _ _ _ 5.8 4i 7.1 4 I _ _ _ _ _ _ _ _

M e tals - F iltered _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _ _

Aluminum P9L 3650 86.44J T130 _ _ _ _ _ _ _ _ __ 80.9 16 86.4 .1 82.5 8O 84.1
Arsenic pgL 0.045 8.04i TOD __ _ _ _ __ _ --1 Jf7 JL __ _

Iron .i fL 1095 ND TOO 118

Manganese pg' 88 29 TOO __ __ _43__ __ __ _ 28.1 1 8.0 _ 2 0 5.2 J

Nickel 19 73 2.3 TO OD _ _ _ _ __ _ _ _ _ 2.3 i _ __ _ _

Zinc I qL 1 1095 I 0.1 TOO 30.1 __ _ _ __ _ 5.0 __ 9.5 4P_ _ _ ___ _ _ _ _

KtOMF`OYAM OYATtAn* 6.5_6.2 (dW)l0 1sW354JMV T PM)



Table 6-13

Detected Constituents In Bedrock Monitoring Wells
TNT Manufacturing Area C

2002 Groundwater Data Summary end Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Location Code: = Pl-lBE-UW13 C43EOW-
Sample No: 5890 | 8905 | 803017 C83025 BD3042 CB3026

Sample Date: 13-NOV-97 29-MAY-98 03-OCT-01 10IAPR02 j 04-OC 1 09-APR-02
Parameter I Units I RBSC I UDC I BSC Va Il | VI Resut | v Resut I VO Result I Va Result IVOWaVer Quality Parameters _ - _

Alkalinity tQl NE 562000 NE 430000 0 - 2000 476000 440000 J 56200 -thloride PgL NE 4290000 NE 2500000 2 = 4290000 4220000 2 274000 = 242000Hardness PgVL NE 2050000 NE 1t00000 _ 450000 2050000 1960000 1720000 1450000
Sulfate PWL NE 1340000 J NE 13000 _ 0 7840 6660 _ 340000 J 10300000
Total dissolvec solids Pg- L NE 5970000 NE 4800000 510000 = 5970000 4810000 = 2350000 2200000rotal organic carbon pgtL NE 9600 NE 9600 2000 6600 7400 2500 8 1400
Total suspended solids u dL NE 32000 - NE 16000 __ 23000 32000 __ 18000 11000

I NTU NE 585 NE I7.8 J 585 172 .J 158 -

j d indicates value is greater than the RBSC.
RBSC - Riskbased screening concentration. Values reflect an Incremental Gletime cancer risk (ILCR) of 1E4 or a

noncancer hazard quotient (HO) of 1. For chemicals that exshibit both cancer and noncancer elfects, whichever type
of effect results in a lower concentration (using en tBCR of 1E4 and an HO of 0.1). that concentration is selected
as the RBSC.

MDC - Maxinurn detected concentration for the AOC ( B qualdied data not included).
BSC - Background screening concentration.
pgtL - Micrograms per liter.
NO - Not detected In this Area of Conoern without a B qualifier.
NE - Not established (RBSCs), not evaluated (BSC).
TBO - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VQ)
J -The compound/analyte was positively lentified; the reponed value Is an estimated concentration.
B -The analyte was not detected signiicantly above the levels found In the associated method blank or field blanks.
N -Tentative identiication. Condsider present. Special methods may be needed to confirm Its presence In future samplg efforts.
D * Dilution.

KM A""~*M 6-5 -&22 ld2 ~(.~.~A~ 7PM)
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Table 6-14

Detected Constituents Ini Bedrock Monitoring Welts
Acid Area No. 1

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Workse, Sanduskcy, Ohio

(Page 1 of 2)

Location Code: __ _ _ _ _ _AA14RED GW 0 1 _ _ __ _ _

Sample No: 5450 54455 j NA NA
Sample Date: 16-NOV-97 12..MAY-98 I OCT-01 j APR402

Parometr IUnits RBSC MDC IBSC Result VO eut V Result VO Result Vt)
Explosives _ _ _ _ _

Dinitrotoluene, 2,4. a ~ 0.10 0.23 NE _ _ _ _ 23 NS NS__ _

Nitrotoluene. 2- Pull ____ 1.1 NE _ _ _ __1.1 NS NS__ __

Nitrotoluens, 3- 6.1. _ __ __ 0.31 NE _ _ _ __0.31 NS NS__ __

RDX j 0.61 2.8 NE _ _ _ _ 2 :.NS NS__ _

To" 36_ ___ 2.4 NE __ _ _ _2.4 NS NS__ _

v o la tiles_ _ _ _ __ _ __ _ _ _ _

Beienz" uq 0.34 31 NE 11T '"T:T NS_ NS
Carbon dlisutide PA 104 .63 NE 29 J 63 NS__ _ _j NS
Ethybezene yg4 J 130 39 NE 7.7 JM 39 NS____ __ NS

Methy echloride PA 4.3 ND NE 8.NS.'.4 ~4 4I NS
roluene 72 NO NE 18 B so ___NS _ NS
Xyle uoMal i1 21 50W NE NS 0 __ _ _ _ __ _ _j NS _

Bla 2-ehl hoxy phalate pgL 4.8 28 NE -28,1" NSN
Dimethy pen,2,4- vJ/l. 73 3.6 J NE 3.6 __ NS NS_ L
Isopoone 7 1 2.9Ji NE 2.9 J _ _ _ _ _ _ _ _

Phenanthrene ,pg 18 - 2.3 J NE 2.3 J ___NS __NS

Phenol I gLI 2190 43 NE 43 1 5 ___ _____NS

M etals - Unfiltered__ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

Almium WA 3650 637 TB 637 - 68B -N__I NS
Arsenic p~g~l 0.045 - 21.2 TBD -1 NS -- _ _ NS
Barium jg- 255 1330 TOD130N _ __ N

Chom um11 - 12.7 TBD ~ ~ ~ 2 -NS - _ NS
C er PA 146 - 26.2 TBD 26.2 NS _ _ NS

Iron .i IL 1095 - 2540 TBD f 19 W77- 7,4 7 Ns . _ NS
Manganese PW 68 732 TBD 676 __ 7 _2_ _Rs__NS

Zinc INA 1 109% ND TBD 32.8 _ 38.3 B NS _ NS
M etals - Filtered004196 T D-N . N-

Barlum y I 255 1490 i TBD 1 0 - 190NS _ _ NS
Iron VO& 1095 ND Tj J D 137 B NS _ NS
Manganese BeWL 8 696 j TED 51a,_ _ _ NS _ NS
Zinc j , 1095 lOS TBD 105 1 _ 66.3 a NS _ _ NS

1tH~PeWVO2 OVAT &S_ 64622 C(d 2)idsi6-14rA/2AW~737 PU)



Table 6-14

Detected Constituents In Bdrock Umonliong Wsots
Acid Area No. 1

2002 Groundwater Date Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Location Code: AAl-BEDGW-001
Sample No: 5450 5455 NA NA

Sample Date: 1-NOV-9 12-MAY-98 OCT401 APR-02
Parameter Units RBSC MDc BSC Result VO Result VO Result VO Result YU

Water Quality Parameters N 0 3
Alkalinity _____NE 900000_ NE 830000_ ___ 0 NS___ NS__
Chloride | Pl. NE 30D0000J NE 1900000 = 3000000 J NS = NS
Hardness vatt NE 2000000 NE 18000000 2000000 NS NS
Sulfate NE 40000 NE 7000 40000 J NS _ NS
Total dissolved solids NE 3600000 NE 3600000 _ 730000 NS NS _
Total organic carbon .JtL NE 16000 NE 16000 11000 J NS NS
total suspended solids pl NE 330000 NE 6000 330000 NS NS

>O1 teiIi; #di indicates value is greater than the RBSC.
RBSC - Risk-based screening concenltration. Values reflect an hcremnental lifetime cancer risk (QLCR) of IE-6 or a

noncancer hazard quotient (HO) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever two
of effect results in a lower concentration (using an ILCR of t E4G and an HO 0 0.1). that concentration is selected
as the RBSC.

MDC - Maximum detected concentration foe the AOC (6' qualified data not included).
BSC - Background screening concent'ation.
W4. - Micrograms per liter.
NO - Not detected in this Area of Concern wihout a "' qualifier.
NE - Not established (RBSCs), not evaluated (BSCs).
NS - Not sarnpied.
T1fD -To be deterrined
NTU - Nephebometuc tuwbidity unit.

Vatidatlion Quatifiers (VO)
J -The rompourdanaiyte was positively Identified; the reported value Is an estimated concentration.
B -The analyte was not detected slgniftcanty above the levels found In the associated method blank or field blanks.
N -Tentative idenUficalion. Condsider present. Special methods may be needed to confirm its presence in future sampling efforts.

KN*SOM T*W 5-5.r22 1dI2).is(lwzsr:37 PCt
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Table 6-15

Detected Constituents in Bedrock Monitoring Wells
Acid Arms No. 2

2002 Groundwater Data Sumnary and Evaluaion Report
Fonter Plum Brook Ordnance Works, Sandusky. Ohio

(Page of 2)

C

Locton Cod.: AA2-BEDGW-001 P94-ED0-MW9
Sample No: 5460 5485 BD3004 CBP30 | 5950 5955 BD30 C83013

S Is DO: 20-NOV-97 I 12-MAY-98 06-OCT-01 10-APRH2 14-NOV-97 I16tAY-9 04OCT401 04AP02

Parameter UnIts RBSC MW BSC Resutt VO Result I VO Result V VO Result I VO Result Iv Relt | O Redt | v Reult IVO

Explbhts;
Dnibobenzene, 1,3- lJ 0-36 0.81 NE 0 81-I 0.22 -

Dinltroluen, 2.4- I 0.10 2.5 NE Z5 2.5- = = = -

initrotoluene, 2,6- JgL 0.10 12 NE - '12 --

Nitrobenzene 0.34 0.32 NE = = 032
Nitrtoluene. 3- I6 062 NE _ - 062
RDX 061 017J NE _ _ 017
TUnilrotohuenee 2,4.6- L 1.8 1. NE = = 16 = = = =

tobe. I W 611 68JI NE 41 J 54 8 -

enrene L9I 034 130 NE -l 1I 45 J__ 4-8 - I11 _ ;19

rornomethane _ g9 J NE 87 _
B -_9 le NE T 18 IJ II II II II II II

Cnon di6ffide | 104L |.L t 9 NE 5| 5 J 17 IJ - 084 JI 2.0 | | 6.9 | | | |

loobeozetine | WL |.2L 2t.3 NE .21 i. 1t -1 J NE 118 | - _

1.5 302 NE-
hamnten. Il I VW130 64J1 23 II 43 64 IJ 13 MI l.Zf J I1/ 14 10 IJ

Math lenedioe - 1 M - .. 1 v I 3.9Tt-II- -lir -ta23 1 Finn J- __ i I 1 2.3 IB I . '30' l ' l H>9 " J P
89 I I t5 IB- I 21 IJ I 18 li

"I Oa. - U -. .- i - - si-rlene 1z zi J NE S~z Its 4M

Xyens hta I 1~ |;L 21 | 360 | NE |;,12O |> 2 I -,, Ju n ,

I I 2.0

I. I I ~ . ;sl j -' I .' : IV | -t ; li !.Xif :il /

Ivolatiles
4)phth-tate

I, 2,4-
ra& I 4.8 9.7.J I NE I -. 5.8 , . IB ' '

tIdL I 73 H.BJ I NF 1.3 iJ 86 IJ
ry-I -I -- I- _ - ._ I

*VIIIhhI . tI I1 1Z 12 NE 1 -3 1.1 =
2-5 IJ I 1 8 IJ
9.8 1.1 3.2 1.3 I . l _ I

3.3 IJ 1.5 12 10
...- _ . - I . r- . I i~ie | lV

L I IZtv 1 .v J I Nt- - AAI

[Naphthaulne
[PhenanthrensA

Mitt I 18 1.6J I NE 1I 1.8 jIJ Ir
| 2-~ : I. : 1 A . I . . . . I I '-M<= t -l . .L --

U J 062j 12 I NE _
MIL I 18 0.82 J I NE Fz 'fa- 1 0.82 1.3 0.74;1Z V .-I-1.ari.I I r-. ' IIZZr'

J
uo'L 1 2190 74 NE 2.2 _ .-1 I 55 1 I T-

B I I I I

1.2

IWVL I a16 1AAA0 I 15 I 1060 U
IKV Iol 3905 102uO) | THE] I 1 050 IJ

IX.L 1 0.045 34.2 I TBD

1170~. JJe 196
~ 4.2 __ r I?- r 6

~~t 6464 II 358

a i 562

I _. . psoll 1 255 1800 r TilD T 220
uvii'� I 2.4 1.5 1.J 12M J -udL I 1t 307 ITBD) I '. o: I I _ : _ I A t ]. J 10.0

- 4�4It -- - t1t4t7 9.2 I.!
vun 1 71 613. I TBD 13.3 5.9 IJ 9.2 Il

e uL 146 99.0 TBO;ii1 _ 1 62.7 1 3.6 8 i
_1_o ___ 105 1 1__ 4B I~ 40,6O"e0- I7i ,i 1 :'' , =1

1 61.7 1 _ 1 1 99.0 1 i 15.6 0
J. 1376 18 1 141 IJ J 149 _

6 f.8 I I I I I I

a~r
Tha
Yan

__r

15A 38.6 I THU 6.5 IB -3& . . I

IMMMAns

kel
lihum

tndium

L88 w5130 TBI , __ 5122 -I ... 10 30 ' . . -221 _ .
73 238 TOD 2A8 3.7 J 4.0 J

0.24 ND TBDO I= - -- 6i ' S_ , _ s

1095 144 1BD 55.0 137 8 10.2 J f2

30.4 1 1 1 _ Z2 0 J 2 J
I I 113.8 _ 3.5- -_

29.5 is 144 31.3
29.5 IB 44" 31.3

KeyWW0W OWiTabbst -9n (&2I-.WT?037.2 P



Table 6-1IS

Detected Conatltuants in bedrock Monitoring Wells
Acid Area No. 2

2002 Groundwate Data Summaiy and Evaluation Report
Former Plum Ikook Ordnance, Woake. Sandusky. Oblo

(Pag 20of2)

Location Code: AA2-BEDGW-001 POB-ED-AWI9
Sample No: 5460 5465 800004 C93030 5960ZJZ 965 I 0302 CBOI13

Sa It Dae:t 20440 V-97 12-MAY-8 0j C-0 I10AP,2 14-NOV407 I 16-MAY-UI I 04OCT-01 I -APR-02
Parameter Un~ts IIBSC MOM BSC Result VO IRstI YO I RVOsj t I OI sult I-VO ieul VQ Result Va Result IVO IResultI VO1

Attals - Filtered____
Auminum j& 360 42.6 J TBD 75.6 II 42.6 J-___ 88.0 a 60.6 a

Arei gl..2.10,0 9.0J ITOD - 0 .0,~-
rignI~L 255 -1740 T8D 21 '7~ - 724 1827140' "0 7 7_______7__

pyfiw& 7.3 ND 18 - - - 0.56 a .l~~hT
obat 73 3.43 J 180 __ _3.4 .1

lrofl 1095 1300 TOD -o -a 1300 f24 J1 ____- ____ - --

1 p 10T95 08.-23 T 180 6 29.1 80 7__1 _ 5.0 3i 57.4 1 24.4 I 152 ___I

Alaini VA NE 750000 NE -6 10000 600000 55Ž000 13 506000 310000 1 750000 I__707000 J1 302000
PArd .jg E 3730003 NE 47000 53000 3 68100 5600 330000 280000 1 24800 J 37300 3

ende tta 73 16 NE la_ _ _ _ ___ _ _ _1

* rdnessNE 1700000 NE 700000 860000 360000 700000 17000030 750000 906000 _ 424000 _

Sug&e NE 70000J NE 4800 70000 3 31700 32700 U__ 1000 49Wo 27700 __ 20Iladissolved sofids pg& N 1200000 NE 750000 310000 - 716000 712000 1200000 5_ 90000 _ 1110000 651000 _,tlorganir carbon -NE 16000 NE 7406000 3 3100 3100 16000 g00 _ 8600 5900 _Toa upeddslis jg I N 19900 NE -113000 22004000 5000 __ 199000 I 4000 T_utiyNTU I NE 6623J NE 313 3 3 6 i 164

.pok~tj* st~~(jindicates value is greater the th RawC
RBSC - Riskl-based scwooning coricernlration. Values refec an incremental Metins, cancer utk (ILCR) of iE-6 or a

noicancer hazardwqotient (HO)o010.1. For cheanmicaltateatitalboth cancer ~midnncancreffects.vwhichevertype
at ffetresults haialower coneentreson (usigan ILCRII IE-8 sndan HOo40.1), that oncentraonas seleted
as the RBSC.

MDC - Maxwimrm dotected concentration for fth AOC (lY qualified date not Included).
BSC - eackground screening concentration.
IRLJt. M crograms We lier.
ND - Not detectd in this Area of Concern waithout a 8 qcualifier.
NE - Not established (ABSCs). not evaluated (BSCs).
TOD - To bs detenniflbd.
NTVU- Nopheklometric turbdkty unit.

Validation Qualifiers NVO)
J - The coior~raiawas. Positively idenlittd;. the reported value is an estimated cnetain
B - The anallyte was not detected signilicantly above fth levels kwid in the associated method blea or field blanks.
N - Tentative identification. Coridklder present Speccal meftods may be needed to confirm its presence in future sampling effonts.

I
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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)

Locution Code: _AA3-BEDGW-1
Sample No: 5470 5475 B03005 C3033

Sample Date: 19-NOV-97 14MAY-98 27-SEP-01 10-APR42
ParnmeteW Units iRtSC | MDC 1 sc eV Result VO Result I Vo

olutile L el 36J NE 36 J _22 e
Benizene - 9L 0.34 11 NE L 11; .
Bromomnethane 0.87 8.0 J NE __ _ ___ _ __ _ _ _ _ _ _ _

arbon disulde 104 4.2 J NE 4.2 J
Ethv zene u 130 4.6 J NE _ 4.0 J 4.6 J
Met onechbordek 4.3 9.2 NE 2.1 8 160 - 2.2
tolere Ju/ 72 12J NE _1229 8 t t 12 J

rpich0roethene 0.028 31 NE '28 ':, ;-31
semlvolatllfes
Bl9(2-heyllphhalate 4.8 | 5.85J NE [' _ _ ___0 J- _-__|_

Naphthalene tWL 0.02 0.7 J NE . " D ______ J
Phenol pgI_ 2190 3.1 J NE 3.1 J _

Metal-Uniteed _ 3650 397 TBD 397 59A6 8 104 B

Barium pgtL 255 102J TBD _ I I - 102 I I 80.2 J
Chromium , pgL 1 ND T8D 1.6 B J _
Iron ufl- I1095 450 TBD 168 B 450 1 1 128 it8
Manganese . 2L as

8 8  
83.8 T8D 74.6 | | 83.8 28-7 20.7

allium 0.24 ND TOD 7__ _ _'1 .1 | 69 ''|%
inc o 29.2 TBD 29.2 67.6 B -

,(uP" o .tJM T 046-Fl t 7 t 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)

Location Code: AA3-BEDGW-Mot _ _ __ _

Sample No: 5470 5475 03005 CB3033
Sample Date 19-NOV-97 14-MAY-98 27-SEP401 10-APR-02

Parameter Units ROSC MDC BSC Resui VO ! Result VO ult v Result VO
Metals- Filtered _ _
Aluminum po& 3650 49.2 J TBD __50.2 B 49.2 J

arium __ _255 99.5 | TBD 99.5 J 78.1 J
Manganese p/L 8 57.6 TBOD 57.6 51.3 23.9 17
Thallium 0.24 ND TBD _-_

Zinc pgtL 1095 23.0 TBD 23.0 42.8 8

Waler Quality Parameters - . - -_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _-AlalntyrQalt Pam l t# NE 790000 NE- 670000 790000 750000 J 650000
Chloride NE 860000J NE 790000 _860000 J 451000 369000
Hardness p9/L NE 13000000 NE 130000 860000 630000 480000
Sulfate uotL NE 31100 NE 8000 J 31100
7otal dissolved solids _1j/1. NE 1900000 NE 1900000 1800000 1440000 1200000
Total organic carbon Pg1L NE 5300J NE 5300 J 2000 J 840 J 1000
Total suspended solids I -tI NE 54000 NE 38000 54000 16000
T=ud"t NTU NE 1 179 J NE 179 J 118

jt&Fid ~ a icaaes value is greaW than the RBSC.
RBSC - Risk-based screening concentraton. Values reflect an Incremental lifetime cancer risk (ILCR) of 1E-6 or a
noncancer hazard quotient (HO) olO.1. For chfetticals that exhbt both cancer and noncanoer ettects, whichever type
of effect results hI a lower concentration (using an ILCR of 1E-6 and an HO of 0.1). that concentration Is selected
as the RBSC.

MDC - Maximum detected concentration for the AOC (B qualdied data not Included).
BSC - Background screening concentration.
pgrL - Micrograms per liter.
ND - Not detected In this Area of Concern without a B quatlier.
NE - Not established (RiSCs), not evaluated (BSCs).
T1D - To be determined.
NTU - Nephelometrtc turbidity unit.

Validation Oualdiers (VO)
J - The compoundlanalyte was positively Identified; the reported value Is an estimated concentration.
B - The analyte was not detected signitlcantiy above the levels found In the associated method blank or id blankts.
N - Tentative Identlficatton. Condskier present Special methods may be needed to confirm its presence 4n future sampling efforts.

,(3PX t ~ .' -2 f*5_ .2 {*loi641 7.37 PU)t
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Table 6-17

Detected Constituents in Bedrock Monltoring Well
Maintenance Shop Area

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Location Code: MNTA-EDGW-001
Sample No: 5440 5445 B03008 MIC309

Sample Date: 20-NOV-97 28-MAY-98 03j T01 12-APR-02
Parmetr nit IRBS-1MD C ResultI VQ Hosu"VQ ReulRelt a

Explosives
Dinitrobenzene, 1,3- 0.36 0.86 NE I ______1

Dinitrotoluene 2,4- jc,, 0.10 2.0 NE j 2.0' _. -
Dlnitrotoluene, 2,6- 0.10 0.34 NE _ __ ^ 0.34 _ _ = _ =
Volatiles_

Acetone IP- L 61 140 J NE _ -

3enzene P 0.34 110J NE = - 110 __ ________

Carbon disulfide PgfL 104 21 NE 3.7 J 21
EvIbbenzene M.t 130 1J NE 7.7 61 J 25
Methylene chloride 4.3 200 J NE 2.6 B
Toluene 7 2 140J NE 18 _. 7
Xyenes, total ... 21 490 NE 8.2 B 150 - __;;_

semlvolatiles
1is2-et hey ~xlthalate t 48 5.OJ NE 3.9 J 0.91 _

Chrysene P 9.2 1 0.80 JI NE TII _ I_ I 0.80 J 0.54 J
Dimetihylpenol, 2,4- I g/L 73 1.8 JI NE 1.7 IJ_ 1.8 IJ IIII
Dinitrotoluene, 2,4- i / 0.10 11.3J NE 3 IJ- IIII
Fiuorene pgA- 24 1.6Ji NE -1.6 J 1.2
Mlehnaphthaelne, 2- | 12 23 NE 1.9 IJ 12 IJ l .21F. ^
Naphthalene 0.62 16 NE 2.3' J.j .

Phenanthrene P 18 2.8 J NE 2.8 J 1.9
Phenol I 2190 17 NE 17 I - -- 11 _I I

Metals - Unflltered
Aluminum I & 3650 119JI TBD 249 B __ 119 IJ 129 B
Arsenic pg/L 45 2.9 J TOD T I ,_1=
Barium T9L 255 457 TBD ', 5424 -38 >'

Chromium 2.9 J TD 2.9 I
Cr / 146 24.3 TI 24.3 IJ_ I _I
Iron Pg/l. 1095 6400 TBD) O -i0 7: - 481 1_ 978 __ 376 I
Manaanese pR! 88 849 TBD | 49Sj ' | 181 . -6 -|i. s ,-T-
Thallium pg/ 6.35..4 ND T-- _____*-D'~ r -

anadlurn | gAL 26 ND T8D I I _I _ II_2.1 8 I I
inc I g 1095 162J TBI 34.4 B 68.0 B 162 I 12.9 I

KNw'OVA2 G"Tatles 6P5M6)72 {*IQ)1it 7w S7 P



Table 6-17

Detected Constituents in Bedrock Monitoring Well
Maintenance Shop Area

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 d 2)
Location Code: _ _ _ MNTA-BEDGW-001

Sample No: 6440 544BD 03008 I CB3039
Sample Dale: 20.NOV-97 28-MAY48 03-OCT-1 12-APR42

Parameter Units I RBSC MDC 8SC Result I Va Result VO Result I VO Result VO
Metls - Filtered
Aluinum pg/L 36250 561.1 J TBOD 86.0 B 51.1 J
Barium IdL 255 5 96 TOD .4: ... .k6{ .S X-§-a-..x... '",-51

on PL 1095 ND TBD 298 B _ _
~anganese jK1 88 899 TOD 899 -___

ThalliUm pg/L 0.24 ND TOD . §v
znc P9/L 1095 24.8 J TB3D 24.8 J 32.8 a 2.6 _
Water Quality Pafamet"

Aallnily UDa NE 691000 NE 670000 D 630000 J 691000 _
Chloride _ gA. NE 4130000 NE 55000 380000 4130000 3480000
Hardtness P0QL NE 2100000 NE 2000000 2100000 1660000 - 1580000
Sulfab NE 64000 NE _ 2000 - 64000 D 1400 J
Total dissolved solids NE 7200000 NE 5300000 = 7200000 = 5860000 = 6010000 -

Total organic carbon p NE 11000 NE 11000 _ 7000 3900 5900
Totai ended solids po& NE 79000 NE 4000 29000 79000 24000

WuriEii92NT NE 392 J _27

L646d&i~ Asj id 7qqQ inrdkates value is greater than he RiSC.
R8SC- R-based screening concentration. Values reflect an incremental lifetirne cancer risk (tLCR) of 1E-6 or a

norcancer hazari quotient (HO) o 0.1. For chenics that exhibit both cancer and noncancer eifects. whichever ty
of effect results In a lower concentration (using an ILCR of 1 E-6 and an HO ot 0.1). that concentration Is selected
as the RiSC.

MDi - Mwdaunm detected concentration tor the AOC ('8 qualIfied data not Included).
BSC - Background screening concentration.
p -/L Micrograms per liter.
NO -Not detected In tis Area of Concern without a *B qualifier.
NE - Not established (RBSCs). not evaluated (BSCs).
TOD - To be determined.
NTU - Nephelometric turbidity unit.

Validation Qualifiers (VOl
J -The compound/analyte was positively identified; the reported value Is an estimated concentration.
B - The analyte was not detected significantly above Ote 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.

K14WBO< O,.s8.22(d._ 8t7WO2 t7 PU)
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Table 6-1 8

Detected Coristituenis In Sedfock Monitoring Well
Additional Burning Ground Area

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

I

Location Code: ABG-BEDGW-01
Sample NO: 5480 548S 90D3006 BOSO3fR C316
SImpl nale: I 13-Nov7 I 13-MAY498 I 28-SEP41 O5.OCT4L01 O0-APR-02

Par'ameter nts RBSC IMOC as eut VO Result I VO Ro"Mf I VO Reeu" I VO Result IVO
Volattles__ _ __ _ _ _ ___ _ _ _ _ _ _ _ _ _

lceone t~o[ 61 NOD NE _____1____ .7 ____

Carbon disuffide j9 09JNE 0_________-7-i____
ehlnchode4.3 ND NE 0 i41 .J _ ____j I0.49

rrndenooeutene~yr Y 0-92 057J- NE I-.7
Memvtal -Unitle red_ __ _ _ __ _ _ __ _ _ _

Areni a fL 1 0.009 11.2 NETOD__ J_ _ _ ___ _ _ _

Bariu es L ~ 255 19.2J NETOD_ _ - _ _ _ __1 __ 9__2 82__7__

Ladden 3650 5202 TOD 622 20.2__ 45 92J
Metaury - nile.d_ __ __3_ __ _ 6_ __ __3_ __ __ _ _

ArsnP 1.7TOO 11 ___ 1
Barium PV 255 88.2 J TOD - ____ 1 _____788.2 2.

Me7uy 3 ~ ND TOO 3.8. .a.. .....

Alm0um9350 7400 TOO 0 7_7 7__ 7 8 63
Ma eeYJ Be 990 TB3 _____ eta ____ _ 1

W L 1095 35.AJ TBO _ __ _ 389 3 __ _ __ _ 14.3 __ __5.

Wae uaily Pairam eter, _ _ _ _ __ __ _ _ _

Altyai o(L I N 370000 J NE 28000 27000370000 .J ____0000_

itlWie I NE l0D000J NE 2000 a __ 0__0 JJ 4400 10000 _ ______

Hardness p(Y I N 552000 NE 500000 ___0000_ 552000 4400__1 _ ___0_

Sulfate j9V NE 292000 NE 140000 19000 J 163000 29200

Total csitsoved solids _IL NE 731000 NE 640000 ______ 644000 ____ _ 73100
Total "nic cartbon NE j 7000 NE 3800 3M ___ 7000 3300__ ____

Total suspende Solids pc9j* NE 24000 NE 11000 _ 007 21000 2400D__ _
TfltyNTUJ NE 15 J N

Vokld to~t and shaded~oell lngfcstea value Ia greater than the RBSC.
RBSC - Risk-based screening concentratlon. Values reflacl an Incremental lifeti" cancer risk (ft-CR) of I E4 or a

noncancer hazard quoient (H10 of 0.1. For chemicals that exhibit both cancer and noncancar effects, whichever tIe
01 effect results In a lower concentrallon (usrag an ILCR of 1-6 and an HO of 0. 1). that concentration Is selected
as the ROWC.

MDC - Maidmusm detected corlceitratlo fo r the AOC (8 "ulfried d"a not Included).

OMC - Background screening concentration.
tA- Micqrgrams per liter.

NO - Not detected in this Area of Concern dithout a V Qualifier.
NE - Not established (RBOsa). not evaluated (8S504
TOD - To be detenrmined.
NTU - Nephietomeftric luirbidity unit.

i - The oompound/analyte was positively Identified; the reported value Is an estimated concentration.
B - The anate" was not detected skirnifterilty above the levels found in the associated method bltar* or field blanks.
N . Tentative Ideintification. Condsider present Special methoda may be needed to confirm Its presence In fufure sampling efforts.

WZWp~W~ft rhWT~d, 40751*? Mfto0.ljs"Mwei(7P7I'
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Table 8-19

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)

Location Cade:-EDA1
Sanpl No: 5920 5925 BD3020 C83037

S e Date: 24-NOV97 01-JU98 104CTt 11.APR42
Parameter Unibt RBSC MOC BCS Result I VQ Result vo1 Result I Va Result | VQ

Explosiv"
pinitrotoueno _2., lia PIL 0,10 11 NeIIIII ;>-v|>

Volatiles 6 3 E_-i^90K-,*Ni

Benzene PgtL 80J E:.:349 . w408i t 49~~0 ;' ,t 0"s 1
Eth lbenzene g 130 20J0 NE 140 - 4_ J

_&ilncho~e JL 4.3 52.1 NE 9 8 B13. 100I~
TSol2ene-a p9 72 590_ J NE ___ W1-Jk

XSa totVL 21 1500 NE w 7 ......7 100

PA 4.8 920 N r 49 B 24 IJ E 2.1 J
IirAn 9.2 0.87.J NE I I_ I__ 0.87 IJ i

Dn a L 2.4 12J NE_1_2__
Didhlmbonzene, 1.3- P2L 0.55 4.4 J NE - 44 .5 __I

,2,4 PDC 73 13 NE I II 3.0 IJI 13 1
Ir _L 24 2.8 J NE I_ _ I II 2.8 IJ 1.8 I

lnaphtielene,2- pglL 12 64 NE I I _______ - a.. '2 r1
___ _ 182_ 1.6J1 NE |.6 | 0.88 li

_Pt_ is 1.7_J NE 1.7 IJ I_
PNaAhalene 0.62 52 NE I___ - I - M 6 l J .PMnC~er 18 5.1 1 NE _____ _ 51.1 28 J_

|2Pheno g& 190 4.6 J NE _I 4.6 1.0 .I
|Trchlorobenzene, 1.24 gl 19 1.6 J NE 1.6 I
Tr~brk nol, 2,45- *j4 365 35 NE I I 35 1 1 1

Aluminum__ _ I 36501 11000 TBD 502 IJ 11000j . .; 36.2 aB I85.3 |B8
Barium _ __ t 255 612 T80 412' -i 147 IJ 192 I.

_____m __ PA | 2L 11 106 TBD A i2 . .;.1 ,|
_ _ _ _ _ _ _ _ _ _ _ _ 73_ _ _ _ _ _ _ _ _ _ _2.4 .5 _ __ _ _

_MW8496 8._ TO 84.
_ _ _ | PL|105 45900 | T | 73.2 |J -

_Banganese | _|8 2200 | D 289 J_ 17.0
_/ 73 _ __7_T_ __ 54.7 10.8 1. 3.2 J

flharlim ua/L 0.24 101 I HU 1� �'�'Iul - 'n'I o - | -- ._ .__ |t - I....... - _ . .__
PRL- V6 1 .s-121 . I ._ _I J gJt.I 1095 235 TBD | 300 | 235 _ -= II

P"



Table 6-19

Detected Constituents in lBedrock Monitoring Well
Upper Toluene Tanks Area

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohlo

(Page 2012)

Location Code: PB-8ED-W1$
Sample No: 5920 i 5S25 I 8D3020 1 C03037

So Det: 24-NOV-97 01JUN-98 I 10-OCT-01 I 11-APR-02
arameter nts RB C I MCS jI vo I RVsul I Q I Resut I Result V 70hV

Metals - Filtered
Aluminur. 3650 NO TBD ____. __ 55.2 B 61.4 a

aum vsL 255 14.6 TBD .1 . 143 J 18.4 J
Mngpnese pyL It 8.8J TBD 4_ _ =_ 6.8

Nice 73 10.2 J TBD ____ __ __7 102 J
hgllum l 0.24 53.1 TOD - -, @ W kVaa~npL26 58. 3 5E.68.3 '_ 50. r60 m<__

Zinc PL 1095 365 TOO _ ___ _ ___ 42_ J_____ ____

Wali e v Pa NE 1700000 NE 1600000 1700000 _ 1060000 J _ _
hloripetL NE 370000 NE 88000 =_ 140000 3700001 75900 |
ardness L NE 5300000 NE 5300000 2000000 1650000 700000

Sulfte - NE 734000 NE 1500O0 37000 212000 [ 734000 |
Total dissolved solids _I-L NE 640000D NE 6400000 _ 4000000 1_ 950000 = 1450000
del su carbon sis L NE 14000 NE 8400 14000 61000" 5500 1
ota csndois L NE 33000D NE 8400 1_ 14000 6800 __ 54000 |

Tui NFU NE 8.0 NE 3. 8 8.0

FrW6iTh jdjnd atcs value is greater than the RBSC,
RBSC - Risk-based screenng oncentratIon. Values rtied an Irementa lleime cancer fisk (ILCR) of 1E-6 ora

noncancer hazard quotient (H) of 0. 1. For chemicals that exhibit both cancer and noncancer effectsl whichever type
of effed results In a lower concentration (using an ILCR of1 E-6 and an NO d 0.1). that concentration is sected
as the RPSC.

BSC - Background screening concentration.
pg1L - Micrograms per tiler.
ND - Not detected In tibi Area of Concem without a B qualfier.
NE - Not established (RBSCs), not evaluated (BSCs).
TBO - To be determined.
NTU - Nephelomec turbidity unit.

Validation oualifiers (v}
J - The compoundianalyte was positively Identified; the reported value Is an estimated concentration.
B - The analyte was not detected significantly above the levels bound in the associated method blank or field blanks.
N . Tentative Identification. Condeider present Special methods may be needed to confirm its presence in future sampling efforts.

a4 bin"_Cn id" ~ rw Vi(Il4"1 M C
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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

(

(Pawe I ot2)

Location Cod.: PB-ED-U W22 P8BED-#AW27
Sample NO: BD)3027 1 C83009 803032 [ C03012

Prmtr UisSample Date: 08-OCT-01 04-APR402 09-OCT-01 09-APR.02
Eplosimeser Unis RSC ~MDC IBSC Result IVO IResut IVo ResultI VO esl

Dinitroiluens. 2,4- 1 IA I0.10 I 1.5 I NE I_________!, -Z

Dinitrololuene, 2,6- 0.10 1.1 NE 02
Trinitroolouene, 2,4,6- lgL I 1.8 0.27 NE__ 1 027__
Volatiles _ _ _ _ _ _ _ _ _ _ _ _ _ _

Actone 61 210J NE 4.8 a 2___Q_
Benzene PSYI 0.34 I130 J NE 0.6 J _____

Eth lenzene jig/L 130 100Ji NE 1.0 J ___ 100 J 83 J
Methyene chlorde [JA 4.3 f98Ji NE 0.63 13 - 11'.,

Toluene .. IJWL. 72 120 J NE 1.2 J ___ _ -

Xylenes, totla PA 21 560 NE 6.4 _ ___ ."
Semnlvolatiles _ _ _ ______
Bis(2-ethythexyphhalat PA 4_8_2_9__ - 2.9 .Dimethylpenol,2,4- PA 73 5.1iJ NE - 3.1 5.r-- '
Methyihaphtlene,2- PA 12 24 NE 1.7 .1 __

Methy ,2- ...... i~. 182 0.89 1 NE _ _ _ _ _ _ _ __0.89

ieftpheno...4- . 18 1.1Ji NE __ _1.1 J
Naothalene .... ~.02 17 NE_ __ ____--jI--

Phenanthrene tit- 18 1.4 J NE 1-114 .1 0.75 .
Metals21 0 2f0iteNEd 1_3____ __2_0___

Phno - 19 Un0filtered. ____- 1 J 20 .
Aluminum t2A 3650 353.1 TBIJ 353 J1 71.3 J I 152 J 232 8

Arenic: 0. 045 ND TBD -.

iBu/tu2m 849 TBD 62W":- 13 J 93.8 J
Cadmium ..J!/l: 1.8 1.1 J TBD 1.1 J _

Chromium tj~. 11 24.4 TOO 7.1 1 2
Cob1. 73 10.9 J TBO____D 3.1 .1 10.9 J _

uoppe14- I1. TD113.3 J1 6.3 8
Iron L 1095 257000.1 TBD 284 43.2 .J_ 1 10
Magaes J! 88 4680 TBD 38.1 __ 45.1 - ! J777ft.

Ni ke J ! 73 127 O _ _ _ _ _ _ _ _ _ _ _4 _ _ _ _

~~nadlu m ~ ~ ig l. 26 7. . T O _ _ _ _ _ _ _ _ __ _ _ _ _.8 1
Inc ~ ~ ~ ~ ~ PW 1095 2. O _ _ _ _ _ _ 2. _ _ _ __ _ _ _

KN3090W02 OWMT~tA~ &kS 622 (d~n2 (0.20 4/2J0X7-37 M



Table 6-20

Detected Constituents In Bedrock Monitoring Wells
Downgradfent Perimeter Wells

2002 Groundwater Data Summary and Evaluation Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 d 2)

Location Code: PB-BED-MW22 PBBED-MW27
Sample No: 8D3027 CR3009 BC3032 C83012

Sample Date: 08-OCT-01 | 04-APR-02 09-OCT-01 09-APR-02
Parameter Units RBSC MDC IBSC Result IVOI ResulReIult VQ

Metals - Filtered
Aluninum PL 3650 59.0 J TBD 69.3 8 64.5 B 58.0 B 59.0 J
Arenlc wgL 0.045 5.2J TBD - 126 J ;

. _m 255 634 TBD ___.__ 634'__Z8
Chromium p9/L 1 1.4 J T8D 1.4 J
Iron pg 9 1095 189 J TBD 144 189
Manganese isal 88 1460 TBD 34.3 = 43.3 =___ t _

Nickel pL 73 2.0 J TBD _ - 2.0 J _ _

Zinc 1095 12.7J TBD _ = 12.7 J 3.0 IJ
WaeW DUal1Y Parameters
Alkainity ML NE 488000 NE 410000 J 416000 473000 J 488000
Chloride ucAL NE 260000 NE 43400 86300 J 260000 _ 194000
Hardness .. NE 1910000 NE 412000 388000 1910000 1750000
Sulfate PA NE 1280000 NE 27100 _ 1280000 86MM 8
Total dissolve sords pq1L- NE 2560000 NE 489000 - 476000 2560000 2280000 _
Total nic carbon pjcj NE 3700 NE 1700 - 2200 3700 ___ 3500

otalsuspended solids *ygAL NE 499000 NE 9000 4000 200000 499Q00 -

rurbldi NTU NE 1470 NE 129 .J 76.4 188 1470

| IiltO n s eIll 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 (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 HO 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.
pg/L - Micrograms per liter.
ND - Not detected In ths Area of Concern without a 8 quarifer.
NE - Not established (RBSCs), not evaluated (BSCs).
TBD - To be determined.
NTU - Nephelornetric turbidity unit.

Validation Qualifiers (VO)
J - The compoundlanalyte 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.

Kww, CQJ,Ta* "-56-22 (dk*2 '&20Mg MX?:31 PM)
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Detected Corsllanrid ht bedrack Mmeding Wells
Bci0a af _ D SMonkotk Eo Wa
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I-MAY-S 27-SEP401 1JA"2 t03-A - 12-.A
st IVQ I Rev Iu va Resul I v I RI V eult

C

Localion Code:
Smpip Nmm

PaaSmtnrIe DatI :
Psseva - - I UnitI e es

Fx~oV
I AM I VO I esult I VO I

-
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tOW 6-21

O d Cwtffuw In Oeddrocc 1oiift Wefb
Ilso~grmuid Mloo'ftol Woft

2002 Ovmmt~~e Dugt &Mui"eY MM Ev~koti Repast
Famme Pismn Baoh OrdnermWorke, Sloiduoky 0hl.

2eo. 2 of )Fe- -ll tl.0

I LOCation CotW:
Sample "8bl 1rw

_ _ _ _ _ _ _ _ _ _ _ _ _

T_I BD3007 I CA3M I C6omi
27-SEP41 I6-JAN42 I 03-AP7-01 I 12-J

-

nRemil I VO I Result I VQ I

-

D 1UD366 1
- Too - - I

I I 0

I TOO _6
) 1300 _ 658 I

276 1 622 f8a

- -t-.?

I T ]2. e

I T I 1_ 26
30_ 970_54
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Table 6.21
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NTU - Nept ht tua ntyuni.
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Table 6-22

Froe-Phase and Groundwater Analytical Resulls
2002 Groundwater Data Summary and Evaluation Report

Former Plum Brook Ordnance Works, SUndusky, Ohio

Sample Area Upper Toluene Tanks TNT Area A
Sample Locatlon: PB-BE"W16 MK-MW20 TNTA-BEDGW-001
Sample Number FP7002 CC3002 FP7001

Sampl Date: 10-Oct-01 11-Jul-02 Oct-01
Parameter Units: RaSC Result VO Result VQ Result VO

Volabsles - Free Phase __
Acetone rn*0 157 30 NA
Benzeiie rniko 0.60 ; '6l t r NA *,,io7. -wEthylbenzene _n_ 190 r - 200 NA
Methyienechloride mg/k 9 11 NA
Toluene _ yk_ 66 NA
Trilchioroethone _ 0o053 , 4A NA

toines,ttal I h _27 '77 00_ 7 NA I
Range Organics - Free Phase
Diesel Range Organics rig/k NE 480 NA 31000
Gasoline RangOmanic mcA NE 52000 r NA 160000
BTEX - Water
Toluene pg& 72 NA I | 77,A 70003. NA I
Range Organics - Water
Dlesei Rane Organics NE NA 6500 NA
Gasolhne Range Organics pg/L NE NA 140 NA

U 7 qjjidl cates value Is greater tihan the RBSC.
RBSC - Risk-based screening concentiation. Values reflect an irnremental lifetine cancer risk (ILCA) of I 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 ol E-6 and an HO of 01), that concentration Is selected
as the R$SC.

VO - Validation qualifier.
mg/kg - Milligrams per idogram (ppm).
NA - Not analyzed.
Bold text and shaded cell Indicates value Is greater than the RBSC.
J - The compoundlanalyte was positively Identified; the reported value is an estimated concentration.
NE -Not established.
BTEX -Benzene. toluene. ethyibenzene. and xylene.
pgQ. -Micrograms per lier.

Vafidakmon oualfiterm (VaI
J -The compoundfanalyte was positively Identified; the reported value is an estimated concentration

KKN3veWS0W GVAT40f 6-6-642(- ).=(-2)~O( PM
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Protocol for Screening
and Risk Evaluation

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 ahot spot. In such
cases, the analyte would be carried into the risk assessment process.

BSC - Background screening concentration.
MDC - Maxmrum detected concertration.
OEPA -Ohio Environmental Protecton Agency.
RA - Risk assessment
RBSC -Risk-based screening concentration.
WRS -Wilcoxon rank sum (test).
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Figure 7-2. Iron vs. Filtered/Unfiltered Ratio
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Figure 7-3. Unfiltered Iron vs. TSS I
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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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Figure 7-7. Arsenic vs. Iron
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Aquifer Test Results

Plum Brook Ordnance Works
Sandusky, OH

Project Number 825635

1.0 Purpose

This aquifer test in the form of slug testing was conducted to estimate the hydraulic conductivity of geologic
materials in the vicinity of eight monitoring wells at the Plum Brook Ordnance works, Sandusky, Ohio.
Newly installed during the 2001 Site-Wide Groundwater Remedial Investigation, the following wells were
tested-

PB-BED-MW22 (Bedrock)
PB-BED-MW23 (Bedrock)
PB-BED-MW24 (Bedrock)
PB-BED-MW25 (Bedrock)

* PB-BED-MW27 (Bedrock)
* TNTB-BEDGW-003 (Bedrock)
* TNTB-BEDGW-004 (Bedrock)

TNTC-BEDGW-001 (Bedrock)

2.0 Method

The methods of Bouwer and Rice (1976), as implemented through the computer program AQTESOLV'* for
Windows (HydroSOLVE, Inc. 1989), was used to calculate the hydraulic conductivity near a well. The
calculation was based on the rate of water level change after adding a slug of known volume to the well
(Falling Test) or sudden removal of a volume of water (Rising Test).

3.0 Theory

The Bouwer and Rice (1976) method for unconfined aquifers is based on the following equation:

In( R/ )

where:

Q is the flux to the well (lcngth3/timc), K is the hydraulic conductivity of the aquifer (length/time),
L, is the length of screen contributing water to the well (length), y is the difference between the
water level in the well and the equilibrium water table (length), R, is the aquifer radius over which
water level changes are dissipated (length) and r. is the boring radius (length).



The instantaneous changc in water level in the well, dy/dt, is given by:

dy/dt.Q/lr r 2

Where Jr rI I is the cross sectional area of the well.

Combining equations (1) and (2) yields:

I dy - 2 fK&; dr 3

Integration of (3) between yo at time t = 0 and yt at time t and solving for K yields:

K = F l(R j/r ] n Y° 4

L 2 L. It y1

K and the factor in square brackets are constants. Therefore, field data plotted as In(yt) versus t
should lie on a straight line with slope,

2 KL 5

re ln(L/R / r.)

The factor ln(R./r,) in (4) is an empirical function of aquifer and well geometry. IFor partially

penetrating wells:

n R *_ _ A-+Bln[(H-L.)I,] 6

rw Inf L1r>.) . L1r.tl

where In j(H-Lwfr, c6.

For fully penetrating wells:

I e( 11 + C )7
rw (lln(L./rw) Le+rw

TIhe dimensionless parameters A, B, and C arm empirical functions of well geometry as determined by

electric analog modeling (Bouwer and Rice, 1976).

Hydraulic conductivity is calculated from (4) using the slope and y-intercept of a line fit to the field data and

1n(R.Ir.) from (6) or (7).

2)



4.0 Assumptions

The Bouwer and Rice (1976) method for unconfined aquifers is based on the assumptions that:

* The aquifer is homogeneous, isotropic and unconfined.
Drawdown is negligible compared to aquifer thickness.

* Vadose zone flow is negligible.
* Well losses are negligible.

5.0 Procedure

The following steps were followed in estimating the aquifer hydraulic conductivity:

a) Define the aquifer and well geometry using the following parameters (Table 1):

1I Aquifer saturated thickness (assumed)
L. Length of saturated well screen
L~ Static height of water in well
rC Radius of well casing
rN Radius of boring
1P Porosity of filter pack (Assumed to be 30 percent. Porosity of unconsolidated sand

ranges from 25 to SO percent [Freeze and Cheriy, 1979])
yO Initial change in water level

b) Using the field data to determine whether water level fluctuations occurred within the
screened interval of the well.

When L.,= L,. Water level fluctuations occurred in the screened section of the well.
Modify r, to account for filter pack storagse according to:

r, = [r,2 + 0(rw rCAJ 8

When L. > L,. Water level fluctuations occurred above the screened portion of the
well. Note that the filter pack porosity in this case does not affect
subsequent calculations, therefore, r, is used in calculation.

c) Input geometric parameters listed above and time versus drawdown data.

d) Perform hydraulic conductivity calculations. Hydraulic conductivity is calculated
interactively using AQTESOLV for Windows. AQTESOLV' is used to display field data,
which is then visually matched with a best-fit line. AQTESOLV then calculates the
hydraulic conductivity from the input geometric data and slope and y-interccpt of the best-
fit line.

3



6.0 Results

The slug tests were performed from November 13 through 15, 2001. Both falling and rising tests were
conducted in PB-BED-MW22, PB-BED-MW23, TNTB-BEDGW-003, TNTB-BEDGW-004, and TINTC-
BEDGW-001 while only rising test was conducted in PB-BED-MW22, PH-BED-MW23, and PB-BED-
MW27 because the water level prior to the test was below the top of the screen. Two monitoring wells
were originally planned for slug testing but were not tested. PB-BED-MW-26 had an insufficient water
column (about 2 ft) for a meaning test and was therefore not tested. Another well TNTA-BEDGW-001
exhibited an erratic water level fluctuation between August 2001 and November 2001. The depth to
water measurement at this location was 30.35 ft below ground surface in August 2001and was 80.2 ft
prior to the test, indicating that this location was not suitable for aquifer testing purpose.

Table I summarizes the depth to groundwater, the total well depth, and the geometric data of each well
tested. Values of calculated hydraulic conductivity (K) and transmissivity (T) are summarized in Table 2.
The hydraulic conductivity values of the tested well are range from 0.00241 ft/day (TI'NrB-BEDGW-003)
to 5.48 ft/day (PB-BED-MW25) with a geometric mean of 0.395 ft'day. The transmissivity (T) was also
calculated for each test using an assumed aquifer saturated thickness for each location. T values are
summarized in Table 2.

The slug test results were analyzed using AQTESOLV for Windows Pro 3.0, 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 the commonly accepted
assumption 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. Therefbre,
it is recommended that the slug test data be used with caution, knowing the
limitations and uncertainties associated with these results.
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Table I

Summary of Monitoring Well Geometry Data
PBOW, Sandusky, OH

Water Total

Well No. Level Depth H r. rw L. L

(TOC) (0t (TOC) (ft) (Assumed). (ft) (1) (t) (It)

PS-BED-MW22 30.24 44.45 14.21 0.08 0.25 15 14.21

PB-BED-MW23 67.33 75.6 8.27 0.08 0.25 20 8.27

PO-BED-MW24 27.46 42.78 16.32 0.08 0.25 15 15.32

PB-BED-MW25 15.05 40.6 25.55 0.08 0.25 10 25.55

PB-BED-MW2B 58.02 60.15 2.13 0.08 0.25 15 2.13

PB-BED-MW27 48.44 107.7 59.26 0.25 0.25 78.5 59.26

TNTA-BEDGW-001 80.2 85.45 5.25 0.08 0.25 15 5.25

TNTB-BEDGW-003 29.55 41.23 11.68 0.08 0.25 10 11.68

TNTB-BEDGV-004 8.39 26.75 18.36 0.08 0.25 10 18.36

TNTC.BEDGW-001 59.03 87.62 28.59 0.08 0.25 15 28.59

Note: H- Aquifer saturated thickness (assumed)
r- Radius of well casing

r,,- Radius of boring
L, - Length of saturated well screen

l - Static height of water In well
0- Porosity of filter pack (Assumed to be 30 perment Porosities of unconsolidated sand range from

25 to 50 percent [Freeze and Cherry, 19791 )

pr*ttIbwVrowK1I WOXI 12/18i200Z:30 AM



Table 2

Summary of Hydraulic Conductivities
PBOW, Sandusky, OH

WelN. Date Aquifer Saturated Test Taslite Hydraulic Hydraulic HydraulicWell No. Tested Response ThAikfe TransmisivitTes Conductlvities Conductivitles Conductivities

(Assumed) T (ft2iday) K (ftmin) K (cm/sec) K (ft/day)

PB-BED-MW22 11113/01 Unconfined 14.21 Rising 3.B9E+00 1.80E-04 9.16E-05 2.59E-01

PB-BED-MW23 11114101 Unconfined 8.27 Rising 5.41 E-01 4.54E-05 2.31E-05 6.54E-02

PB-BEDO-M24 11113/01 Unconfined 15.32 Falling 2.35E+01 1.07E-03 5.42E-04 1.54E+00
. Rising 2.81E+01 1.285-03 6.48E-04 1.84E+00

PB-BED-MWf2 11/14/01 Unconfined 25.55 Falling 1.40E+02 3.81 E-03 1.94E-03 5.48E400

Rising 1.23E+02 3.33E-03 1.B9E-03 4.80E+00

PB-BEO-MW28 slug test was not performed due to low water column In the well

PB-BED-MW27 1111401 Unconfined 59.26 | Rising 4.38E-01 | 5.13E-06 | 2.61E206 7.39E-03

TNTA-BEDGW-001 slug test was not performed due to low water column in the well

TNTB-BEDGW-003 1111 301 Unconfined 11.68 Falling insufficient data
Rising 2.82E-02 1.68E-06 8.52E-07 2.41E-03

TNTB-BEDGW-004 11/13/01 Unconfined 18.36 Failing 4.03E+01 1.53E-03 7.75E-04 2.20E+00
Rising 8.51E+01 3.22E-03 1.64E-03 4.63E+00

TNTC-BEDGW-001 11114101 Unconfined 28.59 Fal~ing 9.36E+00 2.27E-04 1.16E-04 3.27E-01
_ Rising 5.46E+00 1.33E-04 5.74E-05 1.91E-01

Maximum 1.40E+02 3.81E-03 1.94E.03 5.48E+00

Minimum 2.82E-02 1.68E-06 8.525-07 2.41E-03

Geometric Mean 7.78E+00 2.74E-04 1.39E-04 3.95E-01

ffo~w~gb-pbcVw1 1L1AM2118Q002529 AM



Time Versus Drawdown Data



100.

01

0.10.

a
C
e

1, _ _ _ _ _ __

e

it 0 1m1

0.Bli. 4 3. 0

-. -

rime (min)

FALLING TEST ANALYSIS

Data Set C:'L..Acgwlf~aqt
Date: 02121/02 Time: 15:28:24

PROJECT INFORMATION

Company: IT
Client USACE
Project 825835 0D4000000
Test Location: PBOW, Sandusky, OH
TestWell: TNTC-BEDGW-001
Test Date: 11/114101

AQUIFFER DATA

Saturated Thickness: 28.59 ft Anisotropy Ratio (KzJKr): 1.

WELL DATA (CGW-001)

Initial Displacement 1. ft Casing Radius: 0.08 ft
Wellbore Radius: 0.25 ft Wel Skin Radius: 0.25 ft
Screen Length: 15. It Total Well Penetration Depth: 28.59 ft
Gravel Pack Porosity. 0.3

SOLUTION

AquiferModel: Unconfined SolutionMethod: Bouwer-Rice

* K ~0.0002274 ft/min Y0 = 2.8532 it
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RISING TEST ANALYSIS

Data Set C:\Documents and Settrngs~Pi'lMy Documents\Proiects\PBOW\cgw1r.agt (
Date: 02/21)02 lime: 14:11:12

PROJECT INFORMATION

Company: IT
Client, USACE
Project 825635 04000000
Test Location: PBOW. Sandusky, OH
Test Well: TNTC-BEDGW-001
Test Date: 11/14/01

AQUIFER DATA

Saturated Thickness: 28.59 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (CGW-001)

Initial Displacement 1. ft Casing Radius: 0.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 15. ft Total Well Penetration Depth: 28.59 ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer.Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001326ft/min y0 = 4.318 ft
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RISING TEST ANALYSIS

)ata Set CADocuments and Setffngs~iNWy Documents\ProjectsXPBOVWW3r.aqt
Oate: 02121102 lime: 14:13:53

PROJECT INFORMATION

Company: IT
Client USACE
Project: 825635 04000000
Test Locaton: PBOW. Sandusky, OH
Test Well: TNTB-BEDGW-003
Test Date: 11113101

AQUIFER DATA

Saturated Thickness: t1.681t Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (GW-O03

Initial Displacement: 1. ft Casing Radius: 0.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 10. ft Total Well Penetration Depth: 11.68 ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

C 1.67E-06 ftimIn yO = 0.8637 ft
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FALUING TEST ANALYSIS

Data Set: C:\Documents and SettingsOilyM DocumentsXProiects\PBOWqw4fagt (
Date: 02/21102 lime: 14:15:07

PROJECT INFORMATION

Company: IT
Client USACE
Project: 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: TNTB-BEDGW-004
Test Date: 11/13/01

AQUIFER DATA

Saturated Thickness: 18.36 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (GW-004)

initial Displacement 1. ft Casing Radius: 0.08 ft
Welibore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 10. ft Total Well Penetration Depth: 18.36ft

j Gravel Pack Porosity: 0.3

J

Aquifer Model: Unconfined

K = 0.001525 ftmin

SOLUTION

Solution Method: Bouwer-Rice

yO=4.318ft
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K RISING TEST ANALYSIS
"')ata Set: C:XDocuments and Settipgs~JllMY DouetXrlcsPO~wrq
Jate: 02121/02 Time: 14:15:.30

PROJECT INFORMATION

Company: IT
Client: USACE
Project 825635 04000000
Test Location: PBOW, Sandusky, OH
TestWell: TNTB-BEDGW-004
TestDate: 11/13101

AQUIFER DATA

Saturated Thickness: 18.36 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (GW-004)

1nifal Displacement 1. ft Casing Radius: O.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 10. ft Total Well Penetration Depth: 18.36 ft
Gravel Pack Porosity 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

s - 0.003218 ftRmin yO = 3.554 ft
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RISING TEST ANALYSIS

Data Set C:\Documents and Settingsjli\My Documents\Projects\PBOWVnw22r.aqt
Date: 02/21/02 Time: 14:16:02

I

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 825635 04000000
Test Location: PBOW, Sandusk OH
Test Well: PB-BED-MW22
Test Date: 11/13/01

AQUIFER DATA

Saturated Thickness: 14.21 ft Anisotropy Ratio (KzlKr): 1.

WELL DATA (MW-22)

Initial Displacement 1. ft Casing Radius: 0.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft

i Screen Length: 15. ft Total Well Penetration Depth: 14.21 ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001802ftimin yO = 1.054 ft
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RISING TEST ANALYSIS
O)ata Set: C:\Documents and SetfingsljWhM Documents\Proiects\PBOW~nw23raqt
Date: 02121/02 Time: 14:16:30

PROJECT INFORMATION
Company: IT
Client: USACE
Project 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: PB-BED-MW23
Test Date: 11/14/01

AQUIFER DATA

Saturated Thickness: 8.27 tt Anisotropy Ratio (KzJKr): 1.

WELL DATA (MW-231

Initial Displacement 1. ft Casing Radius: 0.08 ft
Weltbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 20. ft Total Well Penetration Depth: 8.27 ft
Gravel Pack Porosity: 0.3

SOLUTION

. AquiferModel: Unconfined Solution Method: Bouwer-Rice

X _= 4,542E-05 ftmm yO =0.1244ft
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FALLING TEST ANALYSIS

Data Set C\Documents and Settincs'jlifMy Documents\Prolects\PBOW\mw24f.aat (
Date: 02121102 Time: 14:16:52

PROJECT INFORMATION

Company: IT
Client USACE
Project 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: PB-BED-MW24
Test Date: 11113101

AQUIFER DATA

! Saturated Thickness: 15.32 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-24)

Initial Displacement: 1. ft Casing Radius: 0.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 15. ft Total Well Penetration Depth: 15.32 ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.00 1067 fttmin yO =3.94 ft
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RISING TEST ANALYSIS
)ata Set CaDocuments and Seting§~Iiy DocumentsPro^ectsPBOVVw2 w24r.agt
Date: 02121102 Time: 14:18:08

PROJECT INFORMATION

Company: IT
I Client: USACE

Project 825635 04000000
Test Location: PBOW, Sandusky, OH
T Test Well: PB-BED-MW23
Test Date: 11113/01

AQUIFER DATA
Saturated Thickness: 15.32 ft . Anisotropy Rato (KzIKr): 1.

WELL DATA (MW-23)

Initial Displacement 1. ft . Casing Radius: 0.08 ft
Wellbore Radius: 0.25 ft Well Sklin Radius:. 0.25 it
Screen Length: 15. ft Total Well Penetration Depth: 15.32 ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K 0.001275 ft/min yO = 3.18 ft
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FALLING TEST ANALYSIS

Data Set: C:\Documents and Settlngs\jli\My Documents\Projects\PBOWmw25f.aqt
Date: 02121102 Time: 14:19:18

PROJECT INFORMATION

Company: IT
Client USACE
Project: 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: PB-BED-MW25
Test Date: 11/13J01

AQUIFER DATA

Saturated Thickness: 25.55 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-25)

Initial Displacement 1. It Casing Radius: 0.08 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 10. ft Total Well Penetration Depth: 25.55 ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

IK = 0.003808 ft/min yO = 4.458 ft
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RISING TEST ANALYSIS
' Data Set C:\Documents and Setig' iM ouentsXProecsBWm25ag

Date: 02/21102 lime: 14:19:52

PROJECT INFORMATION

Company: IT
Client: USACE
Project: 825635 04000000
Test Location: PB0W, Sandusky, OH
Test Well: PB-BED-MVV25
Test Date: 1 1/1 3/01

AQUIFER DATA
Saturated Thickness: 25.55 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-25)
Initial Displacement 1.- ft Casing Radius: o.oa ft
Wellbore Radius: 0.25 ft Well SlIdn Radius: 0.25 ft
Screen Length: 1 0. ft Total Well Penetration Depth: 25.55 ft
Gravel Pack Porosity: 0.3

SOLUTION

IAquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.003333 ftlmnin yO = 4.729 ft
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RISING TEST ANALYSIS (I
Data Set: C:\...\mw27r.aqt
Date: 12118/02 Time: 08:19:12

PROJECT INFORMATION

Company: IT
Chlent: USACE
Project: 825635 04000000
Test Location: PBOW, Sandusky, OH
Test Well: PB-BED-MW27
Test Date: 11/14/01

AQUIFER DATA

Saturated Thickness: 59.26 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-27)

Initial Displacement: 1. ft Casing Radius: 0.25 ft
Welibore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Screen Length: 78.5 ft Total Well Penetration Depth: 59.26 ft
Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =5.134E-06 ftmin yO =0.08558 ft



APPENDIX A

DIRECT-PUSH HTRW DRILL LOGS
TEMPORARY PIEZOMETER CONSTRUCTION DIAGRAMS
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PB-BED-MW22
Box 1 of 6; 24.5 - 28. 5 feet
Missing Box

PB-BED-MW22
Box 2 of 6; 31-34 feet (ft)
Run #2 (31-36 ft; Run 5 feet, Recovered 5 feet, Lost 3 ft
9/10/01 (#1 SL27)

PB-BED-MW-22
Unknown Boxes and Depths
9/10101 (#1 SL26)

1



Q:

PB-BED-MW22
Unknown Boxes and Depths
9/10/01 (#1 SL20)

C-

PB.BED-MW22
Unknown Boxes and Depths
9110/01 (#1 SL28)

2



PB-BED-MW23
Box I of 13; 30-31 feet
916/01 (#7. SL28)

PB-BED-MW23
Box 2 of 13; 33-38 feet
916101 (#7, S.27)

3
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PB-BED-MW23
Box 6 of 13; 48-51 feet
9/6/01 (#7. SL24)

I

It

-. Fir I 17- .' I
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'LI..
a

PB-BED-MW23
Box 7 of 13; 51-54 feet
916101 (#7, SL22)
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'Ij 4I

': ,1 % -.

5



race

rPX ,~

Thlle
. J

PB-BED-MW23
Box 8 of 13; 54-57.5 feet
916101 (#7, SL23)
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PB-BED-MW23
Box 9 of 13; 57.5-60 feet
9(6101 (#7, SL21)
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PB-BED-MW23
Box 10 of 13; 60-63 feet
9/6/01 (#7, SL20)

PB-BED-MW23
Box 11 of 13; 63-66.5 feet
9/6101 (#7, SLI9)

7



PB-BED-MW23
Box 12 of 13; 66.5-69.5 feet
9/6/01 (#7, SL18)

i'---.

} ' wsas (?tI.,1 .

Ll-

PB-BED-MW23
Box 13 of 13; 69.5-74 feet
9/6/01 (#7, SL17)

8



PB-BED-MW24
Box 1 of 6; 21.5-25.2 feet
Run #1 (21.5 - 26.5 feet); Run 5 feet,
Recovered 5 feet, Lost 0 feet
9113/01 (#2 SL9)I

I
Ii

PB-BED-MW24
Box 2 of 6: 25.2-28.5 feet
Continue of Run #1: 25.2 - 26.5 feet
Run #2 (26.5 - 31.5 feet). Run 5 feet.
Recovered 5 feet, Lost 0 feet
9113101 (#2 SL8)



f
4I'

Continue of Run 12
28.5 feet

PB-BED-MW24
Box 3 of 6: 28.5-32.4 feet
Continue of Run #2; 28.5 - 31.5 feet
Run #3 (31.5 - 36.7 feet), Run 5 feet,
Recovered 5.2 feet, Gained 0.2 feet
9/13/01 (#2 SL4)

Petroleum
Staining

32.4 feet

.sM4

PB-BED-MW24
Box 4 of 6; 32.4-36.3 feet
Continue of Run #3; 32.4 - 36.3 feet
9/13101 (#2 SL6)

10



PB-BED-MW24
Box 5 of 6; 36.3-40.6 feet
Continue of Run #3; 36.3 - 36.5 feet
Run #4 (36.7 - 41.5 feet), Run 5 feet,
Recovered 4.8 feet, Lost 0.2 feet
9/13101 (#2 SL7)

PB-BED-MW24
Box 6 of 6; 40.6-41.5 feet
Continue of Run #4; 40.6 - 41.5 feet
Total Depth at 41.5 feet
9/13101 (#2 SL5)

11



L., !r !_77
,' , . . 1i .. i I

. , I eStart Run #1
23.3 teet

" !, 5i PB-BED-MW25
Box I of 4; 23.3-27.3 feet
Run #1 (23.3 - 28.3 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet
9/11101 (#2 SL13)

I I. 1 | 27.3 feel

,.e... . I t J- g. sm.

1.f It

PB-BED-MW25
Box 2 of 4; 27.3-31.0 feet
Continue of Run #1; 27.3 - 28.3 feet
Run #2 (28.3 - 33.5 feet), Run 5 feet,
Recovered 5.2 feet, Gained 0.2 feet
9/11/01 (#2 SL12)

Conlinue oft Run X gl
27.3 feel V3

7

W .,

Start Run #2
28.3 feet F

,/, f: . , t^A .

s *I , si ,

-h,'-.

. ,,.-s~? t

#, f: w H-

'.i f '

<<K PI

_ ''.4.

31.0 feet

-2 '' . ' . I
4 tA.. .I.A' fA "' L12



~-Continue of Run #2 .
31.0 reet

-4-

* .4'.

-+,*> t

-J s A- ^ A
,.z-..' -l .

t ~

Start Run #3
33.5 feet

PB-BED-MW25
Box 3 of 4; 31.0-34.8 feet
Continue of Run #2; 31.0 - 33.5 feet
Run #3 (33.5 - 38.5 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet
9/111/01 (#2 SL1O)

I I . ''-_
4 , - � 11� �'

Continue of Run #3
34.8 fee1

E-_ 1

_ or,;-_

PB-BED-MW25
Box 4 of 4; 34.8 ft-38.5 feet
Continue Run #2; 34.8 - 38.5 feet
Total Depth at 38.5 feet
9/111/01 (#2 SL11)

k

13



7>e
A_ ;:Q-.. .-e .A

Start Run 1 i & A ;, e -, i-
27.5 feet N m/

PB-BED-MW26
Box 1 of 9; 27.5-30.8 feet
Run #1 (27.5 - 32.5 feet), Run 5 feet
Recovered 5.1 feet, Gained 0.1 feet
918101 (#2 SL22)

I ,' sz

- I ., -V

.1 f'

I

C --w
S t, t

30.8 feet

i ' ' I Z; ,,

t- ., A.

-.. .. ..... ..... ...+

Continue of Run #1
30.8 feet AA

I
PB-BED-MW26
Box 2 of 9; 30.8-32.6 feet
Continue of Run #1; 30.8 feet - 32.6 feet
9/8/01 (#2 SL21)

zYi'
m:

l.'

II

End of Run #1
% 32.6 feel14



- .. :.'f

Stant Run *2 1S
32.6 feet .-Am

Hil

PB-BED-MW26
Box 3 of 9; 32.6-36.4 feet
Run #2 (32.6 - 37.5 feet), Run 5 feet
Recovered 5 feet, Lost 0 feet
9/8/01 (#2 SL20)

I..

4,
p k *

- . 4*-
4. 4

PB-BED-MW26
Box 4 of 9; 36.4-39.5 feet
Continue of Run #2; 36.4 - 37.5 feet
Run #3 (37.5 - 43.0 feet), Run 5.5 feet,
Recovered 5.5 feet, Lost 0 feet
9/8/01 (#2 SL19)

15



I

PB-BED-MW26
Box 5 of 9; 39.5-43.0 feet
Continue of Run #3; 39.5 - 43.0 feet
9/8/01 (#2 SI18)

Start Run #4
43 feet

PB-BED-MW26
Box 6 of 9; 43.0-46.4 feet
Run #4 (43 - 48.4 feet), Run 5 feet.
Recovered 5.4 feet, Gained 0.4 feet
9/10/01 (#2 S-17)

16



- -

, Continue of Run #4
1 46.4 feet

., - ... - -

L .. ...#1

;At-_ 0 3 3

#: ̂ :'J,_ !, .I

�1
4

PB-BED-MW26
Box 7 of 9; 46.4-50.5 feet
Continue of Run #4; 46.4 - 48.4 feet
Run #5 (48.4 - 53.6 feet), Run 5 feet,
Recovered 5.2 feet, Gained 0.2 feet
9/10101 (#2 SL16)

I

I
End Run #4

48.4 feet 50.5 feet

I ,

*1 * le j t .

-t Ie n .4 . 'i" %-1
! Continue Run #5
z 50.5 feet

tv 1.'

.;

PB-BED-MW26
Box 8 of 9; 50.5-53.6 feet
Continue of Run #5; 50.5 - 53.6 feet
9/10/01 (#2 SL15)

r': '- -; *
= N- -=

it . a

,0I

::.. _ e .- .. o

&

End Run #5 '
53.6 feet f

17 v ,,,e ;, -1



Start Run #6
53.5 feet 'M , -

A'F

6w.S ^ I; A,,.}. ' 1
~ X

PB-BED-MW26
Box 9 of 9; 53.6-58.5 feet
Run #6 (53.6 - 58.5 feet), Run 4.9 feet,
Recovered 4.85 feet, Lost 0.05 feet
Total Depth at 58.5 feet
9(10101 (#2 SI 14)

C-



38 feet,J I , I

PB-BED-MW27
Box 1 of 24; 29-33 feet

Run #1 (29 - 34 feet), Run 5 feet, Recovered 5 feet, Lost 0 feet
917101 (#7SLO6)

' tI ' Continue Run #1
N ',r. -i-A _t33 feet V

Start Run #2 i

3' feet ' e

. 4 t'C

gi

, 4, .7.' 4 -*4 I

PB-BED-MW27
Box 2 of 24; 33-37 feet

Continue of Run #1; 33 - 34 feet
19 Run #2 (34 - 39 feet), Run 5 feet, Recovered 5 feet, Lost 0 feet

9/7/01 (#7 SL 15)



a-: PB-BED-MW27
Box 3 of 24; 37-41 feet

Continue of Run #2; 37 - 39 feet
Run #3 (39 - 44 feet), Run 5 feet

Recovered 5 feet, Lost 0 feet
9/7/01 (#7 SL14)

Start Run #3
39 feel

41 feel

QeI
Ir _ _ _ f

I .'

PB-BED-MW27
Box 4 of 24; 4144 feet

Continue of Run #3: 41 - 44 feet
9/7/01 (#7 SL13)

- -

Petroleum
Staining

......... . . ... . . ..

End Run W3
44 feet

20



Stan Run #4
44 feel

Continue Run #41
= 48 feet I

Continue Run #5 ,
51 feet i

E F. Coninue Run#5 |
52.5 feet

1 t . . -. _ . . _____. . _ J

' End Run #5
54 feet

I; I.

PB-BED-MW27
Box 5 of 24: 44-48 feet

Run #4 (44 49 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

Box 6 of 24; 48-51 feet
Run #5 (49 - 54 feet), Run 5 feet,

Recovered 5 feet, Lost 0 feet
Box 7 of 24; 51-54 feet

Continue of Run #5; 51 - 54 feet
9W7t01 (#7 S112)f %, 1-; "'. 52.5 feet

*, r-

f _ _ _ _.
(Heavy Petroleum Staining at
Brown Areas on Rock Core)

* ' 't _ + I 51 feet

50 feet .^ *

_ '+ * s k-,

-.1

' ailiiiiiiiiii-:

Contnue Run #4
48 feet

PB-BED-MW27
Box 6 of 24; 48-51 feet

Continue Run #4 (48 - 49 feet)
Run #5 (49 - 54 feet). Run 5 feet,

Recovered 5 feet, Lost 0 feet
Box 7 of 24; 51-54 feet

Continue of Run #5 (51 - 54 feet)
917101 (#7 SIl 1)

(Heavy Petroleum Staining at
Brown Areas on Rock Core)

N1

End Run #5
51 feel I

_ I % I .t '! - ~ - ' '- I .. I

I
End Run #S

tsetA. I

Continue Run #5
50 feet

: } s 52.5 leet

f j

l* ' -

:1~ ' '¢.

End Run #5
54 feet

.

.

r- �'
51 feet . .

5Z5 feet

It .21



-

rj,

Continue Run #6
54 feet

I._.. I - _

b. '

I ,

I .

I Continue Run #6
1 57.5 feet

t .
b i

,~

I

Ik

I

PB-BED-MW27
Box 8 of 24; 54-57.5 feet

Run #6 (54 - 59 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet
8ox 9 of 24; 57.5-59.0 feet

Continue of Run #6; 57.5 - 59 feet
917101 (#7 S19)

(Heavy Petroleum Staining at
Brown Areas on Rock Core)

i End Run #6
I 51 feet
: i

.

57.5 feet
I &fla

. -. 0

R Continue Run #5
I 51 feet

L
- I

i

I

i I "'' l -\I
i i\

i

__ 1. I .......

fntinue Run #6
57.5 feet

__s..I

._i ,

v

1.

PB-BED-MW27 -
Box 7 of 24; 51 -54 feet End Run #5

Continue of Run #5: 51 - 54 feet
Box 8 of 24; 54-57.5 feet

Run #6 (54 - 59), Run 5 feet,
Recovered 5 feet, Lost 0 feet
Box 9 of 24; 57.5-59.0 feet

Continue of Run #6; 57.5 - 59.0 feet
9/7101 (#7 S110)

(Heavy Petroleum Staining at
Brown Areas on Rock Core)

si

.I

End Run #6 1
59 feet

I ~,

7

-i .

57.5 feet

56 feet

� - Ir- 46& I
.0 , � �4 �: �,- '-,-,-V
'1� �'�LS - ,
- "I 1 4-- 0

4 4 ' 4 * , 4r e4

,'-Lf -g :

.4; -x

. c; ' . 4 ,1

22w



PB-BED-MW27
Box 10 of 24; 59-63 feet

Run #7 (59 - 64 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

Box 11 of 24; 63-65 feet
Continue of Run #7; 63 - 64 feet
Run #8 (64 - 69 feet), Run 5 feet,

Recovered 5 feet, Lost 0 feet
9/7/01 (#7 SL8)

63 feel I

-6 -

F / k tA ~End Run #7 Jf:
3 e k,64 feet -Stf_

-et

Start Run #7 I
I 59 feet I

Continue of Run #7 -
63 feet -

.' StanRunR#8
* 7 1 64 feet - _

Continue of Run 48
65 feet !

, ,i . ._- - i

63 feet I

PB-BED-MW27
Box 10 of 24; 59-63 feet

Run #7 (59 - 64 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

Box 11 of 24; 63-65 feet
Continue of Run #7; 63 - 64 feet
Run #8 (64 - 69 feet), Run 5 feet,

Recovered 5 feet, Lost 0 feet
917/01 (#7 SL7)

7, I, /

_; _ . i* -, I L--

End Run #71
i 64 feet . .|t

I ~J;

X. . tS -w1

s # . s W o~U . _
b,..L - ... +.

> ndRu #
23



-

<_Start Run #9
69 feel

,-7

-4

Conlinue Run #9
70.5 feet

I .

72.5 feet
i,'. ' ' .- , ''

PB-BED-MW27
Box 13 of 24; 69-72.5 feet

Run #9 (69 - 75 feet), Run 6 feet,
Recovered 5.5 feet, Lost 0.5 feet

917/01 (#7 SL6)

g. ,

. . ..

t , I

I .

I f
At

-. It-5 I*

..

#9
Mt:. .b

'

.', _ I w

I .E
I" "1"

PB-BED-MW27
Box 14 of 24; 72.5-74.5 feet

Continue of Run #9; 72.5 - 74.5 feet
9f7/01 (#7 SL5) End Run #9

74 5 feet
I

~' t , I -
ow��

-7
'�

24
k



-

Start Run #12 2
85.5 feet I _ _

Ms_| Continue Run #12
ContinueRun#10 8s feet

78.5 feet Continue Run O11
81.5 feet PB-B

Box 15 of 24
Run #10 (75 -i

Recovered
Box 16 of 2'

,If vContinue Run

i Recovered 5.5
Box 17of 2~

Continue Run
Box 18 of

Run #12 (85-
Recovered

Box 19 of
Continue Rut

- S ~~~81.5 feet8 el~_ 88 feetndRun#12

End Run #10 E Enn 85.5 fe Qf_ __

t85.5 feet

ED-MW27
1; 74.5 - 78.5 feet
*0 feet), Run 5 feet,
5 feet, Lost 0 feet
1: 78.5 - 81.5 feet
#10; 78.5 - 80 feet
35 feet), Run 5 feet,
feet, Gained 0.5 feet
1; 81.5 - 85.5 feet
#11; 81.5 - 85.5 feet
4; 85.5 - 88 feet
90 feet), Run 5 feet,
5 feet, Lost 0 feet
24; 88 - 90 feet
n #12; 88 - 90 feet
}1 (#7 SI-2)

w

Start Run #14
95 feet

PB-BED-MW27
Core Left; 90-95 feet

Run #13 (90 - 95 feet), Run 5 feet,
Recovery 5 feet, Lost 0 feet
Core Center; 95-100 feet

Run #14 (95 - 100 feet), Run 5 feet,
Recovery 5 feet, Lost 0 feet

Core Right; 100-105 feet
Run #15 (100 - 105 feet), Run 5 feet,

Recovery 5 feet, Lost 0 feet
Total Depth at 105 feet

9/8/01 (#7 SL3)

Start Run #13
90 feet

Start Run # 15
L 100 feet

End Run #13
95 feet

C -- . . -.

End Run #14
i 100 feet

25



TNTA-BEDGW-001
Box I of 9; 55-58 feet

Run #1 (55 - 60 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/13/01 (#1 S119)

56.9 feet 58 feet

i:

R I,

TNTA-BEDGW-001
Box 2 of 9; 58-62 feet

Continue of Run #1; 58 -60 feet
Start Run #2 (60 - 65 feet), Run 5 feet,

Recovered 5 feet, Lost 0 feet
9/13/01 (#1 SL18)

26



! Start Run #2
I1 62 feet

- r;t- -1

TNTA-BEDGW-001
Box 3 of 9: 62-65 feet

Continue of Run #2; 62 - 65 feet
9/13/01 (#1 SL17)

TNTA-BEDGW-001
Box 4 of 9; 65-69 feet

Run #3 (65 - 70 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9113/01 (#1 SL16)

- f

J o 5 9 feet

27



L:
* Continue Run #3

69 feet

Start Run #4
70 feet

N' I
L l

TNTA-BEDGW-001
Box 5 of 9; 69-72 feet

Continue Run #3; 69 - 70 feet
Run #4 (70 - 75 feet). Run 5 feet,

Recovered 5 feet, Lost 0 feet
9113101 (#1 5115)

TNTA-BEDGW-001
Box 6 of 9: 72-76 feet

Continue Run #4; 72 - 75 feet
Run #5 (75 - 80 feet), Run 5 feet,

Recovered 5 feet, Lost 0 feet
9/13101 (#1 SL14)

28



Continue Run #5
T6 feet

1- _.

TNTA-8EDGW-001
Box 7 of 9; 76-79.5 feet

Continue of Run #5; 76 - 79.5 feet
9/13/01 (#1 SL13)

0'

TNTA-BEDGW-001
Box 8 of 9; 79.5-83 feet

Continue of Run #5; 79.5 - 80 feet
Run #6 (80 -85 feet), Run 5 feet,

Recovered 5 feet, Lost 0 feet
9/13/01 (#1 SL12)

29



TNTA-BEDGW-001
Box 9 of 9; 83-85 feet

Continue of Run #6; 83 - 85 feet
Total Depth at 86 feet

9/13/01 (#1 SL12)

U

30



TNTB-BEDGW-003
Run #1 (23 - 28 feet)

Run 5 feet, Recovered 0 feet,
Lost 5 feet

No photograph
Borehole Open to

28 feet, Rock Core Washed Away

A_

�5 --- �

I Start Run #2
! 28 feet

..
_

i - �' 7 ,

30 feet

TNTB-BEDGW-003
Box I of 5; 28-32 feet

Run #2 (28 - 33 feet), Run 5 feet,
Recovered 4 feet, Lost 1 foot

9/7/01 (#2 SL27)

31



Start Run #3 '$I
33 feet _____

35. 1 feet Contact
_________'___-Between Ohio Shale!

andOlenlangy

:Shale

TNTB-BEDGW-003
Box 2 of 5; 33-35.9 feet

Run #3 (33 - 38 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/7/01 (#2 SL26)

I I
. ' V

I
35.9 feet I

i
p

7

i

- ,Rut h 1 ��- , fl" �-

fwf"
ft&'.L.T.jl EXW--' -

Continue Run#3 \
35.9 feet

__bE 4_4E .y ''4 a

,, . _...Is*.

TNTB-BEDGW-003
Box 3 of 5; 35.9-38 feet

Run #3, Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/8/01 (#2 SL25)

32



\--

Start Runr
38 feet

TNTB-BEDGW-003
Box 4 of 5; 38- 41.8 ft

Run #4 (38 - 43.3 feet), Run 5 feet,
Recovered 5.3 feet, Lost 0 feet

9/8/01 (#2 SL24)
. .. . .I, I u__

41.8 feet

v . . . .

I ...

As U&ED=
TNTB-BEDGW-003

Box 5 of 5: 41.8-43.3 feet
Continue of Run #4; 41.8 - 43.3

Total Depth 43.3 feet
9/8/01 (#2 SL23)

33



-

TNTB-BEDGW-004
Box I of 4; 11.5-15.3 feet
Run #1 (11.5 - 16.5 feet),

Run 5 feet, Recovered 4.5 feet,
Lost 0.5 feet

916/01 (#4, SL5)

L'
r n:A; T f

Continue Run #1 * -.
15feet A ,,--fi . , > - i S

*_1 '

TNTB-BEDGW-004
Box 2 of 4; 15.3-19 feet

Continue of Run #1; 15.3 - 16.5 feet
Run #2 (16.5 - 21.5 feet), Run 5 feet,

Recovered 5.3, Gained 0.3 feet
9/6/01 (#4, SL4)

Start Run #2
16.5 feet

34



I

It, I

¼

:% I X

; x start Run #3
2 f1.5feel

1I .s' TNTB-BEDGW-004
Box 3 of 4; 19,0-23.6 feet

Continue Run #2; 19 - 21.5 feet
Run #3 (21.5 - 26.1 feet), Runt 4.6 feet,

Recovered 4.6 feet, Lost 0 feet
9/6101 (#4, SL3)

L;-~ End Run #2
21.5 ¶eet t-

h . .

.4

I '
r---

Continue Run #3
23.6 feet - .1 11-4 -, 11 -11011-'%.

I . ,It - .- , '�' 'r, IrII :. �� ' � , I

TNTB-BEDGW-004
Box 4 of 4; 23.6-26.1 feet

Continue of Run #3; 23.6 - 26.1 feet
Total Depth at 26.1 feet

9/6101 (#4, SL2)

26.1 feel

35



-

I!

TNTC-BEDGW-001
Box 1 of 9; 57-62 feet

Run #1 (57 - 62 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/11/01 (#1 SL25)

TNTC-BEDGW-O0 1
Box 2 of 9; 62-65 feet

Run #2 (62 - 67 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/11/01 (#1 SL24)



TNTC-BEDGW-001
Box 3 of 9; 65-67 feet

Continue of Run #2; 65 - 67 feet
9111101 (#1 SL23)

TNTC-BEDGW-001
Box 4 of 9; 67-69.5 feet

Run #3 (67 - 72 feet), Run 5 feet,
Recovered 5 feet, Lost 0 feet

9/11/01 (#1 SL22)

37



c-

J

TNTC-BEDGW-001
Box 5 of 9; 69.5-74 feet

Continue of Run #3; 69.5 - 72 feet
Run #4 (72 - 77 feet), Run 5 feet,

Recovered 5 feet, Lost 0 feet
9/11/01 (#1 S121)

TNTC-BEDGW-001
Pictures not taken of:
Box 6 of 9; 74-76 feet

Box 7 of 9; 76-78.5 feet
Box 8 of 9; 78.5-82 feet
Box 9 of 9; 82-86 feet
Total Depth at 86 feet

38



No Pictures Taken for:

PB-BED-MW23. Monitoring well went dry during development. Final
turbidity reading 151 1.8 NTU, 9/14/01.

PB-BED-MW25. Final turbidity reading 26.3 NTU, 9/19/01.

TNTB-BEDGW-003. Monitoring well went dry during development, 9/14/01.
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APPENDIX B

SAMPLE COLLECTION LOGS

KN3/PBOW/02 OW/FaI Txt.doc/fl 9M3(12:26 PM)



DIRECT-PUSH GROUNDWATER SAMPLE
COLLECTION LOGS

i

KN3/PBOW/02 GWMlri Txtdoc6I9M3(1226 PM)



,,' INTERNATIONAL
.I| TECHNOLOGY Page I of 1

K.__ CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE W

M2nager: Mike Spangberg

Location Code: TNTA-DP14

Sample Number: BA3014

Sample Name: PB0W-01-GW-TNTA-DPl4-BA30144(00

Sampling Method: DP
Sample Type: GW Sample Putpose: REC

QC Partners:

CMg 7W13 zD LO _ tER) fj (FE) I

RFA I COC Number: 0f Z

Collection Date: _'-I, -o7
Collection Time: a_

oa) Start Depth j .

End Depth: lo. el' T___

Sample Matrix: WATER

_ Sample Team: S ft7 ?>T °

Containers
Analytical Suite Fit FrtnQty Size Units Type

* ~
Aw M

ERPIMS Values:

Sacode:

Lot Controlif:

Lov omments: 5"plr (AAlZJ WI|Ft2' f 1 twrS~Lsht kA'j-
S t I -c L IcIt' ---9l- "w ," b I J

Sketch Location:

rr\.
Ch ; 6.901

(5r, -�.

( U Z
0

-""S
4-&tr- 7 7y.o

b6o - I y3 3

bq : C?4, 5

5AL- o0,y
k 1S 6.5;

LoggedBY/ Date: ReB D:
r'- . _ a .

Reviewed BY/ Date:
-1



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 1I

Project:

Location Code: TNTA-DP21
Sample Number: BA3021

825635 PLUM BROOK ORDNANCE W
Manager. Mike Spangberg

RFAICOCNumber: P W= ID I STL

Collection Date: _4QI
Collection Time: 7 . 1 l

. _

Sample Name: PBOWS1-GW-TNTA.DP21-BA3021 (0000)

Sampling Method: DP
Sample Type: GW Sample Purpose: REG

QC Parmarn

(M)v g*rott

Start Depth: !, '1 6z
End Depth: G-.a. /I

Sample Matrix: WATER

Sample Team: <--:

ERPIMS Val=G T
Sacode: _

Lot Controlk

(F_

Containers
Analytical Suite Fit Frtn Qty Size Units Type

Comments:

7-1 r m-W-__

b[A!4SeL AIt JU '
_ _ . _._ - I

_ . _

Sketch Location:

Phn- 9 _ 0
C>Fk.-P .

4Ar- -
b :

7D3 of 1 U

Z-3Zq s,~l

+e*p1 II51o0 C.

h5p o I -L

Sa t - O ¢ 0& X,o

Tt>5 = 0. qIL-

Logged BYI Date: R e B D
_w -

ReviewedBY1 Date:



I -r INTERNATIONAL
' S p C L TECHNOLOGY

mmJ CORPORATION Samnple Collection Log Plage I of I

Project: 825635 PLUM BROOK ORDNANCE W
Manager: Mike Spangherg

RFA I COC Number ; P ; - O 6 5 tL
Location Code:

Sample Number:

TNTO-DPO2

BB3002
Collection Date:
Collection 7ime:

SA &101
((,qq

Saz

Sample Name: PBOW-O1-GW-TNTh-DPO02BB3002-(0000)

npling Method: DP
Sample Tjyp: GW Sample Purpose: REG

Start Depth: d (e *
End Depth ii fiai

Sample Matrix: WATER

Sample Team: 4/ If-ljQC Partairs:

Cm)YVroslOtgo i (ER) (FE)

Containers
Analytcal Suite Fit Frtn Qty Size Units Type

7N .
,,. t ie

ERPIMS Values:
Sacode:

Lot ControIl:

Comments: - C4 ( ada 1 I/ 2. " -
- N&44 atJ@ lU{As ies TV-..VAV4.............i{K"

Sketch L : 13,&OISkthLocation:I

T T A 6. t 4 2 4 #4y&47f , zo-4k

Logged BYI Date.-vc)ot�,, ReviewedBY/ Date:.)4 f>



W _INTERNATIONAL
TECHNOLOGY Page (
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE W
Manager: Mike Spangberg

Location Code:

Sample Mamber:

Sample Name:

Sanpling Method:
Sample 1)pe:

QC Parntcia

(TBJ 4 e0 1

TNTB-DP03

B}13003

PBOW-01-GW-TNTB-DP03-BB3003-(0000)

DP
GW Sample Pwrpose: REG

A/COCNumber: 'g't_ s

Collecton Date: - (_oI
Collection rime: IS: 3 5

Start Dept* __ _.__

EndDeptk _

Sample Matrix: WATER

Sample Team: Ket4en

ERPDIS Values:
Sacode:

Lot Controi#:

(MR am3)
, v - - -

Contahiers
AnalyticalSuite FIt it Size Units Type

-__4-0, U10
. . _

Sketch Location:

Ph- 6 50
C,7L 4cd O ( 35

W-117,L

bc- a.oj

9,f,; -. ,q

,;e - -1.°

so,- f .Oz

-Die -. 16:33

Logged BY! Date: R e dB D .Reviewed BY/ Date: X *
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TECHNOLOGY

i iCORPORATION
I-age I of I

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE W

Manager: Mike Spangberg
Proji

Location Code: TNTC-DP13.

Sample Nl ber: BC3013

Sample Name: PBOW-Ql-GW-TNTC-DP13-UC3013A0Q

Sampling Method: DP
Sample Type: GW Sample Pwpose:RE(

RFAICOCNumber: pkN B Of STi
Collection Date: ' b -U.
Collection re: -

Wt°) Start Depth: -a

En d Depth:
31 Sample Matrix: WATER

Sample Team: SkLhd. *

- w - s

QCPrmrnrs:

CfM) mboC _) _ _ _A&I,Cc)Ktb(n7) _
. _ . . _ . .

ERPIMS Values:
Containers Sacode:

Analytical Suite FIt Frtn Q Units Type Lot Control:

SeC Lo cats on, :

b~~P l w13
Sketch Location:

(2c4?q o. 7°10

/44i- c1o.
bO - a yL

4�s: (3.so �-

G-f c
69Ip.I -�0

LoggedBYI Date: ReviewedBY! Date:



INTERNATIONAL
TECHNOLOGY Pa. t)
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE W
Manager: Mike Spangberg

Location Code: TNTC-DP19

Sample Number: BC3019

Sample Name: PBOW-01-GW-TNTC-DP19-BC3019-(00

Sampling Method: DP
Sample TYpe: GW Sample Purpose:REC

RFA I COC Number: P)F rp - 0 (o5e6
Collection Date:
Collection Time: L.Ll<7

100) madDept& 4s35S

End Depth: I
Sample Matirx: '0A! ff

Sample Team: b$ M s rn

-

QC PBMC

(BMrjjaiJ (ER) (FB)_

Containers
Analytical Suite Flt FrtuQty Size Units Type

Comments: _ Lu ^, li. .1 .1 i&

ERPIMS Values:
Sacode:

Lot Control#:

ICAAL iAA:L. kJ
-. Wr - -*- mj - -ra ,, , 

_ ..

Sketch Location:

TxjTJ A 4 C, . Ct&, & 2. 4 te7 .

0 (e4S{to oZ. Iq

eL

LoQUewV)g

Logged BY! Date:Y>/]< ~Reviee B!Date: O
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INTERNATIONAL
TECHNOLOGY
CORPORATION

Proj

Page 1 of 2

Sanple Collection Log
ect: 8263s PLUM BROOK ORDNANCE WE

Managern Sieve Downey

RFA I COC Number: O f(IEMa -

Location Code: PB-TNTA-MWlO

Sample Number: CB3042

Sample Name: PBOW-O2-GW-PB-TNTA-MWIO-CB3142-(OC

Collection Date:
Collection 7Y'me:

Start Depth:

End Depth:
Sample Matrix:

M5S,

IL

WATER

SamrplingMethod: LF
Sample Type: GW

QC Partnm:

,R3C 5°J1.9 .00

Sample Purpose: REG

(MB
Sample Team: _41bA

Containers
VI. &N4n n%., CI. TTnQc TPn.A "%lvf1" Suivtf

Ie
.C

_ =m:

4.0R

.... .....

3:10

ERPIMS Values:
Sacode:

qj 1g4i- Lot Control#:

&k Dv 0.0o

02-

. _

I~ .

Comments:
- - 4 r'%k a"'t-_jAw gat L (fw-F" (" � wg� q(&g.4. - � 111" '. . -. - -1 _�l - 10

I., V /----69(�ya sa�lf W/pg..J.
-- _ --- f-I . *t~ d1IV.- . q(qo9.

Sketch Location: 4 co s'cS wa I vt 2 jiS ,f t s W
4&A .% VIST WJGS i' 4 4 SC.

Logged BY/ Date: K)'e&y 4 $4yL tReviewed BY/ Date:
"V/loP
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CORPORATION Sample Collection Log "' 9

Project: 825635 PLUM BROOK ORDNANCE WK
Maager: Steve DoMwrey

Locadon Code: Pb-TNTA-MW10

Sample Number: CB3042

I -w T 1:

'> t~twa U< 4;-o ivO - _
'I~~~~j AN %O> s; Y^.

PURGERECORD:
-Intial Tlme(24hr). DepthtoWater Eh pH Conductivity Turbidity DlssOxygei Temperature

(ppn) (C)
Pure Volme

(_I)MIn (mV) (SU) (MS(kM) (NTU)
-- - - __________________________ - - - - , � . .-.---------. I.

.
-

IlaL
%,

IWO

few

Oilr
*jqs
Mgs

p

Z-75,

-44

-14)I

-124
.10t

-'I

'141

1*11W

8 ,53

I.-LIi.2

JIX)

1 ,4

_ _,

I)

"46

srS'
5,S.

432-

0.4a

0. tVV."$

0.00

11".

1.1

t.O .3'

3.5.

.3

_ _

O.LyS

.
t

I II I . .- i . .
Sampkq; -i12.r '. tiq 1 ,.4q 5 l II." t. 3
I

'4.,' -1,57- ",4 1.1-4 rtz,2L 049 q$&t rxz
.1

LoggedBY! Date: zDPJ L ReviewedBY! Date: 22

* y6101,
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GROUNDWATER SAMPLWf. 7ORM
Project Number_
Project Name:
Investlgation Site:
RFAICOC Number:

825635
PBOWGroundwater

Collection Date: _____d_ L Form Completed By:
.Collection Time: 0#y$ Sampler(s):
Sample Filtered No): SmL
WeathertiTemp: , ^ ,fc1 ,4_ Reviewed By. 1^,

: t.^49
I_ - < kV

MMr
,.a &&

r1l .. nrt~n... , ~* , ~ r . y f u , . ,.S I I pI I .nn"I & I ; 1qz&-fl#4I0M I iZEPI B IO IWI° I |W 2 MG IWro I I ' rZ I 'I I I IMI C I 3 IG 1 12.fi 1 -1 I 1 I 1 II-- v0949%iaalae MWIPM -- - - -
MONlrORING WELL INFORMATION ruse top of casing (TOC) foi sit measurements)

Well Number Outside Casing DIa. (In), : 2 Odor: ___
Well Secure (' 4No): \ Depth to Product (ft):_ ___ ^t Vapor Monitor Type: PID IVRAE
Well Label d No): t Total Well Depth (if): 14- -V apor Monitor SIN: I
Well Condition: ( Depth to Water(t): Z. . Reading (ppm): 0. I -8

Screen Height lo 4 Water Column (It): )'3, -5 Remarks:
Casing Type: NOV Eloy. Ref. for Water L el:_ f0 b

MONWTORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume olWaterIn Casino: Gallonslhfot'0.041 x#dwhered h csingdlameterln inch" (0.041 xL 2 ) 0} .* O I; galUiR

WellVolume(galfons)uWaterColumn (t)xGeM/li..1Itx .L-i6L Gal/t ;.L. gaftions blvJ zfo 4'/f.-ot
VoluMe of Waterin Fifterlackc Gaionslfot 0.041 x (02.d). where s total borehole die, in Ihs& dtis casing die. in nchesa* .041 X (L12a-)2 L.....Lj2) a3.9 gallft
Filter Packt Volume (gso a ((Screen Height.+ lesser of 2 ft or water column) x gal/It) x porosity (0.3)-w ((Screen Height _..J2_.... ft +f.~.....i~x '.q1...gal/it) x0.3*a 2 -LZ. gallons-

A4

Puree Well Volume! Purge WellVolumeaFilterPack Volume .WelVolume /%117 gal+ 1 S gala j. 3. gal _-.
I x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) | 3 x Purge Well Volume gat) 4 x Purge Well Volume (gal.) I x Purge Well Volume (gsl.)

. ,I , . -A . II I 1, . 37- WA II

qll+4c 7

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 02 Purge Volume
Units: Feet umhoslcm Standard Units Wpr OF NTtU ppm gallons
Purge Vol 1 1-3 140 207S 57( 74/* (lt3
Purge Vol 2

Purge Vol 3_
Purge Vol4 . __ p__Z______

Purge Vol _ l __ v
SAMPLE

I. i .. . -.

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Anelysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s)

Nitroaromatics mu& Om30 2 - ULerAmber Glass DissolvecdTALMtels 0 1 W500mLHDPE Chloride 325J 1 -1 Liter HDPEV"NA
TCI Volatile Organ)cso3o:20 3.40 ml Glass Vials Total Cyanide IOth0AOZ I -I Liter HDPE Sulfate 3753 A Sample for alkannity.
TCL SVOCs z ' 2 - 1 Liter Amber Glass Total Orgenia Carbon . r 1, 250 mL Amber Glass Tot. Suspended Solids sos.2 chloride, sulfate. TSS.
Total TAL Metals 3005moe 1I 1 500 mL HOPE Nitrate 35.2 Total Dissolved Solids 160.1 TOS, and turbitI I I combined in one 1-IferHardness 1302 Alkalinity 3EL.1 t -I Uter HDPES--A I Turbiit 19 HOPE continer.



INTER NATIONAL
TECHNOLOGY Pae 1 of 2

CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager. Steve Downey

,iI

I

Locatfon Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

PB-TNTA-MW1 1
CB3043

PB0W-02-GW-PB-TNTA-MW11-CB304:

LF

GW Sample Purpose: REG

RFA I COC Number: oq6;W,?tv -

Collection Date: __/d LZk
Collecdon TIme: 10 3 iz_

1S(0{ Start Depth: L
End Depth: f

Sample Matrir WATER

Sample Team: _lb D
IC Pumew

dr 5of,/
Fr

^ , _ _

Containers
ERPIMS Values:

Sacode:

Lot Control#:

. #,^ 4H^o10a ,
.X4. . V.&I 5 (ow M

- WSE Jo 1-.1 of-4 kb, tr. zo).

dIf{ bT w Q0 F

Comments:

Sketch Location:

Logged BY! Date:) 4 r4 R eY:RevietvedBY/ Date:t7,2
V1100 2



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of 2

Project: 825635 PLUM BROOK ORDNANCE WE
Manager Steve Downey

Location Code: PB-TNTA-MWII
Sample Number: CB3043

Alzdo4 -q t , .f " ,

wmgTVAIC O.O c - Neln iVt1 4h k 4-f 4 s
P L U? W+ RI ORD

PURGE RECORD:
ILitial Timeg4hr) DepthtoWster

(fn)

Elh pf Conductivity
(mY) (SV) (mS/cm)

Turbidity DissOxygen Temperature Purge Volume
(NTU) (PPizx (C) . g *)

I I - _ ,

I 1,4a r
(

It 3 v
-14JI A 5" flf� �M4,-, f."

. I - I I .
Sample:

_ I_ .

Logged BY! Date: (I / . y/* RBReview'ed BY/ Date: 29t a
V M~e AV



GROUNDWATER SAMPLINCrORM

IA CORDQAAIIOII

Project Number:_
Project Name:
Investigation Site:
RFAICOC Number.

825635
PBOW Groundwater

Collection Date
Collection Time: - : 35
Sample Filtered No):
Weather/Temp: ija-o6

4"

Form Complted :y: t
Sampler(s): IDI( Do >

. . .

V Reviewed By: 'D Cyj .
I I - .- - ~ - - .

W P|B|O|PIBIOIWEMo0|2 1 GI WIS71TI-rIIN l H Ifii eI1 J I I1 1 4 1 Il I-1, I HY1

MONITORING WELL INFORMATION (use top of casing (TOC) lof all mesurements)
Well Number: AA -P t Outside Casing Dia. (In): 2 Odor. ____
Well Secure (i/ No):_ __ Depth to Product (f): , Vapor Monitor Type: PID I VRAE
Well Labeled No: ,Total Well Depth (ft): 3. '0 dl.. - Vapor Monitor SIN: I
Well Condition: 6L Depth to Water (ft): 3,Re7 Rading (ppm): OO I b

Screen Height: 10 P. Water Column (ft): 'I. '13 Remarks:
Casing Type: (OL L() 1re . Ebv. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume of Water In Casing: Gallonu/foot .0.041 x d2, whee d b casing diameter InIches- (0.041 x --- 0-A v alift
Wel Volume (gallons) a Water Column (ft) x GaUft a q;.7 It x O... l Gal/ t 1. aI gallons

Volumeo o Water In Filter Pack: Gailonalfoot - 0.041 x (02- d), where D Is total borehole dh. In Inches & d Is casing dba. In Inches a 0.041 x (L°..L L...-. 1 - &-SUR gelft
Filter Pack Volume (gal * ((Screen Hight + lesser of 2 t or water column) x gal/) x porosity (0.3) ((ScreenHen ght _/O_ ft +ZIL__ It) x glq /i4)x 0.3. gallons
purae Well Volume: Purge WeU Volunmu Flter Pwak Vome +.Wel Volume- f ff gal + JjS gal= a. L 7 gal

x Purge Well Volume (gaL) I 2 x Purg Wel Voume (gal.) I x Purge Wall Volume (gaL) 4x Purge WlI Vlume (gaL) I x Purge Well Volume (gal.)
I r4. S7 1L I I f. I I I

t(ldC

I
Purge Cycle Tim (24 hr) Depth to Water ConductIvUiy pH E Temperature Turbidity DIss. 0, Purge Volume

Units: Feet unhos/cm StGandard Unts ppm . F NllJ ppm gallons
Purge Vol1 W( oaIC) C0i .1. .. a( -
Purge Vol 2 V (O 21. qq 1.. .. b. C. * 1-77, O - S. 0l
Purge Vol 3 lj (Y A - % 6. * 7. 5 I.
Purge Vol 4 1 .W _C 1 _
Pwg Vol a J4 II t, 9B

I

SAMPLE IM 1050 . 00 I. 31
. I, -_ . - . ._ __ - _ _ .

-P __ .____ __ _ SAMPLE ANALYTICAL INFORMATION _

Requested AnalysbI Method Sample.Con lner(s) I _uAnaly I Mthod Sample Contanerw) I Requestd Analysis IMethod Sample Contalnerls)
- ,. - *.. _ ,^^ i H . - . __ s__ 1._ ._ - - .. .__1 . - I t _Ib . ^ O § J . - . - . i. .. _ .~ A ---

NitroaromaUcs W&eI330 2 1 LiUterJmur tass UtMsOveo IAL M@i8 I I 1 5uu mL nWE omon 325Z 1

|TCL Volb it~lC _. 3 -40 ml. Glas Vilab Tob C1 ~ 90,10i02, 1o1irHDE|S~bg|fTO~latile Organics Iaw3oemsTWCaboed.4gL- saVilsI ' 1 iLtorHOPE t - i ulate i 7.

TCL SVOCS 3,5101G 12I LitrAmber Glass Tobal Organic Carbon | W060 1 - 250 mL Amber Gless Tot. Suspended Solids 160.2

k . I -. .I.f . I

Total TAL Metals
HE.2

w I. 1- 500 mL HWE NiUluQ Total Dissolved Solids | 160.1 TI

cI

- 1 uter tr D-*-"

v Sample for alkallnity,
:lorlde, sulfate, TSS.
DS. and turbidty
ombined in one 1-1ier

DE
I . .E.._

. - I I i 4.
130.2 Alkalinity I 1.1 I - 1. Ubtr HDPE4l Nm A Turbidity I leo.



INTERNATIONAL
TECHNOLOGY
CORPORATION

Pge 1 of 2

Sample Collection Log
I ct 825635 PLUM BROOK ORDNANCE WE

Managr. Steve Downey
Proj(

RFA / COC Number: ooo /o2ooga
Location Code:

Sample Number:

,Smple Name:

Sampling Method:
Sample Type:

QC Parinen:

Cm) C fOi.3

PB-TNTC-MW3
CB3027

PBOWJ02-GW-PB-TNTC-MW3-CB3027-(0-

LGu
GW Sample P~urpose: REG

4 1 olo/(2Collection Date:
Collection Time:

I. -

t:s-s
Start Depth:
End Depth:

Sample Matrix: WATER
u

. (ER 4/4. Sample Team: zltil44

Containers
Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
Analytical Suite

-

- X ,St4L r"

_-_

4-F

-'*4 -&4' t4 '0 4 ox44~~7-64>tt4C . r"~ -I..

rnwctru~ ~ ~6rl ,.4. n A ~ ~ t . ~ ~~AS

tq 21. 3(fK qJqj* Z .

?z- o. O ffrs 4
=t. - t-ft

f'WP O.Opfn o 1f07 //0o2

po/'Ot

_ _ �,

""I. MIR. tA

Comments: ikAy 4.. # WAt U t LA11L4 - eI SAs. { 4& &A q*.--- I--- �''�I'*' *'""� -- -'----r -- -. -,(I I

Sketch Location:

L

Logged BY! Date: _____ ____ Reviewed BY! Date: "r



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of -%

Project: 825635 PLUM BROOK ORDNANCE WE
Manager. Steve Downey

Location Code: PB-TNTC-MW3

Sample Number: CB3027

5ht'*cAA
;qw 4' k. ((
'T!)7 S. 4:

J9W I -t 0

( s4 11402)
(/41qto - MCe 4fy IAvA Cr 6 iofxfPXWJ V col. 10.7!

wf t(/40)

PURGE RECORD.
Inidtal Time(24hr) DepthtoWater

_(t)

Ek pII Conductivity Turbidity

(nV) (SU (USfMu) oNTU)
DisOxygen Temperature Purge Vohxm

(ppm) (C) (g2l)
T�- 7 r I I 7 -

e

i \1

atu east kr
I P ",4P W

I1~kkk

-4- 1 4. 4. 4 S. 1.

Saraple

(I i 4 b1$= tAaS g AfZ h J X O / 4'C AO Ae

LoggedBY! Date: -C.-LAW'k/160 /ReviewedBY! Date: V tM d Y14-t0
'I 7 - -- U ' ----~

. . .
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.&-.I
Project Number:
Project Name:
Investigation Site:
RFAICOC Number:

825635
PBOW Groundwater

Collection Di
Collection Tii
Sample Fliter
Weathprlram

GROUNDWATER SAMPLINr-77ORM
== .,A~

kto: 7'1 -( ( Form Completed By: c ' t,
Ime.:N Sampler(s): ( { LM _ _

- rNr!t t90%N:~t
ow. V�, - - , ff &- � - - 0 -

MONITORING WELL INFORMATION [use lop of casing (TOC) foi al measurementsI
Well Number, Pb- rnt0c- mo Outside Casing Dia. (In): 2. Odor A/os,
Well Secure (Yes I No): %hk Depth to Product (t): _ Vapor Monitor Type: PID / VRAE
Well Labeled (Yes I No): 8A, Total Well Depth (ft): *1 26 . Vapor Monitor SN: I
Well Condition: CO Depth to Water(ft): 4. M -Reading (ppm): O.C I / 0C
Screen Height: £7 $ Water Column (ft): Remarks:-4J*re 4 -z e'
Casing Type:_ __ Elev. Ref, for Water Level:__ _ __ __5_ _ 40 1{ .

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
VolmeoWater In Caslno: Gallonsfont a 0.041 x d2. where d Is casing diameter In hches a (0.041ixL( , )t) x 2 galuft

WeON Volume (gallons)uWaterColhn (ft) xGa#Iftx2J.LM rtx j O14Gvit G L 1L gallons

Volurme of Water In Filter Pad: Gallonsoot a 0.041 x (02D 0, where D is total borehole dla. In Inches & d Is casing die. In Inches - 0.041 x ((L _ ( f Y2) - ./. I gayft
FIlterPackVolume(gnl)((ScreenHeIght+4lesserof2ftorwster..colmn)xgl)xporosIty(0.3)- ((ScreenHeight ID ft.+ ft) x J1-L. ga/fl) x 0.3- 4.72-galons
Pum WellVolume: Pue WelVolume- FieR Prck Vome +.WeN Volume- R;ly gel+ -Lgal *-6 .-3 gal

I x Purge Well Volume (gal.) 2 x PurgeWell Volume (g9.) I3 x PurgeWel Volume (gaL) |4 x Purge Wea Volume (gal.) S x Purge Well Volume (gal.)
I U t I - I ,-

I I lSW .1 Zv.5 I I I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh _ Temperature Turbidity Diss. Ot Purge Volume
Units: Feetd umhoscm Standard Units ppm F *U ppm gallons
PurgeVoll 4 I[B .2 I/ ( -a. 4-70-0 °l b°'
Purge Vol 2 5Z O. Eu1 E. 3 .. J.& . .. 62.6 .
Purge Vol4 30_ °t ..7 9 6-7I t--° °
Purge Vol 4 ______0 q2007

5P-i¶P--T .A a! & i 61a oo 11) 4 L-I8AMPLE I

*_ SAMPLE ANALYTICAL INFORMATION
Requested AnalysIs Method Sample Container(s) Requested Analysis Method Sample Container(s) RequestedAnalysis Method Sample Container(s)

Nitrosromatles Mod. eS 2-1 liter Amber Glass Dissolved TAL Metals 150 mL HDPE ChlorIde 325. 1 -1 Liter HDPES"i"01"
TCL Volatile Organ" 5M 1 82808 3 - 40 mL Gls" VIals Total Cyanide "I I2 1 -1 ifr HDPE Sulfate 37.3 A Sample for alkalinity,
TCL SVOCs 3j10CC 2 - Liter Amber GIss Total Organic Carbon 90e t - 250 mLAmber Glass I Tot Suspended Solids 1eO.2 chloride, sulfate. TSS.
Total TAt Metals 1- 500 mL HOPE Nitrate 3532 Total Dissoed Solids io turbitLtazI I Icombined In one 1-lterHardness j 130.2 AIannt 3101 1.1 Lier HOPE IA Turbidity I . I HDPE contaIner.
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,^ TECHNOLOGY

CORPORATION
?age 1 of 2

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Manager: Stcve Duwney

I
Proji

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample 7Jpe:

QCPattbla

(TB) C1O6tl3

RFA I

PB-TNTC-MW4
CB3028

PBOW-02-GW-PB-TNTC-MW4-CB30284(00-

LF
GW Sample Purpose: REG

COC Number: aN/a, oszt/ oopp ao- v

Collecdon Date: !4JI6 O|L

Collection 7Tme: I0S6b

Start Depth: '1
&2d Depth: It

Sample Matrtc: WATER

Sample Team: 'b 4di
_ R) A) aFB)

. _

Containers
lit Vrbfliw Size fni. Tim

ERPIMS Values:
Sacode:

Lot Control#:
Analywial Snita

I

Comments: WU J t h 4 / bik . 4o 4n" 6sccr et7 ' C wa
_ ; 1, vt4 # . , K ._.Is..

_k. . .oi.,

Sketch Location:

I)

Logged BY! Date: )4t p ) 4 yo/ RvB aReviewed BY/ Date: g,,, g
-W, 42'
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CORPORATION Sample Collection Log )
Prject: 825635 PLUM BROOK ORDNANCE WE

Manawr: Steve Downey

Location Code: PBMTNTC-MW4

Sample Number: CB3028

SUC $qeK * " 3,Z 4 .Tlr> Ll.W2 Fk, wCt, 1174f F, 'TO? oC "t e- t((.2d W,

Vut towvP< ¢t-Ae-t- itsA, b 1UW k-J " e4. a-fo Up .sC r-"w I t'r:K q 4- L~w aU

0I10Z. ff~ t~c

PURGE RECORD:
ntdfial Time(2Ahr) DepthtoWater

(t)

Ek in
(InV) (S

Coriductivity Turbidity DissOxygen Temperature
(UnCM) (U Wpin) (C)

PurgeVelume

-9 9 1 9 1

'qfo1 Iffl~

'140

A InzL

w. 4'1

o-sq

-10t

_ IM2

W / #

ZL.L 2--2.7t
33.0

17O.0
1. 7

f.'3
0L57 1 J- I)

L7-7

I'M

4 int 2-f
4. t 1

Sample: IDo-o '1. I - qa� 12,03 3 IC..Yq
0-

A4 t,

Logged BY! Date: bowtw 4L":. Rve Dt tReviewed BY/ Date: Wf or# 4/ekt
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Project Number:
Project Name:
Investigatlon Site:_
RFAICOC Number.

826835
PBOW Groundwatei

T'AITCt

Collection Date:
Collection Time
Sample Filtered
WeatherlTemw:

GROUNDWATER SAMPLINO-7.ORM
: 4[10o(0 Form Complet d By: b) /S
: FO Sampler(s):WU - ,

I Qes) No):
kJ1ZA shI.k P7dks Reviewed BY: n

PB 1W 0r ,&Ir Ic b * * s

MONITORING WELL INFORMATION (use top of casing (Toc) foball measurements]

Wall Number. AW on Outside Casing D (in): 2 Odoro_
Well secure (No): tif S Depth to Product (ft):_ - Vapor Monitor Type: PID /VRE

Wall Labeed (le No): Total Well Depth (It): 21 .?. .0- -Vapor Monitor SIN: I
Well Condition: 1 , Depth to Water (tl): 3. 2-la Reading (ppm): 9 0 t "'" C

Screen Height: {0 4 ' R Water Column (ft): I XQ' Remarks:_
Casing Type: Z. 'A I C_, Ebev. Ref. for Water Level:_ I>siee.44 - 8 ,'-e

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volumo of Wa in Casin: Galons/foot -0.041 x d2. whe d is casing diameter in nies (0.041 x L__Y w *gallfl

Well Volume (gal"ns) # Water Column (t) xGum Gfl - nf x G fM gallons

Volume of Water in Fliter Pack: Gallons/fool - 0.041 x (D2- o), where D is total borhole dl. in ins & d is casing di. In Inches L...Y - L( .. Y ) - galift

Filter Pck Volumn (gal) o((Sceen Height + lesser 12 t or watr column) x galit x porosIty (O.3)- ((Screen Hebght f) x - gai x 0. u gallons

Purge Wall Volume: Purge Well Volume - Filter Pack Volume. Wel Volume . g ai C+ gal
'P .

i 1 x Purge Well Volume (gal)i 3x Purge Well Volume (gal.) 3 x Purge WellVo al 4x PurgeWl Volume (gal.) 5x Pue Well Volume (gal.)

I ,-'r -'10' - I I

Purge Cycle Time (24 hr) Depth to Water Conducuvity Eh Temperature Turbidity D O Purge Volume

Units. F__t urn___ _ _ _aW Ppm F NTU ppm gallons

Purge Vol I ____0_

Purge Vol 2 * _ ..

Purge Vol _3 _ _ . . _

Purge Vol 4 _ .lJ_ . =

Purge Vol 5 _ \

I

SAMPLE
I I I A -I .L -I- I I

SAMPLE ANALYTICAL INFORMATION

Requosted Analysis I Mthwod ISampleContaineris) | 4 ____b|___|___talner_ I Requested Analysis Mhod _ Sample Containr(s)

Nitroaromaitcs MO& u30 2 .1 tLr Amber Glass Dissolved TAI Metals I?~?l I -500 ML HDPE I Q~wlde 325. 1

TCLVolatileOrganics 150301r2B13*40mLQG * I TotaW Cyanide j Zo=S 1 1 -I LUter HDPE ISulfate 1 37"__ A
__ _. .. . . . _. . . _. .I

TCL SVOCG 2- LUterAmberGlas Total Organic Carbon Om I - 250 rnL Amber Glass I Tot. Suspended Solids ieol
i ii

Total TAL Metals

Hdrdr'

3,7IWI 1 - 600 ml. HDPE Nitrte Ml3 � Total Dissolved Solids 160.1

H

-1 Liter HDPE-" muA

* Sample for alkalinity.
ilorlde, wlilats, TSS.
DS, and tudity
:mblnue4 lon 1wlter
DPE u4 u.- + �

7 3.- Toa .I~ e .olids
130.2 Alkalnity I

I - I�I 4._
1 -11 Ler HOPE0004 TTurbi~ty 180.1

- I � 1 1.



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of 2

Sample Collection Log
ect: 82A635 PLUM BROOK ORDNANCE WE

Manager: Steve Dovrey
Proj4

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample 7)pe:

QC Waftrs:

Cr8) &0C Fol

PB-TNTC-MWS

CB3029

PBOW4-2-GW-PB-TNTC-MWS-CB3029-(00-

LF
GW Sample Purpose. REG

' / COC Number: -ytacgpto' /j-/ ' oo$,Wo2/'/
Collection Date: /oZ
Collection Time: /I3f

Siart Depth: 7.-
EndDepth:

Sample Matrix: WATER

Sample Team:: Qm-)�A- (FBI
. .

5 . _ .

Containers
Flt'Prtn~tv Size Units TYpeAnalytical Suite

'C
, 'W~# f

-!# ~-

ka~~~~tsgyj'~'~~ r' o

4 __ '

-~ ~~ ~ 'CsS' $ r ' " ' ' " . s . s s si s '. S s s e t vc -\S ..s

ERPIYMS Values:
Sacode:

Lot Controt#:

Pro ,o r
Ot ei 2.r-ppr,

-

rfl~U l31fll'iits~f't -' -t~5C~ cSC Y qr

'- ".M I- A " 9 % 5 '~ 4 -
. ".\ ,'. * S .s_-

Comments:
(bo4t

•t l4A Ot / h ,1 / At - e 0!A
r,, f -I / 1/a3- -Z7 f orl,

= . _ , ., . , , _F

I

Sketch Location:

Logged BY! Date: Reviewe BY! DReviewved BY1 Date: Vimt .4'/'/

:-.Z, 1. . .



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of 2

NJ

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Steve Downey

Location Code: P]3-TNTC-IW5

Sample Nunber: CR3029

.rW r 3. 05; Pf CV11/69

PT w - 3_ gf3 Lt WA/a2/t

PURGE RECORD:
bItial rzme(24hr) DeptbtoWater

(ft)
Eh pH Conductitity Turbidity DissOzygen Temperature

(mV) (M (mSlcui) rTU) Wpm) (C)

Purge Volume
(gal)

ltJl9>

57"1

14 ss~ 3 .go

Stt., C.5
rmcts

15G

Wil V

I !.87

K
i s

,10

7.7;

(

(444, I

I'LL,

-4 + 4- �-I I-�--4- 4- 4-

Sample:

' /f

Logged BYI Date:Rve d Y DtojReviewed BY1 Date: VV OV/ y/a



K

E33
Aco-ouiwf*W
A_ n~r~

Project Number:
Project Name:-
Investigation Site:
RFAnt¶C Number!

825635
PBOW Groundwater

Collection
Collection
Sample FMI
WeatherlT

GROUNDWATER SAMPLIN QORM
Date: _c// V/I k- Form Completed BySr S / Ll -

Time: (/ 3 S ampler(s):
tared INes J/ N .L' .e .'- _V& a V

< J , __

remr: rc.. '
_ -- ' F _ -$

Reviewed By: 'h AL
_ - _ _ _ -- . - ,_ _ - t -

_ 1:1 xg
B101W WI .. i I I I .

M(NNIrrAING WELL INFORMATION fuse ton of clna (TOCI for bli messurementsl
_ _

Well Number. r,
Well Secure $/ No):
Well Labeled No):
Well CondItion: o J
Screen Helght_
Casing Type:

'J-C,-AW9

-

h4

Outside Casing Dla. In):
Depth to Product (f1):
Total We1l Depth (ft): 3 1
Depth to Water (ft): 2_
Water Column (ft:Q A2.
Elev. Ref. for Water Level:

-) 47
Ln�.�

'I'- 0

Odor. c> -e,
Vapor Monitor Type: PID I VRAE
* Vapor Monitor SIN: -I

.Reading(ppm): 0 aI -CI I
Remarks: Q-vit Ie- Q --.xnae

r%&'e It'. 7=- m"%

Ce
.L

w_

I (O
l,~, (- V -b

-- - _ A -. .. -
!r se^ort1L'AI lJ 1_., ns,,,*l _ -

"Mr~rrn"11U[ W-A PEi(t ;nIuAII1NiLPIIll¶.!!1CUIJL ILZMl AIM
. - -- U- -... '-.- - -- --- U. -~* ''r'j *T--. - yo7

Volume of Water In CasiLnM Galtonafoot O0.041 x d2, wham d I casino diameterin Inches - (0.041 x.( . ) P , glauft

Wel Volume (gaeons) *WaterColumn (ft) xGavft= .A&Iffx .Q LJ Gaittm*lt .gallons

Volume oit pr InFllter i G uI o 0.041 X o2_ w, whD Isbtotal bor" dta. Ihches & d i5 casing di. In Inches 0.041 x ((-( Y)- a gavt

FIlter Pack Volume (g0)a ((Screen Helght+ lesr of 2 ft or water Column) X gtf) x porosity (0.3)a ((Scraeen Height .2ft Z ft) x 4 geft) x0.33=L t gaffons
------- .}_,) . .a t . -^ .-~

.Pure Well Volume' PurgeWellVolume"PlterPeckVoum.+WVllVolumeu2Lf-Zy gal+ 1721.) gal /(8gal
I -

1 x Purge Well Volume L(al.) 2 x Purge Well Volume (gal.) I PureWellVolume(gel.) 4xPureWellVolume(gal.) 8 5 x Purge Well Volume (gaL)
I -2 LiP I -ur JLh, r1 1 I , I I I

I f - SII -I -it S-. V- .. ___I_ ___I

Purge Cycle TIme (24 hi) Depth to Water ConducvIty pH Eh Temperature Turbidity Diss. 02 Purge Volume

Units: . i io. Feet - nosrm Standard Units ppm OF NTU ppm gallons

Purge Vol 2 172 1 2 O! 7L S 2S Q JLI(. i C)
Purge Vol 3 OO. Ifl A U 3S l ,
Purge Vol 4 ~ ov CIi2 JLtJ llJ 1L =le 0 ;c
Purge Vol 5 l a3c. 1,( qj V
SAMPLE I

--- .I _ _ .L ._i c,
_______ & & ________

SAMPLE- IANALYTICAL INFORMATION

Reqiested AnalysIs Method Sample Contolner(s) Requested Analysis Method Sample Coniner(s) Requested Analysis Method Sample Contalner(s)

NItroaromatles md.&s30 2-1 LIlerAniberGboss OssoWed TAL Metah - GS0G I .UMLHDPE Chloride 325 1-1 Lite HopE5WeA

TCL Voltie Organics 0noQem 3-40 ml .lssa Vbb Totyl Cyanide enS2 1 -1 Liter HDPE Sulfate 375a A. Sample for alkalinity.

TCL SVOCs I 2 -1 Lier Amber Glees Total OrganIc Carbon gm 1 - 250 mL. Amber Glass ToL Suspended Solids 160s. chloride, sulfate, TSS.
Total TAL Metals 5 Nate 3£t2 ToSt3an 1 solved Solds lea.1 T 05, Iod turbidq

Hardness 0 Aanty MO.1 1-1 UiLer HOPE'NOA Turbidlty ¶.1 HOPE contaIner.



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I o I

Sample Collection Log
PCt: 825635- PLUM BROOK ORDNANCE WE

Manager- Steve Downey

J4

Proji

Location Code:
Sanple Number:

Sample Name:

Sampling Method:
Sample 7Tpe:

QCPztns:
c e -o 0

MK-MW16

CB3017

PBOW-02-GW-MK-MW16-CB3017-(00-O)

LF
GW Sample Purpose: RE!G

FAJI COC Number: 8ooA"t2YOS /

Collection Date: glI/ oz2
Collection Time: Z1 3?

Start Depth: & E,7 A
EndDepth: a 1. 7 j

Sample Matrix: WATER

Sample Team: Of, LAW
(ER) -49

Containers
Fit PrtnuOt Size Units Time -

ERPIMS Values:
Sacode:

Lot Controlf:
Analtcal Suite

rys

C k4, ."'M I I

gu Nm 4 Lt
II? CW ON ,

" 4 Ž Z f W -1'4'-

lP rO4. 0 4P)St¶

J

Comments: 5

_~ k; e d
,xaS(ScLd 4a, ho1k;Ltnf Ce X-C- 4A Ok rado ei < ot iY ieL4, a_._

l7 ,

d f -j -Au &z/ - P -2 40r-

Sketch Location:

3)I !.. .. V

Logged BY! Date:e: R e B:iReviewed BY1 Date: rn14z



INTERNATIONAL
i iITECHNOLOGY

CORPORATION
Page 2 of 2

Sample Collection Log
Project: 825635 1PLUM BROOK ORDNANCE WE

Manager. Steve owncy

Location Code: MK-MW16

Sample Number: CB3017

PTO- q- Tj O- t) ;
DR -.5. of (qj7 lo )

Vrw - 5. X-7 f C418to02)

( qsla)

PURGERECORD:
tidal TixetZhr) DepthtoWater

(R)

Elh pH CoaduclIvity Tutidity DWsOiygeu Temperatumr
OmV) (SU) (MS/Cn) KM (ppm) (C)

Purge Volume
f(gal)

KZIS Z
&1

I.23S s90 4477

A4t.
f4

0.s53

J t1 4

%IWT

-714-5 ( 9. 78

I )

& I

4 �-�I 4 4 ____________

Sauple: l 2 c qs77 0.5Ft5

Logged BY! Date: gf/ RAeviewed BY/ Date: yp,



GROUNDWATER SAMPLINGJ-,ORM
.

E1i
rcuAX nai.0Wr

Project Number,
Project Name:_
InvestIgation Site:_
RFAICOC Number.

825635
PBOW Groundwater

"..,

Collection Date: ___ °_ __
Collection Tnme; a _3 I
Sample FIltqred (Yes / No): __ ____
Weathor/Tenp: rt, !W.. 1fg>5

Form Completed By: 1 /L. f 2 C
Sampler(s): J Cj a r4p-eA

. _, x _ ,S, , _ _

Reviewed By'_ V . '___~_ _D,,

MONITORING WELL INFORMATION (us. top of casing (TOC) for all teasurements)
Well Number AA ,4c M W I(_ Outside Casing Dla. (in): .S OdoOdor.v.
Well Secure 4& I No): .; - Depth to Product (ft): V , Vapor Monitor Type: PID V E,O
Woll Lablod (9/ No p .,. . Total Well Depth (ft): 1 r T r . Vapor Monitor SIN: I
Well CondItion: p Depth to Water (ft): ' i? Reading (ppm): /,
Screen Helght: 5 Water Column (1t): S. . Remarks: S

Casing Type: vj C Elbv. Ref, for Water Level:______________ Aa#Lo ' 2e #&z -'a
MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volumo of Water in Casino: Gallonifloot x 0.041 x d3, where d Is casing diamebr In Inches (0.04t x a X )2} L4, gaI/ft
WeUVolunw(gallons)uWatr Column(ft)x Gailtu-3 2.1- ftx . '(_J Gmt-2:fYf gaiIobn

Volume ofWater In Flilter Peck; Gaons/foot 0.041 x (0-2), whr D btotal borehob di. h Inchs &dls casing dla. In Inches 0.041 x (Gault i gal/ft
Filter Pak Volume (gal) a ((Screen Height + lessr of 2 Il or water column) x gau/n) x porosity (0.3) u (gceHeight 5 ft.R+. ft)x * gaUfM x 0.3 g allons

7-s

Eurag Well Yolumc: PurgeWelVolumeFilbterPackVolume+WIlIVolunmie .( l gal 4 gal -ual

I x Purge Well Volume (ga) 2 x Purge Well Volume (gal.) S x Purge Well Volume (gal.) 4 x Purge Weu Volume (gal.) 5 x Purge Well Volume (gal.)

I I I I I

Purge Cycle Time (24 hfl Depth to Water Conductivity pH Eh Temperature Turbidity Di". °2 Purge Volume
Unfs: Feet umhosvar Standard Units ppm .? NTU ppm gallons

PurgeVol IRI -o 0 0. _ O.77 3 § . 7. l:56)1.LO
Purge Vol 2 4.l so 5° . G.1 qfg T]5 - lt t.b °
Purge Vol 3 . _ _ __.

Purge Vol 4 _ _ _ . _

Purge Vol 5 _ . _ _ _

SAMPLE
L------- h I

SAMPLE ANALYTICAL INFORMATION
Requested AralysI MWtod I Sample container(s) IRequested Analysis M ample Contalner(s) Requested Analysis I Method I Sample ContaInerHs)

Nltoaromatics V"4=33 12.1L~terAnte(olass Dissoled TAL Metals '' I I - 5W ML HOPEI a V�IAIL Chiodde

I TCLVolasil OrganIcs js 1&8 13-40 mLGlaSVIals jTotal Cyanide I i0=1w 2 1E-1 Uter HOPE Sulfale , i
TCI.SVOo 3Tt^,1^ |2-1 UterAmber Glass Total OrgankI Caron L 1 - 250 mL Amber Glas Tot. Suspended Solids 160.2

1-1 Liter HOPE'j "

A. Sample for alkalinIty,
chloride, sulfate, TSS.
TOS, and turbidity
combIner -'-ne 1-lter
HDPE c4 Xr.

%, I

____ ___ ___ ___ ___ -. ..-

TotalT*' T tiM s
|Hardrn _

ao0w Is
IAYAI 1 .500 mL HDPEl Nitrat

-'4
3M2

Total Dissolved Solids 160.1
_ .1-1~~ ~ ~ ~ _trHPS.OA Tbdt 6.

130.2 Alkalinity I.IUWHOPESWII-A ITurbidity ItO.1
a_ .�_

- a - I - � S
-



W INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

2
Page 1 oftX

Project: 825635 PLUM BROOK ORDNANCE WKS
Manazer: Steve Downey

Location Code: MK-MW17

Sample Number: CB3038
Sample Name: PBOW-02-GW-MK-MW17-CB3038-8-8

Sampling Method: LF
Sample Type: GW Sample Purpose: BEG

-r13"3C Y& 1 zS

RFA I COC Number: No COC Oq v 1,91igoA' r

Collection Date: 12-APR.02

Collection Time: 40 3; OJSI Ct
Start Depth: 7.5
End Depth: 7.7

Sample Matrix: WATER
Samplc Team: 5

Containers
V*4 Vin-tu !;- 11.U lni Vnr

M

It.. at xC-
1
4.

C ' C W ' 4 2 - . " & ~ ~ ~ o ~ z ~ - - - .-l& .

ERPIMS Values:
Sacode:

Lot Controlt:

Comments: EAcc4Vt 1w-f4w W I

Sketch Location:

Logged BY! Date: M q,4 M f r : '
0471

ReviewedBY/ Date: y 4/
U',



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of -

Sample Collection Log
tct: 825635 PLUM BROOK ORDNANCE WE

Manager Steve Downey

II!

Proj4

Locafion Code: MK-NMIW17

Sample Mumber: CB3038

V00AA 6Z/4 ( 3.410 P-

PURGE RECORD:
bitial flme(24hr) DepthtoWattr

(ft)

Eh pH Conductvity Turbidity DissOxygen Temperature
(mV) MOU) (mS/cM) (NWm) (ppm) (C)

Purge Volume

i-a35
IAZ, qS-

43.00
1 3.05

Rjso4-I$tlV% 5-
-q-?

1Y.73q.T3

q.iz

0. 3c((

0 356t
0. 3G
0.34 A

l.(4

0. r
1. 0
6.o

0.0')
o .~t~p

0 .dV

0.00

0V oG

sD. 3 d?

.,0. ?o
to. 03
10.0 k

-A. S'
3P -

(;-.. I

I I I
Sampkt qtqt 0oz;/; 0°0 I 0°00 I,,&I o

. - I . - - - -

Logged BY/ Date: 9.. 14&/, ! ReviewedBY! Date: V n $
* f, 1I 4-



11`C00`0?"oi
I d1bfhi

ProJect Number:
ojlect Name: F

Investigation Site:
RFAICOC Number:_

825635
'BOW Groundwater

Collectl1n 0
Collection TI

- GROUNDWATER SAMPLINrORM
ate: o. I lz' Form Completed by.,
me: t 3ej) Sampler(s): -J [ LA/

. ^ .S 3ampT. Filtered ('V 7/ No): t 2
Weatherfremo: %I U- L.- -- RavlawadlRv!

____________________ - -- . - - -J1 - ----- -~,

MONITORING WELL INFORMATION tuse top of casing (TOC) for ai measurementsI
Well Number: A(!U It 17 Outside Casing Die. (in): _ Odor._ _
Well Secure (Yes I No):_ Depth to Product (ft): _ Vapor Monitor Type: PID / VRAE
Well Labeled (Yes I No): Total Well Depth (It): ? ._6 -Vapor Monitor SIN: I
Well Condition: F Depth to Water (ft): . * Reading (ppm): I
Screen Helght: I IQ _ Water Column (ftt: 4.3 Remarks:_
Casing Typo: pVMC Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Caslnm Gallonsefoot 0.041 x d2, where d Is casing diameter In Inches - (0.041 x L.... - galt

wenl Votume (gaflons) - WaterCohumn (ft) x Galtu f x .. 1ft u - gallons
Volume of Water filterPaek: GafoTotm -0.041 x (D'.d), where D Is tot boreholedla nches & d s easing dk In inches. 0.04 4 2, ( J)2 gaift
FitrPa*Volume(gsl.((SrenHeightlerof2ftorwater clum)xgerm)xporos ty (0.5). ((Screen Height f2 - tt) x gal/t) x 0.3 * gallons
Purge Well Volume: Purge WelVolume - FilerPackVolume+WellVolurme a gl + g.. gal n Jgal

1 1xPurgeWellVolume(gel.) I 2xPurgWellVolum (gaL) [3xPurge Wel Volume 4x Pure WelVourem(gal.) 1 5 x Purge WelVolume(gal.
I I I

I i I I I

Purge Cyce TIme (24 hr) Depth to Water Conductivty H Eh Temperature Turbidity Diss. 0, Purge Volume
Units: Feet umh Standard Units OF NTU ppm gallons
Purge Vol I
Purge Voi 2
Purge Vol 3 1
Purge Vol 4

Purge Vol 5 _ - _ _ _

OAMPLr
I.&iIJ _ _ _ I__ _ _J t I__ _ I

OAMriM A.PUM.T i MARL INPUKIVI~ATION
Requested Analysis Method Sample Contalier(s) Requested Analysis Method Sample Container(s) Re sted Analysis Method Sample Container(s)

Ntroaromatics umdtes3o 2 -1 Lter AmberGlass Dlssoled TALMetals 0Ao 1- 600 mL HDPS Chloride s3.3 1. -1 Uter HDPESf-M"A
TCLVolatiOrganics osiueme 3-40 m. Glass Vials Total Cyanide 901"ior z I-I Liter HoPE Sulfate 375. A. Sample for lkalinity,
TCL SVOCs 31 I 2 -1 Uter Amber Glass Tol Organic Carbon gm 1. 250 mL Amber Glass Tot Suspended Solids 10.2 chloride, subte, TSS.
TotPl TAL Metas 1 I S00 mL HDPE Nfre 3S32 Total Disotved Solids | T1 OS d tu IWbdifyTota lnm T A L M e 1.5 0 0 510lt 1 -1_ _ _ _ _ _ _ _ _ _ _i__ _ _ com bined In one 1 -ie terHardness - 130.2 Ilaint So -I1 UtrHDPES-e*A ITurbidity 10.1 HOPE cotalner.



INTERNATIOlW i TECHNOLOGI
CORPORATIO
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Page t of i

" Sample Collection Log
Project 825635 PLUM BROOK ORDNANCE WKS J

Manager. Stevc Downey

RFA I COC Number: No COC a fq lt2OACA

Location Code:

Sample Number:
Sample Name:

Sampltng Method:
Sample 7lpe:

MK-MW17
CR3038-MS
MK-MXV17-GW-CB3038-MS-MS

LF
GW Sample Purpose: MS

Collectfon Dare: 12-APR-02

Collection Time: 401,0-' g3;0,g L4/
Start Depth: 4kO 2,g * rtt
End Depth:x.o. 7,7

SampleMatrix: WATER

Sample Team:

ERPIMS Values:
Sacode:

Lot Control!:

T7-i - 019
Containers

Wit Yrtuntnv ni.q fIniN TmniAnalvtafrl ulit,
-- -_ --i 4.- 4-.- .c - -- 'JC

}t E*~ nA

._ *4E-

J

Comments:

O&L SC t C-E33V3~2..4

Sketch Location:

Logged BYJ Date: dZR1A LB a401- Reviewed BY! Date: W t i
_ -. ;* --- -a



W INTERNATIONAL
TECHNOLOGY

i CORPORATION Sample Collection Log
Page l of I

t )_ _ _ _ _

Project: 825635
Manager

Location Code: MK-MW7

Sample Number;. CB3038-MSD
Sample Name: MK-MW1I7-GW-CB3038-MSD-MSD

Sampling Method: LF
Sample T)Pe: GW Sample Purpose: M

PLUM BROOK ORDNANCE WS
Steve Downey

RFA / COC Number: No COC & q/6°OO"

Collection Date: 12-APR42

Collection Dne: Ao-on-- 1/3 C CA
Start Depth: A- 7. r
&nd Depth: A- 7,7 '"VV6

Sample Matrix: WATER
Sample Team:

SD

-rtL$- Ci roiCe, 6
Contuiners

Fit Frin ON Size Units TvneAnalytical Suite

_ME

MMM

ERBMS Values:
Sacode:

Lot Controlf:

( )

r

Comments:

& SCLk

Sketch Location:

Logged BY! Date:tAIdAekgr
NfiOV

Reviewed BY! Date: 22 " v/

q / i s f l r z
I ---- K., I -

. V I



INTERNAT1O0
TECHNOLOGI
CORPORATIO

* I

IAL
I ag*e I of I

" Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE NWKS

Manager: StveDowney

Location Code: MIC-MW17
Sample Number: CB3047

Sample Nane: EK-MW17-GW-CB3047-FS
SamplingMethod: LF

Sample TYpe: GW Sample Purpose: FS

T8 joI'7

RFA / COC Number: No COC 0 fig02A
Collection Date: 12-APR-02

Collectdon Time: 90913 D 4
Strt Depth,4f-7.5S
End Deprth:?-77 Ltwf loz

Sample Matrfix WATER

Sample Team:

Analytkal Suite
Containers

Fit lrtnOtv SzE Units Tvne

MY-

ERPIMS Values:
Sacode:

Lot Control#:

Comments:

5eNt 'SCL A-t Cb.3032'

Sketch Location:

Logged BY! Date: _ e1dBiRweviewed BY/ Date: V7 "



e- INTERNATIONAL
A i i TECHNOLOGY

Z CORPORATION Sample Collection Log
Page Ilof I

Project: 825635 PLUM BROOK ORDNANCE WKS
Mannger: Steve Downey

Location Code: MK-MW17
Sample Mumber: CB3046

Sample Name: MK-MW17-GW-CB3046-FD
SampingMeethod: LF

Sample Type: GW Sample Purpose: FD

RFA/COCNamber: NoCOC o0 o lP OW

Collection Date: 12-APR-02

Collection Time: -13s- CkS
&artDepth:-0 7' tV
EndDepth: 0 7,7

Sample Matrfix: WATER
Sample Team: 5

-T13- cU5-r'oI
Containers

FIt FrtnCtv lqi~p lnitx TwieAnahlirfil S.9iifc

Comments;

SCL ~

ERPIMS Values:
Sacode:

Lot Control#:

)

Sketch Location:

e B/ Reviewed BY! Date: W i,,,Logged BY/ Date:
Y/ I y/0-
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CORPORATION

-P e 1 of 2

Sample Collection Log
ect: 25635 PLUM BROOK ORDNANCE WE

Alanager. Steve Downey

K>
Proj4

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

QCFtbwn:

C -C- L5,o

PB-BED-MW13
CB3025

PBOW-02-GW-PB-BED-MWI3-CB3G2S-(0OA

LF
GW Sample Purpose: REG

-(ER) -f-

/COCNumber: w /O2o° k/ OF'D>OO2,

Collection Date: dIofahi z
Collection 7ime: WfO

Start Depth: 71.-
End Deptk- 5

SampleMatrix: WATER

Sample Tea: -Dt. lbt

Containers
ERPIMS Viues:

Sacode:

Lot Controlff:

i

Comments: _2 YWi4f 4A44

*~~~~~~ ~ I-,t , > ~ i ~ k ~

-_ .31 4 _ .

Sketch Location:

D-9

Logged BY/ Date:bt7 t>4ab Reviewed BY! Date: 7r//zo



INTERNATIONAL
I TECHNOLOGY

CORPORATION
Page 2 ot 2

Sample Collection Log
Wct: 825635 PLUM BROOK ORDNANCE WE

Mmager. Stmv Dowsney

,(
Proji

Location Code: PB-BED-MW13

Sample Nuxmber: C83025

~~O~~~L ~35?Iq a~, Trb, ,, fPF-, Wc~k4$(gb"% 3q.7If W. ~i~?'"/

1 V(2 jvtowlowf.w ' rC

PURGERECORD:
Initial Tme(24hr) DepthtoWster

(f )

Ell pH Condtictivity Turbidity Dissoxygei Temperature Purge Volue
(mV) (SM) (mS/cm) (NTU) (ppm) (C)

Wse

I 15lv;

35. °o

3(a,. 2j3

qz.qy
lv. 1)

3f.uf

3SY

-3"
- 3(

,36(,

ti, $0

11.320it.-is

19.zY

£0.13

so. qq

IL I
Kt,
U4,

(/3.0

j V L,

0. 14

0.
I'. t7
L9.S7

.Z.6

Z,&V

II. 'i
it.,I
fl-f

11- 0

ii.,
-ti.

(gao

Pw ,e k _

q. rj4,04 P

1-CJ ..

)ro~

(k '.

i i I . -- i
Sample: I / I cf e ! 1 oq-0 AJ i MA IA/ A/4

' a I 0 I ' I - --

vuqo
& 4 w f A ., 6 t ".c4r k it ,K 4'c.

LoggedBY/ Date:' yl'4z- Reviewed BY/ Date: V W 4>, Jf/z°/g



GROUNDWATER SAMPLINC7ORM

i
IrC

D.

Project Number.
Project Name:
liovestlgation Site:
RFAICOC Number.

825835
PBOW Groundwater

Collection oate: 41 010-r _
Collection Time: 00L_
Sample Fltered Ve4i' No)-
Weatheorffemp: .e a

Ponncompieteday:. b.Je$6
sampler(s):________________

Roviewed By: 1iZ4 ff.L.

MONITORING WELL INFORMATION use top o casing TC) for all maasizremenis)
Well Number: i i41) | Outside Casing Dla. (In): '?, J-l<hkk Odor:n
Woll Secure (DeNo): e epth to Product (1f): Vapor Monitor Typo: PID I VRAE
Well Labeled N o):: Total Well Depth (if): - Vapor Monitor SIN: i
Well Condlilon: _ Depth to Water ft 3_s,__7__ -Reading (ppm): x3! I'v'"' S' "

Screen Height: q4 A Water Column (f): zq > 1 Remarks:___
CasingType; E lev. Ref. for Water Level:_

MONITORING WFELL PURGE CALCULATIONS AND PURGE RECORD
V&lume of Water In Casinn: Gailonsfoot -0.041 x d2. whe d81 casing diameWr In Indh - (0.041 x L...L.31gaVR4

WellVolume(galons)UWater Cokimn(fnxO(I al/f. f L fkx O.V? Gal/ft .l1i galons
Voluma of Water In Filter Pack: Gallonsafoot = 0.041 x (tO.d), where D Is total borehole dia. In Inche & d i casing dla. in chas 0.041 x (L . .)' * ( y ) * ° 1 ga ti
FilterPackVolkm(ga ((Screa nHeight. lsrof2ftorwatercoumn)xgalt)xporosfty(0.3)- ((ScreenHdeght P;Q O4. ft)x . .af lft)x 0.3u ..... gallons
Purge Well Volume: Putge W Volume FIlt Pack Voune +*W Volume - g al+ 2 gal /YI gal

1 x Puge Wll Voum (gal) 2 x Purge Well Volume (gal) I3 x P e Wel Volume (gal.) 4 X Purge Wll Volume (gal.) a X Pug Well Volume (gaL)Pug wel _v__ J-im 3, , Pug W-l x Purge

I Vf.(f ' 07 I . I I
-~~- -. .

Purge Cycle Time (24 hr) Depth to Water Conductivity PR Eh Temperature Turbidity Di". 02 Purge Volume
Units: Feet I hoacm Standard UNs .ppm OFnNTU ppm gallons
Purge Vol I _ _ _ . d 7, __ __A___n_

Purge Vol2

Purge Vol 3 C _ __2__ . .

Purge Vol 4 , _ ' U . .._ _ A _. -

Purge VolS
SAMPLE

... . _ _ _ .. _1 . . . _ , ... __

_____-__ _ _ SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method samplecontainer(s) ReedAnalysis Method Sample Con1taner(s) Requested Analysis MetUd Sample Containess)

Nltroaromatics Mod 330 2.1 ULter Amber Glass Dissolved TAL Metals iSW*6 MLHOPE Chloride |325J 1-1 Iler HDPEs"A
TCL Volati Otganicos |1a04s 3-40mLGlaaVial TotalCyanide @isAeI* -Ii LierHOPE Sulfate 376-3 A. Ssaple foralkalinity.
T3CL SV310C90' 2 * UterLAmberGlas Total OrgancCab | 06 o 1-250mL Amber Glass Tot. Suspended Solids iou2 chloride, sulfate, TS$.
Total TAL Metals | 300 1 .500 mL HDPE Nitrate |2 M, Toal Diolve Solds | TOS, and turbidity

______* - combinet4-1 oft i-literHard" 1302 ALkarrty I i 1-1 UterHDPEs-A Turbidity I .1 * HIPE( ier.
-ar-" -H op
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TECHNOLOGY
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Page 1 of 2

Sample Collection Log
825635 PLUM BROOK ORDNANCE WE

Masnager. Steve Downey
Proji

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

*QCrtwwm

m) cISSVIO

PB-BED-MW14
CB3022

PBOW-02-GW-PB-BED-MW14-CB3022-(004

GW Sample Purpose: REG

4 / COC Number: 'OiZZ f/O9O5,Z9 ;2n

Collection Date: - 9t / t.
Collection inme: 104S

Start Depth: 3 7
Emn Depth: 3 7

Sample Matrix: WATER

Samnpk Team. brc /)b
_ R) Al A am)

_

Containers
lIt lirtn Otv Vn Unift Tvne

ERPIMS Values:
Sacode:

Lot Controlt:
Anwtirsl Suite

*
a: 3

' mr *'&.'

�A 'I. " k -. , ,
., - i.. . .. . I

'. i-.-:
MS.- - .

'%�TP,

Comments:

Sketch Location: 1 jt t~d u

K t6-tWeWt
J 0 JA ? '

Logged BY! Date: b 4 4% Reviewed BY! Date: , ,a
-



INTERNATIONAL
TECRNOLOGY Page 2of 2
CORPORATION . LogSample Collecton Log ' J

Proiect 825635 PLUM BROOK ORDNANCE WK
P: Managcz- Stere Downey

Location Code. PB-I3DB-MW14

Sample Number: CB3022.

4j/' A -4 4't;f ;6,, 4 I P Iart V.8oV3 7. l

- VJi 4% dt l t

i

i

i

I

t .., a- Ii
I

I NJ
PURGE RECORD:
hlipf rne(24,!r) DeptistoWater

Mf.

1th pH
(mY) ()

Conductivity Turbidity
(mS/cm) CM)

DissOiygen, Temperature
(ppm) (C)

Purge Yolumne
(* l

� -1 , , r

$ISO

In0

iego
03r

pic.-

IJ. &

.I 't. 51

II. (is

ef. (A

tl.'7

*11.'It
i.e

ST

q17-
3',

17ri
IL

I{t

i0
I1
-,2

to

6.17
(3.'?
(1.3'

G43

taq)

k;tj

(14 (t

IL. -1 S'

0E7
(6.8'

"7

ifq
f,.qq

0 E(16

tt. t

si.t

rt-4

i.af
it,

_ _ , . ..

MO~
0, 30(

t. It

o.t7(

,.)7

#.0)
U, Ot.

0. I*

lo.f
10.1

10.p

,olt GU

I0.0
t0.

I

r,.

I

--.- --- . - _ _ -
Sample: i IL. 14 I wt-L I . q 0,00 10.0. . * %. -I. ~ *l _ _ _ _ . _ .__ _ _ .

'I

'1y

Logged BY/ Date: I%2A( & I -ReieDB'Reiewed BY/ Date: etp 47 Oja&
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;" GROUNDWATER SAMPLINP79ORM
Project Number:
Project Name:
Investigation Site:_
RFAICOC Number.

826835
PBOW Groundwater

V A P

Collection u0tew. q| L/1o I Form Completed By: t. 94'^.y k. _
Collection Time: l m e:S' Sampier(s): VC__ /__
Sample Filtered 'No): _ _ Y
WeatherfTemn! 1. CXA) VQxA/ Roviewed Bv: !

MONITORING WELL INFORMATION Euse top of caslng (roc) for'n imeasurements)
Well Number. I t ( t ' - M I . Outside Casing Dia. (In): VOW 2 Odor
Well Secure ( No): wfei Depth to Product (ft): Vapor MonltorType: PID / VRAE
WellLabeied No):_ Total Well Depth (ft): S711  __ -Vapor MonitorSIM:
Well Condition: Depth toWater (ft): 17, 6i .Reading (ppm):_ ___________________
Screen Height: L Ff Water Column (tf): 3. S Remarks:_
Casing Type: S CtW C,0 Elev. Ref. for Water Level:_

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
VolMe of ater In C."Ina: Galons/troot - 0.041 x dt whe d casing dlameter in nches p(0.041 x (1 2 ) * galt

wen Volume (gallons) WaterColumn O xGal 0t- fttx . Gal/ft geilons
VolumeyofWaerInPllterPacek: Galonsfooto0.041 x(-o9,wwhere Dlhtotalboreholode. I nches&dtscasngdla. In inches . 12' ( y ) - _ gal/ft
Fiter PackVoume (gal ((Sceen HeIght + esserof2 tf orwatercolumn) x gal/ x porosty(0.3). ((Screen Heght f) x - gal/fR) x 0.3 z - gallons

Purae Well volume: Purge Well Volume * Filler Peck Volume +Wel!Volume. gal + I gal

1x Purge Well Volume (gal.) I x Pure Well Volume (gal.) | x Pure Well Volum .) 4 x Purge Well Volume (gal.) I x Purge Well Volume (gal.)
I I I I I

Purge Cycle Time (24 hr) Depth to Water Conductty Eh Temperature Turbidity Digs. 0 | Purge Volume
Un.ts: Feet umtoslcm o.tandfrd Unt ppm OF PPm gallons
Purge Vol 1 _ __ .

Purge Vol2 _2 _ _ ________.

Purge Vol 3 _

Purge Vol 4 . _ __ _.

Purge Vol 5 _ _ - _ _

SAMPLE
I

SAMPLE ANALYTICAL INFORMATION I
Requested Analysis Method Sample Contalner(s) RequestodAns__ I Metod I Sample Conalne(s) ReqI edAnslysb IMethod Sample Container(s)

... _ - . _ . _ _ _ _ _ _ _ _. _ ,_ . . _ . . _I _ _ _ _ _ _ _._ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _

PNllroammaules Mod 8330 2-1 LtAr.mber C1f*S DlsOsIved TAL Meas | I IZ~t^9 - 50 mL HOPE Chbride 325.3 ' - I LiterHDPE*""I'
TCL Volatlle Organics I M I/MM 13 -40 ML1G!IU erMDPE jTotaltCyanide
TCL SVOCs 351pC rA 2,1 UterAMWberGls Total OrganIc Carbon 1 -250 mL Amber Glass Tot. Suspended SoldsI 1602

I - ----

Total TAL Meals 3005AJs5
IP9 . 1 . 500 ml HDPE Nfat 3SJ2 Tobil DissoCed Solids

. .

A. Sample for arlcaflnity.
chloride. sulfate, TSS. I
TD8, and turbIdfty
combined In one 14f
HOPE contabrer.

160.1
_ . ,_ *t�I 4. 1

Hardness 30.2 Alalinfty 310.1 I IUILiterHOPESNwA Turbldity tiO.1I - .4 p p -' 4. - I. - A.. . ....... .
I 0
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TECHNOLOGY Page I of

WJCORPORATION. Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager. Steve Downey

f 2

RFA

Location Code: PB-BED-P*IW15

Sample Number: CB3041

Sample Name: PBOWO2-GW-PB-BED-MW15-CB3O41-(O04

SamplingMethod: LF
Sample Tpe: GW Sample Purpose: REG

)Crartbne zs

(rai f &a_ _ _ _ _ _ _ _ _ _ _ _

oaItjIroOA t/
I / COC Number: 0 q ;v

Collection Date: r/0 t
Collection Time: IV c0

_ _ .

- -

Start Depth:
End Depth:

Sample Matrix:

Sample Team:

3,z.&
34 0

WATER

Containers
Vft VYrtn ftv RzA Unvts

ERPIMS Values:
Sacode.

Lot Control#:

02. LI- -I.
I4*, O I Z)

( 4' C )I

DrvJ- aJ. - '

i±4 3-S o v

4 I co), .

Comments B{arL l oLRV LS 3Y ;1 groc 4/ WL *
e ~ )3v ~P ]. oC /- t

Sketch Location:

..

Logged BY! Date: ' )VJJ/44 Reviewed BY! Date:
, ?g



INTERNATIONAL
TECHNOLOGY

<; CORPORATION
Page 2 of 2

n%Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WIK

Manager. Steve Downey

Locatfon Code: PB-BED-MW15
Sample Nunmber: CB3041

140-- 1104Af4A ir Wt' _i 219 f8
@01:084 fe e I -1^o it.,
CaII:Ib-Pt 3.6 -i

,/i-W - L3.G_ os,-0
I I (MS> - W -L- 3.) oac~t

to dewove ap &vi if Oa'/ ,
o Ae A 4 r etv *t

PURGE RECORD:
[aftial Txime(4hr) DfpthtoWater

(0)

Eh pH
(MV) ()

Coadudivity Turbidty DissOxjgen Temperature
(Uwca ) (n-U) (ppzn) (C)

Purg Volume
(_al)

. _

b1t

Iteo

1to
,A S4.40 V

!71.6t
5,r

..)jf 1
.)IL I3t741

*-0

5L.7

%v. I

o.0
Z41 .goro

0

f.

frSt P
'i.s

)

(4.0 ),A9 1q1so

1 4' 4 +

Sample:

Logged BY! Date: e:4#4~,4 f•iid" ReviewedBY! Date: '
y f r ¼ A



GROUNDWATER SAMPLINC --,ORM

IT wohrIRowD

Project Number:
Project Name:
itvestigatlon Site:
RPAICOC Number:

826635
PBOW Groundwlater

Collection Date: _/_ _ _ Form Completed By: L i SA

CollectIon Tli : i Sampleris):
Sample Filtered ^ : N
Weather/Temp: p: 4 , mj A .2 4,Revlawed B y: &.,e-

I... RA-6011WERN I C

MONITORING WELL INFORMATION [use top ofcasing tTOC) for all measurements)

WellNumber~ Yi-i e(LIOutside Casing Dla. (in): 4lt Odor_ _ _ _ _

Well Secure No): . YS Depth to Product (ft): L/e~ Vapor Monitor Typo: PlI / VRAE

Well Labled Q?6 No): ix Total Wall Depth (ft): 4+,0 - Vapor Monitor SIN: I
Well Condltlort 1/ ,, 7; Depth to Water (ft): -Readinga(ppm): 7 g /0 .

Screen Haigh0't? '('-o 1 rA ) Water Column (if): Remarks:
Casing Type: Pr/ 6n JH.ut Wev. Ref. for Water Lev;: b;._ __ __ _

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume of Water In Casina: G& =oot 0.041 x d2, whe d is csng dWmter In nchs (0.041 x l- a.i. O .37 gavit
Well Volume (gallons) i Water Column (ft) x Geift a$.9A x 0.. ,92 GaMft Am 43 gallons

Volume of Water In Filter Pack: Gal afoot 0.041 x ~di, where D Is total borehole di. in Inche" & d Is cds. inchesu 0.0 _

Filter Pack Volume (gal ) ((Screen Heighit+ leffft or w_ lu __ _ ) x -saUt) x 0.3 u galons

4

Pumr Well Volume: Purge Wel Volume n Filter Pack Voiuma +Wel Volume .-s gal+ gs1 J J/9 3 gal
. I x Purge Well Volume (gal.) 2 x Purge Well VoIume (gal.) 1 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)

- A*7 W-3 I I I I

0iq/sqf

Purge Cycle Time (24 hr) Depth to Water Conductivity p1H Eh Temperature Turbidity Diss. Oa Purge Volume

Units: Feet urhos/cm Standard Units ppm F NTU ppM gaUons

PurgeVol Iit co __I__ __5__ .2L77 - 31 LJ l 1,7L L v7 0 0,0
Purge Vol 2 Jo 5 SI 0I01 1. u. 'aO Z _ _ I
Purge Vol 3 6u3-!! .
Purge Vol 4 = _I _I _I _I _

Purge Vdl5 J1 1I
SAMPLE '3S 24 V

I hI I - a a a a a a

SAMPLE ANALYTICAL INFORMATION _

Requested Analysti Method Sample Container(s) Requasted Analysis MeUtod $ample Contalnirs*) Requested Analysis Method Sample Container(s)

Ntroaromalics 1 d 83a0 2 1 lter Amber Glass Dissolved TAL Meta W 1* 600W ml. HOPE Chloride a25 1 1- ILr HDPE4"N |A

TCL Volatile Organics GM31625e 0 3.40 ml. Glass Vials TOtal Cyanide 901A I * 1 Liter HDPE Sulfate 3I3 A Sample for alkalinity.

TCLSVOCe ='' 2.IUterAmber Glas TotelOrganic Carbon GM0 1250 nLAmberGlass TolSuspendedSolids $60. chloride, sulfate.TSS&

Total TA. Metals I3OeCO I -500 mL HOPE Nitrate 33.2 Total Dissolved Solids - 1 TOband turbidity l
Alkalinit I - I U W Tu1r0.1 combined T one 4Wer 1

Hardnf 130.2 |_____ _ |l ainty I 1.1 * ~ D~" Turbidity 1 eo1t0- HOPE ,r .I

_/



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page l of 2

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Managter. Steve Downey
Proj4

Location Code:

Sample Number:

Sample Name:

Sampling Method;
Sample Type:

QC FWutn:
cr) ce 'ilm

}PB-BED-MW16

CB3037

PBOW-02-GY-PB-B ED-MWI1-CB3037-(004

LF .
GW Sample Purpose: REG

(ER) .4, ")

/ COC Number: og1a2i° o 4'//2 oD2
Collection Date: g/J /
Collection Time: JI so

Stan Depth: Zt

EndDepth: -Z (
Sample Matrix: WATER

Sample Team: tIftfLP
_ _

Containers
FIt SPrtnflh Rfr Unait Tvne

ERPIMS Values:
Socode:

Lot Control#:
Anslvtkizl Suhie

I ,

*Z_ _ ^-g y--- -- F- ^w-

. p

%jggnr

K, Mg3-

. g X

~~x-TR - -V
M-MITS'1Im2i'. -4ON

Comments: - L~s- w,.dl ~4 4-o 4 cwltJr"4 4nt.eLM .J b1t.
r I fflXL f 2..fleJ . .1 ) rr &J*AA. 5 't

z

I .--. - - -. f - I-T--

'it
Sketch Location: -S-A&.F

I

Logged BY! Date: 4gz fit/ojz Reviewed BY! Date: if w
+1/11l 7,

Y.
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TECHNOLOGY
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Page 2 of 2

Sample Collection Log
ct: 825635 PLUM BROOK ORDNANCE NV,

Managmer Stem IDowney

't:,

Proji

Location Code: PXBED-MW16

Sample Number: CB3037

1 \4iJlJ -IL4U 0, °t4 j41% 2.51;d 'flJ7 i, - 0p h 6-taC44(

PURGERECORD:
Iitial Time(24hr) DepthtoWater

(ft)

Eh pH
(MV) (S

Conductivily Turbidity DlssOxygem Tezperature
(mSlcm) (N ) (ppm) _ (C)

_ I

Purge Volume
(ge1)

_ F . .

---

W10

6,20

J>Df

I/o

i 1. 14

1U. It'

I . 14

2;.3.14

25%34,

- 30z

-131

-213

- lW7
_ III1

1O.&s-

ci. 3y

4,33

q. &q
t.qf

i .44

1.t7 ..
1. tV

1,0

I~ TO

C. 3

It",

fl6.

3, xi

3,01

2.-30

2..et

I. ft

10.

10.S

11.0

7

11
itJos~

I

I 5,t

q g 9
- 4 -... '-.-.-------- -j I - t t j
Sample: 7.3.1iq -103 I. f IfY'a

LoggedBY/ Date: 9N4 ia VPI#o Reviewed BY! Date: ,,vA0



_ GROUNDWATER SAMPLINC7FORM
Project Number. 825635 Coloection uate: t lio t Form Completed By: 4|>. 3 r
Project Name: PBOW Groundwater Collection Time, 145(O Sampler(s): 3>x/>P

noen Irrvestigation Site X rW Sample Flltere (eNo): S4
AN&-r1ff- RFAICOC Number.' W&Merffempmp _ Revriewed By:Z.d

MONITORING WELL INFORMATION (use top of casing (TOC) tou'aAmessuremnentsj-
Well Number: e.. Y- bgi- w I(, Outside Casing Via. (In): q Odor: NXjiiL r4l.
Well Secure (ee No): .fg Depth to Product (ft): iJe., Vapor Monitor Type: P10 I VRAE
Well Labtied / No): I._ Total Well Depth (ft): , Vapor Monitor SIN: I
Well Condition: Depth to Water (ft): Kz. 517 W' . Reading(ppm): I'll 1 '
Screen Height Z.s 7f Water Column (ft): q. 3 4 Remarks:
Casing Type: _4i4 f Elev. Ref. for Water Level: f

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of WatrIn Wng Galtoneflot 0.041 xdt, where d Is casingdiameterIn lnches (0.041xi ) .±k. galt . ,25fL

WenlVolume(g alons) aWaterColumn(n)xOaixtu 81f f2 CIx Af Go"lt - mif:1gallons 4Y , 4- .

VPIwne Weqri erPack' Gallon 0. (. & e. Is Isedia.lIn inches&dcasingdlasn 1 x
Fflter Pack Volume (g lScree esser of 2 ft or water column) x gail x porosiy .s' ren . _ - x ft)x0.3 . ganon
NrumeWell Volume: Purge wen volume = Flter Pack Volume +.W. Volume' g iiS. al- a 1S gal

i x Purge Well Volume (gal.) 2x Purge Wol Volume (gL) 3x PurmeWellVoluit(gal) 4x Purg WellVolume (gaL) Sx Purge Well Volume (gal.)
3,L-2GS (4 .8 It ,, , Is (o

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Diss. 0, Purge Volume
Units: Feet urnhoslan Standard Units ppm 'F NTU ppm gallons
Purge Voll 4I
PurgeVol2 _ _) 2. .o037 -
Purge Vol 3
Purge Vol 4
Purge Vol 5
SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Simple Contalner(s) Requested Analysis Method Semple ContainOr(s) Requested Analysis Method Semple Contalner(s)

mtroaromatlos 4o& S830 2- ILiterAmber Glass OfssovedTALMetals I t.500mLHDPE Chloride 32s3. 1 -t LerHDPESN *A

TCL VolatIe Organics Soisoso 3 -40 mL Glass Vials Total Cyanide WtoANIZ 1- t Ller HDPE Sulbts 31s.3 A. Snmple for alkalnity.
TCL SVOCs 35108- 2 - i Lte rAmber Glass Total Organic Carbon Om 1-250 mL Amber Glass To Suspended Sollds Is2 chloride, solfate. TSS.

30Total isledSds 1.1 TDSf andtubdyTotal TAL Metals 1 .500 mL HDPE Nllrate . bsolved Solds 't co ombined In one 1-literHardness 132 All" 310.1 i -I Liter HDP1WA Turbidity S HPE container.
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CORPORATION Sample Collection Log
-Prject 825635 PLUM BROOK ORDNANCE WE

Manager. Steve Downey

I2

Ii

Location Code:

Samnle Number:

Sample Name:

Sampling Method:
Sample 75pe:

PW1BED-MW17

CB3014

PBOW4-2-GW-P3-BED-MW17-CB3014-(004

LF
GW Sample Pwrpose: REG

- (ER) I - - )

I COC Number: O q//Ab/Ol//D 4
Collection Date: ft((l GP 2-.
Collection Time: (I"

Start Depth: 3q
EndDepth: q ?-

Sample Matrix: WATER

Sample Team: btb /DA

I
iI
i

i

e

i

QC rartue
CrB) C135e'/6

Containers
Otv SiZe Units T

ERPIMS Values:
Sacode:

Lot Control#:
_ . .

K)

b 4 k EL%. 0 Z

LEL' h

e z O?'/ L,5s ' re,

V;s .

M, S:- optComments: Wd%( IC 6Sfk (4 4 i..
i

-

Sketch Locatin:
tr

I -. ,r - -A-

-

i,*/ 1 w "U111
II

Logged BY1 Date: J),4 f4,4 £(g, ReviewedBY! Date: ml V
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Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WI<

Mmanar. SteveDowney

k I

Proj(

Location Code: PB-BED-MW17

Sample Number: CB3014

twatvn^ f Iq . " Pt-V I f j

'p"s W.WY s^4 tq 410.0V4 _vtnq 0 ,

PURGE RECORD:
ktthl Tlinecz4hr)

5"^c 31.0,1-

DeptatoWater Elh pH Couductivity .
(WV) (S (Wvcm) 3 Km

DissOxygen Temperacurm Purge Volume
(o)(ppm) (C)

. .
.

dift2.A

I OW

alos

tot

10 15

1010

1Ots

faeS

2-'L. 15
.0

24.10

1o.5s I
1o.1I
3 VST

3 A.1v

*1q 1
-3 ia.

- 'Sio

-2.W

*3107
_ %~

- q10

'J. £4

if. t'7
T. 20

3i..

f. SL

S.4s,

. . - .

4. iO6.v

4,07-

S1; 7C&

S.4' q
57. 51

6'. i

32. 0

1.7-1

2,0.0

S"

0.00

(igL5(OZ..

I . 05-
0.60

0.00

0.0
0.00

6. 0-

6. gJO

__ _ __

LI. fe
"1.3

iL9.q

£1.0
I. 3

It.

I(. r

Il I.

a-v.jX
!

' 1

VI

/1
____________ I I I 1 1

samplte I 3-t . i0 -'ii V.r OI.79

'f10£lo~to J J l~Ptg (WU5).M44 MAk@5 Mrs rf & o-If f /> 1W Ak;
Wd-01 r dun by(4vj4 w(fki, no,;c) I It,06-v4j ih " kr 4Ws

Logged BY! Date:' j/, / 74 ReviewedBY/ Date: DM w lttj



GROUNDWATER SAMPL1NC-ORM

ED
I C :AUoW

Project Number:_
Project Name:
Investigation Site:
RFAICOC Number.

825635
PBOW Groundwater

_ - r A-

Collection Date: q1(x6 v- Form Completed By: ))
CollectIon Time: _ I Sampler(s): b A D D

- Sample FlIteroe s o __ _

WeatherlTemp: r = J .. Reviewed By: ba:-

CMpT4I107MC113OI '1 q , 1I
MONITORING WELL INFORMATION tuse lopof casing (lO)for all masufementsI

WellNumber'- Outside Casing Dia. (in): 31" Odor: _ _ __ -_
Well securo ((oNo): _t _ Depth to Product (f): /,-g Vapor Monitor pe: PID / VRAE
Well Label* No): Total Well Depth (ft): &'(. q -VaporMonitor SIN: .; / I
Wll Clndlt FQ1 6  Depth to Water (t): _ 31. 07 r Reading (ppm): W I'0 1 ifo t'/
Screen Height:______ __ _ Water Colwnn (1f): 33.f5 P4 Remarks: h0 4U14 C

Casing Type:_ _ _ _ _ _ Elev. Ref. for Water Level:_ _ _ r".4 1 .A c 4&r, 5
MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume ofWater In Casina: Galonsfootu 0.041 xd .whered Iscasng dametern Inches (0.041 x ..... - gal/ft
Wel Volwne (gallons) = Wasr Column (I x Galt ftxx Galft - 7gallons

Volume of Water In Filter Paclc Gallons/foot a 0.041 x (D2- d2), where D Is total borehole dhl In Inches & d is csiN dia. In Inches = 0.041 x (( .Y ) - ga/Rt
FIlter PackVolume (gal ((Screen Height. lesser of 2 ft orwateroolumn) x gat) x porosty (0.3). ((Screen Heght ( t R +_ f) xt ga/f) x 0.3 gallons

'4

Rt4.

Purga Woll Volume: Purge Wall Volume Filter Pack Volume +,WeIl Volune - - gal + - gW a - gal

I 1 x Purge Well Volume (gaL) 2 X PurgeWellV e (gal.) 3 X Pug I 4ei[ Voiww @(gal.) 5x Purge WeilVolwne (gal.)2xPr* W. . Voum tWb=LZ- :A e I

I I I V v v ; I
Purge Cycle Time (24 hr) Depth to Water nduc Eh Temperature Turbidity DI"S. 0, Purge Volume

Units: FtsoFeet Standard Un ts ppm NTU ppm gallons
Purge Vol 1 ___

Purge Vol 2 . ,.
Purge Vol 3 _ _
Purge Vol 4 _ .

I

I

SFAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method ISample Contalnter(s) Requested Aalysls I htoad I 8amph* Contae(s) Requostd Analysis Method I Sample Containers)

Nitroomatics Mcal= 12-11terAmberGolss Dissolved TAL Metals '" wI 11500 ML HOPEIAIRA~ Chloride 32s3

TCEVolatlleOrgtnles . _6W0sa .3-40mmLGiass Vlabs Total Cyanide I 90 2 =I- 1I- Uter HOPE Sulfate b 37&S
TCrI QARUA'~ 3S1OGJ

fRi. 2 .1 LitrAmber Gass Total Organic Carbon -250 mL Amber Gle" Tot. Suspended Solids 160.

IToal TAL h
. rne

- .------

I --1 Uler HDPE S N |

A. Sample for alkallnlty.
chloride, sulfate. TSS.
TOS. and tubidity
combined In one 1-ter
HDPE cot' r -it

y

hltals 3001N0w0o
.-... 1 - 500 mL HDPE NtrIate 3SW2 Total Dissolved Solids I 160.1

+ I I
1 .1 Uter HOPE�in�6�A Turbidity 180.1

Akalinity
- I I a. - I . 1 -I Lite WEs5N- Turbticty 180.1

I
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Sanmple Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Manager-. Steve Dowey
Proji

Location Code:

Sample Number:

SampeIOName:

Sampling Method:
Sample )ype:

2C Partne:

Cr3) co$oo

REFA

PBBED-M Wit

CB3015

PBOW-02-GW-PB-BED-MW18-CB301i-(004

LF
GW Sample Purpose: REG

J 1 COC Number: O~YotiYfoozO/ofooA ft
Collectfon Date: _____l_

Collection Time: ( 0W

Start Depth:

End Depth:
Sample Matrix:

Sample Team:

O-

WATER

VKht/
- OR) A-lI

Containers
FIt Frtn Oflq Siz, Unife TVnD

ERPIMS Values:
Sacode:

Lot Control#:
Anah. tal Suite

(I-

Comments

-- _

GL 3r4 f4 k uV-F ~wq_

Sketch Location:
JJ4

lwt;�j

0b,
I,.--r

LoggedBY! Date: 4fBDate: Reviewed BY1 Date: 71,,, " y/7/1,)
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Project:

Location Code: PB-BED-MW18

Sample Number: CB3015

Page 2 of

zmple Collection Log
825635 PLUM BROOK ORDNANCE WE

Manager. Steve Downey

2
(Nl~

I/ . w .

9L'c 32SfT 0, Tl)-?S5, qi. (72- pc a.,z) t7 q rs,,

put %sk Jr P." rrt ;10 41 1d4 .-

budA'4 PV ASd s aMq
Rtf,4 IO.a'
bca4 j, !5.

PURGE RECORD:
Udtial Thne24hr) DepthtoWater

-(t)

Et pH Coaducinity Tu-bldity DissOzygtu Temperature PurgeVolame

(mO (U) (auVkm) (MIh) (pPIA) (C) (gal)
. . .

""7.

'I S 5

Ion
giD X

1,".

Iso; o

l01%sef's
J 1

3 L. , 2

3t. W

13. ?J.

,5L.4r

witstS
3L,- Iq
3.2- 4>

2.. #4

tA.. '~
vL. ts

- 3W

-352-

-351
-334

1-336

-3S'

_'45

- 35-7I

-3o
3!95

_w1

-

I - 15-

t.. ora
t.o0

q,0z

T.01

Pt. 61

'LI3

% .0
.1. 3?

.A7

71-i SLI. q

2.t. 8

2.3. S

il 9
2-b.'

Zh. _
2.3. '

Z-35 ..

I yo. V7
I *I-L.4

I5 7.L

I 01.

I (5%'- 0
',. u

12-v0

lsv°
II& , 0
,(I.. 1

* or

5-0S @
1@§.

t7. i .7

(r. 7-0

2.. £4

U. ST~

v. 4z

0.11

Ps "
0.1

g,'t

ID. 3
/0.0

10.

10.0
10.0

1i. I

10.1

1.'T9.6

V.7
q. 41

4k LUW Ih

I: I

.

-a

'3

_ _ _ l, , * - . . _ _

Smaple:
f. I--.- . __________ - ______ - ______________ _______ - ________ - __________

t oqs, I L.

-TA ,5 I70
V-',,,n-7

IMo-ru *10-0

-)4.4

- 45,
l. 11

e1t 6 4. 7
2 -. 2 .

,17.0
P. eV

Q .0
9.',

14O.1
*.% -1 7 I74L

(O , 5-1 O/ J-KV ,
J

Logged BY! Date: tbM~( 4,. Rd D/Reviewed BYf Date: vr m &eZ Y/710,k
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Project Numbor.
Project Name:_
Investigation Site:
RFAfCOC Number

825635
PBOW Groundwater

I-rrA

GROUNDWATER SAMPLINFf ORM
Collection Date: V/si, . Form Completed By:
Collection lime: 1°Y° Sampler(s): bKl ,. Dail
Sample Filtered ( No):_y_ _ _

Weather/Temp: .u,&d3P) Reviewed By. klwA;

MONITORING WELL INFORMATION Itise top of casing (C) foeial meesuementsl
Well Number. Outside Casing Dia. (In): Odorn_
Well Secure No): Depth to Product (ff): Vapor Monitor Type: _ pl D /
Well Labeled No): Ul Total Well Depth (ft): 7SV g . vapor Monitor SIN:l iJJ 4 L2f'.1/34
Well Condition:_ Depth to Water (ft): 3LI 9 - Reading (ppm): /__ _7 __I_ __ ____ _ _
Screen Height:_- _ _ _ _ _ _ Water Column (if): . 1 Remarks: Vol___ __ __ __
Casing Type: 6 Elov. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Voltime ofter In Cssina Gaonsfloot 0.041 x dt, where d casing diameter In Inches a (0.041 x L 2 ) golr /

Wol Volume (gons) - W Column ( x Gaol - fix Ga ft gallons
lumeofWater InsFlterPac: G ontoo.041 x (D , whereDls totel borehole db. b Inches A d Is casing die. h lnches g _Q . -J 2 ) - - a glyft

Fllter PackVolume (gel) u ((Screen Iteightt lessero21t orwatercoluom) x gailR) x porosit(O.3) ((Sceen Height x gallft) x 0.3 a gallons
Pume Well Volume: Purge WeD Volume Fllter Pack Vohume + WeN Volume a o __ gal+ gal > gal

| X Pure Well Volume (geL) 1 2 x PUr Well Volume (ga.) | S x Purge Well Volume (p 4 x Purge Well Volume (get.) I 5 x Purge Weli Volume (ga.)l

I I ~I I-
Purge Cycle Time (24 h) Depth to Water Conductivlt y Eh Temperature Turbidity Dies. 0 Purge Volume

Units: __ . Feet umhost t ppM OF NTU ppm gallons
Purge Vol1 

_

Purge Vol 2 _ __f ___/V _ _

Purge Vol4
PurgeVol 4
Purge Vol 5

I SAMPLE I-- 1 __ _ I__ 5___ __ __ . I

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Containeqs) Requested AnasIs Method Sample containr(s) Reqested Analysis Method Sample container(s)

Nitroaromatles med 8330 2-1 LiterAmberGloss DgsokvedTALMetals I .0 5 mLHDPE Chloride 3"3 1 -1 UterHDPE$"M*A
TCL Volatil Organics 5m0s265 3.40 ml Glass VIals Total Cyanide 01o'A=t2 1- 1 Liter HOPE Sufte 3e A. Sample for alkalinity,
TCL SVOCs 31 2.1 LIter Amber Glass Total Organic Carbon gm 1-250 nL Amber Glass Tot. Suspended Solids 1602 chlorde, sulfe, TSS.
Total TAL Metals st>_ 1 -500 ml HOPE Nitrate 3w32 Total Dlssolved Solids 1s0.1 TDS, and turbidity____ ____ ___ ________ ___ com bined In one 1-lR erHardness 130.2 Alkalinity 210.1 1 * I Liter HDPE$S ^A Turbidity HOPE container.
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Sample Collection Log
,ct: 825635 PLUM BROOK ORDNANCE WI<

Mana~gw. Stwe Downcy

-J

Proji

Location Cods:

Sample Number:

Sample Name:

SamplingMethodŽ
Sample 7)qpe:

QC PArtw

CMl cS3Wooj7

RFA

PB-BED-MWI9

CR3013

PBOW-02-GW-PB-BED-MW19-CB3013.(00-1

LF
GW Sample Pkrpose: REG

J COC Number: @1frLeA2ZM /gyfoy2oa2/3

Collection Date: ½ / ti/a2
Collection Time: -i 57,Z D

Start Depth:

Ed Depth:
Sample Matrix:

Sample Team:

5 '
WATER

iiw1I"'
*(EI V44 an) -

_ _ _
-

Containers
lil u .n .C%#S... vr.i. TbVna

ERMS Values:
Sacode:

Lot Control#:
AnIvtlrI Su

-

N

4!

ftp ._ M. 6dtp.

tf 4dft 5.:

4L) cftt[
ki Auk- 9. a- c0
e) ftw We I9Oc . #' s0 t

I

Comments: r1
toP 64 O0tto arid o&I i$ ?-1 It.
* I -- sS f _Ss vs-_ s E _ t _

,, 
.

at 4-s n' J.4!c nat ZI c LI.i M a ;nf ~ nif*Ak* A -I . r r. c. 4
.

. 1i M ' J t 1 5 -C.C. l t kuc J i $
-

v v q

Sketch Location:
V 1/

LoggedBYI Date: .e&,,4
V V '

Reviewed BY! Date: y " 1z102
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Project: 825635 PLUM BROOK ORDNANCE NW,
Manaler: Steve Downey

Location Code: PB-BDED-MW19
SampleNumber: CB3013

3 iW & teaQ ~9%S. St t

PURGE ZECORD:
Jhfdst Tiie(24hr) DepthtoWater

(ft)
EL pH Conductivity . Turbidity DisOxygen Temperature PurgeVolume

(mIv) ( _ (mSJan) MI) (ppm) (C) h. 1

!q3 4

~qq
(qs-*.
"(5-4p

I StIS163

;q. o1

) . /t

aS. 4 V
A5 -75'

;L5s. 7R

(rv S7'

-3j'

- 374

-3.9;s
-37q

-3":,

-3 4-
-30

I..23
(0o t

I1
f.37M I?I 95

g;3
7.p0

; 
_ .

1. ?0A.IQ

1. (e
I. I '
,. IS

i1.3.
(- 32

7 s. 3

((4.7
%0 7

~qv)5

:2, I.

.de. CIO
*0. 0 0

0 .r)

0.

6,06
6 .oc)

o ye-

0. , Pc
O.0 c0
,D .° ac
O ,o')

to. t45-
10.a?

,4. v;k

iv.? I

t , (7

,o.s-q

to, S 2

3s-

Y4w. I
06 r

(

&Smple:
_ . . . . _ .

!;7 - IS --- 3- -3G17 -WV 1. Y3 b .c
-

W

Logged BY/ ReviewedY! Date: '/ /s1X.
°' / r> 7j V-

Reviewed BY/ Date: r m & ,,r/7/az
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Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Manager: Steve Downey

I)
Proj

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample 7)pe:

QC Patemn

CrB) c0 5006.

RFA

PB-BED-MW22

CB3009

PBOW-O2-GW-PB-BED-MNW22-CB3009-(0041

L1;
GW Sample Purpose: REG

J COC Number: 0 goqp4 4gJ'pjqgjoog3

Collection Date: _ _ _ _ _ __

Collection Time: 1022<

Start Depth:
End Deth.:

Ar-
v7

(EN) zf 9 (FB)

Sample Matrix: WATER

Sample Team: .JŽ1 Kkb

Containers
FIt Frtan tv Size Unibts Tvpe

ERPIMS Values:
Sacode:

Lot Control#:
Analytical Suite

4

~ +
'\c VK%

WVMR

:may
X NOMN

&'

Comments: - -�A - fv� - ---

.I�- .L::

Sketch Location: a ':2 VE
., -- - V

O ''
w A-

9

Logged BY! Date: b 0,4W 4 q/L/ RiYReviewed BY/ Date: ,) j W z/2/
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Sample Collection Log
ct 825635 PLUM BROOK ORDNANCE WIK

Mnagr. Steve ~Downey

(I

Proj(

Location Code: PBBED-MW22

Sample Number: CB3009
qj|j-L -a ILI W4 , rb q 6 , w a - 1t.qq 4. I

uS,fX 5,0-f," )r- W. V.-l t4W -4-,

bloul t, N, -s: om nL w:4-1 ter n z -.o
ltxsj t T.0

IL04 Z,0 S

PURGE RECORD:.
InitWal TbneC24hr) bepthtoWuter Eh pH Conductivity Turbidity DissOxygen Temperature Purgie Volume

_ _.-, _ ) (XV) (M ) (lofcin) (I ) (ppnz) (C) (a

As OtL 0Zq Y 330 Rf5" . 35, 0 . e. a. ?§

-.330 2 0.O .40 9
. j LS' 2,4.14 V. Iq3 V, q 2,12,0 O. Zq 9, 1&t

Of 30 7.A.q 0  OM7 '.e1 a,4 U 1. j O 1. I
°4 3___ -3qs1 V, 4 ,.i'4 W*4 __3_ __ l_0.I L

a qq0 mlI t. q 1.11 v t 'Z .e O. 75 I#.Z 2.

R 9S 2.1 -3,1 -1.q1 VOq .9.. IV IX Z,0. /GO 2s-

/PC; Z11 l -4 .Z .{ 1.4 IW U. 1 .1 q^
101, 2'j.4l _5q7 -.t 7 Vj 1a, S' V.&V iq.
Icl1 14-1l -KYY I} ~QI. 1- A if' f.t tS 13
to qq %7 ltf s.J Is-. 3.1 OF.q 0.s qS. .o 3

/I

LF7,Cqs, C3e
.' _4 1

I 9 t

MLfl -?7 I, 3 O. W 9.1

, a.!2¢,f3 -3% 5t 7,q7 V.4 I ri -1e 0.00

L o g B Y4 pg dxYeJ 4 R e B D a e

LoggedBYJ Date: q_, ! Ifylo?- Reviewed BY/ Date: 7Vn /tM P
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Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Manaag Steve Dmwey

.
'Proji

RFA

Location Code: PB-BED-MW27

Sample Number: CB3010

Sample Name: PBOW-02-GW-PB-BEID-MW22-CB3010-(004

Sampling Method: LF
Sample T)pe: GW Sample Purpose: FD

I COC Number: O 805i00>U3

Collection Date: _qLYI-L
Collection Time: I Q Z -

Start Depth: IS-

End Depth: 3'7
Sample Matrix: WATER

Sample Team: Ct/btb

.

C Farerat()

(MT-48 a13P4° (JER) V 4~

Containers
Analytical Suite Flt FrtuQty Size Units Type

_F....

1W- M .

r -.._

ERPIMS Values:
Sacode:

Lot Control#:

) ;

Comments:

Sketch Location:

Ltog e B ! D e y C$3.

. ogged BY I Date: D4t1)t4w; / oI-Reviewed BY! Date: 9 " ,e y/X1,M
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Project: 825635 PLUM BROOK ORDNANCE WE<
Manager. Steve Downey

Locaton Code: P3-BED-MW22

Sample Number: CB3010

PURGE RECORD:
Wfital Timeg4hr) DcpthtoWater

(Rt)

Eb pH Conductivity Turbidity DissOlyen
(mV) (M) (mSlcm) (TnU) Wppm)

TtmIperature
(C)

_

| - r - _ ':'_
I Ii I _I a T

Purge Volume
( al)

I

? L

I _ I 1 i i I . I .
Sample:

I_ . . . _ _

Logged BY! Date: Y a I4 ae. 'I4qRBReviewed BY/ Dalte: V f.l! / bg109
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Sample Collection Log
ct: 825635 PLUM BROOK ORDNANCE WE

Maiager: Steve Downey
Proji

Locatfon Code:

Sampte Numberr:

Sample Name:

Samp~fng Medod:
Sample 2)pe:

QCPartners:

(NB) /3 S aa0`/

P"BED-MW22
CB3011

RFA ICOC Number: 0 go 'A-x0'
Collection Date:
Collection Time: jetSSZ

_

PBOW-O2-GW-PB-BED-RW22-CB301 1-(004

LF
GW Sample Purpose: FS

Start Depth: ..
End Depth: V7

Sample Ma7x*: WATER

Sample Team:

.

_ (ER LYD I

Contithers
Fit Vrtn0ftv Si fytdi

ERPIMS Values:
Sacode:

TvmeAnyiriA Suite

-I.

Comments:

Lot Controlf:
_ _

U

Sketch Location:

Set N a /of C1B3o00

,.

Logged BY! Date: 4)@ v-/q/o. Reviewed BY! Date: ,
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, CORPORATION Sample. Collection Log
1pa 2 of 2

0
Project: 825635 PLUM BROOK ORDNANCE WK

Manager: Steve Dovuey

Location Code: PIBBED-MW22
Sample Number: CB3011

....

IPUR GE RECORD:
baitix Tize(24h) DBpehi

(it)

towster Eh

(Iv)
pR
(so)

Conductivity Turbidity DWssOxygen
(zaSlcin) QT) IWO

Temperature PurgeVolume
(C) (Po

, , , . , - . -

Q

Set

)

FGP12 4 4 300

rI I I

Sample:

Logged BY! Date: XiHbf &,u4 I/dz.. ReviewedBY/ Date: V



GROUNDWATER SAMPLINC 'ORM

EIJ Project Number_
Project Name:
Investigation Site:
RFA/COC Number.

825635
PBOW Groundwater

r' vqzin.*,gvl8
p'.~o 2. _ .

Collection Date: gl|/oz.
Collection Time: l o0 >
Sample Filtered s) No):
Weatherl Temp. fpi:

Form Completed By: lb 4 -

Sampler(s): 64t4 I 1ths J,;

,,t

.
.

.
.

Reviewed By: N
U--- l A I I m N _ I . . I I I -"SPIAI eA i 'E N I ISSx'sZt

IPIBIO!W�OI2I GIW I I I O I I I 1 1 I I I I I 1101 I I MM
9 I f~mI 9 j I I I ~I I I I It~4,~ II2,:

I
MONITORING WELL INFORMATION ruse toD of casino (TOC) for iu measurementnl

Well Number. P co) -twv Outside Casing Dla. (in): Z' Odor.
Well Secure (Yes I No): L Depth to Product (ft): Vapor Monitor Type:O - PID I VRA
Well Labeled (Yes I No): I ts. . Total Well Depth (ft): 4. 1( - Vapor Monitor SIN: IJ4 O( 1 "sos'

Well Condition: 6L * Depth to Water (ft):_%q _ -_Reading (p~qq): 7 3s.'T 1. t- . i

Screen Height: 1S 144 Water Column (ft): _______ Remarks: Xgx i- F6 S

Casing Type: 5 Elv. Ret. for Water Level:_______ _ ;

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume of Water in Casina: G"aionaloot a 0.041 x d2, whac* dl scasing diater i inehes (Q.041 x L. ) . - gal/ft

Well Volume (gallons) n Water Column (ft) x Galift I tR x GaIlt - gallons

Volume of Water In Filter Pack: GallOna/foot a 0.041 x (D. d2), where D is total borehole dia. in incdes & d is casing dia. In inches - 0.041 x (- ( ) a - galft

Flter Pac Volum (gal) s ((Screen Heght*eserof2torwateroumn)X t)xporost(0.3) ((Screen Height ft . .fQ x a gal/) x 0.3 -* galons

Puma. Well Volume: Purge Well Volume - Filter Park Volume + WeHO Volume - - gal + - gal - gal
-_..--

I x Purge Well Volume (ga.) 2 x Purge Well Volume (gai) 3x Purge Well Volume (gal.) . 4 x Purge Well Volume (gal.) 5x Purg Well Volume (gal.)
_

I I I I I

Purge Cycle Time (24 hr) Depth to Waler Conductivity pH1 Eh Temperaure TurbWldty Dis. 02 Purge Volume

Units: Feet unhosaIm Standdad Units ppm F NTU PPm gallons

Purge Voli In gJ J .

Purge Vol 2 _ _ _ _ . .

Purge V ol 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Purge Vol 4

Purge Vol 5 . .

QAMbLI
I - -.- a - ..... .a .I .flanI

_I

SAMPrL ANALT I PAL liNlRNiAI WNii
.Method ______________ I Method I _____________

Requested Analysis Metho SempieContainers) 1 R~iuAnalysia Uhodi SampleContaine(s) J Requestd Aaysis MeUthod | SampleContainer(s)
,,,,.w 110. 0 mL iWEF

Nilroarotnatics M a30 2 * 1 iUter Amber Glass Dissolved TAL Metals �-W.w I I -OW ML MFE _ V Chbtme 1326,3 I 1 - 1 uter nurc-

TCl.VolaUtlOrgaanics saoiW028a t340mLGlass Vals IToWl Cyanlde I 90IMi2 1 -ler HDPE I Suifate 1 3?5_
* £u ma. _Iiigur ' .I-I, I J . pm.nu .oglius --.

TCL SVOCs . _4A. 2-I LUter Arber Glaus Total organic uaiDon I1 - z: Mu MoMGu %213I I L Qusw~nae WIAw I lws

k __ - - - __ - - - - i -
Total TAL Metals

Hard~n
I7A7.AA 1 - oW mL MUHr NWfale .100 A Total Oissolved Solids 160.1 r

A Sample for alkalinity.
chloride, aultfae, TS$.
TDS, and turbidity
combined m 'ne 1-later
HDPE cot '

I I. .
_ _�I ,�

1a0.2 AlkalinltY ( 1 -1 LKtr HDPES" A I Tuwbldlw I00.1 I
I .. -

I. I I.



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of 2

Sample Collection Log
ect 825635 PLUM BROOK ORDNANCE WR

Dc: Manazer. Sm- e Downey
Proji

Location Code:

Sample Number:

Sample Name:

SarmpingMethod:
Sample Type:

QC Parlnen:

cra CO B i/0 6

PB-BED-MW23

CB3040

PBOW-02-GW-PB-BED-MW23-CB3040-

II
GW Sample Purpose: REC

RFAICOCNumber: ogI lV a>

Collection Date: 4 /(b Os
Collection Time: A t:-. g

(004 Start Depth: i14.L
End Depth: ?IL zt

SampleMarnx: WATER

Sample Team:

-

* (ER) (OM)

Containers
Flt Frn Otv Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
Analytical Suite . .

( *.-

MEN

#70
:A C 2

*:4-~.

Co : 4o3o r
01, : t 15 4 t7 I

V l.1 5 T. , pb

rfIpD, 66.5 c
q/4st/It

-

&D Z 2,0 .e q >w
flsh Qo°q)

id rZ1,1Z

,,971V

Comments: Ate . fl4 4& . ,.
oLr. ,! l.... 1..... Wv

Sketch Location:

I

Logged BY! Date: M,40 14L Reviewed BY! Date: m jkm



INTERNATIONAL
TECHNOLOGY
CORPORATION so

Project:

Location Code: PB-BED-MW23

Sample Number: CB3040

DTtl - 16. 82 St. ( 4I$J

DrtJ o 1 1. got ubi

Pogp 2 of 2l- .

'mple Collection Log
825635 PLUM BROOK ORDNANCE WE

Maxager. Steve Downcy

'J

1ot- )

N/02)

PURGE RECORD:
Initial Tnme(24hr) DepthtoWater

(it)

Rh PR
(M) (M

Conductivity Turbidity DkisOzyges Temperature Purge Voblume

(mslCM) (NQT) (pp) (C) (gas)

h 14+t -I '2 ,4AM 4'.

Sample:
I I 4 4 4 4 4 1

- __________ ----- - - .1

LoggedBY! Date: avlelczgf j Reviewed BY! Date: V9 h /



A~W-C38& Project Number.
Project Namie:
Investigation Site:_
RFAICOC Number.

825835
PBOW Groundwater

GROUNDWATER SAMPLIN9~-CORM
Collection_______Form Completed By:

Collection LInt _ _ _ _ _ _ _ _ _

Sample Filtered No ):415
WeatherfTemp: ) Reviewed By

INVASION I I .4

PtB~i~ 12 ~W LII III II ~I.-II I J
MONITORING WELL INFORMATION tuse top of casing (TOC) for itl Measurements)

Well Numbern 6t) M AIi. Outside Casing Wea. (in):; Odor. 9 efr'
Wall Secure ~~o:Depth to Product (1t): Q Vapor Moniter type: PlO VRAE
Well Labeled No): iTotal Well Depth (ft) 75S.G6 -Vapor Monitor SfN:
Well Condition: AkJDepth to Water (ft): 7' 9 -Reading (ppm): ".S J'tI
Screen Height: Water Columnn (ft): R Cr . 62. Remarfts:
Casing Type: piElev. Ref. for Water Level: ioelrff(oti,

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casina: Geilonslfo u0.041 x d2.where d is casing diameter In Inches.a (0.041 x U....2 ... 1f.Iaalift

WellVolume (Oa flons) aWatwrColumn (t) x GsvftwA fijx L.g Ga1ft22j0gRIM ~
Volume of WfteInFilter Pack,. Gallonsfoo ta0.041 x(DS-d), whom 0 s totaliboreholedie. In lnd & d Is caslno dla.In hiches a 0.041 x( L..L2Z.Yu ?/ go"f
Filter PackVolufme(gao m((ScreenHeight lesserof 2ft orwatercolumn) xgallt)x porsity(0.3) * ((ScreenHeight .f......ft+ 1JiL ft) x ... LL.gffIl) x 0.3x= t.4 I gallons

, 1'6V� too

y/f/1

PuERu Wen Volume: Purge Well Voume a Filter Pock Volume +.We Volumem .ga. R.7 CZ gel' a7 9 *7 gal
II x Purge Well Volume (gal,) 12 x Purge, Well Volume (gaL) 3 x Purge Well Volume (gel.) - 4x Purge Well Volume (gal.). ! x Purge Wenl Volume (gal.)-

I I I I I
Purge Cycle Time (24 hr) Depth to Wate Conductivity pH Elh Temperature Turbidity Dias. 02 Purge Volume

Units: Feet urrihos/cm Standard Units PPM OF KU PPM gatlons
Purge Volt I_ 

_ _ _ _

Purge Vol 2__ _ _ _ ___ _ _ _ _

Purge Vol 3
Purge Vol 4 _ _ _ _ _ __ _ _ _ _ _

Purge Vol 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SAMPLE (I day
____________ SAMPLE ANALYTICAL INFORMATION _____________

Requested Analysis Method Sample Contalner(s) RequestedAnalyis Method Slamnpl corntinw(s) Requested Analysis Method Sample Container(s)
Nltroaromatics mo~.sDM 2 -I ffer Amb~erGiese Disgolved TAILMetaiu 30W~ I .500ML HOPE Chloride 325.3 1.-1 Liter I-DP35" oesA
TCL Volatlle Organics soaote2Wo 3 -40mLGlass Vluls Total Cyanide sotWMo2 1.1I Liter HOPE Sulfate ___ 3____3 A. Sample for alkalinity.
TCL SVOCs 751 2 -1I Liter Amber Glass Total Organto Carbon we 1-.250 mL Amber Glees Tot. Suspended Solids iso.2 Chloride, suffaer, TS$.
Total TAL. Metals xoml 1.-500 mL HlDPS Nltat Wi Total Dissolved Solids lSMI TDS, and turwiity
Hardness ¶30.2 _________Alkalfrilty 310. 1-1I Liter HDPE8-1dG.SA Turbidity comiEd Inortner1lie



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I tr 2

Sample Collection Log
act: 825635 PLUM BROOK ORDNANCE WE

Manager. Steve Downey

kU

Proji

Location Code:
Sample Number:

Sample Name:

Sampling Method:
Sample Type:

QCFrbcw

(rY? tC'I Xv

R"A

PB-BRED-M 27
CB3012

PBOW4O2-GW-PB-BED-MWZ7-CB31 24(00-I

LF
GW Sample Purpose: REG

J COC Number: C21O?2C~oA WI o*o)c2A'
CollecDion Date: IW/O Z _ _

Collection Time: 0900

Start Deptk.

Enzd Depth:
Sample Matrix:

Sample Team:

WATER

.b Ib
OM 4vI

\ _, ..

Containers
Fit rtnlOtv SRize Unlit Tvne

ERPIMS Values:
Sacode:

Lot ControiN
Annvir-i Suite

* � ��%�r'�w �Q& %.-

! 03 LfD i_

(4 W b d4 ky. L4,U i & , 4

4tiX1921 4 % 53hpft

A. ., __

n-~ ~~~ ~~+ 't t '- 3z; __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ 'z > ~~ A

�1471§ �s2Sfl'�V�fP� -�s�a6t��< -

g1 by l9e 16W- o^3P

Comments: 'lot L wn " 6t DIMZT4 Ort/S5&nk S.b '
-'- -v - I' 7 i'L - r.... lIa C -.1
MA^. t W op - _

Sketch Location:

Logged BY! Date: w y R e B D :'Reviewed BY/ IDate: n4O/M7



INTERNATIONAL
I r TECHNOLOGY

CORPORATION
Page 2 of:

Sample Collection Log
xrs 82S635 PLUM BROOK ORDNANCE UW

C)
ProjiW-,

Mhaager. Steve Downcy

Lo.rffon Code: PB-BED-MW27

Szampe Number: CB3012

Om 14ot go *g, ".. leu( IS A 3 cfpL
qllt1pL §4'-W k "I )1)#A1>rb ~-3C-W

,, - -t4W - -@'

L tkf.i ' 6 -& > f 1 g.

qlJq#t.-b1 k .K~ st r. I r

yLJIWL 2"§d ij4s -1

q111Q-L10.4 T4t WJ,% JA~ ~CJ- 4'~ I " W4.

PURGE RECORD:
I nta Time(24hr) DeptlitoWater

_ _()
lb pE

(rav) (M
Conductiviy Turbity MaOxygen Tempeature

(nwS/cni) NTU (ppm) (C)

0

Pugle Voluime

3

q '," X4 9h.A 4 r a S

9i.

-

s&pleL

Logged BY/ Date: \at0, f 4 Y e d Y Deviewed BYI Date: 22 kV 4Z 44/



GROUNDWATER SAMPLINC -ORM
_

MW&dU.x&V

Project Number.
Project Name:-
Investigation Site:
RFAICOC Number.

825635
PBOW Groundwater

Collection Date: '1/9/0? Form Completed By: V. K
Collection Time: - Sampler(s):
Sample Filtered INo)o
Weather/Temp:. ,Reviewed By: we-y; 04 0

;W.Vamz-gi -# .-- I'l

kism-Ar11fi=' PJBJ0JWEJ0J2M -G-J-W-NJ 181NIr h1m I kl'12- P'/ IEFTM-A Ink 12M IS711.1 L11 51 11 1W.."J70

9

MONITORING WELL INFORMATION (use top of casng (roc) for all measuraments]
Well Number: 6 - bi)-fKsLI Outside CcngDla.(ln): bit Odoer ;If lpcrolIk _ U15
Well Securo (Yes I No):_ _ _ pth to Product (ft): • } Vapor Monior Type: PID I VRAE
Well Labeled (Yes I No): 1%t' Total Well Depth (ft): ll .3 - Vapor Monitor SIN: I
WelleCondition- Depth to Water (ft): 4 3. e, - Reading (ppm): t-0 /

Screen Height: nF W*' Water Column (Ift): Ll?, 29 Remarks:_
Casing Typo: __ Elev. Ref. for Water Level:_

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume of Water In CasIng: GsUons/foot-0.041 x dt.whore d I casg diamietr I Inches - (.041 x ilxaio .) b IM? gal/ft

WoU Volume (gaflons) z Waler Column (ft) x Gal/ft a ft x G.aul Gal/t * l gallons L (

Volume of Water In Filter Pack: Gallons/foot a 0.041 x (D2- d2). where D is total borehole dia. In Inches & d Is casing dia. In Inches'& 0.0t - -) - galt

Ftiter Pack Volume (gal) a ((Screen Height + lesser of 2 ft or water column) x g t xx gaUfl) x 0.3 a _ _ gallons

Purge Wel Volume: Purge Well VOjiec Vhjme u - gal.

I x Purge Well Volume (gal.) 2 x Purge Well Volune (gaL) 3 x Purga Well Volume gaL) 4 x Purge Well Volume (al.) I 5 x Purge Well Volume gal.)

I I L I 20.0 0 301-r - I I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Die 2 | Purge Volume

Units: Feet umhoskman Standard Units Ppm OF NTU wm gallons

Purge Vol I I 0 -1Ifz~o - W3 N c . * LI_ - _ _ Shrept _ _

Purge Vol 2 -

Purge Vol 3 _ _ 1 1 _ _ _ _ _

Purge Vol 4 1 1 1 -- _ __I _II___I

Purge Vol 5 I____ I I I II

IsAMPLE
- - - - - - I 4 5 J

SAMPLE ANALYTICAL INFORMATION
Requested Anals Is Method Sample Container(s) Requested Analysis Method I Sample Contalnir(s) I Requested AnalysbI Method Sample Continer(s)

rNltfoaroMAuMc MD& am 2*1 - I WAmber lu85 Dssolved TAL Mtals l--II- = MLMDtre Chloride 325.3

TCL Volati Organic8 oIez1Uo [3 * 40 mL Glass Vials [Total Cyanide J IS1O0NM2 1*1 - tLer HDPE I Sulfate i 375

TCL SVOCs 35-10fo 2 -I Uter Amber Glass Total Organic Carbon SOm 1 - 250 mLAmber Glass Tot. Suspended Solids i602

-. A . _ -... _ .
_

I - I LUoerHDPEb"^"4

A. Sample for alkalInity,
chloride, sulfate, TSS.
TDS, and turbIdidy
combined lp-ie 1-lit
H=DP o

lTotal TAL Metals
IHardfnes(

97AMA 1 .500 mtL HPE N tre 35332 Total Dissolved Solids 160.1
I"~~ *-1

ao302- A&Wty I
K..

1*1 Liter HDPEUIA I Turbdiy 180.1

1302~~ S .,~ -



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page I of I

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Managern StevD Downey
Proj4

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

QC ?ctners:

crs C c Srecg

IT-ABG-BEDGW-O1

CB3016

PBOW-02-GW-IT-ABG-BEDGW-01-CB3016

LF

GWV Sample Purpose: REG

J1 COC Number: gO r1,9 O2/oV/ fOr t'oo /I

Collection Date: Y/Weat __
Collection Time: 1!10

Start Depth: If)
End Depth: 1 S 5

Sample Matrix: WATER

Sample Teanm b IC/Ib P
(ER)A4-/ (FM)

Containers
Flt FrtnOtR Size Units Tvle

ERPIMS Values:
Sacode:

Lot Control/I:
Aunaltical Saite

(
--..I

N 27N
A 4 &ra' N'

rx j. a -1

P W -M

Comments:

Sketch Location:

LoggedBY! Date: L Reviewed BY! Date: ?/ M Io&



INTERNATIONAL
TECHNOLOGY P2p 2 of 2

_JCORPORATION. Sample Collection Log ( J
Project: 825635 PLUM BROOK ORDNANCE WK

Managw. Steve Downey

Location Code: IT-ABG-BEDGW-01

Sample Number: CB3016

140, b Irh 4-o J .o3, WA/si - 3
*1 4 /) 39* f 3 I T 13.))

CGaSAJJ sC P14
RJA$Z :1O

4{t4h 25Y

| PURGE RECORD:

Pt-

Time(24hr) DcpthtoWater
(U)

Rh pH
(MY) (SU)

Conductivity Turbidity DisnOxyge Temperature
(mVSc) __(cam (Ppm) (C)

!Ptge Voume
(gal)

I r J - _ - = .. .
I I

1&13a,

'ssf4

l S

14vo
I SV
1sSf

, 35 6.#

. 5. 5-4, 31,

1 W

&I

-II

- I?/-1t4

-Ati

4s*

(e. if
6ft
I.fs

kh..'

4.4;
COq
ps-

1, &
I. 1~'

I. to,
1.11

t.1'1

!. t1

(.'O
gqS

£041

it. i

U.f',

, .
, 

.

g.5

P. ov

0.80
Pa0,

#,x'

L/

e9. I8.1g'.1
9'.3

e.;t

9. L ,. f.

I. * t -I'
Sample: 3.S &. W 1,17 0.'

X 044i, 15 .N ('0 ( I I.Ov

J

LoggedBY! Date: 1ke44W 'iA-lpz ReviewedBY! Date:



-- C'

lrfltvR9o
4M.vdn*W

ProJect Number:_
Project Name:
itwestlgation Site:
RFPACOC Number.

825835 Collection
Collection

N GROUNDWATER SAMPLIN DORM
Ibate: -r F Form Completed By:.- > / , x.I
Timo: e /f7o Sampler(s): Z> .b b.PBOWGroundwater

_9 ; -Ao. ~-Q Sample Flltered f? Jo): 5

Weatherf~em : 27
_ b . .

Reviewed By: E)-A-.-,a- A��L �--

MONITORING WELL INFORMATION (use top of casing (TOC) for aii measuremenls3
Well Number: - IhJ- I Outside Casing Dbi. (In)., . Odor _._
Well Secure (YesNo): 1 ' Depth to Product(t):__ V apor Monitor Type: PID VRAE
Well Labeled No): Total Well Depth (ft): i. _ -Vapor Monitor SIN: I
WellCondiln _ _ Depth to Water (ft) t ) Ronding (ppm): 0.Y aI I p, o* '-4 .
Screen Height I ._ Water Column (f)tt( .- Remarks:
Casing Type: V Elev. Ref. for Water Lel:_ _

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
VQIn q ontCar In C gi GaPlonsffoot - 0.041 x d', where d Is casing diameter In Inches (0.041 X- get"

MRl Volume (gatons) a WaterColumn (ft) x G#ft f x GVft u gallons
Vu o Mri P-g Gallonsfoot a 0.041 x (' d, where D h totl borehole dla. h Inches & d Is casg dla. 1t Inches ) galt
FmerPack Volume (ga7 W((Screen Height lesserof2 ftor watercolumn) x gf) xporosty(0,3)- ((Screen Heoght ftt - x Cat m x 0.3 - gallons
Pu I lVolume Purge Well Volume - itr Pack Vdiuma + we% VOm a ; gal I - gal

I x Purge We" Volume (gal.) 2 x Purge Well Volume (gaL) j 3 x Pu yLn~ne (geLi) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gol.)
I . . I 2 _ I _ I

Purge Cycle Time (24 hO Depth to Water Cond pH El Temperature T bldlty Dlss. 0 Purge Volume
Units: _fet y cm Standard Units ppm F NTU ppm gallons
Purge Vol 1
Purge Vol 2 _ ._._.

Purge Vol 4 
__ _____

Purge Vol 5

SAMPLE

-- _ SAMPLE ANALYTICAL INFORMATION
Requested AnalysIs Method Sample Container(a) Requed Analss MehodI Sample Conalner(s) Rqeted Analysis Method Sample Contalner(s)

Nitroaromatics LW. 6330 2t1 UerAmber Glass Dissoad TAL Metals 110 rML HOPE Chloride 32&3 1- I Liter HOPE$" MMA
TCL Volatfle Orgenis so3oteemo 3-40 m. GlazssoV11 Tol Cyanide mo~ Iooi21. 1 Liter HW05| Sulb" 35 A. Sample for__alal__
TCl.VOCS 3.vcCs 2 . 1 Liter Amber Glass Total OrganIc Carbon 9m0 1- 250 ml. Amber Glass ToL Suspended Solids i602 c chloride, sulfate. TSS.
Total TAL Metals i ii M 1. 500iHOPE |itt r3a2 Total Dissolved Solds | seO I TOS and turbi
HIrdness _____ 1 __ AllnIty i o.t 1- ¶ UterlOPE ^ | TIbilb |ombined In one -literAIafn¶y30.2 T bdiy P" E containe.



INTERNATIONAL
TECHNOLOGY Pge lof2

LJCORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WI<

Manager Steve Downey

k-a)

RPA I COC Number:
. .

Location Code: IT-AA1-BEDGW-O0l

Smqple Nzarher: CB3036

Sanple Name: PBOW-02-GW-ff-AAl-BEDGWOO1-CB303(

Sampling Method: LF
Sample 7ype: GW Sample Purpose: RJG

QcPwbzer=
(TB) A llf r) (EM

Collection Date:
Collection Time:

Start Depth:
End Depthv

Sample Matrix:

Sample Teanr

-I#---- - P -
- - xor - 114

-

WATER

I

Containers
Analytical Suite Flt FrtaQty Size Units Tpe

'nmgg

ERPJ Values:
Sacode:

Lot Control#:

I

Comments: td A t /Ijz55 rcacl 3-Lop- P-P CaVAs
iQk o4r14S ,L LJAJ ). > SYI Sn la. 1 C4(CA>M fivf.,

i - i - - - it- -, r - _ - , -

Sketch Location:

II-)

Logged BYJ Date: 1 441n Reviewed BY! Date: tv

Y/fIy



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page 2 of 2/ .

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE VIK

Manager. Steve Downey

' )

Projo

Location Code: IT-AAM-DEDGW-OO1

Sarne Jumbvet, CB3036 OX6

10J. ' jt 4  , O J * T. T d? T4 F$, WSS if- stq
25 @litl4,e ~ ~ ktstr ", )@ 5 * | |

PTURGERECORD:
Initial Time(24hr) DepthtoWater

_ft)

Eh pH Conductivity Turbidity
(mV) (S (mSICm) MU)

DissOxygen Temperature

(ppm) . (C)
Purge Volume

(gal)

44f%
Is

-S"T
It'Q

120giMC
JZ$4S

IV;

U.40 ?

.1
32-S

f i;9owd 7

PJ-W 2*&N

=IU4

-_$(,

_1 t,,Y

-)13

W.( 0

AU t

401h1

k, ta6

Q-l91
i~s -

V). (
'S

h w

10.1

It Ct

Ut~a

I (.s *"

sk
j'Iv-SWi

.eiSIA

.- SS~t

N;.tZ- d9

*s.1

h A"

K- h"kptC

r

jt� q M

t I... .1 k

.. B.

9-* 3)

*-I .t 4. ___________

Sample:

LoggedBY! Date: _ ,_ ____ ____ ReviewedBY! Date: , ,,,



GROUNDWATER SAMPLINC-ORM

El
InwSWoxlI

Project Number.
Project Name:
Inwestlgation Site:
RFA/COC Number

825635
PBOW Groundwater

Ctcd 4f

Collection Date: tNd h4I" Form Completed By:
Collection Time:________ Sampler(s):
Sample PFltared (Yes I No):
Weatherlremp: Reviewed By: 1 5

X*="�FvAMf=ffq 01121 I 11 I I fall i I 111951 P, 13FIEN,

I MONITORING WELL INFORMATION luu top ocasing (TOC) fori measuramntsI I
Well Number.. 4| MD&-9. Outside Casng Dlae. In): 2. Odor. r Bd4
Well Secure a I No: 2 . Depth to Product (ft): iJ bJ; _ Vapor Monitor Type: PID J VRAE

Well Labeled (yes V):P Total Well Depth (f): (s'T &4 .Vapor Monitor SIN: I
Wall Conditilo: Depth to Water (f): 31.9_ - Reading (ppm): t.t l o M O
Screen Halght . 15 Water Column (ft): 3 if(l Remarks:
Casing Typo: SCA 0 b Elev. Rae for Water Level__ .

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
VolUmeofWater Igasing:, Glonsfoot-0.041 xd2,whetedIscasingditer ninches (0.041 xf L .)2-_ gaOft

Well Vo ume (galns) w Waler Column (t) x Gal mt - ftx - Ga GVft. .. gailons

Volumxe of Watr In Filter Pack: Gallons/fool .0.041 x (D2. d) where Di totaborehole d i ninchhs & d casing dia. In Inch"s . 0.041 x (L...?. Y - L( _ _Y ) galft

FUlter PackVolume (gal). ((Screen Height+ lesser of 2 ft orwater com x gal/t) x porosiy (0.3) ((Seen HehW _ ft+ - ) x _ ga/ft) x 0.3- gauons

Purae WellYolumO: Purge Wel Volume = Flm rPack Volume + WON Volume gal + ga1 - gal

I I x Purge Well Volume (gal.) | 2 x Purge Well Volume (gaL) | 3 x Purge Well Volume (gL) . 4 x Purge Well Volume (gal) I5 x Purg Well VoluE (gal.)

I 1- I I I
Purge Cycle Time (24 tw) Depth to Water Conductiviy pH Eh Temperature Turbidity Dlss. O1 Purge Volume

Units: Feet vmhos/cm Sbad Unla PpmOF . NTU Ppm galbs

Purge Vol 1 . __ _ - __

Purge Vol 2 ____A_ _ _ __A l_

PurgeYi Vol 4
Purge Vol 8 _. __ _P ge V I_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _-

I

SAMPLE

UAIAPLE ANALYTICAL INFORMATION
Requested Analysise Method _I __Sample Containor(s) IRequested Anlysis IMethod ISample Containe*) Requested AnalysisI Meftod SaPle conunor(s)

-. ¶ -. I. . _
Niltoaromatlcs Mod.5330 IZu u1tLerr Wr lSSS a1s8Ow IAL Metls s_.w I I 1, 5O mL null: Unionde 32sJ

TCL Vlatue Orgenic. 1a1e/Wo 3 40 mL. Glas vaIS 1TOW CyanJde sol. | 1-1 zerNDPE Suiate f3
TCL SVOC 351001sVow 2-1 UterAmber Glass TotWl Organlo Carbon ' 1 -250 ML Amber Glass Tot Suspended Solids 160.2

^s n1 T :. - e- _ _ - _ - . ._ .. _

1-1 Uier HOPE

SampL " or s akany.
chlorids, subla, TSS.
TDS, and tuidity
combined Inrn. 1-liter
HDPE cor :-

"s, J

Total TAL Metals
...

I3W1V
iW2tl

I -50u mL HDPE 'irate Total Disoved Solids 1t0 I

l
_ . .

I 1- ILiter HDfE-* A Turbdidy - 100.1 -]
.4 - d I S - 11-1 UsrH0PE���ImA Turbidity 180.1

.
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Sanmple Collection Log
ect: 825635 PLUM BROOK ORDNANCE WIK

Manager. Steve Downey
Proji

Location Code:

Sample Number:

Sanop Name:

SamplingMethod:
Sample Type:

QC Partnfl:

(TYE) C- 65O/

IT-AAZ-BEDGW-O01

CB3030

PBONW-02-GW-IT-AA2-BEDGW-0O1-CB303(

LF
GW Sample Purpose: REG

JICOCNumber: 0pgo.O0&Z fr a 90,2,O2n

Collechbon Date: 'Y4IVf t
Collection Time: 69 'to

itart Depth: 1It7
End Depth: 12.7

Sample Matrix: WATER

Sample Team: b iK (
_YB)

Containers
Fit ErtuYtv Size Units We

ERPIMS Values:
Sacode:

Lor Controlif:
_ . _Analvtical Suite

- w�- � 2�K%

�"¾&� ______

-

Comments: A1 " Avcit~A z. Cotd~q Yoaft w4 P 1A41i. 84-t.

Sketch Location:

t

Logged BY! Date: _ Revewd Y! Date:ReviewedBY1 Date: 0 , " V z 9 -11// /Z 66.4
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~ INTERNATIONAL
TECHNOLOGY Page 2orf2

CORPORATION Sample Collection Log Qt
Project: 825635 PLUM BROOK ORDNANCE WK

Manager Steve DMwney

Location Code: IT-AA2-BEDGW-OO1

Sample Number: C 3030

4? NJ , to wu4 I t. 1etS.b'f I , wd,, ati 3vA1 , ( p pd>
.~9 . i. tuwt3_#o sy Vtl, rAst3<< J

1%%V l, BW"*C J7%4.b h. ~M 1 P-Mw 1.6 .. k4*if)Q-slikJ
£,I1o4rL by1 4( to wiL vV14q-

1._ -_ _ _
PURGE RECORD- .

itIal Tlme(24hr) AlepthtoWater
r-S -nt

lRh pH

(1V) (M
Conductivity Turbidity DissOxygea

(M&C) Q(NV) PPM)
Temperature

(C)

Purge Volume

(gOV 9)

44A 11zS.

{00

111W

ItN

ItST
I ZIOr
tIsX

I 'LlfS
nia
i.~

PLIM10

jIT.1
£t'. M1?

It. (64
-8. w

b-L-Jf
46. t4U

32. Si
'gO.N

-"Il

T)z2.

-flQ

-'p1

423,'

kJ. ,4
f. SI

't.4O.L

VOLZ

7.17

It3)

3.31

1.32

432.11 31
I. 2
I,. L

g. v1
1L34

1. '4

;1.3.

374"I.

3 SV-0
3S

VII

7q&712.

73Y

q4q

9.1?.

5,*d

0. CS

0sQO

9.

041)

L.1S

1.2.

2rO

/at ),

It?."
iO.3
II. '34

to.4

jif. '

10.4
)I,.

^0.%5-

i41

"i04

t *4w-

17,p

I Ul -

I

_ I I _ _

Sample: 040 -.2(7 if. 5,9-j j.3) 1736.0 #,.3' I/o0.'/
.

qvA T'S. (
Au itts" ki .I Iex ,

L eYIX'.

Lo'gged BY! Date: ba~vfoz

iz ra;. h brM t 1lac 1A5" .

Reviewed BY!'Date: V"f



-C-

EIJ
IT COUPOWRTIU�
A�EY*W.y

ProJect Number.
Project Name: PBC
Investigation Site:-A
RIFAICOC Number.

825e35
W Groundwater

Colleetion I
Colle&l6n 1

GROUNDWATER SAMPLING :ORM
Date: qf 0/,Form Ccnpliated ly: 5b $5
lime:___, ______ Sampler(s): ) X D T> ,T

. . X .i , . _

Sample Filtebd fY9 No): f.5 r

Weather/Temp:j0, S. L r) Reviewed By: 'b 044P -;
- - - -- - - - - --

0 PBW 02 GW ~-2~L.8030.I~

I MONITORING WELL INFORMATION [use top of casing (TOC) for 8k measurementsJ
Well Number .02.- 8 fi I Outsid Casing'Dia. (n): 2-. Odor
Well Securepi No), . Depth to Product (ft): - Vapor Monitor Type: P1C / VRAE
Well Label No): Total Well Depth (ft): .4C. Ys: &I -.Vapor Monitor SIN: '
Well Conditlon:_ * Depth to Water (ft):_ I . -Reading (ppm): I I".5 -lsef o
Screen Helght i S Water Column(tt): 3l1( ) Remarkt: a *
Casing Type: SUA L0 ?VC. Eley. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
t GaslnsiotO.041 dt wheedIscsndiaeer lninch (0.041 x L_.L ) * .L7dk gaut'

WeliVolume(gallons)mWaterColumn (ftQx Galfft._ILjft x L- _GaUt S, L. gallons

Volume of te lter Pack Gaflons/kota 0.041 x (02. c),where D IstWMaborholedia. In Inches&d Ls casino dib. In Inches" a 0.041 x (L2J2( )2 *(xy). 1.t 3/ alnit
FlterPockVolume(ga) ((ScreenHeight leserof2ftorwatercolumn)x gal x porosIty(0.3). ((ScreenHerght I5 ft+ Z It)x .31 galft)x0.3 = ¢.(r ganons

k

eurme Well Volyme: PurgellVohmeuFmterPckVYolume+We.WVolune I 9gal+ 1.31 gal8 '.? . gal
I x Pure Well Volumno (gal.) | 2 x Purge WI Volume (gel.) 3 x Purge Well Volume (g) * |4 x Purge We llVolume (al.) I 5 xPue Wll Volme (gal.)

I _I

I 1."'9 - I 1I Ith' I I I
I.... I.I- . - - I I _

Pure Cycle lime (24 hr) Depth to Water Conductivity pH El Temperature Turbidity Diss. 0, Purge Volume
Unts: Feet umfostcm Standard Units ppM . 'F NTU ppm gallons
Purge Vol 1
Purge Vol 2 4 g[ r I IN
Purge Vol 3 I
Purge Vol 4
Purma Vol 5

. I0 I . I .
I

ZAMrLM
A .1. _________

AAM01 L ANAt.AYTIAI IhFlaAnu . rfl1I

Requested Analyass Method Sample Contlnerf) Requested Analysis Method Sample Contnlnzr(s) Requested Analysis Method Sample Container(s)
Nitroaromatics mod-"" 2- 1 LiterAmber Glass Dissolved TAL Metals =`1.500 1 l. HP0 H Chloride 325 1 . ILterHDPE$-IIOUOA
TCL Vobtl Organc& 6os2eo 3.40 mL Glas sVIis Total Cyanide WMOA*12 1 1 U.ter HUPE Sulfa 3J5.3 A Sampl for amlinity.
TCL SVOCs r 2.1 Ute Amber Glass Total Organic Carbon m s 1 250 mL Amber Gass Tot Suspended Solids 1ao-2 chloride, sulfate, TSS.
Total TAL Metals 1-500 m1I - 500 rL HDPE Must. 32 Total Dissolved SolIds 1 TDS, and turtidity
H-rdness 30.i 1-1 :I Liir HDPE_ _ Tud combined In one 1.llter-~tne1 .2 A__ _ __ _ _ _ _k _ _ __ _ _ 31. . LtrH P Ia A Tufbdt" 160.1 HDPE container.
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TECHNOLOGY
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Page of 2

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Manager. Steve D~owney

'J

Proj

0q// IIoa/[
MFA I COC Number: o4 jooyo," /oI ioo2 A

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample 7Ype:

QO Partns:

arm 9 /

IT-AA3-BEDGW-001
CB3033

PBOW-O2-GW-IT-AA3-BEDGW-001-CB303'

LF
GW Sample Purpose: REG

At'R) AB )

Collection Date:
Collection TIme:

Yto (10 2-

17: oG

Start Depth: 4t
End Depth: 42

Sample Matrix: WATER

Sample Team:

'a
A-P

,l.hww
vP-

Containers
31M #Ritnflt'. tr TTt;f.i Tvne

ERPIMS Values:
Sacode:

Lot Contrail:
Anulvtral Rsi t.

.

- � 1ms� .

LE.L <00 %

0 -_ O.S
2,

Seo 5ff-. %%* s

?AA- q
rt$.i - 4. 0

T rh ¢---70

Comments: L-4 @ SoMp{e t oL t/ ;_I.t 4- 4- dr eV3..

W)clt IaAt InA°eft yvi- 4+ciasaud. Cp.S. 12 / P6-p4A S n p 4/s

eo ci e-ie Cl e-siL,4,&s-Jk,,awCS1L t.sec st-o L/wj'>
"-iiaiota~tneA-~r-s s<6a.L(Ž-eo 4o ttniNbou~ s (a S-ntn ren

G6td44atA ;4>~ S k-ct SCC ndfitt2dWL.n pA( -

&4 S0,tf (( ,ct. %J f I

LoggedBY! Date: __ _ __ _ I Reviewed BY! Date: 19 2'/ $41



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log Page 2 of 2

Project: 82563S PLUM BROOK ORDNANCE WI(
Manager: Steve Dorney

Location Code: IT-AA3-BE1DGW-O01

Sample Number: CB3033

SAldo u& 6e .vb - . 76*o #

PURGE RECORD:
mIdsal The(24hr) DepwoWater

tfl) (MV) (MO
Coeductivity Turbldiiy DizOyn Tcmperture Polrge volue

(Po(un~an) QQ'U) (PPM) (C)

Q-
"'33
1,S 53

I4 '..3'

f453

"ill

:739
-35T5

-3z;-)

- IS

910?

?,s 11

fg. i3~

2. 33
1t 3 1
;k. 3 I
2.31
1 . 3D
a. 30
1 A..zX

34#7

51.0

33_ )
-0.3

3q.S

O. O CD . °c

0.9O 0

cc) 0

#I . 9S

1(. o7
11. S'-
ft . V

t k .1 5

S'. D

5. J-

-6i. O

S .a

17. 0
7.o2P .()

a a �.-..--.-4- 4- F

Sample: 170?) I I ; R 31t
11. �

_ _ _ . .

k1-

LoggedBY! Date: ReJd yeid/,Y DaReviewed{BY1 Date: lb M- Pf131{



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page ot 2

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Mlanager: Steve Dowrney

'U
Proj4

Location Code:

Sample Number:

Sample Name:

SamplingMetW:
Sample Type:

IT-AA3-BEDGW-001
CB3034

PBOW-02-GW-IT-AA3-BEDGW-oo1-CD

LF
GW Sample Purpose: FD

RFA I COC Number: '/t~t/il
Collection Date: - i
Collection Time: 9,

303' Start Depth:

End Depth: 4
Sample Matrix: WATEX

Sample Team: aiji k

/0/01-

700

I IL -

IC Pat) C ai

Containi
Andytical Suite Fit FrtnQ-t SOz4

(F~i

t I IT

I!,

'I

ers
t Units Type

ERPIMS Values:
Sacode:

Lot Control:
.

Comments:

=t Q: I

1 0 4 S ¶ ( P O. 3 f ¶ J ¶ I Q l .I K

Sketch Location:

I-

Logged BY! Date: Re e B ! a 2 n 4ReviewedBY/ Date: -VowaK



INTERNATIONAL
| -TECHNOLOGY
- J CORPORATION

Page I of 2

Sample Collection Log
ect: 82s635 PLUM BROOK ORDNANCE WK

Manager: Stew JoNey

C)
Proji

RFA / COC Number: O //A 0it A
Location Code:

Sample Number:

Sample Name:

Sampling Method.
Sample Type:

CTB) Ct357 ,'-

IT.AA3-BEDGW-001

CB3035

PBOW-02-GW-IT-AA3-BEDGW-001-CB3o3.

LF
GW Sample Purpose: FS

Collection Date:
Collection Time:

'flp/c '2-
I
17¢0

Start Depth: - o

End Depth:
Sample Matrix: WATER

Sample Team: -LAM/(ER) A --- U -

Containers
Fit Frnety Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
Analytical Suite _ .

I
..RUA-

-

( I

Comments: 5 kE;6 4/0e c(;o--I e,(c /c 3 30 Pt3
, -/ --. - 3

Sketch Locafion:

&

gid/ '
Logged BY! Date: ___ __ __ __ Reviewed BY/ Date: 7 ,



GROUNDWATER SAMPLINC 'ORM

EiJ Project Number._
Project Name:
ftivestigatlon Site:
RFAICOC Number:

825635
PBOW Groundwater

Collection Date: Y/ / ' /, A Form Completed By: A . V- : P I
Collection Time: I a 0 Sampler(s): Z1g L' IV
Sample Filtered (Yes I No), _ _ _ _ _

Weathadtemp: 6 v" hk'h S~s_ Reviewed By: Dt)A CV 2

Addk#~ft- 1,
.

I_!== y,tb~L

IE P I B I 0 | W J 2 NMGIW KMI I] I I TTII 7FT

MONITORING WELL INFORMATION [use lop of casing (TOC) foral measwementsI
Well Number: ,3-AA - aepew -00I Outside Casing Dia. (in):_ (Odor. ---
Well Secure (Yes I No):__ T Depth to Product (ft): IVA- Vapor Monitor Type: PID I VRAE
Woll Laboled (Yes I No): . fe; Total Well Depth (t): 6a *Vapor Monitor SIN: e
Well Condition; C y oi * Depth to Water (ft): _ -Reading (ppm): 3 2. 7 / .

Screen Height: (W Water Colun (:ift) .:L Rantarks:ks
Casing Typo: _ V Elev. Ref. for Water Level: rO C

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

VolumeofWaterInCasina: Galon/foot-0.041xd 2.wheedlscasIngdiamneter lnes=(0.041x L...2.h. - 6Y. gaUft
Well Volume (galons) a Waler Column (if) x Gal/n M .I it x 0. 1 6 Gal/f a .2L gallons

Volume of Water In Filter Pack: Gallons/foote 0.041 x (DV- , where D Is total borehole dla. In Indies & d Is casing dIa. In Inches - 0.041 x (L J2.. y .. J - Y) 41.3I;d gault

Fter Pack Volume (gal)- ((Screen Height r of 2 ftorwaterolumn)xgaf)xpro (.3)- H ht ft + 2 x . gat) 0.3 . gaons

Purma Wll Volume: Purg Well Volume FilWr Pack Vocnoe 4W.M Volume - l . gal+ 3, gain 15. gal

1 x Purge Wea Volune (gal.) 2 x Purge Well Volume (gal) 3 x Purge Well Volume (aL) 1 4 x Purge Well Volume (gal.) I 5x Purge Well Volume (gal.)

I I I .1 I
Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Dl". 0o Purge Volume

Units: Feet umhoscrrn Standard Units ppm OF NTI Om gallons

;-_&~ IO SS 0 3 R. P4 - ? O TTP 17c 0.o.

PurgeVol 3 ._-____Z___ ,

Purg Vol 4_ :

Purge Vol 6

I

8AMPLE - C .b I --..... I

SAMPLE ANALYTICAL INFORMATION
Requested Anlysis hod Sample Containr(s) Rquted Analysls Mthod 8ampl ContaIner(s) Requd Analysis | Method 8ampb Continr(s)

fi!~~_ R__ I.. M.-@2_ _ __ __ . A ~ _ etho I Sa pe othrs I Re...u...Analysis...I..l......d I..Sam__ C..n. ,w.
lNitroaomatiCS M"$3330 Z -1 UWAter WiaSS usoae IL Metals I7I I, Ow mL HiPE chionda 32A3

TCL Volaie Organlcs PJU 3,-40mILGJass Vials. 1 Ta HDCyaPide sII Liter HDPE Isaute 1 3.sa

TCL SVOCs 2 -1 Ltr AmiberGtas Total Organic Carbon gm., I - 250 mL Amber Glass Tot Suspended Solids 1602
-

1 - I LKir HOPE^tlm

A Sampie for alkainity.
chlorlde, sulfate, TSS.
TDS, ad turbidity
combined I --ne 1-lter
HDPE oW I

-- \ _ _/

Total TAL.Metal
IHwdnes

39uAWIWUw
'1345&2

1 - 500 mL HDPE Nitrate
IAftfinity

33s2LSJ j Total Dissolved Solids
_ _ _V_

160.1

iI 1 -I1 Uter HDPE$ o1 I Turbidity
. ,

190.t

_ . .



INTERNATIONAL
TECHNOLOGY
CORPORATION

PneO I of 2

Sample Collection Log
nct: 82635 PLUM BROOK ORDNANCE W'E

Mana~er. Steve Dowey
Proji

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample 7)pe:

2C PFrbn:s

cm) ( 50/9

IT-MNTA-BEDGW-001

CB3039

PBOW-02-GW-IT-MNTA-BEDGW-01-'

LF
GW Sample Purpose: RE(

oqIf23-oo,
RFA / COC Number: OI/d o2 V_

Collecnion Date: 4 IC7
Collection Time: 5b

CB3I Start Deptk: 4I

End Depth: -
F Sample Matrir WATER

Sample Team: ST- t- (.* UaA&�
-" I-IF-(MR (kM) U ,

Containers
Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Controa#:
Analytical Suite

li -- -- f] -

( a;g~z

E E *Le

NM xtPggI
mg:ig

1*z 4O t ( etf 4 - T S)

%i_30 rw^> 6zl -11 (
Co :- ( "

lF; 38 C(b Do j WJ 9k AA 9
S 278 )p

CO - 0 d) t
PID (02rps 4

,, -A,, .. we;

qIts 4
sa coXVA (&AJ 44&t">.

Comments: -aL.J th - LIxc =-II tl:Ia4 o e3. .2 A
-V -'- l 4 I

f i' 1t : de)e b 3; ) &J P AneoJ : M: __ s r) *- _ _ _

Sketch Location:
- M A- 0 A 40 ce#A t 4 4 4, '. kt 4w 4 ft P g jfl 3~S , % sQ -P,7 ., {t~ h t k d of 4' L& 44%. ? M aZ 4 tt s * 4 $ J k" 4 kM k c b,.J %Ajk rt -J -

t kskJ4VP, I-

Logged BY! Date_ _ i B6Y ab/R2eviewedffl.Date: 0W./f/01



INTERNATIONAL
1 1 TECHNOLOGY

CORPORATION Sample Collection Log
Page 2 of 2

( 7)

Project: 825635 PLUM BROOK ORDNANCE WK
Manager. Steve Downey

Location Code: IT-MNTA-BEDGW-OO1
Sample Pumber: CB3039

- 1 so -i -. (1 A) Pilo (4 q ; or o ( (1/e 14)
~~e+S,^TV v-4(f/ /° t); evit M40t Praz

- P4,. S114-Ztgk_ t~tS{ 5tf~
I1

r r Ae" Jnd e 'is VVo . ~,,.0 . o "-W - gW . ,
- U A t.1 a N- I'

_ o.*. Jj J%7 11~ -__, * L.ta
'I

PURGERECORDM
nitial Time(24hr) Depth

- @ %I -,7-VW- WL. IL

Rh pH Conductivity Turbidity DlssOxygen Tempentur. Purge Volune

U

toWater
(It) (WV) cSU) (m ) (IU Wpim) (C)

. . .

Sample:

15te:>

)515
'sf0
15'3S-

Is- q

its0

bS53
Inlo3--

'

3q.(SD

3.<

73

qo/,)o'1.2

- 565.-360

-371.-Sit

-313

373

_37,'

-3*-)-3?0
_ 3

_3T'3

6.h

6.6K
G. c

f6lo

,&

. (*

WS-

f.6Q

.o69.05,O6

,q, 6S

,9,s S5.
c1,S3

_q&s

q.q

~qDt

4a,#04,40
qJ, L
9_ P
,?-.r f

I 1t
M.t
[66
4l.Z
fl '. 4

I 1X I
A ; D,

-7A.0
;4 c

,%ZTD
a i2

1.0e.0
5-Y9, 1
qYl.6
qpro.

0.0
0,0 I

o0.0o.o.)
0.0
Ol>.

D .0c)
I0-00

0 .00

,0D0

14 . "tJ

jl(. 06
134.6L

1 3 5-1

L3.t1
13.3&

l 3. a 3
1 3_Dv
i 3- 3 q
1 3.3&

IV .s1.5

q. 0i)

6.00
ss0o4T O
01. so

.,--..,

I I I I _r o _ .

a 
a

Dv- DIA t,-f2-

A
n Il w w- - _. ; -- _

, ,

, '1

Logged BY/ Date: RlAgI1gj Rviewed BY! Date: V5 r7 v ?g



ll 1

ff CORMOATION

I ( -

Project Number._
Project Name:
ItvestIgatlon Sits:
RFAICOC Number.

825835 Collection Date
Collection Tlme

k GROUNDWATER SAMPLIN H-.RM
_______ ______Fonn Comple ted By: L i I /

1: ,.-, 0 O Samplerfs):_ _kA | IPBOW Groundwater
Sample Fflteredt No): li It
WeatherlTemp.: s 14 p yS Reviewed By: b k-4

P - - I _ ,

MUNITURINU WELL INFORMATION fnue tIO of eadmna frrI Wr ib m&*kwmmnntf

Well Number. q AJTe 4 - 0-d pI Outside Casing DIV. (1n): b- Odor I S
Well secure (Yes I No): .De .S Depth to Product (ft). A - Vapor Monitor Type: PID I VRAE
Well Labeled (Yes I No): Vy . Total Well Depth (ft):- CC/ -VaporMonitor SIN: 3

Well Condition: _ _ _ _ _ _ Depth to Water (ft): 3O, '(0 - Reading (ppm): fO7 1 ' z "

Screen Height: .(S Water Column (ft): 3.,O Remarks: wv- v-v. V&.
Casing Type: __ _ _ __ _ Elev. Ref. for Water Level: v

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
VuoWt Ca_ Galoneshfoot 0.041 x d2, where d Is casing diameter In Inches - (0.041 x (L..~. ) 404 gslft

Wel Volume (galons) WaterCOlumn (f) x Gs1t-13 .3 tl x1. (j Ga oavft. t Ptllons

.

yolume of WOWein FlterP ock: Gallonsloot a0.041 x (0d 2 )M.wer DhIstotaliborehodlae dia InInches & dIseasing die. I Inchesa 0.041 x- (Y L) a L3. .OaSY
FlterPckVolme(gl*((SceenHelght~ +esserof2ftorwatercokumn)xgafll)xporosy(0.3)u x . 2gat)xO.3 . . L 5htgaions

Pmla Well Vlmmse: Puge Well Volume is Fiter Pack Volume +WeIl Volume tf gal + f f gal a _ . _al
I I x Puma Wen Volume (gal.) 1 2 x Purge wen Volume (g8L) [ *3 x Purge Well Volume (g81.) 1. 4 x Purge Well Volume WIa.) I 5 x Purge Well Volume (geL)

I 12.7- I 2zf. 1 36, & I I

C L

4f
4'0t

Purge Cycle Time (24 hr) Depth to Water Conductlvity pH Sh Temperature Turbidity Diss. 02 Purge Volume

Uniti: Feet umhosftn Standard Units ppm - O°F NTUJ ppm . galsns
Purge Vol 1 t7. 3 < k $ . - 3 1 ! - ]9 14.5 S (. 0 0
Purge Vol 2 12 0_.o
Purge Vol 3 7: _6 -. C) U _

Purge Vol4 0 -370 -1 ( O.00 (it-,
Puge Volff °l5 toM o q 0 5 L -7 31 l OP Q q0 C7. 60 It 5_
4saM" vow. I2 di S of I -t) AC. I o). nol IA -7 ';

_ _SAMPLE ANALYTICAL INFORMATION
Requested Analysis Meftod Sample ContaIner(s) Requested Analysis Method Sample Conbtlnbrfs) Requested Analysis Method Sample Container(s)

Nltroaromstics Mod. am 2-1 Lfter Amber Glass Dissolved TAL Metals I - 500 mL HDPE Chloride 32B. 1 -1 Liter HDPE5°NaA

TCLVolsate Organbcs 53 m:280 3.40 ml. Glass Vlals Total Cyanide 906I0tM12 11 Liter HOPE Sulfate 3n A Sampe for alkalinity.

TCL SVOCs 2.¢0 1 Lter Amber Glass Total Organic Carbon mO 1 - 250 ml. Amber Glass Tot. Suspended Solids W.2 chloride, sulfate, TSS.

Total TAL Metals =5w7 05 1 - 500 ml. HDPE Nitrate 32 Total DIssolved Solids l TOS, anurb~dvty- J24zu-combined In one 11-liter
Hardness 1302 . llnity 31a 1-1 Lltr HOPES"NotA Turbidity 0 HP containrer.



K 'pO.�% 2��7) GROUNDWATER SAMPLING FORM
Proje- Nub

AE"*VJM
Prtolect N~umbi
Project Name;
lovRsF atJon S
RFAlCO)C Nuin

Ir. 825836 - -- C C otlb
PBOW Groundwater - Collection Time:

Slh: SampI Filtered (Ysz I No)_ __
iber: Weathodrlomp:

Form Completed By:
Sampler(s):

_ .

-

Rivlewed By:-
1 11 I " ;Nffl9NM=195FX'' 1 All

MONlTORING WEL- INF OMA IQ_ Iuaetopofcasing (roC)forarmeaswutrenti)
Well Nnber (40 1 Outside InQDi (ln): \
Well 80kuro (Yes I Np\ D:0 to Product (ft): \ Vapor onItorTypa PID I..
Well Labk d (Y fNo): olaf W Deph (f:_ .Vapor I
Well Condi on __ Depth to Water (ft): -_ Reading (ppm): /
Screen Height__ Water Column (ft): Remarks:
CsIng Typb: __w. Ref. for Water Le_ __ __

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volumn of Water In Casino: Gaonsiloot - .041 x d2 where d bs eslng diamebrIn Ihesm (0.041 x L_ J) w gaVRft

Well Volume (galoI#) n Wadt Column (It) x (/ - Rt x - Gau - galls

Volume oftWlr In Filter Pack: Gall/foot a 0.041 x (02 d1). wher Is total borehole dla. In lwhs & d Is caalng da. In nches a 0.041 x (L ------ . Y ) u _gar
Filer Pee aVolume) (. S ((Screen Height + bsoer of 2 fcl water column) x galm x poprosit (0.3) ((ScreeniHeght R. f x _ . g&) x 0.3 gallons

PurgeWell Volume: Purge Wel Volume Flter Pack Volume + Well Volumeu - gi + . gal. - gal

I 1 XPurgoWell Volume (gal ) 2x PurgeWellVolume alD.) 3x PurgeWellVolumn (g)* 4xPurgoWof Volume al.) 5x Purge W.U Volue (gaL) I

I I I I I

4I1,1/

Purge Cycle Time (24 hrj Depth to Water Conductivity pH Eh Temperature Twbidlty D1sc. O1 Purge Volume
Units _: Feet _nholin Stanrd Units ppm .' NTU ppm gallons

Purge Vo l 3q^ - q0 - 1< 5 572 12*07 VJ7o0 O-1)
Purge Vol 2 4 c J4 5 ~ r _ *7 6 0 1 s

PurgeVoi4 . _

Purge Vol 5 .__ __ _ .__ _ _ _ f.
SAI^PLP

.A P L I- _. J . . .. _ .- _ _ _ _ _ _ _ __ _ _ _ _ _ _

_SAMPLE AXALYICAL INFORMAVON
Requestd Analysis Method Semple Contalner(s) Requested Anlyals Method Simple Contiera(s) Requested Analysis MethoU sample Containrs)

Nitroaromaftce $ 2-1 LiterAber Gless Dsolved TAL Metals w o 15 600 mL HDPE Chlorde 3=as 1 * 1 Li te HDPESWA
TCL Volati1. rgas 102/m1 3 - 40 mL. Glas V\J Towl Cyanide _ 11 ItUbr HDPE Sulfate 3an3 A. Sample for skatinky,
TCL SVOCs 1 2 1 Uter Anber Glass ToW Organic Carbon O0 1 - 250 mL Amber Glass Tot Suspended Sols 180.2 chlorlde, sulface, TSS.

Total t Ii I .SW mL HOPE NItrate Total Dissolved SoWds . 101 co mbity
1302 M_ Alkingy / 1.1 U DPE8NdA TurbidItY 18A bHDPE

- . - _. _ _ _ - - -_



INTERNATIONAL
TECHNOLOGY

( tJCORPORATION
Page I of 2

Samtple Collection Log
ect 825635 PLUM BROOK ORDNANCE WE

Manager: Steve Downey
Proji

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample 1)pe:

QC #rtr1
919B-Cmr019

TNTA-BEDGW-O01

CB3044

PBOW-O2-GW-TNTA-BEDGW-OO1-CB3

LF
GW Samrle Purpose: REtC

RFA I COC Number: Af

Collection Date:
Collection Time: IllS

144- Sr&ar Depth: W.e a
EndDepth: 1t k

Sample Matrix: WATER

Sample Team: bb
(ER) (f,

.
S

Containers
nt Frinttv Siye flint Tvn

ERPIMS Valucs:
Sacode:

Lot Control:
Anatvtical Suite

IC

' 'I

1<'*
"S 9i

~i

rTt

1 40t, Prp
LSL

a',

q,
4.7'

7 lo
'- 1

~7 P

1 /
144i
IS-ll I
tLE!-C

PTfrl A& S7ir V
qw) _ WW,-,a 4 k

4P ¾ .ea- )C - h if <itStct4o (A.'O II.

*1 t~&b
_ .4 ~

Comments: r L Al k,01A- 1eLs-L-k1 toA(
v--- -U -V- I-- ty

Sketch Location:

Logged BY! Date: Y),Jk4 #skI& Reviewed BY! Date: zbn 4l7



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of 2
K)

Project: S25635 PLUM BROOK ORDNANCE WK
Manager. Steve Downey

Location Code: TNTA-BEDGW-OO1

Sample Number: CB3044 US F0

byW 15'. II PW, O'Wk 4&fAts- wa4s. r
t~|8sedQ. ; 4

WuX~~~*KP& bcalK, e b :, Wk

9

LoggedBYl Date: ffU4 it j e4, Reviewed BY! Date: m r
.y137f2



.*-0761.o

fo\

ProJect Number:
Project Name:
Investlgatfon Site:
RFAICOC Number:

825635
PBOW Groundwater

Collection Date._J
Collection Time:,J
Sample Filtered(
Weatheriremp: A

GROUNDWAtER SAMPLING 'PRM
Form Completed5y- A0-- ~ Sampler(s):i14.P_

12tAi~
, v w .

,Revtewed By: o k
~ .. .= I, ; 101I -9 ,-qZO I

Mike
I I I I I n I MJ I amJ.-I I'll � lot .1. ,I, .. 6=dm

MONITORING WELL INFORMATION ienitsJ
Well Number. i r4 -6 c
Wetl Sectire No):' ic.
Well Lled No):
Well Conditl o-"Ec
Screen Helght ? W gS IPl
Casing Type: et/C dScl '0

Outside Casing Dia. (
Depth to Product (ft):
Total Won Depth (ft):_
Depth to Water (ft):-
Water Column (Ift):_
Elev. Ref. for Wafer LU

L.A 91 [ f.It WI
Odor j4-.5 / f A
Vapor Monitor Type: P1D / VRAE
- Vapor Monitor SIN: -LI&_/
* Reading (ppm): _ - Aa37fl% j(
Remarks: 01. z W, A.>1

.

-

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volue eofWaterInCasin: Gafonslfoot .0.041 x dt. where dl hcasing diameter in ches= (0.041 x tx ____ 2) a - al.ft

Weat Volume (gallons) a Water Cohnnn (1t) x GalI au ft x Galnft - - gallons Out F l4
olu-rneof Water In Elfter reek: Gallonoot i 0.041 x ( 2- d), where Ds total borehole d. In Inches & d is casing die. In Inchesa 0.041 x (- ). 2  ( Y1n ga8ft

Filer Pack Volume (gal) a ((Screen Heiht + lesser of 2 ft or water eolumn) x gaVf x porosity 0.3) a ((Screen Height _ t + - ft) x - gaVlt) x 0.3 - gallons
Purue Well Volume: Purge We" Volume a Fiter Pack Volume +.Well Volume 9gal + - gal a - gal

I x Purge Wolf Volume (gaL) 2 x Purge Well Volume (aL) 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)- .. _ __I I I I I I
Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Digs. 0 Purge Volume

Units: Feet unhoslcrn 8tandard Units ppm OF NTU ppm gallons
Purge Vol 1

Purge Vol 2 .__ -____

Purge Vol 3 _ _ _ __-___7-_
Purge Vol 4_ _ _ _ .

Purge Vol6 _

SAMPLE
r-- _ vr _ _ _ __ _ A. * L :- - i.:

SAMPLE ANALYTICAL INFORMATION
Requested Anatysl* Method Sample Container(s) Requested Analysis Method |ample Contsinir(s) Requested Anlysis Method Sample Container(s)

Nitroarometis MOd& o 2.1 LiterAmberGass Dissolved TAL Metals 300 0 I 5- 00mL HOPE Chloride 325.3 1_1 Liter HDPESWNIOA
TCL Volate OrganilcsI 8030 08 3-40 ml. Glass Vl3Iu Total Cyanide sIooPQ I2 11 Liter HOPE Sulfate .223L. A Sample for alaInIty,
TCL SVOC9 / | 2-1 LiterAmberGlass Total Organic Carbon SOM 250 ml. Amber Glass Tot Suspended Sodlds 1802- chloride, sulfate, TS8.

________ otlD sle old , and tujtbldltyTotal TAL Metals 1 - 6 ML HOPE Nitre | Total Dissolved Solids combined In one 1|4lter
HNainess 130.2" u m r1 t*1 ter HIDPE&SoA Turbidlty te_ l HOPE h one14e



INTERNATIONAL
TECHNOLOGY

II CORPORATION
Page I of I -,

Sample Collection Log
825635 PLUM BROOK ORDNANCE WE

t Manager. Steve Dowrney

,J
Proj4

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample T)ype:

QC parten:

crs6 4 .5 S

IT-TNTB3-BEDGW-001
CB3019

PBOW-02-GW-1T-TNT DBEDGW-O1-CB30

GW Sample Purpose: rna

* I COC Number: ____ __9 -Y&S-o9 1k
Collection Date: 8t/%7oq
Collection Tnme: _ _____

Start Depth: ), J
End Depth: 1 Pi

Sample Matrix: WATER

Sample Team:
- (M- gm) f4

Containers
I t, Size I

ERPIMS Values:
Sacode:

Lot Controlf:

PT D - ?f.

H., - '7
cS - c7
C2 - C
oz - A(. 5-

.

K.-

a) efP1,

b) -l1h/4A r- - 4
C) 7401, WJ : O*

Comments:

Sketch Location:

LoggedBY! Date: ___________ Reviewed BY/ Date: v ,,, 0



INTERtATIONAL
TECHNOLOGY

Sample Collection Log
Page 2 of 2

Project:

Locatian Code: IT-TNTDB-EDGW-OO1

Sample Number: CB3019

'PV.- .51-7i

825635 PLUM BROOK ORDNANCE VIK
Manager: Steve Downey

I -

P�4 i�A..I f "'ra-f- rc�-+ 4, -3 �15 -1 / -. %.- b f- NI �J �,- F %) C, OLI & (qit;

PURGE RECORD:
Initial Trep4br) DpthtoWster

(__ )
Eli pHa

(mV) (MEJ
Coftdudivty Trlidity DssO en Tcmptemt

(mScm) (NM (Ppm) (C)
PirgeVolume

(gao

I lb

I e 5S

[q 3a

1t qqo
lq456

ISDOr

X 6r
16,6
1,t.4
Js°

2. ¶7
3 . l

3S. O 1[3,
3. O

3 .o1

3.o'z

-2M

- 30'e
- 3 t

- 3 2!
- WL
- 3.2
^ s2s

3 W

- 399
- 533
_ 353

-7, U
'7,fD

2.,qt
7. sr
7.30
7.50

7, AF
7.2A
74;o

0.14 l

p jES

J.'490
a .66o
$-. 730

.2.. 107

Z . $7o

A, 1 60
3 .oio

2g.osoa . °?o0

S.S

',,
*J.7
41 7f

'.7
ip .I21. 11-7

1.5-

1.1

o .oj)

Op . va
O W 00

0.00
40. 040

0. 00
0,00

0.00
0. 00

0. 0o
0.00

IT, I S

S . (,:

I4. 19
q, 7q

q ?. s s
q. 62-
C1. 6-
4, 83

10,47

0.q
O.,&
I. 2
l .;

c, &

14.0
4.4
4.0
s;,0

+ I t-*-----*-------�*-----1* t I I

Sample: 3. ' -7 M 17.1/6 ?. ji 2. X ) 4 . 0 A

3D 'K ocwtgi/Z,, -< 4 0. Pit

K 'W r~l W&,t.- r,, ,,

Logged BY! Date: 1 °4iz4 / Reviewed BY! Date: ,< w ;/ /I;
Loged ~14 qlloL 9 6V 'V)-

v IV 0,



INTERNATIONALE[ TECHNOLOGY
CORPORATION

Page 1 of I1

Sample Collection Log P lo

ect: 825635 PLUM BROOK ORDNANCE WE
Manager. Steve Downey

Proji

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

QC Puten:

m ,C B c 1oo8

RFA

IT-TNTB-BEDGW-001

CB3020

PBOW-02-GW-IT-TNTB-BEDGW-001-CB30

LF
GW Sample Purpose: FD)

I COC Number: 0 ___0__

Collection Date: i5/o Q2
Collection Time: P6215

Start Depth:

EndDepth
Sample Matrix:

Sample Team:

IC/

WATER

58 (I/,
(ERD Al 4V (B)

Containers
Intru XON mn TvuL-

ERPIM Values:

Sacode:

Lot Control#:
Anulvieul Ruitp

-

Comments:

1

Sketch Location:

1tt mt t I 6f Ca BS(9

qVIV

Logged BY! Date: A

j

Reviewed BY! Date: o t m e a/ ca
VI



~ INTERNATIONAL
It r s1 TECHNOLOGY
LkJ CORPORATION

Page 1 f 2

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WE

Manager. Stew Downey
Proji

RFA / COC Number: CJ 2 fl0oo d
Location Code:

Sample Number:

Sample Name:

Sampling Merhod:
Sample Type:

IC rcmtn:

aTB) C23f009

IT-TNTB-BEDGW-O001
CB3021

Collection Date:
Collection Time: _5gC)

PBOW-02-GW-fT-TNTB-BEDG'-001-CB30

LF
GW Sample Purpose: FS

_ O)-4 a - _(_

Start Depth:

End Depth: / I/A-
S 4f

Sample Matrix: WATER

Sample Team: Tff t A
,

Containers
MOt Vn fl,^a. Cg.- nt;e. TnAnvtalrfil IVA1ito

ERPIMS Values:
Saco:

Lot Control#:
. _

(

I
I

-"a" w ^c

&MKS
mC=

R

E

�'�g"'
I

. . . _

Comments:

Sketch Location:

$&- p°8 t 6J c k3 orn

K-

Logged BY/ Date:, Reviewed BY! Date: yp 2 4 /7 qflj



INTERNATIONAL
TECHNOLOGY
CORPORATION San

Project:

Location Codc: IT-TNTB-BEDGW-0O1
Shmple NlJber: CB3021

iple Collection Log
Pagt 2 of 2 - i

(Q

825635 PLUM BROOK ORDNANCE W1K
Manager: Stev Downcy

PURGE RECORD:
Initial Tlnme(24hr) DeptltoWater

(it)

Eb
(MV)

pH
(SU)

Cotductfivy Idrbly Dfts2ygen 7emper2ture
(WmCm) (NMT (ppm) (C)

Purgayrdame

, 
. . .

-

, , .. . . .

.9I

� 01 -(

4 .4 .4� 4 4.

Sample:

'2

Logged BY1 Date: ibisf &%4v ln o Reviewed BY! Date: up U btfIlIz



INTERNATIONALm TECHNOLOGY
. ii .CORPORATION

Page l of t

Sample Collection Log
eot: 825635 PLUM BROOK ORDNANCE WE

Manager. Steve Downey
Proji

Location Code: IT-ThTh.-BEDGW-0o2
Sample Number: CB3018

Sample Name: POW-2-GWA-IT-TNTB-BEDGV-i02c

Sampling Method: LF
Sample Type: GW Sample Purpose: JREG

RFA / COC Number: oV2oo2*'/ohioae tr
Collection Date: . v
Collection Time: 1JQ_

$30 Start Depth: /4

EndDepth: IV
; Sample Matrix: WATER

Sample Team: 5,# VQC Parfcn:

(13 C r-0 0 (ER) I1
...

Containers
Flt Irftflv Size Iliist TwneAnalyical Suite

QI

WI A,

ERPI1S Values:
Sacode: -

Lot Control/i: -

10Y9 ,;0,.5 fpo f p 0 . O {
Os,; ff

Comments: gf t. A d1f at fIIlI L V��*�¶

I I I - -% I 1 1

Sketch Location:

I

ti qv
LoggedBYI Date: Reviewed BY! Date: cn o 1/7/2z



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 otf 2 -.

,i 3

Project: 825635 PLUM BROOK ORDNANCE WK
Manajser: Steve Downey

Location Code: IT-TNTB-BRDGWVV-2
Sample Number: CB3018

or4d- 54 ! 59 - 0,1 Ifl Wam -

TO M V4AvL& 9 42"5.7

PURGE RECORD:
Initial TNmc24hr) DeptboWater

(V)
Rh pH Conductivity Turbidity DisOzyge Temprture

(1V) () (MSlc) (NTU) (ppm) (C)
Purge Volume

(gar
. . . .

to:15

10:Wo

10).b
ID o 30

- Me f
;.356
- 351
- 3ss?

8.11
8.619
S. 09
S. 5
'6, 5

0.700
O.TicO
o. 641
o. 6qe
0. rCq.

0.0
0. 0

.0'o&
G,,0

0.0

i.

to. O
0.0
0. 0
0.0
0.0

10, 10

10. 71
t0 . 61

. _

g.00
J)

-4 4 4 4-4 4 4 I 4

Sample: S5. (a -35-5-P.-m 1-0-o-�-Jvo- I IJ.99 2.s-,
, . , _ , L _

Logged BY/ Date: DReviewed BY! Date , !n2L..



INTERNATIONAL
TECHNOLOGY

KJ CORPORATION
Page 1 of 2

Sample Collection Log
ect: 825635 PLUM BROOK ORDNANCE WI<

Manzger. Steve Downey
Proj

Location Code: TNTB-BEDGW-D03

Sample Number: CB3024

Sample Name: PBOW-O2-GW-TNTB-BEDGW-003-CB3

Sampling Method: LF
Sample 1x: GW Sample Purpose: RE(

QC dmrw

erR t1 44/ 3 ) (_

RFA I COC Number: pq,20ort/oo W

Collection Date: 411o/Q.2
Collection Time: II st

S024 Start Depth: 32 /1 .
EndDepth: .

Sample Matrix: WATER

Sample Team: t f/>4 (.vfa

Containers
FIt Frtn fltv Size Unith Tvne

ERPIMS Values:
Saw&:

Lot Control#:
Anayftical Suite

Kt.

-,4m, __ y b -- - r

A >rs;e #

=ei

= g

ryD_ £4ftn
L 6u,. .9 (cq

e- 0 I C

P2- = 2° 7 1
)4;>S -o l

(17io2-)4ql7t/O2)
( 1-7/0 -I)

4 I"77 OZ)

( /7a?-1)

Ps Y )z 0 -opr
LE L = 2 it,.
oeil .o rPr

7q11o0 o t)

. Comments: htt 1A4 41 'a4 La/bato 0 i J1

t11)JI it If r . I U
1 - --

Sketch Location:

Logged BY! Date: txd4A, jReviewed BY! Date:;! 7oy
V/01,6



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page of2 -2

(I-Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WE

Manager. Steve Downey

Location Code: TNTBBEDGW-003

Sample Number: CB3024

pW:0 1.24
iVri z 37. A ,

Pfl) ~31.%

(j Ii( ci
CqfI (DJo,(flq/oz

PURGE RECORD:
Initial Tne(24hr) DepthtoWater

(fi
Rh pH

(mV) S
Condudthity Trbidity DWssOgen Temnpenure

(msUN) aTm pM) (C)
Purge Volnme

- (gl)
.

.
, . , . , , , _

N\o atJr, ik 41& C,

I I 4 4

Sample:
. . .

LoggedBY! Date: Rve dB !D e
*(o0o10

RexUviewed BY/ Date: -Vg



,iIEEl
'w6c0aoeab"o0

Project Number.
Froject Name:

Itwestigatlon Site:_
RFAICOC Number.

825835
PBOW Groundwater

Collection C
Collection I
Sample Filt
Weatherrrel

I-. GROUNDWATER SAMPLINC7ORM
tate: _ 41(oto___ __ Form CompletedBy: .I. N.4

IMS: oe= lu5Xo Sampler(s): ql 1;,
lred 0e01 No): wts SI
rip:_____r Reyfewed By: t-

REPRERBROM

M:2 i w;
. - - - � 7----- -- """25530' -- 2===� LML 21M.

I MONITORING WELL INFORMATION use top of casingu Cfore meaurementsl
Well Number: o- r 6 r Outside Casing Dia. (In)::__ _Odor.___ ___ _ _
Well Secure (Yes I No): y s Depth to Product (ft):_ __ V_ Vapor Monitor Type: PID I VRAE
Well Labeled (Yes I No): y .s Total Woll Depth (ft): 4-1, A Vapor Monitor SN: / -
Well CondItlon:_ +.t- Depth to Water (ft): _0. !.? - Reading (ppm): 1. qI % 1
Screen Height - Water Column (ft):___ Remarks: f
Casing Type: FEle. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of WAter In Casing: GailonsrVootu 0.041 x'd whed i casing diameterin inches . (0.041 x I__ ) 0.D I. 1 ig*lft

Webl Volume (gallons) a Water Column (ft) x Galf j Sft x a (4tg Gailftu. U Y gaffons

VolumeotWaterlnFilterPak: Gallonsafoot 0.041 x(02-d'),whereDIlstotalboreholedi.InInchesAd Is casIngdia. inincheos= 0.041 x(t .__Y-I 3. Y) 1.3( gaem

Filter Pack Volume (gdao u((Screen Height+ lesser of 2 ft or water column) x gaY) x porosity (0.3)a ((Screen Height 10 ft+ L it) x. 3 1galfft) x 0.3 /.71 ganons

I

Pur=e Well Volurne PurgeWenVolume-FilterPackVolume+ WellVolume* g L al+ 7 4722 gal t1 gal

1 x Purge Well Volume (gal.) 2 x PurgoWell Volume (gal.) 3x Purge Well Volume (gal.). 4 x Purge Well Volume (gal.) a x Purme We" Volume (gal.)

I I I I I
Purge Cycle lime (24 hr) Depth to Water Conductivity pH E _ Temperature Turbidity DIjs. 0o Purge Volume

Units; Feet unhostcm standard Units ppm OF NTU ppm gallons

Purge Vol 2 J, ljjl 5.01 ILS- J.L7 q1, 0
Purge Vol3 3 . .
Purge Vol4 4_

Purge Vol . _5

'a
01?

SAMPLE
_ -.---. . _ . . .- a - . ,- _

______ ____ ____ _____ _____ SAMPLE ANALYTICAL INFORMATION _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Contaln&r(s) Requested Analysis Methodl Sample Container(s)
Nitroarorntics Mod.m3m 2,-1 Liter Amber Glass Dlssolved TAL Metals 1810 i00 ml. HOPE Chloride 326. 1.1 Liter HDpE" |A
TCLVolatileOrganIcs amo'36 3-40 mL Glass Vias Total Cyanide 9010ot2 1-1 Liter HDPE Sulfate MJ . A. Sample for atkalinity,
TCL SVOCs 3soc' 2.1 LirAmber Gless TotalOrganleCarban OM06 1 -250 ml. Amber Glass Tot. Suspended Solids 1o0.2 chloride, sulfate, TSS.
Total TAL Metals 1 * 500 mL HDPE Nitrate 35.2 Total Dissolved Soi 1d01 TDS, and turbidity
HA4dnesa 1.? Alkliny s. 1 . I LUter HOPES- NOWA Turbidity 180.1 HDPE container.



INTERNATIONAL
TECHNOLOGY
CORPORATION

Page l of 2

Sample Collection Log
act: 82635 PLUM BROOK ORDNANCE WE

MaWlager. Steve Downey

j

Proji

Locaton Code: TNTB-BEDGW-004
SampleMJibmer: CB3023

Sample Name: PBOW-02-GW-TNTB-BEDGW-0-CB3

Sampling Method. LF
Sample Type: GW Sample Pwpose: REC,(

RFA I COC Number: O'O$202 t/c4C2S 2 r

Collection Date: /all
Collection 77me: _10 SO

'023- Start Depth:

End Deptk
Sample Matrix: WATER

Sample 7'eanr ZY L 1I 3QClazteczs

cm e)6W ER) cm)

I

Containers
Analytcal Suite Fit FrtQty Size Unit -Type

1M

5`

gw_

PODfoor -

Os°t' r

ERPIMS Values:
Sacode:

Lot Controlf:

N

Comments: I Ot A21 e-< s. */o- & ta•4-rN 0tjt'
,

_ ..

- - - _ - - - -- --1-7- . - r - ____

Sketch Location:

'^_

Logged BY! Date: ARB- Reviewed BY1 Date: .0,,', A�/, vo;_



INTERNATIONAL
TECHNOLOGY 4
CORPORATION SSample Collectiont Log

Page 2 of 2

Project: 825635 PLUM BROOK ORDNANCE WE
Manager: Seeve Dowmey

Location Code: TNTB-BEDGW-004

Sample Number: CB3023

IR j G, Ca t It 0 %4V93 Ote ;fe %X_ I3 %.

v t -- ( t -.-S e si- sb&' / ut h

PURGE RECORD:
bitial Time(24hr) DepthtoWater

Vt)
Ell pEI Conducivity Turbidity DissOxygen Tempetature Purge Vo8lne

(gal)(MY) (M ) (mS/cm) - (NTU) (Pppl) (C)
_

J'Cob;1

t.-,f V
tOX6
pD~p

(035-
[00q

foqs5
10 5-0

(e 9 s-
4,. b 3

~,ot

7. 00

-S3 4

-7-5

_91
-8'1

-B9

G47

S.6w

le,("

6.6s'

o.3s4q
,. 3s0.36'

6,3q3
D. 33C5

o. 334

0- 333

;osS

1 x4D

77./

66.7

0. 0o

O _0'd

O. 0o
0.00

t0a; I

t o.3-.q

(O. 1Gt 0 3 it
t°. b ,14
17- f

I )

IIi i I .i - _ .f
Samplo: UIH5 17,0 16.6s 0 2.T 46s 1 0.00 (O.97

L..
.

Logged BY/ Date: j/- R w Y tRe~viewedBYI Date: O/~fe;i_



INTERNATIONAL
TECHNOLOGY Page lofZ2
CORPORATION. Sample Collection Log &

Project: 825635 PLUM BROOK ORDNANCE WE
Manager. Steve Downey

Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample 7Ype:

QC9Trbar
cm1) C 6 -012

TNTC-BEDGW-O01
CR3026

PRO V-02-G'VV-TTC-BEDGW-001-CB3026-

LF
GYY Sample Puerpose.- REG

L /COC Number: 0909;2002 6/a 9aZ00sV
Collection Date: of/2
Collection Time: JD I L8

Start Depth: - 3-- 0 r
End Depth: 5&aOQz .

Sample Matrixn: WATER

Sample ream: 3.t th" I tIAU(FM -U U U,

Containers
Fi FrtnOty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
Analytical Suite

_ _

)

-AN/ 5 EA

Comments:

cS-

'0
Co

~, toopr(^

> -wf~

r .3pt

Pr tp & Z 9 0
PI- ?

.
£) ceMq
Q) Tv' copjkpaJo q

C.) -IA1e ;P& :o .

Sketch Location:

Logged BY! Date: ___ RB:%Reviewed BY/ Date: .7 m alnl l Y/ai



INTERNATIONAL
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CORPORATION Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCE WK

Manager. Steve Downcy

Location Code: TNTC-BEMGW-o1

Sample Number: CB3026
* Tv - e. O/ ft

p Vf&'e r-etxf t°D ,11/sm 46_

rw plr,4R %nfuptt
Bfx t @d 3 t @ P frt)

(

PUJRGE RECORD:
Xitial Tme(24hr) DeptbtoWater Eh pH Conductivity Turbidity DissOxygen Temperature PurgeVolume

_ tf) (rnV) (S) (MSlCm) T) pm) (C) _______

l -7 61 3 D0 33.P.f 3 . 37 0.o -. o l :L °
I Li3 S7.3) -33 1 3, 2 0.0 00 ((qt .

ls t 51.29 ^ 4* Jfl S .> .0 c.d l~f .11 56 6`37 - 30 6.0 S.'Zq 0.8 0.0 -0 .S -

pL0 57, 'y -3X ;.D S. ;PS P. O O,O l0f

3 S-2.33 -3S;.l3,>23 6. Z o,6 ( .,le 6' G

t;, 61 }3 Y7 f - %.1C. IO. oO. O .LO g
* 3S7,) 3 ( 'a 3S;L 4-8 3. °3 D, D I .- 3 4. t S

S -1 I6 3L f f S*3 3 3I . 0 .40 a, t I , &S V.t

sv 3 7 SR S 3Y 40 0b ; . O I)

Sarr 0M (1: & sc Z {^v

Logged BY! Date: _ Rv ed Y DtReviewed BY1 Date: -O II O/ 1110-42
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T CORPORATIO

NALM
rs age I of l

N Sample Collection Log
Project: 825635 PLUM BROOK ORDNANCED WKS

Manager: Steve Downcy

Location Code: TNTC-BEDGW-001
Sample Number: CB3045

Sample Name: TNTC-BEDGY-O01-GW-CR3045-FS

SamplingMethod: LF
Sample 7>pe: GW Sample Purpose: FS

@6) Ct O J)

Containern
Analytical Suite Fit FrtnQty Size Units Type

RFAICOCNumber: No COC M °o oR
Collection Date: 09-APR-02

Colleclyon Time: 16:0)
Start Dept h: 10
EndDepth: 10

Sample Matrix: WATER
Sample Team: 5

ERPIMS Values:
o Sacode:

ffi Zof Cornrrol#:
_M

:9--
\N .....

M . as .

Comments:

A& AMt C&63 P0

Sketch Location:

LoggedBY! Date: ReviewedBY! Date: , , t, pm I
v - v V
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INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Pag I of 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey_ ,,

Location Code:
Sample Number:

Sanmple Name:
.Sampling Methodk

Sample 1)N:
ocrtune:

cm e s0oI

lT-MWO1
CC3009

PBOW-02-GW-IT-MW01-CC3009-00-00

LF
GW Sample Purpose: RE(

RFA/ COC Number: D O'71005 T-LX

Collection Date: * 7(lfot
Collection 77me:

I Start Deptk _ 7

End Depth l0
*1
Ir Sample Mairb: WATER

Sample Team ) & h/V
-(ER) (FB) '- w , ^ .

Containers
Fit FrtBQty SizeJnitb Type

ERPIMS Values:
Sacode:

Lot Confrol#:
Analytical Suite

JwwSrwr X C i 1. L Ai*S$
VOLAJ3 N t3 D 3 AL4 *iL :". . .

- aNS1MVJTIS jN E . 1 - AEmRxKW*

2~ -E-:t$..4, m ;

J. R o.Xffto~.+.-:
3 UW1S ff 13 r, L:' )~iJ l-'-'- 't

TRA S * 4 W ' ' t-W
RAIIDbESS . I;, - 5 mI8 .: -

YtWd1A ps

2.1d
Comments:

WI..'

4A AvuL j%&rk~.aA'k Z z V 'A6.,-i-oC . I I r

* Tt V -. _ s ._ . . ._ . M _4. __
CI,- L T :. I I I "J%J
o:Ar-cu w iauuAU; I

LoggedBY! Date: -V/1 / , ReviewedBY! Date:\y



INTERNATIONAL
TECHNOLOGY Page 2
CORPORATION Sample Collection Log

Project: 825635 PLUM BROOK ORDNANCE WK
Manager. Steve Downey

Location Code: lT-MWOI

Sample Number: CC3009

ql~~t^ o -7.3@ l ,> e S Ai iC4 -if. Str

17011L- V bJu 145 0.

PURGE RECORD:
Initial Time(24hr) DeptltoWster Eb pH Conductivity Tlrbidity DisOxygen Temperature Purge Volume

(ft)q 4 jJ1_MV) (MU (mShm) (TM - (ppm) (C) g9al)
- .. - .. n-.r..�J...5.= - - - . , ,-

i,)5 3C

1,$Vr

0(W

105J

JL31-

6. ;> }- a I

fj.43

to."3
C470

n.qV
II1{.8

-32
I-I

47

-41

- 103

- 107
- (( 3
_ 100

-tos

6lql

&.3sr6. .t5

-15

;6M

&,(a4

's"
twrl
I-ST
-(e 1

0. t

F.&fM

OrA9

CeqqV
I -#f L

0. W

04M71

C-qts
0.sbq9

MiY5X
V.5,75

'1. &

7. t

7.s
10.

Jo6.

LII

4.1

3.2

U.t
41M
7.4

3.0,

O.j

0. Iq
0.04

0.00

6.00

O.oW

I.0
.o Z

v. 01

,' fcfI/(

tt.71
17-*

1r7. 2z.
(7.413

74 4f

'g1-t

msl- ,,1.
_ toot

_JXV0

_.Wo
f, ft
W_�

S4~O4 f

*014(911.-o

-4 4 i i i- 1 1
Sample: 13-fy

I .- - . - I - .- - .
*l O12

R".vi-4 ,,, qJ J

LoggedBY! Date:\ t, [, ReviewedBY! Date: &,-



flCOAPORJQIT MRU

Project Number: 825635
Project Name: PBOW Groundwater
Investigation Slte; :.J "±
RFA/COC Number. P&O'LIOt?,5TL-51,

GROUNDWATER SAMPLlNC RM
Collection Date: FCpd( Form Completed By: .S
Collection TIme: samplpr(s):;
Sample Filtered No):
Weather/to (1) wi,* R5viewed By:

I I I 11 I I I 112A I M. rilm,

MONITORING WELL INFORMATION fuse top of casing (rOC) for all measurementsJ
Wall Numb berj 14, a / Outside Casing Dia. (In): Z Odor A/rAA.
Wel Se8cure No:) Depth to Product (ft): _ _ _ _ _ Vapor Monitor Type., Di I VRAE
Well LabeiedJo) w Total Weli Depth (ft): - Vapor Monitor SIN: / 8 I
Well Condition: Depth to Water (ft): ) - Reading (ppm):
Screen eght: Water Column (ft): &1. 'S" Remarks:
Casing Type: PM Elev. Rat. for Water Level: _________

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casina: Gallonsfoot .0.041 x d2, whe d is casing dameter innhe (0.041 x _ L £)2O(1413 gal

Wei Volume (gallons) U Water Column (It) x Gal/fts u tL fxL Dd. 0/ gallon

Volume of Water In Fllter Pack: Gallor/oot 0.041 x (D2. *, where D i total borehole dia. kiches & d Is Casing dih. In iches- 0.041 x (L(Y -) . ( . Y 2 galft
Filter PackVolume(gal) ((ScreenHelghtlesserof2ftorwatercolumn)xg&U/)xporosIky(O.3)- ((SaeenHeight . l AI... fl)x i2L. galI)xO.3. n 3- gallons

C

Purne Well Volume: Purge Wei Volume a Flter Pack Volune 4 Wel Volume w 3.38 gal + 0.75L gal . .tJ .3 gal
-

I _Purg*WellVolun*(ga)_1 2xPurgeWelVolume(gal r 3 g Volume (gal.) 4 X Purge Well Volume (gal) 8 x Purge Well Volume (gal.) I
I el . . - I .- I
I f.1.) I W. 7L 17 t.1 I It. rEl I ,' I- r-

Purge Cycle Time (24 h) Depth to Water Conductivity pH Ell _Temperature Turity Dis. o, Purge Volume
Uni_ FeWt umhocm Standard Units ppm 'IF NTU ppm galons
Purge Vol 1

Purge Vol 3
Purge Vol 4 J%
Purge Vol _ _

SAMPLE
=

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Smple Container(s) Requested Analysis Method Sample Contanhr(s)

Nitroarmnatlcs wbm s3 2 -1 Liter Amber Glass Dissole TAL Metals 300sAW0i 1-500 rL HDP6 ChoIde __ 1*1 L HOPE
TCL Volatie Organics 5maoiwo3S-40 ml.LGlassV" Total Cyanide - 90Q0A|12 -1 UIter HOPE Sulfate _ _s.3 A Sample for alkalinity,
TCL SVOCs 35 oc 2 -1 Uter Amber Glass Total Organic Casrbon O0 1 -250 MiL Amber Glass ToL Suspended SolIds 182 chloride, sulfate, TSS.
Total TAL Metals 1 1- 500 mL HOPE Nitrate -1 t b 2 Total Dssoletd Soids a101.Ha d e s1 02 _ _ _ _ __ _ _ _ P 5cAnt 10 - ier HPA ~ Toridt y D s ov dS l s 0 combined In wne 1-liter

Hardess1302 Alalw 3S-1 II -IUrHP____ATU__t_ MI HDPE container.



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page I or 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

RFAICOC Number: PB(t021M<L(,y
Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample 7)pe:

QC Pirterrs

co) at !-oog-

XT-BG8-BEDGW-001
CC3001

PBOW-02-GW-IMGB-BEDGW-001-CC3001-

LF
GW Sample Purpose: R.EG

Collection Date:
Collection Time:

-ItI Jow
04zo

hPA,Start Depth: J
EndDeptJ *:

Sample Matrix: WATER

k-0
£.

SampleTeam: bbLyK
(ER) (FB) -

)

Containers
Analytical Suite FIt Frtu Qty Size Units Type

F~L 3~ W F 'A,,: I 250 *mL: ID E

Q~ 1 V EX .N A & z b ~ s
VERLPAT"P

St~ L 1 U a' ~ 3~ 7  1: *L ~ n~ l ss

Comments:

('),

ERPIMS Values:
Sacode:

Lot Control#:

Sketch Location: $7

ii% f~ B0 -t

AD

Logged BYI Date: \) oftw Reviewed BY! Date-l,



PJ INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of t.

Project:

Location Code: fl-BG8-BEDGW-O1
SaMple NMnber: CC3001

825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

d1ot I A 1 -, , ql k -n w P-I, W 4fi - q4 )r r

S4>,Io cttnq h4ti 'Z.o
I. d

ltAk 20;FF top&'.

r WAJ:r r&4 w &O -

PURGE RECORD:
Initial 71me(24hr) DepthtoWater

(Oi)
Eh pH C

(mV) (SU)
Ionductivity Turbidity DisnOxygen Temperature Purge Volume
(MS/cm) (TU) (ppm) (C) (gaP

f
WO&3

os

9 VS-

oq'o
,.l es

.g. I

Sr .-7,

S'. 73

S. 73

,s> -7 g.
'P. 7s-

~~$ -.,7 S

4;
- S

-?i
_ 10oz

_ A19
-;(306
.A ?;L

h . -V3
- AS-0
- xs (

'1.0)

,#1j
-7. 1-),
17, 13

7. *7

-7. af
,7. :a
-7. A

3.31
3.30

3 .53

3. ( t

3 4935. I 4

JSL
26.1

I 2. to

13.3

-7,6
4>.0

Aq~q

o.4o

t. 35
e> - ?,

D. t9I

lo Is
o. q s
,0 - W

I 3. 39

J 3. W

I s-3o
11 1.30
13..Zq

la.3q1-3. 39,

1-3,,3q

% . 'LI

I . i?

3_C0

3. q

Y . x

.I
Z 4 .4-.-...----I & + 4 I

Sample. o09o S. -7 3 -.z;Zg t0D3 I 10 I II.SS Y,~ . (,a
_-- - - - - - : _

.5.pt

Logged BY/ Date: tw >_1R eReviewedBY/ Date:, ,7g



GROUNDWATER SAMPLINC(' ORM
EiJtt~ -
IT 7P~*L i
AXWAr.Vff&

Project Number.
Project Name:
Investigation Site:
RFAICOC Number:

PIBOW 0

8:
PBOWGI

%12�a

!6836 Collection Date: 71(,.jz.
*oundwater Collection Time: :_'?Z

a Sample Flltere Ps o):
5V7- Su- Weather/Tempp: %.

Form CompletedBy: . SSI;
Samolerfs):

1, A-e~ss - oz. iKA
Revlewed Br._ 1_ds10 KA-f'

, 5
0%. (2) _| vu -

__iw_8F*E

r � �' -W, �' W II I I I

(use top of casing (TOC) for ant mea
. .

-

Well Number. -Baq-beb
Well secure No): e S
Well Labeda No): f
Well Condition: n
Screen felght: I F4
Casing Type: PVC.

I____ Outside Casing Dia
Depth to Product (I
Total Well Depth (ft
Depth to Water (ft):
Water Column (ft):
Elev. Ref. for Water

I: 7-0
vo'�x

surementsJ
Odor W"A
Vapor Monitor Type: PID I VRAE
.Vapor Monitor S/N: +? zlqz I? k- ,
* Reading (ppm): O- °04c

Remarks: - -°. 2-tf

A.

-- Jlf-Tll�
_ . _ .

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Watr In Casfna: Gallonsfloot a 0.041 x d2, wheo d Is casing diameter In Inches (0.041 x () * _ _ gal/ft

WM Volume (gallons) s Wter Column (ft) x Ge Kft x GalXft .- . gailons

Volume of Water In !llert Psek GallonsIfoot = 0.041 x (D2. d), where D Is total borehole dla. In Inches & d Is casing dba. In Inches a 0.0 2. ( J ) a _ _glf

Filter Pack Volume (gal a ((Screen Height + lsW r of 2 It or water column) x gP/t x porosity (0.3) ((Screen Hetht ft) x - galit) x 0.3 a gallons

PUia Well Volume: Purge Wll Volume a Filter Pack Volume + Well Volume a ge + gsl .PI gal

I ixPurgeWelIVolume(gaL) I 2xPurgeWellVolumte(gal.) I 3xPurgeWellVolurE}nY 4xPurgeWellVolum*e(gal.) 5 x Purge Well Volume (gal.)

I I I
Pure Cycle Time (24 hN Depth to Water Condu Eh Temperature Turbidity DIsS. °2 Purge Volume

UnIts: ________ Feet u mos . Standard Units ppm OF NTU ppm gallons
Purge Vol 1 _ _J . .

Purge Vol2 2_____ ___ __ _ _=

Purge Vol3 3

Purge Vol 4_ . _

Purge Vol 5_ ____ ___ _ __ .__ ___

SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Anralysh Meihod Sample Contalner(s) Requested Andysis Method Sample Contlnes) Reqwsted Analysb I Method I Surph Confoner(s)

_______________ - _ . .__ . .___ . - .__-_ ___ __ S am le Co ta ne s Re uesteI A nal s I _ _ _ I . __ _ _ _ _

N1foarornatics MMMod53 17- *.1turArMMUeuSs
U18110W5 JAL MOMIS I -Ir f- *ug t rtfl-rl unionra 3253

TCL Volatile Organrit I1030513.40 m .Glass Vials ITotal Cyanide 010iM02 1 -1 Liter HOPE _ Subte I 3
. .

TCL SVOCs

Total TAL Metals
Hordnef

3310QC 2 . 1 Liter Amber Glss Total Organic Carbon 1 - 250 mL Amber Glass Tot Suspended Solids 150.2
t`!V-.- At - - - 1 ... . I t _ _ -

1 - 1 Liter Huv-"

A. Sample for alkaity
chforde, sulfate, TSS.
TOS% and turbidity
conbined l'nse i-lter

HDPco '-r1302

I .500 ML MUME INigh 3532 Total Dissolved SolIds iS0.1

Aikeilnity 1-1 UterHDPE����A TurbIdity 150.1
AnhrKSIK I I I - I Uter HDPES-N-A TubwIdty iso.1



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page I o 2

Project: 825635 PLUM BROOK ORDNANCE WK
Mamager. Steve Downey

Location Code:
Sample Menber:

Sample Name:

Sampling Method:
Sample Type:

QC Partnars:

rn e-C tI

RYA

P13-BED-MW20

CC3003

PBOW-02-GW-PD-BED-MW2O-CC3003-O00-

LF
GW . Sample Pwupose: REG

P aO'T to M -kk104bet
/COC Number: P o¢7 SOTL n-

Collection Date: III-oh z..
Collection Time: t|/tj

Start Depth: I% y? Z
BndDeptk I Y,3

* 4

Sample Matr: WATER

Sample Team: ba
mR) - v- v-

Containers
Analytical Suite Flt FrtnQty Size Units Type

MET'ALM-W Ntf. *l- 2.0

EXPLQSV . N.G 1 ~t tv

VOTlEE . N* D 3 :4b mGSPLSE

CYNZI~tI _K? E Ja .~m 1WZ . S AiK. 1T4GC .- .W N t 4 x i

SATZ 1 t £

TSS eN :. :
TUBSO - N Th -I . r.I. -L.
1AS ' ' ;'. 1 Ti9 '

ERPIMS Values:
Sacode.

Lot Control#:

Comments:

Sketch Location: f ED gAW i

LoggedBY! Date: N , W AV- / Reviewed BY! Date:



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page. 2 of I
I;R,

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

Location Code: PB-BED-MW20

Sample Number: CC3003

7/tb/ez b7o. 1(rsr wA14A u4, wx 31. ge. p

Vor 20l 5dtts . en 4

1(4 Lo ts;

f 4tell 32 Z- P

PURGE RECORD:
Initial Time(24hr) Deptht

, (ft
Conductivity TurbidityaoWater Eh pIT

(mV) (SU)
DissOrygen Temperature Purge Vslume

(MSIcm) (NMl) ipm) (C) (gan)

" SODA

P-I 0 3 IA

rssc

Is. 30
I 6y5-

f.T ,&0

'-10

iq~zo

j q-1 I. (0
t (, 1 I

I Y. wz
I -L.

-35

_yy

-S'q

-SI(
- s-V
-5-T

_ 5-7

6.7
&5; co
6¢2t1
(I.
&. %
6, 2
(", v1
,71
'.,7S5
&.^73

S.f,

s'0 3
5o. 0

S2 5

.51.3

WI, I
-ra I

t) t. 47
AO__.

O. 51P

I S1. 03

0. Q I
O. (e

0.00
0.00

0. oo0
D. 0CZ

II-17

1* O /

3,L7(.
13, 71-

I 3 -tj 3 . r15'

1 .- f
1. 5s 4F

, f

S 3 -.0o.
saw-e-, 4.4 I-b,

- I t I 1- t -� t
Sample: I 1q.2t , Lt 73 b2. A 6A.W lIts 3.Srqe

BuL-c colleS,4' )V. [/ot-rCX -1 Sew$ -;k Jc>
4- v r, Is 'CT. wI (. V, 1 S V; "9 WR l o6~ at I 0 AnJkk

',

Logged BY! Date: Reviewed BY! Date



GROUNDWATER SAMPLINC W'ORM

IT CORO1AI

[MWTI.W

Project Number. 826635
Project Name: PBOW Groundwater
Investigation Site: 6
RFAICOC Number:_ hol'v(bTL_

Col_,ctioni _.
Collection Tni: e
Sample Filtered (e)I No): UV
Woather/Trmp: W S .w-. wi'0h

Form Completed By: V> .
Sampler(s):

Revlewed By: T)&a X

MONITORING WELL INFORMATION [usa top of casing (TOC) forall measurementsI
Well Numbonr. IE I'(k) Outside Casing Dia. (in): 2 Od o r:dfU
Well Secure (KI No): Depth to Product (ft: Vapor Monitor Type: PID f VRAE
Well Labeled "a I No): L.s Total Wall Depth (ft): 's.5 -Vapor Monitor SIN: I45 24./.
Well ConditIon:__ - Depth to Water(ft: f - Reading (ppm): A. 0
Screen Helghlt lJAl a X Water Column (it): '3/. %. Remarks:_______________
Casing Typeo : C. ' WiElev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume of Water InCaisin: Gallons/foot 0o.041 x d2, where d is casing diamter Inches a (0.041 x L____.)2 -gat -
Well Volume (gaUllon) Water Column (nf) x Galft - ft x - Gal/it gallons I

'I

a

I

FerX
y

Volume of Water [n Filter Pack, Gallons/foot 0.041 x (0'- da), where 0 is total borehole dih. In Inches & d Is casing dla. In Inches u 0.041 x (/) - galit

Flitor Pack Volume (gal) a((Screen HeIght+lesserof2 ft or waer column) xgal/It) xpofosty(0.3) a ((Screen Heiht - ft + -3a/t z 0.3 gallons

Purse Well Volume: Purge Weli Volume a Filter Pack Volume +sWell Vol

I 1 x Purge Well Volume (gal.) 2 x Purge We" Volume (gal.)

lumn a. gal s gal a -

3 X Purge Well Volume (gal.) . 4 , Well Volume (gL) j g x Pure Wet Volume (gal.) I
. :

I I

Purge Cycle Time (24 hr) Depth to Water Conductil p1 Ei Temnprature Turbidity Di". 02 Purge Volume

Units: Feet yhosicC e$Iarard Units ppm OF NTU ppm gallons

Purge Vol 1 __. _ _ _ .

Purge Vol 2 V .

Purge Vol 3 _ _ .

Purge Vol4 4 .

Purge Vol5 _ .

SAMPLE _,o
I--------- .

._ SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Conalne*) Requested Analysis Method Sanple Contakn*s) Requested Analysis Method Sample Container(a)

Nitroaromnatcs moo. 30 2 -1 Liter Anber Glass Dissolved TAL Metals 1 1 .500 mL. HOPE Chloride | 325 1 - liter HOPES" WWA

TCL Volatile Organics lce oa0 e 3- -40 L lssVials Total Cyanide os0Xmtn 1-1 Uter HOPE Sulfate *_ __3 A. Sample for alkalinity.
TCL SVOC 21 510Cer Amber Glass Total Organic Carbon o | 1 - 250 rrL Amber Glass ToL Suspended olifd 10|2 chlorid, sulfate, TSS.
Total TAL Metals 3000 | 1- 500 mL HOPE Ntate 3632 Total Dissolved Solids 160.1 T In one 1tur ier
Hardness 1302 _ AlanIty 310.1 i1 - 1 Lar HOPE28N*A Turbidity 1i0.1 HOPE container.



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page I ot 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager. Steve Downey

Location Code: PB-BED-MW24

Sample Number: CC3004

Sample Name: PBOW-02-GW-PB-BED-MW24-CC3004-00O

Sampling Method: LF
Sample Type: GW Sample Purpose:RIEG

QC Partane:

CmC) c £00 5- _ (ER) , (FE) -*

/COC Number: P07jZ. J t-l Se

Collection Date: 714oz. _1
Collection Time: f Yo 0-

ISart Depth: * _ _.__

End Deptk 2".'S
Sample Mafri: WATER

Sample Teams: p

Containers
Fit FdtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot ControlI:
Analytical Suite

)

WrALSS3W-:F Y A 1 250 6Lt.: .P
VA ?-.LS3:W N B I 250 rL YD

TLE N D- 40- J0ts

.EM.O.AT SN K 2. I . .- 2

~TllAi:S3 iN. r .: 1A . -'iDFE .

N -~ * 1 v -.; . i

i ) Ni ; 1 .1 h 1iW- .-
ISS N" N 1 1 4l B '0;

T VI i8P.1 Ni JW I. - s ;w.;w
1si~tDNW 250t f PE$ .>.

Comments:
f! 9r. 0 dAlv.- - ,-w- - ;j (I

Sketch Location:

Logged BY! Date:I ReviewedBY! Date: t l
'11f47-



"J INTERNATIONAL
TECHNOLOGY

I JCORPORATION
Page 2 of,..

Sample Collection Log
act: 82563S PLUM BROOK ORDNANCE WK

Manager. Steve Downvy

(II

Proji

Location Code. PB-BED-MW24
Sample Number: CC3004

A %4ot L4Ak- 2.S1 F-, Ttsq 4 ti 0 /4 c& l .z JZ

x
t 5. 0 'Mto%4 2Sp, %C,- ( SW F't d

k t1cm.: f-, - x -M. -

PURGERECORD:
InItial Time(24hr) DepthtoWater

(ft)

F - ."-

Eh
(mV)

pH Conductivity Turbidiy DissOxyge
(MU) (mSICm) (NW (ppm)

Temperature
(C)

P

. . . _ : .

"a $-
13O2

13o 5
1310

j-3ASr

I330
j ' 33S

1* 3Io
, 3q5
1 3S C
1 35S0
1 4e:>oI14ss

- (. (,7

-,-.LG , '7

_- 4 .
ftjcr

-- 4.7
2%. 1(.-

- :k,. -7

-%C- a.

- 30t

_ 30:F

-3z
- 32L6
-3,4
-30c

_ 35-
-3 5-

35-7
_3 $s7

G .ts

G.'
(..si

I.('

( t* £3&i.j',(,.(,q
1'. (5
G. &

: _

I . C61

L. (09

to 7-/
(,t7

.47
1 ,S;

i, 4-7
8 .2s-

. C O
I . I

SYAJ

I 1*

q -7q

C. q-D

330

3 .0c

0.00

O. 1U

I. 3

b" * 3
O *oc
0. 00

z900
0.400

o 0z

40.°O

t7 -0 2

I

1 3. 27
1 3.40

f 3-37
5k;. 2. 7'

1 3.qo
, 3,S3
i 3. 'qq

It .1 02

I , 99
I X s 01

urge Volume

Oa. - S'

0

1',-

1.7-

A
)

10

3_0

. _ . _- 4 -, *T
Sample: ) qCOS 135sQ I S. & o.oD l At.Y3

3tD _ '9 Loss etr .$ uecl v-3- cl cv es ttrtlt
' 3 1 4 1 .4 - I1 e.p Fc L ;r~ rsf74J

q? 42h. , t1 C
" f L fp j4, .( SC o F la°

Logged BY! Date: ) , 1 ,z.Reviewed BY! Date:
71/Z4oz



GROUNDWATER SAMPLINC -ORMForm ompleed By 1) 1 J'4

ANEB.. 9%-f

Project Number:_
Project Name:
Investigation Site:
RFAICOC Number.

825635
PBOW Groundwater

Collection Date: Wtz./po-
Collection Time:, I j' 1
Sample Filteredte ¶': !e fS
Weather/Temp: wcf 00

Form Completed Byr: )' ) Af 4,
Sampls):

Reviewed By: i J
_ - _ J

Yf7111z-ML.fl_
______ I

'-'- --IBi-1W01 .--- IIII I I I KMY -1 1 I I I ISM I I= I rfiWif

MONITORING WELL INFORMATION [use top of easing (TOC) for a measurements]

Well Number. -I5T -i4J Outside Casing Dia. (in): Odor.________ _ Odor 0K
Well Secure No): 44S Depth to Product (ft): N Vapor Monitor Type: PID / VRAE
Well Labeled( 1No): Total Well Depth (ft): gLF7 -VaporMonitorSIN: # 1t11Z. i sy 4 -
Well Condition: t Depth to Water (ft): 7-A *1 Reading (ppm):_ i________________
Screen Height: > rt? 1Z Water Column (ft): Remarks: I' Z' RO
Casing Type: Mo v[. eV. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

lM f W In Canw : Gallons/foot '0.041 x d'. where d Is cang diameter in Inches = (0.041 x L.__j2) m gal/ft

Woll Volume (gallons) = Water Column (R) x Gal/ft t f x - Galt *9gallons

4.
T. 0

SQ

Volume of War In Finer Peck: Gallons/oot a 0.041 x (D2. ), where D Is total borehole dfa. In Inches & d Is casing dia. In Inches a 0 1 (. a) n _ galft

FilterPackVolume (gal) ((Screen Helght lesserof2 ftorwatercolumn) xgaU)xporosty(0.3) ((Screen Height. Z .ft) x gal/Vf) x 0.3 . gallons

Purn Well Volume: Purge Weln volun a Fiter Pack Volume + Wen Volume - _ Cal + al. gal
_. , .~

I x Purge Well Volume (al) 2 x Purge Wen volume (gdl.) L3 x Purge Wel Volume (gakr 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gaL)

I I -I I I

Purge Cycle Time (24 ho Depth to Water Conductl vt Eh Temperature Tuiblduty Diss. 02 Purge Volume

UnIts: Feet u itos/an j °N T ppm gallons

Purge Vol 1 ._ _ _II .ii.

Purge Vol 2 / .. I
Purge Vol 3 _ _______

Purge Vol 4
Purge Vol 5
SAMPLE

_-- _ 1 _II

SAMPLE ANALYTICAL INFORMATION
Requesatd Analysis I Method I Sample Contalner(s) I Requested Anaysts IMethod I Sample ContaIner(s) I Requested Analysis I Method I Sample Container(s)

r. . - -... I .. r.. I. I'Nitroaromatle MOd. 3 12 * 11 UtrAberlaGI 3Dhsolved TAL Metals I I *UV M mw Unionae M5.3

I § y*-

TvL VolItle Organlat 5201I 1 3 - 40 mL Glsss Ush I Totl Cyanide so u S1Q .2 I1 Ulter HDPE ulb375I __________________________________ _ _E T . _ _I_______________________ _ _ r _

TCL SVOCs 3510C tf 2 -1 Lier Amber Glass Total Organic Carbon I - 250 ml. Amber Glass Tot. Suspended Solids 10.2
l S I-

I -1 Luer Murt^ g

A. Sample for alkaliniy.
chloride, sultale, T8S.
TvS, and turbidfty
combined hl't-e 1-lter
HDPE c~or :

ITo Ttl TAL Metals

iacn

I -500 mL HDPE KIte 3M32 Total Dissoled Solids 18o.1
1���� -- I - - I

1.1 UlerHDPE���A TurbidIty ¶801
Alkailnny 1 - I L~er HDPEm11019A Turbidity MID

. -aI I N
. ..

-



INTERNATIONAL
TECHNOLOGY Page 1 of

1 i1- JCORPORATION Sample Collection Log,;
Project 825635 PLUM BROOK ORDNANCE WK

* Manager: Steve DoWkey

2

* #U&

RFA/COC Number: j()71 L C807 U 7, 21
Location Code:

Sample Numb er:

Sample Name:

Sampling Method:
Sample Type:

QC Fartnes:

(TB) C 2

PB-BED-MW23
CC3005

PBOW-02-GW-PB-BED-MW2S-CC3005-00-0

LF
GW Sample Purpose:REG

(ER) g_ m -

CollectionDate: 7/ll/Oz-
Collection Time: t 5

Start Depth: 4q
End Depth: 1I .

Sample Matrix: WATER

Sample Team:

I

.

Containers
Analytical Suite Fit AruQty, Size UnitS Type

,,W t. .:0'- :mIfI

MTALS3-W - B. -1-. 250 mtL. IIDX
MEXPLOSIVS N C I *.1 . I F Am .: -

'OI>gTIiLES . N..D. nik . . $ 8 [
VOL"A * A

TOC,- . 40w F n;1¢i5..As
..N~ . G.w:OI ~~

X - ?feR. H{ ,':1L . -LaF . ' -40

XTU;0 ' " U I t, " ' ., '
IN *- * ' " ' .' ' ? .,

ERPDMS Values:

Sacode:

Lot Control#:

t *wd Ah t4 4
$a P g a

Comments: 5"~C /5.'T7 r f 4#@. & W. Wi44% e. #II 2Y.7 T) OPh
i - -,I-v--

01,-f-16 T .&iJa11�-VIAA A-iw%14&&V&l

Nf hhIA

- W

Logged BY! Date:. /et 1d ReviewedBY1 Date:,,g ,



W _INTERNATIONAL
TECHNOLOGY
CORPORATION Samnple Collection Log

Project: 825635 PLUM BROOK
bMnager. Steve Downey

Location Code: PBBE-MW25

Sample Number: CC3005

Page 2 aroy

ORDNANCE WK

-ih(1t 'b 4 wdL -4 t rtS 7 q I, Irh W. O , wd4 a PM- s5dd ;f ce

t & 441/ IA'4V LLA~a 1.0

PURGE RECORD:
Initial Tlme(24hr) DepthiteWater

(ft)
Eh pH Cendufivity 1rurbidt DisuOxygen

(NTU (pm)
Temperature Purge Volume

(MV) ( ) (mS/cm) (C) (gal)
. . # * 

,

WWI.§

"1
1030
sirs

1 0 s-sII. 0 f

I I Os,
it( 0

it1' s,4

Is.'I%
1!5. q -

4s. '1)

I s. 9II

IS-.17

.5-. 9 '

;- S7.

- w4

~-9I-;3oc)

l* 2 Yt5
-A9

-1; 0
1 1 6 ,

&*9qk.44

&,qq
(~ .911
,, 10

-~ *

-1, I q

I. &aL

1.73

1.11

I . 3

t. V;s
i, -Zf.

1' I
P.t

1.0
t .3

.S-
1.-I

I *.1

I . -1

I .n?
I . 9

i,24;
. 17

0. Va..

v.0o
C 00

O.oOc

.DO

0.00
.- 00

O.c'>
&. o0

_

/3.0)

I t~q

t .2. As°

I X. 9 X
I X. q I
I ;X. q3

l

1J 4

2.7

3.--a.0

1.o0
'.1 ~ -
s--o
s -. 5

Sample: I I /.- is. I-) -30a X17. 1 I :2'. ;L

.J0g q ff t4

Logged BY/ Date: ) gRed_ BYDteReviewed BY/ Date:
, so#> XA"f/



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page of 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager. Steve Downey

RFA I COC Number: kB 7 Io
Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

PII-BED-MW25

CC3005-MS

PBOW-O-GW-PB-BED-MW25-CC300S-MS-

LF
GW Sample Purpose: MS

Collection Date:
Collection Time:

.7411(0Z.

Start Depth: I T
&nd Deptk I J

Sample Matrix: WATER
QCartrcurs

(T CtCS KMI -
Sample Team: M)kLx

�M) -
.

ERPIMS VAlues:
Containers

Fft FrtnQty Size Units TypeAntca1 SUIte
[EALS3T- Y A.: 1 254k *tzi£ :1PDP

I S

9R1 gS1 ' 3- !, t 1 lt i
.VgiATLES53 .:.14 3.- j '41(&IiS;G 4S *-!';

TC NM W 4Q GI
cY bfE . f W 1 500: .ntL J ...... D;PZ t,

WiiD NMri

ComeNITs: I =
sCf~1D Y .zr . s ,. s

> TZI.W NJ 1Si, 1 bDt rw. ................ ,;
. .~FT v .' *;~ 1 . , .. , ,@

~~qrr .2b -nib

Comments:

Sacode:

Lot Control#: .

$}4 wd rus

5"- (0TrL1kiV74C(," #

Sketch Location:

Logged BY! Dateib,.4 ff"' h Reiee B!DaeLReviewedBYI Date:9 I/t



INTERNATIONAL
RiiTECHNOLOGY Page 2 ofw

CORPORATION Sami~ple Collection Log 2 1'
Project: 825635 PLUM BROOK ORDNANCE WK

Manager: Steve Downey

Location Code: PB-BED-MW25

Sample Number: CC3005-S

LoggedBY! Date:.),j ,> _ A ReviewedBYl Date: ,i :



INTERNATIONAL
TECHNOLOGY

.' ' CORPORATION Sample Collection Log
Pap I of 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

Location Code:
Sample Number:

Sample Name:

Sampling Method.'
Sample 7)pe:

QC Partners:

amB) CCS

PB-BED-MW25
CC3005-MSD

PBOW-02-GW-PB-BED-MW25-CC3005-MSD

LF
GW Sample Pwupose:MSD

J COC Number: PW I7tO1 SoIt<
Collection Date: . Ilidoz
Collection Z7me: 41S

Start Depth: iS5
EndDepth: 1 ty

Sample Marix: WATER

Sample Team.: bf kg
(ER) (PB)

Containers
Fit Frtn Qty Size Units TypeAnalytkal Sule

ERPJMS Values:
Sacode:

Lot Control#:

14,1 J, 1 tiIA C %,41'4

Comments:

Sketch Location:
5LtL OM, / 0 coa4' / CC1Sdo

Logged BY! Date-b G4 /5i .1 R!ReviewedBY1 Dae-toze:?j~v,e



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 of L-

(K)

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

Location Code: PB-BED-MW%25

Sample Number: CC300-MSD

PURGERECORD:
Initial Tlmc(24hr) DepthtoWater

_ I _

Eh pHf Conductivity Turbidity DissOxygen Temperature Purge Volume
(mV) (SUo (mSIcM) (NM Wp) (C) (Po

'3- 0f "e

K>

l'1~

( WS~cG

-I - - 1 -_
Sample;

Logged BY! Daters ), 4 I(- AL RReviewed BY/ Date



Or3 INTERNATIONAL
TECHNOLOGY

; _. CORPORATION Sample Collection Log
Page of 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

RFAI COC Number: _otkSTL___ _
Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample Type:

QC Patmers:

(Cm) CCUSl

PB-BED-MW25
CC3006

PBOW-02-GW-PB-BED-MW25-CC3006-00-0

LF
GW Sample Purpose: FD

Collection Date:
Collection Time:

'iA((0d.

Start Depth: Jfr
End Depth- J

Sample Matrix: WATER

Sample Team: b kI tI
(ER) ffB)

Analytical Suite
Containers

Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Control#:
MTALS3-W-F V A I 2S0: uiL E1DiO

MTAIS3-W N B 1 250 mL IW-EI

LXPLOS~VES N C 1 .1 L A.I8SF

VOLAT.LES3 N D 3. 40 mt gX;- .

E 2 1 14 A-nb. Glass

Comments:

Sketch Location:

I 5 f l ¾Pq dL S d 3005

Logged BY! Date:1 4 Av'- e4l- Reviewed BY/ Date~t.



INTERNATIONAL
*l bTECHNOLOGY

CORPORATION Sample Collection Log
Page 2 o.

Project: 825635 PLUM BROOK ORDNANCE WK
Manager Steve Downey

Location Code: P13-BED-MWZ5

Sample Number: CC3006

PURGE RECORD:
isti2 Tlme(4hr) DeptbtoWater

(ft

Ek pH Conductivity Turbidity DissOxygen Temperature Purge Volume
(mV) (SU) (nSlcsn) (NTU) (ppm) (C) (gal

J.',Z d7�� Lt C3d3oo

I * * + I
Sample:

Logged BY! Date:Q, 4i - Rw1ettReviewed BY/ Date: ,b >-XX



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page I of 2

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

RFA ICOCNurnber: M7 1ozj 2. cci-
Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample 2)ope:

QC ?rtnM=

MB) CC57C03

PB-BED-MW25

CC3007

PBOW-02-GW-PBBED-MY25-CC3007-00-0

LF
GW Sample Pwpose: FS

Collection Date:
Collection lime;

,, _

Start Depth: t•I
EndDepth: 14

Sample Matrix: WATER

. .. _ .

Sanple Team: .ii
(ER) _., (M �

Analytical Suite
Containers

Fit FrtnQty Size Units Type

ERPUMS Values:
Sacode:

Lot Control#:
. _

ME~TLS 3 -t Y A 1 2f# uiLAWtp
MF :TAlS3i N B vi *¢ .n I -D

v~ ~~~I -L ,E.i~E $ N . 1 e 1t , L. iAnM;~La.
Comm fe nts 2 3- 1. } b i *

Comments:

Sketch Location:

5tt tokq I it s50yp

LoggedBY! Date:jb J k ik&.

co . 1. CC WS'5

ReviewedBY!Date.E frk 4ff



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log

Page 2 oft,

(1 , 1

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

Location Code: PB-BIED-MW25

Sample Number: CC3007

PURGE RECORD:
Initial Time(24hr) DepthtoWater

(ft)

Eh pH Conductivity Turbidity DissOxygen Temperature
(mV) (SU) (mSICm) (NWU) (ppm) (C)

Purge Volume
(gal)

P
)0-1-P&0

f 6 C3 6

I . L _. 1
Sample:

'2

Logged BY! Date:-> , Ki Reewe B aReviewed BY/ Date: bOt.Wkaal yhy



( GROUNDWATER SAMPLINC. "ORM
*f . - -

It (va N

AAKcA~f.AOMPl~

�-s

Project Number.
Project Name:_
Investigation Site:
RFAICOC Numbor.

825835
PBOW Groundwater

: tB6 fl- 07 M 'i-i

Collection bow: 7hidt?..
Collection Time: , Itts
Sample Flitreda Y I No): w-t
Weatherftremp:_____ ____r_ _

Form Completed By: b, k .
Sampler(s):_ _

'b,Levitm-Y- R K,
wReviewed By:

. . ,.S_ .],
, , , . _

I.- - .. ~ . I ~- I I q r I f
ffi

{II1E?>1FAWPIBI0tWI=012I#ZGIWWEI I I I 10I I I I I. MM I I I I I IfaI I = ~ I 1M 101

MONITORING WELL INFORMATION (use top of csing (TOC) fo all measurements)
Well Number. Outside Casing DIa. (in): Odor A/ewt
Well Secure No): Depth to Product (ft): A/4 Vapor Monitor Type: PID I VRAE
Well Laboled a I No): Total Well Depth (ft): -, 1c Vapor MonItorSIN:Af2'q'qL7- / -

Well Condition: w,-. Depth to Water (ft): (5, 7 hL - Reading(ptn) 61.0 (m a v
Screen HeIghi: iO P'f Water Column (ft): 7. tf .7 r Remarks:_

Casing Type: P VC Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume oftWater In Casing: Galons/foot m 0.041 x d2, whoa d b caing damter In inche - (0.041 x f .) 2) - - gal/fl

Well Volume (gallons) - Water Column (ft x Gallft ft. e GadiRt galons

.0

I
I 1
4

Volume of Water In Fllter Pack: Gallons/foot 0.041 x (02 d-), where D Is total borehole dla. In "ches & d Is casing die. In Inches a 0.041 x (L Y - (. .Y) u gal/ft
Fiter Pack Volume (gal) - ((Scraen Height + bsserof 2 fI orwatr column) x gal/It) x porosky (0.3). ((Screen Heht_ ft. t) _- gal/t)x0.3 .. .galons
Pura Well Volume: Purge Well Volume * FRts, Pack Volume + Well Volume d ~ gal + - gal " 9al
. - -

Ix Purge Well Volume (gal.)2 x Purge Well Volume (g 1 3Sx Purge Well Voluae (gal.) - 1.4 x Purge Well V!j~wm(~L I x Purge WOUl Volume (gal.)I
I I I I

Purge Cycle Tim (24 hr) Depth to Water ConductltY pH Eh li Temperature Turbidity Diss. O Purge Volume
Units: Feet umhoshcm Standard Units OF NTU pprn gallons
Purge Vol I . __R_,_-__

Purge V ol 2 A__ _ _ _ _ _ _ __ __._ _ _ _ _

Purge Vol 3 _ _ _ _ _ _ _ _ _ _ _

Purge Vol 4=
Purge Vol 5
SAMPLE II - * -* -t I .1. - 1 1 1 I

- - - '1 - - - - - - -

ARAADI =: A~LAIfAl 1K1 snWRfiA'1QF

Requested Analyais Method Sample ContIner(s) Requested Analysis Method Sample ContalnsrOs) Requested Analysis Method Sample Containar(s)
NitroaromaUcs mod.we 2-1 Lte Amber Glass Dissolved TAL Metal.s 1-500mLHDPE Chloride 32S.3 1 -1 LIter HDPEssNGOA
TCLVolabllbOrganIca so 8o 3 -40 ML Glass Vlals Total Cyanide 0o1'ovme 1 -Lft rHDPE Sulfate , nJ5 A. Sample for alkalinity.
TCL SVOCB J57 2 -1 LUter Amber Glass Total Organic Carbon 2060 I - 250 ml. Amber Glass ToL Suspended Solids 1so2 chloride, sulfate, TSS.
Total TAL Metals 1 .600 mL HOPE Nitrate 3ssi Total Dlssolved Solils MA Tomaned In one 1tb er
Hatd.ess uo I-1 -Iter HDPEta.H4RA Turbidity * HDPE cInone



INTERNATIONAL
TECHNOLOGY

I -CORPORATION Sample Collection Log
Page 1 of

U)

Project: 825635 PLUM BROOK ORDNANCE WK
Manager. Steve Downey

RFA I COC Number: 1u 1 Se-4 4
Location Code:

Sample Number:

Sample Name:

Sampling Method:
Sample T7ye:

QC Parhuer:

CM)

PBBEDMW26

CC3008

PBOW-02-GW-PB-BED-MW26-CC3008-OD

LF
GW Sarple Purpose:REG

Collection Date:
Collection Time - 2

Start Depth: /__
End Deptk:

Sample Matrix: WATER

Sample Team: ) kIX JT
_ I(ER) - ` EB) - - -

Containers
Fit FrtnQty Size Units Type

ERPIMS Values:
Sacode:

Lot Confrol#:
Analytical Suite

.,TAIW-W-F Y. A I .'230 L

'AI ES3- W N 4 .1 2 . ]S L- B D P GE

... .
3.Y.A N4 --t ° G

T"O.C NF ML1 On VI4 $ 1

CYKAN 1D M' * J~~

SUE.L.FATE 1. . ..
TL: Siifl'1*-:' :*'' ... , I

ni r! i ,1r i;\ . g

BARM SS"I. I :. I - . ML4 mL .HD1

Comments:
I * - -

A I ,6_ A , - J Inr 1. WIS wv 1,-----~ 5kJ/4 b~r^t 11cw - \v,'
6 . ." . .r I ILi F

Sketch Location: rEtZq 9L - kk- V- t 5c t
-1r44z, - QAI- - )S17-1 V A" V'e 'b

Logged BY/ Date:\), 4 A & Reviewed BY! Date:V>! 1k,



_J INTERNATIONAL
TECHNOLOGY

I_.JCORPORATION Sample Collection Log
Page 2 ot

Project: 825635 PLUM BROOK ORDNANCE WK
Manager: Steve Downcy

Location Code: PB-BED-MW26

Sac pie Nwnber: CC3008

t140eA4 'tD,4|tt 4.wfF xc ~ AtefIttr l-4 -T-1 Oh d," 97I
~)*~4 4 w ~w&(& .~,I

PURGE RECORD:
Initial Tme(24hr) DepthtoWater

(It)

Eb pH
(mV) (51)

Conductivity Turbidity DisnOxygen Temperattr.
(mS/em) (NTU) (ppm) (C)

Purge Volume
(Po)

t T 1 1 1 I I I

Is-l -rt sT.q2-
711 rST j10.

b 1

LC(

I

A I '/ IL
Sample: IV U J r rM-4

Logged BY! Date)) A , 4" 7/,/. Reviewed BY/ Date: Po ts



EiJ
"Abo.atuffe.

Project Number:_
Project Name:-
Investigation Site:
RFAICOC Number!

825635

PBOW Groundwater
Collection Date:
Collection Tlmei
Sample Filtered
Weather/TemnL.

GROUNDWATER SAMPLING 9RM
1 e, tk4-.,- Fonn Completed 8y: >.teS

, A t Sampler(s):
IT L Elm I7S -

4' -

0-1111- Reviewed By: MNa- ,

MONITORING WELL INFORMATION [use top of casing (TOC) for atmeasurementsl

Well Number P D- tWJ, Outside Casing DIa. in): . Odor $Je ,*A
Well Secure ( U No): Depth to Product (ft): J Vapor Monitor Type: PID I VRAE

Well Labeled (f1I /No): Total Well Depth (f): _ ____ _ -VaporMonitorSIN: 14yqZA'2f I V73?y-
Well Conditlon: gt u Depth to Water (ft): . S# -Reading (ppm): 3./ I ?/QV(J W
Screen Height: tS Water Column (Rt): Remarks:_ _ _ _ __ _ _

Casing Type: i-'oElev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume of WaftirnCasIn:. Galbnstoot .0.W1 x d2whet d 1s xsfng dlameer In inches = t.041 x (___2) " gavf

wen Vohlrne (galkins) - YWater Column ft) x Galft l f .t X . Gal f gallons

e 0,4D
k 4
1.

Volume ofWator In Ilter Pack: Gullors/foot a 0.041 x (D2- d2), where D Is total borehole dla. In Inches & d Is casing dla. In Inches = 0.041 x (L ) a_ gayft

Filter Peck Volm e (gal) ((Sceen HeIght +lesser of 2 ft or water column) x gfal/5) x porosity (0.3) = ((Screen Helghtn ftc a t) x 0.3 = gallons

Purne Well Volume: Purge Well Volume a Filer Pack Volume + Well Volume a ____gal + 4 gal w

1 x Purge Well Volume (gal.) 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal) g e Well Volume (gel.) S x Purge Wel Volume (gaL)

I I I

Purge Cycle Time (24 hr) Depth to Water Conductivity Eh Temperature Turbidity Diss. 0O Purge Volume

Units: Vol 1_ _ _ Fee ____ppm_. NT wppm gallons

Purge Vol i_ _ _ _ .
Purge Vol 2 _ _ _ _ _ _ _ _ _ _ _ _

Purge Vol 3
Purge Vol 4 _

Purge Vol 5
SAMPI EI vw z i I ,,,,I ------ -_

SAMPLE ANALYTICAL INFORMATION I
Requested Analysis I Method Sample Contalner(s) i RequestedAmlysls i Method Sample Conftainer(s) I Requested Analysis I Method I Samnple Container(s)

- . - . - I - .- I . I i
Nltroaromatics I tqoamso 12-ILIWeAmberolass Disslsed TAL Metas '- "' I 1 - 5UU ML KUPE"..M. uniorme 32&3

TGL Volatil Organics [WN1 3w!340 mL Glass VaIas Tdtal Cyanlde SO1 O 2 SO 1 .1 Uter HOPE f Sulats . . I 3. S

TCL SVOCs 351CC1 2 -1 Uter Amber Glass Total Organic Carbon 1 - 250 nmL Amber Glass Tot. Suspended Solids i602
l

i - 1 uter HDPE t --
IA Sample for alkalfnity,
chloride. sulfate, TSS.
TOS, and turbidity
combined In+-ne 1-liter
IHDPF core '

1% .t-

!X.Lt=X., ! - --- ---- 1- . I ---Total TAL Motels
130.2

1 - 500 mL HDPE a"2 Total Dssolved Solids 10.1
__________________ 4. 4

Alkalinity 1 1 Llter HDPES" A Turbidity 160.1
__ _ _ _ _ _ _ __ _ _ _ _ _ _ . .-

a a . -



INTERNATIONAL
TECHNOLOGY

!i CORPORATION
Page I of 2

Sample Collection Log
Oct: 82565 PLUM BROOK ORDNANCE WK

Manager: Steve Downey
Proje

Location Code:
Sampte Number:

Sample Name:

Sampling Method-
Sample 7)pe:

QC Nartaerm

(B) te507

MXIR-MW20
CC3002

PBOW-02GW-MX-MW20-CC3002-O0-00

LFI
GW Sample Purpose: REG

FA / COC NumberIp 7 02. STL .

Collection Date: I11d it
Collection rTme: 08>D

Start Depth: 17-
EndDepth: 1

Sample Matria: WATER

Sample Team: 't 14U
-

(MR (YB) -

Containers
Fit FrtnQty Size Units Type

ERPDMS Values:
Sacode:

Lot Control#:
Analytical Suite

CoUqAV 5 l? W 7s 5 4u Vi4k bh*
.

__

Sketch Location:

alt

q ibp

Logged BY! Date: b, Reviwe BY!DatReviewed BY/ Date. :



INTERNATIONAL
TECHNOLOGY
CORPORATION Sample Collection Log Page 2 *f

Project: 825635 PLUM BROOK ORDNANCE WrK
Manager: Steve Downey

Location Code: MK-MW20
Sample Number: CC3002

1130 Tt 1urAS JW r1A. ( J c&

it (4 L bTLJ - If. Vt F4

PURGE RECORD:
Initial Time(24br) DepthtoWater

(it)
Eh pH Conductivity Turbidity
(mV) (SU) (mSIcM) (NTU)

DissOxygen Temperature Purge Volume
(ppm) (C) (Pal

�1 . 4 1 ..- -

ttJ018s

14'3,
"tWi

1*0

I-q

W~s¶
it4A

i "boo

1616

I% ILY

q. fr

Io.qf

ILA

17.13
11.7

-142.

-Z 723

-2 73

-P?L
-177
- Liq

- 3 I
-3 l
ft Lf¢o

0.77

l4v~

Gmo

1 6-40

L14¢
4,*>
4, 17

'r2-
L.%

1.9t,
IN

1.,%7

'L.'o

2,905
;t. R.

13.5

31.7
U.4

2 7.?

33.7
a /S

h L- h'
O.WP

C.04
0.07
o,07

C.*3 I,
0. J:

0.1 f

o .oq
°Z 0q

0. I6

1.03

I ;.q

I,(. 01

l. 3 7

1 3-47

IS C.

1,10 Jr (

0.r-2-'sj 4-j<

- Cstb

_ (-.q-L

I,
.4

c. Z

.
_I 9 * I I I 4

Sample:
_IA 'lC- 4/C. AC A C,- 'Ve,

J-ill"1

4 s- 34 -ft��
Nc- pigs WW4.

Logged BY! Date:4 Q Re e:SReviewed BYJ Date:



-. C
EDTM
IT@ONORPGInO

Project Number:_
Project Name:
Investlgation Site:
RFAICOC Number:

825635 Collection Datei
Collection Time

G"ROUNDWATER SAMPLING 7QRM
': (1 & i t Form Completed B3y: bw >oe

nah9 Samplerks :. 0-PBOW Groundwater
_ .

W"
-F! P60'7102-STLY-

Sample Filtered (Yes _

Weather/Temp:___________ _t__
P - K4 is I-,- / _J-, h 6%,

Reviewed By: K
, 

_ .

MONITORING WELL INFORMATION [us top of casing (toC) for gtmeasurementsI
Well Number. .79i -w Outside Casing Di.a (In): 2. Odor: wo-k, ee4.t-S
Well Secure wNo): _ if S Depth to Product (ft): Ahte Vapor Monitor Type: PD I VRAE
Well Labeled No): l Total Well Depth (ft): - Vapor Monitor SIN:
Well Condition: p n 3 C- 4 h, kve Depth to Water (to: - Reading (ppm): 0,0
Screen Helght. |U, Io) Water Column(ft) Remarks: a oi 4w-f*,
Casing Type: . .J - Elev. Raf. for Water Level.; _____ ____ss ___s____

f ,
MONITORING WELL PURGE CALCULATIONS AND PURGE RECO -' .

Voluma of Water In CasIno: Gallons/foot w 0.041 x d2, whor d Is casing diameter in Inches (0.041 x L...Z..) Q geft
Well Voklune (gahfons)aWaterColufnm(fxGavn x G L. fi nx Oat4'_ Gallft - gallons

Volume of Water in Fllter Pack: Gallonstfoot = 0.041 x (D2 d2), where D is total borehole dla. In Inches & d i casing dla. I inches a 0.041 x ((-L... 2. Z A = - SgI gaut
FllterPeckVolume (gal) ((ScrenHeight.tesserof2ftorwalercolumn)xgaift)xporosiy(0.3)s ((ScreenHeight /0. .ft R -2.-ft)x1d# x 6 gaUrx0.3 3 O 9 gallon
Purge Well Volume: Purge Wei Volume n Fifter Pack Volume .WeDi Volume - I OY g:L + 274 gal .5L .L gal

1 x Purg Wll volume (al.) .2 x Purge Well Voiume (gl) 3x Purgo Well voume (gal)| 4 x Purge Well Volume (gal.) 5 i Pug Well Volune (gaL)
... ... I Dix P 0WllVlme(a.

I S.i,.2'I I I1. I .f 17.'I9 - I 4.).3 L I Zq.I I

Purge Cycle lime (24 hr) [ Depth to Water Conductivity pH Eh Temperalure Turbidity D1s. 02 Pwge Vodun

Unlxs Feet umhos/cm Standard Units ppm OF NTU ppm gallons

Purge Vol __ __

Purge Vol 2

Purge Vol 3 Lk 4_____ c _ _ _ _ _ __ _ a W_
Purge Vol4 .4_ --- - - - - _________ _ _ _ _ _.

Purge Vol 6

ISAMPLLE
I SAMPLE _________________________ a i a 1 I .&

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Container(s) Requested Analysis Method Sample Confain4r(s) Requested Analysis Method Sample Container(s)

Nltroarmeics mo&=o 2 - 1 LterAmber Gless Dissoled TAL Metals I -500 mL HDPE ChlorWide 32 1 Liter HDPEs" MIA. 4m- _

TCL Volatile Organic. -ieS O 3 -40 mL Glass Vlals Total Cyanide 90t&0i2 1 -1 ULter HDPE Sugete 3J63 A, Sample for uIkallinty,

TOL SVOCs s ,/ 2@t Amber Glass TotalOrg&ni Catbon t wO I .2S mL. Anbr Glas Tot Suspended Solids TS.
Total TAL Metals 0 1 - 500 mnL HDPE Nitrate 32 Total DIssolved Solids Ieont Tmbnd nr 1kt r
HaA I A 130- combined In one i4iter

Harnes m Alkainit St 1 -1 ULter HOPE51"ONA Turbidilty 110.1 HDPE conlainrw.



APPENDIX I

CHEMICAL ANALYTICAL DATA SUMMARY

KN3/PBOW/02 aWIFinni Txm doc1 il9 3(12:26 PM)



( Q.

Laboratory and Validation Qualifier Definitions
Plum Brook Ordnance Works

C

Qualifier Lab Definition
Laboratory - Organic

B STUParagon The compound was detected in the sample and in an associated method blank.
E STLUParagon The compound was detected. The concentration exceeds the calibration range of the instrument.
D STL Dilution.
G STL Elevated reporting limit due to matrix interference.
J STUParagon The compound was positively Identified; the reported value is an estimated concentration

between the method detection limit and the reporting limit.
STL Matrix Interference

U STUParagon Not detected. The compound was analyzed for, but not detected above the associated reporting
limit.

Laboratory - Inorganic ______

B STLUParagon The analyte was positively Identified; the reported value Is an estimated concentration between
the method detection limit and the reporting limit.

E STUParagon The anslyte was detected. The concentration Is estimated because of the presence of
Interference.

STULParagon The compound was detected in the sample and in an associated method blank.
N STUParagon Spiked sample recovery not within control limits

U STLUParagon Not detected. The analyte was analyzed for, but not detected above the associated reporting
limit.

Validation - All __ _
8 -The analyte was not detected significantly above the levels found in the associated method blank

or field blanks
The compound/analyte was positively identified; the reported value is an estimated concentration.

R Rejected due to severe deficiencies In the analytical process or supporting quality control data.
The presence or absence of the compound/analyte cannot be verified.

U Not detected. The compound/analyte was analyzed for, but not detected above the associated
reporting limit.

UJ w ith Not detected. The associated reporting limit may be Inaccurate or imprecise.
Samples with 'nv' denotation have not been validtd

KWO4371Appeadia Kapoc.D0C/03IOW2(10:19 AM)
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NON-BACKGROUND CHEMICAL
ANALYTICAL DATA SUMMARY

KN20iW/is DS tDvaflrex 1lAbc/&M/2(5-.47 P")



Plus Brook utduance Works

Monitoring Wells Groundwater

Data Sunmary

(o

Report Date: 03/1803 Page: I of 42

Location Code:
Associated Site:

Sanmple Mo:
Sample Date:

rf-AA2-BEDGW-001

AA2
CB3030

I0-APR-02

Tl-AA3-BEDGW-O0l

AA3
CB3033

10-APR-02

rr-ABG-3EDGW-01
ABG

CB3016
05-APR-02

TT-MNTA-BEDGW-001

MSA
CB3039

12-APR-02

User Test Group
Parameter

EXPLOSIVES

Amino-2,6-dinitrtoolucac, 4-

Amino-4,6-dimtrotoluenc, 2-

Oinitrobeautae, 1,3.

Dinitrotoluene, 2,4-

Diniuotoluene, 2,6-

IMX

Nitrobenzene

Nitrotolucue, 2-

Nitwotoluene, 3-

Nitrotoluen, 4.

RDX

Tchtyl

Thiwobeazene, 1,3,5-

Trinitrolutuee, 2,4,6-

.It lit ns

ug/L

ug/L

UglL

ug/L
ugLuVL

ug/L

ug/L

ug/L
uWL

ug/L

ug/L

ug1L

ug/L

Result QuaL YO -e Qal VQ Result Oual ,Q Result Qual _.

0.20 U
0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

020 IU
0.50 G(U

0.20 U
0.50 U

020 U

0.61 GU
0.20 U

U
U

U
U

U
U
U

U
U

U

U
U
U
U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.20 U

0.20 U

U

U

U

U

U

U
U
U
U
U
U
U
U

U

0.20 U

0.20 U

0.20 U

020 U

0.20 U

0.50 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.20 U
0.20 U

U

U

U
U

U

V
U

U
U
U

U
R
U

U

020 U

0.20 U

020 U

0.20 U

020 1 U

0.50 U

0.20 U

0.75 aGU

0.20 U

020 U

0.50 U

0.20 U

0.20 U

0.20 U

U

U
U

U

U

U

U
U
U
U
U

U
U
U

GEN CHENLISTRY

Alkalinity

Chloride

Cyanidc, total

Hardness

Nitrte

Sulfate

Total dissolved solid6

Total oranic carbon

Total suspended solids

Turbidity

ug/L

ug/L

U&'L

ugfL

uWL

uS/L

uy/L

ugL
ug/L

NTU

586000 J

56000

10 U

700000

100 U

32700

712000

3100

22000

137

650000 J
369000

U 10 U

480000

U 100 U

5000 U

1200000

1000

16000

11l

250000 1

10000

U 10 U

440000

U 1000 GU
U 292000 J

731000
3300

24000
151

691000 J

J 3480000

U 10 U

1580000

UJ 100 U

1400 B

6010000

59W0

24000

1 277

U

U

3

METALS

Alumnurn

Aluminum

Y ug/L

uglL

42.6 B I

195 B B

49.2 B J

104 B B

63.7 B B

39.2 B I

51.1 B J

129 B B



Plum Brook Ordnance Works

Monitoring WVel.s Groundwater

Data Summary

Report Date, 03/18t03 Page: 2 Of 42

Location Code;
Associated Site:

Sample No:
Sample Date:

IT-TNT-BEDGW-001
TNTB

CB3019
05-APR-02

IT-TNTB-BEDWV-002

Tm
C53018

05-APR-02

MK-MWI6

TNTB

CB3017

08-APR-02

MK-MWl7
TNtM

CB303S
12-APR-02

User Test Group
Parnnmptir

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino,4,6-dinitrotoluenc, 2.

Dinitrobezene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

HMX

Nitrobezene

Nitrotoluene, 2-

Nitrotoluene, 3-

Nitrotoluene, 4-

RDX

Tebyl

Trinitrobenzcne, 1,3,5-

Trinirrotolucuo, 2,4,6-

Flt Alihs Result Qunl VOQ. .. Rkulf QuaI VO -Resull ~Q-ua? .kQ.. Reslt Qual VQ

ug(L

ug/L

ugIL

ug/L

ug/L

UW{L
ug/L

ug/L

ug(L

ug/L

ug/L

ug/L

ug/L

020 U

0.20 U

0.20 U

020 U

020 U

0.50 U

0.20 U

020 U

0.20 U

0.20 U

0.50 U

0.20 U

0.20 U

0.20 U

U

U

U

U

U

U

U

U

U

U

U

R

U

U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U
0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.20 U

0.20 U

U

U

U

U

U

U

U

U

U

U

U
R

U

U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

0.20 U

020 U

0.20 U

0.50 U

0.20 U

0.20 U

0.20 U

U

U

U

U.

U

U

U

U

U

U

U

R

U

U

22

26

3.0 U

5.S

4.0

7.5 U

3.0 U

3.0 U

3.0 U

3.0 U

7.5 IU

3.0 U

3.0 U

68

U

I1

U

U

U

U

U

Ui

U

U

GEN CHEMISTRY

AlaUnity

Chloride

Cyanide, total

Hardness

Nitrate

Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

Turbidity

.agIL

uglL

uglL

ugtL
ug/L

ugIL
ug/L

ug'L

ug/L

NTU

37500

761000

10 U

420000

1000 G U

32100 J

1520000

3400

4000 U

38.4

365000 1

l 117000

U 10 U
390000

U) 1000 G U
165000 3

740000

3000

U 4000 U

J 72.6

16QO BI

i 1700

U 10 U

430000

Wi 42 B

719000 1
868000

2000

U 150000

1 156

B 1900 B 3

1 2100

U 10 U
272000

t100 U

286000

518000

1600

4000 U

0.98

B

U

U

U

METALS

Aluminum

Aluminum (
Y ug/L

ug/L

66.6 B B -- 64.2 B

54.8 B 1 ( 45.4 B

B

i

1480

2380

4680

4600



(
Plum Brook. anace Works

Moultorlng Wells Groundwater

Data Summnary

('

Report Date: 03/1/03 Page: 3 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MW I 3
lNIC

CB3025
10-APR.02

POB-ED-MW14
WARP

CB3022
08-APR.02

PB-BED-MWIS

PRRP

CB3041
1 5-APR402

PB-BED-MW16

UTTA
CB3037

I I-APR-02

User Test Group
Parznituour

It"LOSIWES

Amino-2,6-dinitztolucoo, 4-

Amino-46dinitrotoluew. 2-
Diuitrobcazcu, 1.3-
Dinitrotolueae, 2,4-
Dinitrotoluent, 2,6-

SMX

Nitrobenzenz

Nitrotolueo, 2-

Nitrotoluene, 3-

Nitrotolucnc, 4-

RDX

Tetryt

Tnhitobenzene, 1,3,5-

Trinitmotolucoe, 2.4,6-

uglL

ur/L

ug(L

ugtL

ug/L

ug/L

oWL
u&IL

ug/LUL
ug/L

ugL

ug/L

Result Qual VQ

1.1 GU U

020 U U
0.20 U U

0.20 U U
0.42 GU U

0.50 1U U

0.55 GU U

0.20 U U

0.20 U U

0.35 GU U

0.50 U U
0.20 U U
0.20 U U

0.20 U U

Resul quaI ro--

2.0 U
2.0 U

2.0 U

2.0 U

2.0 U

5.0 U

2.0 U

2.0 U

2.0 U
2.0 U

5.0 U

2.0 U

2.0 U

2.0 U

U

U

U
U

U

U
U

U

U

U

U
a

U

U

_&Asul: Oual VKQO

0.97

0.20 U U

0.20 U U
0.20 U U

2.1 GU U

0.50 IU U

0.35
0.20 U U

0.20 U U

0.20 U U

0.51
0.20 U U

1.5 GU *U

1.3

Resu& Qual YQp

2.4 GU U
0.40 U U
0.40 U U

1.0 GU U

1I

1.0 IU U
0.40 U U

0.40 U U

OAO U U

0.40 U U

6.8 GU U
OAO IU U

4.3 GU U

0.49 GU U

GEN CHEMISTRY

Alkalinity

Chloride
Cyanide, total

Mardness

Nitrate

Sulfate

Total dissolved solids

Total organic carbon

Total suspended solids

Turbidity

uglL

ug/L

ug/L
ug/L

ugL

ugL

ug/L
ug/L

ug/L

NTU

476000 J

4220000

10 U U
1960000

100 U U

66600
4810000

7400
32000

585

481000 J

75600

38

1230000

79300

2660000 J

7360000

937000

54000

0.50 U

501000 I

J 2100000

10 U U

1490000
1000 GU U

103000

3720000

6500
25000

U 140

75900

10 U U

700000

2000 GU U

734000

1450000

5500

14000

8.0

METALS

Aluniaun

Aluminwm

Y ugL

ufL

86.4 B i
177 B B

94.8 B B

S7.5 B B

52.4 B B

74.8 B B

61.4 B B

85.3 B B



Plum Brook Ordnance Works

Mooitoring Wells Groundwater

Data Summary

Report Date: 03/1lM03 Page: 4 of 42

Location Code:
Associated Site:

Sample NVo:
Sample Date.

PB-BED-MW17

TNTA

CB3014
I 1-APR-02

PB-BED-MW18

TNTA

CB3015
05-APR-02

PB-BED-MWI9
AA2

CB3013

04-APR-02

PB-BED-MWV22

DGP

CB3009
04-APR02

User Test Group
Prantmplor

EXPLOSIVES

Amrno-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2.

Dhitrobenzene, 1,3-

Dinitrotohuene, 2,4-

Dinitrotoluene, 2,6-

HMX

Nitobeazene

Nitrotoluene, 2-

Nitrotoluene, 3-

Nitrotoluene, 4-

RDX

Tet)l4

Trinitrobenzene, 1,3,5-

Trinitrotoluene, 2,4,6-

-PE Lknikt Result Oual VQ Result Qua! YQ Result Qual !LOQ Resul ual ZQV

ug/L

uWL

ug/l.

ug/L

utgL

ug/L

u&/L

ug/L

ug/L

ugL
ugfL
ug/L

ug/L

ug/L

3.4 GU U

0.20 U U

0.20 U U

0.20 U U

0.25 GU U

0.50 U U

0.20 U U

0.55

0.20 1U U

0.20 U U

6.5 GU U

0.20 U U

0.20 U U

0.20 U U

874000 J

2210000

10 U U

1330000

1000 GU U

42700

3020000

5300

18000

92

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.21 GU

0.31

0.30

0.20 U

0.50 1 U

0.65 GU

0.20 U

0.20 U

350000 J

12900000

10 U

7000000

1000 GU

440 BJ

15200000

1400

4000

69.0

U

U

U

U

U

U

U

0.93 GU

0.20 U

0.20 U

0.20 U

0.20 1U

0.50 U

0.20 U

0.20 U

0.20 U

0.20 U

0.17 J
0.20 U

0.20 U

0.20 U

U

U

U

U

U

U

U

U

U

U

I
R

U

U

0.20 U

0.20 U

0.20 U

0.20 U

0.20 U

0.50 U

0.20 U

020 U

0.20 U

0.20 U

0.50 U

0,20 U

0.20 U

0.20 U

U

U

R

U

U

GEN CHEMISTRY

Alalinity

Chloride

Cyanide, total

Hardness

Nitrate

Sulhte

Total dissolved solids

Total organic carbon

Total suspended solids

Tutrbdity

uWL

ug(L
ugL
ug/L
ug/L
ug/L

ugtL

ugfL
ug/L

NTU

302000 1

1 373000

UW 10 U

424000

UJ 2000 CU

B 32200 J

651000

5900

44000

J 164

416000 J

J 86300

I 10 U

388000

U 2000 U

5000 U

476000

2200

4000

76.4

METALS
Aluminum

Aluminum (

Y ug/L

ugtL

53.2 B 1 - 71.3 B

97.0 B B ( 79.2 B
C.1

B

.1

66.6 B B

56.2 B J

64.5 B B

71.3 B J f



C
Pluma Brook (i unance Vorks

Moaitoring Wells Groundwater
Data Sumnuary

(',

Report Date 03/18/03 Page 5 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MW23
PRRP

CB3040

I I-APR-02

PB-BED-MW27

DGP

CB3012
09-APR"02

PB-TNTA-MW10

TNTA

CB3042
15-APR-02

PB-TNTA-MWI I

TNTA

CB3043
15-APR-02

User Test Group
Parametpr

EXPLOSIVES
Aoino-2,6-dinitrotolucue, 4-
Amino-4,6dinitrotoluene, 2-
Dinitrnbren 1,3-
Dinitrotoluene, 2,4-
Dinitrotolucne, 2,6-
HMX
Nitrobenzene
Nitzrtoluene, 2-
Nitrotolucau, 3-
Nibuoluene, 4-
RDX
Tetryl
Tinitnrobnzenc, 1.3,5-
Trinitrotoluenc, 2,4,6-

&ls 11ttily

ug(L

uglL
UR/L
uf/L

ug/L
ugtL

uglL

ug/L
uglL

ug/L

ugIL

UWL

ug/L

&RUd Qual YQ. PResl WL Q. Result QuiaL VQ Result Qudal

1.6 GU
1.0 lU

1.0 U

1,0 lu

3.6 GU
2.5 IU
1.0 U

1.0 U

1.0 U

1.0 U

2.5 U
1.0 U

1.0 U

1.3 GU

U
U
U
U
U

U

U
U
U
U
U
U
U
U

0.20

0.20

0.20

0.58

0.59

0.50

0.20

0.20

0.20

0.20

0.50

0.20

0.20

0.20

U
U
U

U
U
U
U

U
U
U
U
U

U

U
U

U
U
U

U

U
U
U
U
U

0.20

0.20

0.20

0.20
0.20

0.50

0.20

0.20

0.20

0.20

0.50

0.20

0.20

0.20

U

U
U
U
U

U
U
U
U
U
U
U
U
U

U
U

U
U
U

U

U
U
LI

U
U
U
U
U

16
46

5.0

5.0

5.0

12
5.0

5.0
5.0

5.0
12

5.0

5.0

110

U
U
U

U
U
U
U
U
U
U
U

U
U
U

U
U
U

U

U
U
U
U

GEN CHEMISTRY

AU~
Chloride

Cyanide, total
Hardness

Nnratc

Total dissolved olids

Total organic carbon

Total suspended solids

Turbidity

ug`L

ug/L

Ug(L

ugh.

NTU

246000 J

6400000

10 U

5740000

100 U

218000

12500000

6400 J

1660000

6500

488000
194000

U 10

1750000

U 100

868000

2280000

3500

499000

1470

J

U

U

378000 J

40100

U 10 U

738000

U 1000 GU

261000

792000

4000

14000

36.2

402000 J
10500

U 10 U

611000

U 1LOW GU

309000

848000
9000

74000

7S.5

U

U

METALS

Aluntinumn

Alutainlun

Y up/L

ug/L

38.1 B J

104 B B

59.0 a J

232 B

36.0 B B

60.0 B B

35.6 B B

807



Plum Brook Ordnance Works

Monitoring Wells Groundwater

Data Summary

Rqort Date: 03/1103 Page: 6 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-TNTC-MW3
TNTC

CB3027

10-APRL02

PB-TNTC-MW4

TN1C
CB3028

10-APR-02

PB-TNTC-MW5

TNTC
CB3029

08-APR-02

TNTA-BEDOW-001

TNTA

CB3044
15-APR-02

User Test Group
Pntermeter

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

AminoA,6-dinitotoluene, 2-

Dinitrobemene, 1,3-

Dinitrotoluene, 2,4-

Dinitrotoluene. 2,6-

HMX

Nitrobenzene

Nitrotoluene, 2-

Nitratoluene, 3-

Nitrotoluene, 4-

RDX

Tetryl

Trinitrobenzene, 1,3,5-

Trinitmtoluene, 2,4,6-

. Maltzi Result Oual YQ Rsull Oual VQ. Result Qual QO Result Qual ±Q.

ug/L

ug/l.
ugtL

u&/L

ug/L
ug/L

ug~l.

ug/L

u&/L

ug/L

ug/L

uoWL

uglL

0.20

0.20
0.20

0.20

0.20

0.50

0.20

0.20

0.20

0.20

0.50

0.20

0.20
0.20

U
U

U

U

I-

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U
U

U

U

U

U

U

U

U

0.20

0.20

0.20

0.20

0.20

0.50

0.20

0.20

0.20

0.20

0.50

0.20

0.20

0.20

U

U
U

U

U

U

U

U

U
U

U

U

U

U

U

U

U

U

U
U

U

U

'I

U

U

U
U

U

0.20

0.20

0.20

0.20

0.20

0.50

0.20

0.20

0.20

0.20
0.50

0.20

0.20

0.20

U
U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

R

U

U

1.3

0.55

020 U

0.20 U

0.20 U

0.50 IU

0.23 G U
0.20 U

0.20 U

0.20 U

2.6 GU

0.20 U

0.20 U

0.20 1U

U

U

U

U

U

U
U

U

U

U

U

U

GEN CHEMISTRY

Alkalinity

Chlonde

Cyanide, total
Hardncsa

Nitcate

Sulfate

Total dissolved solids
Total organic carbon

Total suspended solids

Turbidity

uglL

ug[L

ug/L

ug/L

uglL

ugIL

ug/L

ugL

ugfL

NTU

233000

4500

10

496000

100

248000

670000

2000

21000

59.0

U

U

U

351000

20000
U 10

980000

U 120

749000

784000

1100

37000

147

i

U

229000

4800

U 10

284000

100

163000

506000

2900

75000

112

i

U

U

i

282000 J

j 4810000

U 10 U

5020000

U 1000 GU

388000
7960000

10700
1080000

605

U

U

METALS

Aluminum

Aluminum (
Y ug/L

ug/L

57.2 B J 595
128 B B (. 1190

B i 70.4 B B

164 B J
74.0 B i

8300 1 (



( - Pluju Broek-. . IDance Works
Monitoringg IVls Groundwater

Data Su1nunary

(-

Report Date: 03118/03 Page: 7 of 42

Location Code:
Associated Site:

Sample Noo:
Sample Date;

TNTB-BEDGW-03
TNTB

CB3024
10-APR-02

TNTB-BEDGW-004

1Mm

CB3023
0O-APR-02

Result Qual Zqp

TNrC-BEDGW-001
TIte

CB3026
09-APR-02

Re&sul ual VQ
User Test Group

EXPLOSIVES
Amino-2,6-dinitotoluoac 4-
Amino4,6dinitrotolucne, 2-

Distitobenzenc, 1,3-
Dinitrotoluene, 2.4-
Dinitrotolueno, 2,6-
HMX

Nitrobezen
Nitrotoluene, 2-
Nitrotoluene, 3-
Nitrotoluene, 4-
RDX

Tebyl
Trnuobeonze, 1,3,5-
Trinitrotoluene, 2,4,6-

-E f-nits Resgu (>uaJ VQ-

ugrL

ugtL

uglL

ugL

u&WL

UgIL

UgWL
ugJL

ugIL
ug/L

u&/L
ug/L

0.20 U
020 U

0.20 U
0.20 U
0.20 U
0.50 U
0.20 U
0.20 U
0.20 U

0.20 U
0.50 U
0.20 U
0.20 U
0.20 U

U
U
U
U
U
U

U
U
U
U
U
U
U
U

0.20 U
0.20 U
0.20 U
0.20 U
0.20 U
0.50 U
0.20 U
0.20 U
0.20 U
020 U
0.50 U
0.20 U
0.20 U
0.20 U

U
U
U
U
U
U
U
U
U
U
U
R
U
U

020 U
0.20 U
0.20 U
0.20 U
0.20 U
0.50 U
0.20 U
0.20 U
0.20 U
0.20 U
0.50 U

0.20 U
0.20 U
0.20 U

U
U
U
U
U
U
U
U
U
U
U
U
U
U

GEN CHEMISTRY

Alkalinity
Chloride
Cyanide, total
Harnenss
Nitrate

Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ugfL

uglL

ug/L
ug/L

ugL

ugIL

ug/L

ug/L

ugtL
NTU

68600 J
3720000

10 U

2500000
100 U

31100
5370000

4600
15000

9250

123000 J
2800

U 10 U
330000

U 100 U
160000 1
37S000

2900
26000

53.6

562000 J
j 242000

U 10 U
1450000

U 100 U

1030000
2200000

1400
11000

1s5

U

U

METALS

Aluminum

Aluminum
Y ug/L

ug/L

56.7 B I
6410

68.3 B B
163 B I

64.1 B J
90.6 13 B



Plum Break Ordnance Works

Monitoring Wells Groundtater
Data Summary

Report Date: 03/1 8/03 Page: 8 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

_ YL Uni

rr-AA2-BEDGW-Q01
AA2

CB3030
10-APR-02

Resul Oual YpQ

fl.AA3-BEDOW-001

AA3

Ci3033

10-APR-02

Result UqeL Y

rr-AB-BEDGW-01

ABG

CB3016

05-APR-02

Result Qual KQ

iT-MNTA-BEDGW-0I

MSA
CB3039

12-APR-02

Result Qual VQ
User Test Group

Pa17mM&Ie

METALS

Antimony

Antimony

Arsenic

Arsenic

Barium

Barium

Beryllium

Beryllium

Cadmium

Cadmium
Calcium

Calcium

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper

Iron

Iron

Lead

Lead

Magnesium

Magnesium

Manganese

Manganese
Mercury

Mercury

Nickel

Nickel (

Y ug/L

uglL

Y ug/L

ugfL
Y ug/L

ug/L

Y uglL

ug/L

Y ug/L
YugtL

Y ug/L

ug/L
Y ugtL

ug/L

Y ug/L

ug/L
Y ug/L

ug/L
Y ug/L

ug/

Y uZ/L

ugL

Y ug/L

ug/L
Y ttg/1

ug/L
Y ug/L

Y ugfL

ug/L

60.0

60.0

9.0

6.6

336

368

5.0

5.0

5.0

5.0

89900

99400

10.0

1.3

3.4

9.2

25.0

25.0

124

2020

3.0

3.0

57100

58000

207

228
.2

.2

60.0

60.0

10.0

10.0

78.1

80.2

5.0

5.0

5.0

5.0
104000

104000

10.0

10.0

50.0

50.0

25.0

25.0

100

3.0

3.0

67100

69300

17.0

20.7

.2

.2

60.0

60.0

10.0

10.0

78.2

82.7

5.0

5.0

5.0

5.0

184000

186000

10.0

10.0

50.0

50.0

25.0

25.0

5630

9130

3.0

3.0

36600

36700

860

872

.2

.2

40.0

40.0

60.0

60.0

10.0

10.0

398

388

5.0

5.0
5.0

5.0

316000

305000

10.0

10.0

50.0

50.0

25.0

25.0

100

376

3.0

3.0

239000

236000

380

38S

.2

4.
40.0

40.0

U

U

U

U

U

U

U

U

U

U

U
U
U

U

U

I
U
U

U

U

U I

U ,.

U U
U 11

U U

U U
40.0 U U - 40.0 U U

4.0 B J 3 40.0 U U



( Plun Brook., Aaaee Works

[lonitoring Wells Groundwater

Data Sunmsry

Cf'

Repoit Date; 03/11/03 Page: 9 of 42

Location Code:
Associated Site:

Sam#sple No:
Sample Date:

rr-TNTB-BEDGW-001

TNTB
CB3019

05-APR-2

IT-TNTB-DEDOW-002
TNIB

CB3018
05-APR-02

MK-MWI6
TNTB

CB3017
08-APR.02

MK-MWI7
TNTB

CB3038
12-APR-02

User Test Group
Pnranietr

METALS

Altimony

Autimony
Asenic

Anai

Barium

Barium
Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Calcium

Chromium

Chromium

Cobat

Cobalt

Copper

Copper

lIon

Lead

Lead

Magnesium

Magxesium

Mangaee

Manganese

Mercury

Mercury
Nickel

Nickel

-FA Lhlnsi Result Oual VQ

Y ug/L

ug/L
Y ug/L

Y ug/L

uS/L

ug/L

Y ug/L

ugtL

Y ugIL
ugWL

Y ug/L
ug11L

Y ugaL

ug/L
Y ugaL

ugL

Y uf/L

ugL

Y ug/L

ug/L

Y ug/L

uWL
Y uWL

ug/L

Y ug/L

uVL

Y ug/L

ugL

60.0 U U
60.0 U U
10.0 U U

10.0 U U

974

1080
5.0 U U

5.0 U U

5.0 U U

5.0 U U
91YO

91500

10.0 U U

10.0 U U

50.0 U U

50.0 U U

25.0 U U
25.0 U U

100 U U

100 U U

3.0 U U
30 U U

52600
55500

51.1 J

33.2

2 U U

.2 U U
40.0 U U
40.0 U U

Resulf Qual VO

60.0 U U
60.0 U U
10.0 U U

10.0 U U

403
411

5.0 U U

5.0 U U

5.0 U U

5.0 U U
105000

110000

10.0 U U

10.0 U U

50.0 U U
50.0 U U
25.0 U U

25.0 U U
100 U U

100 U U

3.0 U U
3.0 U U

41400

43000
32.2
33.8

.2 U U

.2 U U
40.0 U U
40.0 U U

Result Qual ZQ.

60.0 U U
60.0 U U
10.0 U U

10.0 U U

8.4 B J

13.1 B I

0.76 B I

0.82 B i
5.0 U U

0.59 B J
127000

125000
10.0 U U

10.0 U U

45.3 B J
47.3 B i

3.2 B B

7.4 B i

695

11300

3.0 U U
1.9 B J

47900
48600

8290
8520

.2 U U

.2 U U

76.0
80.4

Resul Qual VOQ

60.0 U U
60.0 U U
10.0 U U

10.0 U U

14.1 B J

14.6 B i

2.0 B i
2.4 B B
5.0 U U
5.0 U U

78200
79400

10.0 U U

10.0 U U

95.5

95.7

25.0 U U
25.0 U U

11500 J
31800 J

3.0 U U

3.0 U U
22200
23000

1330
1350

.2 U U
2 U U

214
208



Plum Brook Ordnance Works

Monitoring Wells Groundwater

Data Summary

Report Date: 03118/03 Page: 10 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MWI3

TNTC

CB3025
10-APR-02

PB-BED-MWI4

WARP

CB3022

08-APR-02

Result Qual VQ-
User Test Group

Paraneter.
METALS

-ELL LItLLL. Result Oual YOQ

Antimony

Antimony
Aiienic

Arsenic

Barium

Barium

Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Calcium
Chromium

Chromium

Cobalt
Cobalt

Copper

Copper
Iron

Iron

Lead

Lead

Magnesium

Magnesium

Manganese

Manganese

Mereuy

Mercury

Nickel
Nickel

Y ug/L

ug/L

Y ug/L

ug/L

Y ug/L

ug/L
Y ug/L

ug/L
Y ug/L

ug/L

Y ug/L

ug/L
Y ug/L

ug/L

Y ug/L

uglL
Y ug/L

ug/L

Y ug/L

ugtL

Y ug/L

ug(L
Y ug/L

ugtL

Y ug/L

uWI

Y ug/L

uglL

Y ug/L

ug/L

60.0 U U 60.0 U U

60.0 U U 60.0 U U

2.5 B J 9.0 B J

10.0 U U 9.5 B J

2680 51.4 B I

2680 51.4 B J

5.0 U U 5.0 U U

5.0 U U 5.0 U U

5.0 U U 5.0 U U

5.0 U U 5.0 U U

364000 321000

351000 325000

10.0 U U 3.0 B J

10.0 U U 3.4 B J

50.0 U U 265

50.0 U U 267

25.0 U U 92.0

25.0 U U 94.8

100 U U 417

335 .1 438

3.0 U U 3.6

3.0 U U 3.6

347000 229000

33400 230000

18.0 136

23.7 136

.2 U U .2 U U

.2 U U 2 U U

40.0 U U ( 276

40.0 U U - 278

PB-BED-MW15
PRRP

CB3041

15-APR-02

Result Qal O

60.0 U U

60.0 U U

10.0 U U

10.0 U U

855

856

5.0 U U

5.0 U U

5.0 U U

5.0 U U

286000

287000

10.0 U U

10.0 U U

50.0 U U

50.0 U U

25.0 U U

25.0 U U

100 U U

142

3.0 U U

3.0 U U

236000

234000

63 B I

7.0 B .

.2 U U

. U U

40.0 U U

40.0 U U

PB-BED-MWI6
UTlA

CB3037

I l-APR-02

Result Qual IVO

60.0 U U

60.0 U U

10.0 U U

10.0 U U

18.4 B J

19.2 B J

5.0 U U

5.0 U U

5.0 U U

5.0 U U

330000

318000

10.0 U U

10.0 U U

50.0 U U

50.0 U U

25.0 U U

25.0 U U

100 U U

100 U U

3.0 U U

3.0 U U

32000

31700
6.8 B .

17.0

.2 U U

.2 U U

40.0 U U

3.2 B I( ...
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Plum Breok Otuuance Works
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Report Date: 03/18/03 Page: 11 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

r&dnift

PB-BED-MW17

TNTA

CB3014
I I-APR-02

Resul QutaL YQ

PB-BED-MWIS

CEB301
05-APR-02

Result .uyal YO

PB-BED-MW19.

AA2

CB3013
04-APR-02

PB-BED-MW22

DOW
CB3009

04-APR.02

User Test Group
frranteteL

UETALS

Reslt Owal VO Result Oual VQ.
-

Antimony
Antimony
Arsenic
Arsenic

Barium
BaSium

Berywium

Cadmium

Cadmium
Calcium

Calcium

Cbhmium

Chmromiun

Cobalt
Cobalt

Copper

Copper
Imn.

bon
Lcad

Lead
Magnesium
Magnesium

Manganese
Manganese
Mercuy

Mercwy
Nickd
Nickel

Y ug/L
ug/L

Y ug/L

ug/L

Y ugftL

uWL

Y ug/L

ugtL
Y ugfL

ug/L

Y ug/L

ug/L
Y U&IL

ug/L
Y ug/L

uglL

Y ug/L

ug/L

Y uL

ug/L

Y ug/L

uWL
Y ug/L

ug/L
Y ug/L

ug/L

Y ug/L

u&/L

Y ug/L

ug/L

60.0 U U

60.0 U U
4.0 B J

4.5 B J

1070
1090

5.0 U U

5.0 U U

5.0 U U

5.0 U U
273000
268000

10.0 U U

10.0 U U

50.0 U U

50.0 U U

25.0 U U

2S.0 U U
100 U U

100 U U

3.0 U U

3.0 U U
243000
250000

10.2 B J

8.4 B I
.2 U U
.2 U U

40.0 U U
40.0 U U

60.0 U U
60.0 U U
10.0 U U

10.0 U U

1330
1290

5.0 U U
5.0 U U

5.0 U U

5.0 U U
1370000
1390000

10.0 U U

10.0 U U

50.0 U U
50.0 U U
25.0 U U
25.0 U U

100 U U

100 U U

3.0 U U
3.0 U U

929000
943000

107

109
.2 U U
.2 U U

40.0 U U
40.0 U U

60.0 'U

60.0 U
10.0 U

10.0 U

$52
892
5.0 U
5.0 U
5.0 U
5.0 U

109000
121000

10.0 U
10.0 U
50.0 U
50.0 U
25.0 U
15.6 B
100 U
100 U
3.0 U
3.0 U

44000
41900

2.5 B
2.2 B
.2 U
.2 U

4.3 B
3.5 B

60.0 U U
60.0 U U
10.0 U U

10.0 U U

617
620
5.0 U U

5.0 U U

5.0 U U
5.0 U U

121000

123000
10.0 U U

10.0 U U

50.0 U U
50.0 U U
25.0 U U

25.0 U U
100 U U

43.2 B i
3.0 U U
3.0 U U

35700
35800

43.3

45.1

.2 U U
.2 U U

40.0 U U
40.0 U U



Plum Brook Ordnance Works
Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03 Page: 12 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MW23
PRRP

CB3040
11-APR-02

User Test Group

Parameier
METALS

El z t& i t Result OumL P

Antimony

Antimony

Anenic

Arsenic

Barium
Barium

Beryllium
Beryllium

Cadmium

Cadniium

Calcium

Calcium

Chromium

Chromiun

Cobalt

Cobalt
Copper

Copper

Iron

Iron

Lead

Lead

Magnesium

Magnesium

Manganete

Manganese

Mercury

Mercury

Nickcl

Nickel

Y ug/L

Y ug/L

ug/L

Y ugIL

ug/L
Y ug/L

ug/L
Y ug/L

ug/L

Y ug/L

ugtL

Y ug/L

ug/L

Y ug/L

ug/L
Y ug/L

ugtL

Y uglL

ug/L
Y ug/L

ug/L

Y ug/L

ug/L
Y ugfL

ug/L
Y ug/L

ug/L

Y ugtL

ug/L

60.0 U

60.0 U
10.0 U

10.0 U

104 B

106 B

5.0 U

5.0 U

5.0 U

5.0 U

857000

859000

10.0 U

6.1 B

50.0 U
50.0 U

25.0 U

25.0 U

4450

5640

3.0 U

3.0 U

575000

591000

212

219

.2 U

.2 U

PB-BED-MW27

WGP

CB3012

09-APR-02

t0 Resulr QuaI VQ

U 60.0 U U
U 60.0 U U
U 5.2 B I

U 10.0 U U
J 83.6 B J

J 93.8 B J

U 5.0 U U
U 5.0 U U
U 5.0 U U

U 1.1 B J

378000

370000

U 1.4 B J

3 24.4

U 50.0 U U
U 10.9 B I
U 25.0 U U

U 6.3 B B
J 189 J
J 257000 J

U 3.0 U U

U 3.0 U U
168000

165000

1460

4660

U .2 U U

U .2 U U

P8-TNTA-MWI0

TNTA
CB3042

15-APR-02

Result Qual VQ

60.0 U U

60.0 U U

10.0 U U

10.0 U U

56.6 B i

56.0 B J

5.0 U U

5.0 U U

5.0 U U

5.0 U U

177000

174000

10.0 U U

10.0 U U

50.0 U U
30.0 U U

25.0 U U

25.0 U U

3270

4710

3.0 U U

3.0 U U
45900

45100

625

607

.2 U U

.2 U U

40.0 U U

2.1 B i

PB-TNTA-MWI I
TNTA

CB3043

15-APR-02

Result Oual VQO

60.0 U U

60.0 U U

10.0 U U

10.0 U U

27.3 B J

24.0 B J

5.0 U U

5.0 U U

5.0 U U

5.0 U U

226000

206000

10.0 U U

2.0 B J

2.4 B J

50.0 U U

25.0 U U

25.0 U U

100 U U

1700

3.0 U U
3.0

42500

35200

80.7

86.5

.2 U U

.2 U U

3.4 B I

3.9 B J -(.
4.8 B I I 40.0 U U
7.2 B J 17.7 B J



( Pllum Brook (- .cae Works

Monitoring Welld Groundwater

Data Suuunary
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Repoit Date: 03/1U/03 Page: 13 of 42

User Test Group

Ea ea metr
METALS

Antimony
Antimony
Arsenic

Arsenic

Barium

Barium

Beryllium

Beryllium

Cadanium

Cadmium

Calcium

Calcium

Chumium

aChomium

Cobalt

Cobalt

Copper

Copper

Iron

Lead

Lsad

Magnesium

Magnesium
Manganese

Manganese

Menmuy
Mercury
Nickel
Nickel

.

Location Code:
Associated Site:

Sample No:
Sample Date:

- EIL Uiuitv

Y ug/L
USIL

Y ug/L

ug/L
Y ug/L

ug/L
Y ustL

ug/L
Y ugIL

uVL
Y ug/L

ug/l.Y ugtL
uWrL

Y ug/L
ugL

Y uWL
ugtL

Y uglL
ug/L

Y ug/L
ug/L

Y ug/L
ug/L

Y ug/L
ug/L

Y uglL
ug(L

Y ug/L

uVL

PB-TNTC-MW3
TNTC

CB3027
10-APR-02

Re-sut Qual ro

60.0 U U

60.0 U U

10.0 U U

10.0 U U

31.2 B J

27.5 B J

5.0 U U

5.0 U U

5.0 U U

5.O U U

117000

86600
10.0 U U

10.0 U U

50.0 U U

50.0 U U

25.0 U U

25.0 U U

100 U U

613 B J
3.0 U U

3.0 U U

36400

25000

6.7 B J

8.1 B J

.2 U U

.2 U U

40.0 U U

40.0 U U

PB-TNhC-MW4

TNT
CB3028

10-APR.02

Res QaL ,VO

60.0 U U

60.0 U U

10.0 U U

10.0 U U

14.9 B 1
28.6 B i

5.0 U U

5.0 U U

5.0 U U

5.0 U U

262000

254000

10.0 U U

2.4 B J

3.1 B J

10.3 B i

25.0 U U

25.0 U U

100 U U

3060 1
3.0 U U

2.0 B J

127000

128000

448

684

.2 U U

.2 U U

6.6 B i
9.2 B i

PB-TNTC-MWS
mTN

CB3029

08-APR-02

Re&ut QJiwL Y

60.0 U U
60.0 U U

10.0 U U

10.0 U U

21.3 B i

24.0 B i

5.0 U U

5.0 U U

5.0 U U

5.0 U U

117000

122000

10.0 U U

10.0 U U

50.0 U U

50.0 U U
25.0 U U

25.0 U U

100 U .U

199

3.0 U U

3.0 U U
21200

22200

24.2

56.3

.2 U U

.2 U U

40.0 U U

2.2 B i

TN'TA-BEDGW-001

CB3044

15-APR-02

Resull Q l Y•Q.

60.0 U UJ

60.0 U UJ
10.0 U UJ

17.3 J

398 J

471 J

5.0 U UJ
1.1 B J

5.0 U UJ

1.2 B J

577000 J
1780000 3

6.8 B J

37.2 J

50.0 U Wi

12.7 B i

25.0 U U)

53.1 J

152 J

33400 J

3.0 U UJ

18.4 J

349000 J

408000 J

26.7 3

1830 J

.2 U UJ
.2 U UJ

40.0 U UJ

48.8 1



Plum Brook Ordnamce Works

Monitoring WVells Groundwater

Data Summary

Report DatC: 0311103 Page: 14 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

_ FIL Llnk

TNTB-BEDGW-003

mNT3
CB3024

10-APR-02

Result Oual YQ...

TNB-BEDGW-004

rstB

CB3023

08-APR-02

Result Qual ZQ..

TNTC-BEDGW-001

TNTC

CR3026

09-APR.02

Result VQual 1O
User Test Group

Pn,-r _.

MErALS

Antimuny

Antimony

Arsenic

Arsenic

Barium

Barium

Beryllium

Beryllium

Cadmium

Cadmium

Calcium

Calcium

Chromium

Chromium

Cobalt
Cobalt

Copper

Copper

Iron
Iron

Lead

Led

Magnueium

Magnesium

Manganese

Manganese

Mercury

Mercury
Nickel

Nickel

Y ug/L

ug/L
Y ugfL

ugtL
Y ug/L

ug/L

Y uglL

uWL
Y ug/L

ugtL
Y ug/L

ugtL
Y ug1L

ugjL
Y ug/L

uglL
Y ug/L

ug/L
Y ug/L

ug/L

Y ug/L

uglL

Y ugt/L

ug/L
Y ug/L

ug/L
Y ug/L

ug/L

f Y ug/L

I" uglL

60.0 U U

60.0 U U

10.0 U U

12.5
1750
I780

5.0 U U

0.66 B B

5.0 U U

5.0 U U

156000
180000

10.0 U U

14.8

50.0 U U

10.1 B J

3.2 B J

49.4

100 U U

17100 J

3.0 U U

7.0

67000

58900

15.0 U U

509

.2 U U

.2 U U

40.0 U U

37.7 B I

60.0 U U

60.0 U U

10.0 U U

10.0 U U

39.2 B J
39.9 B j

5.0 U U

5.0 U U

5.0 U U

5.0 U U

78000

76500

10.0 U U

10.0 U U

50.0 U U

50.0 U U

25.0 U U

25.0 U U

5550

6560

3.0 U U

3.0 U U

23400

22900

641

634

.2 U U

.2 U U

-. 40.0 U U
40.0 U U

60.0 U U

60.0 U U

10.0 U U

10.0 U U

18.0 8 .

16.5 B J

5.0 U U

5.0 U U

5.0 U U

5.0 U U

462000

434000

10.0 U U

10.0 U U

50.0 U U

50.0 U U

25.0 U U

25.0 U U

100 U U

100 U U

3.0 U U

3.0 U U

1570O0

152000

5.2 B .J

5.1 B J
.2 U U

.2 U U

40.0 U U

40.0 U U



( C- ;

Plum Brook ti unnce Works
Mlonitoring Wells Groundwater

C
Data Summary

Repozt Date: 03/18f03 p 15 ot 42

Location Code:
Associated Site:

Sample No:
Sample Date:

.Ff- L Um

fr-AA2-BEDGW-O0I
AA2

CB3030
10-APR-02

rr-AA3-BEDOW-00I
AA3

CB3033
10-APR-02

IT-ABG-BEDGWW0I

. AB
CB3016

05-APR-02

User Test Group
PEawgfer-

METALS
Result Oual £Q Result Oual YO. _

Potassium

Potassium

Selenium
Selenium
Silver

Silver

Sodium

Sodium

Thallium

Vanadium

Vanadium

Zinc

zinc

Y ugIL

ug/L
Y ug1L

ug/L

Y ut/L

ug/L
Y ugtL

ug/L
Y ug/L

ug/L

Y ug/L

ugL

Y u&IL

ug/L

29600

28900

S.0 U U

5.0 U U

10.0 U U

10.0 U U

103000
100000

10.0 U U

5.2 BJ B

50.0 U U
50.0 U U

5.0 B J
6.2 B J

40000

40400
5.0 U U

5.0 U U
10.0 U U

10.0 U U

237000

237000
10.0 U U

6.9 BI B
50.0 U U

50.0 U U
20.0 U U

20.0 U U

432 B 1

444 B J

5.0 U U

5.0 U U

10.0 U U

10.0 U U

5070

4900 B J

10.0 U U

10.0 U U

50.0 U U

50.0 U U

35.4 1
35.3

IT-MNTA-BEDGW-001
MSA

CB3039
12-APR-02

Result Qual KQ

96300

92000

5.0 U U

5.0 U U

10.0 U U
10.0 U U

1280000

1210000

10.0 U U

8.7 B) B

50.0 U U

50.0 U U

2.6 B J

12.9 B J

SEMIVOLATILES

Acenapbthene

Acenaphthylene

AnghmcDoo

Beoz.o(a)anthmcew

Benzo(apyren

Benzo(b)flooranibe

Benzo(ghi)pyle

Bczo(k)fluorantlino

Bis(2-chlorocboxy)methbmc

Bis(2-chloroethyl)ether

Bis(2-chloroisopropylWcaher

B is(2-ctlhylbexyl)pbthatate

Bromopbhnyl pheuyl ether, 4-

Butyl beozit phtbalate

ug/L

ug/L

ugtL

ug/L
ut/L
uvL
ugtL
ug/L
ug/L
ug#t

ug/L

ug/L

URL

10 U U

tO U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

2.0 J J
10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

0 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U

10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U

10 U U
10 U U
10 U U
10 U U
10 U U
1D U U
10 U U
10 U U
10 U U
10 U U
10 U U

0.91 3 .3
1O U U
10 U U



Plum Brook Ordoonec Works
Monitoring Wells Groundwater

Data Summary

Report Date, 03118103 Page: 16 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

rr-ThNB-BEDGW-001

CB3019

05-APR402

rr-TNTB-BEDGW-002

TNTB

CB3018
05-APR-02

MK-MWI6

TNTB

C83017
0O-APR.M

MK-MW17

TNmm
CB3038

12-APR.02

User Test Group
Parnmteor -EL Unts. Result Oual YQV

METALS

Resu Oual VO Result Oual YQ... Resul .Qiid. YQ..

Potassium

Potassium

Selenium

Selenium

Silver

Silver

Sodium

Sodium

Tballium

Thallium

Vanadium

Vanadium

Zinc

Zinc

Y ug/L

uglL

Y ug/L

ug/L

Y ugtL

ug/L

Y ug/L

uWL

Y ugiL

ugIL

Y ug/L

ug/L
Y tagL

uglL

38300

43400

5.0 U

5.0 U

10.0 U

10.0 U

366000

435000

10.0 U

10.0 U

50.0 U

50.0 U

20.0 U

2.6 B

J 5790

J 6070

U 5.0 U

U 5.0 U

U 10.0 U

U 10.0 U

106000

109000

U 10.0 U

U 10.0 U

U 50.0 U

U 50.0 U

U 20.0 U

1 20.0 U

J 1120 B

J 1360 8

U 5.0 U

U 5.0 U

U 10.0 U

U 10.0 U

6040

6030

U 10.0 U

U 10.0 U

U 50.0 U

U 2.0 B

U 70.1

U 59.8

J
J

U

U

U

U

1460 B

1470 B

5.0 U

5.0 U

10.0 U

10.0 U

3260 B

3240 8

10.0 U

8.6 BJ

50.0 U

50.0 U

200

194

i

U

U

U

U

U

B

U

U

U

U

U

J

i

SEMIVOLATILES

Acenaphthene

Aceniaphhylenc

Anthracene

Benzo(a)anthmcene

Bcnzo(a)pyrenc

Bezo(b)fluomnthene

Benzo(glu)perylene

Benzo(k)fluomotaie

Bis2-chmowethoxy)methane

Bis(2-chloroethyl)eaher

Bis(2-chloroisopropyl)etber

Bis(2-cthy1hcly1)phftbsie

Bromopbenyl f te,4-
Butyl beny . .t

ugtL

uZ1L

ug/L

ug/l,

ug/L

ug/L

ug/L

ugtL

ug/L

ug/L

ug/L

ug/L

ug/L

ugtL

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U 10 U

U O 10 U

U I 10 U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U

U

U

U

U

U

U

U



(-
Plum Brook 61 unance Works

Monitoring WveUl Groundwater

Data Sunimary

C

Repont Date: 0311S103 Page- 17of42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MWI3

TNTC
C83025

10-APR.02

User Test Group
Peirn~npor

METALS

Potaium

Potainium
Selewum

Seleniun
Silver

Silver

Sodium

Sodium

Thallium
Tballium
Vanadium

Vanadium
Zinc

zinc

.EL III& Result Ogl Y

Y ug/L

uWL
Y ug.L

uW1L
Y us/L

ug/L
Y ugIL

uWL

Y ugL

ug/L
Y ugh!

ugL!
Y u&/L

uS/L

95000

89000

5.0 U

5.0 U

10.0 U

10.0 U

1210000
1 150000

10.0 U

5.1 Bl

50.0 U

50.0 U

9.5 B

7.1 B

U

U

U

U

U

B
U
U

I
i

PB-BED-MWI4
WAR?

CB3022
08-APR-02

Result Qua!l -QVO.

57000 1

56800 J

7.4

7.8

10.0 U U

10.0 U U

1010000

1020000

10.0 U U

10.0 U U

5.8 B I
5.5 B J

68.2 J

64.8

PB-3ED-MWI S

VRRP
C03041

15-APR-02

Result Qual VOQ-

75900

75100

5.0 U

5.0 U
10.0 U

10.0 U

716000

705000

10.0 U

10.0 U

50.0 U

50.0 U

9.4 B

20.0 U

i
J

U
U
U
U

4700 B

4420 B

5.0 U

5.0 U

10.0 U

10.0 U

31700

30100

6.2 Bl

5.9 BJ

50.0 U

50.0 U

365

20.0 U

i
i
U
U
U
U

B
13

U

U

U

PB-BED-MW16

UtA

CB3037
I I-APR-02

Result Oual VQ

U
U
U
U
i
U

SEMIVOLATILES

Acenaphlbene

Acenaphthylene

Anthuaeene

Beozn(a)admAccnc

Benzo(a)pycne

Benzo(b)fluoranthcew

Benzo(ghi)pezylcnc

Benzo(k)fluoranthcen

Bis(2.chloroetdoxy)metbanc

Ois(2-chlowcthyl)etha

Bis(2-chloroisopropyl)eher

Bis(2-cthylhtxy)phthAlate

Bromopbenyl phenyl etber, 4-

Butyl beazyl phiualate

u1L

ug/L

ugWL

ushL

ug/L

ug/L

ug/L

ugfL

utL

ug/L

ugtL

ug/l.

ugZL

ug/L.

10 U

10 U

10 U

1O U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

5.2 1
10 U

10 U

U
U
U
U
U
U
U
U
U
U
U

J

U

10 U

10 U

10 U

lO U
200 U

100 U

100 U
100 U

10 U
10 U
10 U

10 U

10 U

10 U

U
U
U
U
U
U
U
U
U
U
U
U
U
U

10 U

10 U

10 U
lO U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
1.S J
10 U
10 U

U
U
U
U
U
U
U
U
U
U
U
.1
U
U

10 U

10 U
10 U

10 U

10 U

10 U
10 U
10 U
10 U

10 U

10 U
2.1 J

10 U

10 U

U
U
U
U
U
U
U
U
U
U
U
3
U
U



Plum Brook Ordnance Works

Monitoring Wedls Groundwater

Data Summary

Report Datc: 03/18/03 Pagc 1S of 42

Location Code:
Associated Site:

Sample No.
Sample Date:

PB-BED-MW17

TNTA
CB3014

I I-APR-02

PB-BED-MW!8

1NTiA

CB301S

05-APR-02

Reu QB0l YQ

PB-BED-MWI9

AA2

C83013
04-APR.02

Result Oual V

PB-BED-MW22
DOP

C33009
04.APR-02

Resu QOual ZQ
User Test Group

Pnranemtpr

METALS

Potasium

Potassium

Selenium

Selenium

Silver

Silver

Sodium

Sodium

Thallium

Thallium

Vanadium

Vanadium

Zinc

Zinc

-EIL Uzits. - Result _ual YQ.

Y ug/L

ugh.
Y ug/L

ug/!.
Y ugh!.

ug/L
Y Ug/l.

ugh!.
Y ug/L

11ghL
Y ugh!L

ug/L
Y Ug/L

ughL

66900

67200

5.0 U

5.0 U

10.0 U

10.0 U

582000

583000

10.0 U

6.7 Bl

50.0 U

50.0 U

10 B

5.7 B

U

U

U

U

U

B

U

U

J

3

187000

188000
5.0 U

5.0 U

10.0 U

10.0 U
4000000

4050000

10.0 U

10.0 U

50.0 U

50.0 U

9.1 B

48.1

.1

i

U

U

U

U

42900

41500

5.0 U

5.0 U

10.0 U

10.0 U

92900

88400

10.0 U

10.0 U

50.0 U

50.0 U

3.1 B

31.3

U

U

U

U

2470 B

2500 B

5.0 U

5.0 U

10.0 U

10.0 U

19100

19200

10.0 U

10.0 U

50.0 U

50.0 U

12.1 B

20.2

.1

I
U

U
U

U

U

U
U

U
.1

U

U

U

U

I

U

U

U

U

.1

SEMI1VOLATILES

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene,

Benzo(a)Py=*n

Bcnzo(b)fluoranlene

Benz-o(ghi)pefyierie

Benzo(k)fluoeatbetee

Bis(2-vhioroethoxy)tnethane

Bls(2-chloroethyl)ether

Bis(2-chlomisopropyl)etber

Bis(2-cthylhexyl)phthalate

Bromnophenyl I ether, 4-

Butyl bet yl'p

ug/L

ug/L

uglL

ug/L

ugrL.

ug/L

ughL

ugh!.

ug/L

ug/L

ug(L
ug/L

ug/L

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

4.0 1

10 U

10 U

U.1

Uj
U.1

U.1

U)

UJ

U.1

U)

U.1

U)

Ui

10 U

10 U

10 U

10 U

10 U

10 U

10 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

9.7 J

10 U

10 U

U

U

U

U

U

U

U

U

U

U

U

J

U

U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U
U

U

U

U

U

U

U
U
U

U

u .

(



( Plum Broolkb. auacc Works (
Monitoring Wells Grounilwater

Data Summary

Rcport Date: 03/18103 Page: 19 of 42

Location Code:
Associated Sie:

Satnple No:
Sample Date:

PB.B3ED-MW23

PRRP
CB3040

I l-APR-02

PB-BED-MW2?
DGP

CB3012
09-APR-02

Result Qual Vp

PB-TNTA-MWIO
TNrA

CB3042
15-APR-02

Result Oual VQO

PB-TNTA-MWI I
TNTA

CB3043
15-APR-02

Result Qual VO
User Test Group

Parwuptar

MUALS

Potassium

Potassium

Selenium

Selenium

Silver

Silver

Sodium

Sodium

Thallium

Thallium

Vanadiuw

Vanadium

ZAi

zino

EUL Tnits Resul Oal VQ

Y ug(L

UIL
Y u&IL

ug/L

Y uA.

ugL

Y ughL

ug/L

Y ug/L

Y ugIL

uf/L

Y ug(L

ug/L

91900
96000

5.0 U
5.0 U

10.0 U

10.0 U

1810000

1810000

10.0 U

10.0 U

50.0 U

50.0 U
3.6 B
3.0 B

U
U

U
U

U
U
U
U

J
.1

32100
30400

5.0 U
5.0 U

10.0 U

10.0 U

103000
98100

10.0 U

10.0 U

50.0 U

7.8 B
3.0 B

18.5 B

U
U
U
U

1450 B
1420 B

5.0 U
5.0 U

10.0 U

10.0 U

28600
28600

10.0 U

10.0 U

50.0 U

50.0 U
30.4
31.8

I

U

U

U

U

176 B
5W0 U

5.0 U
5.0 U

10.0 U

10.0 U

11500
7210
10.0 U

10.0 U

50.0 U
1.9 B

26.8
S.9 B

J

U
U
U
U
U

U
U
11
.1

3

3

U

U
U
3
J

3

U

U

U

U

J

J

SENUVOLATILES

Acenapbtbene

Acenaphthylene

Anthmcene

Bcnzo(a)athracne

Benzo(a)pyrene

Bamzo(b)fluomanthcnc

Benzo(ghi)payene

Beuzo(k)fluorantlmae

Bis(2-chloroethoxy)methane

Bis(2-chloiocthyl)ether

Bis(2 chlomisopopyl)dlhe
Bis(2-ctbylbcxyl)pblhaVle
Bromopbenyl phenyl ether, 4-
Butyl beazyl phthalate

ughL

ugtL

ughL

ughL

uWlL

ug/L

ug/L

ug/L

ugAL

ugI'L
ugfL

u&/L

ughL

10 U

10 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

3.3 J

10 U
10 U

U
U
U
U
U
U
U
U
U
U
U
i

U
U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

U
U
U
U
U
U
U
U
U
U
U
U
U
U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

U
U
U

-U
U
U
U
U
U
U
U
U
U
U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U
U
U
U
U
U
U
U
U
U
U
U
U
U



Plum Brook Ordnance Works

Monitoring Wells Groundwater

Data Suinmnry

Report Date: 03/1803 Page: 20 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

,i Ftnil5~f

PB-TNTC-.MW3

TNTC

CB3027
10-APR-02

Resul Oual VY7

PB-TNTC-M W4

TNTC

CB3028
10-APR-02

Result OQal VQ)

PB-TNTC-MW5

TNTC

CB3029
08-APR-02

Result Qual KQ

TNTA-BEDGW-001

TNTA

CB3044
15-APR-02

Result Qual YQ.
User Test Group

Pa7rantemfr
METALS

Potassium

Potassium

Selenium

Selenium

Silver

Silver

Sodium

Sodium

Thallium

Tballium
Vanadium

Vanadium

zinc

Zinc

Y ug(L

UgL
Y ug/L

ug/L
Y ugtL

ug4L
Y ug/L

uOA
Y ug/L

ugtL

Y ugiL

ug/L
Y ug/L

uAL

I000 B

406 B

5.0 U

5.0 U

10.0 U

10.0 U

24400

16300

10.0 U

5.9 BJ

50.0 U

50.0 U

18.2 B

4.7 B

J

J
U

U

U

U

15200

15500

5.0 U

5.0 U

10.0 U

10.0 U

63300

62600

10.0 U

10.0 U

50.0 U

2.1 B

7.9 B

13.0 B

U

U

U

U

326 B

451 B

5.0 U

5.0 U

10.0 U

10.0 U

28400

29600

10.0 U

10.0 U

50.0 U

50.0 U

16.0 B

2.8 B

J

J
U

U

U

U

U

U

U

U

J

3

310000

334000

4.5 B
5.0 U

10.0 U

10.0 U

1540000

1610000

10.0 U

10.0 U

50.0 U

36.9 B

5.7 B

425

J

J

3
U.1

U.J

UJ

U.1

UJ

I

S

S

U
B

U

U
S

S

U

U

U

.1
S

S

SEMIVOLAT[LES

Acenaphdhene

Acenaphthylene

Anthracenc

Benzo(a)arnbraceno

Benzo(a)pyrene

Benw(b)fluonrnthene

Benzo(ghi)perylene

Bcnzo(k)fluonthene

Bi%(2-chlorcthoxy)hane

Bis(2-chlomdhyl)ctle

Bis(2-chloroisopropyl)ether

Bis(2-ethylhcxyl)phthxlste

BHomophenyI- 4 edhe 4-

Butylbenzy, 1 < Ito

ug/L

ug/L

ugL

uWL

U1L
ug/L

up/L

ug/L

ug/L

ug/L

ug/L

u9/L

41L

uP/L

10 U

10 U

10 U

to U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1 U

10 U

U

U

U

U

U

U

U

U

U

U

U
U

U

U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U
U

U

U

U

U

U

U

U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U
U

U

U

U

U

U

U

U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

JO U

10 U

1t U

10 U

U

U

U

1-

U

U

U

U

U

U

U
U

U

U (.C



(:; C
Plut Broek Ork e Worh

Moniioring Wells Groundwater

Data Summary

C(

Repost Date: 03/18103 Page: 2 1 of 42

Location Code:
AssociatedSte:

Sample No:
Sample Date:

TNTB-BEDGW-003
TNTB

CB3024
10-APR-02

TNTU-BEDGW-W004

TNTB

CB3023

08-APR.02

Result QuLQl VO

ThTC-BEDGW.001
TNTC

C83026
09-APR-02

RslQual ZQ0
User Test Group

Darnmetor
MErALS

Potassium
Potassium
Selenium
Sdeliium
Silver
Silver

Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
zinc
Zinc

Yi Lhv Result Qyd VQ

Y uglL

UWL
Y ug/L

ug/L

Y ug/L

ug/L
Y uIL

uWL
Y ug/L

ugfL
Y ug/L

UWL
Y ug/L

ugWL

137000

136000
5.0 U

5.6

10.0 U

10.0 U

1120000

849000

10.0 U

7.7 BJ

6.3 B

23.2 B

20.0 U

98.7

U

U
U

850 B

851 B

5.0 U

5.0 U
10.0 U
10.0 U

6840

6660

10.0 U

10.0 U

50.0 U

50.0 U
45.9

51.3

3

U

U

U

U

o0900

9610
5.0 U

5.0 U
10.0 U

10.0 U

S7100
51900

10.0 U
4.8 BJ

50.0 U
50.0 U
20.0 U
20.0 U

U
U
U
U

U
B
U
U
U
U

U
B
.1
i
U

U

U

U

U

i

SEMI VOLATILES

Acenaphthene

Acenaphthylew

Ansracene

Benzo(a)anthracene

Ben0(a)pyrCne

Benzo(b)fluomautheuc

Beazo(gji)perylene

Beozo(lck)flunthCne

Bis(2.chloroethoxy)medbane

Bis(2-chloroetbyl)othr

Bis(2-chloroisopropyl)ether

Bis(2-eylhexytphthalae

Bromophenyl phenyl atha, 4-

Butyl btuzyl phthalaxe

uVL

uglL

ugrL
udL
ug/L

US(L.
ug/L
ug/L

uWL

ugtL

ugL

ug/L

uglL
uWL

10 U
10 U

10 U

1o U

10 U

lO U

10 U

1O U

10 U

10 U
10 U

10 U

10 U

10 U

U
U
U
U
U
U
U
U
U
U
U

U
Ii

U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U
U
U
U
U
U
U
U
U
U
U
U
U
U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1O U

10 U

10 U

t0 U

U
U
V
U
U
U
U
U
U
U
U
U
V
U



Plum Brook Ordnance Works

Monitoring NVelb Groundwater
Data Summary

Rcpont Datc: 03/18/03 Phge- 22 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

rr-AA2-BEUGW-001
AA2

CB3030
10-APR-02

User Test Group
Pnrameter

SEMIVOLATILES

C~arbazole

Chtloco3-methytplhenot,4-

Chloros i line, 4.

Chloronaphthalene. 2-

Chlorophenol, 2.

Chlorophenyl pbenyl ether, 4-

ChsysalC
Di-a-butyl phthalate

Di-U-octyl phthalate

Dibnv(ah) acn

Dibenzofurin

Dichlorobeeazne, 1,2-

Dichlorobenzene, 1,3-

Dichlomobewzene, 1,4-

Dichlorobeazidine, 3,3-

Dichloropbenol, 2,4-

Diethyl phtbalate

Dimethyl phtbalate

Dimethylphenol, 2,4-

Dinitro-2-methylphonol, 4,6-

Dinituphebnol, 2,4-

Dinitrotoluene, 2,4-

Dinitmtoluene, 2,6-

Fluotanthene

Fluoreue

Hexachlorobenzene

flexachlrobutadienc

Hexachlorocyclopentadiene

Hexchlorooe -

bldeno(I,2,37 ie

ELL IlaL Result Qual Q

ugQ

uWL

ug/L
ug/L

ug/L

u0/L

ug/1.

ugL

ugL
oWL
ug/L

ugtL

ug/L
oWL

ugtL

us/L

ug/L

ug/.L

ug/L

uVL

ug/L
uglL

ug/L

ug/L

ug/L

ugtL

ug/L

ug/L

10 U U

to U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

so U U

10 U U

10 U U

10 U U

1.8 1 i

50 U U

50 U UJ

10 U U

10 U U

10 U U

to U U

10 U U

10 U U

so U U

10 U U

10 U U

IT-AA3-BEDGW-001

A3
CB3033

10-APR-02

Result Oual VQ

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

to U U

10 U U

10 U U

50 U U

10 U U

10 U U

10 U U

10 U U

so U U

50 U U1

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

50 U UQ 10 U U
10 U U

IT-ABG-BEDGW01
ABO

CB3016
05-APR-02

Result QUOai VQ

10 U U
lO U U
10 U U
10 U U

10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 u U
10 U U
10 U U
10 U U
50 U U

10 U U

10 U U)

10 U U

10 U U

50 U U

50 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

50 U U

10 U U

10 U U

IT-MNTA-BEDGW.001
MSA

C83039

12-APR-02

Result Qual

10
10
10
10

10

10

0.54

10

10

10

10

10

10

10

50

10

10
10

10

50

50

10

10

10

1.2

10

10

50

10

10 (



(
Plum Brook Orunace Works

Monitoring Wells Groundwater

Data Summary

Report Date: 0311803 Pagc: 23 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

rr-TNTB-BEDGW-00I
iNr1

CB3019
05-APR-02

ITTNTB-BEDGW-002
TNTB

CB3018
05-APR-02

Reu l QwL 12

MK-MW16

CB3017

0-APR-02

Result Qual JQ.

MK-MW17

TNTB
CB303S

12-APR-02

Result QiL1iL 12..
User Test Group

Pnramnaelr

SEMIVOLATILES
Catbawle
Chloo-3-meebylpbhol, 4-
Chloroaniline, 4-
Chlorovaphtialeae, 2-
Chlowphenol, 2-
Clloropheayl phcoyl ether, 4-

Cbxysce
Di-a-butyl phihalatt
Di-n-octyl phtbalalt
Dibcw0(ajh)anuaccu
Dibenzof
Dichlwobonzen. 1,2-
Dicdorobanzcnc 1,3-
Didhlorobcmzc, 1,4-
Die Worobeazzidine, 3,3-
Dicbloropheol, 2,4-
Dietbyl phthalate
DiMmthyl phthalate
Dimethylphnol, 2,4-
Dinitro-2-methylphato, 4,6-
Dinitrophenol, 2,4-
Dinitxotlutne 2,4-
Di)Wtrotoluanc, 2.6-
Fluowmntlc
Fluortno
Hexachlovbczeame
Hexachlombutadicoe
Hexachlorocyclopeaadiceno
Hexachloroczhane
ladcno( Z2,3-d)pyrcno

Result Qual -M

ug/L
US/L
ug/L
uo/L
oWL
oWL
ugWL
oWL
oWL

ugIL

ug/L
uOL
uoL
ufgL

oWL

ugiL
OWL
OWL

ug/L
ug/L
uiWL
uWL
uoL
uf/L

u91L
ug/L

ugfL

uglL

ug/L

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50U
10 U

10 U

10 U

10 U

so U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

IQ U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

so U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

50 U

50 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U
10 U

10 U

10 U

10 U

so U
50 U

4.0 J
1.4 J

10 U

10 U

10 U

10 U

so U

10 U

10 U



Plum Brook Ordnance Works

Monitoring Vells Groundwater

Data Summary

Reposn Date: 03118103 Page: 24 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MWI3

TNTC

CB3025
10-APR-02

Result 9ual VQ

PR-BEDMMWI4

WARP

C83022

08-APR.02

Result Ke L Q
User Test Group

Paranplper

SEMIVOLATLES

Carb~azole
Chloro-3-methylphenol, 4-

ChIoroatiline, 4-

ChIoronphthalten, 2-

Chlomphenol, 2-

Chlorophenyl pheayl ether, 4-

Chaysenc

Di-n-butyl phthalate

Di-n-octyl phthalate

Dibenz(a,b)anthracne

Dib~ an

Dichlowbenzene, 1,2-

Dichlowbzneene, 1,3-

Dichlorobenzene, 1,4-

Dichlombmnzidine, 3,3-

Dichlorophenol, 2,4-

Diety phthalate

Dimethyl phthalate

Dimethylpheuos, 2 ,4-

Dinitro-2-methylphenol, 4,6-

Dinitrophenol, 2,4-

Dinimololuene, 2,4-

Dinitrotoluene, 2,6-

Fluoranthem

Fluorene

Hexachlorobenzene

flexachlowbutediene

Hexachlorvyelopentadiene

Ilexachlroet[

Indeno(1,2,3T,;, I en

FZL UnLlh

ugIL

ug/L

ugtL

ug/L

ug/L

ugIL

ug/L

ug/L

ug/L

uWL

ug/L

ug/L

ugtL

ug/L

ug/L

ug/L

ugtL

ug/L

uglL

up/L
ugtL
ugIL
ugfL

ugIL

ug/L

ugfL

ug/L

ug/L

ug/L

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10

10

10

10

10

10

10

10

100

100

10

10

10

10

so

10

10

10

10
so
so
19

10

10

10

10

to

S0
10

100

PB-BED-MWI5

PRRP

CB3041
15-APR-02

Result ual VO

10 U U

10 U U

10 U U

10 U U

10 U U
10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

t0 U U

10 U U

50 U U

10 U U

10 U U

10 U U

6.8 j 3

50 U U

SO U UJ

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

50 U U

10 U U

10 U U

PB-BED-MWI6

CU3037

I -APR-02

Result Qual M_

10

10

10

10to
10

10

to
10

10

10

10

10
10

to
50

10

10

10

13

50

50

10

10

10

1.8

10

10

so
10

10

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
Ui
U
U
U

3
U
U
U
U

U
U)
U
LI
U
.1

U
U
U
U
U

C# C.,



(
Plum Brook L I. ance Works
Molitoring Wells Gromudwater

Data Sumimiary

C

Rcpot Date: 03/tU03 Page: 25 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MWI 7

TNTA
CB3014

I I-APR-02

Result Qual ZQ.

PB.BED-MWIS
TNTA

CB301 5

05-APR-02

Result 0~al VQ

PB-BED-MW19
AA2

CB3013

04-APR-02

Resuy Qal Y!Q

PB-BED-MW22

DGP
CB3009

04-APR-02

R Qual YOQ
User rest Group

ParaNmerfr

SEMUVOLATILES

Cibazola

Chboro-3-metbypbenol, 4-

Chlorandine, 4-

Cblomnapbthalten, 2-
Cbilorphwol, 2-

Ciofopbenyl phenyl ether, 4-
Chrysene
Di-n-bulyl phthalate

Di-n-octyl phtlatc

Dibcn(aa,hAnthae

Dibnzofwunn
Dichlorobeazmne. 1,2-
Dichlorobeanc, 1,3-
Dichlorobnanc, 1,4-
Diclorebonzidine. 3,3'-
DicWlonpbcuol, 2,4-
Oiethyl phihalte

Dimcthyl pbtbale
Dimtbylpbenol, 2,4-
Dinitm-2-metbylplowol, 4,6-
Diniuuphcaol, 2,4-
Dinitratoluene 2,4-
Dinitwtolucne, 2,6-
Fluomanthene
Fluoe
Hexasclowbtobze
Aialombutadiene

Hexachlosoclopentadienc
Hcachloweo
lndxno(1,2.3-cd)pyrcne

YEL Llnia

uglL
uglL
UVL
ug/L
uglL

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ugfL

ug/L

ug/L

ugtL
ugiL
ugfL
ugiLug/L

u&iL

ug/L
ug/L

ugiL

ugtL

ug/L

ugtL

ugiL

ug/L

ug/L

uglL

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1o U

10 U

50 U

10 U

10 U

10 U

3.0 1

so U
so U

10 U

10 U

10 U

10 U

10 U

10 U

so U

10 U

10 U

U1

UJ

Ui

UJ

UJ1

UJ
UiLi

UJ

LII
U)

U.1
U.1

W

U)
Lii

Wi
Jli

UJ

UJ

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

12

50 U

so0U

10 U

10 U

10 U

10 U

10 U

10 U

SO U

10 U

10 U

10 U

10 U

10 U

10 U

10, U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U

10 U

10 U

10 U

10 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

U
U

' U
U
U
U
U
U
U
U
U
Li
U
U
U
Li
Li
U
U
U
U
U
U
Li
U
Li
U
U
U
U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U

10 U

10 U

10 U

10 U

50 U

so U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

LI
U
Li

U
U
U
U
U
Li
U
U



Plum Brook Ordnance Works

Monitoring Wells Groundwater

Data Summary

Report Date: 03/18/03 Page: 26 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MW23

PRRP

CB3040
I I-APR.02

Result Qual roQ

PB-BEDMW27

DGP

CB3012

09-APR.02

Result Oual VQ

PB-lNTA-MWIO

1NTA

CB3042

15-APR.02

Result Oual VO

PB-TNTA-MWI I

TNTA

C13043
IS-APR-02

Result Qual IV_

User Test Group

ParametPr
SEMIVOLATILES

Carbazole
Cblom-3-ethylphenol, 4-
Chloroariline, 4-
Chlorwnaphthalenc. 2-
Chlorophenot, 2-
Chlorophenyl phenyl ether, 4-
Cbhysent
Di-n-butyi phthalate
Di-n-octyl pbthalate
Dibenza,h)anthmcene
Dibeazoiran

Dichlorobenzene, 1,2-
Dichlombenzene, 1,3-

Dichlarobenzene, I,4-
Dichlowbenzldine, 3,3'-

Dichlorophenol, 2,4-

Diethyl phthtIate

Dimethyl phthalate
Dimethylpbenol, 2,4-

Dinitro-2-methylphtnol, 4,6-
Dinitrophenol, 2,4-

Diaitrotoluene, 2,4-
Dinitrotoluene, 2,6-

Fluoranthene
Fluorene
flexachlordbenzene
Hexachlorobutadiene
Hexacblorocyclopentadiene
Jlexachloroettl
Indeno(l ,2,3-cne

FltL Units

ug/L

ugfL

ug/L

ugtL

ug/L

ug/L

ugtL

uglL

ug/L

ug/L

ug/L
ugtL
uglL

,ug/L

ug/L

ugtL

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ugtL

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

0.6 J

10 U

53

50 U

50 U

10 U

10 U

10 U

.4 J

10 U

10 U

50 U

10 U

10 U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
3
U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

5.1 I

so5

50 U

10 U

10 U

10 U

10 U

10 U

10 U

so5

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

30 U U
30 U U
10 U U
30 U U
30 U U
10 U U
30 U U
10 U U
10 U U
30 U U
10oU U
10 U U
30 U U
10 U U
50oU U
HO U U
10 U U
10 U U
10 U U
50 U U
50oU UJ
JO U U
10 U U
10 U U
10 U U
10 U U
30 U U
50 U U
30 U U
10 U U

U
U)
U
U
U
J
U
U
U
U
U ,., '

:



f
Plaum Brook C ;a Works

Moultorlug WelUs Grouadwater
Data Sunumry

(

Report Date: 03/18/03 Page: 27 of 42

Location Code:
Asociated Site:

Sample No:
Sample Date:

PB-TNTC-MW3
1NTC

Cli3027
10-APR-02

&OU f) L VQ

PB-TNTC-MW4
mNTC

CB3021
10-APR-02

Result QMQL YQO

PB-TNTC-MWS

CB3029
03-APR-02

Result Oui~al £Q_.

TNTA-BEDGW-001
TNTA

CB3044
15-APR-02

Result OuaL YO
User Test Group

ParainftPr

SEI"UVOLATILES
Caibazole
Chloro-3-methylpbenol, 4-
Chloroaaliina, 4-
ChloronaphthbaIe, 2-
Chlorophenol, 2-
Chicrophcayl phenyl ethcr. 4-
Chryseco
Di-n-butyl phthalatc
Di-n-octyl phtbalate
Diba(&,h);anthrawcn
Dibe ofuman
Dichbozbeaizeaw, 1,2.
Dichrowbeazenea, 1,3-
Dkclowobenzene, 1,4-
Dichbowbcnzidine, 3,3-
Dichlowphenol, 2.4-
Diethyl phthalate
Dimethyl pbthaate
DimethYlpheaol, 2,4-
Vitr)-2-mthylpbcol, 4,6-
Dinitphenol, 2,4-
Dinitrotoluene, 2,4-
Dinittotoluen, 2.6-
Fluotanthene
FluOMz
tic akoe men
11exacclorobutadicse
Hcxhlo rocyclopezadicne
fecholowedmne
Idenot(1,2,31cd)pyme

-EL rbift

ug/L

ug/L
uWL
uWL
uWL
ug/L
ug/L

ug/L

uI/L
uYIL

uglL
ugIL

ug/L

uglL
ug/L

UW/L
ug'L
ugfL

ug/L

uWL

ug/L
UgtL
u6/L
ug(L

ug/L

uI/L

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

SO U
10 U

10 U

10 U

10 U

50 U
50 U
10 U

to U

10 U

10 U

to U

10 U

50 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

1O U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

501U
50 U

10 U

10 U

10 U

10 U

10 U

10 U

so U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

so U
SO U

10 U

10 U

10 U

10 U

to U

10 U

50 U
10 U

10 U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

-13

10 U

10 U

10 U

10 U

10 U

10 U

0.62 1
10 U

10 U

10 U

30 U

10 U
30 U

10 U

50 U
10 U

10 U

10 U

lS

so U
50 U
10 U

10 U

to U

1.9 J
lO U

30 U

50 U
10 U

10 U



Plum Brook Ordnance Workb

Monitoring Wells Groundwater

Data Summary

Repoa Date: 03/1 U03 rage: 2S of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

TNTB-BEDGW-003

TNT1B
CB3024

10-APR-02

TNTM-BEDGW-004

TNTB
CB3023

0t-APR-02

Result Oual VO

TNTC-BEDGW.001

TNTC

CB3026
09-APR.02

Result .Qwd Q-
User Test Group

PanrtnmI_

SENMVOLATILES

Carbatole

Chloro-3-methylphenol, 4-
Chlowaniinoe 4-

Chlobonapbthalene, 2-
Chiomphenol, 2-
Chorophenyl phenyl dict, 4-

Ch-

Di-n-butyl phthalate

Di-n-octyl phthalatc

Dibenz(s,)mthracenc

DiAbnofuxun

Dichioobcnzene, 1,2-
Dichlombenzene, 1,3-

Dichloeobenzene, 1,4-

Dichlorobezidine, 3.3'-

Dichloropbenol, 2,4-

Diethyl phtbalate

Dimehyl phthalate

Dimethylphenol, 2,4-

Dinitro-2-mcthylphenol, 4,6-

Dinitophenol, 2,4.

Dinitrotoluene, 2,4-

Dinitmtoluene, 2,6-

Fluoranthene

Fluoren

Hesachlorbenzene

Hemichlorobutadiene

Iletachlowcyclopenitadiene

Heachlorocth

Indeno(1 ,2,3-c,, .Cne

FE7 Lhkidt Result fi4al -QE

ugfL
ug/L
ugIL

ugL

ug/L

ugIL
ugIL

ugIL

ug/L

ugIL

ug/L

ugfL

ug/LugIL

ug/L

ug/L

ug/L

ugtL

ugII.

ugaL

ug/L

ug/L
"g/L

ugIL

ugIL

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

so U U

10 U U

10 U U

10 U U

10 U U

50 U U
S0 U UJ

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

50 U U

10 U U

10 U U

10

10

10

10

10

10

10

10

10

10

10

10

10

10

50
10

10

10

10

50

50

10

10

10

10

10

10( 50
10

C- 20

20 U U
10 U U

20 U U

10 U U

to U U

10 U U

10 U U

0 U U

to U U
10 U U

2 U U

10 U U

20 U U

0 U U

50 U U

10 U U

10 U U

10 U U
10 U U

50 U U
50 U Ul

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

SO U U

10 U U

10 U U C.



Plum Brool; (.nauce Works

Monitoring Wells Groundwater

Data Sunmmary

Cf

Report D3at: 03/18/03 Page: 29 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

IT-AA2-BEDGW-001
AA2

CB3030
10-APR-02

[r-AA3-BEDGW-001

AM
CB3033

10-APR-02

Ir-ABG-BEDCW-41
ABG

CB3016

05-APR-02

Jk Q2L 0Z

rr-MNTA-BEDGW-001
MSA

CB3039
12-APR-02

Result Oual VO
User Test Group

Pprnnspipr

SEMIVOLATILES

Isophorunc

Methyinaphthalcae, 2-

Metylpheool, 2-

Methylphenol, 4-

Naphthalene

Nittoaniline, 2-

Nitroaniline, 3.
Nitroaniline, 4-
Nitrobenzene

Niteophtool, 2-

Nitiophenol, 4-

Penuachloropecaol

Phecanthrene

Phenol

Tricidorobcazcne. 1.2,4-

Thlrophenol, 2.4,5-

Trichlorophenol, 2,4,6-

n-Nitroso-di-n-propylamine

n-Nitrowdiphcnylamino

IlIL lbilgt Result .QuaL YO

u&/L

ug/L

ugtL

ug/L

ugtL

UW1L
ug/L
ugtL
ug/L

. ugL
ug/L

ug/L
ug/L

uglL

ugJL
ug/L
ug/L

ug/L.

uWfL
Ut/L

10 U

3.2 J
10 U

10 U

2.5 J

50 U

50 U

so U
10 U

10 U

sO U.

SO U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U
U

10 U

10 U

10 U

10 U

0.70 J
so U

SO U

SO U

10 U

10 U

50 U
SO U

10 U

10 U

10 U

10 U

to U

10 U

10 U

10 U

U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10 U

10 U

10 U

10 U

10 U

soU
50 U
50U

10 U

10 U

50 U
50 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

'U

U

U

U

10 U

23

10 U

10 U

16
SO U
50 U
50 U

10 U

10 U

so U
50 U

1.9 J
10 U

10 U

10 U

t0 U

10 U

10 U

10 U

U

U
U

U
U
U
U
U
U
U
I

U
U

U
U3

U
U
U

VOLATILES
Acetone
Bcnzene

Bromodichloromethane
Broutofugr

Bromomethane

Butanoar, 2-
Carbon disulfide

Carbon tetuehloride

ug/L
ug/L

ug/L
uWL

ug/L

ug/L
ug/L

u&hL

SO U

4.8 J
5.0 U

5.0 U
10 U

25 U
0.84 J

5.0 U

R
J

U

U

U

J

U

100 U

8.0 J

10 U

10 U

20 U

50 U

10 U

10 U

R
S

U
U
U

K
U
U

10 U

1.0 U

1.0 U

1.0 U

2.0 U
5.0 U

1.0 U

1.0 U

R

U

U

U

U

R

U

U

140 J
36 J

100 U

100 U

200 U
500 U
100 U

100 U

S

S

U
U
U
Rt

U
U



Plum Brook Ordnance Works

Monitoring Wells Groundwater
Data Summery

Report Date: 03/18/03 Pagw. 30 of 42

L~ocation Code:
Associated Site:

Sample No:
Sample Date:

rT-TNlTB-BEDGW-001
.TIMB

CB3019
05-APR-02

rr-TNTB-BEDCW.002
1NTB

CB301 8
05-APR-02

Result Qual rQo

MK-MW16

ThTB

CB3017
05-APR-02

Result Oual WQ

MK.MWI7

TNTB
CB3038

12-APR.-02
User Test Group

Pnrn7plpr

SENIVOEATILES

t-ophorune

Methylnaphthalene, 2-

Methylphenol. 2-
Methylphenol, 4-
Naphtfolcuc
N~itroaniline, 2.

Niftroeifine, 3-
Nitroaniline, 4-

Nitrobenzaen

Nitrophenol, 2.

Niftrohenol, 4.
Pentacblomphenol
Phenanthrente

Phenol
Pyrene

Tuichlorobenzene, 1.2,4-
Trichlorophenol, 2,4,5-
Trichlorophenvol, 2,4,6-
u-Nitroso-di-n-propy4arnine
n-Nitroso-dipenylarrine

-ELL Unity. Result Qual YI2-

ug/L

ug/L
ug'L
uW/L

ug/L

ug/L
Iug/L
ug/L
Ug/L
ug/L
ug/L
U911.
Ug#L
u1giL
ug/L

ug/L
ug/L
ug/L
Ug/L
ug/L

0 U U

10 U U
10 U U

10 U U

10 U U

50 U U
50 U U

50 U U
10 U U

10 U U

50 U U
50 U U
10 U U

10 U U

10 U U

10 U U
10 U U

10 U U

10 U U

10 U U

10 U U

10 U U
10 U U

10 U U
10 U U

s5 U U
50 U U
s5 U U

10 U U

10 U U

50 U U
sO U U

10 U U

10 U U
10 U U

10 U U
10 U U

10 U U

10 U U

10 U U

10 U U
10 U U
10 U U

10 U U

10 U U

50 U U

s5 U U

50 U U
10 U U
10 U U
50 U U
50 U U
10 U U

10 U U
10 U U

10 U U
10 U U

10 1 U

10 U U

10 U U

10 U U
10 U U
10 U U

10 U U

10 U U

s5 U U
50 U U
50 U U
10 U U

10 U U
50 U U
50 U U
10 U U

10 U U
10 U U

10 U U

10 U U

10 U U

10 U U
10 U U

VOLATILES

Acetone

Benzene

Bfromodichlorometlrnne

Bio for

lBramormthane
Butanone, 2.

Carbon disulrhjd^
Caztbou tetraciL

ug/L

ug/L

ugiL
ug/L
ug/L
ug/L
ugh!.
ugh!.

2.3 J B
1.0 U U

1.0 U U

1.0 U U

2.0 U U
5.0 U U
1.0 U U

1.0 U U

3.2 1 B

1.0 U U
1.0 U U

1.0 U U
2.0 U U
5.0 U U
1.0 U U

1.0 U U

10 U R
1.0 U U.
1.0 U U

1.0 U U

2.0 U U

5.0 U U
1.0 U U

1.0 U U

2.4 J .1
1.0 U U
1.0 U U

1.0 U U
2.0 U U
5.0 U R
1.0 U U

1.0 If UC;



f
Plum Brook (htaflce Works

Meontoriug Wells Groundwatcr

Data Sumnmary

Report Datr. 03118103 Page: 31 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MW13

TNTC
CB3025

10-APR-02

PB-BED-MWI4

WARP

CB3022
08-APR402

PB-BED-MWI 5

PRRP

CB3041
15-APR-02

PB-BED-MWI6
UIlTA

CB3037
11-APR-02

User Test Group
Parnngder .IL Units Result Oul oQ Result Qual VOQ Result Qual 12.

SEMIVOLATILES

Isophlonro

McthyInaphibakne. 2-

MethylphenoL, 2-

Mcethylphenol. 4-
Naphthalae

Nitruaviline, 2-
Niroaviline. 3-

Njuailine 4-

Nitrobcowne

Nimtrpbanol, 2-

Nitopbelot. 4-
Pentublorophcaol

Phenantbzeno

Phenol

Pyre

Tnchloobenzcn, 1,2,4-
Trichlorophenol. 2.4,5-

Trichlorophenol. 2,4,6-

n-Nitroso4-n-pwpylaniine

n-Nitsodipbenylwsine

UIWLuSIL

ug/L

ug/L

ug/L

ug/L

ug/L

u&/L

ug/L

ug/L
ugIL
ugtL

ug/L

ug/L

ug/L

ug/L

ug/L

10 U

34

6.0 J

5.8 J
34

50 U

50 U

so U

10 U

10 U

so U
50 U

1.9 j

It
10 U

10 U

10 U

10 U

10 U

10 U

U

j

j

U
U
U
U
U
U
U
j

U
U
U
U
U
U

10 U

10 U

10 U

10 U

10 U

50 U
150

50 U

10 U

10 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U

10 U

27

3.9 1

5.6 J

25

SO U

50 U

50 U

10 U

10 U

50 U

50 U

1.3 i

15

10 U

10 U

10 U

10 U

10 U

10 U

U

.1
i

U
U
U
U
U
U
U
.1

U
U
U
U
U
U

10 U

24

0.88 J

10 V

5.0 J

50 U

SO U
50 U

10 U

10 U

50 U

50 U

2.6 J

1.0 J

10 .U
10 U

10 U

10 U

10 U

10 U

U

I

U
I

U
U
U
U
U
U
U
i
i
U
U
U
U
U
U

VOLATILES

Acetone

Bcnzcna

Bromodicrhlomiethan

Bromoform
Bromomnciane

Butaooe, 2-
Carbon disulfidc

Carbon tetrachloride

uS/L

ug/L

ug/L
ug/L

ug/L

uA/L

500 U
410

50 U

50 U

100 U

250 U

50 U

SO U

R

i
U

U

U

R
U

U

50 U
5.0 U

5.0 U
5.0 U
10 U

25 U

5.0 U

5.0 U

R
U
U
U
R

Ui
U

87 J

600

20 U

20 U

40 U
100 U

3.1 1

20 U

J

U
U
U
K
i

U

60 J
ISO

10 U

10 U

20 U

SO U
10 U

10 U

i
I
U
U
U
R
U
U



Plum Brook Ord,,ance WVorks
Moniloring VelIs Groundwater

Data Summary

Repott Date: 03118/03 Page: 32 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MWI7

TNTA
CB3014

I I-APR-02

PB-BED-MWI8

TNTA

CB3015
05-APR402

Pi3-BED.MV19
AA2

CB3013
04-APR-02

Result Dual VKQ.

PB-BED-MW22

DWP

CB3009
04-APR-02

dRIHut Qual YOQ

User Test Group
Parfmmter

SEMI VOLATILES

Isophotnoe
Methylnaphthalene, 2-

Methylpbenol, 2-

Methylpbenol, 4-

Naphthalene

Nitroaniline, 2-

Nintaniline, 3-

Nitroanll~ne, 4-

Nirobenzene

Nitrophenol, 2-

Nitophenol, 4-

Pentachlorophenol

Phenanthrene

Phciol

Pyrene

Trichlorobenzene, 1.2,4-

Trichlorophenol, 2,4,5-

Trichlorophenol, 2,4.6-

n-Nitroso-di-n-propylamin4

n-Nitrosodiphenylamine

-Fl Lfrti Result QUQL KO

UgWL

ug/L

ug/L
ug/L

uzgtL
ug0Lug/L

ug/L

uglL
ugfL

ug/L
us/L
ugtL

ug/L

ug/L

ugtL
ug/L

ug/L

10 U U1
7.5 J J

10 U UJ

IA J 1
10 1

50 U U)

so U U1

50 U UJ

10 U W1

10 U W1

so U UW

so U UJ

10 U UJ

2.0 1 1
10 U U]

10 U . Ui

10 U UJ
10 U UJ

10 U Iw
10 U Ui

10 U

5.3 3

4.7 J

4.4 J

9.9 J

50 U

50 U

50 U

10 U

10 U

50 U
50 U
10 U

1.4 1

10 U

10 U

10 U

to U

10 U

10 U

10 U

10

10 U

10 U

6.1 J

50 U

50 U

50 U

10 U

10 U

50 U

50 U

0.74 1

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U
U
i
U
U
U
U
U
U
U
.1
U
U
U
U
U
U
U

10 U

10 U

10 U
10 U
10 U

50 U

50 U

50 U

10 U

10 U

50 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

lU
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

VOLATILES

Acetone

Denzenc

Bromodich30rorethane

Bromororm

Bromomethane

Bulanone, 2-

Carbon disutfii

Carbon tetracy

ug/l.
ug/L
ug(L

iig/L
ug/L
ug/L
ug/L
ug/L

200 U R

13 J J

20 U U

20 U U

40 U U

100 U R.

2.3 J J

20 U U

50 U

14
5.0 U

5.0 U

10 U

25 U
C- 4.8 J

C, ,5.0 U

R

3

R
U]
3

UJ

500 U

42 1

50 U

50 U

100 U

250 U

50 U
50 U

R

.1
U
U
U
9.
U
U

400 U
40 U

40 U

40 U
80 U

200 U

40 U

40 U

R
U
U
U
U
Rt

U
U I



(
Plum Brook Oidnance Works

Monitoring Wells Grouadwater

Data Summary

Report Date: 03/18103 Page 33 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
PaM22414td'r Y ULit

PB-BED-MW23
PRRP

CB3040
I I-APR-02

PB-BED-MW27

DGP

CB3012
09.APR-02

PI-TNTA-MWIO

TNTA
CB3042

I 5-APR.02

PB.TNTAhMWI I
TNTA

CB3043

15-APR-02

Res ul Qal Z Result £QUd Q JRed Qual VO Rewsul Oual Mp
SEbllVOLATILES

Isopborone

Mclbylnaphthalcnc, 2-

Mcdbylpheno),2-
Methylphawol, 4-

Naphithale

NitWaniinc, 2-

Nihmailioe, 3-

Nitraniline, 4-

Nitrobenzene

Nitrophenol, 2-
Nitrophenol, 4-
Pcntchloywmphnol

Phenauthrene

Phenol

Pyrene

Trichlorobcnzengc 1,4-

Trichlorophcnol, 2,4,5-
Trichlorophonol, 2,4,6-
n-Nitrosodi-n-propylaminc
n-Nitrsodipheoylasine

UWL
ug/L
UAr

uWL
uJVL

uW/L

ugIL

ug/L

utwL
uglL

ui/L

ul/L

ug/L

uWL

UIL

ugtL
ui/L

10 U U

32
37

43
31
50 U U

50 U U
50 U U
10 U U

10 U U

50 U U
SO U U

2.4 J J

150

10 U U
10 U U

10 U U

10 U U

10 U U

10 U U

10 V

18

0.a9 j

1.1 3

14

so U
50 V
50 U
10 U

10 U

s5 LI
so I

0.75 1

2.0 J

10 U

10 U

10 U

10 U

10 U
10 U

10 U U
10 U U
10 U U
10 U U
10 U U
50 U U
s0 U U
s0 U U
10 U U
10 U U
s0 U I*U
50 U U
10 U U
30 U U
10 U U
10 U U
1o u U
1o u u
10 U U
10 U U

10 U

10 U

10 U

10 U

10 U

50 U
so U

50 U
tO U

10 U

so U
so U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U

VOLATILES
Acetone
Betacnc
Bromodichloromcthane
Browoform
Bwomonetbane

Butanone, 2-
Carbon disulfidc
Cabon ttrachloride

ug/L

u&IL

ug/L

u91L

ug/L

u&IL

ug/L

ui/L

1400

2500

100 U

100 U

200 U

500 U

100 U
100 U

J

U
U
U
R
U
U

100 1

70

20 U
20 U)
40 U

100 U

20 U
20 U

J
i
U
U
U
R

U
U

6.3 J J

1.0 U U

1.0 U U

1.0 U U

2.0 U U
5.0 U R
1.0 U U

1.0 U U

1.7 J

1.0 U

1.0 U

1.0 U

2.0 U

5.0 U
1.0 U

1.0 U

i
U
U
U
U
R
U
U



Plum Brook Ordnance Works
Monitoring WtlIs Groundwater

Data Summary

Report Date: 03/1 03 ]Pape: 34 Of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-TNTC-MW3
TNTC

CB3027
10-APR-02

PB-TNTC-MW4

CB3023
10-APR-02

Result IQiual VQ

PB-TNTC-MWS
TNTC

CB3029
03-APR-02

Result Qual VQO.

TNTA-BEDXW-O01
TNTA

C83044
15-APR-02

Result .Q.lq YQ
User Test Group

Barameler.
SEMIVOLATILES

Isophorone

Methylnaphthalene, 2-

Methylphenol, 2-

Metbylphenol, 4.
lNapbthalene

Niton~illne, 2-

Nitroanwline, 3-
N~itzoaniline, 4-

Nitobenzmen

Nitvponowl, 2-
Nitrohenol, 4-

Peintchlompbenol
Phenanthrene
Phenol
Pyrene
Trichiomobenzene, 1 ,2,4-
Trihcbotophtnol, 2A.4S-
Trichlorophenoll. 2,4,6-
n-Nitroqo-di-n-propyamnine

o-Nitrosodiphenylamine

-lL Lhtly i - R OuqL4 YQ

ng/L

ug(L
ug/I.

ug/L

ug/t
ug'L

ugIL
ug/L

u&/L
ur/L

ug/L
ug/L

ug/L
ug/L
uRgh
ug/L

ug/L

ug/L

10 U
to U
10 U
10 U
10 U
so U
50 U
50 U
10 U

10 U

so U

50 U
10 U

10 U

10 U

10 U

lO U

10 U

10 U

10 U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

10 U

10 U

10 U

10 U

10 U

50 U

50 U

50 U

10 U

10 U
50 U
50 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10 U

10 U

10 U

10 U

10 U

50 U

50 U
50 U
10 U

10 U

50 U
50 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

10 U

47
12
15
39
50 U
50 U
50 U

10 U

10 U

50 U
50 U

3.4 J
27
10 U

10 U

10 U

10 U

10 U

10 U

U

I

U

U

U

U

US
R

R

U

U

WJ

U

U

VOLATILES,
Acetone

Benzene

Bromodichlororneftbne
Bromofornn
Bromometliane
Butanone, 2-

Carbon disufIf
C~arbon tetract-,

ug/L

ug/L

ug/L

ug/L

ugfL
ug/1.

ugI1L

ug/L

13
1.0 U

1.0 U

1.0 U

2.0 U
4.9 J
1.0 U

1.0 U

U

U

U

U

U

U

U

10 U

1.0 U
1.0 U
1.0 U
2.0 U
5.0 U
1.0 U
1.0 U

R
U
U
U
U
R
U
U

10 U

1.0 U

1.0 U
1.0 U
2.0 U
5.0 U
1.0 U

1.0 U

R
U

U

U

U

U

U

U

290 J
490
100 U

100 U

200 U

500 U
100 U

100 U

3
I
U
U
U
R
U
U

Cf C.



(
PhiiJ URk aaaRt Works

MoolloringWeWUs Crounadwater
Data Sumnuary

C

Report Date: 03/18/03 Page: 35 of 42

Location Code:
Associated Sime:

Sample No:
Sample Date:

TNTIB-BEDGW003

TNTB

CB3024
10-APR-02

User Test Group

SENIVOLATILES

bophorme

Methyluaphhalene, 2-
Methylphenol, 2-

Meahylphenol, 4-

Naphtbalcac

Nitroaniline, 2-
Nittoauline, 3-
Nitowniline, 4-
Nittrobenzene
Nitrophenol, 2-
Nitrophlnol, 4-
Pentachbropzmol

Pbenanthrene

Pbenol

Trichlorobeazee, 1,2,4-

TrichlorophenoL 2,4,S-

Trichlomphenol, 2.4,6-

a-Nittoso-di-n-ptopybamine

u-Nitiosodiphcaylamine

.EIL Lfiti Result Qua l ZQ-

uSIL

u#'L
ug/L

ugL

ugL

ugfL
u&JL

ug/L

uS/L

ug/L

ut/L

u9/I-

u#tL

uWL

ugtL
ug/L

ug/L
ug/L
uglL

ug/L

10

4.8

10

10

2.8

50

50

so

10

10

50

so

0.73

1.6

10

10

10

10

10

10

U
.1
U
U
J
U
U
U
U
U
U
U
J
I
U
U
U
U
U
U

U
J
U
U
i
U
U
U
U
U
U
U
J
i
U
U
U
U
U
11

TNTB-BEDGW-004

TNTH

CB3023
08-AFR-02

Result Oual YQ

10 U U

to U U

10 U U

10 U U

10 U U

so U U

50 U U
so U U

10 U U

10 U U

50 U U

50 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

TNTC-BEDGW-001

CNT
CB3026

09-APR-02

Result Oual VO

10 U U
3.2 I J
10 U U
10 U U

2.5 I J
so U U
50 U U
50 U U
10 U U
10 U U
so U U
50 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

10 U U

VOLATILES

Acetone

Benzene

Bromodichloromethane

Bromoform

Bronumcthane

Butanone, 2-

Caubon disulfide
Carboa tauchloride

ug/L

ul/L

ug/L
uaa1L
uf/L
ug/l-
ut/L

85
14
1.0

1.0

2.0
69

0.37
1.0

J

U
U
U

3
U

U
U
U
i
3
U

1.8

0.50

1.0

1.0

2.0
5.0

1.0

1.0

3

3
U
U
U
U
U
U

B
i
U
U
U
U
U
U

53 I J

8.4 J J
20 U U

20 U U

40 U U
lOO U R
20 U U

20 U U



Plum Brook Ordnance Works

Monitoring Wells Groundwater
Data Sumnary

Report Date: 03118/03 Page. 36 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

.-ELL Ini

rr-AAI-BEDGW-001
MA2

C83030
10-APR-02

Result QURl VQ.

rr-AA3-BEDGW-0l
AM3

CB3033
IJAPR-02

Result Qual YO.

rr-ABG-BEDGW-O1

CB3016
05-APR-02

__ACeqf 0ual VO

IT-MNTA-BEDGW-001
MSA

CB3039
12-APR-02

Result PQyaL VO
User Test Group

Barlmeter
VOLATILES

Chlorobenzenc

Chloroetdane
Chloroform

Chloromethane
Dibnnmochlorometiaft

Dichlotethane, 1.1-
Dichloroethane, 1.2-
Dichloroethere. 1,1-
Dichlomethme, 1,2-
Dichlompropane, 1,2-
Dichloroproenc, cis-l,3-
Dichloropropene, trns-l,3-
Ethylbenzene
Hexanone, 2.
Metahyl-2-pentanone, 4-
Mbcthylene choride
Styrene

Tetrachlooethane, 1,1,2,2-
Tetrachloroethene

ug/L

ug/L

uglL
ug/L

ugpL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ugfL

ug/L
ug/L

ug/L

ug/L

ug/L

iuafL
uglL

ug/L

ug/L

ug/1-

5.0 U U
10 U U

5.0 U U
10 U U

5.0 U U
5.0 U U
5.0 U U
5.0 U U
5.0 U U
5.0 U U
5.0 U U
5.0 U U
13

25 U U
25 U U
3.9 JB J
5.0 U U
5.0 U U
5.0 U U
2.2 J 3
5.0 U U
5.0 U U
5.0 U U
5.0 U U
90

10 U
20 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

4.6 3
so U
50 U

9.2 J
10 U
10 U
10 U
12
1t U
10 U
10 U
10 U
31

1.0 U U
2.0 U U
1.0 U U

2.0 U U
1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

S.0 U U

5.0 U U

0.49 J B
1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U.

100 U U

200 U U
100 U U

200 U U
100 U U

100 U U

100 U U
100 U U

100 U U

100 U U

100 U U

100 U U

25 J I
500 U U

500 U U

110 J 1
100 U U

100 U U

100 U U

40 J J
t0o U U

100 U U
is I J

100 U U

310

1 Toluene

Trkbloroehant , 1,1,1-
Tnchloroetbane, 1,1,-
Trichloroethene

F Vinyl chloride
Xylenes, total

(. C. C



t
Plum Brook(l wauce Works

Monitoring Wells Groundwater

Data Summary

(-

RrpCeV Date 03t1s/03 Page: 37 of 42

Localion Code:
Associated Sie:

Sample No:
Sample Date-

IT-TNTB.8EDGW-001

TNTIT
CB3019

05-AfPR-02

rr-TNTB-8EDGW4002
TNTB

CB301

05-APR-02

MK-MWI6
TN TB

CB3017
08-APR-02

User Test Group
Param1fo'r

VOLATILES

Chlorobnzbae
Chlorodtane
Chloroform
Chlomnroclave
Dibromochloromethane

Dichblorethar, 1,1-
Dichlorociane, 1,2-
Dichloroctheoa, 1,1-
Dichloroethece, 1,2-

Dichloropmpane, 1,2-
Dichlorppropc, ci-1,3-
Dichloropropee txs-1 .3.
Ethylbeono
Hexanonc, 2-
Methyl-2-pentatone, 4-
Methylene chloride
Styrene
Tetachloroethanc, 1,1,2,2-
Tetrachloroethene
Toluce
Trichlorootbae, 1,1,1-
Trichlorodheae, 1.1,2-

Trichloroethene
Vinyl chloride
Xylcncs, total

EL Mluitt Result .Qu.L YQO Result Oual XQ. Result Qual VQ

'kg"-

uWL

U&'L

u0L

uWL
uglL
ugL

OWL
uglLUS'L.

u'AL
'AL
ugL

u#L

oWL

oWL
ug'L
ug/L

UWL

uSL

uoL

urL

ug/L

%vL

1.0 U U

2.0 U U
1.0 U U

2.0 U U

1.0 U U

0.38 J J
1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

5.0 U U
5.0 U U

2.0 U U
1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U
1.0 U U

1.0 U U

2.0 U U

1.0 U U

20 U U
1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

5.0 U U
5.0 U U

2.0 U U
1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U
1.0 U U

1.0 U U

2.0 U U

1.0 U U

2.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U
5.0 U U
5.0 U U

2.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

MK-MWI7

CB3038
12.APR-02

Result Qual VOQ_

1.0 U U
2.0 U U
1.0 U U
2.0 U U
1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

5.0 U U

5.0 U U

2.0 U U
1.0 U U
1.0 U U
1.0 U U
1.0 U U
1.0 U U
1.0 U U
1.0 U U
1.0 U U
1.0 U U



Plum Brook Ordnance Workh

Monitoring Wells Groundwater
Data SummerIy

Repon Date 03118/03 page: 3S of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MWI3
INfC

CB3025
10-APR-02

Result Qual YO

PB-BED-MWI4
WARP

CB3022

08-APR42

Result Oual VQ

PB-BED-MWI S
PRRP

CB3041
I 5-APR.02

Result Qual Y!Q

PB-BED-MWI6

UTTA

CB3037
I -APR-02

Result Qual VO

User Test Group

VOLATILES

Chlorobcnzene
Chlooethane
Chloroform
Chloromethane
Dibfzmochloronmethane
Dichloroethane, 1,1-
Dichlorobthae 1.2-
Dkchloroethene, 1,1-
Dichlowoethene. 1,2-
Dlchlomoprpmno, 1,2-
Dichlofopropene, cis-1,3-

Dichlotopropene, trans-l,3-
Ethylbenaene
Hexanone, 2-
Mctbyl-2-peitanone, 4-
Methylene chloride

-FA LkitL

ugL
ugtL
ug/L
upL
uWL

ugL

u/L
ugL

ugL
uAL
uglL
ugL
uWL
ug/L
ugIL
uogL
ug/L
ug/L
ug/L
ug/L
ugIL
ug/L
ug/L
ugIL
ug/L

50 U
100 U

SO U
100 U

50 U
50 U

SO U

50 U

50 U

50 U

50 U

SO U

130

250 U

250 U

49 JB

50 U

50 U

SO U

300

so U

50 U

so U

so U

1300

5.0 U

10 U

5.0 U

10 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

25 U

25 U

1.9 JB

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

5.0 U

20 U

40 U

20 U

40 U

20 U

20 U

20 U

20 U

20 U

20 U

20 U

20 U

130

100 U

100 U

31 JB

20 U

20 U

20 U

460

20 U

20 U

20 U

20 U

880

U
U
U
U
U

U

U
U
U
U
U
U

10 U

20 U

10 U

20 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

40

50 U

SO U

11 I
10 U

10 U

10 U

150

10 U

10 U

10 U

10 U

610

U
U
U
U

U
U
U
U
U
U
U
U
i
U
U
I
U
U
U
i
U
U
U
U

Styrefe
Tetrachlomvethane, 1,1,2,2-

Tctrachloroethene

Toluene

Trichlotoethane, 1,1,1.

Trichloroethane, 1,1,2-

Trichloroetheno
Vinyl chloride

Xylenes, total

U
U

I
U
U
U

U
U
U
U

( C,.



Plum Broo( ',auce Works (
Moaitoring Wells Groundwater

Data Sumiwry

Report Datc: 03t11803 Page: 39 of 42

Location Codee:
Associated Site:

Sample No:
Sample Date:

PB-BED-MWI7

TNTA

CB3014
I I-APR-02

PB-BED-MWIS
TNTA

CB3015
05-APR-02

Result -Owl Q..

PB-BED-MW19
AA2

CB3013
04-APR-02

Result QtaL VQ

PB-BED-MW22
DGP

CB3009
04-APR-02

Rfi O Qual VQ7
User Test Group

VOLATIIES
Chiorobeazece

Chlowtfoim
Cblovomethan
Dibromochblomtlaanc
Dichlovocthanc, 1,1-
Dichloroetbane, 1,2-
Dichlotoeme, 1,1-

Dichlorocithee, 1,2-
Dichlompropane, 1.2-
Dichilooppecne, cis-1,3-
Dichlompropeoca, una-1,3-
Ethylbaczcuc
Hextnone, 2-
Mcthyl-2-pctanone, 4-
Methylene obloride

. . _

-EL Ltai.s Resuxt Cual Z2O

ugIL
UtlL

uWL
ug/L

ugL

ug/L

ugL

uWL

WL
ugL
ugL
ugL
uWL
uWL
ug/L
u#L
ug/L

ug/L

ug/L
ug/L
uWL
ug/L

ur/L

U61

20 U
40 U
20 U
40 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100

100 U

100 U

20 J
20 U
20 U
20 U

150

20 U
20 U
20 U
20 U

440

U
U
U
U
U
U
U
U
U
U
U
U

5.0 U

10 U
5.0 U
10 U

5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U

100
25 U
25 U
10 U

5.0 U
5.0 U
S.0 U
74

5.0 U
5.0 U
5.0 U
5.0 U

420

Ut
UJ
Ui
UJ
Ut
Ut
Ut
Ut
Ut
Ut
Ut
wi
J

Ut
U1
Ut
Ut
Ut
Ut
.1
Ut
UJ
Ut
Ut
i

SO U
100 U

50 U
100 U
50 U
S0 U
so U
50 U
50 U

50 U

s0 U

50 U
16 J

250 U
250 U
9.7 IB
50 U
50 U
50 U
18 J
50 U
50 U

50 V
so U

170

U
U
U
U
U
U
U
U
U
U
U
.U

i
U
U
i
U
U
U
i

U
U
U
U

40 U
80 U

40 U
SO U

40 U
40 U
40 U

40 U
40 U

40 U
40 U
40 U
40 U

200 U
200 U

11 i
40 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U

Styrcn

Tetachloroethane, 1,1,2,2-
Tdrachoroahew
Tolunce
Tricbbloethanc. 1,1,1-
Trictoroetbaoe. 1,1,2-
Tribloroctlec
Vinyl chboride
Xylenes, total

U
U
i
U
U
U

U
U
U
U



Plum Brook Ordnace Works

Monitoring Wells Groundwater

Data Summary

Report Date: 03/18g03 Page: 40 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

PBBED-MW23

PRRP

CB3040

I I-APR-02

PB-BED- MW27
DOP

CB3012

09-APR-02

PB-TNTA-MW10
TNTA

CB3042
15-APR.02

PB-TNTA-MWI I

TNTA

CB3043
15-APR-02

User Test Group

frriJmeter
VOLATILES

Chlorobenzene

Chloroethane
Chlorofbnm

Chioromethane

Dibromochlororethane

Dichlovotbane, 1,1-

Dichlorocthane, I 2-
Dichlorobtheno 1,1j

Dichboroethene, 1,2-

Dichloropropane, 1,2-

Dichloropropcne, cis-1,3-

Dichloroprpene, trans-1,3-

Ethylbenzene

Heanonc, 2-

Methyl-2-pentanone, 4-

Methylenochboridc

Styrene

Tetrachloroethane. 1,1,2,2-

Tetrachlorocthene

Toluene

Trichloroethane, 1,1,1-

Trichloroethane, 1,1,2-

Trichlothene

Vinyl chloride

Xylenes, total

FEL Uhff&. Result QL 12.O Result Qual VO - eft Qual VO Resmlt QlmL YO

ugtL

ug/L

ug/L
ug/L

ugfL
ugIL

ugtL
ugIL

ug/L

ug/L
ug/L

ug/l
ug/L

ug/L
ug/L

ug/L

ugtL.

ug/L

UgIL

ug/L

100 U
200 U

100 U

200 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

230

500 U

500 U

100 J

100 U

100 U

100 U

1000

100 U

100 U

100 U

100 U

1600

U
U
U
U
U
U
U
U
U
U
U
U

20 U

40 U

20 U

40 U

20 U

20 U

20 U

20 U

20 U

20 U

20 U

20 U

83

100 U

100 U

IS IB

20 U

20 U

20 U

13

20 U

20 U

20 U

20 U

460

1.0 U

2.0 U
1.0 U
2.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

5.0 U

5.0 U

0.43 IB

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

2.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
5.0 U

0.32 JB
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

U
U
i
U
U
U

U
U
U
U

(. C.,



I Plum BrookL .,dace Works
Nionitoring Well, Groundwater

Data Summary

C

Rcpon Date: 03118/03 Page; 41 of 42

Location Code:
AssociatedSite:

Sample No:
Smple Date:

PB-TNTC-MW3
TNTrC

CB3027
10-APR-02

PB-N1TC-MW4
ThTC

CB3028
10-APR-02

~esult Qw~L Tr

PB-TNTC-MWS
TNTC

CB3029
08-APR-02

Rs "u YQoo

TNTA-BEDGW-001
TNTA

CD3044
15-APR-02

Result Q~ual YO
User Test Group

Pnramater LIL. LklrLU --&at Q"Ll VO
VOLATILES

Chlorobamene
Ch loothane
Chlorofram
Chloromethane
Dibmwochloromethan
Dichloroethne, 1,1-
Dichloroetbanc, 1,2-
Dichloroetbcae, 1,1-
Diclhoroethen;, 1,2-
Dichlorepropane, 1,2-
Dichloropropeac, cis-1,3-
Dichowpmpre Uawns-l,3-
Etlylbenzene
Hxaanonc, 2-
Methyi-2-peotanonc, 4-
Methylene chloride

ugIL

uglL

ugL

ug/L

ugL

OWL
ugIL
uOtL

ufL

ug/L

ugtL
uS/L
u&IL

ug/L
uogL

ug/L
uzJL

oWrL
oWL
oWL
OWL

oWL
oWL

ug/L

1.0 U

2.0 U
1.0 U

2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
5.0 U
2.0 U

1.0 U

1.0 U

U. U
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

2.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
5.0 U
2.0 U
1.0 U
1.0 U
10 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

1.0 U

2.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 U
5.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

100 U
200 U
100 U

200 U
100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

210
500 U
500 U

170 JU

100 U

100 U

100 U

630
100 U
100 U

100 U

100 U

1200

U
U
U
U
U
U
U
U
U
U
U
U
.1

U
U
i

U
U
U
i
U
U
Uj

U

Styrene
Tcractimcoetbane, 1,1,2,2.
TeUachloethent
Toluecne
Trichloroethane, 1,1,1-
Tricblowethane, 1,1,2-
Tnichlooethaw
Vinyl chloride
Xylenes, total



Plum Brook Ordnance Works

Monitoring Wells Groundwater
Dats Summary

Report Datc: 03/18103 Pqeg 42 of 42

Location Code:
Associated Site:

Sample No:
Sample Date:

TNTB-BEDGW-003
TNTB

CB3024
I10-APR-02

RIu QOual 9Q

T1NTB-BEDGW-004
TNTB

CB3023
08-APR-02

Result OuaL VO

TN'TC-BEDGW-001
TNTC

CB3026
09-APR-02

Result Oual V£Q
User Test Group

Parm7 er
VOLATILES

Chlotobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloronethane
Dichloroethane, 1.1-
Dichlomethane, 1,2-
Dichloroethene, 1.1-
Dichlorocthcnc, 1,2-
Dichloropropane, 1,2-
Dichloropropene, cis-1,3-
Dichloropropene, trans-1,3-
Ethylbezcne

Hexanono, 2-
Methyl-2-pentanone, 4-
Methylene chloride
Styrce
Tetrachloroethane, 1,1,2,2-
Tetrachlomethene
Toluene
Trichloroebane, 1,1,1-
Trichloroetlhue, 1,1,2-

Tiichloroethene
Vinyl chloride
Xylcncs, total

F1L anits

ug/L

ugfL

uS(L

ug/L

ug/L

ug/L

ug/L
ug/L

ugWL
ug/L

oWyL
ughL
ug/L

uglL

ug/l.
u&/L

ugtL

ug/L

ug/L

ug/L

ug/L

u&IL

uO(L

1.0 U

2.0 U
1.0 U

2.0 U
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U
1.0 U

1.0 U

1.0 U

0.52 1
0.56 J
0.70 J
0.44 JB

1.0 U

1.0 U

1.0 U

4.7
1.0 U

1.0 U

1.0 U

1.0 U

2.3

U
U
U
U
U
U
U
U
U
U
U
U
.1

I

I
B

U
U
U

1.0 U

2.0 U
1.0 U

2.0 U
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U
1.0 U

1.0 U

1.0 U

1.0 U

5.0 U
5.0 U

2.0 U
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

20 U
40 U
20 U
40 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

12 J
100 U

100 U

19 JB
20 U
20 U
20 U

8.8 J
20 U
20 U
20 U
20 U

90

U

U

U

U

(. C, (-
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r"
Plum Brook r 7 . nce Works

Monitoring Well Groundwater

Data Summary

r

Report Dote: 0S121/02 Pagc lofl4

Location Code:
AssociatedSie:

Sample NVo:
Sample Date:

IT-B8G-BEDOW-O00
BDG

CC3001
12-JUL02

T.-MWOI
BCOG

CC3009
104JUL,02

MKJ-MW20
UTTA

CC3002
Il-JUW.02

PB BED-MW20
BCG

CC3003

10-JUL02

User Test Group
Pnamm'etr

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

AminoA.6-dinitrotoluene, 2.

Dinitobenzene, 1,3-

Dinitrtoluane, 2,4-

Dinitratoluene, 2,6-

!NX

Nitrobenzene

Niboluene, 2-

Nitrotolucue, y-

Nitrotoluene, 4-

RDX

Tetryl

Trinitrobenzene, 1 ,3,5-

Trinitrotoluenc, 2,4,6-

-Eu Urnits

ug/L
ug/L
PWL

ug/LUaL
uglL

ug/L
u0L
ugoL
ug!L
uOtL
ug/L
ug/L

Result .QyaL ro.. ResukQuLa YO Resu lt L rQ Result Oual YO

0.20 U
0.20 U
0.20 U
0.20 U
0.20 U
0.50 U
0.20 U
0.53 GU
0.20 U
0.20 U
0.50 U
0.20 U
0.20 U
0.20 U

U
U
U
U
I)
U
U

0.20 U
0.20 U
0.20 U
0.20 U
0.20 U
0.50 U
0.20 U
0.20 U
0.20 U
0.20 U
0.50 U
0.20 U
0.20 U
0.20 U

U
U
U
U
U
U
U
U
U
U
U
U
U
U

0.20 U
0.20 U
0.20 U
0.20 U
0.20 U
0.50 U
0.20 U
0.20 U
0.20 U
0.20 U
0.50 U
0.20 U
0.20 U
0.20 U

U
U
U
U
U
U
U
U
U
U
U
U
U
V

U
U
U
U
U
U

GEN CHEMISTRY

Alkalinity

Cblodde

Cyanide, total

Hardncss

Nitate

Sulfate

Total dissolved solids
Total organic carbon

Total suspended solids

Tubidity

ug/L

ug/L

ugL

ug/L

ugL

ugL

ugL

ugL

oWL

N1TU

367000
896000

10 U UJ
647000

100 U U
9200

2040000
1900

21000
39.0

90000
3400

10 U
144000

190
118000
279000

7100
4000

1.7

U

293000

19000000

10 U

8140000

100 U

5000 U

35500000

1000 U

33000

7.4

U

U
U

LI

METALS

Ahuminum

Anumi
Y ug/L

aWIL
113 BJ B

652 B B
62.2 B B

117 B J
63.1 B B

83.4 B B



Plum Brook Ordnance Works

Moanioring Well Groundwater
Data SIFuyrY

Rcport Date: 0Sj21/02 Page: Zof 14

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group
Pnramnr pr F ItL LIns..

PB-DED-MW24
BCO

CC3004
12.JULt02

PB-BED-MW2S
BcG

003005
11-JUL.02

Re ual "y P-
EXPLOSIVES

Amln-2,.6diaitotoluent, 4-
Amino-4,"Uduvtoluema, 2-
Dinitobeaz 1,3-
Dinltrotoluene, 2,4.
Dinitotoluaee, 2,6-

ElMX
Nitrobeazene
Nitztolucuc, 2-
Nitlotolucne, 3-
Nittotoluene, 4
RDX

Tety
Tialtrobenzene, 1.3,3-

Trinitztoluoee, 2,4,6

GlEN CHLUST1RY
Alkalinity
Chiorida

Cyanide, total

Harness
Niutat
Sulfate
Total dissolved solids
Total organic cbon
Total suspended solld.

Twtbidiry

METALS
Aluminum

AluiAnum

U&'L
uWL

u0'L
ugr/LU&IL
uWL

uWL
ug/L

ug/L
n/L
ugL

ugVL

usIL

u0'L

ugIL
UWL
ug/L

uVL

ug`L
ugiL
ug/L

N1U

Y u&IL

uvL

020 U U
0.20 U U
0.20 U U
0.20 U U
0.36 GU
0.50 U U
0.20 U U
020 U U
020 U U
0.54 GU
0.50 U U
0.20 U U
0.20 U U
020 U U

979000
155000

10 U W1
1370000

100 U U
32300

1020000
3700

124000
742

0.20 U
0.20 U
020 U
0.20 U
020 U
0.50 U
0.20 U
0.20 U
020 U
0.20 U

0.50 U
0.20 U
0.20 U
020 U

329000
219000

10 U

772000
100 U

416000
118000

2700
5000

23.6

U
U
U
U
U
U
U
U
U
U
U
R
U
U

Ui

110 Bi B 97.8 BJ B
1150 . 44.6 B J



(C

Plunt Brook-. -.*ace Works
Monitorlng Well Groundwater

Data Summary

Repoi Date: 08/21/02
Page: 3 of 14

Location Code:
AssoclatedSite:

Sample No:
Sample Date:

rr-B08-13EDOW-001
BCc3

CC3001
12-JUL.02

Tr-Mwol
BCO

CC3009
10-JU.102

MK-MW20

UTTA

CC3002
11JUL 02

L v,
PB-BED-MW20

BCG
CC3003

10-JUL02

User Test Group
PnrnametPr

Mb=ALS
Antimony

Antimony
Arsenc
Arenic
Barium
Barium
Betyllium
Beryllium

Cadmium
Cadmium
Calcium
Calcium
Cbromium
Cbromium
Cobalt
Cobalt
Coer
Copper
Ima
Iron
Lead

Lead
Magnesium
Magneshim

Manganese
Manganese
Mecury
M cur
Nickel
Nickel

-Ft s- Resul dt Qtwal VO- Acalt OudL Q.. Result Qual VQ Result Quat VO

Y ug/L

a91L
Y n/L

YugtL
ul/L

Y ug/L

ug/L
Y ug/L

UZL
y ugIIL

ugiL
Y ugiL

Y u"L

ugIL

Y ug/L

ug/L

Y ug/LUZIL

Y ug/L

ug/L

Y ug/L

ul/L

Y uglL

ug/L

ugLY ulI

ug/

Y ug/L

ugL

60.0 U U
60.0 U U
10.0 U U

3.6 B J
236
229
5.0 U U
5.0 U U
5.0 U U
5.0 U U

133000
134000

10.0 U U
10.0 U U

8.2 B J
12.1 B J
25.0 U U
25.0 U U
1160
1490

3.0 U U
3.0 U U

76000
73500

728
688

0.20 U U
0.20 U U
S.S B 3
8.6 B I

60.0 U U
60.0 U U
10.0 U U

10.0 U U
82.5 B J

75.9. B J

5.0 U U
5.0 U U

5.0 U U

5.0 U U
39300
39400

10.0 U U

10.0 U U
10.3 B J

7.5 B J
2.8 B J

9.1 B J
745
563
3.0 U U
3.0 U U

14600
15900

326
292
0.20 U U
0.20 U U
26.2 B J

15.0 B J

60.0 U U
60.0 U U
10.0 U U
10.0 U U

23900
24000

5.0 U U
5.0 U U
5.0 U U
5.0 U U

2020000
2000000

10.0 U U

10.0 U U
8.0 B J

8.0 B I
25.0 U U
25.0 U U

S100
4970

4.0 U U
4.0 U U

969000
960000

193
190

020 U U
0.20 U U
40.0 U U
40.0 U U



Plum Brook Ordusan Works
Moultorlng Wd1 Grouadwater

Dais Summary

RcoA Datc 08/21102 Page: 4 of 14

Location Code:
AssociatedSte:

Sample No:.
Sample Date:

PB-BED-MW24
BCO

CC3202
124JUL,02

PB-BED-MW2B
BCG

CC3005

11-JUL.02

User Test Group
ParnMator

MMTLS
Antimony
Antimosy

Arsenic

BArium
Barium
Beayrium
Betyllium
seqylium
Cadmdum

Cadmium
Calcium
Calcium
Cbawum
Chomium
Coblt
Cobak

Copper
Copper
Iron

Lead
Lead
Mapesium
Mwasium

Manganese
Macuty
Mercuzy
Nickel
NJ"l

IFA JLvnLLr &"It 2AL IQV

Y us/L
'ughL

Y ug/L
uWL

Y u&IL
ug/L

Y uSIL
ug/L

Y ug/L

oL
Y ug/L

Y Uf/L
UghL

Y ugLugWL
Y ug/L

uW/LY ugL

uIL
Y u&/L

utIL
Y uS/L

UgIL

Y WL
Y us/L

ughL
Y u&/L

Y uSL

60.0 U
60.0 U
10.0 U
4.3 B

670
680
5.0 U
5.0 U
S.0 U
5.0 U

147000
346000

10.0 U
9.4 B

50.0 U
2.9 B

25.0 U
8.6 B

100 U
13400

3.0 U
5.2

79400
88800

44.2
420

0.20 U
0.20 U

60.0 U U
60.0 U U
10.0 U U
10.O U U
160 B J
164 B J

5.0 U U
5.0 U U
5.0 U U
5.0 U U

187000
IS3000

io.O u U
10.0 U U
50.0 U U
50.0 U U
25.0 U U
25.0 U U
59.8 B J
103
3.0 U U

3.0 U U
74100
69100

94.0
95.6
0.20 U U
0.20 U U

U
U

40.0 U U (v 40.0 U U
7.9 B 1 40.0 U U



1C'
Phm Brool(- 7 1 nce Works
Monitoring Well Groundwater

Daat Semnary

CK

Report Date: 08/21/02 Page: 5 of 14

Location Code:
Associated Site:

Sample No:
Sample Date:

Tl-B8O-BBDGW-ool
BCG

CC3001
124UL.02

ITr-MWI
BOG

CC3009
10-3RU02

MXK-MW20

UTTA
CC3002

I l-UWL2

PSB-ED-MW20
BCG

CC3003
104UL-02

User Test Group
Pnrnmeter _ FYL Unitv -&&P19V

METALS
Potassium

Potassium
Seleuium
Selenium
Silver
Silver

Sodium
Sodium
Thalium
Thallium
Vanadium
Vanadium
Zinc
Zinc

RANGE ORGANICS
Diesel Range Organics
Gasoline Range Organics

SEMIVOLATILFS
Acenaphthene
Acenaplthylene
Anthracene
Bcazm(aenthacef

I Bcumzo()pyr
Benzo(b)fluornthce
Beazorghi)pActe
BenzokMfluoanthene
Bis(2-chloroothoxy)metheno
Bis(2-cioroethy)etder

Y utL

ugfL
Y uWL

UWL
Y ugL

uWL

ug/L
Y ug/L

ug/L
Y ug/L

ugL
Y ugfL

ugfL

31000
30500

5.0 U
s.0 U

10.0 U

10.0 U

392000
395000

10.0 U

10.0 U
50.0 U
50.0 U

7.3 B
10.0 B

U

U

U

U

6390
6750

5.0 U
1.0 U

10.0 U

10.0 U

19200
19400

10.0 U

10.0 U

50.0 U

50.0 U

124
34.3

J
J
U
U
U
U

102000
101000

5.0 U

5.0 U
10.0 U

10.0 U

8120000
8380000

10.0 U

10.0 U

50.0 U

50.0 U
3.2 B
9.7 B

J
j
U
U
U
U

U
U
U
U
i

I

U

U

U

U

I

U
U
U
U

ugL
ug/L

140
65000

ug/L

41L

ug/L

ug/L
ugIL
ug/L
uAL
u/IL

10 U
10 U
10 U
Jo U
10 U
10 U
10 U
10 U
10 U
10 U

U
U
U
LI
U
U
U
U
U
U

10 U
10 U
10 U
icf U
10 U
10 U
10 U
10 U
10 U
10 U

U
U
U
U
U
U
U
U
U
U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

U
U
U
U
U
U
U
U
U
U



Plum Brook Orduaace Works
Monitoring Well Grountdwater

Data Summary

Repozd Date: 08f102 Page, 6of 14

Location Code:
AssociatedSiter

Samzple No:
Sample Date:

.1L [lnRL

PB-BED-MW24
BCG

CC3004
12-ILA2

PB-BED-MW2S
BCG

CC3005
I 1-JUL02

User Test Group
Paraineigr

MbWALS
Potassium
PotWuu

Selenum
SdICUdum
Silver
Silver
Sodium
Sodium
Thallium
ThUalum
Vanadium
Vanadium
Z&w
Zic

RANGE ORGANACS
Diesel Range Orgiucs
Gasoline Range O uuics

Result QPaL VQ Re ual xQ

Y ugtL

Y ugIL
ug/L

Y ugIL

uWL
Y ug/L

ugiL
Y ug/L

uVL
Y u0IL

ug/L

ugtL

38300
41600

5.0 U U
5.0 U U

10.0 U U

10.0 U U

98500
101000

10.0 U U

10.0 U U
s0.0 U U

6.1 B
20.0 U U
2a.4

12100 j

11400 J
5.0 U U
5.0 U U

10.0 U U
10.0 U U

97600
92300

6.4 B J

10.0 U U
50.0 U U
50.0 U U
20.0 U U
20.0 U U

uVL
uFL

SEMIVOLATILES
Acenaphthcno
Aenphtbyla

AWIrac
Bazg(a)antlumca
Ben(a)pyreao

Benzo(b)fuonthee

Bczo(ghI)pryleno
Benzo(k)fluznthen
Bis(2.c-bclwc -cOac
Bis(2-cliooe, ;.gAdr

ug/L

ug/L
UWL

uSIL
uVWL

u&IL
ug/L
uL

10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U

10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U
10 U U t..



Plum Brook,, -amoe Works
Monitoring Well Groundwater

Data Summary

RepoitDate: 0&21M2 Page: 7of 14

Location Code: rr-RO8-BEDGW-001 rr-MWo1 MK-MW20 PB-BED-MW20
AssociatedSite: BCG BCG UTTA BCG

Sample No: CC3001 CC3009 cc3002 CC3003
Sample Date: 12-JUL.02 10-JULO2 I 1-JUL.02 10-JUW2

User Test Group
Parametpr Flr Lrnifz AfrA Q L ZQ. Reesult Qual VQO R.t O ual V O Rest O ual Yip

SEMIVOLATILES
BDh2-hoisopropys )heter ug/L 10 U U 10 U U 10 U U
Bi;C2.ethylhexyl)phthabte ugL1 4.3 J B B 10 U U 10 U U
Dromophenyl phonyl rther, 4- ug/L 10 U U 10 U U 10 U U
Outy beuZyl phthilate uVL 10 U U 10 U U 10 U U
Carbazole uOJL 10 U U 10 U U 10 U U
Cbloy-3-ruethylphenol, 4- ugAL 10 U U 10 U U 10 U U
Chlloaafine, 4- ug/L 10 U U 10 U U 10 U U

1chronaphthalene, 2- ug/L 10 U U 10 U U 10 U U
Chloropbeol, 2- ugfL 10 U U 10 U U 10 U U
Cbloropbenyl pheanyl etr. 4- ug/L 10 U U 10 U U 10 U U
Cbayseno ug/L 10 U U 10 U U 10 U U
DI-o-butyl pbthal.te ug/L 10 U U 10 U U 10 U U
Di0octyt pbhliate uglL 10 U U 10 U U 10 U U
Dsh)athncune ug/L 10 U U 10 U U 10 U U
Dibenzofn ug/L 10 U U to U U 10 U U
Divblorobene, 1,2- ugiL 10 U U 10 U U 10 U U
Vichlorobeane,1,3- uglL 10 U U 10 U U 10 U U
Dicblowbanne, 1,4- uglL 10 U U 10 U U 10 U U
Dichicnbenzidine, 3,3- uglL 50 U U 50 U U 50 U U
Diclilrophenoi, 2,4- ug/L 10 U U 10 U U 10 U U
Diethyl pbthaate ug/L 10 U U 10 U U 10 U U
Dimethyl phthabte ug/L 10 U U 10 U U 10 U U
Dimentylphecol, 2,4- ug/L 10 U U 10 U U 10 U U
Dioit2-metylpbeol, 4,6- ug/L 50 U U so U U So U U
Dinitrophenol, 2,4- uglL 50 U UW 50 U Ul 50 U U3
Dinitrotluene2,4- ug/L 10 U U 10 U U 10 U U
Dlnitrotoluene, 2,6- UZIL 10 U U 10 U U 10 U U
Fluomnthenm ug/L 10 U U 10 U U 10 U U
Fluoren. ug/L 10 U U 10 U U 10 U U
Hexachloiobenzene uSg! 10 U U 10 U U tO U U



Plum Brook Ordnance Works
monlaoriul; Well Groundwater

Dols SunuarY

Repost Dat: 08S2 1102 Pago: S of 14

Locatwn Code:
AssocatedSife.

Samplc No:
Sample Date:

PB-BED-MW24
BCO

CC3004
12-JUL.02

Result Qual VQ

PB-BED-MW25
BCO

CC300S
I I-JUL.02

Rauk Mlu M-
User Test Group

Panwunptei

SEMIVOLATILES
Bis(Z2cb1OTOWSPWPYl)ther

Bia(2-cibylbcayllyhthalate
Bromophonyl phenyl alier, 4-
Butyl benyl pbihalast
Cubatole

Chloro-3-melbylphcnot, 4-
Ch nl 4.
Co phthale. 2.
Cbloophmol, 2-
Chlowpbayl phenyl ehe, 4-
cbyseno
Di-n-bulyi ph le
Di-nr-ootl plithalat
Dibenz(a,h)aehracenc
Dibez uo1m
Dichlorobenzeuo 1.2-

DMcalobeac, 1,3-
Dichlowobeaue, 1.4-
Dichlorobeazidine, 3,3'-
Dichlorophenol, 2,4-

DiMOWyl pbhalatc
Dimethyl pbthalats
Dimethylphenol, 2.4

Dinitio-2-me¢lhyl4bcuiol, 4,6-

Dinitrophenol, 2,4-
Dinitrotoluenc, 2,4-
Dinitotolune, 2.6-
Fluo .mh

Fluotene
Hchlowbcn..

17L Ulnity

ug/L
uAL

ug/L
ugL
ug/L
oW/L

UWL

uSL
uVL

oWL

ugL
ugLoL
u9IL

USLYO/L
oWL

uWL
oWLufL

oWL
uVL
ugL
uYL
uWL
oWL

uoL
oWL

10 U
4.6 1B
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U
10 U

10 U

10 U

0.76 J
50 U
50 U
10 U

10 U

10 U

10 U

10 U

10 U

3.0 JB
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
1O U
10 U
10 U

1C U
10 U
10 U
10 U
so U
30 U
10 U

10 U

10 U
sO U
so U
10 U
10 U
10 U
10 U

f. ^ 0 l u C;



lum Brook c 7.jnoe Werks

Monitoring Well Groundwater
Data Summary

C

Report Date: OtQI/02 Page: 9 of 14

Location Code:
AssoclatedSite:

Sample No:
Sample Date:

lr-BG3-BEDWW.0OI
9CO

CC3001
12-JUL02

rNANwI

DCQ
CC3009

104UL.02

MI-MW2O

UITA

CC3002
I l-JVL02

PB-BED-MxW2O
BCG

CC3003
-AJULA02

User Test Group
Paramotrnr

SEMIVOLATILES
Hachorobutaediena
Henraohorcyclopntadsien

Hexacblorodean
Indmo(1,2,3.cd)pyrene
blopbown

MetbyInsphtbalene, 2.
MethylphenoL, 2-
Methylphenol, 4-
Naphthalene
Nifroanlline 2-
Nitonine, 3-
Nftroaniline, 4-
Nitfobenzena
Nitropewol, 2.
Nitwpheol, 4-
Pensoblomphenol
Phennthrene
Phevol

Tzichorobenzone. 1,2,4-
TrichioropbenoL 2,4.5-
Trichlomophenol, 2,4,6-
n-Nitoesdi-n-propylaainc

n-Nitsodiphenylemimn

ELt Ini. Result Oual YVQ Resut Oual VO. Result OQaI YQ Result Oa" 1A2

ug/L
uVL
ugL

u9/L

UWL

ugL
ugL
UFL

ug/L

ug/L

us/L
ug/L

us/L
vs/I-
ug/L

ug/L
us/L

ug/L

uZ/L

ug/L

10 U

so U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

50 U
so U
10 U

10 U

soU

so U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

s0U

soU
50U
10 U

10 U

50 U

50 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U
ID
U
U
U

U]
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10 U

SO U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

so U
so U
50 U
10 U

10 U

so U

so U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

VOLATILES
Aceonc

Beaze
Bromodichloromethane
Bromoform

ug/L

uKIL

up/L

uAL

2.6 JB
1.0 U

1.0 U

1.0 U

B
U

U

UJ

35 I B
1.0 U

1.0 U

1.0 U

B
U

U

UJ

1000 U U

10 B
32
1.0 U
1.0 U

B

U
U1



Plum Brook Ordnaaes Works
Mouitoring Well Groundwater

Data Summary

Report Data. 0V21/02 Page; lOof 14

Location Code:
Associated Site:

Sample No: .
Sample Date:

PB-BED -MW24
BOO

CC3004

12-JUL402

PB-BEDMW25
BCO

CC300s
1IJ-UL.02

User Test Group
Pnralnej

SEOUVOLATMLES
Hchlordbutadieae
Heahorocyclopeatadieno
Hexacb~oro~haw
1,2 o(1.23-cd)pyr=

isophomne
Mchyinaphthaleuc, 2-
Methylpheno, 2-
Mcthylphuiol, 4-
Naphthalaen
Nitroalline, 2-
Nltroaniline, 3-
NitradUMn, 4.

Nitrophenol, 2-
Nitropheol, 4-
Peulachloophwol
Phanhrene
Phewl
Pyrene
Tficlorobconzane 1,2,4-
Tdiloshppheol, 2,4.5-
Tichiorophenol, 2,4,0-
0-NtOSO-wi-a-POpylIMIna
n-Niteosodiphanylamlne

.&L LniL Resul ~t OJal YQ- Resl Oual V

ugtL
uW#L

ug'L

uWL
uWL
uWL
U91L

u~L
ug/L

ng/L

uL

ug/L
uS/L
uWL
uVL
UW/L
ugL
uWL

ugL

ugL

10 U
50 U
10 U
10 U
10 U
10
10 U
10 U

8.7 J
50 U
so U
50 U
10 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
50 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U
50 U
50 U
10 U

10 U

50 U
50 U
10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

U
IUj
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

VOLATILES
Acetone

Benzcne

Bwwoform I

US/L

ug/L

60 B
14

1.0 U

1.0 U

3
U
Ui

1.4 IB
1.0 U

1.0 U

1.0 U

B
U
U
US C.,



Plum Brook (7 .nce Works
Monitoring Well Groundwater

Dita Summary

r
Report Datc 08121/02 Page: II of 14

User Test Group
Panrvmoter

VOLATILES
Brommetbane
Butanonei 2-
Carbon dindfide
Carbon tetuooide
Chlorobenzene
Cblouetbans
Chlomfonn
Chloromethane
Dbrmochkloomethane
Dichloroetbane, 1,1-
Dieldorodhane, 1,2-
DicMloroethene, 1,1-
Dicblomethene, 1,2-
Dichlompropane, 1,2-
Dlchloropropene, cis-1,3-
Dichloropropeve, tansl-1,3-
Ethylbemene
Heasnone, 2.
Methyl-2-peatanone, 4-
Methylene chloride
Stne
Tetrethoroethane, 1,1,2,2-
Terachlomethene
Toluene
Trchloroethan4 1,1,1-
Tltehloethane, 1,1,2-
Trichloroetbenc
Vinyl cloride
Xylsee, o-
Xylener, mp.

Location Code:
Associated Site:

Sample No:.
Sample Date:

ug/L
ug/L

ug/L
uel,

ug/L
ug/L
ugL
uaL
ug/L
ug/L
ug/L
ug/L

ug/L
ugfL
ug/L

ug/L
ug/L
uWL
zKL

ugtL
ugL

ndL
ug/L
ug/L
U011,
1184

rrIBGS-BEDGW-001
BCO

CC3001
12-JUL.02

-. Resll AQV

2.0 U

3.2 1

1.0 U

1.0 U

Lo U

2.0 U
1.0 U

2.0 U
1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

5.0 U

5.0 U

2.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

rrIMWOI
BCO

CC3009
10-A1AL02

Result Oual VO

2.0 U U

5.0 U U

1.0 U U

1.0 U UJ

1.0 U U

2.0 U U

1.0 U U

2.0 U U
1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U UI

1.0 U U

5.0 U U

5.0 U U

0.19 JB B

1.0 U U

1.0 U U

1.0 U U

1,0 U U

1.0 U U

1.0 U U

1.0 U U

1.0 U U

Rm -lu !Q AO Pdl YQ

MK-MW20
U1TA

CC3002
I I-JAn,02

PB-BEDwMW20

BCo

CC3003

10-JUL,02

0.27 J

9.S

1.0 U

1.0 U

1.0 U

2.0 U
1.0 U

2.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

1.0 U

5.0 U
5.0 U
2.0 U
1.0 U

1.0 U

1.0 U
0.76 J

1.0 U

1.0 U

1.0 U

1.0 U

i

U

Uj
U
U
U
U
U
U
U
U
U
U
U!
Uj
U
U
U
U
U
U

B
U
U
U
U

1000 U U

37000

1000 U U

1000 U U



Plum Brook Ordnance Works

Monitoring Well CGroudwater
Data Sunumary

Rcport Date: 08/21/02 Page: 12 of 14

Location Code: PB-BED-MW24 PB-BED-MW25

Associated Site: BCG BCO

Sample No: . cC004 CC3005
Sample Date: 12%JUL.02 11JULA02

User Tesa Group
P a7rakliger - EL u.nity esult Oual ro Result OuaL ML

VOLATILES

Bromo ce utgL 2.0 U U 2.0 U U

Butaonue. 2- ur/L 12 B 5.0 U U

Carbon disufide ugL 1.0 U U 0.17 J I

Cauon tattadorid u/L 1.0 U U 1.0 U W

Chiotobeuzeno ug1L 1.0 U U 1.0 U U

Cblotootbane uOhL 2.0 U U 2.0 U U

Chorobforu uS/L 1.0 U U 1.0 U U

Cblorwmethae WIL 2.0 U U 2.0 U U

Dihbrimochloromthane ug/L 1.0 U U 1.0 U U

Diclobocthae, 1,1- ug/L 1.0 U U 1.0 U U

D lc 1,2- ugWL 1.0 U U 1.0 U U

Dichloreouc, 1,1- ug/l 1.0 U U 1.0 U U

Dlchbc d 1,2- uVL 1.0 U U 1.0 U U

Diclorpropasue, 1,2. uL 1.0 U U 1.0 U U

Diohlorpropeo4 cis-1.3- uVL 1.0 U U 1.0 U U

Diki qopropecn, trns1,3- ugAL 1.0 U Wi 1.0 U UJ

Ethylbea. ugWL 8.0 J 1.0 U U

Haxaoae, 2- uAL 5,0 U U S.0 U U

Melhyl2-pntanone,4- ug/L 5.0 U U 5.0 U U

Methyleno chloride uAgL 2.0 U U 2.0 U U

S eo ugL 1.0 U U 1.0 U U

Tetracblorethane, 1,1,2,2- uL 1.0 U U 1.0 U U

Tetschlowdcthen ug/ 1.0 U U 1.0 U U

Toluene ugh!. 17 J 1.0 U U

Trihlooaethmnc, 1,1,1. Us 1.0 U U 2.0 U U

Tichlozocdhane 1,1,2- ugAL 1.0 U U 1.0 U U

TMihloroethene u0L 1.0 U U 1.0 U U

Vinyl chloride uAL 1.0 U U 1.0 U U

Xylenc, o- ( ugh-.

Xykw-s, . .1 -.' ug /



IC. Plum Brook(-.jnee Works

MoultorIng Well Groundwster

Data Summary

C.

Report Date: O/21/02 Page; 13 of 14

Location Code:
Associated Site:

Sample No:
Sample Date:

rr-BGS-BEDGW.001
BCa

CC3001

12-JUL-02

frIMWOI
BCG

cc3009
10-JUL-02

MK-MW20
UTTA

0C3002
Il-JULW02

PB-BED-MW2O
BCOG

CC3003
10-UL.02

User Test Group

&ra Pter
VOLATILES

Xylencs, total

FEk. Units . Rsult Qunl £2 Result Oual VO. Result Qtai YOQ Resuyl Qual VQ

UWL 1.0 U U 1.0 U U 1.0 U U



Plum Brook Ordaance Works

Moniltrlug Well Groundwatecr

Data Sunmuary

Repon Date: 08/21i2 Page: 14 of 14

Loction Code
Associated SUe:

Sample No:.
Sample Date:

PB-BED-MW24
BCO

CC3O04
12-iUL-02

PB-BED.MW2S
SCG

CC3005
11-JU1L02

User Test Group

VOLATILES

Xllencs, total

-EL IZiLL Reslt COLD YQ Result QRuL VO

UAL s5 1.0 U U

C. S..



:. APPENDIX J

DETECTED HITS SUMMARY EXCLUDING "B" QUALIFIERS_

KN31PBOW/02 OW/Final Txt doct6/lit3(1226 PM)



pi

APRIL 2002

NON-BACKGROUND DETECTED HITS SUMMARY
EXCLUDING "B" QUALIFIERS

KN2/PWIIS DS-D 1.doct27M2M5-M "M)



(:~
Plum Brook _-..nee Works

Monitoring We~ls Groundwater

Detteted flits

Report Date: 03(26103 Page: 1 of 28

ILocation Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

rr-AA2-BEDGW-001

AA2

CB3030
10-APR-02

REG

IT-AA3-BEDGWA-00I

A3

CB3033
10-APR-02

REG

rr-ABG-BEDGW-01

ABG
CB3016

03-APR-02

REG

IT-N1NTA-BEDGW-001
MSA

CB3039
12-APR-02

REGUser Test Group

Part2Wfrr

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-
Amiwo-4,6-dinitntoluene, 2-
Dinitotoluene, 2,4-

Dinitratoluene, 2,6-
Nitrobenzene

Nitrotoluene, 2-

Nitrotoluene, 3-

RDX

Trinitrotoluene, 2,4,6-

lL Llnit Rs t Qual VO Resuls QCual VOQ Result Qual VYQ Reslt Qual Am V

UoL
uWL
ug/L

ugtL
ug/L

ugL

ugtL

GEN CHEMISTRY

AlbiEnity
Chloride

Cyanide, total
Hardness

Nitrate

Sulfate

Total dissolved solids
Total organic carbon

Total suspended solids

Turbidity

ug/L
ugL

ug/L

uWL

ug/L

ugpL

ugL

upL

ugtL

NTU

586000 J

56000

700000

32700

712000

3100

22000

137

650000

369000

480000

J 230000

10000

440000

292000

731000

3300
24000

151

3 691000
J 3480000

1580000

I

;
1200000

1000

16000

118

1400

6010000

5900

24000

277

B ;

I

METALS

Aluminum
Aluminum

Arseiric

Arsenic

Barium

Barium

Baryltium

Y u8/L

ug/L

Y ug/L

ug/L

Y ug/l

ug/L

Y ug/L

42.6 B J

9.0 B I
6.6 B I

336

368

49.2 B J 51.1 B J
39.2 B J

78.1

S0.2

B

B

I

I

78.2

82.7

B
B

i
I

398

388



Pluw Brook Ordnance Works
Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03 Page; 2 of 28

Location Code:
Associated Site.

Sample No:
Sample Date:

Purpose:

1T-TNTB-BEDGW-00I
TNTB

CB3019
05-APR-02

REG

rrI-TNTB-EDGW-002

TNTB

CB301t
05-APR-02

REG

MK-MW16

mTN
CB3017

0-APR-02

REG

MK-MWI7

TNTB
CB303S

12-APR-02

REG

RKesult Qual YQO
User Test Group

Result OuoL VO Rdesult Qlwal VQ Result Qual VQrnrhaln-x,

EXPLOSIVES
Amino-2,6-dinitrotolueue, 4-

Amino4,6-dinitrotoluenc, 2-

Dinitrotoluene, 2,4-

Dinitrotolucur, 2,6-

Nitrobeuzene

Nitrotoluene. 2-

Nitrotoluenc, 3-

RDX

Trinitrotolucue, 2,4,6-

ug/L
ugL
ugfL
uWL
cWL
uWL
uWL
ugtL
ug/L

22

26

5.

4.0 I1

68

GEN CREMISTRY

ALahnty
Chloride

Cyanide, total

Hardness
Nitrate
Sulfate

Total dissolved solids

Total organic carbon

Total suspended solids

Turbidity

ugL
u1L
ug(L
ugIL
uglL
ug/L
ugIL.
u&L
ugL
N1U

375000

761000

420000

32100

1520000

3400

J

;

365000

J 117000

390000

165000
740000

3000

5 72.6

J 1700

430000

_ 42

719000

868000

2000

s1m5000

1 156

B
3

5 2100

272000

J

286000

518000

1600

0.98

J

38.4

METALS

Aluminum

Aluminum

Arsenic
Arsenic

Barium

Barium

Berylliun Q

Y ug/L

u#tL

Y u&/L

ug/L

Y ug/L

Y uL
Y ug~

1480

2380

4680
460054.8 B J 45.4 B .1

974

1080

403
(911

f^ -

8.4

13.1

0.76

B

B

B

S
S
I

14.1
14.6

2.0

B i
.1
i



Plum Brook Oronance Works
Monitoring Wells lroundwater

Detected Hits

Report Date: 03/26/03 Page 3 of 2S

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

PB-BEDMMWI3

TNTC

CB3025
10-APR-02

REG

PB-BED-MWI4

WARP

CB3022
0S-APR-02

REG

PB-B13D-M3Vi S

PRRP

CB3041

15-APR-02
REG

PB-BED-MW16
UITA

CB3037
I I-APR-02

REGUser Test Group

F-t Lkuy- Result CJal Qual VO Result Oual I•Q.. Result Q9uaL YQ Result Oual VQ.
EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrtoluene, 2-

Dinitrotoluene, 2,4-

Dinitrololuene, 2,6-

Nitrobew.ene

Nitrotoluene, 2-

Nitrotoluene, 3-

RDX
Trinitrtoluene, 2,4,6.

ug/L

ug/L

uWL

UWL
ug/L
US/L
ug(L

uVLI

US/I-

0.97

0.35

II

O.S 3

GEN CHEMISTRY

Alhalinity

Chloride

Cyanide, total

Hardness
Nitrate

Sulfate
Total dissolved solids
Total organic carbon
Total suspended solids

Turbidity

ug/L

uWL

us/1-
ug/L

ug/L

ug/L
us/I-

ug/L.
NTU

476000

4220000

1960000

66600

4810000

7400

32000

585

J 481000 J

75600

38

1230000

79300

2660000 J

7360000

937000

540w0

501000 1
J 2100000

1490000

103000

372000

6500

25000

140

75900

700000

734000

1450000

5500

14000

S.0

METALS

Aluminum

Aluminum
Arsenic

Arsenic
Barium

Barium
Beryllium

Y u-
ug/L

Y ug/L

Yus/I-
Y ug/L

ug/L

Y ugL

86.4 B .

2.5 B J

2680

26S0

9.0 B

9.5 B

51.4 B

51A B

J

i

3
i

S55

S56

18.4 B J

19.2 B 1



PlM Brook Orduance Works

MoniLoring Wells Groundwater

Detected Hits

Repoun Date: 03/26/03 Pag: 4 of 28

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

PB-BEDl MWI7

TNTA

CB3014
I I-APR-02

REO

PB-BED-MWI8
TNTA

C83015
05-APR-2

REG

PB-BED-MW19
AA2

CB3013
04-APR-02

REG

PB-BED-MW22

DOP
CB3009

04-APR-02

REGUser Test Group

Flt 1L Resu Oal Vp Rl Result Oal XQ Reku QaL VQOA- k fQUd Q Q-
EXPLOSIVES

Amio-2,6-dinitmtoluenc, 4-

Amino4,6-dinitmtoluenc, 2-

Dinitmtoluene, 2,4-

Dinitrotoluene, 2,6-

Nitrbenazce

Nitrotoluene, 2-
Nitrotoluenc, 3-

RDX

Tinitrotoluene, 2,4,6-

ug/L

uVL

uglL

ug/L

ug/L

UgL

uOL

Ug/L

uSIL

0.55 0.31

0.30

0.17 I i

GEN ClEbISIRY

Alkalnty
Chloride

Cyauide, total

Hardness
Nitrate

Sulfate

Total dissolved solids
Total organic carbon

Total suspended solids
Turbidity

ugL

ug/L

ug/L

uoL

uglL

ug/L

uoL

N1U

574000

2210000

1330000

42700

3020000

5300

18000

9.2

J 350000

12900000

7000000

J 302000
J 373000

424000

32200

651000

5900

44000

.1 164

1 416000 J
i S6300

388000

J . .

476000

2200

4000

76.4

15200000

1400

4000

69.0

METALS

Aluminum

Aluwmnum

Arsenic
Arsenic

Barium

Barium (
Berytlium '-

Y OW/L
OW/L

Y ug/L

oW/L
Y ug/L

oW/L
Y ug,/L

53.2 B i

4.0

4.5
1070

1090

B

B

79.2 B J

J . .

J -

1330

- 1290
C . . .

56.2 B J

852

S92

71.3 B I

617

620



Plum Brook Oranance Works

Monitoring Wells Groundwater

Detected Hits

Report Date 03126/03 Page: 5 of 2S

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

PB-BED6MW23

PRRP

CB3040

I I-APR-02

REG

PB-TNTA- MWIO
TNTA

CB3042
15-APR.02

REG

PB-TNTA.MWI I

hNlTA

CB3043

15-APR-02
REG

PB-Th';C-MW3
TNTC

CB3027
10-APR-02

REGUser Test Group

IL MlnftsamerIL-r

EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino-4,6-dinitrotoluene, 2.

Dinitrotoluene, 2,4-

Dinitrtoluene, 2,6-

Nitrobenzene

Nitrotolucno, 2-

Nitrotoluene, 3-

RDX

Trinitrotoluene, 2,4.6-

Res Qyiual ZfQ Result Qual VO Result Qua/ VQ Result QuaL ZQ

ugfL

ug/L

UWL
ugL

ug/L

ug/L

ug/L

ug/,,
UP/L

16

46

110

GEN CIIEMISTRY

Alkalinity
Chloride

Cyanide, total

Hardnes

Nitrate

Sulfate

Total dissolved solids

Total organic carbon

Total suspended solids
Turbidity

ug/L

ug't
uVL
uSIL

ugtL,

ugL

NIU

246000
6400000

5740000

218000

12500000

6400

1660000

6500

J 378000

40100

738000

261000

792000

4000

14000

36.2

J 402000

10500

611000

309000

848000

900

74000

78.5

J 233000
4500

496000

248000

670000

2000

21000

59.0

I

J

IUETALS

Aluminum

Alumirmn
Arsenic

Arsenic

8uhm

Barium

Bayllium

Y ug/L

ug/L
Y ug/L

ug/L

Y ugfL

ug/L

Y uSIL

38.1 B J 57.2 B I

807

104 B J

106 B I

56.6

56.0

B

B
J

J

27.3

24.0
B
B

.

I

311 B J

275 B I



Plum Brook Ordnance Works
onultoriug Wells Groundwater

Detected fits

Rcpozt Date: 03/26/03 Pete: 6 of 2S

Location Code:
Associated Site:

Sample No:
Sample Date.

Purpose:

PB-TNTC-MW4
TNTC

CB302X
10-APR-02

REC

PB-TNTC-MW5
TNTC

CB3029
08-APR-02

REG

TNTA-BEDGW-001
TNTA

CB3044
1 5-APR-02

REC

ThrB-BEDGW-003
TNTB

CB3024
10-APR-02

REOUser Test Group

.EIL Ina Result QuaL YQV Result Oual £Q Result vMd VQ Result Qual VO
EXPLOSIVES

Amino-2,6-dinitrotoluene, 4-

Amino4.6-dwitrotoluce, 2-
Dinitrotoluene, 2,4-
Dinitrotolucoe, 2,6-
Nitrobenzene
Nitrutolucoc, 2-
Nitrotoluene, 3-
RDX
Trinitrotoluene, 2,4,6-

GEN CHEMISTRY
Alkahnity

Chloride
Cyanide, total
Hanlrss
Nitrute
Sulfate

Total dissolved solids
Total organic carbon
Total suspmadod solids

Turbidity

ug/L

ug/L

ugJL

ug/L

uWL

uW1

1.3
0.55

u&IL

ug/L
ug/L

ugL

ugL

ugWL
US/L
ug/L
uWL

uoL

NTU

351000 J
20000

980000
120

749000
784000

1100

37000
147

229000
4800

284000

163000
506000

2900
75000

112

J

i

282000
J 4810000

5020000

388000
7960000

10700
1I08000

605

J 68600
3720000

2500000

31100
5370000

4600
115000

9250

J

MEFALS

Aluminum
Aluminum
Arsenic
Arsenic

Batium

Barium

Bcyllium ( ,

Y ugL
ugL

Y ug/L

ugtL
Y ug/L

YuOL
Y oWL

59.5 B
1190

14.9 8
28.6 B

S
164

J 21.3
J 24.0

C, .

B

a
B

.1

.3
3

74.0
8300

17.3
39S
471

B .3
I

I
i
i

56.7
6410

12.5
1750
1780

B 3



Ir.
Plum Brook t eJue Works

Monitoring Wells Groundwater

Detected lilts

Report Datec 03/26/03
Page: 7 of 28

Location Code:
Associated Site:

Sample No.-
Sample Date:

Purpose:

TNTB-BEDGW-004

TNTB
CB3023

08-APR-02

REG

TNTC-BEDWW-00I

NmT

CB3026
09-APR-02

REGUser Test Group

.Fk Lits Res2ult Qual YQ Result Oual VO
EXPLOSIVES

Amino-2,64initrotoluene, 4-

Amino4,6-dinitrotoluene, 2-
Dinitrotoluenc, 2,4-
Diniitrotoluene, 2,6-

Nitrobenzene

Nitololuene, 2-

Nitrotoluene, 3-
RDX

Trinitrotoluene, 2,4,6-

ug/L

ug/L

ugtL

ug/L
ug/L

ug/L

ugIL

uWL

uWL

GEN CHEMISMRY

Alkalinity

Chloride

Cyanide, total

Hardness

Nitrte

sulfate

Total dissolved solids

Total organic carbon
Total suspended solids

Tuwbidity

ug/L

uWL

ug/L

ug/L
ugtL

ug/L

ug/L

ug/L
ug-L

123000 J

2800 j

330000

160000

378000

2900

26000

53.6

562000 J

242000

1450000

1030000

2200000

1400

11000

155

METALS

Alurinum

Aluminum

Arsenic

Arsenic

Barium

Baylrium

Y ugtL

ug/L

Y ugtL

ug/t.
Y ugIL

ug/L
Y ug/tL

64.1 B J
163 B J

39.2 B .1

39.9 B 1

18.0 B 3
16.5 B 3



Plum Brook Ordnance Works

Monitoring Wells Groundwater

Detected Hits

Report Datcs 03/26A03 Page: 8 of 28

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

IT-AA2-BEDGW-001
AA2

CB3030
10-APR-02

REG

tr-AA3-BEDOW-001

AA3
CB3033

10-APR.02

REG

ff-ABGBi-:DOW401

ABG

CB3016
0-APR-02

REG

IT-MNTA-BEDGW-00I

MSA
CB3039

12-APR-02

REGUser Test Group
DA 1 -- FIL Ulni Result Oual YQ Rejult Qual VQ. Result QyaL VO Result Qual VO

METALS

Beryllium
Cadmium

Cadmium

Calcium

Calcium

Chromium

Chromium

Cobalt

Cobalt

Copper

Copper

Iron

Irn

Lasd

Lead
Magnesium

Magnesium

Manganese
Manganese

Nickel
Nickel

Potassium
Potassium

Selenium
Selenium

Sodium
Sodium
Thallium
Tballium
Vanadium

ug/L
Y ugIL

ugL
Y uS/L

ugIL
Y ug/L

U9/L
Y ug/L

uW/L
Y ug/L

UWL
Y ug/L

uWL
Y ug/L

ug/L
Y ug/L

V ug(L
Y ug/L

Y ug/L
ug/L

Y uAL
ugIL

Y ug/L

ugtL
Y ug/L

ug/L
Y ug/L

ugIL
Y ug/L

89900
99400

1.3 B J

3.4 B J

9.2 B J

104000

104000

184000

186000

316000

305000

124

2020

J
i

57100

5SOO

207

228

4.0 B J

29600

28900

103000

100000

118 J

67100

69300

17.0

20.7

5630

9130

36600

36700

860

872

432

444

5070

4900

376 I

239000

236000

380

388

40000

40400

237000

237000

B
B

J 96300

J 92000

1280000

3 1210000B

CI



C
Plum Brook Otiance Works

Monitoring Wells Groundwater

Deteeted Hits

C.,

Report Date. 03/26/03
Page 9 of 2 8

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

rr-TNTB-BEDGW-001
TMlB

CB3019
05-APR-02

REG

IT-TNTB-BEDGOW002
TNBm

CB3018
05-APR-02

REG

MK-MWI6

lm 17
CB3017

08-APR-02

PEG

Result Oual ro

MK.MW17
mTT

CB3038
12-APR-02

REG

Re"s1 mL VQ

User Test Group
D_,- -.- -EIL Unimv Result Oual YO Result Qua)l "QrnrafWnp'e

METALS

Beriylium

Cadmium

Cadmium

Calcium

Calcium

Chromium
Chronium

Cobalt

cobalt

Copper

Copper
Imn
Iron

Uad

Lead

Magnesium

Magnesium

Manganesc
Manganese

Nickel

Nickel

Potassiuzn

Potassium

selenium
Selenium

Sodium

Sodium
Thallium
Thallium

Vanadium

ugfL
Y ugL

ug/L
Y ug/L

ugfL
Y ug/L

Y ug/L

uWL

Y ug/L

ug/L
Y uWL

ugfL
Y ug/L

ugfL
Y ug/L

ug/L
Y ug/L

uglL

Y uglL

ug/L
Y ug/L

ugL
Y ug/L

uF/L

Y ug/L

ugfL

Y ug/L

ug/L

Y ug/L

0.82 B J

91800

91500

105000

110000

0.59

127000

125000

B ;
78200

79400

45.3 B

47.3 B

52600

55500

51.1

33.2

38300

43400

366000

435000

I

I

41400

43000

32.2

33.8

5790

6070

106000

109000

7.4
695

11300

1.9
47900

48600

8290

8520

76.0

80.4

1120

1360

6040

6030

B

B

B

B

J 95.5
3 95.7

J . .

11500
11800

J1 . .

22200

23000

1330

1350

214

208

J 1460 B
J 1470 B

3260 B
3240 B

I

i



Bluwt Brook Ordasnce Works

Mouitoring Wells Groundwater

DeteMed Ifits

Report Date: 03/6/03 Page: lOof 28

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

PB-BED-MWI3

TNTC
CB3025

10-APR-02

REG

PB-BED-MWI4

WARP

CB3022

0-APR.02

REG

PB-BED-MWI 5
PRRP

CB3041
15-APR-02

REG

PB-BED-MWI6
UITA

CB3037

I I-APR-02

REGUser Test Group
D_ .-- -EIL Ji. Aesult QWL ZQ Result Owal M Result Qual ZQO Result Oual YQ

MWTALS

Beayllium

Cadmium

Cadmium
Calcium

Calcium
Chiomium

Chomium

Cobalt

Cobalt

Copper

Copper

Irn

Iran

Lead

LEd

Magnesium

Magnesium

Mnese

Manganese
Nickel

Nickel

Potassium

Potassium
Selenium
Selenium

Sodium

Sodium
TSalliwn

Thallium
Vanadium

USL
Y ug/L

Y uWtL

ug/L

Y ug/L

u&(L
Y ug/L

uWL

Y ug/L

ug/L

Y ug/L

ug/L

Y uJIL

ug/L

Y ug/L

ug/L

Y u&gL

ug/L

Y uSIL

u&L

Y U&IL

Y ug/L

ugIL

Y ug/L

ug/L

y ug/L

uglL

Y ug/L
ug/L

Y uglL

364000

351000

335 J

347000
334000

18.0

23.7

95000

89000

1210000

1150000

321000

325000

3.0

3.4

265
267

92.0

94.8

417

438

3.6

3.6

229000

230000

136

136

276

278

57000

56800

7.4

7.8

1010000

1020000

286000

2S7000

B J

B J

142

330000

318000

236000

234000

6.3

7.0

J 75900

J 75100

716000

705000

B ] -

B
B

i
J

3

I

32000

31700

6.8 B

17.0

3.2 B

4700 B
4420 B

31700

30100

i

i

i

-- Q- 5.9



K
Plun Brook Oruuance Works

Monitoring Wells Groundwater

Detected lots

f-

Report Date: 0326/03 Page I Iof 28

Location Code:
AssociatedSite:

Sample No:
Sample Date:

Purpose:

PB-BED-MW17

TNTA
CB3014

I I-APR-02

REG

PB-BED-MWI 8
TNTA

CB301S

05-APR-02

REG

PB-BED-MW19

AA2
CB3013

04-APR-02

REG

PB-BED-MW22

DWP

CB3009
04-APR-02

REGUser Test Group

EL TUiLts Q1s Oual ro Result .Qal VQO Result Qual YQ. Result Qual ro
MElALS

BCadmium
Cadmium

Cadmium

Calcium

Calciums

Chromium

Chwomiur

Cobalt

Cobal

Copper

Copper

ion
Lcad

Lead

Magnesium

Magnesium
Manganese

Manganese

Nickel

Nickel

Potassium

Potassium

Selenium

Selenium

Sodium

Sodium

Thalium

Thallium

Vanadium

ug/L

Y. ug/L

ugIL

Y ug/L

u19/L

Y ug/L

ug/L
Y u?/L

OWL

Y ug/L

ug/L

Y ug/L

ugL
Y ug/L

ugOL

Y ufL

ug/L

Y ugOL

ugWL
Y ugl.

ugWL

y uWL

uWL

Y ug/L

uglL

Y ug/L

uOL
Y ug/L

oWL
Y WdL

273000

268000

1370000

1390000

109000

121000

121000
123000

15.6 B I

43.2 B J

243000

250000

10.2
8.4

B
B

J
I

929000

943000

107

109

187000

188000

44000

41900

2.5

2.2

4.3
3.5

J 42900

1 41500

B
B
B
B

i
3

I

i

i

J

35700

35800

43.3

45.1

2470

2500

66900

67200

582000

583000

B
a

I
i

4000000

4050000
92900

SS400

19100
19200



Plum Brook Ordnance Works

Nfoultorlug Wells Groundwater

Detected Hits

Report Datc 03/26203 Page: 12 of 28

Location Code:
Associated Site:

Sample No:
Sample Dale:

Purpose:

PB"BED-MW23

PRRP

CB3040

I l-APR-02

REG

PB-TNTA-MWID

TNTA

CB3042
15-APR.02

REG

PB-TNTA-MWI I
TNTA

CB3043
I S-APR-02

REG

P13-TKtrC-MW3

TITC
CB3027

10-APR-02

REG

Result Ouaf VO
User Test Group

farameper
METALS

Beryllium

Cadmium

Cadmium

Calcium

Calcium

Chiomium

Chmiuum
Cobalt

Cobalt

Copper

Copper

kon.
Iron

Lad

Lead

Magnesium

Magnesium

Mangnese

Manganese

Nickel

Nickel
Potassium

Potassium

Selenium

Selenium

Sodium

Sodium

Thallium

Thallium

Vanadium

lE Llnits Result ~ual YQV Resulf Qual VQ- Resul Qual VO

ug/L

Y ug/1

uWL

Y ug/L

Y ug/L.
Y uglL

Y ugIL
Y ug/L

ug)L

Y uS/L

ugIL
Y uZIL

ug/LY uglL

ug/L

Y ug/L

ugtL
Y ug/L

ug/L
Y ug/L

ug/L
Y ug/L

ug/L

Y u&/L

uVL

Y u&/L

ugIL

Y ug/L

uS/L

Y ug(L

857000

859000

6.1

4450

5640

575000

591000

212

219
4.8

7.2
91900

96000

177000
174000

226000

206000

2.0 B I

2.4 B I

117000
86600

B ;

B J

B I

3270

4710

45900

45100

625

607

2.1

1450

1420

1700

3.0
42500

35200

80.7

86.5

3.4

3.9
176

61.3

36400

25000

6.7

8.1

B

B
B

I
.3

.3

B

B

B
J
.3

i

B

B

B J 1000 B J
406 B J

24400
16300

1810000
1810000

28600
28600

11500

7210



C,
Plum Brook Orunance Works

Monitoring Wells Groundwater

Detected iffts

t.

Report Date: 03/26/03 PW.e 13 of 28

User Test Group
PAmaMoter

MIETALS

Beryllium

Cadmium
Cadmium

Calcium

Calcium

Chromium
Chmrmium

Cobalt

Cobalt

Coppa

Coppar

Ion

Irn

Lead

Lead
Magnesium

Magnesium

Manganese

Manganese

Nickel

Nickel
Potassium

Potassium
Selenium

Selenium

Sodium

Sodium

Thallium

Iballium

Vanadium

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

Flr MiLy

uglL
Y ug/L

ugtL
Y ug/L

ugtL

Y ug/L

ugIL

Y ug/L

uWL

Y ugtL

ug/L
Y ugL

ugtL

Y ug/L

ug/L

Y ug/L

uoL

Y uZIL
Y ug/L
Y UgWL

ug/L

y ugtL

ug/L

Y ug/L

ug/L

Y ug/L

ug/L

PB-TNTC-MW4

TNTC
C1B3028

10-APR-02

REG

Result Oual ro_

PB-TNTC.MW5

NIT

CB3029
08-APR-02

REG

TNTA-BEDGW-0t1

TNTA

CB3044
15-APR-02

REO

JRIlt uatl VQ .&esRlU Qual VQ

TNTR-BEDGW-403

mNTB
CB3024

10-APR-02

REG

Result Qual Y0QL

1.1 B I

262000

254000

2.4

3.1

10.3

3060

2.0

127000

128000

448

684

6.6

92

15200

15500

63300

62600

117000

122000

B
B

B
J
.1

j

I

199

B

1.2

577000

1780000

6.8

37.2

12.7

53.1

152

33400

18.4

349000

408000

26.7

130

48.8

310000
334000

4.5

1540000

1610000

B

B

B

i

I

.3

156000

180000

14.8

10.1

3.2

49.4

17100

B

B

;

J

i

B J
B J

21200

22200

24.2

56.3

2.2

326

451

28400

29600

B J

B J

B I

; 7.0

J 67000

J 58900

J -

J 509

1 37.7

5 137000

1 136000

. -

- 5.6

J 1120000

j 849000

B i

B

Y ug/L

ufL

Y ug/L 6.3 8 J



Pluus BruokOrdnance Werka
Monitoring Wells Groundwater

Detected Hits

Report Date: 03/26/03 Page; 14 Of 211

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

TNTB-BEIXWO004

TNTB

CB3023
08APR-02

REG

TNTC-BEDGW-001
TITC

C83026
09-APR-02

REGUser Test Group
D__ _A_-- -- -ELL unirs Result Oual VO esul Qui VO

METALS

Bcyllium
Cadmium

Camum
Calcium

Calcium

Chromium
Chromium

Cobalt

Cobalt

Copper

Copper

Iron

lIon
Lad

Lead
Nagoesium,
Magnesium

Manganese

Mangpaese
Nickel

Nickel

Potassiun

Potassium

Selenium

Selenium

Sodium

Sodium

Thailium

ThaUium

Vanadium

ug/L
Y ug/L

uWL
Y ugiL

ug/L
Y ug/L

uWL
Y ug"L

"WI-
Y ug/L

uWIL
Y ugIL

uWL
Y ug/L

ujVL

Y ug/L

u"WL
Y ug/L

uWL

Y ug/L

Y ug/L

"giL
Y U.4L.

4WL
Y .sg/L

Y u&/L

78000

76500

462000

434000

5550

6560

23400

22900

641

634

157000

152000

5.2

5.1

B J
B J

850 B J 10900

851 B J 9610

6840

6660

57100

51900

- - -C



Plum Brook .. nce Works
Monitoring Wells Groundwater

Detected Hits

C

Report Date 03126/03 Page: 15 of 2S

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

iT-AA2-BEDGW-001
AA2

CB3030

10-AFR-02

REG

Ir-AA3-BEDGW-001
AM

CB3033
10-APR-02

REG

rr-ABO-BEDGW.01
ABG

CB3016
05-APR-02

REG

rr-MNTA-BEDGW4J001
MSA

CB3039
12-APR.02

REG

Result .Qal VQ.
User Test Group

Parameter .F It - Result Q2tkla Qual VjQ Resut qual VO B Oft l KQ
METALS

Vanadium
Zino

ZiDC

UF/L

Y ugtL

ug/L

5.0 B

6.2 B
J
j

35A
35.3

3 2.6 B J

12.9 B J

SEMIVOLATILES

Bis(2-eylbyeyl)phthlaste
Cbhysenc

Diethyl phthalate
Dimethylphenol, 2,4-

Dinitmotoluenc, 2,4-

Dinitrotoluene, 2,6-

Fluorene
Methyinaphbthaleno, 2-

MethbyipheoL 2-

Methylpbhnol, 4-

Naphthalene

Nitroaniline, 3-
Phenanthrene

Phenol

ugtL

ug/L
up/L
ug/L

ug/L

uglL

ug/L

ugIL

ug/L
ug/L

uglL

ugL

ug(L

2.0 J J 0.91 1 J
0.54 1 3

1.8 J 1

3.2 3 I
1.2
23

I J

2.5 J S 0.70 J ; 16

1.9 J I

VOLATILES

Acetone

Benzene

Butanone, 2-

Caxbon disulfide

Dichloroethane, 1,1I

Ethylbemene
Hexanone, 2-

Mcaiyl-2-pentanone, 4-

Medhylene chloride

ug/L

ug/L

oWL

ugL

ug/L

ugtL
ugfL

4.8 J I

0.84 J 1

13

3.9 JB J

8.0 3 1
140 1 J

36 J J

4.6 J 3

9.2 J J

2S J 3

110 J J



Plum Brook Ordnance Works

Mouitoring Wells Grounadwater

Detected Hits

Report Date: 0326/03 P'age: 16 of 28

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

Ir-TNTB-BEDGW-001

TNTm

CB3019
05-APR.02

RE(

rr-TNTBS-EDGW-02

lNIB

CB3018
05-APR-02

RE£

Result Qual "Q-

MK-MWI6

TNIB

CB3017
08-APR-02

REi

Resu Qual Vp

MK-MWI7

TNTB

Ci3038
12-APR-02

REGUser Test Group
Parmnnitg r

METALS

FAl Ulnits Result pual YQ

Vanadium

zinc

zince

SEUI VOLATILES

Bis(2-ethylhexy1)phthaItae

Cbne
Didthyl phthalate

DineihylpbenoL, 2,4-

Dinitrotolucoc, 2,4-

Dinitroolucw, 2,6-

Fluortne

Methy1naphawene" 2-

Methylpbenol, 2-

Methyipbenol, 4-

Naphtaldeno

Niaoauilinc, 3-

Phcnantrene

Phcool

VOLATILES

Acetone

Bcazene

Butanone, 2-

Catbon disullide

Dichlorocthane, 1,1-

Ethylbanzene

Hexanone, 2-

Methyl-2-pent I

Mebyknnc chloh. I

ugL
Y ut/L

ugtL 2.6 B J

2.0

70.1

39.8

B
J.1

200

'94

ug/L
UWL

UWL

ugIL

uvIL
ugWL
ugtL

ug/L

ug/L

ug/L

ug/L

ug/L

ufL

ug/L

utL

ugL

ugtL

u&/L

ugL

4.0 J J

1.4 J I

2.4 J J

038 1 J - -



0-
Plum Brook CI _nce Vorks

Monitoring Wels Grountwater

Detected Hlts

C

Report Date: 03Q26/03 Page 17 of 28

Location Code:
Associated Site:

Sample No:
Sample Date:

User Test Group Purpose:

PB-BED-MWI3

TNTC

C83025
10-APR.02

REG

PB-BED-MW14

WARP

CB3022
08-APR-02

REO

PB-BED.MWI S

PRRP

CB3041
15-APR-02

REG

PB-BED-MW16

UTIA

CH3037

I l-APR-02

REG

METALS

Vanadium

Zinc

Zinc

EL. Llnify Rau Qi YQ Result QYAL ZQ. Result Qual YOQ ReIult PQiaL YQ

ugpL
Y ug/L

ug/L

9.5 B )

7.1 B 1

5.5 B J

68.2 1

64.8

9.4 B I 365

SEMIVOLATILES

Bis(2-ethylbexyl)phthalate

Chrysene

Diethyl phthlate

Dimethylpbenol. 2,4-

Dinitrtolouene, 2,4-

Dinitrotoluene, 2,6-

Fluorene
Methylnaphthalene, 2-

Methylphenol, 2-

Methylphenol, 4.

Naphthalene

Nitroaniline, 3.

Phenanthrene
Pbenol

uWL

uS'L

uaL
u91L

ugtLug(L

uZIL

ug/L
ug/L

uy/L
ugJL
ug/L

ugtL

ugtL

5.2 J J

21

19

1.4 I J

34

6.0 J J

5.8 J J

34

1.9 J 1
11

1.8 1 J

6.8 .2 .

27
3.9 J J

5.6 J J

25

1.3 J J
15

2.1 J J

13

1.8 3 3

24

0.88 J J

5.0 J J

2.6 .2 .
2.6 J J

1.0 J I

150

VOLATILES

Acetone

Benzene

Butanone, 2-

Carbon disulfide

Dichlorodhane, 1,1-

Ethylbcnzene

Hexanone, 2-

Methyl-2-pentanone, 4-

Methylene chloride

ug/L

ug/l,

ug(L

ug(L

ug(L

ug/L

ug/L

ug/L

ugL

430 .
87 J J

600

60 J 3

150 J

130 J

3.1 J J

130 40 1

49 JB J 31 JB 3 31 1 1



Plum Brook Orduance Works

Monitoring Wels Groundwater

Detected hfits

Report Date. 03.26/03 Page: I$ of 28

User Test Group

PMn'nzpmjlur

METALS

Vanadium

Localion Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

uS/L

Y ug/L
ug/L

PB-BED-MWI1
TNTA

CB3014
I 1-APR-02

REG

Result Qual VQ

10 B I
5.7 B J

PB-BED-MWIt

ThMA
CB3015

05-APR42
REQ

Result OayL VO

9.1 B I
48.1

PB-BED-MW19
AA2

CB3013
04-APR-02

REQ

Result QuL VO

PB-BED-MW22

DGP

CB3009
04-APR-02

REG

Result OuaL V

3.1 B

31.3

J . 12.7

20.2

B J

SEMIVOLATILES
Bis(2-dhylhexyl)phthalale
ChysCne

Diethyl phthalate

Dimcthylpbcnol. 2,4-
Dinitrotoluene, 2,4-
Dinitrotoluenc, 2,6-

Fluorcue
MethyInaphthalcue 2-

Methylvitol, 2-
Mcthylpheuo, 4-

Naphdhaleme

Nitroaaiinc, 3-
Phenanthrene
Pbenol

ug/L
uVIL
ug/L
ug1L

u1L

uWL

ugL

ugtL

ugL
ug/L
ug/L
ugtL

ugL

uAL

4.0 1 3 9.7 J 1

3.0 1 I 12

7.5 3 3

tA J I

10 J

2.0 J J

5.3 J J

4.7 J J
4.4 J J

9.9 3 J

1.4 J J

10

6.1 J

0.74 J

J

3

VOLATILES

Acetone

Benzc

Butanone, 2-
Cadbon disulfide
Dichlorotdhane, 1,1-

Ethylbenzene

Hlexaone, 2-

M ethyl-2 ienoL
Methylm chlo -.

uS/L

oW/L

ug/L

uWL

ug/L

ug/L

ugL

ug/L

'3

2.3

100

20

3

3

i

J

3

14 J

4.8 i I

100 1

42 J

16 J

9.7 J B

3

J

3; C( I I 3 3



Phim Brook Oroncnce Werb
Monitoring Wells Groundwlter

Deteeted lits

C.,

Report Date: 03/26103 Page: 19 of 2S

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

PB-BED-MW23
PRRP

CB3040
I I-APR-02

REG

PB-lTTA-MW10

TNTA

CB3042
15-APR-02

REG

Resu Qual VQ

PB-TNTA-MWI I
TNrA

CB3043
15-APR-02

REG

RaQzt OU vQ

PB-TNTC-MW3

TNTC

CB3027
10-APR-02

PEG

Re Oual Y

User Test Group

EIL rnit -B -t Zl YQ
NIETALS

Vanadium

zinc

Zinc

ug/L

Y ag/L
ug/L

8.6 B .J

3.0 B i

30.4

31.8
J
I

1.9

26.S

5.9

B

B

I

J!
18.2 B

4.7 B

J
3

SEMIVOLATILES

Bis(2-ethylhexy)phthslate

Cb -we
Diethyl phtblatc

Dimethylphenol, 2,4-

Dinitotoluene, 2,4-
Dinit ohene, 2,6-
Fluorene
Mcthyliaphthalene, 2-

Meshylpbhnol, 2-
Methylpbenol, 4-

Naphihaleu

Nitroaniline, 3-

Phenandrne

Phenol

VOLATILES

Acetone

Benzene

Butenone, 2-

Carbon disulfide
Dichlorethane, 1,1-

Ethylbenzene

Hexanone, 2-

Merhyl-2-pentanone, 4-
Meahylene chloride

ug/L

ug/L

ugWL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

3.3

0.68

51

I

i

J

i

1.4

32

37

43

31

2.4

1So

i

i

I

i

uglL
ug/L

ug/L

ugtL

ug(L

ug/l.

1400

2500

i 6.8 1 J 1.7 J I 13 J

4.9 I J

230

100 J J



Pulm Brook Ordnauce Works

Monitoring Wells Groundwater

Dateded Hits

Report Dacf: 03/26/03 Pagc; 20 of 28

Location Code:
Associated Sute:

Sample No:
Sample Date:

User Test Group Purpose:

PBlTNTC-MW4
TTrC

CB3028

10-APR-02

REG

PB-TNTC-AW5

TNTC

CB3029

08-APR-02

REG

TNTA-BEDGW-001

TNTA
CB3044

15-APR-02

REG

- Re Qual £Q

TNTB-BEDGW-003

1NTB
CB3024

10-APR-02

REG

Result V L YQV-EIL fLikr Result Qual YQ RsMU Oual Q.E
UErALS

Vanadiun oWL
Y ugIL

uoL

2.1 B I
7.9 B J

13.0 B I

16.0 B

2.8 B

i

36.9
5.7
425

B
B

J
I

232 B

98.7

I

Zic

SEMMVOLATILES

Bis(2-ethyIbayl)pbhtaate

Chiysene

Dicthyl phthalatc

Discthylpbauol. 2,4.

Diuntolunbc 2,4-

Dinitrotoluene, 2,6-

Fluorme

Metbyinaphthaie, 2-

Methylphenol, 2-

Mdhypheno1, 4.

Naphihalen

Nioaniline, 3.

Pbenanthreno

Phenol

VOLATILES

Acetone

Beazene

Butanone, 2.
Caubon disulfide

Diclorotbane, 1,1.

Ethylbamene

Hexanone, 2-

Medtyl-2-peaL '

Methylien chiok

ugL
ug/L

uVL

uWL

ug/L

oWL

u/L

ugoL

oWL
oWL
uglL

ug/L

UL

0.62 J I

IS I

1.9

47

12
15

39

3.4

27

; J

I

4.8 )

2.8 3

0.73 3

1.6 J
i

I

I

i

J

i

i

I
i

3

UL
uS/L

uW/L

uWL

ugL

uoL
O1L
4WL
ug/L

290 I J

490 1

85

14

69

0.37 J

0.52 J

0.56 J
0.70 J

210 1

170 JB IC " s I .



C. C
Plum Brook Qrdanct Works

Monitoring Wells Groundwater

Detected Hits

Report Date: 03f26/03
Page: 21 of 28

User Test Group

Location Code;
Associated Site:

Sample No:
Sample Date:

Purpose:

.EJL Uknit

ug/L
Y up/L

uf/L

TNTB-BEDGW-004
1NTB

CB3023
08-APR-02

REG

TNTC-IEDGW-001
TNTC

CB3026
09-APR.02

REG

P~araeer _
METALS

Vanadium

Zinc

Zin

Result Qyml ZQ . Result Q"u VO

45.9
51.3

J

SEMIVOLATILES

Bis(2-ethylhx3yl)phthalate

Chrysene

Diethyl phthalate

Dimethylphenol, 2,4-

Dlnitrotoluene, 2,4-
Dinitrotohlene, 2,6-

Fluorene

Methyinaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-

Naphtbalene

Nitroaniline, 3-
Phenanthrene

Phenol

ug/lL

ugL

ug/L
ugfL

ug/L

ug/L
ugIL

uglL

ugtL
ugtL
ur/L

ug/L
ug/L

3.2 1

2.5 1

3

S

VOLATILES

Acetone

Benzene

Butanone, 2-

Carbon disulfide

Dichloroethban, 1,1-

Fthylbenec

Heanone, 2-

Methyl-2-pentanone, 4-

Mdtbykwe chloride

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l-

ug/L

ug1L

0.50 J J
53 1

8.4 J

J
I

12 1 J

19 iJB J



Plumt Brook Ordnance Works

Monitoring Wells Groundwater

Detected lUis

Report Date: 03/26/03 Page. 22 of 25

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

fr-AA2-BEDGW-001
AA2

CB3030
10-APR.02

REG

i7-AA3-BEWOW-001
AA3

CB3033
10-APR-02

REG

Result Oual YkQ.

fI-ABO-BEDGW-0O
ABO

C83016
0-APR402

REG

Result Oual VO

IT-MNTA-BEDOW-001

MSA
CB3039

12-APR-02

REG

Result Oual YQ..
User Test Group

Earntngt _ _

VOLATILES

Toluene
Trichloroetbenc
Xylenes, total

-EL Lhiit Result Oual ZQ

ug/L
ug4L
ug/L

2.2

98

12 i

31

40

iS

310

I

I

I

I



CPe

Plum Brook C.(ace Works
Monitoring Wells Groundwater

Deteeted Hits

f

Report Date: 03t26/03
Page: 23 of 28

Location Code:
Asociated Site:

Sample No:
Sample Date:

Purpose:

IT-rTB-BEDOW-001

TNTB
CB3019

OS-APR-02
REG

IT-ThNB-BEDGW-002

TNTB
CB301 8

0S-APR-02

REG

MK-MW16

TNIB
CB3017

08-APR.02

REa

MK-MMWI7

TNTO

CB3038
12-APR-02

REGUser Test Group

-EL LLZi' Result Ql VQ Resutt Oq Q Re ual VQ .esuId QNuaL VOParam tr
VOLATILES

Toluene

Trinchoroethene

Xylenes, total

ug1L

ug/L

ug/L



Plain Brook Ordnance Works

Monitoring Wells Groundiater

Detected ilts

Rcpon Date: 03/26103 Page: 24 of 28

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

PB-BED-MWI3

TNTC

CB3025
10-APR.02

R£G

Result Oal KQ

PB-BED-MW14
WARP

CB3022
08-APR.02

REGUser Test Group

PB-BED-MWI5

PRRP

CB3041
15-APR-02

REG

Result QuaL ZQ-

460

880

PB-BED-MWI6

UTTA
CB3037

I -APR-02

REG

Result Qul VQ-,L Lriux

VOLATILES

Tobiene

Trichlowethene

Xylenes, total

ugJL

ug/L

ug(L

300

1300

J 150

610

i

(;s f'- I



C f-
Plum Brook Oiu..dnce Works

Monitoring Wells Groundwater

Detected Ilits

f

Report Datc: 03/26/03 Page: 25 of 28

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

PB-BED-MWI7

TNTA

CB3014
I I-APR-02

REG

PB-BED-MW18

TNTA

C83015
05-APR-02

REG

PB-BED-MW19

AA2
CB3013

04-APR-02

REG

PB-BED-MW22

DOP

CB3009
04-APR-02

REGUser Test Group

Flr Units Result Qual YQ Result Qal YQ Resulf Qwl VQ Result Qual VQLLASLLAt&u'
VOLATILES

Toluene

Tuichloroethene

Xylenes, total

ugL
ug/L

ugFX

150

440

74 J

420 1

is i

170

S



Plum Brook Ordnance Works
Moniltoring Wells Groundwater

Detected Ilts

Report Date: 03/26/03 Page 26 of 28

Location Code:
Associated Site:

Sample No.
Sample Date:

Purpose:

PB-BED-MW23

PRRP
CB3W04

I I-APR.02

REG

PB-TNTA-MWI0

TNTA

CB3042
15-APR-02

REG

Result Qual VO

PB-TNTA-MWI I

TNTA
CB3043

I 5-APR-02

REG

PBTNTC-IMW3

TNTC
CB3027

10-APR.02

REGUser Test Group
n -. S Resui Qual VQ Result Qual VO ..1ieul Cgual IV.

VOLATILES

Toluene

Trichloroethene

Xylcnes, total

uWL

ug/L

ug/L

1000

1600

Q C



G C-
Plum BrookOtuliance Works

Monitoring WeUs Groundwater

Detected Hits

r-~

Report Datce 03/26/03 Pasge: 2' of 28

Location Code:
Associated Site:

S~mple No:
Sam ple Date:

Purpose:

PB-TNhTC-MW4
TNTC

CB3028
10-APR-02

REQ

PB-TNTC-MWS

TKTC
CB3029

08-APR-02

REG

ThTA-BEDGW-001

TNTA
CB3044

15-APR-02

REG

Resulst OaL VQ
User Test Group

TNTB-BEDGW-003
TwB

CB3024
10-APR-02

REG

Result Qual IVO

4.7

2.3

Pawmetpr

VOLATILES

Toluene

Trchloroethene
Xylenes, wtal

FW ff esmdt VpiL YQ Result Qual VQ

ug/L
ugtL

ur/L

630 J

1200



Pluni Brook Ordnance Works
Monitoring Wells Groundwater

DeLected Hits

Rcport Date: 03/26103
Pag~e: 29 of 23

Location Code:
Associated Site:

Sample No:
Sample Date:

Purpose:

TNTfB-BEDOW404
TNTB

CB3023
0-APR-02

REG

TNTC-BEDGW-001

TITC
CB3026

09-APR-02

REGUser Test Group

I-'arntprpr
VOLATILES

Toluene

Trichioroetheno

Xylenes, toa

E1zL LHais Result Qual YQ ASidl QDl YQ

u&/L

ug/L

uWL

8.8 J

90

J1
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(
Plum Broo.( .ance Works

Monitoring Well Groundwater

Detecled Hits Summary

C(

Page I of 4Report Date: 07/31/02

Location Code:
Associated Site:

Sample No:
Sample Date.

IT.B08-BEDGW-001

BCG
GC3001

I2"JUL-02

IT.MWOI
8CO

CC3009
104UL-02

MIK-MW20
UTTA

CC3002
11-UL*02

PB-BED-MW20

BCG

CC3003
1OJUL-02

User Test Group
Pnrnmpisr

GEN CHEMISTRY
Alkalinity
Chloride

Nitrate
Sulfate
Tout dissolved solids
Total organic carbon
Total suspended solids
Turbidity

ZL tHils Rasul Qual IY0 Result Outal 1X Ra ZulQai YO SutQual YO_

ug/L

ur/L

ug/L
ugVL

uVL

uaL

uVAL
uVL
NTU

367000

896000
647000

9200

20400O0

1900

21000
39.0

90000

3400
144000

190
118000
279000

7100
4000

1.7

293000

19000000

S140000

35500000

33000
7A

MSTAIS

Aluminum

Arsenic

Barium

Barium
Calcium

Calcium
Chromium

Cobalt

Cobalt

Copper

Copper

Iron

Iron

Magnesium

Magnesium
Manganese

Manganese

Nickel
)llckei

ugiL
uIX

Y ug/L

ugIL
V'Ug/l,

Y uglL
uWL
ug/L

Y ug/L

ugL
Y ug/L.

ugiL
Y uglL

VL
Y uglL

Y ugL

uWLY ug/L

u&1L

117 B 1

3.6 B- J
236
229

133000
134000

82 B J
12.1 B J

1160
1490

76000
73500

728
688
8.5 B I
8.6 B j

82.5 B )
75.9 B I

39300

39400

10.3 B J

7.5 B J

2.8 B J

9.1 B I

745

563
14600

15900

326

292

26.2 B J

15.0 B J

23900

24000

2020000
2000000

8.0 B I

8.0 B I

5100

4970

969000

960000

193

190



Plum Brook Ordnance Works

Monitoring Well Groundwater

Detected HW Summary

Report Date: 07n31/02 Page 2 of 4

Location Code:
AssociatedSite:

Sample NO.,
Sample Date:

PB-BEDMW24

8CG
CC3004

124UL-02

PB-BED-MW25

BCG

CC3005

Il-JUL-02

User Test Group

GEN4 CHEMISTRY

Alkalinity

Chloride

Hardness

Nitrate

Sulfate

Total dtssolved solids

Total organic carbon

Total suspended solids

Turbidity

EFA Jkzfts- Reslt; Qttal ro Result OQul roQ

ug/L

ug/L

ugL

ug/L

ug/L
ugfl

ug/L

NTU

979000

155000

1370000

32300

1020000

3700

124000

742

329000

219000

77200

416000

1180000

2100

5000

23.6

METALS

Aluminum

Arsenic

Barium

Barium
Calcium

Calcium

Chromium
Cobalt

Cobalt

Copper

Copper

Iron

Iron

Magnesium

Magnesium

Manganese

Manganese

NNickOI

Nickel CaY-

ug/L
ug/L

Y ug/L
ug/L

Y ugL

ug/L
Y ugtL

ug/L

Y ug/L

ugIL
Y ug/L

ugLi

Y ug/L
ug/L

Y ug/L
ug/L

Y ugfl
ug/L,

1150
43

670

680
147000

346000

9.4

44.6 B I

B
160
164

137000

1l3000

B
B

J
3

B

2.9 B

t.6 B

13400
79400
38300

44.2
420

7.9 B

59.S B I

103
74100

69100

94.0

95.6

.



(
Plum BrooCr ..oncc Works
Mon itorimg Well Groundwsaer

etec*ted 1lits Summary

Report Date: 07/31/02 Page 3 of 4

Locatlion Code:
Associated Site:

Sample No;
Sample Date:

IT-B0G-BEDOW-00I
BCG

CC3001
12.JUL-02

IT-MWOI
BCO

CC3009
10-JUL-02

MK-MW20
UTrA

CC3002
I 3-JUL-02

PB-BED-MW20
BCG

CC3003
104UL-02

User Test Group
Pprnm)jgpp

METALS
Potassiumi
Potassium
Sodium
Sodium
ThAJfium
Vanadium
Zinc
Zlnc

EJL htunL jeu O2Ld V ResuR Q0al VQ

Y ug/L
uAL

Y uj/L
Ug/L

ug/L
Y ugIL

Ug/L

31000
30500

392000
395000

6390
6780

19200
19400

i

J
102000

101000

S120000
S380000

J

j

7.3 'i
10.0 B

I 124
34.3

3.2 a J
9.7 B J

SEMIVOLATILES
Dimethylphenol, 2,4-
Methyinaphthalene, 2-
Naphalenm

ugIL
uWL

VOLATILES
Acetons

Benzene

Bromomothan;
Butanone, 2-
Carbon diulfidc
Ethylbenzenc
Toluene
Xylenes, total

uglL

UgWL
us/L

ug/L
ug/L

uvlL

uWL

u&IL

32
027 J
9.8

J

37000



Plum Brook Ordnance Works
Monitoring Well Groundwater

Detected Hits Summary

Report Date: 07/31/02 Page 4 of 4

Location Code:
Associated Site:

Sample No:
Sample Date:

PB-BED-MW24

BCO

CC3004

12-JUL-02

PB-BED-MW25
BCG

CC3005
114UL-02

Resukl QM9 VQ
User Test Qroup

Panutefe r
WIETALS

Potassium

Potasium

Sodium

Sodium
Thallium

Vanadium

Zinc

Zinc

EIl LtLt L. Result Owl YQ

Y ug/L

ug/L

Y uglL

UWL1Y ug/L

ugL
Y ugIL

ugtL

38300

41600

98300

101000

12100

11400

97600

92300

6.4

J

I

B J

6.1 B

28.4

SEMIVOLATILES

Dimethylphenol, 2,4.

Mcthyinaphthalcne 2-

Naphtbulne ,

ug/L
ugtL
ugL

0.76

t0

8.7

J

J

J
.1
i

VOLATILES

Acetone

Benzene

Btomomethane

Butanone, 2-

Crbon disulfide
Ethylbenzene

Toluene

Xylenes. total

ug/L

ugL

ugtL

ugtL

ugL
ugL

ug/L

ug/L

60
14

B
J

0.17 J j

s.0

17
55

i
3

(:, .j ( ..,.
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K.1.0 Introduction
This appendix of the Groundwater Investigation of TNT Areas and Red Water Ponds Report

presents results of the quality assurance/quality control (QA/QC) measures implemented for the

sampling and analysis activities at the Plum Brook Ordnance Works (PBOW) - Sandusky, Ohio.

The quality indicators from every aspect of the data collection have been reviewed, and an

assessment of the data with regard to project-specific objectives is presented. Successful

execution of project-specific objectives and procedures provides strong support for the

acceptance of the data generated as adequate for the purpose of evaluating the analytical results

from this assessment at PBOW.

Shaw Environmental (Formerly IT Corporation) conducted field-sampling activities at PBOW in

April 2002. Severn Trent Laboratories in Knoxville, Tennessee and North Canton, Ohio

analyzed the project samples. Accutest Laboratories of Orlando, Florida analyzed the field split

samples. 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 USEPA

Contract Laboratory Program National Functional Guidelines for Organic Data Review,

October 1999 (EPA, 1999) and USEPA Contract Laboratory Program National Functional

Guidelines for Inorganic Data Review, February 1994. The criteria for blank evaluation were

based on those detailed in Region HIIModifications to National Functional Guidelines for

Organic Data Review (September 1994) and Region SIIModifications to the Laboratory Data

Validation Functional Guidelinesfor Evaluating Inorganics Analyses, (April 1993). 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). To verify that these DQOs were met, field measurements, sampling

and handling procedures, laboratory analysis and reporting, and all nonconformances and

discrepancies in the data were examined to determine compliance with the appropriate and

applicable procedures defined in the SAP. The results of this review are presented in the

following sections, with all analytical outliers or nonconformances discussed where they

occurred.

This report is divided into three subsections. Section K.2.0 discusses the field investigation and

QC procedures used during the sampling effort. Section K-3.0 outlines the analytical program

and the associated QC activities performed. The final part of this document, Section K-4.0,

summarizes the data findings and their overall impact on the usability of the analytical data.

44-03(1 12AM) K. I



K2.0 Field Sampling and QC Activities
Shaw Environmental was retained by the U. S. Army Corps of Engineers, Nashville District to

conduct investigation and sampling activities at PBOW. Field activities at this site included

collection of the groundwater samples. The collection of these samples along with their

associated QA and QC samples are discussed in this section of the Data Quality Evaluation

(DQE).

All project and field duplicate samples collected were submitted to STL. Sample shipments from

the field were performed under custody and documented using standard Analysis Request/Chain

of Custody (AR/COC) forms. These forms provided project-specific analytical specifications

and QC instructions to the laboratory. A fonnal COC transfer record was prepared and included
with these forms to document custody during sample transportation, storage, and disposition by

the laboratory. Table K-1 summarizes the field sample number, location, sample type, date of

collection, and sample delivery group for each sample collected. Table K-2 summarizes the

detected compounds in the blanks associated with the PBOW samples.

K.2. Trip pBlanks
Aqueous samples designated for volatile organic compound (VOC) analysis may be susceptible

to contamination by diffusion of organic compounds into the sample container. Trip blanks are

analyzed in order to assess the potential for contamination to be introduced to an aqueous volatile
sample during transport and handling procedures. A trip blank is a sample of analyte-free

deionized (DI) water that is prepared at the laboratory, shipped to the field with sample

containers, and returned to the laboratory with the water matrix samples receiving VOC analysis.

A trip blank is then analyzed for volatile organics using the same sample preparation and

analysis procedures used for the actual field samples. Twelve trip blank samples were collected.

The data validator applied the SX-IOX rule to the samples for the analytes detected. The

following samples were qualified "B" by the data validator indicating that sample results are

indicative of blank contamination:

4-3(1 I:2AM) K. 2



Lot Validation
Numbtr Sample Affected Blank Contaminant Qalidier

Number Qualifier

CB3004, CB3005, CB3016, Methylene Chloride B

CB3022

CB33018, CB33019, CB3020, Acetone B

CB3023

CB3024 Methylene Chloride B
CBCM2

CB3042, CB3043 Methylene Chloride B

K2.2 Field Duplicates
Field duplicate samples are collected and submitted to the laboratory for analysis along with their

corresponding original sample. The data generated from the analysis of field duplicate samples

are used to evaluate the precision of the sample collection and analysis procedures. It is difficult

to collect and analyze soil samples in duplicate due to the heterogeneous nature of a soil. High

relative percent difference (RPD) between an original sample and its field duplicate may indicate

a difference in sample matrix or sample collection rather than true problems with precision of

sample analysis. Also, when estimated "fJ or nondetected "U' results are reported, there is a

potential for increased variability between the primary and duplicate sample results

Field duplicate samples were collected at a frequency of approximately one for every ten samples

collected (10 percent). Four field duplicate samples were collected during this sampling event.

Table K-3 compares the original and field duplicate results and shows the RPDs calculated for

those detected compounds. Compounds not presented in the table were not detected in either the

original or field duplicate samples. In cases where duplicates were performed and one result is

less than the reporting limit, but greater than the method detection limit, the RPD is reported, but

should be considered an estimated value.

The acceptance criterion of 30 percent RPD was used to evaluate these sample results. In most

cases, original and field duplicate data compared well as demonstrated by the RPDs calculated.

RPD is calculated by using the following formula:

RPD= A-B X 100
(A+ B) /2

4-4-OXI 32 K- 3



where:

RPD = relative percent difference
A = original result
B = field duplicate result.

1(25 Field Split Samples
Split samples were collected in conjunction with field duplicate samples and sent to Accutest

Laboratories. The split samples were submitted to the laboratory for the same analysis as their

corresponding field duplicates and original field samples. The split samples are used to determine

if data results are reproducible when analyzed by two different laboratories. Results are also

evaluated to determine if a contracted laboratory's preparation and analysis procedures are in

control and meet the approved method criteria.

Field split samples were collected at a frequency of approximately one for every ten regular

samples. Five split samples were collected during this sampling event.

Table K-3 compares the original and field split results and shows the RPDs calculated for those

detected compounds. Compounds not presented in the table were not detected in either the
original or field split samples.

K3.O Analyfical Program and QC Activities

The project QAIQC program described in the SAP was followed for the collection and laboratory

analysis of samples. Each of the analytical methods used require that method-specific QAIQC

protocols be followed during sample analysis. These protocols are a critical part of the methods

employed and were followed by the laboratory during sample analysis. Specific measures

included detailed record keeping procedures, instrument calibrations, and analysis of method

blanks, blank spikes, MSJMSD, surrogates, and internal standards. The following SW-846 and

USEPA Methods were used to analyze PBOW samples:
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Parameter Method

Volatiles SW-846 5030/8260B

Semivolatiles SW-846 3510C18270C

Nitroaromatic Compounds SW-846 8330

Metals SW-846 3005A/6010B/7470A17471A

Gasolinc/Diesel Range Organics SW-846 3580A/801513

Turbidity EPA 180.1

Alkalinity EPA 310.1

TOC SW-846 9060

Hardness EPA 130.2

Total Dissolved Solids EPA 160.1

Total Suspended Solids EPA 160.2

Chloride EPA 325.2

Total Cyanide SW-846 9012A

Nitrate EPA 353.2

Sulfate EPA 375.4

Appendix I contains validated analytical data summaries for the samples collected during this

field investigation. The validator used the QA/QC criteria defined in the SAP to evaluate the data

for all parameters for which criteria were provided. If acceptance criteria were not provided in

the SAP, the validator used laboratory-derived acceptance or the criteria established in the

analytical method criteria to qualify data. Any qualifiers added to these data by the data

validator are included in the summaries.

K.3.1 Laboratory QA/QC Procedures
The following sections discuss specific QA/QC protocols required and performed by the

laboratory during this investigation.

K.3.1.1 Method/Calibration Blanks
Method blanks are analyzed with each analytical "batch" processed on a per matrix (i.e., soil and

water) basis. Method blanks are carried step-wise ffirough the same analytical procedure as their

associated field samples including the addition of solvents, surrogate and standard spikes, and

reagents as required in the analysis process. The purpose of a method blank is to identify any

possible contaminants that may be introduced to the sample as a result of any part of the
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analytical process. Table K-2 summarizes the compounds detected in associated blanks by lot

number. The data validator evaluated all blank data associated with each sample. When

estimated or positive concentrations of compounds/analytes were reported in the corresponding

field samples, associated samples were evaluated and qualified using the 5X-lOX rule.

For some analyses, an initial and continuing calibration blank are performed throughout the run

sequence. These blanks vcrify the presence of carry over contamination for the analytes of

interest.

Qualifiers applied to samples based on detects in the method or calibration blanks are

summarized below:

J

Lot 1 Validation
Nmt Sample Number Affected Blank Contaminant I Blank Qalidior

Number L_ Qualifier
Volatiles

CB3004, CB3005, CB3022 Methylene chloride Method B

CB001 CB3023 Acetone Method B

CBOD2 CB3024 Methylene chloride Method B

CB0D3 C13042, CB3043 Methylene chloride Method B

Metals

CB3001, CB3004, CB3005,
CB3007, CB3008, CB3009,

C CB3010, CB3013, CB3015, Alm-inum (dissolved) Calibration B
CB3020, CR3022, CR3023,
CB3029
CB3022 Aluminum (total) Calibration B
CB3017 Copper (dissolved) Calibration B

IJ-

CB3012, CB3014, CB3025,
CB3026, CB3027, CB3030,
CB3033, CB3034, CB3037,
CB3039, CB3040

Aluminum (total) Calibration B

CB002

CB3034, CB3037 Aluminum (dissolved) Calibration B
CB3012 Copper (total) Calibration B
CB3014, CB3024, CB025,

CB3033, CR3037, CB3038, Thalliurn (total) Method/Calib B
Cs3039, CB3046 _ _
CB3037 Thallium (dissolved) Method B

i

CB3024, CB3038, CB3046 Berylium (total) Calibration B
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Lot Validation
Lbt Sample Number Affected Blank Contaminant Blank

Number Qualifier

. BD3010 Zinc Method B

CB3041, CB3042 Aluminum (total) Calibration B

CB003 304 1, CB3042, CO3043, Aluminum (dissolved) Calibration B
CB3044 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CB3044 Beryllium Calibration B
Alkalinity

Cnooi CB3017 Total Alkalinity Method B

CB.02 CB3038 I Total Alkalinity T Method B

Sulfate

CBOO | CB3015 | Sulfate Method B

1C3. 1.2 Matrix Spikes and Laboratoty Control Spikes
Two types of spikes were generally performed for all analyses: matrix spikes (MS) and

laboratory control samples (LCS). MS compounds are spiked into an aliquot of a field sample.

LCS compounds are spiked into a blank matrix. The spiked compounds are representative

compounds that are quantified during performance of the method. Recovery of the spiked

compound is used as an assessment of analytical accuracy on the sample matrix analyzed. These

results are useful in distinguishing sample matrix interferences from analysis interferences

through a comparison of MS and LCS recovery data. Often, spikes are performed in duplicate

(as an MSD or LCS duplicate). In this manner, the precision of the assessment can be quantified

as the RPD of the original and duplicate spike.

Matrix spikes were assigned at a frequency of 1 for every 20 field samples collected. One

MSIMSD was assigned in the field to sample CB3038. This sample corresponds to location MK-

MW17. Additional sample volume was provided to the laboratory for the MSIMSD analyses.

This sampling fiequency meets the collection criteria for this program as specified in the SAP.

In addition to the overall collection frequency, the analytical method requires that the laboratory

analyze 1 set of spikes per analytical batch. To comply with this method requirement, the

laboratory may have to analyze "batch" QC with a work order. The validator evaluated the

"batch" QC. The laboratory statistically determined target acceptance limits were used to assess

the spike recovery and RPD.
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The MS/MSD criteria were met with the exception of the following, which exhibited % J
recoveries and/or RPDs outside QC limits:

Validation
Lot Number Sample Number Affected Compound(s) Valdaio

Explosives

CB3001, CB3004, CB3D005, CB3007,

CB3008, CB3009, CB3010, CB3013,

CB001 CB3015, CB3016, CB3017, CB3018, Tetiyl R*

CB3019, CB3020, CB3022, CB3023,

CB3029

Chloride

CB3001, CB3004, CB3007, CB3008,

CBOOI CB3009, CB3013, CB3015, C1B3016, Chloride j

CB3017, CB3018, CB3019, CB3022,

CB3023. CR3029

R -Rejected due to 0% recovery of MSfMSD.

J3
LCS results are used to evaluate lab method performance in the same manner as the MS/MSD

results except the LCS is not performed on an actual field sample matrix. A LCS is prepared for

each analytical "batch" for each parameter and matrix analyzed.

All LCS recoveries met the established QC criteria with the exception of the following:

I. I Q ua li fiern

Lot Number Sample Number Affected Compound(s) Validation

Senivolatiles

CB003 CB3044 All Acid Compounds | /MUJ/R*

R - Pentachlorophevol and 4-Nitrophenol results were R qualified due to LCSS% recovery <10%/6.

K3.1.3 Calibration
Several analytes were qualified because of unacceptable performance in the calibration standards.

For specific examples refer to the validation report in Appendix H and Table K-5.
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l. K.3.2 Reporting Limits
Practical quantitation limits (PQL) or RLs, used for this project are those statistically determined

by the laboratories. The analytical program executed for this project required the use of SW-846

methods, which specify the procedure for calculating the PQLs presented. Each laboratory is

required to demonstrate method performance through method detection limit (MDL) studies for

every method employed. These studies are required to be laboratory-specific so that individual

laboratory variables such as equipment brands, reagcnt suppliers, and chemist technique are

factored into the performance study. MDLs are established using controlled matrices (i.e., DI

water). The PQL calculation adjusts the limit by a predetermined mathematical factor for the

analysis of actual environmental sample matrices (i.e. soil, groundwater, etc.). For purposes of

clarity and consistency with respect to terminology, the term "reporting limit" has been

substituted for PQL when referencing the limit of detection reported by the laboratory for each

individual sample and parameter. The actual values reported have been corrected for all

necessary dilutions, dryness, and interference factors as applicable based on the resulting

analytical data for a sample.

Standard operating procedures (SOP) address MDLs, PQLs, and RLs whcn dealing with low

concentrations of analytes in samples. These limits are generally defined as follows:

* MDL The minimum concentration of an analyte that can be determined with 99 percent
confidence that the true value is greater than zero.

* PQL. The lowest level that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions.

* RL This number is equivalent to the PQL.

An MDL is the lower limit at which the laboratory can differentiate a measurement from back-

ground. The MDL is determined in accordance with the procedures in 40 CFR Part 136. A

PQL, or RL, is the lower limit at which a measurement becomes meaningful. This measurement

(the PQL or the RL) is generally a multiple of three to five times the MDL.

All samples were handled and analyzed as expected without significant changes to the

anticipated project RLs due to matrix interference or high dilutions.
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K.3.3 Holding TimeslPreservatfon
All laboratory results submitted for this investigation have been reviewed with respect to

laboratory adherence to extraction and analysis holding times. Maximum sample extraction and

analysis hold times were those specified in USACE document EM200-1-3.

Most holding time criteria were acceptable. CB3015, CB3016, CB3018, and CB3019 were

qualified for missed holding times for turbidity and nitrate. CB3014 was qualified for the

semivolatile analysis. Five samples wcre qualified because of improper sample preservation.

They were CB3012, CB3025, CB3033, CB3037, and CB3044. The qualifiers were applied to

benzene, toluene and ethylbenzene and metals (CB3044 only). CB3001 was qualified for

cyanide.

K4.0 Data Evaluation and Usability
The analytical data review process identified a few analytical nonconformance issues that were

noted during this analytical program. These anomalies have been discussed in the previous

sections of this appendix. Table K-4 summarizes all compounds requiring qualifier application

due to anomalies discovered during data validation. Table K-5 defines the reason codes for

qualification and Table K-6 defines the data validation qualifiers.

The following definitions are used for defining precision, accuracy, representativeness,

completeness, and comparability as they have been applied to this evaluation.

Precision. Precision is a measurement of mutual agreement among individual measurements

of the same property, usually under prescribed similar conditions. Precision data were obtained

through the analysis and evaluation of duplicate QA samples. Accuracy was determined through

the analysis and evaluation of method blanks, LCSs, trip blanks, equipment rinsates, and MS

samples.

Accuracy. Accuracy is a measurement of bias in a system and is expressed as a percent

recovery. These QA samples were collected and/or analyzed at the frequency established in the

SAP, verifying the completeness element of the DQOs along with the evaluation of holding

times and reporting limits. Percent recovery is calculated as follows:
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Percent Recovery=L( T ')*100

Where:

X = the lab determined concentration of a spiked sample

S = the sample native concentration prior to spike

T = the true concentration of the spike

Relative Percent Difference is calculated as follows:

Relative Percent Difference = [I D2 100

L2]

Where:

DI and D2 = the results of duplicate measurements

Representativeness. Representativeness is a qualitative parameter that expresses the degree

to which sample data actually represent the matrix and site conditions. For example, in

conducting ground water monitoring, reprcsentativeness requires proper location of wells and the

collection of samples under consistent, documented procedures. Wells are located based upon

the results of the hydrological study in progress and are designed to provide maximum coverage

of the flow conditions. Requirements and procedures for sample collection and handling are

designed to maximize sample representativeness. Representativeness also can be monitored by

reviewing field documentation and by performing field audits.

The samples were collected using Shaw SOPs and were fully documented through the use of

standard Shaw field forms. Samples are representative of the matrix and site sampled.

Completeness. Completeness is a measure of the amount of valid data that are obtained

during a sampling event as compared to the amount of data planned to be collected under

optimum conditions. Some data for this project were qualified as estimated in the validation

process because of the outliers noted in the MS recoveries, duplicate results for certain elements,

and various other calibration and inductively coupled plasma serial dilution results. A total of 76
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data points were qualified as rejected in the validation process due to various QC criteria as

described in the previous sections of this report Completeness is calculated as follows:

Completeness % = (D ) X 100

Where:

D= = the number of data points for which valid results are reported

De = the number of valid samples/data points that are collected and reach the laboratory

for analysis.

During this task, 42 well samples were collected resulting in approximately 6760 targeted

analytical records. Less than 2 percent of the data points were rejected due to anomalies

discovered during the validation process. Using the above calculation, 98% completeness is

achieved for the task.

Comparability. Comparability is a qualitative parameter expressing the confidence with which

one data set can be compared with another. Comparability ensures that results for the sampling

event can be compared with data from other past and/or future sampling programs. Compar-

ability for this sampling event was achieved through the use of established and recognized

techniques and accepted standard EPA methods. All samples collected and analyzed were

subjected to the same sampling, handling, preparation, analysis, reporting, and validation criteria

for the purpose of achieving comparability goals within the data set.

K4.1 Statement of Data Usability
The overall results of the analyses, as discussed in this evaluation, suggest that representative

samples were collected and analyzed, and the results are indicative of the media analyzed, with

the exception of the few anomalies noted. The data do reflect expected site conditions and are

usable for their intended purpose.

Tables K-I through K-6 summarize the analytical program and the results for the data validation

effort for all samples collected by Shaw at PBOW.
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Table K-1

k ,_

Sample Cross-Reference
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Sample 1 Sample Sample Sample Lot

Type Location j Number Date Purpose Number

GW PB-BED-MW20 CB3001 04-APR-02 REG CB001

GW PB-BED-MW25 CB3004 03-APR-02 REG CB002

GW PB-BED-MW25 CB3005 03-APR-02 FD CB001

GW PB-BED-MW25 CB3006 03-APR-02 FS F12806

GW IT-BG8-BEDGW-001 CB3007 03-APR-02 REG CB001

GW PB-BED-MW24 CB3008 03-APR-02 REG CB002

GW PB-BED-MW22 CB3009 04-APR-02 REG CB002

GW PB-BED-MW22 CB3010 04-APR-02 FD C13001
GW PB-BED-MW22 CB3011 04-APR-02 FS F128D6
GW PB-BED-MW27 CB3012 09-APR-02 REG CB002

GW PB-BED-MW19 CB3013 04-APR-02 REG CB001
GW PB-BED-MW17 CB3014 11-APR-02 REG CB002

GW PB-BED-MW27 CB3015 05-APR-02 REG CB002

GW IT-ABG-BEDGW-01 CB3016 05-APR-02 REG CB001

GW MK-MWI6 CB3017 08-APR-02 REG C1BOO1
GW IT-TNTB-BED-W-002 CB3018 05-APR-02 REG CB002
GW IT-TNTB-BEDGW-1O8 CB3019 05-APR-02 REG CB001
GW IT-TNTB-BEDGW-001 CB3020 05-APR-02 PD CB001

GW PB-BED-MW14 CB3022 08-APR-02 REG C1B001

GW TNTB-BEDGW-004 CB3023 08-APR-02 REG CB001

GW TNTB-BEDGW-003 CB3024 10-APR-02 REG CB002

GW PB-BED-MWI3 CB3025 10O-APR-02 REG CB002
GW TNTC-BEDGW-001 CB3026 09-APR-02 REG CB002
GW PB-TNTC-MW3 CB3027 10O-APR-02 REG CB002
GW PB-TNTC-MW4 CB3028 10-APR-02 REG CB002

GW PB-TNTC-MW5 CB3029 08-APR-02 REG CB001

GW IT-AA2-BEDGW-001 CB3030 10-APR-02 REG CB002

GW IT-AA3-BEDGW-001 CB3033 10-APR-02 REG CB002

GW IT-A3-BEDGW-001 CB3034 10-APR-02 FD CB002

Ow IT-AA3-BEDGW-001 CB3035 10-APR-02 PS F12883
GW PB-BED-MW16 CB3037 11-APR-02 REG CB002
GW MK-MWW7 CB3038 12-APR-02 REG CB002

GW PT-MNTA-BEDGW-001 CB3039 12-APR-02 REG CB002

GW PB-BED-MW23 CB3040 11-APR-02 REG CB002

GW PB-BED:MW-1 CB3041 15-APR-02 REG CB003
GW PB-TNTA-MWIO CB3042 15-APR-02 REG CB003
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Table K-1

Sample Cross-Reference
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Sample Sample Sample Sample Lot
Type Location Number Dat Puo

I GW PB-TNTA-MWI I CB3043 1 5-APR-02 REG CB003
GW TNTA-BEDGW-001 CB3044 15-APR-02 REG CB003
GW TNTC-BEDGW-001 CB3045 09-APR-02 FS N12851
GW MK-MW17 CB3046 12-APR-02 FD C8002
GWMK-MWI7 CB3047 12-APR-02 FS P12898 J

'iJ
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Table K-2

Summary of Analytes Detected in Blanks
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Lot Sample Sample Sample Lab
N Number Date Purpose Parameter Result Units Qualifier
CB001 CB5006 04-APR-02 TB Methylene chloride 0.23 ug/L J B
CBOOI CB5008 05-APR-02 TB Methylene chloride 0.18 ug/L J B
CBOOJ CB5008 05-APR-02 TB Acetone 2.8 ug/L J
CB001 CB5010 08-APR-02 TB Acetone 2.1 ug/L J
CB001 CB501 0 08-APR-02 TB Methylene chloride 0.24 ug/L J B
CB001 EXFEGBW 31-MAR-02 BLK Methylene chloride 0.30 ug/L J
CB001 EXHCTBW 03-APR-02 BLK Alkalinity 3900 ug/L B
CB001 EXKF7BW 05-APR-02 BLK Alkalinity 3900 ug/L B
CB001 EXLDXBW 04-APR-02 BLK Sulfate 380 ug/L B
CB001 EXMJRBW 08-APR-02 BLK Alkalinity 4200 ug/L B
CB001 EXNW7BW 08-APR-02 BLK Methylene chloride 0.52 ug/L J
CBOO1 EXP82BW 31-MAR-02 BLK Methylene chloride 0.21 ug/L J
CB002 CB5001 12-APR-02 FB Aluminum 67.1 ug/L B
C8002 CB5001 12-APR-02 FB Thalliurn 7.2 ug/L BJ
CB002 CB5001 12-APR-02 FB Bis(2-ethylhexyl)phthalate 1.0 ug/L J
CB002 CB5001 12-APR-02 FB Toluene 0.52 uglL J
CB002 CB5001 12-APR-02 FB Methylene chloride 1.7 ugIL J
CB002 CB500i 12-APR-02 FB Acetone 2.5 ug/L J
CB002 CB5012 09-APR-02 TB Methylene chloride 0.19 ug/L J B
CBOO2 CB5012 09-APR-02 TB Acetone 1.5 ug/L J
CB002 CB5013 10-APR-02 TB Methylene chloride 0.18 ug/L J B
CB002 CB5016 1 1-APR-02 TB Methylene chloride 0.22 ugtL J
CB002 EOCA6BW 11-APR-02 BLK Alkalinity 4300 ug/L B
CB002 EOGNNBW 17-APR-02 BLK Total organic carbon 620 ugrL B
CB002 EX15NBW 09-APR-02 BLK Methylene chloride 0.24 ug/L J
CB002 EXIKJBW 04-APR-02 BLK Alkalinity 4300 ug/L B
CB002 EX1KKBW 12-APR-02 BLK Alkalinity 3900 uglL B
CB002 EX3KXBW 12-APR-02 BLK Alkalinity 3900 ug/L B
CB002 EXR08BW 10-APR-02 BLK Alkalinity 3200 ug/L B
CB002 EXWFBW 11-APR-02 BLK Alkalinity 3800 ug/L B
CB002 EXWHHBW 12-APR-02 BLK Thallium 7.7 ug/L B
CB002 EXXG7BW 12-APR-02 BLK Thallium 6.7 ugL B
CB003 BC5019 15-APR-02 TB Methylene chloride 0.85 ugJL J B
CB003 EONGRBW 15-APR-02 BLK Gasoline Range Organics 2300 uglkg J
CB003 EX20GBW 15-APR-02 BLK Acetone 0.53 mg/kg J
CB003 EX2QGBW 15-APR-02 BLK Chloromethane 0.62 mglkg J
CB003 EX2QGBW 15-APR-02 BLK Butanone, 2- 2.5 mg/kg J
CB003 EX2QGBW 15-APR-02 BLK Xylenes. total 0.32 mglkg J
CB003 EX2QGBW 15-APR-02 BLK Bromomethane 0.57 mg/kg J
CB003 EX2QGBW 15-APR-02 BLK Hexanone, 2- 0.57 mg/kg i
CB003 EX2QGBW 15-APR-02 BLK Methylene chloride 0.15 mg/kg J
CB003 EX56RBW 15-APR-02 BLK Thallium 6.7 ug/L B
C8003 EX6MDBW 15-APR-02 BLK Methylene chloride 0.26 uglL J
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Table K.3

Su-mary of Original, Field Duplhcate, and Field Split Results and RPD Calculations
April 2002 Bacmound/Non-lackground Wells

Former Plum Brook Ordnance Works, Sandusky. Ohio
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Table K-3

Summary of Original, Field Duplicate, and Field Split Results and RPO Calculations
April 2002 Backgroundl/Non-Background Wells

Fonner Plum Brook Ordnance Works, Sandusky, Ohio
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Table K-3

Summary of Original. Field Dupiicate, and Field Split Results and RPD Calculations
April 2002 Background/Non-Sackground Welts

Forner Plum Brook Ordnance Works, Sandusky, Ohio
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Table K4

K-
Summary of Data Validation Reason Codes

April 2002 BackgroundlNon-Background Wells
Plum Brook Ordnance Works, Sandusky, Ohio

K-

Reason Code IDescription

01 Sample received outside of 4+/-2 degrees Celsius
O0A Improper sample preservation
02 Holding Time Exceeded
02A Extraction
02B Analysis
03 Instrument Performance - Outside Criteria
03A BFB
038 DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria
03D retention time windows
03E Resolution
04 Initial Calibration results outside specified criteria
N4A Compound mean RRF<0.05
04B Compound %RSD>30
04C Correlation Coefficient<0.995
05 Continuing Calibration results outside specified criteria
05A Compound mean RRF<0.05
05B Compound %D>25
06 Result qualified as a result of the 5x11 Ox blank correction
06A Method or Preparation Blank
06B ICB or CCB
06C ER
060 TB
06E FB
07 Surrogate Recoveries outside control limits
07A Sample
07B Associated method blank or LCS
08 MSIMSD/Duplicate results outside criteria
0BA MS and/or MSD recovery not within control limits (accuracy)
08B %RPD outside acceptance criteria (precision)
09 Post Digestion Spike outside criteria (GFAA)
10 Internal Standards outside specified control limits
1OA Recovery
1OB Retention Time
11 Laboratory Control Sample recoveries outside specified control limits
1A Recovery
11B %RPD (if run In duplicate)
2 Interference Check Standard

13 Serial Dilution
14 Tentatively Identified Compounds
15 Quantitation
16 Multiple results available; alternate analysis preferred
17 Field duplicate RPD criteria exceeded
18 Percent difference between original and second column > 25%
18 Professional judgement was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification
22 Radiological calibration
23 Radiolgical quantitation
4 Reported result and/or lab qualifier revised to reflect validation findings

999 See hard copy for details.
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 10)

Lot Sample I I Reason Codes ""'
Number Number Analyis Parameter VQ RI i R2 R3 _R4

C8001 CB3001 Chloride Chloride J 08A
CB001 CB3001 Cyanide Cyanide, total UJI OA
C8001 CB3001 Explosives Tetryl R 08A
C8001 CB3001 Metals Aluminum B 068 15
CB001 CB3001 Metals Potassium J 13
CB001 CB3001 Metals Potassium J 13
C0001 CB3001 Metals Zinc J 13
C8001 CB3001 Volatiles Acetone J 04A 05A 15
C8001 C83001 Volatiles Bromomethane R OSA 058
CB001 CB3001 Volatiles Butanone, 2- UJI 05B
CBOO0 CB3001 Volatiles Chloromethane UJ 05B
CB001 C83D01 Volatiles Dichloroethene. 1,2- UJ 05B
CB001 CB3004 Chloride Chloride J 08A
C8001 C83004 Explosives Tetryl R 08A
C8001 CB3004 Metals Aluminum B 06B 15
CB001 CB3004 Metals Potassium J 13
CB001 CB3004 Metals Potassium J 13

6B001 CB3004 Metals Zinc J 13 17 15
CB001 CB3004 Volatiles Acetone R 04A 05A
0B001 CB3004 Volatiles Bromomethane R 05A 0583
CB001 CB3004 Volatles Butanone, 2- W 05B
C0001 CB3004 Volatiles Chloromethane UJ 058
CB001 CB3004 Volatiles Dichloroethene, 1,2- UJ 05B
08001 CB3004 Volatiles Methylene chloride B 06A 06D 15
CB001 C83004 Volatfles Carbon disulfide J 17 15
CB001 CB3005 Explosives Tetryl R O0A
CB001 CB3005 Metals Aluminum B 06B 15
CB001 C83005 Metals Potassium J 13
0B001 C83005 Metals Potassium J 13
C8001 CB3005 Metals Zinc J 13 17
08001 CB3005 Volatiles Acetone J 04A 05A 15
CB001 C83005 Volatiles Bromrnomethane R 05A 05B
08001 CB3005 Volatiles Butanone, 2- UJ. 05B
08001 CB3005 Volatiles Chloromethane UJ 053
CB001 CB3005 Volatles Dichloroethene, 1,2- UJ 05B
CB001 C83005 Volatiles Methylene chloride B 06A 06D 15
C8001 CB3005 Volatiles Carbon disulfide J 17 15
CB001 C83007 Chloride Chloride J 08A
0B001 CB3007 Explosives Tetryl R 08A
08001 CB3007 Metals Aluminum B 06B 15
08001 CB3007 Metals Potassium J 13 15
8001 CB3007 Metals Potassium J 13 15

08001 CB3007 Metals Zinc J 13 15
08001 CB3007 Volatiles Acetone J 04A 05A 15
0B001 CB3007 Volatiles Butanone, 2- R 04A 05A

B001 CB3007 Volatiles Methylene chloride W 043
08001 CB3008 Chloride Chloride _J 0A _08A
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Table K-S

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 BackgroundlNon-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 10)

Lot Sample Reason Codes OM
Number Number IAnaysis Parameter VQ 1 RI I R2 I R3 [ R4

CB001 CB3008 Explosives Tetryl R 08A
CB001 CB3008 Metals Aluminum B 06B 15
CB001 0B3008 Metals Potassium J 13
C0001 C83008 Metals Potassium J 13
CB001 CB3008 Metals Zinc J 13 15
0B001 C83008 Volatiles Acetone J 04A 05A
C0001 0B3008 Volatiles Bromomethane R 05A 05B
CB001 CB3008 Volatiles Butanone, 2- J 05B 15
CB001 CB3008 Volatiles Chloromethane UJ 058
CB001 CB3008 Volatiles Dichloroethene, 1.2- UJ 05B
0B001 CB3009 Chloride Chloride J 08A
CB001 CB3009 Explosives Tetryl R 08A
C8001 CB3009 Metals Aluminum B 069 15
CB001 CB3009 Metals Potassium J 13 15
CBI001 0B3009 Metals Potassium J 13 15
CB001 0B3009 Metals Zinc J 13 15
CB001 CB3009 Metals Iron J 17 15
CBO1 CB3009 Volatiles Acetone R 04A 05A
CB001 CB3009 Volatiles Butanone, 2- R 04A 05A
CB001 0B3010 Explosives Tetyl R 08A
C0001 CB3010 Metals Aluminum B 068 15
CB001 CB3010 Metals Potassium J 13 15
CB001 CB3010 Metals Potassium J 13 15
C0001 CB3010 Metals Zinc J 13 15
CB001 CB3010 Metals Iron J 17
C0001 C03010 Volatiles Acetone J 04A 05A 15
CB001 CB3010 Volatiles Butanone, 2- R 04A 05A
C8001 CB3013 Chloride Chloride J 08A
CB001 CB3013 Explosives Tetryl R 08A
CB001 CB3013 Metals Aluminum B 06B 15
CB001 CB3013 Metals Potassium J 13
CB001 CB3013 Metals Potassium J 13
CB001 CB3013 Metals Zinc J 13 15
CB001 CB3013 Volatiles Acetone R 04A 05A
C8001 CB3013 Volatiles Butanone, 2- R 04A OSA
C8001 CB3013 Vatiles Methylene chloride J 04B 15
CB001 CB3015 Chloride Chloride J 08A
CB001 CB3015 Cyanide Cyanide, total UJ 01A
C8001 CB3015 Explosives Tetryl R 08A
C0001 CB3015 Metals Aluminum B 06B 15
CB001 CB3015 Metals Potassium J 13
CB001 CB3015 Metals Potassium J 13
CB001 CB3015 Metals Zinc J 13 15
C0001 CB3015 Nitrate Nitrate UJ 02B
CB001 CB3015 Sulfate Sulfate B 06A 15
C0001 CB3015 Turbidity Turbidity J 02B
CB001 CB3015 Volatiles Acetone R 04A OSA 07A
CB001 CB3015 Volatiles Bromomethane R 05A 053 07A
C8001 C83015 Volalds Bulanone. 2- U 05 07A _ _=
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 BackgroundlNon-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio i.,
(Page 3 of 10)

Lot Sample I I Reason Codes l .;
Number I Number [ Analysis I Parameter VQ RI I R2 I R3 I R4

CB001 CB3015 Volatfles Chloromethane UJ 05B 07A
C8001 CB3015 Volatiles Dichloroethene, 1,2- UJ 05B 07A
C8001 CB3015 Volatiles Benzene J 07A
C8001 CB3015 Volatiles Brornodichloromethane UJ 07A
CBOO1 CB3015 Volatiles Bromoform UJ 07A
C8001 CB3015 Volatiles Carbon disulfide J 07A 15
C8001 CB3015 Volatiles Carbon tetrachloride UJ 07A
c0001 CB3015 Volatiles Chlorobenzene UJ 07A
CB001 CB3015 Volatiles Chloroethane UJ 07A
C8001 CB3015 Volatiles Chloroform UJ 07A
C8001 CB3015 Volatiles Dibromochloromethane UJ 07A
C8001 CB3015 Volatiles Dichloroethane, 1.1- W 07A
CB001 CB3015 Volatiles Dlchloroethane, 1,2- UJ 07A
CB001 CB3015 Volatiles Dichloroethene. 1.1- UJ 07A
CB001 CB3015 Volatiles Dichloropropane. 1,2- UJ 07A
CB001 CB3015 Volatiles Dichloropropene, cis-1,3- UJ 07A
CB001 CB3015 Volatiles Dichioropropene, trans-1,3- UJ 07A
C0001 CB3015 Volatiles Ethylbenzene J 07A
CB001 CB3015 Volatiles Hexanone, 2- UJ 07A
CB001 CB3015 Volatiles Methyl-2-pentanone, 4- UJ 07A
CB001 CB3015 Volatiles Methylene chloride WJ 07A
CB001 CB3015 Volatiles Styrene UJ 07A
CB001 CB3015 Volaliles Tetrachloroethane, 1,1,2,2- UJ 07A
CB001 C83015 Volatiles Tetrachloroethene UJ 07A
CB001 C83015 Volatiles Toluene J 07A
CB001 C83015 Volatiles Trichloroethane, 1.1,1- UJ 07A
CB001 CB3015 Volatiles Trichloroethane, 1.1,2- UJ 07A
CB001 CB3015 Volabiles Trichloroethene W 07A
CB001 CB3015 Volatiles Vinyl chloride UJ 07A
CB001 CB3015 Volatiles Xylenes, total J 07A
CB001 CB3016 Chloride Chloride J 08A
C8001 CB3016 Explosives Tetryl R 08A
CB001 CB3016 Metals Aluminum B 06B 15
CB001 CB3016 Metals Potassium J 13 15
CB001 CB3016 Metals Potassium J 13 15
C8001 CB3016 Metals Zinc J 13
CB001 CB3016 Nitrate Nitrate UJ 02B
CB001 CB3016 Turbidity Turbidity J 02B
CB001 CB3016 Volatiles Acetone R 04A 05A
CB001 CB3016 Volatiles Butanone, 2- R 04A 05A
CB001 CB3016 Volatiles Methylene chloride B 06D 15
CB001 CB3017 Alkalinity Alkalinity B 06A 15
C8001 CB3017 Chloride Chloride J 08A
CB001 CB3017 Explosives Tetryl R 08A
C0001 CB3017 Metals Copper B 06B 15
CB001 CB3017 Metals Potassium J 13 15
CB001 CB3017 Metals Potassium J 13 15
CB001 CB3017 Metals Zinc J 13
0BOO CB3017 Volatiles Acetone R 04A
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 BackgroundlNon-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 10)

Lot Sample I Reason Codes 1
Number I Number I Analysis I Parameter I VQ IRI I R2 I R3 I R4

CB001 CB3018 Chloride Chloride J OSA
CB001 CB3018 Explosives Tetryl R 08A
CB001 CB3018 Metals Aluminum B 06B 15
C8001 CB3018 Metals Potassium J 13
C8001 CB3018 Metals Potassium J 13
CB001 CB3018 Nitrate Nitrate UJ 02B
CB001 CB3018 Turbidity Turbidity J 02B
C8001 CB3018 Volatiles Acetone B 04A 06D 15
CB001 CB3019 Chloride Chloride J 08A
CB001 CB3019 Explosives Tetryl R 08A
CB001 CB3019 Metals Aluminum B 06B 15
CB001 CB3019 Metals Potassium J 13
CB001 CB3019 Metals Potassium J 13
CB001 CB3019 Metals Manganese J 17
CB001 CB3019 Metals Zinc J 17 15
CB001 C83019 Nitrate Nitrate UJ 02B
CB001 CB3019 Turbidity Turbidity J 02B
CB001 CB3019 Volatiles Acetone B 04A 06D 15
CB001 CB3020 Explosives Tetryl R 08A
CB001 CB3020 Metals Aluminum B 06B 15
CB001 CB3020 Metals Potassium J 13
C8001 CB3020 Metals Potassium J 13
CB001 CB3020 Metals Manganese J 17
CB001 C83020 Metals Zinc J 17 15
CB001 CB3020 Volatiles Acetone B 04A 06D 15
CB001 CB3022 Chloride Chloride J 08A
CB001 CB3022 Explosives Tetryl R 08A
CB001 CB3022 Metals Aluminum B 06B 15
CB001 CB3022 Metals Aluminum B 06B 15
CB001 CB3022 Metals Potassium J 13
C0001 CB3022 Metals Potassium J 13
CB001 CB3022 Metals Zinc J 13
CB001 CB3022 Volatiles Acetone R 04A 05A
CB001 CB3022 Volatiles Bromomethane R 05A 058
CB001 C83022 Volatiles Butanone, 2- UJ 05B
C8001 CB3022 Volatiles Chloromethane UJ 05B
CB001 C83022 Volatiles Dichloroethene, 1,2- UJ 05B
CB001 CB3022 Volatiles Methylene chloride B 06A 06D 15
CB001 C83023 Chloride Chloride J 08A
CB001 CB3023 Explosives Tetryl R 08A
C0001 CB3023 Metals Aluminum B 06B 15
C0001 CB3023 Metals Potassium J 13 15
CB001 CB3023 Metals Potassium J 13 16
C0001 CB3023 Metals Zinc J 13
CB001 CB3023 Volatiles Acetone B 04A 06A 06D 15
CB001 CB3029 Chloride Chloride J 08A
CBO1 C83029 Explosives Tetryl R 08A
CBO01 C83029 Metals Aluminum B 068 15
CB001 CB3029 Metals Potassium J 13 15
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Table K-S

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 5 of 10)

Lot I Sample I I j Reason Codes 1
Number INumber | Analysis Parameter I YQ R RITR2 I R3 I R4

CB00i
CBO01

CB002
CB002

CB002
CB002
CB002
CB002
CB0O2
CB002
CB002
CB002
CB002
CB002
CB002
CB002
CB002
CB5002
CB002

CB002
C8002
CB002
CB002
CB002
CB002

C 8002

CB002

CB002
CB002

CB002

CBOO2
CB002
CB002

CB002

C8002
CB002

CB3029
CB3029
CB3029
CB3012
CB3012
CB3012
CB3012
CB3012
CB3012
CB3012
CB3012
CB3012
CB3012
CB3014
C83014
CB3014
CB3014
CB3014
CB3014
C83014
CB3014
C83014
C83014
CB3014
C83014
C83014
C83014
C83014
C83014
C83014

C83014
C83014
C83014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014
CB3014

Metals
Metals
Volatiles
Metals
Metals
Metals
Metals
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Semivolatiles
Semivolatiles
Semivolatiles
Semrivolatiles
Semrivolatiles
Semivolaffie
Semivolatiles
Semivolatiles
Sem ivol at es
Semivolatiles
Semivoltfie
Semivolatile
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolables
Semivolatiles
Semivolatiles
Semivolatiles
Semlvolatiles
Semivolatiles
Semivolatiles
Seemivolatiles
Sermivolatiles
Sernivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Semivolatiles
Senivolatiles
Semivolatiles

Potassium
Zinc
Acetone
Aluminum
Copper
Iron
Iron
Dinitrophenol, 2,4-
Benzene
Ethylbenzene
Toluene
Acetone
Butanone, 2-
Thallium
Aluminum
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)Ruoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl phenyl ether, 4-
Butyl benzyl phthalate
Carbazole

n

J

R
B
B
J

UJ

w
UJ
J
J
J

R
B
B
UJ
UJ
UJ
UJ
UJ
uJ
UJ
UJ
UJ
UJ
UJ
J

UJ
UJ
UJ
UJ
UJ
UJ
UJ

UJ1

UJ
UJ

UJ

UJ
UJ

uJ

UJ

uJ

13
13
04A

13
13

04B
01A
01A

04A
04A
8SA

06B
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A
02A

15

058

05A
05A
06B
15

15

15

15

15

,15

Chloro-3-methylphenol, 4-
Chloroaniline, 4-
Chloronaphthalens, 2-
Chlorophenol. 2-
Chlorophenyl phenyl ether, 4-
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a,h)anthracene
Dibenzofuran
Dichlorobenzene, 1.2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1.4-
Dichlorobenzidine, 3,3*-
Dichlorophenol, 2.4-
Diethyl phthalate
Dimethyl phthalate
Dimethylphenol, 2.4-
Dinitro-2-methylphenol, 4,6-
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 BackgroundlNon-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 10)

Lot Sample I Reason Codes "-J
Number I Number I Analysis J Parameter VQ R1 i R2 I R3 I R4

CB002 CB3014 Semivolatiles Dinitrophenol, 2.4- UJ 02A 04B
CB002 CB3014 Semivolatiles Dinitrotoluene, 2,4- UJ 02A
C8002 CB3014 Semivolatiles Dinitrotoluene, 2,6- UJ 02A
CB002 CB3014 Semivolatiles Fluoranthene UJ 02A
CB002 CB3014 Semivolatiles Fluorene UJ 02A

8002 CB3014 Semivolatiles Hexachlorobenzene UJ 02A
CB002 C83014 Semivolatiles Hexachlorobutadiene UJ 02A
C8002 CB3014 Semrivolaliles Hexachlorocyclopentadiene UJ 02A
CB002 CB3014 Semivolatiles Hexachloroethane UJ 02A
CB002 CB3014 Semivolatiles lndeno(1 ,2,3-cd)pyrene UJ 02A
C8002 CB3014 Semivolatiles Isophorone WU 02A
08002 C83014 Semivolatiles Methylnaphthalene, 2- J 02A
CB002 CB3014 Semivolaliles Methylphenol, 2- UJ 02A
CB002 CB3014 Semivolatiles Methylphenol. 4- J 02A 1 5
C8002 CB3014 Semivolatiles Naphthalene J 02A
C8002 CB3014 Semivolatiles Nitroaniline, 2- UJ 02A

B002 CB3014 Semivolatiles Nitroaniline, 3- UJ 02A
B002 CB3014 Semivolatiles Ntroaniline, 4- UJ 02A
B002 CB3014 Semivolatiles Nitrobenzene UJ 02A

CB002 CB3014 Sernivolatiles Nitrophenol, 2- UJ 02A
S 8002 C83014 Semivolatiles Nitrophenol, 4- UJ 02A

CB002 C83014 Semivolatiles Pentachlorophenol UJ 02A
C8002 CB3014 Semnivolatiles Phenanthrene UJ 02A
CB002 CB3014 Semivolatiles Phenol J 02A 15
CB002 CB3014 Semivolatiles Pyrene UJ 02A
CB002 CB3014 Semivolatiles Trichlorobenzene, 1,2,4- UJ 02A
CB002 CB3014 Semivolatiles Trichlorophenol, 2,4,5- UJ 02A
CB002 CB3014 Semivolatiles Trichlorophenol, 2,4.6- UJ 02A
C8002 CB3014 Semivolatiles n-Nitroso-di-n-propylamine UJ 02A
CB002 C83014 Semivolatiles n-Nitrosodiphenylamine UJ 02A
CB002 CB3014 VoLbtiles Acetone R 04A 05A
CB002 CB3014 Volatiles Butanone, 2- R 04A 05A
CB002 CB3024 Metals Thallium 8 06A 06B 15
CB002 CB3024 Metals Beryllium B 068 15
C8002 CB3024 Metals Iron J 13
CB002 C83024 Semivolatiles Dinitrophenol, 2,4- UJ 048 05B
0B002 CB3024 Volatiles Acetone J 04A O5A
08002 CB3024 Volatiles Butanone. 2- J 04A 05A

B002 CB3024 Votatiles Methylene chloride 8 06A 06D 15
B002 CB3025 Metals Thallium B O6A 06B 15
B002 CB3025 Metals Aluminum B 068 15
B002 CB3025 Metals Iron J 13
8002 CB3025 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B

CB002 CB3025 Volatiles Benzene J 01A
0B002 083025 Volatiles Ethylbenzene J 01A
0B002 0B3025 Volatiles Toluene J 01A

B002 0B3025 Votatiles Acelone R 04A 05A
K CB002 0 B3025 Volatiles Butanone, 2- R 04A O5A

CB002 083026 Metals Thallium B 0SA 068 15
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Table K-S

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 BackgroundlNon-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 10)

Lot Sample SReason Codes.
Number I Number Analysis I _Parameter VQ rI R1 I R2 I R3 I R4

CB002 CB3026 Metals Aluminum B 063 15
CB002 C83026 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3026 Volatiles Acetone J 04A OSA 15
CB002 CB3026 Volatiles Butanone, 2- R 04A O0A
CB002 CB3027 Metals Thallium 8 06A 06B 15
CB002 CB3027 Metals Aluminum B 06B 15
C8002 CB3027 Metals Iron J 13 15
C8002 CB3027 Semivolatiles Dinitrophenol, 2.4- UJ 048 05B
C8002 CB3027 Volatiles Acetone J 04A 05A
CB002 CB3027 Volatiles Butanone, 2- J 04A 05A 15
CB002 CB3028 Metals Iron J 13
CB002 C83028 Semivolatiles Dinitrophenol, 2,4- UJ 04B 058
CB002 CB3028 Volatiles Acetone R 04A 05A
CB002 CB3028 Volatiles Butanone, 2- R 04A 05A
CB002 CB3030 Metals Thallium B 06A 06B 15
CB002 CB3030 Metals Aluminum B 06B 15
CB002 CB3030 Metals Iron J 13
C8002 CB3030 Metals Iron J 13
CB002 CB3030 Semivolatiles Dinitrophenol. 2,4- UJ 04B 058
CB002 CB3030 Volatiles Acetone R 04A 05A
CB002 CB3030 Votatiles Butanone, 2- R 04A 05A
CB002 CB3033 Metals Thallium B 06A 06B 15
C0002 C83033 Metals Aluminum 8 068 15
C8002 CB3033 Metals Iron J 13
CB002 CB3033 Semivolatiles Dinitrophenol, 2,4- UJ 048 05B
CB002 CB3033 Volatiles Benzene J OIA 15
CB002 CB3033 Volatiles Ethylbenzene J OIA 15
CB002 C83033 VolaUles Toluene J OIA
CB002 CB3033 Volatiles Acetone R 04A 05A
CB002 CB3033 Volatiles Butanone, 2- R 04A OSA
C8002 CB3034 Metals Aluminum B 06B 15
C8002 CB3034 Metals Aluminum B 06B 15
C8002 CB3034 Metals Iron J 13 15
C8002 CB3034 Semivolatiles Dinitrophenol. 2.4- UJ 04B 05B
C8002 C83034 Volatiles Acetone R 04A 05A
CB002 CB3034 Volatiles Butanone, 2- R 04A 05A
CB002 C83037 Metals Thallium B 08A 15
CB002 C83037 Metals Thallium B 06A 06B 15
CB002 CB3037 Metals Aluminum B 06B 15
CB002 CB3037 Metals Aluminum B 06B 15
C8002 CB3037 Semivolatiles Dinitrophenol, 2.4- UJ 04B 058
C8002 CB3037 Volables Benzene J OA
CB002 CB3037 Volatiles Ethylbenzene J 01A
CB002 CB3037 Volatiles Toluene J OIA
CB002 CB3037 Volatiles Acetone J 04A 05A 15
CB002 CB3037 Volatiles Butanone, 2- R 04A 05A
CB002 CB3038 Alkalinity Alkalinity B 06A 15
CB002 CB3038 Explosives Dinitrotoluene, 2,68 5 17
CB002 CB3038 Metals Thallium B 06A 06B 17 15
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 BackgroundlNon-Background Wells

ks,_ Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 8 of 10)

Lot Sample | Reason Codes 11
Number Number I Analysis I Parameter j VO I R1 I R2 I R3 i R4

CBOO2 CB3038 Metals Beryllium B 06B 15
CB002 CB3038 Metals Iron J 13
0B002 CB3038 Metals Iron J 13
CB002 C83038 Semivolatiles Dinitrophenol. 2,4- UJ 04B 05B
CB002 C83038 Volatiles Acetone J 04A Q5A 15
CB002 CB3038 Volatiles Butanone. 2- R 04A 05A
CB002 CB3039 Metals Thallium B 06A 068 15
CB002 CB3039 Metals Aluminum B 06B 15
CB002 CB3039 Metals Iron J 13
C8002 CB3039 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
CB002 CB3039 Volatiles Acetone J 04A 05A 15
CB002 CB3039 Volatiles Butanone, 2- R 04A 05A
CB002 CB3040 Metals Aluminum B 06B 15
CB002 CB3040 Metals Iron J 13
CB002 CB3040 Metals Iron J 13
B002 CB3040 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B

CB002 CB3040 Volatiles Acetone J 04A 05A
CB002 CB3040 Volatiles Butanone, 2- R 04A 05A
C8002 CB3046 Explosives Din-trotoluene, 2.6- J 17 15
B002 CB3046 Metals Thallium B 06A 068 17 15

B002 CB3046 Metals Beryllium B 06B 15
B002 CB3046 Metals Iron J 13
B002 C83046 Metals Iron J 13
8002 CB3046 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B
8002 CB3046 Volatiles Acetone J 04A 05A 15
B002 C83046 Volatiles Butanone, 2- R 04A 05A
B003 CB3041 Metals Aluminum B 068 15

0B003 C83041 Metals Aluminum B 06B 15
8003 C83041 Metals Potassium J 13
B003 CB3041 Metals Potassium J 13
B003 CB3041 Metals Zinc J 13 15

CB003 CB3041 Semivolatiles Dinitrophenol. 2.4- UJ 04B
9003 CB3041 Volatiles Acetone J 04A 05A 05B 15
B003 CB3041 Volatiles Butanone, 2- R 04A 05A

B003 CB3042 Metals Aluminum B 06B 15
CB003 CB3042 Metals Aluminum B 06B 15
CB003 CB3042 Metals Potassium J 13 15
CB003 CB3042 Metals Potassium J 13 15
CB003 CB3042 Metals Zinc J 13
CB003 C83042 Metals Zinc J 13
0B003 C83042 Semivolatiles Dinitrophenol, 2,4- UJ 04B
C8003 0B3042 Volatiles Acetone J 04A 055A 05B 15
CB003 0B3042 Volatiles Butanone, 2- R 04A 05A
CB003 CB3042 Volatiles Methylene chloride B 06A 06D 1 5
CB003 CB3043 Metals Aluminum 8 06B 15
CB003 CB3043 Metals Potassium J 13 15
CB003 C83043 Metals Zinc J 13
CB003 C03043 Metals Zinc J 13 15
CBWO3 CB3043 Semivolatiles Dinitrophenol, 2.4- UJ 04B
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Table K-S

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Formner Plum Brook Ordnance Works, Sandusky, Ohio "

(Page 9 of 10)

Lot Sample I I 1 Reason Codes '""ZI
Number I Number Analysis Parameter V Ri I R2 [ R3 I R4

C3003 CB3043 Volatiles Acetone J 04A 05A 05B 15
CB003 CB3043 Volatiles Butanone, 2- R 04A 05A
C8003 CB3043 Volatiles Methylene chloride B 06A 06D 15
CB003 CB3044 Metals Aluminum J 01A
CB003 CB3044 Metals Aluminum J 06B 15 01A
CB003 CB3044 Metals Antimony UJ 01A
CB003 CB3044 Metals Antimony UJ 01A
CB003 CB3044 Metals Arsenic J 01A
CB003 CB3044 Metals Arsenic UJ 01A
CB003 CB3044 Metals Barium J 01A
CB003 CB3044 Metals Barium J 01A
CB003 CB3044 Metals Beryllium J 06B 15 01A
CB003 CB3044 Metals Beryllium UJ 01A
CB003 C83044 Metals Cadmium J 15 01A
CB003 CB3044 Metals Cadmium UJ 01A
CB003 CB3044 Metals Calcium J 01A
CB003 C83044 Metals Calcium J 01A
CB003 CB3044 Metals Chromium J 01A
CB003 CB3044 Metals Chromium J 15 01A
CB003 CB3044 Metals Cobalt J 15 01A
CB003 CB3044 Metals Cobalt UJ 01A
CB003 CB3044 Metals Copper J 01A
CB003 C83044 Metals Copper UJ 01A
CB003 C03044 Metals Iron J 01A
CB003 CB3044 Metals Iron J 01A
CB003 CB3044 Metals Lead J 01A
CB003 CB3044 Metals Lead UJ 01A
CBD03 CB3044 Metals Magnesium J 01A
CB003 CB3044 Metals Magnesium J 01A
CB003 CB3044 Metals Manganese J 01A
CB003 CB3044 Metals Manganese J 01A
CB003 CB3044 Metals Mercury UJ 01A
CB003 CB3044 Metals Mercury UJ 01A
C8003 CB3044 Metals Nickel J 01A
CB003 CB3044 Metals Nickel UJ 01A
CB003 CB3044 Metals Potassium J 13 01A
C8003 CB3044 Metals Potassium J 13 01A
CB003 CB3044 Metals Selenium J 13 01A
CB003 CB3044 Metals Selenium UJ 01A
CB003 CB3044 Metals Silver UJ 01A
CB003 C83044 Metals Silver UJ 01A
CB003 CB3044 Metals Sodium J 01A
CB003 CB3044 Metals Sodium J 01A
C8003 CB3044 Metals Thallium UJ 01A
08003 C03044 Metals Thallium UJ 01A
CB003 CB3044 Metals Vanadium J 15 01A
CB003 CB3044 Metals Vanadium UJ 01A
CB003 CB3044 Metals Zinc J 13 01A
C8003 CB3044 Metals Zinc J 13 15 01A
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 10 of 10)

j Lot Sample I I 1 Reason Codes

Number Number | Analysis | Parameter |VQ R1 R21R3LR4

CBOO3 CB3044 Semivolatiles Dinitrophenol, 2,4- UJ 04B 05B 11A
CB003 CB3044 Semivolatiles Chloro-3-methylphenol, 4- UJ 11A
CB003 CB3044 Sermivolatiles Chlorophenol, 2- UJ 1 1A 1.1 B
CBOO3 CB3044 Semivolatiles Dichlorophenol, 2.4- UJ 11A
CB003 CB3044 Semivolatiles Dimethylphenol, 2.4- J 11 A
CBOO3 CB3044 Semivolatiles Dinitro-2-methylphenol, 4,6- UJ 11A
CB003 CB3044 Semivolatiles Methylphenol, 2- J 11 A
CB003 CB3044 Semivolatiles Methylphenol, 4- J i 11A
CBOO3 C83044 Sernivolatiles Nitrophenol, 2- UJ 11A
CBOO3 C83044 Semivolatiles Nitrophenol. 4- R 11A
0B003 CB3044 Sernivolatiles Pentachlorophenol R 11 A
0B003 C83044 Senivolatiles Phenol J 11A 11B
CBOO3 CB3044 Sernivolatiles Trichlorophenol, 2,4,5- UJ 11A
CB003 CB3044 Semivolatiles Trichlorophenl. 2,4,.- UJ 11A
CB003 CB3044 Volatiles Benzene J 01A
CB003 CB3044 Volatiles Ethylbenzene J 01A
C6003 CB3044 Volatiles Toluene J 01A
CB003 CB3044 Volatiles Acetone J 04A 05A 05B 15
CB003 CB3044 Volatiles Butanone, 2- R 04A 05A

K- Footnotes:
(1) Table L-4 defines aD reason codes.
47> Reason code are assigned in order of their importance to the validation quaiifiers appled with RI being

most kiportant.

Defirlons:
VQ = validation qualifier
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Table K-6

Laboratory and Validation Qualifier Definitions
April 2002 Background/Non-Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Qualifier Definition
Laboratory - Organic

B The compound was detected in the sample and in an associated method blank.
G Elevated reporting limit due to matrix interference.
J The compound was positively identified; the reported value is an estimated concentration

l _ _ _ between the method detection limit and the reporting limit.
Matrix interference

U Not detected. The compound was analyzed for, but not detected above the associated reporting
I_ limit.
Laboratory - Inorganicl

B The analyte was positively identified; the reported value is an estimated concentration between
the method detection limit and the reporting limit.

J The compound was detected in the sample and In an associated method blank.
N Spiked sample recovery not within control limits
U Not detected. The analyte was analyzed for, but not detected above the associated reporting

limit.
Validation - All

B The analyte was not detected significantly above the levels found in the associated method blank
or field blanks

J The compound/analyte was positively identified; the reported value is an estimated concentration.
R Rejected due to severe deficiencies in the analytical process or supporting quality control data.

The presence or absence of the compoundlanalyte cannot be verified.
U Not detected. The compound/analyte was analyzed for, but not detected above the associated

reporting limit.
UJ Not detected. The associated reporting limit may be inaccurate or imprecise.

Samples with 'ny' denotation have not been validated.
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K K1.0 Introduction

This appendix of the Groundwater Investigation of TNT Areas and Red Water Ponds Report

presents results of the quality assurance/quality control (QA/QC) measures implemented for the

sampling and analysis activities at the Former Plum brook Ordnance Works (PBOW) -

Sandusky, Ohio. The quality indicators from every aspect of the data collection have been

reviewed, and an assessment of the data with regard to project-specific objectives is presented.

Successful execution of project-specific objectives and procedures provides strong support for

the acceptance of the data generated as adequate for the purpose of evaluating the analytical

results from this assessment at PBOW.

Shaw Environmental (formnerly IT Corporation) conducted field-sampling activities at PBOW in

July 2002. Severn Trent Laboratories in Knoxville, Tennessee and North Canton, Ohio analyzed

the project samples. Accutest Laboratories of Orlando, Florida analyzed the field split samples.

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 USEPA Contract

Laboratory Program National Functional Guidelinesfor Organic Data Review, October 1999

(EPA, 1999) and USEPA Contract Laboratory Program National Functional Guidelinesfor

Inorganic Data Review, February 1994. The criteria for blank evaluation were based on those

detailed in Region Iff Modifications to National Functional Guidelinesfor Organic Data Review

(September 1994) and Region III Modifications to the Laboratory Data Validation Functional

Guidelines for Evaluating Inorganics Analyses, (April 1993). Data were evaluated against
specific criteria to verify the achievement of precision, accuracy, representativeness, complete-

ness and comparability goals established to meet the project data quality objectives (DQO). To

verify that these DQOs were met, field measurements, sampling and handling procedures,

laboratory analysis and reporting, and all nonconformances and discrepancies in the data were

examined to determine compliance with the appropriate and applicable procedures defined in the

SAP. The results of this review are presented in the following sections, with all analytical

outliers or nonconformances discussed where they occurred.

This report is divided into three subsections. Section K.2.0 discusses the field investigation and

QC procedures used during the sampling effort. Section K.3.0 outlines the analytical program

and the associated QC activities performed. The final part of this document, Section K4.0,

summarizes the data findings and their overall impact on the usability of the analytical data.

4-3-03(4:ZIPM) K. I



K12.0 Field Sampling and QC Activities

Shaw Environmental was retained by the U. S. Army Corps of Engineers, Nashville District to

conduct investigation and sampling activities at PBOW. Field activities at this site included

collection of the background groundwater samples. The collection of these samples along with

their associated QA and QC samples are discussed in this section of the Data Quality Evaluation

(DQE).

All project and field duplicate samples collected were submitted to STL. Sample shipments from

the field were performed under custody and documented using standard Shaw Environmental

Analysis Request/Chain of Custody (AR/COC) forms. These forms provided project-specific

analytical specifications and QC instructions to the laboratory. A formal COC transfer record

was prepared and included with these forms to document custody during sample transportation,

storage, and disposition by the laboratory. Table K-1 summarizes the field sample number,

location, sample type, date of collection, and sample delivery group for each sample collected.

Table K-2 summarizes the detected compounds in the method blanks associated with the PBOW

samples.

K(2.1 Trip Blanks
Aqueous samples designated for volatile organic compound (VOC) analysis may be susceptible

to contamination by diffusion of organic compounds into the sample container. Trip blanks are

analyzed in order to assess the potential for contamination to be introduced to an aqueous volatile

sample during transport and handling procedures. A trip blank is a sample of analyte-free

deionized (Dl) water that is prepared at the laboratory, shipped to the field with sample

containers, and returned to the laboratory with the water matrix samples receiving VOC analysis.

A trip blank is then analyzed for volatile organics using the same sample preparation and

analysis procedures used for the actual field samples. Four trip blank samples were collected.

The data validator applied the SX-1OX rule to the samples for the analytes detected. The

following samples were qualified "B" by the data validator indicating that sample results are

indicative of blank contamination:

I
| Lot Sample Affected I Blank Contaminant I Validation
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Number Qualifier

CC3003, CC3009 Acetone B

H2G1 10121 CC3003 Toluene B

CC3009 Methylene Chloride B

CC3005, CC3006 Acetone B

H12G' 2or73.
G CC3006 Bromomethanc B

CC3001, CC3004 2-Butanone B

H2G130120
CC300I Acetone B

K.2.2 Field Duplicates
Field duplicate samples are collected and submitted to the laboratory for analysis along with their

corresponding original sample. The data generated from the analysis of field duplicate samples

are used to evaluate the precision of the sample collection and analysis procedures. It is difficult

to collect and analyze soil samples in duplicate due to the heterogeneous nature of a soil. High

relative percent difference (RPD) between an original sample and its field duplicate may indicate

K a difference in sample matrix or sample collection rather than true problems with precision of

sample analysis. Also, when estimated "J" or nondetected "U', results are reported, there is a

potential for increased variability between the primary and duplicate sample results

Field duplicate samples were collected at a frequency of approximately one for every ten samples

collected (10 percent). One field duplicate sample was collected during this sampling event.

Table K-3 compares the original and field duplicate results and shows the RPDs calculated for

those detected compounds. Compounds not presented in the table were not detected in either the

original or field duplicate samples. In cases where duplicates were performed and one result is

less than the reporting limit, but greater than the method detection limit, the RPD is reported, but

should be considered an estimated value.

The acceptance criterion of 30 percent RPD was used to evaluate these sample results. In most

cases, original and field duplicate data compared well as demonstrated by the RPDs calculated.

RPD is calculated by using the following formula:

PD= 1A-B |
|(A +B)/21
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where:

RPD - relative percent difference
A = original result
B = field duplicate result.

K2.5 Field Split Samples
Split samples were collected in conjunction with field duplicate samples and sent to Accutest

Laboratories. The split samples were submitted to the laboratory for the same analysis as their
corresponding field duplicates and original field samples. The split samples are used to determine

if data results are reproducible when analyzed by two different laboratories. Results are also

evaluated to determine if a contracted laboratory's preparation and analysis procedures are in

control and meet the approved method criteria.

Field split samples were collected at a frequency of approximately one for every ten regular

samples. One split sample was collected during this sampling event.

Table K-3 compares the original and field split results and shows the RPDs calculated for those

detected compounds. Compounds not presented in the table were not detected in either the

original or field split samples.

K.3.0 Analytical Program and QC Activities

The project QA/QC program described in the SAP was followed for the collection and laboratory

analysis of samples. Each of the analytical methods used require that method-specific QA/QC

protocols be followed during sample analysis. These protocols are a critical part of the methods

employed and were followed by the laboratory during sample analysis. Specific measures

included detailed record keeping procedures, instrument calibrations, and analysis of method

blanks, blank spikes, MS/MSD, surrogates, and internal standards. The following SW-846 and

USEPA Methods were used to analyze PBOW samples:

Parameter Method
Volatiles SW-846 503018260B
Sernivolatiles SW-846 351 OC/8270C

Nitroaromatic Compounds SW-846 8330
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LK Metals SW-846 3005A/6010B17470A/7471A

Gasoline Range Organics SW-846 5030/8015B

Diesel Range Organics SW-846 358018015B

Turbidity EPA 180.1

Alkalinity EPA 310.1

TOC SW-846 9060

Hardness EPA 130.2

Total Dissolved Solids EPA 160.1

Total Suspended Solids EPA 160.2

Chloride EPA 325.2

Total Cyanide SW-846 9012A

Nitrate EPA 353.2

Sulfate EPA 375.4

Appendix I contains validated analytical data summaries for the samples collected during this

field investigation. The validator used the QA/QC criteria defined in the SAP to evaluate the data

for all parameters for which criteria were provided. If acceptance criteria were not provided in

the SAP, the validator used the laboratory-derived acceptance criteria or analytical method

L criteria to qualify data. Any qualifiers added to these data by the data validator are included in

the summaries.

/C3.1 Laboratory QACQG Procedures

The following sections discuss specific QA/QC protocols required and performed by the

laboratory during this investigation.

K.3.1.1 Method/Calibration Blanks

Method blanks are analyzed with each analytical "batch" processed on a per matrix (i.e., soil and

water) basis. Method blanks are carried step-wise through the same analytical procedure as their

associated field samples including the addition of solvents, surrogate and standard spikes, and

reagents as required in the analysis process. The purpose of a method blank is to identify any

possible contaminants that may be introduced to the sample as a result of any part of the

analytical process. Table K-2 summarizes the compounds detected in associated blanks by lot

number. The data validator evaluated all blank data associated with each sample. When

estimated or positive concentrations of compounds/analytes were reported in the corresponding

field samples, associated samples were evaluated and qualified using the 5X-IOX rule.

4.3.034:1PM) K-5



For some analyses, an initial and continuing calibration blank are performed throughout the run

sequence. These blanks verify the presence of carry over contamination for the analytes of

interest.

Qualifiers applied to samples based on detects in the method or calibration blanks are

summarized below:

J

|ob Sample Number Affected X Blank Contaminant Blank Validation
Number IQualifier

Volatiles

CC3003, CC3009 Acetone Method B
H2GI 10121 CC3009 Methylene chloride Mcthod B

H2GI20173 CC3005, CC3006 Acetone Method B

H2GI30120 CC3001 Acetone Method B

Semlvolatiles

112G120173 | CC3005, CC3006 | Bis(2-Ethylexyl)phthalate j Method J B

H2G130120 CC3001, CC3004 Bis(2 Ethylexyl)phthalate Method B

Metals

H2G I 10 121 CC3003, CC3009 Aluminum (dissolved) Calibration B
CB3003 Aluminum (total) Calibration B

H2G 120173 CC3005, CC3006 Aluminum (dissolved) MethodlCalibration B
CC3001, CC3004 Aluminum (dissolved) Method/Calibration B

H2G130120 CC3001 Aluminum (total) Calibration B

CC3004 Lead (total) Calibration B

I

K.3. 1.2 Matrix Spikes and Laboratoty Control Spikes
Two types of spikes were generally performed for all analyses: matrix spikes (MS) and

laboratory control samples (LCS). MS compounds are spiked into an aliquot of a field sample.

LCS compounds are spiked into a blank matrix. The spiked compounds are representative

compounds that are quantified during performance of the method. Recovery of the spiked

compound is used as an assessment of analytical accuracy on. the sample matrix analyzed. These

results are usefil in distinguishing sample matrix interferences from analysis interferences

through a comparison of MS and LCS recovery data. Often, spikes are performed in duplicate

(as an MSD or LCS duplicate). In this manner, the precision of the assessment can be quantified

as the RPD of the original and duplicate spike.
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Matrix spikes were assigned at a frequency of 1 for every 20 field samples collected. Two

MS/MSDs were assigned in the field to sample CB300S. This sample corresponds to location

PB-BED-MW25. Additional sample volume was provided to the laboratory for the MSIMSD

analyses. This sampling frequency meets the collection criteria for this program as specified in

the SAP. In addition to the overall collection frequency, the analytical method requires that the

laboratory analyze I set of spikes per analytical batch. To comply with this method requirement,

the laboratory may have to analyze "batch" QC with a work order. The validator evaluated the

"batch" QC. The laboratory statistically determined target acceptance limits were used to assess

the spike recovery and RPD.

The MSIMSD criteria were met with the exception of the following, which exhibited %

recoveries and/or RPDs outside QC limits:

I I Validation
Lot Number Sample Number Affected Compound(s) ualifior

Explosives

112G020173 CC3005, CC3006 Tetryl

Cyanide

H2G120173 | CC3005 Cyanide UJ

H2G130120 CC3001, CC3004 Cyanide Uj

*R -Rejected due to 0% recovery of MS/MSD.

LCS results are used to evaluate lab method performance in the same manner as the MS/MSD

results except the LCS is not performed on an actual field sample matrix. A LCS is prepared for

each analytical "batch" for each parameter and matrix analyzed.

All LCS recoveries met the established QC criteria.

1(3.1.3 Calibration

Several analytes were qualified because of unacceptable performance in the calibration standards.

For specific examples refer to the validation report in Appendix H and Table K-5.
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K.3.2 Reporting Limits
Practical quantitation limits (PQL) or RLs, used for this project are those statistically determined

by the laboratories. The analytical program executed for this project required the use of SW-846

methods, which specify the procedure for calculating the PQLs presented. Each laboratory is

required to demonstrate method performance through method detection limit (MDL) studies for

every method employed. These studies are required to be laboratory-specific so that individual

laboratory variables such as equipment brands, reagent suppliers, and chemist technique are

factored into the performance study. MDLs are established using controlled matrices (i.e., DI

water). The PQL calculation adjusts the limit by a predetermined mathematical factor for the

analysis of actual environmental sample matrices (i.e. soil, groundwater, etc.). For purposes of

clarity and consistency with respect to terminology, the term "reporting limit" has been

substituted for PQL when referencing the limit of detection reported by the laboratory for each

individual sample and parameter. The actual values reported have been corrected for all

necessary dilutions, dryness, and interference factors as applicable based on the resulting

analytical data for a sample.

Standard operating procedures (SOP) address MDLs, PQLs, and RLs when dealing with low

concentrations of analytes in samples. These limits are generally defined as follows:

MDL The minimum concentration of an analyte that can be determined with 99 percent

confidence that the true value is greater than zero.

PQL. The lowest level that can be reliably achieved within specified limits of precision and

accuracy during routine laboratory operating conditions.

R RL. This number is equivalent to the PQL.

An MDL is the lower limit at which the laboratory can differentiate a measurement from back-

ground. The MDL is detennined in accordance with the procedures in 40 CFR Part 136. A

PQL, or RL, is the lower limit at which a measurement becomes meaningful. This measurement

(the PQL or the RL) is generally a multiple of three to five times the MDL.

All samples were handled and analyzed as expected without significant changes to the

anticipated project RLs due to matrix interference or high dilutions.

4-3.03(4:2i PM)
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K. K.3.3 Holding Times/Preservation
All laboratory results submitted for this investigation have been reviewed with respect to

laboratory adherence to extraction and analysis holding times. Maximum sample extraction and

analysis hold times were those specified in USACE document EM200-1-3.

All holding time criteria were acceptable for the samples collected.

CC3004 was the only sample qualified due to improper sample preservation. The qualifiers were

applied to benzene, toluene and ethylbenzene.

K4.0 Data Evaluation and Usability
The analytical data review process identified a few analytical nonconformance issues that were

noted during this analytical program. These anomalies have been discussed in the previous

sections of this appendix. Table K-4 summarizes all compounds requiring qualifier application

due to anomalies discovered during data validation. Table K-5 defines the reason codes for

qualification and Table K-6 defines the data validation qualifiers.

The following definitions are used for defining precision, accuracy, representativeness,

completeness, and comparability as they have been applied to this evaluation.

Precision. Precision is a measurement of mutual agreement among individual measurements

of the same property, usually under prescribed similar conditions. Precision data were obtained
through the analysis and evaluation of duplicate QA samples. Accuracy was determined through

the analysis and evaluation of method blanks, LCSs, trip blanks, equipment rinsates, and MS

samples.

Accuracy. Accuracy is a measurement of bias in a system and is expressed as a percent

recovery. These QA samples were collected and/or analyzed at the frequency established in the

SAP, verifying the completeness element of the DQOs along with the evaluation of holding

times and reporting limits. Percent recovery is calculated as follows:
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Percent Recovery = ((X 5) * 0 0
T

Where:

X = the lab determined concentration of a spiked sample

S = the sample native concentration prior to spike

T = the true concentration of the spike

Relative Percent Difference is calculated as follows:

Relative Percent Difference = [IDI+ D2 100
[2J

Where:

DI and D2 = the results of duplicate measurements

Representativeness. Representativeness is a qualitative parameter that expresses the degree

to which sample data actually represent the matrix and site conditions. For example, in

conducting ground water monitoring, representativeness requires proper location of wells and the

collection of samples under consistent, documented procedures. Wells are located based upon

the results of the hydrological study in progress and are designed to provide maximum coverage

of the flow conditions. Requirements and procedures for sample collection and handling are

designed to maximize sample representativeness. Representativeness also can be monitored by

reviewing field documentation and by performing field audits.

The samples were collected using Shaw Environmental SOPs and were fully documented

through the use of standard field forms. Samples are representative of the matrix and site

sampled.

Completeness. Completeness is a measure of the amount of valid data that are obtained

during a sampling event as compared to the amount of data planned to be collected under

optimum conditions. Some data for this project were qualified as estimated in the validation

process because of the outliers noted in the MS recoveries, duplicate results for certain elements,

4-3-3(4-221PWK K- 10



and various other calibration and inductively coupled plasma serial dilution results. A total of 76

data points were qualified as rejected in the validation process due to various QC criteria as

described in the previous sections of this report Completeness is calculated as follows:

Completeness % = (Dr-) X 100

Where:

D, = the number of data points for which valid results are reported

De = the number of valid samples/data points that are collected and reach the laboratory

for analysis.

During this task, 7 background well samples were collected resulting in approximately 1160

targeted analytical records. Less than 1 percent of the data points were rejected due to anomalies

discovered during the validation process. Using the above calculation, 99% completeness is

achieved for the task.

Comparability. Comparability is a qualitative parameter expressing the confidence with which

one data set can be compared with another. Comparability ensures that results for the sampling

event can be compared with data from other past andlor future sampling programs. Compar-

ability for this sampling event was achieved through the use of established and recognized

techniques and accepted standard EPA methods. All samples collected and analyzed were

subjected to the same sampling, handling, preparation, analysis, reporting, and validation criteria

for the purpose of achieving comparability goals within the data set.

K4.1 Statement of Data Usability
The overall results of the analyses, as discussed in this evaluation, suggest that representative

samples were collected and analyzed, and the results are indicative of the media analyzed, with

the exception of the few anomalies noted. The data do reflect expected site conditions and are

usable for their intended purpose.

Tables K-I through K-6 summarize the analytical program and the results for the data validation

effort for all samples collected by Shaw Environmental at PROW.
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Table K-I

Sample Cross-Reference
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Sample Sample Sample Sample Lot

Pe Location Number I Date Pumose Number

GW IT-BG8-BEDGW-001 CC3001 12-JUL-02 REG H2G130120

GW IT-MWO1 CC3009 10-JUL-02 REG H2G1 10121

GW PB-BED-MW20 CC3003 10-JUL-02 REG H2G110121

GW PB-BED-MW24 CC3004 12-JUL-02 REG H2G130120

GW PB-BED-MW25 CC3005 1 1-JUL-02 REG H2G120173

GW PB-BED-MW25 CC3006 1 1-JUL-02 FD H2G120173
GW PB-BED-MW25 CC3007 11-JUL-02 FS F13829
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Table K-2

K-
Summary of Analytes Detected in Blanks

July 2002 Background Wells
Former Plum Brook Ordnance Works, Sandusky, Ohio

Lot 1 Sample | Sample Sample J Lab
Numbe Number IDate Purpose Parameter Rst UnitsQualier

H2G110121 CC5001 10-JUL-02 TB Toluene 4.9 pgIL
H2G110121 CC5001 10-JUL-02 TB Acetone 3.6 pg/L J B
H2G110121 CC5001 10-JUL-02 TB Methylene chloride 17 pg/L B
H2G110121 E4HXVBW 10-JUL-02 BLK Acetone 1.3 pg/L J
H2G 110121 E4HXVBW 10-JUL-02 BLK Methylene chloride 0.57 pg/L J
H2G110121 E4KGOBW 10-JUL-02 BLK Thallium 7.1 pg/L B
H2G110121 E4KG4BW 10-JUL-02 BLK Thallium 6.2 pg/L B
H2G110121 E4KG4BW 10-JUL-02 BLK Selenium 4.0 pg/L B
H2G120173 CC5002 11-JUL-02 TB Toluene 4.3 pg/L
H2G120173 CC5002 11-JUL-02 TB Bromomethane 0.53 pg/L J
H2G120173 CC5002 11-JUL-02 TB Acetone 4.8 pg/L J B
H2G120173 CC5002 11-JUL-02 TB Methylene chloride 15 pg/L B
H2G120173 E4MXRBW 11-JUL-02 BLK Bis(2-ethylhexyl)phthalate 3.3 pgIL J
H2G120173 E4NJ8BW 11-JUL-02 BLK Aluminum 56.9 pg/L B
H2G130120 CC5005 12-JUL-02 TB Butanone, 2- 5.1 pg/L
H2G130120 CC5005 12-JUL-02 TB Acetone 4.3 pg/L J B
H2G130120 E4N60BW 12-JUL-02 BLK Methylene chloride 1.6 pg/L J
H2G130120 E4N60BW 12-JUL-02 BLK Acetone 1.2 pg/L J
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Table K-3

Summary of Original, Field Duplicate, and Field Split Results and RPD Calculations
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Location: .P-BED-MW25 .__}______________ Relative Relative
Sample No.: CC3005 CC3006 CC3007 Percent Percent

Sample Date: 11-Jul-02 _ 11-Jul-02 1 1-Jul02 Difference Difference
Sam b Type REG FD , FS between between

Parameter Units Filtered Result Qual VQ Result Qual VO Result Qual | Va REG and FD REG and FS
Aluminum .Ig/ N 44.6 B J 59.8 B J 492 _ 29.12 166.75
Aluminum -ES& Y 97.8 BJ B 105 BJ B 200 U 7.10 68.64
Barium N 184 B J 167 B J 200 U 1.81 19.78
Barium p/L _ 160 B J 162 B J 200 U 1.24 22.22
Calcium - N 183000 _ 188000 191000 = 2.70 4.28
Calcium pg/L Y 187000 172000 194000 8.36 3.67
Cobalt. pA N 50 U U 5.2 B J 50 U 162.32 0.00
Iron pglL N 103 111 704 7.48 148.95
Iron ug/L Y 59.8 8 J 65.3 8 J 300 U 8.79 133.52
Magnesium _ N 89100 = 71100 _ 73900 2.85 6.71
Magnesium pg/L Y 74100 67800 74100 8.88 0.00
Manganese pg/L N 95.6 98.3 . _ 97.8 2.78 2.28
Manganese Vig9L 4 88.4 93.2 6.14 0.85
Potassium pglL N 11400 J 11900 J 18300 4.29 35.38
Potassium V Y 1¶2100 _ J 11100 - 16100C 8.62 28.37
Sodium N 92300 _ 96600 _ 101000 4.55 9.00
Sodium _ Y 97600 = 89700 104000 8.44 6.35Thalliurn pg/L Y 6.4 B - 10 U _ 1- U 43.90 43.90
Bis(2-etlylhexyl)phthala pg/L N 3 J B B 3.3 J 8 B _ U 9.52 50.00
Acetone pg/L N 1.4 J B B 1.7 JIe B so U 19.35 189.11
Bromomethane pg/1 N 2 U U 0.35 J 8 2 U 140.43 0.00
Butanone, 2- pglL N 5 U U 1.7 J J 1C U = 98.51 68.67
Carbon disulfide p2gL N 0.17 J _J U U 2 U 141.88 168.66
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Table K-4

Summary of Data Validation Reason Codes
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Reason Code IDescri tion
01 Sample received outside of 4+1-2 degrees Celsius
OIA Improper sample preservation
02 Holding Time Exceeded
02A Extraction
02B Analysis
03 Instrument Performance - Outside Criteria
03A BFB
03B DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria

3D retention time windows
03EResolution
04 _Initial Calibration results outside specified criteria

04A Compound mean RRF<0.05
04B Compound %RSD>30
04C Correlation CoefficientcO.995
05 Continuing Calibration results outside specified criteria
05A Compound mean RRFco.05
058 Compound %D>25
06 Result qualified as a result of the 5x/1 Ox blank correction
06A Method or Preparation Blank
06B ICB or CCB
06C ER
06D TB
06E FB
07 Surrogate Recoveries outside control limits

07A Sample
071 Associated method blank or LCS
08 IVS/MSDtDuplicate results outside criteria

081A MS and/or MSD recovery not within control limits (accuracy)
08B %RPD outside acceptance criteria (precision)I

09 Post Digestion Spike outside criteria (GFAA
10 Internal Standards outside specified control limits
10A Recovery
10B Retention Time
11I Laboratory Control Sample recoveries outside specified control lirnits
11A Recovery ___

11 B %RPD (if run in duplicate)
12 Interference Checks Standard
13 Serial Dilution
14 Tentatively Identified Compounds
15 Quantitation
16 Multiple results wvailable; antemate analysis preferred
17 Field duplicate RPD criteria exceeded
18 Percent difference between original and second column > 25%
19 Professional judgement was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification

Z2 Radiolooia1 calibration
23 Radiological quantitation

24 Reported result and/or lab qualifier revised to reflect validation findings
1999 . See hard copy fOr details.
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio
J

(Page 1 of 2)

Lot Sample Reason Codes I1Z

Number Number Analysts Parameter Y R2 I R3 I R4
H2GI10121
H2G1 10121
H2G1 10121
H2G110121
H2G110121
H2G110121
H2G110121
H2G110121
H2G110121
H2G110121
H2G110121
H2G110121
H2GI10121
H2G1`10121
H2G1 10121
H2G110121
H2G1 10121
H2G110121
H2G110121
H2G1 10121
H2G110121
H2G110121
H2G110121
H2G120173
H2G120173
H2G120173
H2G120173
H2G120173
H2G120173
H2G120173
H2G120173
H2G120173
H2G120173
H2G120173
H2G120173
H2G120173
H2GI20173
H2G120173
H2G120173
H2G120173
H2GI20173
H2G120173
H2GI20173
H2G120173

CC3003
CC3003
CC3003
CC3003
CC3003
CC3003
CC3003
CC3003
CC3003
CC3003
CC3003
CC3003
CC3009
CC3009
CC3009
CC3009
CC3009
CC3009
CC3009
CC3009
CC3009
CC3009
CC3009
CC3005
CC3005
CC3005
CC3005
CC3005
CC3005
CC3005
CC3005
CC3005
CC3005
CC3005
CC3005
CC3006
CC3006
CC3006
CC3006
CC3006
CC3006
CC3006
CC3006
CC3006

Metals
Metals
Metals
'Metals
Semivolatiles
Semivolatiles
Semivolatiles
VolaUles
Volatiles
Volatiles
Volatiles
Volatiles
Metals
Metals
Metals
Semivolatiles
Semivolatiles
Semivolatiles
Volatiles
Volatales
Volatles
Volatiles
Volatiles
Cyanide
Explosives
Metals
Metals
Metals
Semivolatiles
Semivolatiles
Semivolatiles
Volatiles
Volatiles
Volatiles
Volatiles
Explosives
Metals
Metals
Metals
Semrivolatiles
Semivolatiles
Semivolatiles
Volatiles
Volatiles

Aluminum
Aluminum
Potassium
Potassium
Dinitrophenol, 2,4-
Hexachborocyclopentadiene
Methyinaphthalene, 2-
Bromoform
Carbon tetrachloride
Dichloropropene, trans-1,3-
Acetone
Toluene
Aluminum
Potassium
Potassium
Dinitrophenol. 2,4-
Hexachlorocyclopentadiene
Methylnaphthalene, 2-
Bromoform
Carbon tetrachloride
Dichloropropene, trans-1,3-
Acetone
Methylene chloride
Cyanide, total
Tetryl
Aluminum
Potassium
Potassium
Dinitrophenol, 2.4-
Hexachlorocyclopentadiene
Bis(2-ethylhexyl)phthalate
Bromoform
Carbon tetrachloride
Dichloropropene, trans-1,3-
Acetone
Tetryl
Aluminum
Potassium
Potassium
Dinitrophenol, 2,4-
Hexachlorocyclopentadiene
Bis(2-ethylhexyl)phthalate
Bromoform
Carbon tetrachloride

B
B

UJ
UJ
UJ
UJ

B
B
B
J
J
UJ
UJ
UJ
UJ
UJ
U.)
B
B
UJ
R
B
J
J
UJ
UJ
B
UJ
UJ
UJ
B
R
B
J
J
UJ
UJ
B
UJ
UJ

06B
06B
13
13

04B
04B
05B
05B
05B
05B
06A
06D
068
13
13

04B
04B
05B
05B
05B
05B
06A
06A
08A
08A
06A
13
13

04B
04B
06A
05B
05B
053
06A
08A
06A
13
13

04B
04B
06A
05B
05B

15
15

06D
15
15

06D
06D
08B

06B

15

06D

06B

15

15

15
15

15

15

15

it-)
. fI

_____________ L - ----.-. _____ - _____
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Table K-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)

Lot Sample Reason Codes
Number Number _Analis Parameter VQ R1 R2 R3 R4

H2G 120173 CC3006 Volatiles Dichioropropene, trans-1,3- UJ 05B
H2G120173 CC3006 Volatiles Acetone B 06A 06D 15
H2G120173 CC3006 Volatiles Bromomethane B 06D 15
H2G130120 CC3001 Cyanide Cyanide, total UJ 08A
H2G130120 CC3001 Metals Aluminum B 06A 06B 15
H2G130120 CC3001 Metals Aluminum B 06B 15
H2G130120 CC3001 Semivolatiles Dinitrophenol, 2,4- UJ 04B
H2G130120 CC3001 Semivolatiles Hexachlorocyclopentadiene UJ 04B
H2G130120 CC3001 Semivolatiles Methyinaphthalene, 2- UJ 05B
H2G130120 CC3001 Semivolatiles Bis(2-ethylhexyl)phthalate B 06A 15
H2G130120 CC3001 Volatiles Bromoform UJ 05B
H2G1 30120 CC3001 Volatiles Dichloropropene, trans-1,3- UJ 05B
H2G130120 CC3001 Volatiles Acetone B 06A 06D 15
H2G 130120 CC3001 Volatiles Butanone, 2- B 06D 15
H2G130120 CC3004 Cyanide Cyanide, total UJ 08A
H2G130120 CC3004 Metals Aluminum B 06A 06B 15
H2G130120 CC3004 Metals Lead B 06B
H2GI30120 CC3004 Semivolatiles Dinitrophenol, 2,4- UJ 04B
H2G130120 CC3004 Semivolatiles Hexachlorocyclopentadiene UJ 04B
H2G130120 CC3004 Semivolatiles Methyinaphthalene, 2- J 05B
H2G130120 CC3004 Semivolatiles Bis(2-ethylhexyl)phthalate B 06A 15
H2G130120 CC3004 Volatiles Benzene J 01A
H2G130120 CC3004 Volatiles Ethylbenzene J OA
H2G130120 CC3004 Volatiles Toluene J 01A
H2G130120 CC3004 Volatiles Bromoform UJ 05B
H2G130120 CC3004 Voiables Dichloropropene, trans-1,3- UJ 05B
H2G130120 CC3004 Volatiles Butanone, 2- B 06D
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Table K-6

Laboratory and Validation Qualifier Definitions
July 2002 Background Wells

Former Plum Brook Ordnance Works, Sandusky, Ohio

Qualifier Definition
Laboratory - Organic

B The compound was detected in the sample and In an associated method blank.
G Elevated reporting limit due to matrix interference.
J The compound was positively Identified; the reported value is an estimated concentration

between the method detection limit and_ thereporting limit.
I Matrix interference

U Not detected. The compound was analyzed for, but not detected above the associated reporting
limit.

Laboratory - Inorganic
B The analyte was positively identified; the reported value is an estimated concentration between

the method detection limit and the reporting limit.
The compound was detected in the sample and in an associated method blank.

N Spiked sample recovery not within control limits

U Not detected. The analyte was analyzed for, but not detected above the associated reporting
limit.

Validation - All
B The analyte was not detected significantly above the levels found in the associated method blank

or field blanks
J The compound/analyte was positively Identified; the reported value is an estimated concentration.
R Rejected due to severe deficiencies in the analytical process or supporting quality control data.

The presence or absence of the compound/analyte cannot be verified.
U Not detected. The compound/analyte was analyzed for, but not detected above the associated

reporting limit.
UJ Not detected. The associated reportinlmit may be inaccurate or im

Samples with 'nv' denotation have not been validated.
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APPENDIX L

BACKGROUND SUMMARY STATISTICS FOR GROUNDWATER
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Appendix L

Methods Related to the Evaluation of Background
Former Plum Brook Ordnance Works

This appendix describes the methods to be used in the evaluation of potentially background-

related contributions to site groundwater, as referenced in Section 5.4.2 of the 2002 Groundwater

Data Evaluation and Summary Report. Section L. I describes the methodology and theory

behind the derivation of PBOW background screening concentrations (BSC). Section L2

discusses the use of statistical population testing. Various aspects of geochemical analysis are

described in Section L.3, and spatial evaluation is discussed in Section L.4. Potentially

background-related organics are discussed in Section L.5. Note that Sections L.2 through L.4
may potentially apply to organics as well as inorganics. Section L.6 provides a discussion of

wells that have been and/or may be included as sampling locations for the finalized background
data set.

Analytical data may have associated qualifiers. Data will be used in the evaluation of

background following the protocol consistent with baseline human health risk assessments
(BHHRA) performed for other PBOW sites. Nonqualified and estimated (i.e., "J") values will

used directly in the evaluation of background. Rejected (i.e., "R") and blank contaminated (i.e.,

"B") will not be used. For nondetects (i.e., "U"), the chemical is assumed to be present at one-

half the detection limit, unless the chemical is not detected in any of the site samples in which
case it is regarded as not present in background above the detection limit. In the BHHRA,

background data will be presented in summary tables and will be accompanied by an appendix

and/or appendices that contains the information in the following subsections.

L. i Derivation of Background Screening Concentrations
The use of BSC for inorganics is discussed in Section 5.4.2 of the 2002 Groundwater Data

Evaluation and Summary Report. The text states that for each inorganic detected in the

background data set, the maximum detected concentration (MDC) or the upper tolerance limit on
the 95th percentile (UTL), whichever is less, will be used as the BSC for that analyte. This

Appendix section describes the concept and methodology employed to calculate the 11TL. Note

that BSC apply only to inorganics.

The UTL will be derived from the Chebychev inequality (EPA, 1997) which is shown in

Equation L. 1. This inequality holds over all distributions with finite mean and variance.

KN3YPBOWr02 GW/hnal App Ldoc~I903(1 1:09 AM) L-l



Pr (I X -'U k )5 lEq. Li

Where:
Pr = probability

X = random sample from a population
/1 = population mean

a = standard deviation
b = function of the probability

The Chebychev UTL is calculated based on the mean and standard deviation of thc sample as
shown in Equation L. 1. Let /1 denote the mean and a the standard deviation of the distribution

from which the X observations are taken. By the Chebychev inequality: setting l1/b2 = 0.05,

then b = NEO, which is approximated by 4.47. This indicates that the interval

ly - 4.47a,p + 4.47a] holds at least 95 percent of the probability of the distribution. Therefore,

At + 4.47a is an upper bound for the 95 1h percentile. The calculated 95 h UTL is in some cases

larger than the MDC, especially if relatively few background samples (e.g., <30) are in the data
set and/or the upper end of the distribution is not well defined by the data.

It is noted that BSC values are used for screening and are only a preliminary determination as to
the classification of site-relatedness for an inorganic constituent; the exceedance of a BSC
indicates only that further evaluation is warranted in the BHHRA. The first step of this further
evaluation is the population testing described in Section L.2. It is also emphasized that BSCs are
not developed for organic compounds, even those which may be associated with background
(refer to Section L.5).

L2 Statistical Population Testing
Statistical population testing may be performed in cases where the site MDC exceeds the BSC.
Population testing is not necessary for site data sets whose results indicate obvious site-related
contamination; such data sets may be judged as exceeding background without needlessly
expending the effort to perform a statistical analysis. Also, population testing may not be
necessary for those data sets whose MDC marginally exceeds the MDC, but whose analytical
data (as evidenced by a data summary information including mean, standard deveiation, and
frequency of detection) do not exceed those of background.
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The Wilcoxon rank-sum test (WRS), also known as the Mann-Whitney U test, will be used for

population testing because it is independent of distribution type and in many cases has greater

statistical power than parametric tests such as the t-test for independent samples, which can be

run only on two normally or two lognormally distributed populations (StatSoft, 1995). Further

statistical population comparison may be performed on a case-by-case basis, depending on

specific data set characteristics such as the detection frequencies of the two data sets (i.e., site

and background), magnitude of site detections versus background, and spatial variability

(Section L.4) of the two data sets.

L3 Geochemical Analysis
Geochernical characteristics of the site groundwater are evaluated as a matter of course in the

remedial investigation. Pertinent geochemical characteristics of site groundwater may be

evaluated with respect to background groundwater. These may include parameters such as total

dissolved solids, total suspended solids, pH, and dissolved oxygen. Also, filtered versus

unfiltered analytical results may be compared to differentiate between the inorganic analytes that

are likely to be transported with groundwater flow through the aquifer material and those that

may not. A geochernical analysis is generally performed for inorganics, but groundwater impact

of organics may effect aquifer conditions (e.g., pH, dissolved oxygen IDO]) that result in

changes in concentrations of inorganics dissolved in groundwater. Also, as mentioned in Section

L.5, petroliferous shale may be a source of polynuclear aromatic hydrocarbons (PAH), benzene,

toluene, ethylbenzene, and xylene (BTEX) in groundwater. Natural reducing conditions

associated with the petroliferous shale could also result in higher concentrations of certain

inorganics.

A geochemical analysis may also consider the impact of sorption of certain trace inorganics to

suspended "clays" (i.e., clay minerals, hydrous aluminum oxides, and aluminum hydroxides) and

"iron oxides" (i.e., iron oxide, iron hydroxide, and iron oxyhydroxide). The presence of

suspended clays or iron oxides in groundwater samples has particular importance in the

interpretation of trace element concentrations. Most clay particles maintain a negative surface

charge under neutral pH conditions, and have a strong tendency to adsorb positively charged

(cationic) aqueous species, such as barium, lead, and zinc. Iron oxides display the opposite

behavior, maintaining a positive surface charge under neutral pH conditions, and have a strong

tendency to adsorb negatively charged (anionic) aqueous species, such as arsenic, selenium, and

vanadium. Under neutral pH, aluminum concentrations exceeding approximately I milligrams

per liter (mg/L) (1000 micrograms per liter [1igfL]) indicate the presence of suspended clays.

Likewise, under neutral pH and moderate-to-oxidizing redox conditions, aluminum and iron
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concentrations exceeding approximately I mgfL (1000 pg/L) are indicative of suspended iron

oxides.

L.4 Spatial Evaluation
Spatial evaluation of groundwater should be considered for the evaluation of both organic and

inorganic chemicals, as appropriate, and may be performed in conjunction with a statistical

and/or geochemical evaluation. A spatial evaluation may be performed where specific areas of

chemicals of potential concern exhibit relatively high concentrations and may be necessary even

when the WRS statistical test (which) indicates that site concentrations do not exceed

background; note that the WRS is nonpararnetric and does not consider absolute magnitude on
the detected concentrations. With respect to background, a spatial evaluation may provide

information to indicate whether an apparently elevated concentration on site might in fact be
related to background. Also, the spatial evaluation may suggest the presence of a hot spot; it

may be expedient to perform some of the above comparisons to background (e.g., statistical)

excluding the hot spot, presuming that remcdiation or an informed site management decision is

made regarding the hot spot.

L5 Potentially Background-Related Organics
Detected organics, including PAls and BTEX compounds, will not be screened out of the K

BHHRA on the basis of background concentrations. Instead, compounds with concentrations

exceeding risk-based screening concentrations (RBSC) will be carried through the BHHRA.
Further evaluation will be performed if the presence of these compounds is shown to contribute
significantly to risk.

As mentioned in Section L.3, PAHs and BTEX detected in site groundwater may be at least

partially attributable to background sources. Petroliferous shale formations, including the
Delaware Limestone, underlie the site. In the general vicinity of PBOW, quarries mine

limestone from the Delaware; traces of natural petroleum-derived BTEX and hydrogen sulfide

(indicative of reducing conditions associated with petroleum) are common in these quarries.

Further, oil wells are actively producing in Erie County. These wells are reportedly pumping

from the Delaware Limestone and Columbus Limestone (Swinford, 2002).

As part of the remedial investigation (RI), a spatial evaluation of BTEX and PAHs will be

performed for site and background groundwater. Vertical correlation-especially with regard to

lithologic unit-will be considered as well as horizontal correlation, utilizing multiple lines of

evidence. Existing information will be gathered, as available, concerning regional variations,
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again, with respect to lithologic units. As part of this evaluation, the monitoring wells may be
evaluated for hydrogen sulfide content. Site versus background statistical population testing may
also be applied if applicable.

It is anticipated that the results of the study will have to be interpreted qualitatively as well as
quantitatively, and that it will yield no obvious "bright-line" concentration that will
unequivocably define the contribution of background sources. Instead, the intent is that
information from this background evaluation of PAHs and BTEX be used to facilitate informed
site management agreements.

L.6 Discussion of Background Monitoring Well Locations
As mentioned, the background data set has not yet been finalized. This is because some of the
wells installed to monitor regional background groundwater at PBOW have yielded results that
may not be consistent with background conditions. The following wells have been designated as
background wells:

* IT-MWOI
* IT-BG8-BEDGW-001
* P1`-BED-MW20
* PB-BED-MW24
* PB-BED-MW25
* P13-BED-MW26.

Table 6-21 (Volume 1) presents analytical results of the background monitoring wells. Of these,
IT-MWOI is an overburden well and should not be used to evaluate the bedrock aquifer. It was
agreed during the September 11, 2002 teleconference that monitoring well PB-BED-MW26
should be removed from the background data set because it had basically been dry since
installation in September 2001, had never been properly developed, and the single (unfiltered)
metals sample collected exhibited significantly higher levels of metals compared to background
wells. Monitoring well PB-BED-MW-24 probably should not be included because based on
groundwater flow data to date, it is possible that this well may not be an upgradient (background)
well. Monitoring wells PB-BED-MW20 and PB-BED-MW25 would appear to be background
wells based on their locations, but trace levels of nitroaromatics compounds were detected in
these wells, casting some doubt on their representativeness for use as background; it is noted that
the low levels of nitroaromatics detected in these latter two wells (less than 1 gIg/L total
nitroaromatics) are unlikely to affect the behavior of background inorganics in groundwater and
the associated matrix.
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Two additional bedrock monitoring wells are planned to be installed in 2003 for supplementing

the background data set. These wells are scheduled for four rounds of groundwater sampling. A

background data set will be finalized once all potential background sampling is complete and a
summary of statistics will be constructed.
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RECHARGE CALCULATIONS
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3_f s5
Curve Evapo- Evapoo0.6 Monthly

Month Rain (P) la S Number Runoff (Q) transplr- ation (E est.) Rechge
M N__ _ _ _E_(CN

From (see able (From National

OH(see.2 I Tapledx O=P0)A2 Weather Estimated R = P-0- ES-nH rum =0.2S S=l !C Jn ppendix IP+0.8S Service E
Ja-4 gauge N-10 P (Cleveland)

Jan-94 2.33 0.78 3.89 72 0A4 0.6 0.36 1.53
Feb-94 1.09 0.78 3.89 72 0.02 1.5 0.90 0.17
Mar-94 1.48 0.78 3.89 72 0.11 2.3 1.38 -0.01
Apr-94 2.62 0.78 3.89 72 0.59 5 3.00 -0.97
May-94 1.92 0.78 3.89 72 0.26 5 3.00 -1.34
Jun-94 4.86 0.78 3.89 72 2.09 6 3.60 -0.83
Jul-94 1.38 0.78 3.89 72 0.08 5.9 3.54 -2.24
Au-94 2.83 0.78 3.89 72 0.71 4.7 2.82 -0.70
Sep-94 2.83 0.78 3.89 72 0.71 4 2.40 -0.28
Oct-94 1.A6 0.78 3.89 72 0.10 2.7 1.62 -0.26
Nov-94 2.38 0.78 3.89 72 0.47 2.1 1.26 0.65
Dec-94 2.1 0.78 3.89 72 0.34 0.6 0.36 1.40
Jan-95 3.22 0.78 3.89 72 0.94 0.6 0.36 1.92
Feb-95 0.82 0.78 3.89 72 0.00 1 0.60 0.22
Mar-95 1.39 0.78 3.89 72 0.08 2.3 1.38 -0.07
Apr-95 4.28 0.78 3.89 72 1.66 3.3 1.98 0.64
May-95 4.2 0.78 3.89 72 1.60 4.9 2.94 -0.34
Jun-95 2.48 0.78 3.89 72 0.52 5.2 3.12 -1.16
Jul-95 6.77 0.78 3.89 72 3.63 6.2 3.72 -0.58
Aug-95 3.68 0.78 3.89 72 1.24 5.1 3.06 .0.62
Sep-95 1.25 0.78 3.89 72 0.05 3.9 2.34 -1.14
Oct-95 3.84 0.78 3.89 72 1.35 2.9 1.74 0.75
Nov-95 2.6 0.78 3.89 72 0.58 1.4 0.84 1.18
Dec-95 1.09 0.78 3.89 72 0.02 NA NA NA
Jan-96 127 0.78 3.89 72 0.06 0.7 0.42 0.72
Feb-96 1 0.78 3.89 72 0.01 0.7 0.42 0.57
Mar-96 2.04 0.78 3.89 72 0.31 1.7 1.02 0.71
Apr-96 4.39 0.78 3.89 72 1.74 3.3 1.98 0.67
May-96 2.25 0.78 3.89 72 0.40 4.3 2.58 -0.73
Jun-96 4.66 0.78 3.89 72 1.94 5.4 3.24 -0.52
Jul-96 3.72 0.78 3.89 72 1 27 5.6 3.36 -0.91
Aug-96 0.4 0.78 3.89 72 0.04 5.1 3.06 -2.70
Sep-96 6.5 0.78 3.89 72 3.41 3.1 1.86 1.23
Oct-96 2.37 0.78 3.89 72 0.46 2.1 1.26 0.65
Nov-96 1.94 0.78 3.89 72 0.27 0.8 0.48 1.19
Dec-96 3.35 0.78 3.89 72 1.02 0.5 0.30 2.03
Jan-97 1.65 0.78 3.89 72 0.16 0.6 0.36 1.13
Feb-97 3.29 0.78 3.89 72 0.99 1 0.60 1.70
Mar-97 3.04 0.78 3.89 72 0.83 1.6 0.96 1.25
Apr-97 1.62 0.78 3.89 72 0.15 3 1.80 -0.33
May-97 5.19 0.78 3.89 72 2.34 3.9 2.34 0.51
Jun-97 6.79 0.78 3.89 72 3.65 5.2 3.12 0.02
Jul-97 2.26 0.78 3.89 72 0.41 4.9 2.94 -1.09
Aug-97 4.23 0.78 3.89 72 1.62 3.2 1.92 0.69I.
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Mnh an(P a s curve Evapo- EvapoO0.6 MonthlyMonth Raln (P) h3 S Number Runoff (0) transplr- atlon (E est.) Rechge
__ __ (CO (,g L )_ _

From (see Table (From National
Sandus .ky, la=0.2S S=1000/C in Appendix O(P-0.2SA2 Weather Estimated R = P-Q- E
OH rain N-10 ?) /P+i0.8S Service est
gauge (Cleveland)

Sep-97 4.11 0.78 3.89 72 1.54 2.8 1.68 0.89
Oct-97 1.58 0.78 3.89 72 0.14 2.3 1.38 0.06
Nov-97 2.24 0.78 3.89 72 0.40 0.9 0.54 1.30
Dec-97 1.95 0.78 3.89 72 0.27 0.3 0.18 1.50
Jan-98 3.85 0.78 3.89 72 1.36 0.4 0.24 2.25
Feb-98 2.67 0.78 3.89 72 0.62 0.5 0.30 1.75
Mar-98 3.45 0.78 3.89 72 1.09 1.9 1.14 1.22
Apr-98 1.62 0.78 3.89 72 0.15 2.6 1.56 -0.09
May-98 5.19 0.78 3.89 72 2.34 3.9 2.34 0.51
Jan-98 3.85 0.78 3.89 72 1.36 0.4 0.24 2.25
Feb-98 2.67 0.78 3.89 72 0.62 0.45 0.27 1.78
Mar-98 3.45 0.78 3.89 72 1.09 1.9 1.14 1.22
Apr-98 5.56 0.78 3.89 72 2.64 2.6 1.56 1.36
May-98 0.68 0.78 3.89 72 0.00 3.9 2.34 -1.66
Jun-98 3.71 0.78 3.89 72 1.26 4.1 2.46 -0.01
Jul-98 5.11 0.78 3.89 72 2.28 4.9 2.94 -0.11
Aug-98 4.91 0.78 3.89 72 2.13 4.2 2.52 0.25
Sep-98 1.18 0.78 3.89 72 0.04 3.6 2.16 -1.02
Oct-98 1.46 0.78 3.89 72 0.10 2.1 1.26 0.10
Nov-98 1.21 0.78 3.89 72 0.04 1.5 0.90 0.27
Dec-98 1.09 0.78 3.89 72 0.02 0.8 0.48 0.59
Jan-99 2.81 0.78 3.89 72 0.70 0.5 0.30 1.81
Feb-99 1.33 0.78 3.89 72 0.07 0.9 0.54 0.72
Mar-99 1.83 0.78 3.89 72 0.22 2 1=20 0.41
Apr-99 4.51 0.78 3.89 72 1.83 2.43 1.46 1.22
May-99 1.81 0.78 3.89 72 0.22 4.3 2.58 -0.99
Jun-99 1.72 0.78 3.89 72 0.18 4.8 2.88 -1.34
Jul-99 2.83 0.78 3.89 72 0.71 5.5 3.30 -1.18
Aug-99 2.48 0.78 3.89 72 0.52 4 2.40 -0.44
Sep-99 1.59 0.78 3.89 72 0.14 3.7 2.22 -0.77
Oct-99 2.2 0.78 3.89 72 0.38 2.5 1.50 0.32
Nov-99 2.84 0.78 3.89 72 0.71 1.7 1.02 1.11
Dec-99 2.11 0.78 3.89 72 0.34 0.8 0.48 1.29
Jan-00 1 0.78 3.89 72 0.01 0.6 0.36 0.63
Feb-00 1.21 0.78 3.89 72 0.04 0.9 0.54 0.63
Mar-00 2.26 0.78 3.89 72 0.41 2 1.20 0.65
Apr-00 2.4 0.78 3.89 72 0.48 2.1 1.26 0.66
May-00 6.12 0.78 3.89 72 3.09 3.5 2.10 0.93
Jun-00 8.32 0.78 3.89 72 4.98 3.7 2.22 1.12
Jul-00 5.31 0.78 3.89 72 2.44 3.5 2.10 0.77
Aug-00 4.69 0.78 3.89 72 1.96 3.5 2.10 0.63
Sep-00 5.05 0.78 3.89 72 2.24 3 1.80 1.01
Oct-00 1.93 0.78 3.89 72 0.26 1.8 1.08 0.59
Nov-00 1.23 D.78 3.89 72 0.05 0.7 0.42 0.76
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Curve Evapo- Evp06Motl
Month Rain (P) 18 S Number Runoff (Q) transpir- ation Evapoes6 Meonthly

___ ____(CM) (Est)Eecg

From (see Table (From National

Sanduasiky' la=0.2S N--1 0 In Appendix O=(P-0.2S)'2 Weather Estimated R = P-Q- EOH rain N-10 IP+0.8S Service est
gauge (Cleveland)

Dec-00 1.81 0.78 3.89 72 0.22 0.3 0.18 1.41
Jan-01 0.48 0.78 3.89 72 0.02 0.2 0.12 0.34
Feb-01 1.09 0.78 3.89 72 0.02 0.8 0.48 0.59
Mar-01 0.69 0.78 3.89 72 0.00 1 0.60 0.09
Apr-01 2.23 0.78 3.89 72 0.39 2.7 1.62 0.22
May-01 1.88 0.78 3.89 72 024 2.8 1.68 -0.04
Jun-01 0.98 0.78 3.89 72 0.01 4 2.40 -1.43
Jul-01 1.37 0.78 3.89 72 0.08 5 3.00 -1.71
Aug-01 1.87 0.78 3.89 72 0.24 4.5 2.70 -1.07
Sep-01 1.58 0.78 3.89 72 0.14 3.2 1.92 -0.48
Oct-01 0.15 0.78 3.89 72 0.12 2.6 1.56 -1.53
Nov-01 2.65 0.78 3.89 72 0.61 1.3 0.78 1.26
Dec-01 1.88 0.78 3.89 72 0.24 0.6 0.36 1.28
Jan-02 1.95 0.78 3.89 72 0.27 0.8 0.48 1.20
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Soil Legend

VERY DEEP SOILS ON LAKE PLAINS
ToJedo-Fulton Association: Nearly level, very poorly drained and somewhat poorly drained soils

1 "formed in lacustrine sediments.

| Del Rey-Milford Association: Nearly level, somewhat poorly drained and very poorly drained soils
formed in lacustrine sediments.

Weyers-Haplaquents-Sandusky Association: Level, very poorly drained soils formed in calcareous
tufa and marl over lacustrine sediments.

The general soil map shows the location of the 11
soil associations or general soil areas in Erie Coun-
ty. Each association typically consists of two to
four major soils for which it is named and some
soils of minor extent. The soils in each association
occur together in a distinct and repetitive land-
scape pattern.

The general soil map is most useful for providing
generalized information about the soil resources of
Erie County. It is not suitable for planning the
management of a farm or for selection of a build-
ing site because of its small scale.

VERY DEEP SOILS PRIMARILY ON TILL PLAINS
Bennington-Cardington-Haskins Association: Nearly level to sloping. somewhat poorly drained and
moderately well drained soils formed in glacial till and loamy outwash sediments over glacial till or
lacustrine sediments.

______ Pewarno-Bennington Association: Nearly level to gently sloping, very poorly drained and somewhat
- F poorly drained soils formed in glacial till and lacustrine sediments.

J.)Z2A.

Mahoning-Rawson-Ellsworth Association: Nearly level to sloping, some-what poorly drained and
moderately well drained soils formed in glacial till and loamy outwash over glacial till or lacustrine
sediments.

SHALLOW TO DEEP SOILS ON BEDROCK-CONTROLLED TILL PLAINS AND LAKE PLAINS
Allis-Fries Association: Moderately deep, nearly level, somewhat poorly drained to very poorly
drained soils formed in glacial till or lacustrine sediments over shale bedrock.

Hornell-Fries-Colwood Association: Moderately deep and deep, nearly level to gently sloping,
somewhat poorly drained and very poorly drained soils formed in glacial till and lacustrine
sediments over shale bedrock.

Castalia-Milsdale-Milton-Ritchey Association: 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.

VERY DEEP SOILS ON OUTWASH PLAINS, LAKE PLAINS, DELTAS AND BEACH RIDGES
Kibbie-Elnora-Tuscola-Colwood Association: Nearly level to gently sloping, somewhat poorly
drained, moderately well drained and very poorly drained soils formed in outwash, lacustrine and
deltaic sediments.

Information on how to obtain more detailed soil
maps in the county is given elsewhere in this
publication. The following information about the
28 soils identified on the General Soil Map plus 32
other soil series in the county can also be obtained
by request:

Slope range
Drainage class
Permeability
Available water capacity
Seasonal high water table depth
Depth to bedrock
Shrink-sweHl potential

Some of the more common management concerns
that can be, identified (is places from the detailed
soil maps are slope, erosion, shallowness to bed-
rock, slow permeability, seasonal wetness, ponding,
droughtiness, poor filtration, and flooding. Infor-
mation about recommended management practices
can be obtained from the Erie SWCD.

[]i tJirntown-Oshtemo-Millgrove Association: Nearly level to gently sloping, somewhat poorly drained,
well drained and very poorly drained soils formed in outwash and beach sediments.

Qev I...
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RESPONSE TO INTERNAL REVIEW COMMENTS
SHAW ENVIRONMENTAL, INC.

2002 GROUNDWATER DATA SUMMARY AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OH1IO

(Report dated August 2002)

Reference: Comments received from Mike Gunderson and Tom Siard (dated March 31, 2003)

Comment 1:

Response:

Comment 2:

Rename Tables 3-1 through 3-20 to include "Analytical Results" Instead
of "Constituens"

Tables 3-1 through 3-20 will be renamed according to Comment 1.

Refer to background wells (except PB-BED-MW26) as "potential"
background wells.

Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

Comment 5:

Response S.

Background wells will be referred to as "potential background wells.

Change IT Corporation to Shaw Environmental, Inc. throughout
document.

Concur. Reference to IT Corporation will be changed to Shaw
Environmental, Inc.

Page 1-1, Section 1.0, third paragraph, replace with the following text:
"his report represents an interim document in the RI/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 OEPA and to the extent practical, provide an
evaluation of the data." In addition, add the following text: 'This data
evaluation and subsequent recommendations define the data needs to
complete the RL As such, this document represents the basis, both in
format and content, that the RI report. The report of finals (Volume 1 of
the RIIFS) is anticipated to be issued in 2004."

Concur. Text will be replaced and added.

Page 1-1, Section 1.0, third paragraph, add the following sentence before
the last sentence: "Note that the quarterly groundwater sampling was
designed to monitor seasonal changes in groundwater quality. As
discussed in Section 6.0 in this report, two general seasons exist In
reference to groundwater recharge, a wvet season (October) and a dry
season (April)."

Concur. Sentence will be added.
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Comment 6:

Response 6:

Comment 7:

Response 7:

Comment 8:

Response 8:

Comment 9:

Response 9:

Comment 10:

Response 10:

Comment 11:

Response 11:

Comment 12:

Response 12:

Comment 13:

Response 13:

Page 1-2, Section 1.0, after first set of bullets, add the following text: 'In
addition, quarterly groundwater elevation measurements were also
conducted by 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."

Concur. Text will be added.

Page 1-2, Section 1.1, third bullet, change "completed in 2003" to
"completed in 2004."

Concur. "2003" will be changed to "2004."

Page 1-3, Section 1.1, first paragraph on page, change "both
supplemental soil data and" to "both historical groundwater data (pre-
2001) and." Also, move "Figure 1-2 identifies....other site features." to
the last sentence In that paragraph.

Concur. Changes will be made.

Page 1-3, "Report Organization" should be numbered 1.2. This will also
change the remaining subsections in this section.

Subsections will be renumbered accordingly.

Page 1-4, Section 1.3, third paragraph, add the following sentence after
the second sentence: "Based on soil investigations completed at the TNT
areas, at least portions of the concrete foundations remain in place."

Sentence will be added.

Page 1-5, Section 1.3, item number 4, add the following sentence: "As
previously noted, recent soil investigations completed at the TNT areas, at
least portions of the concrete foundations remain In place."

Concur. Sentence will be added.

Page 2-1, Section 2.1, second sentence, change "lake" to "lacustrine
sediments" and remove "sediment" at the end of the sentence.

Concur. Changes will be made.

Page 2-2, Section 2.2.2, second paragraph, fifth sentence, change "BTEX"
to "hydrocarbons."

Concur. Change will be made.

' i/

,. I
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Comment 14:

Response 14:

Comment 15:

Response 16:

Comment 17:

Response 17:

Comment 18:

Response 18:

Comment 19:

Response 19:

Comment 20:

Response 20:

Comment 21:

Response 21:.

Comment 22:

Page 3-2, Section 3.1.1., first paragraph on page, add "through the
wastewater settling tanks and pump house" in the second complete
sentence.

Concur. Text will be added.

Throughout text, change "preliminary screening evels"' to RBSCs.

Concur. Changes will be made.

Page 3-3, Section 3.1.1.1, first complete paragraph on page, add "except
wells PB-TNTA-MWIO and PB-TNTA-MW11" at end of first sentence.

Concur. Text will be added.

Page 4-1, Section 4.1, first paragraph, change "chemical parameters
above preliminary screening levels" to "nitroaromatic contamination."

Concur. Change will be made.

Page 4-1, Section 4.1, last paragraph on page, remove "subsurface soil
sampling."

Concur. Text will be removed.

Page 4-2, Section 4.2, add the following text before last sentence: "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 field
screening results."

Concur. Text will be added.

Page 4-3, Section 4.2, add the following text at end of section: "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% 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."

Concur. Text will be added.

Page 4-8, Section 4.6, add the following sentence before the first complete
sentence on page: "As previously noted In Section 4.5, this well could not
be properly developed and sample results, particularly for inorganic
analyses, may not be representative of site conditions."
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Response 22: Concur. Sentence will be added.

Comment 23: Page 6-1, Section 6.1, add the following sentence at end of paragraph:
"Note that elevations were corrected for those wells with free product."

Response 23: Concur. Sentence will be added.

Comment 24: Page 6-2, Section 6.2, fist paragraph on page, text needs to be moved into
appropriate subsections (6.2.1 and 62.2).

Response 24: Concur. Text will be moved.

Comment 25: Page 62, Section 61.1, first sentence, remove "is a water table aquifer
that."

Response 25: Concur. Text will be removed.

Comment 26: Page 6-8, Section 6.4, first paragraph, third sentence, replace "November
2000 PRG screening levels and background 95tb upper tolerance limits
(UTL) have been used to evaluate" with "As discussed In Section 5.4,
RBSCs are provided for comparison purposes for."

Response 26: Concur. Text will be replaced.

Comment 27: Page 7-7, Section 7.3.3, add the following text after the second paragraph:
"TIhe following paragraphs evaluate specific inorganics which exceed the
RBSC and appear to be relatively elevated in one or more samples. The
following discussion focuses on the MDCs."

Response 27: Concur. Text will be added.

Comment 28: Page 7-8 through 7-10, Section 7.3.3, replace "exceeds the background
9St UTL of ..." with "is elevated."

Response 28: Concur. Changes will be made.

Reference: Comments receivedfrom Mary Hall (dated April 1, 2003)

Comment 1: Make necessary changes to table of contents to match text.

Response 1: Concur. Table of contents will be updated after all editing changes are made.

Comment 2: Page ix, List of Figures, add spaces as necessary to Figures 3-1 through 3-
3.

Response 3: Concur. Spaces will be added.
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Comment 4: Page xii, List of Acronyms, update as necessary.

Response 4: Concur. List of Acronyms will be updated after all editing changes are made.

Comment 5: Change IT Corporation to Shaw Environmental, Inc. throughout
document.

Response S: Concur. Reference to IT Corporation will be changed to Shaw
Environmental, Inc..

Comment 6: Page ES4, first sub-bullet, change "20003" to "2003."

Response 6: Concur. Change will be made.

Comment 7: Page 3-4, Section 3.1.1.1, first paragraph, spell out pgL the first time that
It is used. Also same paragraph, third sentence, add a space between 1.3
and pgfL.

Response 7: Concur. Changes will be made.

Comment 8: Page 34, Section 3.1.1.1, last paragraph on page, add [ILCRJ In the
second sentence, change 'TRTA" to "TNTA" and spell out FFS In the
last sentence of the paragraph.

Response 8: Concur. Changes will be made.

Comment 9: Pages 4-3 through 4-11, subsections need to be renumbered.

Response 9: Concur. Subsections will be renumbered.

Comment 10: Table 4-2, 112S and pH need to be added and defined below the table.

Response 10: Concur. These will be added and defined to Table 4-2.

Comment 11: Table 5-1, IDIV, TVD, and TCLP need to be added and defined below the
table.

Response 11: Concur. These will be added and defined to Table 5-1.

Reference: Comments receivedfrom Bill Hedberg (dated March 31, 2003)

Comment 1: Page xiv, List of Acronyms, add TSS.

Response 1: Concur. List of Acronyms will be updated after all editing changes are made.
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Comment 2:

Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

Comment 5:

Response 5:

Comment 6:

Response 6:

Comment 7:

Response 7:

Comment 8:

Page ES-2, first paragraph, third sentence, change "combined" to
"connected."

Concur. Change will be made.

Page ES-2, last paragraph on page, change "The similarity based upon
the majority of wells with hydrocarbon detections screened in the
Delaware Limestone, ...found in the Delaware Limestone" to "The
similarity is based upon the majority of wells with hydrocarbon
detections are screened In the Delaware Limestone, ...found in the
Delaware Limestone."

Concur. Changes will be made.

Page ES4, second bullet, add the following sentence: "9Prior to
abandonment, an additional groundwater sample was collected and
analyzed for nitroaromatic compounds, metals, and water quality
parameters."

Concur. Sentence will be added.

Page 4-10, first word on page, change "further" to "farther." Second
sentence on page, change "Unlike the pumping test, It covers...site than
slug test." to "Unlike the slug test, a pumping test covers.. .site than slug
test."

Concur. Changes will be made.

Page 6-1, Section 6.2, second paragraph, second sentence, add
"overburdentweathered shale" after "shallow."

Concur. Text will be added.

Page 6-2, Section 6.2, first complete sentence on page, change "Because
bedrock groundwater level interpretations for November 2001 were very
similar to May 2002, Figure 6-3 was constructed to show the new
Interpretation of groundwater flow as Figure 6A" to "Because bedrock
groundwater level Interpretations for November 2001(Figure 6-3) were
very similar to May 2002 (Figure 6-4), the November 2001 data was
contoured to qualitatively honor the groundwater flow data obtained
from the six wells screened in limestone bedrock installed in the Fall
2001."

Concur. Changes will be made.

Page 6-5, Section 6.2.2, change "November 2002" to "November 2001."
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Response 8:

Comment 9:

Response 9:

Comment 10:

Response 10:

Comment 11:

Response 11:

Comment 12:

Response 12:

Comment 13:

Response 13:

Comment 14:

Response 14:

Comment 15:

Response 15:

Comment 16:

Response 17:

Comment 18:

Response 18:

Concur. Change will be made.

Page 6-6, Section 6.24, third sentence, change "my" to "may."

Concur. Change will be made.

Page 6-9 and throughout remaining subsections, insert commas as 1000
separator.

Concur. Commas will be added as necessary.

Page 6.12, Section 6.4.3.2,2002 Wet Season Sampling Event (April),
change "e3xceeded" to "exceeded."

Concur. Change will be made.

Page 6.13, Section 6.4.3.4, third sentence, add a space between "`RBSCs"
and "have."

Concur. Space will be added.

Page 6-20, Section 6.4.6.4.2,2002 Wet Season Sampling Event (April),
third sentence, remove "(2-ethylhexyl)phthalate."

Concur. Text will be removed.

Page 6-26, Section 6A.10, second sentence, remove "PAIs."

Concur. Text will be removed.

Page 6-27, Section 6.4.10, first complete paragraph on page, change
"sufficient" to "insufficient."

Concur. Change will be made.

Page 7-7, Section 7.3.3, third paragraph, add "sulfide" to last sentence
after "hydrogen."

Concur. Text will be added.

Page 8-1, second bullet, add the following sentence: 'Prior to
abandonment, an additional groundwater sample was collected and
analyzed for nitroaromatic compounds, metals, and water quality
parameters."

Concur. Sentence will be added.
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Comment 19:

Response 19:

Page 8-2, fourth bullet, last sub-bullet, change "contaminate" to
"contaminant-"

Concur. Change will be made.
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RESPONSE TO COAMMTS
OHO ENVIRONMENTAL PROTECTION AGENCY, DIVISION OF

EMERGENCY AND REMEDIAL RESPONSE
2002 GROUNDWATER DATA SUMMARY AND EVALUATION REPORT

FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO
(Report dated August 29, 2002)

Reference: CommentsreceivedfromRonNabors(dated NovemberO8, 2002).

Risk Assessment Comments

Comment 1:

Response 1:

Apvendix 0 and Tables in Appendix 0. For the background concentration,
you should default to the maximum detected concentration of a constituent
when the calculated 95% UTL exceeds the maximum detected concentration.
Therefore, the background concentration for each Individual constituent is
the lower of the maximum detected value or the calculated 95% UTL. Revise
these tables (specifically Table 014, since screening should be conducted
using unfiltered samples) to include a column titled "Background
Concentration" or "Background Screening Concentration" that specifies the
point value used as the screening concentration. Fltered samples are not
used in the risk assessment for evaluating exposure, but can be discussed in
the uncertainties section of the risk assessment. What conclusions can be
made from comparing the unfiltered data to the filtered data? A discussion
should be Included which addresses this, especially since both sample types
are presented in this report AU tables should be revised to address this
comment. In addition, please state whether or not the information presented
in Table 0-3 and 04 is filtered or unfiltered data?

Based on the agreements reached at the September 11, 2002 meeting in Sandusky.
Ohio, the lesser of the MDC and UTL values will be used. This agreement is
consistent with the approach used for background screening of soils at PBOW and
is a conservative approach. The tables will be edited to reflect this agreement.
Appendix L (former Appendix 0) (Section L.4A. Calculation of Summary of
Statistics) will be modified to incorporate the revised background screening
approach, the use of statistical population testing (as mentioned during the
September I 1, 2002 meeting), and pertinent uncertainties related to the statistical
evaluation of background. Additionally, background data summary statistics
tables will be removed and submitted in a future report pending additional
background analytical data.

It is agreed that unfiltered samples will be quantitatively evaluated in the risk
assessment. However, comparisons of filtered versus unfiltered data have great
utility in distinguishing between metals that are associated with suspended
particulates versus those that are truly in solution. Chapter 7.0 provides
geochemical evaluations of several metals that exhibited elevated concentrations
in site groundwater. As stated on Page 7-6:
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"A standard graphical technique for comparison of a set of filtered and unfiltered
samples is to plot the ratio of filtered to unfiltered contenrations on the X-axis, U
and the corresponding unfiltered concentrations on the Y-axis (only samples with
detectable concentrations in the filtered and unfiltered splits can be plotted). If the
majority of the detected concentrations of an analyte in the unfiltered samples are
in tiue solution, then those samples will line up on a near-vertical trend that is
centered around a filteredh/nfiltered ratio of 1.0. The major elements with high
solubilities, such as sodium and magnesium, commonly display this pattern.

If an analyte is mostly present in particulate form, then the filtered/unfiltered ratio
will be lower than unity, and the departure from unity will increase at higher
unfiltered concentrations. This effect can be identified on the graph as a trend with
a negative slope (lower filtered/unfiltered ratio at higher unfiltered concentrations).
Elements that are usually present as suspended particulates, such as aluminum,
arsenic, and chromium, commonly display this pattern if no contamination is
present. However, if some of the samples contain arsenic as a herbicide or
chromium in bexavalent form, then those samples will have roughly equal filtered
and unfiltered concentrations, and will plot off of the trend established by the
uncontaminated samples."

The utility of the filteredfunfiltered comparison described in the above paragraph
is demonstrated by the plot shown on Figure 7-2. This plot compares unfiltered
iron concentrations versus filtered/Unfiltered ratios for the site and background
samples. As discussed on Pages 7-9 and 7-10, sample CB3012 contains the
highest unfiltered iron concentration (257,000 ig(L) among site samples but
exhibits the lowest filtered/unfiltered ratio (0.0007) and lies on the linear trend
(with a negative slope) that is visible on the plot. These observations indicate that
iron in sample CB3012 is associated with background-related contributions from
suspended particulates. It is noted that an agreement was reached during the
September 11, 2002 meeting to eliminate Sample CB3012 as an outlier.
A new subsection, Comparison of Filtered and Unfiltered Data Sets, will be added
to the end of Appendix Section 0.2 that will incorporate the above paragraph from
Page 7-9 of the August 29, 2002 draft. Site-to-background comparisons will
employ these plots, as appropriate, to distinguish between inorganic analytes that
are associated with suspended particulates and those that are in solution.

Comment 2: Executive Summary. pate ES-I, tird pararaph. Copy the last paragraph
of Section LO (Le., "The feld acfivities were conductedpurs)ant and
add this information to the end of the third paragraph of the execue
su y Since some folks will only read the executive summary, it Is
important to state that all work was conducted following an approved work

Pln

Response 2: The last paragraph of Chapter 1.0 (ie., "Thefield activities were conducted
pursuant to.....) will be added to the end of the third paragraph of the executive
sunm.
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Comment,3:

Response 3:

Comment 4:

Response 4:

Comment 5:

Response 5:

Executive Summary. Pea ES-2* fourth parsraph. Revise the second
sentence to state (revisions in bold) "The analytical results from these
samples were used to establish site-specific background concentrations for
naturally occurring, Inorganic constituents (ie., metals, PAis, BTEX)." The
last sentence of this paragraph states that there may be a natural source of
PAs and BTEX, but does not Indicate what that source may be. Please add
to the end of the last sentence (bold) " ...... but these compounds may have a
natural source, such as (add in sentence about shale that appears in other
portions of report)

IT made revisions to the statement to be inserted because BTEX and PAHs are not
inorganics. The second and the last sentence of the fourth paragraph in the
executive summary will be revised to 'The analytical results from these samples
were used to establish site-specific background concentrations for naturally-
occurring BTEX and polynuclear aromatic hydrocarbons (PAW) and for
Inorganic constituents" The last sentence in the paragraph will be changed to
"Detectable BTEX and PAHs are also present in background bedrock
groundwater at the PBOW facility and are, therefore, 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)."

Executive Summary. page ES-3, first paragraph. Please note that this section
may need to be revised based on specific comments regarding the
background UTL When discussing comparisons of site related data to
background, revise text to clarify that comparisons are made to the
background concentration, rather than stating background 95% UpT. The
point value selected as that background concentration for a constituent may
or may not be the calculated 95% UTL value if this calculated value exceeds
that maximum concentration detected.

The text will be revised to state that background screening values will be
evaluated after completion of the second round of background sampling,
scheduled to be performed in April 2003.

Executive Summary, pace ES-3. last pararaph. First bullet should be
revised to summarize path forward and additional sampling as discussed
during the September 11, 2002 meeting at the NASA Plum Brook facility.

The recommendations will also be revised to include final September 11, 2002
meeting agreements. The recommendations will be as follows:
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* Background data determinations:

- Groundwater sampling of background wells will be conducted for two
additional events to verify the reality of the 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 20003 (wet season).

Existing analytical results from monitoring well PB-BED-MW26 will
not be used in the background calculations because data was
determined to be "outliere 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 AOC, then only that data U
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 Level" and the "Maximum
Detected Concentration" should be used for background screening of
inorganics.

- 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
gaseous emissions and public concerns.

* 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.
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* Monitoring wells have not been installed at the Middle Toluene Tanks
Area, located approximately 1,500 feet southwest of the intersection of
Fox Road and Taylor Road. 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 (to
assess possible toluene contamination in the overburden groundwater) and
bedrock wells at the Middle and Lower Toluene Tank Areas (to assess
possible toluene contamination in the bedrock groundwater), if deemed
necessary.

* Install one additional bedrock monitoring well in the Pentolite Road Red
Water Ponds Area to monitor bedrock contamination.

• Determine extent of nitroaromatics in groundwater downgradient of the
north fence line by:

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

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

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

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

Planned Activities

a Complete site-wide groundwater model (2003).

* Complete site-wide groundwater risk assessment (2003).

Comnment 6:

Response 6:

Section 3.1.13 TNT Area C. Page 3-11. last Paragraph. The path forward
regarding soil remediation at TNT Area C should be sumnwmarized and
included.

Information will be added following the last paragraph in Section 3.1.1.3
regarding soil remediation of TNTC. The paragraph will be 'In 2002, lrprepared
a Draft Feasibility Study for TNTC. The study recommended excavation, ex-situ
stabilization and off-site disposal as a nonhazardous waste of 1,407 cubic yards of
metal contaminated soil, excavation and off-site treatment/disposal at a Subtitle C
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hazardous waste TSDF of 57 cubic yards of PCB-contaminated soil, and in situ
chemical oxidation of 4,569 cubic yards of soil contarninated with nitroaromatics
compounds. The total cost of the alternative is estimated to be $558,000 (IT,
2002e)."

Comment 7:

Response 7:

Comment 8:

Response 8:

Comment 9:

Response 9:

Comment 10:

Section 3.1. Pentolite Road Red Water Ponds. pase 3-15 to 3416: Whien
discussing the path forward regarding remedial action at this area, please
state thatthe excavation and off site disposal is being proposed as the best
remedial alternative and most cost effective since this FS report has not yet
been reviewed or commented on by the Ohio EPA.

The alternative recommended for the soil remedial action of the PRRWP and the
Interim Action Memorandum will be stated as being "proposed".

Section 5.1 Analytical Progrm and Methodologies, Page 5-1. first
paragraph Defme SPLP and explain what this analysis is and how this data
is going to be used in this investigation. Also, why was this analysis
conducted only for nitroaromatics and not other COCs?

Synthetic precipitation leaching procedure (SPLP) is an analytical procedure
performed on soil to determine what effect precipitation will have on contaminants
and the possible analytical concentrations that may be "Ieached" or removed. The
SPLP analytical procedures may or may not be used in final remedial action
determinations. Based on comments from USACE-CX, it is agreed that the SPLP
soil data is not pertinent to this report AU soil SPLP data will be removed fom
this report and provided to the USACE under separate cover at a later date.

Section 5.4 Screennag Criteria, second paragraph. Page 54 Please provide
the rationale for selection 2OxResidential Tap Water PRG as the screening
criteria for SPLP data? Use of the Region 9 Soil Screening Levels for the
M diration of Soil Contaminants to Groundwater at a DAF=20 may be a
more appropriate source to use for screening, since this value is specific to the
evaluation of the potential for contaminants In soil to migrate to groundwater
at levels that would result in unacceptable risks.

All soil SPLP data will be removed from the report and provided to the USACE
under separate cover.

Section 5.4 Screening Criteria, last paragraph, page 54 For risk purposes,
background comparison is appropriate only for those constituents that are
naturally occurring, inorganic chemicals. PAHs and BTEX can result from
either anthropogenic or natural sources and at this stage of the investigation,
it is not appropriate to eliminate further evaluation of these suspected
anthropogenic compounds based on comparison to background. These
constituents must be retained as contaminants of potential concern and )
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( evaluated in the risk assessment. Discussion of the concentrations of these
constituents to the concentrations detected In background wells can be
included in the uncertainties section, since it is very difficult to determine the
site-specific contribution of these ties of contaminants when multiple
sources are present Revise the discussion to address this comment or else
Include an uncertainties section and move this discussion to that section of
the report. In addition, please note that only unfiltered groundwater data is
used for comparison to PRGs and for decision-naking regarding exposure.
The comparison of unfiltered samples results to filtered sample results can be
presented and discussed In the uncertainty section.

Response 10.

Comment 11:

Response 11:

Background data is not being evaluated in this report. This information will be
included in a report following additional background sampling.

Section 6A Analyical Results. page 6-7. Ensure that the correct point value
is being used for the background concentration - see Comment No. ??
above. Analytes that were not detected should be evaluated to ensure that
the detection limits were less than the level of concern (ie., PRG screening
level) and should be included in the report.

Two additional background sampling events are scheduled for additional
background analytical data (October 2002 and April 2003). Because the
background data has not yet been finalized, all background values will be removed
from this report.

Section 6A.13. Summary of Sampline Events. Pame 69. Since nitroaromatics
were detected at levels exceeding PRGs during the wet season, is there a
possibility that a source of contamination in surrounding media, such as the
soil, could be releasing contaminants and these contaminants migrating to
groundwater during wet season, storm events, etc.?

LI

Comment 12:

Response 12:

Comment 13:

There is a possibility that there is continued leaching of nitroaromatics from soil.
The current plan is to execute soil remedial actions at TNTB, TNTAMIlNTC, and
PRRWP. Groundwater will be evaluated in a FS upon completion of the
groundwater risk assessment.

Section 7.1.1 Background Distribution of Inorranics. PAHs. and BTEX in
Bedrock Groundwater. Page 7-1. For risk purposes, background
comparison is appropriate only for those constituents that are naturally
occurring, inorganic chemicals. PAMs and BTEX can result from either
anthropogenic or natural sources and at this stage of the investigation, it is
not appropriate to eliminate further evaluation of these suspected
anthropogenic compounds based on comparison to background. These
constituents must be retained as contaminants of potential concern and
evaluated in the risk assessment. However, this discussion can be included inK
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the uncertainties section. Revise the discussion to address this comment or
else Include an uncertainties section and move this discussion to that section
of the report In addidon, please note (at end of first paragraph) what the
potential natural sources of PAs in the groundwater could be.

Response 13:

Comment 14:

Response 14:

Comment 15:

Response 15:

See response to Comment No. 10. The source for the PAHs would be from the
naUally-occuring concentrations of petroleum hydrocarbons. Additional
information for the potential source of contamination will be added to the report.

Section 7.0 Condusions. Ensure that the resolution of the above comments is
Incorporated Into the appropriate discussion within the conclusions section of
this report.

Previous information in the conclusions section concerning the background
distribution of inorganics, PAHs, and BTEX will be moved to an individual
section discussing the background (Section 5.4). Therefore, conclusions of the
background summary including BTEX and PAH sources will be inserted into the
conclusions section of the report.

Section 7.4. second paragraph. nage 7-13: How will groundwater flow be
affected if the pumping ceases near the reactor facility? Is this a possibility in
the future?

At present, it is unknown how the groundwater will be affected if pumping of the
sump wells would be discontinued, but the thought would be that the long shaped
trough would be affected and therefore water levels in trough vicinity wells
increased. The groundwater flow direction would still basically be the same,
northeast toward Lake Erie. A groundwater flow model is presently being
prepared which will be calibrated to existing site conditions which will simulate
the effects of the reactor wells sump pumps in operation. Simulation of
nonpumping conditions can be done; however, the model will need to be further
evaluated for accuracy once the sump wells pumping are turned off. Data from
monitoring wells without the pumps operating, for an extended period of time,
must be available to verify the accuracy of the groundwater model.

I

The pumping will eventually cease at the reactor facility. The reactor facility
decontamination and decommission efforts are suspected to be complete by 2007
and at or before that time, the sump wells will be removed.

Comment 16: Section 8.0. The recommendations should be revised to reflect discussions of
path forward during the September 11,2002 meeting, which was held at the
NASA Plum Brook facility. In addition, state the objective (or what one
hopes to accomplish or find out) of each of the bulleted recommendations.
For instance, is the objective of the off-site private well survey to determine if
contaminants are migrating off site and impacting private wells?

)
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K- Response 16:

Commeat 17:

Response 17:

Agreed. The recommendations wil be rtvised to reflect th September 11, 2002
meeting and the objectives of each of the recommendations will be included. Note
that he revised recommendations are listed in response to OEPA Comment No. 5.

Section 8.0. Planned Activities. vae 8-1 A work plan (specific to each
planned activity) should be produced and submitted for review prior to each
planned activity.

A Risk Assessment Work Plan will be completed for the site-wide groundwater
risk assessment. A work plan for the groundwater modeling effort is not required
by the Scope of Work However, periodic updates to the model will be provided
to the USACE and OEPA as work progresses.

Ground Water Comments

Comment 18: To date, IT has collected 21 ground water samples from a total of S
monitoring wells over a 5-year period at the NPBS. The monitoring wells
noted in the table below are located upgradient and along the southern and
western edges of the NPBS property. Ohio EPA requests that IT review the
table below to confirm Its accuracy as the table was generated from data
contained In Section 7.0, Tables 44 and 6-3, and Appendices D and 0 of the
above report.

Installation Sa mpv ag
wil Dae DepthMwntoredUnit Date(s)

YT-BGB-BEDGW-001 0/9 20/Olentana FiM 11117197
Oinuetme & shae) e5o1n5s

09/27/01
01/1612
040Y102

__ _ _ _ _ _ _ _ _ _ _ 07/1 2/0

PB-BED-MW20 11/194 48310hio Shale 11/17197
05/28198
09X06/1

04/04/02
_ 07/102

P13-BED.MW24 09/13/01 4IJDelaware mestone 10/09/01

_ _ _ _ _ _ _ _ _ _ _ _0 7 /1 20 2
PB.BED.M W 2S 09/12101 35/tetangy Pni.10/5/0

(l m s o e h l) 0 1/ 61 2

PB.BED.MW26 09/10/t01 57.75/Olentang Fm. 01/17/02

Notes: Depths In feet below land srae
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Response 18:

Comment 19:

The above noted table was reviewed and the following corections made: 1) Well
installation date of PB-BED-MW20 was revised from 1994 to 11/13/94,2) Total
depth of monitoring well PB-BED-MW20 was changed from 49.5 feet to 48.5 feet
(from review of borelogs, 1 foot of rock core was left in borehole), 3) Monitoring
well PB-BED-MW26 is believed to be screened in the Olentangy Formation, not
the Ohio shale (contact between the Ohio shale and Olentangy at 415 feet bgs as
shown by the borelog, photographs, and revised cross-sections).

Per Appendix 0 of the above report, IT calculated filtered and unfiltered
Inorganic background concentrations In the bedrock saturated zone using
95% upper tolerance limit (UTL) statistical methodologies. IT appropriately
utilized one-half of the value of the reporting limit for each analyte to replace
non-detects in background calculations. IT also appropriately evaluated
background distributions (normality) and outliers for each inorganic dataset
from each background well.

Ohio EPA attempted to recalculate several of the background concentrations
noted on Tables 0-1 and 0-2 of Appendix 0 using 95% UTL methodologies
noted In the USEPA document entitled, USEPA, 1989, Office of Solid Wast
Waste Management Division, Statistical Analysis of Ground-Water
Monitoring Data at RCRA Facilities, Interim Fnal Guidance, April 1989,
and also using the 959% UTL Chebychev Method utilized by fT. IT states
that they utilized a total of 21 ground water samples from the background
monitoring well network In the calculations but it is unclear exactly which
ground water analytical results noted in Appendix 0 were used in the
calculations. Ohio EPA requests that IT prepare a table that notes which
ground water samples (laboratory ID#) and corresponding inorganic
analytical results were used In the calculations

IU

Response 19:

Comment 20:

Response 20:

Comment 20a:

Because a set of background wells has not yet been finalized, summary statistics
on background data will not be presented in the revised report A discussion of
methodology for deriving background screening criteria will be retained.

As a result of the September 11, 2002 meeting at NPBS, the following
resolutions and approaches to collecting and generating a background
database for the bedrock saturated zone in support of the sitewide ground
water investigation at the site were tentatively agreed upon. The USACE will
submit a revised statistical approach In a future sitewide ground water
investigation report to Ohio EPA for review and concurrence.

Agreed. See response 19.

Background monitoring well PB-BED.MW26 recharges very slowly and is
very turbid. It was installed on September 9, 2001 and was never fully
developed as its yield was very low. Therefore, this well will be removed
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K- from the background network. It will be utilized as a ground water surface
elevation point only.

Response 20a:

Comment 2Ob:

Response 20b:

Comment 20c:

Response 20c:

Comment 20d:

As discussed and agreed in the September 11 2002, meeting, groundwater
analytical results from monitoring well PB-BED-MW26 will not be used in the
background data calculations.

The USACE will sample the entire background bedrock monitoring well
network (B-BED-MW24, IT-BG8-BEDGW 0Ol, PB-BED-MV25, and
BED-MW20), with the exception of PB-BED-MW26, in October 2002 and
April 2003. The two sampling dates represent the dry and wet seasons at the
NPBS. Ground water samples will be collected using low-flow
methodologies. The purpose of this additional sampling is in part, to evaluate
the presence of certain nitroaromatic compounds previously detected in
background bedrock wells BED-MW20, PB-BED-MW24, and PB-BED-
MW25 during the April 2002 sampling event. If nitroaromatic compounds
are not detected in the above wells during either of the next two sampling
events, then the USACE may exclude analytical results from the April 2002
sampling event in the background calculations. If they are detected, then the
USACEt wl evaluate the above wells to determine they are truly
representative of background conditions in the bedrock zone. Ohio EPA will
work closely with the USACE to resolve this issue.

As discussed and agreed in the September I1, 2002 meeting, the background
monitoring wells will be sampled in October 2002 (activity complete) and April
2003. The monitoring wells will be sampled by low-flow methodology, if
possible, or by a bailer if water drops below 05 feet (6 inches) from the initial
static measurement. Results of the October 2002 sampling effort will be mported
in the October 2002 Groundwater Background Report and results of the April
2003 sampling effort along with previous RI information will be reported in the
2003 Groundwater Annual Data Summary and Evaluation Report

The USACE will calculate both filtered and unfiltered background bedrock
ground water concentrations. However, only unfiltered background bedrock
values will be used for the purposes of a risk evaluation In support of the
sitevide ground water investigation.

As discussed and agreed in the September 11, 2002, meeting, only the unfiltered
groundwater will be used for purposes of risk evaluations.

The current background database consists of analytical results from ground
water samples collected using both bailer and low-flow sampling
methodologies. Per Ohio EPA direction, the USACE will only use low-flow
sampling analytical results in background bedrock calculations as it is
inappropriate to utilize different sampling techniques to generate a single
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database. Analytical results from background samples collected using a
bailer will be utilized in a qualitative manner to characterize ground water
quality at the NPBS on a sitewide and area of concern basis where
appropriate and applicable.

Response 2Od:

Comment 20e:

Response 20e:

Comment 20M:

Response 20f:

Comment 20g:

Response 20g

Agreed. Only groundwatr samples collected from the background wells by use
of the low-flow sampling methodology will be used in the background data
calculations. Groundwater samples collected by means of a bailer will be used to
qualitatively address groundwater quality.

Due In part to the elimination of well PB-BED.MW26 from the background
network, the collection of additional background samples, and the exclusion
of analytical dat from the background database which were collected using
a bailer, the USACE will recalculate all of the background bedrock ground
water concentrations for the purposes of the sitewide ground water
Investigationl

Agreed. The USACE will submit background data calculations that exclude data
from monitoring well PB-BED-MW26 and results from wells collected with a
bailer and will include data from the October 2002 and April 2003 sampling
events. Groundwater data for samples collected via bailer will be used
qualitatively to evaluate groundwater quality.

Upon the completion of the proposed background bedrock ground water
sampling events noted above, the USACE will compile all low-flow analytical
results and determine if an adequate amount of data exists to calculate
representative background concentrations. A determination will then be
made if additional sampling and/or well installations are warranted.

Agreed. Revised background summary statistics will be submitted following
completion of the October 2002 and April 2003 sampling events. This deliverable
is currently planned for submittal in late May 2003.

The USACE Intends to calculate background bedrock concentrations for 23
target analyte list metals, 17 PAHs, and BTEM As stated earlier, a
background database for organic constituents will be developed to address
the occurrence ofnatural hydrocarbons in the bedrock zone. Constituents
for which background bedrock concentrations will be calculated are
provided in Table 1 below.

The electronic data table calculations were submitted to the OEPA by email
September 25, 2002. Additional background data calculations will be submitted
following the completion of the April 2003 groundwater sampling event These
calculations will be revised and adjusted according to agreements of the
September 11, 2002 meeting.
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K. Comment 20h:

Response 20h:

Comment 201:

Response 20i:

Comment 21:

The USACE has agreed to prepare and submit a table/text to Ohio EPA
which Includes each individual background bedrock dataset for each
constituent under evaluation, trend analyses of several selected constituents
from the background bedrock monitoring well network, data from
background well PB-BED-MW26 to justify Its exclusion from the network,
and a description of each background dataset noting If the analytical result
was filtered or unfiltered and how It was obtained (bailer or low-flow
sampling methods).

Agreed. As noted in the September 11, 2002 meeting, the above mentioned items
will be included in the next report.

The USACE concus with Ohio EPA that offsite sampling in the
downgradient direction (north) is warranted to determine the full rate,
extent, and concentrations of constituents of concern (COCs) In the bedrock
saturated zone.

Agreed.

The USACE have agreed to submit a brief report to Ohio EPA noting recent
analytical results from the background monitoring well network and
supplemental statistical methodologies and rationales for review and
concurrence.

Response 21:

Comment 22:

Response 22:

The 5' Quarterly Background Report that will be submitted to the OEPA will
present analytical results for the latest round of background groundwater
sampling, but it will not include background summary statistics. Complete
background summary statistics will be calculated after the results of the April
2003 sampling event have been received and validated. Results will be included
in the Second Annual Data Summary and Evaluation Report which is scheduled
for submittal in late May 2003.

Ohio EPA Is unclear as to how the background bedrock concentrations will
be utilized in downgradient ground water quality comparisons. Specifically,
are the background values to be utilized on a sitewide basis or on an area of
concern basis? This topic has been broached in the past by the MSACE and
Ohio EPA but no consensus was ever reached. Ohio EPA anticipates
meeting with the USACE again in the near future to discuss this topic.

During the OEPA and USACE 20 November 2002 meeting in Dayton, Ohio,
background groundwater well data (appropriate data that is deemed usable for risk
assessment) and 2 new off-site background groundwater well data (4 quarters) will
be looked at for data quality and then used as a background data set with
calculated 95% UTL as the comparison statistic for metals on site. PAH data in
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backghand groundwater will be looked at on a regional basis, but will not be used
up front in a screening capacity for risk assessment for on-site areas. PAH
background groundwater data will be used in uncertainty and management
decisions after the risk assessment

Proposed downgradient wells will be used to measure the extent of COCs from
PBOW, which will most likely be nitroaromatics only. Background comparisons
for downgradient concentrations will not be used because this comparison is
usually for metals, and in our case, PAH data for discussion.

Comment 23:

Response 23:

Comment 24:

In Section 8.0, page 8.1, the USACE recommends conducting an offsite
private well survey and potentially performing sampling of private welld It
Is the opinion of Ohio EPA that while an offsite well survey may yield some
limited geologicdhydrogeologic Infomation (Le., depth to bedrock, yields,
potable water zone, etc-), monies budgeted to the USACE may be utilized
more efficiently by simply conducting an offsite investigation via Geoprobe
and monitoring well installation. Any private wells currently in existence
within a certain radii from the site may not be appropriate for the purpose of
gathering information for the sitewide ground water investigation.
Specifically, the private wells may be too far removed from the site to be
representative, may not possess adequate installation logs, may not have been
maintained, or were not Installed or screened to a depth similarly as the
current onsite bedrock monitoring wells for comparative purposes. Ohio
EPA requests that the USACE consult with the agency on the use of offsite
private wells and if budgeted funds couldn't be used in a more constructive
manner.

Future downgradient and upgradient groundwater assessment is including
installation of additional pernanent monitoring wells but an off-site private well
survey does need to be conducted for several reasons. The first is to see if there
are any private wells near the site that are using private groundwater for drinking
purposes and, therefore, may be using nitroaroinatic contaminated PBOW
groundwater. If any private wells are located near the site, at that time,
detennination can then be made as to whether or not a groundwater sample can
and should be collected.

Ohio EPA concurs with the USACE that the coflection of sump-pump rates
and recovery well rates from any onsite building which could affect bedrock
ground water flow be performed to support any modeling efforts (Section
t0, page 8-1). This is especially important around the Reactor Area and
Garage Maintenance Area where pump and treat remediation systems are to
be installed for the purposes of closure as overseen by Ohio EPA Division of
Hazardous Waste Management.

UJ

\
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K- Response 24: Agreed. Continual pumping rates of the sump wells at the Reactor Facility and for
the pump and treat system at the Garage Maintenance Area will be obtained for
input into the groundwater model. These data are important in accurately
predicting groundwater flow and contaminant fate and transport in the overburden
and bedrock groundwater.

K.
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I RESPONSE TO COMMENTS
US. ARMY CORPS OF ENGINEERS (CELRN-EC-R-D)

2002 GROUNDWATER DATA SUMMARY AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO

(Report dated August 2002)

Reference: Comments receivedfrom Becky Terry and Jim Beaujon (dated 1 November 2002)

Comment 1:

Response 1:

Comment 2:

Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

Comment S:

Response 5:

Since two additional rounds of background sampling will be conducted
(October 2002 and April 2003) this Draft Report will not become Volume
I of the groundwater RI Report. The comments that follow are
significant enough, however, that CELRN believes this Draft document
should be revised and reissued.

Following concurrence of these responses to comments, the text will be
revised and the report will be reissued and submitted to the Nashville USACE
with the title "Review Copy - 2002 Groundwater Data Summary and
Evaluation Report." In addition, text will be added to Section 1.0 clarifying
that this document represents an interim document in the RI/FS process.

The Executive Summary will need to be rewritten to reflect changes that
occur due to these comments.

Agreed. The Executive Summary of the report will be rewritten to include
changes by these and other comments.

Section 3.1.2. Red Water Ponds Areas. The Red Water Ponds FFS was
only Draft at the time this report was being written. Revise this section to
reflect the Final FFS Report and change the reference for the FFS in the
Reference section to be current.

This report is a revised version of the report submitted in August 2002 and
includes only data and information prior to May 2002. Information of the
final FFS report will be included in the next data summary and evaluation
report

Page 4-6. 1a line. Change "Filter pack In the well was" to 'Filter packs in
screened wells were".

The above noted change will be made in Section 3.0, Monitoring Well
Installation.

Patre 4-8. I" paragraph. Last sentence states that if the well "did not
recharge adequately to use low-flow sampling," ... "removal of 3 to 5
volumes of groundwater was performed". How was the water removed?

Low-flow (minimal drawdown) sampling is only utilized in situations where
groundwater recharge to a monitoring well is adequate to limit the drawdown
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to less than 6 inches (0.5 feet). In areas of lower hydraulic conductivity,
drawdown may exceed 6 inches even at the lowest pumping rate achievable.
There were cases where the drawdown in a well was greater than 6 inches but
stabilized prior to the water level dropping below the top of the well screen.
In these cases, three to five well volumes of groundwater were removed either
by continued pumping or bailing. This information will be added to this
section to clarify the purging and sampling methods.

Comment 6:

Response 6:

Comment 7:

Response 7:

Comment 8:

Response 8:

Page 5S1. Section 5.0. beginnine on tb line. Change relevant sentence to
read- "Complete analytical data for the September-October 2001
sampling ... has already been presented In previous reports."

The 5 h line on Page 5-1, Section 5.0 will be changed to incorporate Comment
No. 6.

Page S-3. Reference National Functional Guidelines for Organic Data
Review, page 24. For first bullet, according to guidelines, sample result
should be "UV qualified. Second bullet. Sample result should be "J"
qualified. Third bullet. According to National Functional Guidelines for
Inorganic Data Review page 17, sample results should be "U" qualified.

As stated in Section 5.1, the blank data is evaluated using Region m
guidelines not the National Functional Guidelines. National Functional
Guidelines were used for all aspects of validation except blank evaluation. It
was unclear to many parties how a 'detect' by the laboratory could become a
'nondetect' after validation. The use of the Region Imf guidelines was chosen
to clarify the situation. Region m validation guidelines for blank evaluation
has been used for several years. In order to maintain consistency between old
and new data, the practice is continued.

Page 5-4 and numerous other locations. SPLP data. The SPLP
nitroaromatic data was not intended to be compared to regulatory
criteria. It was collected to provide useful information to the process
engineers as they evaluate potential remedies.

Agreed. While the SPU' method is widely utilized, there has been no
standard method for the interpretation of the results. In general, most studies
reviewed compare the SPLP results to state or federal drinking water
standards. However, it is agreed that the SPLP data should be presented
without interpretation at this time. The reason for this is pointed out in Doug
Mullendore's comment (number 15 in this response document) that
discussions need to be held with USACE and OEPA to determine the
objectives for this data. All comparison to any regulatory criteria will be
removed from the report. Further, based on comments by USACE-CX
(Cheryl Groenjes, Comment No. 15) all SPLP data will be removed from the
report and provided under separate cover.
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Comment 9:

Response 9:

Comment 10:

Response 10:

Comment 11:

Response 11:

Comment 12:

Response 12:

Comment 13:

Paze 6-2, last Paraaraph on page. "EB-risk assessment (RA) monitoring
wells" should be "EB-Reactor Area (RA) monitoring wells".

The 2nd sentence in the last paragraph on Page 6-2 will be changed to '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."

Page 6-7. Section 6.3. 2nd paramraph. Figure 6-12 presents precipitation
data. There is no figure that presents "A quarterly sampling schedule".

The 2!d sentence in the 2d paragraph, Section 6.3 will be changed to "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." The following will be added as the third sentence "The
quarterly sampling will also obtain background bedrock groundwater data to
determine if similar patterns or trends of chemical constituents are present
throughout the wet and dry time periods and will characterize background
distributions of metal constituents and PAHs in bedrock groundwater."

Page 6-11, 31P sentence. Edit the sentence that begins with "During the
dry season".

The above noted sentence is now located in Section 6.4.3, second paragraph.
It will be changed to "During the dry season sampling event, overburden
monitoring well TNTA-MW10 was dry." Insert the following sentence after
the fourth "Only a limited sample volume could be collected from TNTA-
MW 11 due to insufficient water."

Page 6-25. 6k" line. For those of us unfamiliar with the meaning of a "1B"
qualifier please change the relevant sentence to something that explains
what It means. Something like- "All the thallium detections were noted
with a "B" qualifier, meaning thallium was not detected at a level
significantly greater than that found in the associated method or field
blank."

The sentence will be updated to "All the thallium detections were noted with a
'B" validation qualifier, meaning thallium was not detected at a level
significantly greater than that found in the associated method blanks or field
blanks."

Page 6-25. last part of paragraph at top of page. MW26. Break
discussion of MW26 off into its own paragraph. Delete "present".
Expand the discussion to prepare the reader for us to eliminate MW26
data from background statistical calculations. This may not be the place
where we actually declare it to be an "outier" but it would seem to be the
place to describe how the well conditions (never properly developed, low
to no yield, high TDS, etc.) were not ideal. Basically we're presenting the
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justification for "outlier" status based on "`mproper sampling" criteria.
Not that the sample was collected with improper methods per se but that
the sample for various reasons was not representative of bedrock
groundwater flowing onto PBOW.

EJ

Response 13: Agreed. Section 6.4.10.2,2002 Second Quarterly Wet Season Sampling
Event (January), Page 6-29, 2nd-to last sentence in paragraph will be changed
to "Due to a low water column, only unfiltered metals were sampled in well
PB-BED-MW26." Discussion of well development problems for PB-BED-
MW-26 will be included in Section 4.5. Specifically, the following text will
be added: "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."
In Section 6.4.10, the text at the end of the 2nd paragraph will be expanded as
follows: "As noted in Section 4.5, PB-BED-MW-26 could not be properly
developed due to a low water column. This lack of proper development could
account for the elevated metals seen in the groundwater samples."

The following text will be added to Appendix L, Section L.6: "It was agreed
during the September 11, 2002 teleconference that monitoring well PD-BED-
MW26 should be removed from the background data set because it had
significantly higher levels of metals that the other wells that had been selected
for background due to inadequate well development resulting in high
turbidity."

JU

Comment 14:

Response 14:

Page 7-5. Section 7.2.1. 2d paragraph. Is the "37.000" correct or was it
meant to be "37,00W". Also, as I recall one of the early Dames and Moore
reports mentions that NASA also used the Upper Toluene Tanks for
hydrocarbon storage.

The infonnation is now located in Section 7.1.2, Organic Compounds, and 2nd
paragraph. The concentration will be changed from (37.000 tig/L) to (37,000
11g/L) as shown in Table 6-22. Because the Toluene Tanks were not a part of
the scope of this investigation, the following text will be inserted in Section
3.1 after the last sentence:

"During field efforts conducted for the current groundwater investigation, it
was reported that toluene 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 the presence of toluene. Therefore, although not a
part of the scope of this investigation, background information and analytical
results are included in this report."
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The following information will be inserted into Chapter 3.0:

"3.1.3 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
TNTA (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 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 (ICL 1995)."

Comment 15:

Response 15:

Page 7-6, Section 7.3 t 10 paragraph. Change "contaminate" to
"contaminant". Also, edit for clarity "and by the bedrock groundwater
contours along the shale outcrops and the shale/limestone contact
merging with contours of the overburden." You may be trying to say too
much in a phrase where a sentence would be more clear.

First paragraph, Section 7.1.A, The word "contaminate" will be changed to
"contaminant". The last sentence in the same paragraph will be changed to
"The interpretation is based on:

* Similarity of shale and overburden groundwater elevations at well
pairs

* Shallowness of wells completed in the shale

* Bedrock groundwater contours (along the shale outcrops and the
shale/limestone contact) merging with contours of the overburden."

Comment 16: Page 7-6. Section 7.3. ?2 paragraph. Change appropriate to "In the
southeastern portion of the site, overburden/weathered shale
groundwater ... east-northeast. Overburden/weathered shale
groundwater In the central ...".
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Response 16:

Comment 17:

Response 17:

Comment 18:

Response 18:

Text in Section 7.1.4, 2d paragraph, Page 7-3 will be changed according to
Comment No. 16.

Page 1-9. Iron concentrations In samples from MW27. MW27 is an open
borehole well thus the well installation consists of only the borehole and
the steel casing. I believe the odorous sulfur gas coming from MW27 Is
reacting with the steel casing and forming Iron compounds (the soot),
which fall into the well water to become part of the suspended solids load.
If the chemists agree, perhaps this should be mentioned.

The following will be added "Monitoring well PB-BED-MW27 was an open
borehole (no PVC piping, only steel casing). Because of the large volume of
hydrogen sulfide present in PB-BED-MW27, the sulfuric gas was reacting
with the steel casing. Iron compounds formed on the steel casing which
flaked off and fell into the groundwater. This may be a reason for the increase
of the suspended solids load. Because of the obnoxious hydrogen gas odor
being a nuisance for nearby public residents, monitoring well PB-BED-MW27
will be abandoned in January 2003."

Page 7-14. paragraph just before Section 7.5. Change the VI sentence to
begin with "To confirm that the petroleum hydrocarbon". However,
even with that change this paragraph is a very weak argument that the
petroleum hydrocarbon Is "natural". What the paragraph says is that
the BTEX from the two wells may have a common source- that doesn't
exclude an anthropogenic source. And, since we don't know of there
having been a fuel storage tank upgradient of TNTA-BEDGW-001 it
must be natural. Wasn't there a more involved evaluation of the
composition of the BTEX such as a comparison to the normal
composition found in refined petroleum products that would better
indicate a natural origin?

The intent of the comparison was to emphasize the fact that whether this is
naturally-occurring petroleum hydrocarbons or from a leak in a storage tank,
either condition would not be attributable to activities related to the
manufacture of TNT. As stated, the fact that there was no known source
present at these sites (i.e., fuel storage tanks) was the premise for concluding
these hydrocarbons were from a natural source. Since this was not part of the
scope of the investigation, the evaluation was limited to the extent presented
to show that the source was probably the natural hydrocarbons present in the
Delaware Limestone. However, recent comments at the PBOW RAB have
requested additional information for the presence of natural concentrations of
petroleum. To support the response to this comment as well as concerns of
the RAB, further information will be provided in the revised report. As noted
in the response to USACE-CX Comment No. 14, the lab was contacted and is
unable to provide any additional information regarding the samples.
Typically, laboratories deliver analytical results without interpretation. To
verify the origin of naturally-occurring hydrocarbons requires specialized

I .
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testing beyond the capabilities of most analytical labs and standard EPA
methods. The accepted methods allow identification of compounds for which
standards are available and chromatographic patterns are recognizable.
Identification is hindered by the alteration of established patterns due to
evaporation, exposure, and biodegradation. Specialized labs with modified
methods and petroleum-specific calibration standards, including weathered
standards, should be used. A copy of the chromatograms will be inserted into
the report.

The following text will be added to Section 6.5, page 6-32:

"Monitoring well MK-MW20, which is located downgradient from the Upper
Toluene Tanks, had detections of toluene, gasoline range organics (GRO) and
diesel range organics (DRO). Although the sample had detections of
hydrocarbons in the gasoline and diesel ranges, the chromatograms did not
resemble the gasoline and diesel standards (chromatographs provided in
Appendix 0). In the GRO chromatogram, the predominant peak was from
toluene. The sample did not contain concentrations of several components of
the gasoline standard such as the methylpentanes, heptane, ethylbenzene,
xylenes, or trimethylbenzene. Although weathering of the hydrocarbons
would lower the concentrations of the alkanes, the aromatic compounds
should still be present. The lack of benzene, ethylbenzene, and xylenes in the
8260B analysis confirms that it is probably not gasoline. Only two single
components of the diesel standard were present in the sample; therefore, a
potential source of the contaminants in the groundwater is from the Upper
Toluene Tanks."

"Monitoring well PB-BED-MW16 is also located downgradient from the
Upper Toluene Tanks. The sample contains a mixture of hydrocarbons in the
gasoline and diesel ranges. Early eluting compounds are not evident in the
8260B chromatograrn. This may be due to weathering. Although many of the
single components of gasoline are present, they do not appear in the same
ratios as the gasoline standard. Usually, total xylenes and toluene are present
in similar concentrations. Since the relative concentration of toluene is low,
the Upper Toluene Tanks are an unlikely source. More specialized analytical
methods are necessary to determine the exact nature of the product."

'Groundwater samples were collected from TNTA-BEDGW-001 and PB-
BED-MW16. Their chromatograms are similar, and the concentrations of
components are very similar. Since early eluting compounds are present, little
weathering appears to have taken place. Although many of the single
components of gasoline are present, they do not appear in the same ratios as
the gasoline standard. The concentration of total xylenes compared to the
other aromatics is high. More specialized analytical methods are necessary to
determine the exact nature of the product. The presence of sulfur-like odors

K. indicates that the source may also be naturally occurring."
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Based on USACE-CX Comment No. 1, the following text will be added to the
Executive Summary and to the conclusions of the report:

"Quarries mining the Delaware Limestone in the vicinity north of PBOW are
reported to have encountered naturally occurring hydrocarbons. Free-phase
hydrocarbons and benzene, toluene, ethyl benzene, and total xylene (BTEX)
analytical compounds detected in the groundwater of PBOW bedrock
monitoring wells are also interpreted to have a similar origin. This similarity
is based upon the following observations:

• A majority of wells with hydrocarbon detections are screened in the
Delaware Limestone.

* The hydrocarbon contaminated-monitoring wells (northeast side of site to
far west side) are widespread.

* Drilling borelogs note hydrocarbons in the Delaware Limestone bedrock.

* Delaware Limestone rock core photographs show petroleum
hydrocarbons.

* The detection of hydrogen sulfide that is typical to that found in the
Delaware limestone.

A discussion with OEPA indicated there are producing oil wells in Erie
County. These oil wells reportedly are pumping from the Delaware
Limestone and the Columbus Limestone (Swinford, per. comm., 2002)."

'-,i

'U

Comment 19:

Response 19:

Section 8.0. Recommendations. This section will need revision. Perhaps
we should limit it to what we decided in the September 11th 2002
meeting, such as: two additional rounds of bedrock background sampling
will be conducted and why; NMV27 will be sampled once more then
abandoned due to gaseous emissions and public concerns; existing MW26
data Is "outlier" data and should be excluded from background
consideration; etc. Of course the document itself will need to have
presented the information we will cite to justify each recommendation.

As suggested by L. Long's Comment No. 23, the recommendations will be
revised to present clearer rationale and specific objectives. The
recommendations will also be revised to include final Septemcber 11, 2002
meeting agreements. The recommendations will be as follows:

> Background data determinations:

Groundwater sampling of background wells will be conducted for two additional
events to verify the reality of the nitroaromatic detections, to justify background
well localities, and to obtain additional background analytical data. The sampling
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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 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 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 Level" and the "Maximum Detected
Concentration" should be used for background screening of inorganics.

* 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 gaseous emissions
and public concerns.

> Toluene contamination is present in the shallow wator-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, located
approximately 1,500 feet southwest of the intersection of Fox Road and Taylor Road.
Based upon the results from the Upper Toluene Tank Area, consideration should be given
to the installation of overburden and bedrock water-bearing zone wells at the Middle
Toluene Tank Area (to assess possible toluene contamination in the overburden and
bedrock groundwater).

> Install one additional bedrock monitoring well in the Pentolite Road Red Water Ponds
Area to monitor bedrock contamination.

> Determine extent of nitroaromatics in groundwater downgradient of the north fence line
by:

* Conducting a local off-site private wells survey to determine the number of private
wells, construction information, and availability for sampling.
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• Evaluating off-site nitroaromatic migration through private well sampling (if
possible).

* Installing downgradient bedrock monitoring wells for contaminate assessment, if
necessary.

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

Planned Activities

> Complete site-wide groundwater model (2003).

> Complete site-wide groundwater risk assessment (2003).

Comment 20:

Response 20:

Comment 21:

Response 21:

Comment 22:

Flures 6-1 and 6-2. Are the contours in Figure 61 based strictly on the
overburden wells and those in Figure 6-2 overburden and shale wells? If
so, some distinction needs to be added so that it is clearly understood (for
one thing the titles are the same but for the date). Or maybe the question
should also be why wasn't the shale well data used in 6-1. If these figures
are meant to allow us to determine whether there is a seasonal variation
in flow direction then the same data points should be used in both. If the
intent is to show that the overburden and shale groundwater is the same
"aquifer" then the same data set (either November 2001 or May 2002)
should be used in both with the only difference being that one Includes
the shale data and the other doesn't.

Figure 6-1 through 64 will be revised to include all available wells at the site.
The intent of this sequence of figures was to show changes in the groundwater
contours based on the additional data available at the site. However, in
retrospect, the inclusion of these two sets do not provide any additional value
to the study. As such, the figures will be revised to only include 2002 data.
The new figures will be used to show seasonal variation in groundwater flow
directions. Text on Page 6-1, Section 6.2 has been revised to clearly state that
these figures are intended to show seasonal variations in groundwater flow
direction.

Figure 6-2. Note number 5 would be dearer if the information was
presented in the legend in association with the "gray scaled" entry.

Note 5 will be incorporated into legend on Figure 6-2.

Figure 6-3. According to the title this figure should at least show the
location of all the bedrock wells and have contours based on their
associated water level measurements. Why aren't the new bedrock wells
plotted on the figure and used in the contouring? In light of Figure 6-2
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where the shale wells are Included in the overburden contouring It is
unclear whether the shale wells are excluded from the contouring in
Figure 6-3 or included in It. Please clarify on the figure.

Response 22:

Comment 23:

Response 23:

Comment 24:

Response 24:

Comment 25:

The new bedrock wells (PB-BED-MW22, -23, 24,25,26,27; TNTA-
BEDGW-001; TNTB-BEDGW-03; TNTB-BEDGW-004, and TNTC-
BEDGW-001) are not included on Figure 6-3 because water levels were not
recorded site-wide until February 2002. The new updated Figures 6-2 and 6-3
will include water level readings from appropriate wells and identify wells not
used in contouring.

Foaure 64. According to Table 6.1, the water elevation at BED-MW17
was 598.03 rather than 608.14. This correction will shift some of the
contours but not change the overall configuration. Also, Notes 3 and 4
might be clearer If they were presented In the Legend similar to "NM'.

Figure 64, BED-MW17 elevation will be corrected to 598.03 and contours
will be adjusted. Legend will be updated to include Notes 3 and 4.

Figures 6-3 and 6-4. As was the case with Figures 6-1 and 6-2 consider
the intent of these two figures. If they're meant to be compared for
seasonal differences both should use data from the same set of wells just
differing in whether It's dry or wet conditions. If they're meant to
illustrate the difference between bedrock groundwater contouring using
all the bedrock wells versus strictly the limestone wells with the shale
excluded then they should both be from the same measurement period
(November 2001 or May 2002).

Figure 6-1 through 64 will be revised to include all available wells at the site
to show seasonal variation in groundwater flow directions. The intent of
Figures 6-1 and 6-2 was to show changes in the groundwater contours based
on the additional data available, if any at the site. However, the inclusion of
the November 2001 and May 2002 data did not provide any real value to the
residuum study. Bedrock groundwater in the Delaware Limestone has also
been drawn to show the seasonal variation in water levels (Figures 6-3 and 6-
4, respectively). However a complete picture of the seasonal groundwater
flow was not possible due to lack of site-wide groundwater level data.
November 2001 (dry season) groundwater elevations of monitoring wells
were very similar to May 2002 (wet season) groundwater level elevation data,
so Figure 6-3 was constructed in include the similar interpretation. Text on
Page 6-1, Section 6.2 has been revised to clearly state that these figures are
intended to show seasonal variations in groundwater flow direction.

Appendix B. Groundwater Sampling Form. On several the "Sample
Number" fill-In boxes are not filled-In with the well number. In future
efforts please have the field personnel understand that they need to
complete the forms properly.
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Response 25: Concur.

Comment 26:

Response 26:

Comment 27:

Response 27:

Comment 28:

Response 28:

Comment 29:

Response 29:

Comment 30:

Appendix E. Photographs. The core photos are too poor to be of much
use. For future efforts Shaw should consider using a good quality digital
camera so that the images can be improved If necessary. Also, It is
standard practice at the Corps to wet the core for the photo. Wetting the
core brings out the color variations and thus some bedding features
otherwise not observed.

Concur. All future work plans will include procedures for photographic
documentation of all field activities. Procedures will adhere to all available
USACE guidance. A good quality digital camera will be used, which will
allow review of all photographs prior to demobilization from the field.

Appendix F. Well Development Los. In light of the fact that a fair
number of well developments will take more than one day Shaw should
consider adding a column on the left (next to the Time column) where the
date can be entered.

The Well Development Log (Appendix E) will be edited for future well
development tasks. However, it should be noted that if development required
more than one day, it was documented on the form.

Appendix G: Section 6.0. In the l't paragraph change "meaning test" to
"meaningful test" and In 2V paragraph change "tested well are range
from" to "tested wells range from".

Appendix F (former Appendix G), Chapter 6.0, 1"t paragraph, 4b sentence,
"meaning" will be changed to "meaningful". 2"n paragraph, 3'd sentence,
"tested well are range from" will be changed to "tested wells range from".

Also concerning Appendix G. In open borehole wells such as MW27, r,
will equal re Please revise Table 1 for all open borehole wells; redo
relevant calculations and Test Analyses printouts; revise Table 2; and
change text discussions as necessary.

Correct. Changes will be made to Table 1, the calculations, and Table 2.
Data revisions will be included in Appendix F (former Appendix G). Based
on the table revisions, text discussions did not change.

Appendix 0. 0.13. Edit to present the one sample from MW26 as an
outlier based on the "improper sampling" criteria and the information we
presented around page 6-25. Not that the sample was collected with
improper methods per se but that the sample for various reasons was not
representative of bedrock groundwater flowing onto PBOW. Elimination
of the MW26 data from the background data set will require revision of
other parts of Appendix 0 also. Please make necessary revisions.

U
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Response 30:

Comment 31:

Response 31:

Based on numerous comments and discussions with USACE and OEPA,
Appendix L (former Appendix 0) has been completely revised to reflect the
current agreements for collecting additional background data. The specific
concerns outlined in this comment will be included in Appendix L, Section
L.6 as discussed in Response to Comment No. 13 from Becky Terry and Jim
Beaujon.

Appendix 0. In the Appendix 0 figures there Is significant scatter of the
BG8-BEDGW01 data points not evident with the other wells. The text
makes no mention of this and offers no explanation. Please provide some
rationale for this spread of the BG8-BEDGW-0Q1 data. Also concerning
the Appendix 0 figures: I realize the program linits how much you can
put in the Legend labels, however, Is there some way to enter a footnote
that gives the full well numbers? Particularly since there are several
BEDGW-001 wells at PBOW?

The set of background wells will be finalized after two additional background
wells are installed and additional samples and water level measurements are
collected from existing potential background wells. Because a set of
background wells has not yet been finalized, the discussion referenced by this
comment will be deleted from this appendix.

Reference: Comments receivedfrom Lannae Long (dated I November2002)

Comment 1:

Response 1:

Comment 2:

Response 2:

Exec Sum. S6'para. starting with Twentv-one. Nitroaronmatics were
analyzed too. Provide rationale for the inclusion of nitroaromatics.

Agreed. The following text will be inserted after the second sentence: "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."

Exec Summi. last Pam., bullet 1. Additional background GW samples are
needed.

Agreed. Based on the results of the September 11, 2002 meeting, two
additional rounds of groundwater sampling will be completed for background
purposes. The following text will be added to the Executive Summary and
Recommendations to address the background groundwater sampling (please
see response to Jim Beaujon's Comment No. 19 for all of the other revised
recommendations):

> Background data determinations:

* Groundwater sampling of background wells will be conducted for two additional
events to verify the reality of the nitroaromatic detections, to justify background
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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 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 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 Level" and the "Maximum Detected
Concentration" should be used for background screening of inorganics.

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

Comment 3: Exec Sum, last para., bullet 4. Provide objectives and rationale for off-
site GW survey.

Response 3: Bullet 4 will be replaced with the following:

> Determine extent of nitroaromatics in groundwater downgradient of the
north fence line by:

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

* evaluating off-site nitroaromatic migration through private well
sampling (if possible).

* installing downgradient bedrock monitoring wells for contaminant
assessment, if necessary.

Comment 4: Exec Sum, last para., bullet S. What would the objectives and rationale
be for the proposed sampling? There have been a few surface water
areas assessed on-site. None of these surface water areas have been
identified as media of concern through risk assessment. As per future
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risk assessments, surface water and sediment will be sampled as part of
individual AOC investigations. If the exposure points assessed Indicate
no further action, why would we want to sample springs as stated in this
bullet?

Response 4:

Comment 5:

Response 5:

Comment 6:

Response 6:

Comment 7:

Given the uncertainty related to off-site contaminant transport, sampling
springs at this point would not be appropriate; therefore, this recommendation
will be deleted from the report. However, sampling of off-site springs where
potential groundwater discharge is occurring may provide exposure
information to contaminated groundwater. The previous off-site surface water
and sediment sampling was not intended to sample groundwater discharge
locations, rather locations that received surface discharge from PBOW
wastewater treatment facilities. Further evaluation of the need for spring
sampling will be made upon completion of any off-site well sampling.

Section 1.1. General Comment. It should be noted that one major
objective is to establish a GW background data set to be used in screening
slte/AOC data in risk assessment. Background GW data should be
analyzed and presented with risk assessment in mind.

Agreed. A bullet will be inserted stating "Establish naturally occurring levels
of inorganics in PBOW groundwater to use in screening site data in risk
assessments."

Section 3.1.1.1 TNT A, para. 6. Reference to PRGs, should be changed to
preliminary screening levels as published by EPA Region 9,2000
residential tap water values. It should be noted here and In every other
AOC summary that at this time, screening levels are to give site data
some perspective and are not regulatory limits and are not binding in
anyway. You should also note that EPA Region 9 has updated their
screening table on 1 October 2002, after the publication of this draft GW
report.

PRGs will not be used in this report and will be replaced by risk-based
screening concentrations (RBSC). Although groundwater analytical data are
not subjected to risk assessment screening, a comparison to the RBSCs will be
made. The groundwater RBSCs are derived from EPA (2002) tap water
criteria and are based on generalized residential drinking water scenario that is
assumed to be the most restrictive use of groundwater. The RBSCs do not
infer a regulatory limit or mandated cleanup level and are only used as a
comparison tool.

Section 3.1.1.1, TNT A, 2 nd to last para. regarding BERA. This
paragraph is inaccurate. This paragraph needs to be changed to reflect
the real agreement. In the quantitative ERA (which is really a SLERA),
soil KQs were 800+ based on NOAELs, and 100+ based on LOAELs with
the major contributors being Aroclor 1260 and TNT. Because we are
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developing proposed remedial goal options based upon a residential
scenario, and PCB and Lead ARARs, the resulting remedial ecological
HQs will most likely be less than 10. There should be a section in the FS
that re-assesses HQs on an ecological basis as part of long-term
protection of the environment.

')

Response 7: Section 3.1.1.1 of the text will be revised accordingly. The following text is
suggested as replacement for the second sentence of the referenced paragraph:

'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."

It is noted that revision to the TNTA&C FFS is ongoing. A discussion of
ecological risk, the agreement made regarding cleanup to human health
RGOs, and the revised ecological HQ values will be included in the FFS.

Comment 8:

Response 8:

Section 3.1.1.1. TNT A last para. Reword the whole paragraph to
incorporate established risk assessment language such as exceeding the
risk management range instead of "unacceptable risk" and "threshold".
Note that the existig TNT A risk assessment Includes only surface media,
not GW. Delete reference to building and single data points in the area.
Proposed risk-based remedial goal options are being developed on an
AOC basis, and the origin of these RGOs is the TNT A risk assessment,
not the sample by sample risk assessment.

This paragraph will be rewritten accordingly, as follows:

J

"A baseline human health risk assessment (BHHRA) was also performed for
exposure to TNTA soil, surface water, and sediment (IT, 2001b). 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> IE-5) and noncancer hazard (ie., hazard
quotientl). 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 FFS." I
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Comment 9: Section 3.1.1.2 TNT B. nara. starting with During 1997t no VOCS to the
god of the section. See Lannae Long's Comments for TNT A.

Response 9: Regarding the ecological and human health risk issues similar to those raised
by Lannae Long's Comment Nos. 7 and 8, as applicable, the following text is
suggested as replacement for the second-to-last paragraph:

"A BHHRA and screening level ecological risk assessment (SLERA) were
performed for TNTB (IT, 2000d). Total soil was found to exceed the cancer
(IE-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<IE-5 and
HI<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
rernediated 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 RAOs based on aquatic receptors was unwarranted."

Comment 10: Section 3.1.1.3. TNT C. See Lannae Long's Comments for TNT A.

Response 10: Section 3.1.1.3 of the text will be revised consistent with the response to
comment to Lannae Long's Comment No. 7. The following text will be
replaced for the second-to-last paragraph in Section 3.1.1.3:

"A BERA was performed for TNTC (IT, 2001a), 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 remedial goal options (RGO), and
that ecological risk be re-evaluated in the FFS based on cleanup of areas

rN3%PBOWM2 G WC&PNSACE-NASH daCW17M3(1I B PM) 17



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."

It is noted that revision to the TNTA&C FFS is ongoing. A discussion of
ecological risk, the agreement regarding cleanup to human health RGOs, and
the revised ecological HQ values will be included in the FFS.

The last paragraph of Section 3.1.1.3 will be revised consistent with Lannae
Long's Comment No. 8. The following text is suggested:

"A baseline human health risk assessment (BHHRA) was also performed for
exposure to TNTC soil, surface water and sediment (IT, 2001d). 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., incremental lifetime
cancer risk>IE-5) and noncancer hazard (i.e., hazard quotient>l). 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>E- IE
5), and cancer risks associated with exposure to sediment contributed
significantly (ILCR>1E-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. "

Comment 11: Section 3.1.2.1. WARWP. last Para. See Lanne Long's Comment No. 8.

Response 11: The last paragraph of Section 3.1.2.1 will be revised consistent with Lannae
Long's Comment No. 8. The following text is suggested:

"A baseline human health risk assessment (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>11E-5) and noncancer hazard (i.e., hazard quotient>1)
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."

Comment 12: Section 3.1.2.2, PRRWP, last 3 Para. See Lannae Long's Comment Not8.
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Response 12: The third paragraph on page 3-20 (Section 3.1.2.2) will be revised consistent
with Lannae Long's Comment No. 8; the first paragraph below is the
replacement text. Also, the second paragraph below is replacement text for
the last paragraph on Page 3-15 to introduce the PRRWP 'hot-spot" removal
concept from a risk management perspective.

"A baseline human health risk assessment (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.,
incremental lifetime cancer risk>IE-5) and noncancer hazard (i.e., hazard
quotient>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."

Comment 13:

Response 13:

Comment 14:

Section 5.4, General. It is not clear why background GW samples were
compared to EPA Region 9 PRGs. I suggest not comparing the
background data to PRGs. I suggest analyzing background data on its
own In a qualitative, and statistical or quantitative manner to describe
outliers or bad datum.

Agreed. The intent of comparing background data to PRGs was to show that
some inorganics may represent a residual risk at background concentrations.
The comparison was not intended to make any implication as to outliers or
bad data. The set of background wells will be finalized after two additional
background wells are installed and additional samples and water level
measurements are collected from existing potential background wells.
Because a set of background wells has not yet been finalized, reference to
background concentrations will be deleted from this report.

Section 5.4, para. 2. Reword I' sentence.

Response 14: The following text is a replacement for the first two paragraphs of Section 5.4:

The use of PRGs as a screening criteria has been replaced by risk-based
screening concentrations (RBSC). See Response No. 6 by USACE-L. Long.
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Comment 15:

Response IS:

Comment 16:

Response 16:

Comment 17:

Section 5.4. Para. 4. It Is unclear why you would compare SPLP data to
EPA Region 9 PRGs. The purpose of SPLP data at this time is not to
compare the SPLP data to background and EPA Region 9 PRGs. I
suggest having SPLP data stand alone for now, and In the coming year
have discussion and agreement among USACE, OEPA and NASA about
the objectives on using SPLP data, if it is used at all. I do not believe
SPLP data will be used directly In any risk assessment, so SPLP data
should not be handled In such manner.

As recommended in the comments from USACE-CX, all SPLP data will be
removed from the report and provided under separate cover. The data will not
be compared to any regulatory criteria

Section 6A.9, down gradient wells. I believe other wells were considered
down gradient bedrock wells besides Bed-22 and Bed-27. Bed-17 north of
TNT A, Bed-18 east of TNT A, Bed-1S east of the Reactor Site, and
possibly Bed-19 north of TNT C. For risk assessment, these wells will be
used to simulate worst case off-site residential GW use. I suggest
summarizing all down gradient data here, not just data from the two new
wells.

Agreed. The following text will be inserted into Section 6.4.9 after the last
sentence: "It is important to note that these perimeter wells represent
groundwater impacts from a number of PBOW source areas. While previous
discussions for each site summarized worst case exposure scenarios for
groundwater migrating from these source areas, perimeter wells represent the
affects of natural attenuation on these concentrations and provide an
indication of current exposures at the perimeter boundary." For completeness,
analytical data previously discussed for downgradient source area wells is also
summarized in this section.

Section 6.4.10. page 6.23. My copy Is missing this page.

NJ

Response 17:

Comment 18:

Response 1M

Review of internal copies of the report indicates that this an isolated error that
must have occurred in the reproduction process.

Section 6.4.10.2, Prd quarter April 2002. A summary of all nitroaromatic
detections should be Included here, regardless of EPA Region 9 values or
not. The nitroaromatics in background wells indicate either a wide-
spread nitroaromatic problem at PBOW, or a problem with sampling
and analysis. Detected nitroaromatics in background wells should not be
compared to EPA Region 9 PRGs as a way to delete the datum or data
from comment in the text. All nitroaromatic detections in background
should be addressed.

Agreed. The text will be revised to discuss all detections in the background
wells.
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Comment 19:

Response 19:

Comment 20:

Response 20:

Comment 21:

Response 21:

Section 6.6 and all subsections in 6.6. SPLP data. SPLP data should not
be compared to EPA Region 9 PRGs at this time. It is Important to
analyze for any correlation between soil concentrations and GW
concentrations to help determine potential GW sources.

As recommended in the comments from USACE-CX, all SPLP data will be
removed from the report and provided under separate cover. The data will not
be compared to any regulatory criteria.

Section 7.1.. background screening values. During the 11 Sept 2002
PBOW group meeting, it has been decided on appropriate data points for
the development of background screening values for metals, and 2 other
rounds of data will be taken through 2003 for this effort. I suggest
waiting until then to recalculate UTL on appropriate data points, and
provide rationale for the data points not appropriate.

Agreed. Background values will be recalculated following additional
sampling.

Section 7.1.2. background PAH and BTEX. It is the assumption that
there are PARs and BTEX naturally occurring in the PBOW area. For
risk assessment purposes, PARs and BTEX will not summarily be
screened out of the AOC GW data sets just because PARs and BTEX
were detected In background wells. There needs to be strong background
data analysis to show that the PAHs and BTEX levels are regional
variations to use the data for screening. Otherwise, the data will be used
on the backside of a risk assessment in a qualitative manner to help
determine if any part of on-site PAH and BTEX concentrations can be
attributed to regional background. I suggest providing data analysis with
the objective of being able to state that there are naturally occurring
PAHs and BTEX as levels detected, or there Is not enough Information
and the data will be used on the backside of a risk assessment.

It is agreed that BTEX and PAHs will not be summarily screened out based on
a background screening level (i.e., MDCs or U Ts). Clearly, there is much
variation in BTEX/PAH concentrations across the site and among the
background wells. For example, PAHs and BTEX are detected in background
well PB-BED-MW24 at concentrations I to 2 orders of magnitude higher than
in the other background wells. However, several site wells exhibit
BTEX/PAH concentrations appreciably greater than those found in PB-BED-
MW-24. Thus, even though it is generally believed that virtually all
BTEX/PAHs present is naturally occurring, BTEX/PAHs cannot be removed
from consideration as "site-related" contaminants based solely on a
quantitative comparison of site to background concentrations.
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It is recommended that a spatial evaluation of BTEX and PAHs be performed
that would include site and background groundwater locations. Vertical
correlation-especially with regard to lithologic unit-would be considered as
well as horizontal. Additionally, existing information should be gathered, as
available, concerning regional variations, again, with respect to lithologic
units. This evaluation should be completed after the planned April 2003
round of groundwater sampling is completed. As part of this evaluation, the
monitoring wells should be evaluated for hydrogen sulfide content. The
presence of hydrogen sulfide is commonly associated with PAHs/BTEX that
may be found in the Delaware Limestone. Also, hydrogen sulfide
concentrations in background well PB-BED-MW24 screened in the Delaware
Limestone, exceeded the range of the instrument (i.e., >500 ppm) during the
July 2002 sampling period.

It is anticipated that the results of the study would have to be interpreted
qualitatively as well as quantitatively, and that it would yield no obvious
"bright-line" concentration to be used in background screening for risk
assessment or other purposes. Instead, it would likely be used to facilitate
informed site management agreements.

Section 5.4.2 will be revised to indicate that BTEXIPAHs will not be
summarily screened out based on a screening concentration. Brief mention
will be made of the need for additional study of the PAHs/BTEX. This
section will also be revised to state that the lower of the UTL or MDC will be
used for screening inorganics.

Comment 22:

Response 22:

Comment 23:

Response 23:

Comment 24:

Section 7.5. SPLP data should not be compared to EPA Region 9 PRGs.

Agreed. As recommended in the comments from USACE-CX, all SPLP data
will be removed from the report and provided under separate cover. The data
will not be compared to any regulatory criteria.

Section 8, recommendations. Clear rationale and specific objectives
should be defined before recommendations become final. For example
off-site survey and sampling may or may not fill an objective. A better
objective recommendation could be: Determine the extent of
nitroaromatics in groundwater downgradient from the north fence line.

The recommendations will be revised to present a clearer rationale and
objective. Recommendations decided at the September 11, 2002 meeting will
also be incorporated. Please see response to Jim Beaujon's Comment No. 19
for revised recommendations.

Data Tables for AOCs in Document Tables. It would be helpful to have
in a data summary column, the maximum detected concentration for
each AOC, even if the maximum concentration is less than EPA Region 9 K)
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I
PRGs. This easy Info would help FUDS semi-annual chemical reporting
requirements to HQ.

Response 24:

Comment 25:

Response 25:

Comment 26:

Response 26:

Comment 27:

Response 27:

Comment 28:

Agreed. This information will be provided in the tables, as requested.

Section 7.1.2. background PAH and BTEX. It is the assumption that
there are PARs and BTEX naturally occurring In the PBOW area. For
risk assessment purposes, PARs and BTEX will not summarily be
screened out of the AOC GW data sets just because PAHs and BTEX
were detected In background wells. There needs to be strong background
data analysis to show that the PARs and IDTEX levels are regional
variations to use the data for screening. Otherwise, the data will be used
on the backside of a risk assessment in a qualitative manner to help
determine If any part of on-ste PAH and BTEX concentrations can be
attributed to regional background. I suggest providing data analysis with
the objective of being able to state that there are naturally occurring
PARs and BTEX as levels detected, or there is not enough information
and the data will be used on the backside of a risk assessment.

Comment is a repetition of Lannae Long's Comment No. 21; please see
response to Comment No. 21.

Figures. It would be helpful to have on one map, all the well locations to
give a site-wide overview of the well system. For example, there is a map
seemingly unattached to any project report and has no figure number
that I recommend to be In the report. In the control boxes, it is Job NO.
825635, drawing number 825635ES.017. Some of the maps included in
the report do not have the new wells Indicated on them, or there are no
wells (not even In light gray shade) indicated except for a pointed few.

Figure 2-2 is a site map with all of the wells on it. Some of the figures do not
include all of the wells (e.g., Figure 6-3) because water levels were not
recorded site-wide until February 2002. Figures will be revised to show all
site wells. Gray scale will be used where appropriate to distinguish
overburden/weathered shale wells from bedrock wells.

Appendix 0. Section 0.13. A more rigorous check on each datum
following your protocol should help eliminate inappropriate data from
data sets.

Agreed. This appendix (now Appendix L) is being rewritten. Because a set
of background wells has not yet been finalized, reference to specific
background concentrations will be deleted in the revised report.

General. How we look at groundwater data from this time forward
should incorporate the 11 Sept 2002 meeting minutes. In the future, those
minutes need to be reflected in subsequent reports.
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Response 28: Concur. September 11, 2002 meeting minutes will be reflected in this and
future reports.

Reference: Comments receivedfrom Doug Mullendore (dated I November 2002)

Comment 1:

Response 1:

Comment 2:

Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

Page 34, l't Complete Paragraph, 2 n Sentence. Suggesting changing
unexceptable to unacceptable.

Agreed. The wording change will be performed.

Page 4-11 and 4-12. Suggest changing "US. Liquids Office" to "U.S.
Liquidsfacility".

Section 4.9, 2rd paragraph, 2nd sentence, Page 4-11, "U.S. Liquids office" will
be changed to "U.S. Liquids facility". Same paragraph, 3Yd sentence, Page 4-
12, change "U.S. Liquids office" will be changed to "U.S. Liquids facility".

Page 5-4. 2nd Paragraph. Last Sentence. As the main data user of the
SPLP data it was not my intention to have extract analytical results
compared to any residential tap water risk screening criteria. If this is to
be done I recommend that Shaw consult with both USACE and Ohio
EPA risk assessment personnel to ensure that such comparisons are
appropriate. Any consultations and agreements should be referenced in
the report

Agreed. While the SPLP method is widely utilized, there has been no
standard method developed for the interpretation of the results. In general,
most studies and guidance documents from other states available for review
do compare the SPLP results to state or federal drinking water standards.
However, it is agreed that the SPLP data should be presented without
interpretation at this time and that discussions need to be held with USACE
and OEPA to determine the objectives for this data. All comparison to any
regulatory criteria will be removed from the report

Page 6-4. Paragraph. The significance of this horizontal hydraulic
gradient needs to be discussed in layman's terms in the report. Is the
gradient higher within the trough thus representing a preferential
pathway for contaminant transport?

The gradient represents the slope of the water table. The larger or higher the
gradient, the steeper the slope. In the case of the troughs at PBOW, the
gradient is steeper into the trough than it is within the trough. Therefore, the
trough can be a preferential pathway for contarminants. "Groundwater slopes"
will be inserted into the text following "Horizontal hydraulic gradient" in the
first sentence to clarify the definition of gradient. Also in the first sentence,
"troughs" will be preceded by the term 'preferential pathways."

K,)
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Comment 5:

Response 5:

Comment 6:

Response 6:

Page 6 5. Section 612.3. 2n Sentence. This sentence was misleading and
needs clarification within the text of the report. After reading the
paragraph several times I understood the sentence to mean that
groundwater connectivity between the overburden and limestone bedrock
is limited. This is based on the vertical gradient between overburden and
bedrock groundwater. If this is a correct Interpretation than such a
sentence stating the conclusion of the analysis of vertical gradients should
be added to the paragraph.

Agreed. The following sentences will replace the second sentence in this
section: "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 into the bedrock."

Page 6-6. Section 6.2.4. The first sentence of this section states "no clear
correlation exists between...in site wells". Succeeding sentences and
paragraphs discuss correlations that existed at the site. This reviewer
misses the subtleties of the first sentence and it appears that seasonal
correlations do exist at the site, which influence water levels, although not
on a monthly basis. I suggest revising this section to focus on the seasonal
correlations (effectively deleting the phrase mentioned earlier).
Additionally, this reviewer suggests that text be added to the report
indicating optimal sampling times for overburden groundwater sampling.

Agree. The following text will replace the first two sentences of this section:
"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 my
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 discemable from total monthly
precipitation data shown on Figure 6-12."

The following text will be added after the fourth sentence of this paragraph:
'Therefore, the optimal time for sampling of overburden monitoring wells
would be from January through July."
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Comment 7:

Response 7:

Comment 8:

Response 8:

Page 6-7. Section 6.3. Last Paraeraph, Last Sentence. Suggest adding a
reference where the reader can find this analysis in the report. I believe
Appendix 0, Section 0.2.0 is the correct reference.

Reference to Section L.2.0 (former Appendix 0) will be added to the end of
this paragraph.

Pare 6-8. Section 6A.1.2. 1 find It Interesting that sulfate and sodium are
the dominant anion and cation (on a equivalanceAiter basis) found in well
PB-BED-MW14 and overburden wells sampled during this and previous
sampling. When compared to the results of PB-BED-MW24, a
downgradlent well also completed in the Delaware Limestone, where Cat+
and HCOj are the dominant Ions present, It appears that the red water
ponds have changed the geochemistry of the deep water bearing zone.
How such a change could Impact the solubility of such inorganic ions as
arsenic needs to be discussed somewhere in the report.

Th report will explain that an increase in the concentrations of cations and
anions in groundwater can change the mobilities of trace elements via several
different mechanisms. An increase in the concentration of one or more major
elements can affect the adsorption of trace elements by competing for sorption
sites. For instance, divalent cations generally compete for the same sorption
sites. A large increase in the concentration of calcium or magnesium from a
site activity can displace an adsorbed trace element such as lead, thus
increasing its mobility. Likewise, a large increase in sulfate from site
activities can displace arsenate, which competes for the same anionic sorption
sites.

Increases in anion concentrations can increase the solubilities of metals by
formation of aqueous complexes. For instance, lead has an affinity to form a
series of chloride complexes (PbCl, PbC120, PbC13. Pb 2 , etc.), which can
enhance lead solubility in a high-chloride environment. Each metal has a
unique set of affinities for forming such complexes. Some metals form
complexes with chloride, fluoride, sulfate, carbonate, bicarbonate, nitrate,
phosphate, and hydroxy anions to varying degrees, depending on the metal.
This is why seawater contains dissolved metal concentrations that exceed the
solubility limits in fresh water.

Comment 9:

Response 9:

Comment 10:

Page 6-8, Section 6.4.1.2, Wet Season Sampging Event (Apil), Next to Last
Sentence. Should "was" be "were"?

Section 6.4.1.2, 2002 Wet Season Sampling Event (April), 4!h sentence will be
reworded.

General comment. Since it appears groundwater has been impacted by
nitroaromatics in the Pentolite Road Red Water Pond area and no
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K1- bedrock wells are located within this AOC, I suggest a bedrock well be
installed in the vicinity of the ponds.

Response 10:

Comment 11:

Response 11:

Comment 12:

Response 12:

Comment 13:

Response 13:

Comment 14:

Two wells exist in the interpreted downgradient direction of the Pentolite
Road Red Water Pond based on the May 2002 groundwater contours
presented on Figure 6-4 of this report. These wells provide information on the
impact of site related contamination to the bedrock aquifer. As noted,
however, there are no bedrock monitoring wells within the Pentolite Road Red
Water Pond Area. Water level data in this area could be valuable in
determining the potential migration pathways from the overburden to the
bedrock aquifer. Based on review of existing groundwater data, one
additional well paired with an existing overburden well will be recommended
to monitor bedrock contamination at the Pentolite Road Red Water Ponds.
Numerous overburden wells in this area show contamination and the exact
location of the new bedrock well will be determined in future discussions with
the USACE and OEPA.

Page 6-9. Section 6A.2.2,2001 Dry Season Samp 1ini Event. 4h Sentence.
Was naphthalene detected at levels above the risk based screening
criteria?

Yes. Naphthalene was detected above the preliminary screening level in both
bedrock wells associated with the Pentolite Area (PB-BED-MW15 and PB-
BED-MW23). The text will be adjusted to indicate that it was above the
preliminary screening level.

Page 6-11. Section 6.43. 7 and 8e Sentences. According to Figure 6-4
BED-MW17 seems to be located more side gradient to than downgradient
of TNT Manufacturing Area A; while BED-MW18 seems to be
upgradient of TNT Manufacturing Area A.

Yes. The text will be adjusted as per the comment.

Page 6-11. Section 6.4.3.2. Are the 3 nltroaromatic compounds detected
during the dry season sampling the same 3 that were detected during the
wet season sampling? If so suggest this be added to the text of the dry
season sampling.

Yes. The nitroaromatics compounds detected during the wet season were the
same as detected during the dry season. Those compounds (4-A2,6-DNT, 2-
A4,6-DNT, and 2,4,6-TNT) will be added to the "2001 Dry Season" text.

General Comment. I'm perplexed regarding the discovery of
nitroaromatic compounds in wells that based on figure 6-4 appear to be
side gradient or upgradient from contaminated source areas (TNT
Manufacturing Area A). Looking at information contained in Table 6-1
it appears that the water level in PB-BEDMWI7 was measured as S98'

KN3PBOW=O G WC&RXUSACE-NASH.docWl703(1:18 PM) 27



above MSL In May of 2002. Suggest, Shaw review the contour value of
608.14' and determine if it is accurate.

Response 14: Figure 6-4 elevation of 608.14 is incorrect. The correct value is 598.03. The
figure will be updated with correct value. Even with the correction to the
groundwater contours, the observation is accurate that the contamination in
the nearby wells appears to be upgradient and cross gradient. When
interpreting the distribution of contaminants in PBOW groundwater, it is
important to recognize any uncertainty in the groundwater flow regime. A
generalized cross-section has been inserted (Figure 64A) which illustrates the
PBOW groundwater site conceptual model. The cross-section shows the
geologic units, the overburden/shale and bedrock water-bearing zones, the
interrelationship between these components, and the possible contaminant
migration transport routes.

Given the lack of off-site wells to further define groundwater flow in the area,
groundwater contours shown on all overburden and bedrock figures will be
dashed to imply that they are inferred. Future work may aid in better defining
groundwater flow in this area.

Comment 15:

Response 15:

Comment 16:

Response 16:

Page 6.12, Section 6.43.3.2002 Wet Season Sampling Event, 1" Sentence.
Should 2-, 3- nitrotoluene be 2-nitrotoluene and 3.nltrotoluene? If so
clarify as necessary.

2-, 3-nitrotoluene will be changed to 2-nitrotoluene and 3-nitrotoluene.

Page 6.14. Section 6.4.4.3. It should be noted that the dominant ions in
the TNTB-BEDGWOO4 are calcium and sulfate, which Is different from
what is normally found in the shale at PBOW. This is of particular
interest because the overburden groundwater is also sulfate controlling
(reference the results for MK.MW16 and MK-MW-17) and TNTB-
BEDGWO04 Is located near a washhouse where sellite (Sodium sulfite)
was used. I believe this could be an indication that while this well has not
had nitroaromatic contamination detected, it does appear to have been
Impacted by TNT Area B operations In the vicinity of TNTB-
BEDGWOO4.

Agreed. The following text will be added to Section 6.4.4.3: "Well TNTB-
BEDGW-004 is located near a washhouse where sellite (sodium sulfite) was
used, and groundwater in the vicinity may have been impacted by site
operations. Sulfite will oxidize to sulfate in an oxidizing environment and
raise sulfate concentrations above background levels. Wells impacted by
sulfate can be identified by an anomalously high sulfate/chloride ratio. For
instance, the October 2001 and April 2002 TNTB-BEDGW-004 samples
exhibit sulfate/chloride ratios of 17 and 57, respectively. In comparison, the
sulfatelchloride ratios for the background samples are all below 1.9, with a
mean of 0.4."
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Comment 17:

Response 17:

General Comment. Suggest that some discussion on whether the
bedrock/overburden water zones are considered a reducing or oxidizing
envirnment be Included in this report Further, a discussion of how
nitroaromatics react/degrade in such an environment should also be
included

The following text will inserted into the conclusions of the report. "Evidence
available to evaluate the redox state of the groundwater includes oxidation-
reduction potential (ORP), dissolved oxygen (DO), and sulfide. The 95 ORP
field measurements available from background and non-background wells
sampled from November 1997 through July 2002 range from -411 to +390
mV, with a median of -144 and a mean of -145 mV. The 106 DO
measurements from the same data set range from 0.00 (nondetect) to 15.8
mg/L; however, most of the samples that had negative ORP also had low or
nondetectable DO, providing independent evidence of reducing conditions. In
addition, some wells had detectable sulfide in excess of 50 ppm, and some
other wells were not sampled for safety reasons because of high hydrogen
sulfide vapors.

The strong evidence for reducing conditions suggests that anaerobic microbial
degradation pathways will be dominant over aerobic pathways. Four separate
anaerobic TNT degradation pathways are known to exist (Ellis et at., 2001).
Intermediate degradation products from these pathways include:

4-Hydroxylamino-2,6-dinitrotoluene
2-Hydroxylamino-4,6-dinitrotoluene
2,4-Dihydroxyl-amino-6-nitro-toluene
4-Amino-2,6-dinitro-toluene
2-Amino4 ,6-dinitro-toluene
2-Amino-5-hydroxyl-4-hydroxylamino-6-nitrotoluene
2,4-Diamino-6-nitrotoluene
2,4,6-Triamino-toluene
2,4,6-Trihydroxytoluene
4-Hydroxytoluene

The last intermediate, 4-hydroxytoluene, will degrade to toluene, which in
turn, will degrade to benzoate under anaerobic conditions."

Reference:
Ellis, L.B.M., Hershberger, C.D., Bryan, E.M., and Wackett, L.P. (2001)
'The University of Minnesota BiocatalysislBiodegradation Database:
Emphasizing Enzymes," Nucleic Acids Research, 29: 340-343."

Comment 18: Figure 6-26. Please add the amino substituted nitroaromatics to this
figure.
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Response 18:

Comment 19:

Response 19:

All soil SPLP data (including Figure 6-26) will be removed from this
groundwater report and will be issued under separate cover at a later date.
The addition of amino substituted nitroaromatics will be added to this figure.

General Comment Regarding SPLP Information. Please add a discussion
regarding the leaching of nitroaromatics from soils Into the groundwater.
We need to start maildng the case that the leaching model provided in the
Soil Screening Level guidance is overly conservative. Additionally, we
need to postulate on bow the soil removal actions completed at PBOW
might impact groundwater. It appears from the figures that leaching of
nitroaromatics at soil concentrations prescribed by the decision document
might be modeled by a simple linear relationship (y=mx+b). I would
suggest developing a table that shows the action levels concentrations and
the predicted leachate concentration.

All soil SPLP data will be removed from this groundwater report and will be
issued under separate cover at a later date. A comparison to the SSLs, as well
as action levels, will be included in the submittal of the SPLP results.

U_)t

Reference: Comments on Typing Errors and Minor Corrections (dated I November 2002)

Comment l:

Response 1:

Comment 2:

(a) Paye 1-2: 2Pd bullet. Change "second semi-annual round" to "wet
season round". Sentence above Section 1.1- (b) The appropriate
capitalization of document titles was lost when the page was printed.

(a) "second semi-annual " will be changed to "wet season." (b) Documents
will be properly capitalized.

Page 1-5. item no. 2. Change "plumes" to "flumes".

Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4:

Comment 5:

"plumes" will be changed to "flumes".

Pajxe 2-1. 5kb line from bottom. Change "Pentalite Area Red Water
Ponds" to "Pentolite Road Red Water Ponds".

"Pentalite" will be changed to "Pentolite" and "Area" will be changed to
"Road".

Page ?2.- Section 2.2.2 1's sentence. Change "are shown on a revised
regional geologic map" to "outcrop across PBOW".

"are shown on a revised regional geological map" will be changed to "outcrop
across PBOW".

Page 2-3. Section 2.2.3, 1" varavrah. 4h line. Change "As shown on the
updated Figure 2-9" to "As shown on Figure 2-9"'.
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Response 5:

Comment 6:

Response 6:

Comnment 7:

Response 7:

Comment 8:

Response 8:

Comment 9:

Response 9:

Comment 10:

Response 10:

Comment 11:

Response 11:

Comment 12:

Response 12:

Comment 13:

Response 13:

"the updated" will be removed from 5th sentence, Section 2.2.3, Page 2-3.

Page 3-4. 4k" line of words. Change "unexceptable" to "unacceptable".

This paragraph will be revised (see previous responses to comments).

Page 4.4. (a) TNTC- Shouldn't soil sample number "AB066A" be
"S0066A"? (b) West Area Red Water Ponds- The reference to "DP1O"
should be "DP13".

(a) "SO" will replace "AB" on the soil sample identification numbers. (b) The
reference to "DPIO" will be changed to "DP13"

Page 4-5,3 line paragraph. Change "site-wide SAPS to "Site-wide SAP".

"site-wide" will be changed to "Site-wide".

Page 4-7. last paragraph on page. TPB-BED-16" should be "PB-BED-
MW16".

"PB-BED-16" will be changed to "PB-BED-MW 16".

Page 4:9. 2"' line. Change "site-wide QAPP" to "Site-wide QAPP".

According to the References, site-wide is not part of the title to the QAPP.
therefore, it should not be capitalized.

Page 6-20: (a) 2002 Wet Season paragraph. Change "No nitroaromatics,
VOCs, SVOCs were" to "No nitroaromatics, VOCs, or SVOCs were". (b)
Section 6.4.7.3, In sentence- Change "upon reviewing" to "during".

(a) The word "or" will be inserted between VOCs and SVOCs. (b) "Upon
reviewing" will be changed to "during".

Page 6-21, Section 6.4.8.3. 5t" line. Change "levels only during" to "levels
during".

The word "only" will be removed from the 5th line.

Page 6-23: (a) Section 6A.9.3. 4 h line. Change relevant to Benzene and
methylene chloride were". (b) Section 6.4.10- Edit for clarity the sentence
that begins with "Overburden monitoring".

(a) The word "was" will be changed to "were". (b) 4 h sentence, Section
6.4.10, Page 6-27 will be changed to "Overburden monitoring well IT-MWO1
was selected to be sampled as part of the dry/wet season sampling events due
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to its location and possible use in determining background overburden
groundwater values."

K>
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RESPONSE TO COMMENTS
U.S. ARMY CORPS OF ENGINEERS (HTRW-CX)

2002 GROUNDWATER DATA SUMMARY AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO

(Report dated August 29, 2002)

Reference: Conmemr receivedfrom Cheryl Groenjes (datedNovember13, 2002).

Comment 1:

Response 1:

.ES!2. 3rd and 4* paraugraph. The text here states that free phase
hydrocarbons, BTEX and TPH detections found in PBOW bedrock GW
wells are interpreted as naturally occurring due to Information on drilling
notes, photographs, and hydrogen sulfide readings. The text later makes
statements of lesser assurance. Suggest the text within these paragraphs be
clarified with some additional details as to what in the drill logs, photographs,
and elevated?? MS2 readings lead to the interpretation presented. Further
suggest identifying what the raw data chromatograrns show about the source
materials and how that impacts this Inteapretation. An additional source of
evidence may be obtained from background wells A fuel fingerprint
chromatogram of this naturally occurring petroleum would be beneficial for
the comparison and evaluation on onsite well data. (Per later text
discussions, it looks as if this was may have been done and can just be
incorporated here)

As suggested, the paragraphs will be restructured and additional details added to
further the interpretation of hydrocarbons encountered being from natural sources.
The paragraphs will state: "Quarries mining the Delaware Limestone in the
vicinity north of PBOW are reported to have encountered naturally occurring
hydrocarbons. Free-phase hydrocarbons and benzene, toluene, ethyl benzene, and
total xylene (BTEX) analytical compounds detected in the groundwater of PBOW
bedrock monitoring wells are also interpreted to have a similar origin. The
similarity based upon the majority of wells with hydrocarbon detections screened
in the Delaware Limestone, the widespread location of hydrocarbon contaminated
monitoring wells (northeast side of site to far west side), drilling borelogs with
notes of hydrocarbon in the Delaware limestone bedrock, photographs of
petroleum hydrocarbon on Delaware limestone rock cores, and detection of
hydrogen sulfide that is typical to that found in the Delaware limestone."

Unfortnately, the raw data chromatograms are able to add no additional
information in the interpretation between a natural and an anthropogenic source.
Too many variables (weathering, age, type of petroleum, etc.) are present between
the two sources to present an interpretation. For a meaningful explanation, a
chromatogram of the Delaware specific natural hydrocarbon must be available for
the interpretation.

Comment 2: P.14. 13.2nd paragraph. PBOW is stated as manufacturing TNT, DNT,
and PEMN during its four years in operation. However, text here notes D &
D activities occurring at all TNT and DNT lines. This does not address
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PETN production. Clarify In these preliminary discussions where the PETN
production was done, and whether there are records available documenting
the D& D of this area as well as TNT/NT producion lines.

I

Response 2: D&D activities for the PETN area are listed with the TNT/DNT D&D activities in
the SAIC, 1995, Site Management Plan. The second paragraph on p. 1-4 in
Section 1.4 will be replaced with the following two paragraphs:

'The United States Army began decontamination and decommissioning (D&D)
all TNT, DNT, and PEIN lines in September 1945. Three areas manufactured
TNT and DNT (MNTA, TNTB, and TNTC) and one area manufactured PETN.
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 PEWN Area contained three
pentolite lines with a designated capacity of 7,000 pounds per 24 hours (Morrison-
Knudsen Ferguson Corporation [MK], 1994 and Science Application 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. Buildings and structures were demolished and burned
where possible. 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 (MY, 1994)."

Comment 3:

Response 3:

Comment 4:

Response 4:

P3-2. 3.1.1.1,4 h paragraph. Clarify the appropriate Fortifier House and
Mono Rouse building numbers where the highlihted TNT detections were
found during the 1994 D & M field efforts.

"Building 143" will be inserted into the text to clarify the Fortifier House and
"Building 141" will be included for the Mono House.

P i-3, 3 Paragraph. Clrify at what concentrations the chemical classes of
VOCs, nitroaromatics, SVOC, PCBs, etc. are "present" In SWs. Apply this
to future discussions that use the same general text.

The last sentence of the 3Yd paragraph (now on Page 34) will be rewritten to state:
"Nine on-site surface water samples were collected, 8 from drainage areas and 1
from a suspect "red wator 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 pg/L of 4-2,6-DNT. Three VOC
compounds (acetone [2.95 pg/LI, carbon disulfide [1 1.5 pg/L], and methylene
chloride [3.75 pg/LJ) and I SVOC (di-n-butyl phthalate 1.3pgfL]) were detected.
Analytical results listed were the highest of each sample. Twenty metals were also
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detected. The surface sample from Wash House, Building 146 was analyzed only
for nitroaromatics& TNT concentrations were 11,000 Ig" Similar text will also
be used for other sections or samples where data will be compared against
screening levels, if available.

Comments:

Response 5:

Comment 6:

Response 6:

e 3-1. Identify the location and title (per mission) for Building 131.
This building is highlighted in reference to the risk assessment performed.

"Mono House, Building 131" text will be included on Figure 3-1.

P. 3-4.3.1.1.2, pararh. Clarify the predominant mission related to the
TNT-B area as is discussed in 3.1.1.1 for TNT-A and 3.1.L2 forTNT-C_ For
Instance, define whether the facilities main function to manufacture TNT,
DNT, PEMN, or other support features Clarify tide noted on text vs. fig 3-2
as Hypersonic "unnel" or "Testing " Facility also.

The following information will be included in the first paragraph to clarify the
purpose of TNTB: 'TNTB was used during World War I 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".

Text of the 2td paragraph wiU be changed to 'Hypersonic Testing Facilit/y' to
match the title of the area as in Figure 3-2.

Comment 7:

Response 7:

Comment 8:

Response 8:

Comment 9:

P.3-7, 2nd Paragraph. The benzene concentration highlighted as being
found in this (and other?) background well(s) should be used as noted
above in comment 1.

VOC contaminants benzene and methylene chloride, detected at concentrations
above their preliminary screening levels, as noted in the 2w paragraph on page
3-7, were from groundwater in monitoring well TNTB-BEDGW-002. The use
of the tenu "background" in the context of this report refers only to wells on the
most upgradient side of PBOW (i.e., the south and west sides). This monitoring
well, while located upgradient of the TNTB area, is not considered a
background well for the entire PBOW site.

Figure 3-3. Identify the location of Building 682 on the figure. This
building is highlighted in reference to the highest concentration of TINT
found In TNT-C that is suspected to be waste from a clay line found.

The statement in the text (page 3-14, 1st paragraph) that identifies the highest TNT
concentration from Building 682 was incorrect and will be changed to Building
692. Two building locations (Mono House, Building 681 and Fortifier House,
Building 613) not identified on Figure 3-3, will be labeled.

v3-15., 3.1.2. 374 Parasaoh. TCLP Is the leaching procedure only.
Several determinative analytical tests are done to address the compounds
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identified within 40 CFR 261. Define the compound(s) that are the basis for
the 11W determination statement made.

Response 9:

Comment 10:

Response 10:

Comment 11:

Response 11:

Comment 12:

Response 12:

Comment 13:

The compound that caused the soil to be determined a Hazardous Waste was 2,4-
DNT with a regulatory disposal limit of 0.13 mgtkg. 2,4-DNT will be noted as the
HW chemical.

m. 610 6A.2.3. The last statement on Thallium should be qualified to apply
to the filtered sample only.

Reviewing Table 6-5 that presents metal detections, thallium was not detected in
either Pentolite Road bedrock monitoring well (PB-BED-MWl5 or PB-BED-
MW23) during the months of October and April 2002. Therefore, this last
sentence in the paragraph will be removed.

Figures 6-14"**. Note that some detections Included within the figures do
not exceed the PRG as is noted within the legend. Why are some compounds
noted within text missing from the figures, and vise-versa? Suggest a
consistency so that the figures fully support a graphical depiction of the site
(CSM) and the text associated with these areas.

The text and figures will be rechecked to ensure consistency.

p.6-1 8 - 6-31. General text. Several of the figure references Included within
the document are in error. Verify the references noted within these sections
ie., figures 6-13,6-14, 615, etc. are applicable to the text being presented and
edit accordingly.

The text presenting the figures will be reviewed for all table and figure callouts
and any corrections made prior to the document being reissued.

p. 6-1 - 6-31 throuhout al 6.* sections: and 7.1 to 7-4. sections 7.1.1 and
7.1L2. There are several instances (in sections 6.*) where a comparison of
MW results to the background UTL was done and expressed as exceeding
the calculated 95%UTh. This cutdry dialogue is contradictory to the
message previously expressed - hypothesized that the occurrence of these
compounds (BTE:X SVOCs, etc.) was naturally occurring. Based on my
review of the data, however, it was noted that the values were just sightly
above the 95% UTL values (within 1 to 2 times) in mostcam In addition,
the presentation of the background data (6-25,66A.103) is an
oversimplification of the complexities of determining these characteristics of
the environmental conditions found onsite. Other issues are encountered
when attempting to apply statistics (ie, invalid assumptions about the
background population must be assumed) to determine a range for these
values Section 7.1 last paragraph of 7.1 does touch on this point, but it is too
little, too late. Suggest these complexities of the subsurface environment, and
some qualification of the weakness of these UTL values be addressed early
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within section 6. text, prior to any individual area discussion wher these
values are used. ThI is especially Important In light of the dose proximity of
these values. For instance, with the sporadic nature of this nabturlly
occur petroleum product within the bedrock formation, as well as the
limited number (5) of background weds and sampling events - suggest the
level of disepancy should be addressed on an Individual data point basis
and qualifled throughout

Response 13: It is agreed that: 1) background screening values should be used for screening only
and should not be used to make a decisive determination that site concentrations
exceed background, and 2) the issue of elevated BTEX/PAHs in site media needs
to be evaluated more closely and on a spatial, geochemical, and/or statistical basis
as appropriate.

For this revised report, analytical concentrations will not be compared with
calculated background data. When background groundwater data values are
presented, exceedance of a screening value should not be interpreted to mean that
the site concentration is necessarily associated with site activities. Instead,
exceedance of background, especially when marginal, indicates that further
evaluation may be required This evaluation may include a statistical population
test of site to background analytical results; it may also include a geochemical
and/or spatial evaluation. A more complete discussion of the revised approach to
be taken for background screening/comparisons is included in the response to
Becky Tenry/Jim Beaujon Comment No. 19.

PAFs and BTEX will not be summarily screened out based on a background
screening level as discussed in the response to Lannae Long Comment No. 21. A
portion of that response is included below:

It is recommended that a spatial evaluation of BTEX and PAs be performed that
would include site and background groundwater locations. Vertical correlation-
especially with regard to lithologic unit-would be considered as well as
horizontal. Additionally, existing information should be gathered, as available,
concerning regional variations, again, with respect to lithologic units. This
evaluation should be completed after the planned April 2003 round of
groundwater sampling is completed. As part of this evaluation, the monitoring
wells should be evaluated for hydrogen sulfide content. The presence of hydrogen
sulfide is commonly associated with PAHs/BTEX that may be found in the
organic-rich shales. Also, hydrogen sulfide concentrations in background well
PB-BED-MW24 screened in the Delaware Limestone, exceeded the range of the
instrument (i.e., >500 ppm) during the July 2002 sampling period.

It is anticipated that the results of the study would have to be interpreted
qualitatively as well as quantitatively, and that it would yield no obvious "bright-
line" concentration to be used in background screening for risk assessment or
other purposes. Instead, it would likely be used to facilitate informed site
management agreements.
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Sections 6 and 7 will be revised to reflect the above discussion.

Comment 14:

Response 14:

n. 6-26 6.5. The results from the analyses of bedrock LNAPL found In
various areas as expressed here for BTEX, GRO, and DRO provide some
value (quantitated as containing more light-end petroleum compounds vs.
heavy-end compounds), but do not provide any insight to the nature of this
material, whether they are likely from a smilar or different soures, etc.
Contact the lab that analyzed these samples and ask for an assessment of the
type of fuel - whether they believe It represents one or a mixture of rerined
petroleum product(s) - or ff it Is thought to represent a naturally occurring
source. A determination of sulfur content for this material may also be
considered for future efforts to help determine the nature of the sources of
these LNAPLs. Include the lab analyst's professional judgment and a copy
of the chromatograms within the document. Is this LNAPL material
speculated as the natural petroleum associated with the bedrock, or are other
anthropogenic sources known or suspected? Use professional judgment to
express the potential sources for this material and incorporate those here as
wel.

The lab was contacted and is unable to provide any additional information
regarding the samples. Typically, laboratories deliver analytical results without
interpretation. To verify the origin of naturally-occurring hydrocarbons requires
specialized testing beyond the capabilities of most analytical labs and standard
EPA methods. The accepted methods allow identification of compounds for
which standards are available and chromatographic patterns are recognizable.
Identification is hindered by the alteration of established patterns due to
evaporation, exposure, and biodegradation. Specialized labs with modified
methods and petroleum-specific calibration standards, including weathered
standards, should be used. A copy of the chromatograrns will be inserted into the
report (Appendix 0).

1--

The following text will be added: "Monitoring well MK-MW20, which is located
downgradient from the Upper Toluene Tanks, had detections of toluene, gasoline
range organics (GRO) and diesel range organics (DRO). Although the sample had
detections of hydrocarbons in the gasoline and diesel ranges, the chromatograms
did not resemble the gasoline and diesel standards. In the GRO chromatograrn,
the predominant peak was from toluene. The sample did not contain
concentrations of several components of the gasoline standard such as the
methylpentanes, heptane, ethylbenzene, xylenes, or trimethylbenzene. Although
weathering of the hydrocarbons would lower the concentrations of the alkanes, the
aromatic compounds should stl be present. The lack of benzene, ethylbenzene,
and xylenes in the 8260B analysis confirms that it is probably not gasoline. Only
two single components of the diesel standard were present in the sample.
Therefore, the potential source of the contaminants in the groundwater appears to
be from the storage of toluene in the Upper Toluene Tanks." ., 1,
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'Monitoring well PB-BED-MW16 is also located downgradient from the Upper
Toluene Tanks. The sample contains a mixture of hydrocarbons in the gasoline
and diesel ranges. Early eluting compounds are not evident in the 8260B
chromatogram. This may be due to weathering. Although many of the single
components of gasoline are present they do not appear in the same ratios as the
gasoline standard. Usually, total xylenes and toluene are present in similar
concentrations. Since the relative concentration of toluene is low, the Upper
Toluene Tanks are an unlikely source. More specialized analytical methods are
necessary to determine the exact nature of the product."

'"Groundwater samples were collected from TNTA-BEDGW-001 and PB-BED-
MW16. Their chromatograrns are similar, and the concentrations of components
are very similar. Since early eluting compounds are present, little weathering
appears to have taken place. Although many of the single components of gasoline
are present, they do not appear in the same ratios as the gasoline standard. The
concentration of total xylenes compared to the other aromatics is high. More
specialized analytical methods are necessary to determine the exact nature of the
product. The presence of sulfur-like odors indicates that the source may also be
naturally-occurring."

Comment I5:

Response 15:

Comment 16:

Response 16:

P. 6-27 - 6-31. 66.*and p.7-14.7.5. The application the SPLP explosives data
and speculation expressed here Is Irrelevant and unadvised. Suggest future
sampling efforts remove this protocol as lacking value and focus monies to
GW sampling as an indication of site conditions and the leachability of these
compounds into GW.

It is agreed that the SPLP data, in the strict context of the groundwater report, is
irrelevant Soil SPLP data were colected to support future evaluations of the soil
to groundwater contained migration at various sites (i.e., the Redwater Ponds and
TNT Manufacturing Areas). The samples were collected during the execution of
the groundwater investigation as a cost-effective means to support ongoing soil
feasibility studies and future evaluation of the effectiveness of any soil removal
actions. All soil SPLP data will be removed from this groundwater report and will
be issued under separate cover at a later date.

p.-GeneraL It appears that the acetone detections are associated only with
the most recent sampling events conducted by IT Group. The source of this
acetone may be related to residues found with the decon solvent (Isopropyl
alcohol) used. Suggest use of disposable materials (bailer, tubing, etc.) and
dropping the organic rine from a fume sampling effort to evauate whether
this has any impact on the next round of data.

Disposable materials such as bailers, rope, tubing, filters, etc., am already used.
Based upon a meeting held September 11, 2002, groundwater samples collected
only by means of the low-flow sampling methodology will be used to determine
background quantitative values. Samples collected with a bailer will be used for
qualitative purposes. Based upon this information, each well that a groundwater

KN3VBOWW2 G&RWSACE4-X.docW19n3(4,42 PMK 7



sample is able to be collected by low-flow sampling, will continue to be sampled
in that manner. Analytical results will be reviewed following the October 2002
sampling. If acetone is still present in groundwater samples collected by low-flow
sampling means, the organic rinse maybe eliminated during the April 2003
sampling event. The decision to eliminate the organic rinse will be made by the
USACE in conjunction with OEPA.

Comment 17:

Response 17:

Comment 18:

Response 18:

,7-3, 7.1.1. last two Paraaravhs The text given here Is too brief to support
the assertion that the PAELs and BTEX are naturally occurring. The fact that
these readings coincide together does not support the interpretation, for they
can coexist from an anthropogenic source also. This section should be
augmented to Identify how the PAR and BTEX detections coincide with the
field observations, sulfide readings, and other antidotal information that was
gathered when formulating the original interpretation. See other comments
concerning the gathering of additional data that will support this assertion
als.

Additional information obtained from analytical data, field readings and
conversations with OEPA will be added to these paragraphs to supplement the
natural occurrence of BTEX and PAH.

P.7-5 . 7.21. first 6 ayh. Many of the nitroaromatic compounds detected
at PBOW are related transformation products of TNT, and 2,4DNT.
Suggest noting within the document that based on the detections of the 2- and
4-amdnoDNTs as well as other trnformation products (nitrotoluenes,
nitrobenzenes, nitroanalines, etc.) site conditions are supporting a
biodegradation of the TNT and DNT under aerobic conditions. There are a
couple of CRREL papers are available on this subject, Ie, Tech Report 90-2,
92-16. These reports also contain a multitude of references that may be
accessed, If desired.

Agreed. The following text will replace the second paragraph in Section 7.1.1
(formerly 7.2.1): 'Two of the 10 monitoring wells installed as part of the
Groundwater Remedial Investigation are located along the downgradient
(north/hortheast) perimeter of the PBOW facility. Perimeter wells PB-BED-
MW22 and PB-BED-MW27 represent groundwater impacts from a number of
P13OW source areas. Sampling during October 2001 and April 2002 detected 2,4-
DNT and 2,6-DNT above screening limits in the bedrock groundwater. Based
upon the well locations and analytical data, low levels of nitroaromatics are
migrating to offsite areas.

Evidence available to evaluate the redox state of the groundwater includes
oxidation-reduction potential (ORP), dissolved oxygen (DO), and sulfide. The 95
ORP field measurements available from background and non-background wells
sampled from November 1997 through July 2002 range fom -411 to +390 mV,
with a median of -144 and a mean of -145 mV. The 106 DO measurements from
the same data set range from 0.00 (nondetect) to 15.8 mg/L; however, most of the
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samples that had negative ORP also had low or nondetectble DO, providing
independent evidence of reducing conditions. In addition, some wells had
detecble sulfide in excess of 5O ppa, and sone other wells were not sampled for
safety reasons because of high hydrogen sulfide vapors.

The strong evidence for reducing conditions suggests that anaerobic microbial
degradation pathways will be dominant over aerobic pathways. Four separate
anaerobic TNT degradation pathways are known to exist (Ellis e al., 2001).
Intermediate degradation products from these pathways include:

4-Hydroxylamino-2,64initrotoluene
2-Hydroxylamino4,6-dinitrotoluene
2,4-Dihydroxyl-amino-6-nitro-toluene
4-Amino-2,6-dinitro-toluene
2-Amino-4,6-dinitro-toluene
2-Amino-5-hydroxylAhydroxylamino-6-nitrotoluene
2,4-Diamino-&nitrotoluene
2,4,6-Triamino-toluene
2,4,6-Trhydroxytoluene
4-Hydroxytoluene

The last intermediate, 4-hydroxytoluene. will degrade to toluene, which in turn,
will degrade to benzoate under anaerobic conditions.

Based on the nitroaromatic detections of 2-A4,6-DNT, 4-A2,6-DNT, 2, 3, and 4-
nitrotoluene, nitrobenzene, and nitroanalines, site conditions are supporting a
natural biodegradation of 2,4,6-TNT, 2,4-DNT, and 2,6-DNT."

Comment 19:.

Response 19:

Comment 20A

P7-5, 7±11 second paragraph. This discussion is misplaced under the
nitroaromatic compounds heading. Suggest moving to 7±22 (organic
compounds), correct the toluene analytial result given, and clarify that GW
has been Inpacted in this area. Continue with the current text showing no
VOCs in the 3 TNT manufacturing areas....(and so on as stated)

Agreed. The paragraph referring to toluene contamination in overburden
monitoring well MK-MW20 will be moved below the VOCs paragraph in section
7.2.2. The analytical result of 37,000 pg/L for well MK-MW20 will be changed
to 37,000 pg/L Clarification will be added to the text indicating that the
'overburden" groundwater had been impated "at the Toluene Storage Tank
Area".

ILM1.0 Due to the limitations noted earlier in the background data set (not
robust data set), suggest further background well sampling at a lesser
interval (and more focused analytical protocol) to improve the overall data
set. The ranges should be updated accordingly. Evaluation of the changes
imposed to these ranges based on the new data should be done after a few
rounds, and can then determine whether the impact is worth the costs.

I jo
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Suggest the Upper and Middle toluene tanks areas consider a similar
approach to that used In previous efforts: DPI strategy with onsite field
analytics to monitor toluene only as an indicator compound to streamline the
process of determining nature and extent of the contamination In these areas.

Response 20: Conclusions of a meeting between the OEPA, USACE, Shaw, and Mactec
(September 11, 2002), were dhat additional groundwater sampling would be
conducted from the background monitoring wells. Sampling events would be
conducted in October 2002 (dry season) and in April 2003 (wet season). The
additional sampling may determine if the nitroaromatics detected in the
background groundwater during April 2002 (BED-MW20, BED-MW24, and
BED-MW25) were from field or laboratory error or were real detections. The
additional sampling will also allow determination if the background wells are
"truly" background wells.

Comment noted regarding use of DPT in assessment of the Upper and Middle
Toluene Storage Tank areas. This approach will be recommended in a future
work plan for the area.

Comment21: P.: ApL senL

a. Suggest each Data Validation Summary Reports clearly begin with a
presentation of sample ID numbers of those evaluated within the report.

b. Suggest including a reference to the preparatory methods employed on
the Parameter table. Due to the differences in extraction efficiencies
between the various preparatory procedures, Identifying what
procedures are/were employed is important to document. This is
especially critical when evaluating the reproducibility in data generated
throughout a project life cycle, as well as the short-term reproducibility
between primary and referee laboratory analyses.

c. A review of laboratory case narratives showed several instances where the
information was not addressed within the Validation Reports. Most of
these focused on the condition of the sample upon receipt (insufficient
preservation) or timeliness of receipt at the laboratory. For instance,
3015, 3016,3018,3019 were all received at the lab post holding times (HI)
for nitrate and turbidity had expired. Oiler Issues were Inadequate
preservation of 3001 for CN, samples 3044, 5001 for metals, etc. Yet the
data validation reports were mute on the issue or state that the criterion
was met. Sample 3014 was extracted outside of HTs, but was not
identified within the report also. Some of these issues may have
contractual implications. My focus, however, is to emphasize an
understanding of the Impact and bias tiis may have on the data. Also
Important is focusing on the root cause of these problems, and applying
corrective actions in a timely fashion to address them and avoid their
reoccurrence in subsequent LTM field efforts. This should include any

I;mowf o WhCXftC*3(4-42 PM) 10



feedback to field personnel that the preservative included within the pre-
preserved bottles was insufficient, and will need to be field checked and
preserved further when necessary.

Response 21: a. A list of sample numbers for each validation summary report will be presented
at the beginning of the report.

b. The same reference as identified on Table 5-1 for the samples will be included
on the parameters table in Appendix L

c. A review of the Validation Reports will be conducted and corrections to the
text made. As mentioned, laboratory personnel will be notified to make sure
Shaw office and field personnel are aware of missed holding times and
insufficient sample preservation.

Reference: Comments receivedffrom Sam Bass (datedNovember]3, 2002)

Comment 1:

Response 1:

Comment 2:

Response 2:

Appendix C. Boring Lo. Logs should clearly state how borings were
backfilled (eg., bentonite chips or pellets poured Into boring; bentonite
slurry), especially those borings that encountered ground water. Logs should
also include the weight of the hamner used and blow counts for each 6"
Increment when a split spoon Is driven. This information can go in the
Remarks column of the log. Blow count information was presented in some
cases but not all.

The type of bentonite used for backfill will be more clearly entered onto the boring
logs. A 3"outside-diameter (OD) split-spoon was used to collect the soil samples.
Because the split-spoons were 3-inches OD, the hammer weight was 300 pounds.
As requested, the weight of the hammer and blow count information will be
recorded on all of the borelogs.

Appendix D. For future reference, when logging rock core the drill log
should note areas of lost core by X.ing out the representative area of the core
run; when core is lost, the log should note the taped depth to the bottom of
the hole before starting the next rm to determine if the "misslng!' core was
left in the hole, fractures should be noted on the log as natural or drill-
induced (mechanical fractures); healed/filled fractures should also be noted.
Fracture notations were presented in some cases but not all. Well
construction diagrams should be drafted or redrawn to be legible. Use of a
predrawn form is not recommended because it misrepresents the
relationship between the bottom of the surface casing and the top of screen
elevation and the thickness of seals placed in the hole, among other things.
Given the fact that the core on which the drill logs are based is now in a
landfill in Detroit, the information contained on the drill logs relative to core
fracture description is practically useless (as well as the related photos).

Conmment noted.
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Comment 3:

Response 3:

Comment 4:

Response 4:

Comment 5:

Response 5:

Appendix E. For future reference, photos of boxed core should include a
scale of some sort so approximate distances can be determined. The core
(box) should be marked or blocks should be used to indicate the top and
bottom of the core. Pictures should be taken with the top of the core hi the
upper left comer of the photo and the bottom of the core in the lower right
corner of the photo. Core losses should be marked In the box using labeled
blocks of wood. This will help explain the ability to get 3 feet of core in some
boxes and 5 feet of core In others. Photos should also include more core and
less grass and surrounding environs, Le, the core should fill the frame of the
photo to allow more detail to be capturd. Also, If digtal cameras are used
they should be set to a resolution high enough to prevent pixelation of the
prints, as happened to the photos in this report Since these requirements are
for future work and cannot correct the existing report, photographs in the
current report should be labeled or include captions to state where the top of
the core rn is and where the bottom of the core run is Any core losses in a
particular run should also be noted in the caption.

Comment noted for future photographs. All pictures are situated so that the top
of the core is located at the top left portion of the photo and the bottom of the
core is situated at the bottom of the photo. Core run losses will be added to the
pictures.

Page ES-2* fourth Paragraph. Inclusion of PAH and BTEX analyses in the
background evaluation Is only valid if the sampling locations are in areas
with naturally-occurring hydrocarbons, ie, not all of the PAH and BTEX
found In ground water may be solely attributable to naturally-occurring
hydrocarbons. The report should address the relative distances between
background wells and areas known to contain naturally-occurring
hydrocarbons, and should also address the 'fingerprint" of hydrocarbons
found in background wves.

True, not all BTEX and PAH in the groundwater of PBOW may be naturally
occurring but the background monitoring wells are upgradient of the areas of
concern and are screened in bedrock known to contain natural hydrocarbon
(PB-BED-MW24 - Delaware Limestone; BG8-BEDGW-001 - organic rich
Plum Brook shale; PB-BED-MW25 - organic rich Olentangy shale; PB-BED-
MW26 - organic rich Olentangy shale; PB-BED-MW20 - black organic rich
Ohio shale). No fingerprint of hydrocarbons from the background wells was
collected.

Page 1-2, Section 1.1, first bullet Suggest this bullet be rephrased to read
"...at concentrations that may exceed risk-based screening values." The
current l-mguage fmplies a risk assessment wiu be Included as part of this
study, and it is unclear if that Is actually the case.

The first bullet of Section 1. 1 will be rephrased as suggested.
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Comment 6:

Response 6:

Comment 7:

Response 7:

Comment 8:

Page 24 Section 2.2.4.1. third sentence. The report should include a
reference for the statement that five percent of the county residents obtain
ground water from private wefll Also, the report should include a range of
distances between the site and private wells if this Information is known. If
unknown, it should be Identified as a d gap recommended for additional
Investigation.

Based upon the date when this information was generated (Dames and Moore,
1997a), 5 percent may be incorrect six years later. Therefore this statement will be
removed. The distance between private wells and site wells is not known and will
be included as a data gap.

Paee 2-5. Section 22A43. second sentence on nage. Note in the report that
contaminant migration would not occur during dry time periods because of
the discontinuous nature of ground water.

Agreed. However, even during "dry" periods, there is periodic rain which likely
would mobilize some contamination, albeit to a much lesser degree. The
following text will be inserted: "During these periods of low precipitation, only
limited migration of contaminants would occur due to less infiltration."

FMaures 2-3 to 2-7. Elevation data would be referenced to either National
Geodetic Vertical Datum of 1929 or the North American Vertical Datum,
1988 Adjustment The 1983 reference is for horizontal coordinates (North
American Datum). Correct the figures accordingly. Also, either Figure 2-3
or Figure 2-7 should be reversed so they trend In the same direction
(preferably south to north)

Note #1 on Figures 2-3 through 2-7 will be changed to National Geodetic Vertical
Datum (1929). Figure 2-3 will be reversed so that it trends south to north.

\k-

Response 8:

Comment 9:

Response 9:

Section 3. General comment. The report lacks any discussion comparing site
ground water concentrations to background concentrations, instead choosing
to compare site detections to preiminary remediation goals (PRG). For
Inorganics, an exceedance of a PRG Is not significant unless the sample also
exceeds background. Sample results from background locations should be
compared to PRGs, and site samples should be compared to background. In
particular, results for manganese and arsenic should be compared to
background. Experience at other sites shows that samples from wells
completed in northern Ohio overburden tend to be high in these constituents.
Ir there are insufficient current locations suitable for use as background
locatios, it should be identified as a data gap to be filled in future
investigations

For this report, all groundwater analytical results are compared to risk-based
screening concentrations (RBSC). Following completion of additional
background sampling, site wells will be compared with calculated background

KN3VPgOWM) GWC&RWUAS-Cdoex19/04:42 PIA) 13



values. Also, additional background monitoring wells are scheduled to be
installed to complement and justify the present background wells.

Comment 10:

Response 10:

Comment 11:

Response 11:

Comment 12:

Response 12:

Comment 13:

Response 13:

Comment 14:

Section 3, General comment. When discussing sampling result exceedances
for soils, please note the corresponding concentration that was exceeded, or
reference a table listing the respective PRG for the analytes and media
evaluated. Not all of the tables for Section 3 have PRGs listed.

The text has been revised. Soil (other than site-specific RGOs for TNIB), surface
water and sediment analytical data have not been compared to any screening
values. Groundwater analytical results have been compared to EPA 2002 risk-
based screening concentrations as noted in Section 5.4.

Fage 3-S. Section 3.1.1.2, second Saragph on name. What Is the origin of the
sltespecic cleanup level of 3.36 mg/kg? Include a reference in the report.

The site-specific clean-up level of 3.36 mgtkg for soil was developed for the
TNTB feasibility study. The fifth sentence relating to sediment will be rephrased
to "...25 mg/kg, below the IOX rule of the soil site-specific clean-up level of 3.36
mg/kg (IT, 2001dY'. The TNTB Feasibility Study reference will be included.

Page 3-12, Section 3.1±1. Reference to historical data tables should be
Tables 3-13 through 3.16.

The reference to historical tables will be changed from 1-12, 1-13, 1-14, and 1-15
to 3-13, 3-14, 3-15, and 3-16.

Page 3-13, Section 3.12.1. first paragrapb. Penultimate sentence. Clarify if
this statement means that additional characterization was recommended
because ground water concentrations exceeded background concentrfions.
Also include how that determination was made (statistical comparison,
sample-by-sample comparison, etc.).

The sentence is stating that additional investigation of the bedrock water-bearing
zone north of the WARWP is warranted because nitroaromatic, organic, and
inorganic contamination present, exceeded RBSCs. Further investigation should
be conducted after the background groundwater distribution set is calculated for
inorganics because some RBSC values may be greater than calculated background
values. This determination was made by a sample-to-sample comparison. The
sentence will be revised to say " in these areas."

Page 4-L Section 4.1, and Page 4-4, Section 4A. Text states monitoring wellst
piezometers were not installed in the overburden because of a lack of ground
water, and that "OEPA agreed that further installation of temporary
piezometers to monitor the overburden groundwater would not be required."
Does that mean OEPA has agreed to not consider shallow (overburden)
ground water as an exposure pathway, or that no more overburden wells are
required at all during the remainder of the characterization effort? If they

KN3WBOWtY2 GWYC&RWSACE-CX.Oo1*X4.4 PM) 14



have not agreed to this there Is a significant dat gap relative to
characterization of overburden ground water that must be filled during the
wet season in future field efforts.

Response 14:

Comment 15:

Response 15:

Comment 16:

Response 16:

Comment 17:

Response 17:

Comment 18:

Response 18:

Ohio EPA agreed that no further effort be made to characterize the overburden
groundwater in the TNT areas. It was agreed that only intermittent water is
present in the overburden and it does not represent an exposure pathway. No
futher characterization is planned.

Page 4-5. Section 4A. second complete paragraph on pame. Explain why
overburden material was not analyzed for constituents of concern when
installing monitoring wells. This is partlcularly important if any of the wels
were installed in potential source areas, ie, did the wells serve a dual purpose
of locating potential source areas as well as monitoring ground water?

Information will be included in the penultimate sentence stating 'No 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".

Page 46. Section 4.4 and 4.5. The report states bedrock wells were installed
as screened or open-hole, yet the report only describes completion (and
development) of screened wells. Provide detail in the report on completion
and development methods used for open-hole wells.

The surface completion and development procedures of the open borehole were
the same as for the screened wells. Note that it is specified in the last paragraph on
page 4-6 that PVC riser and factory slotted screen was not installed in well PB-
BED-MW27. The following text will replace the last sentence in the fourth
paragraph on page 4-3, Section 4.4: "With the exception of monitoring well PB-
BED-MW27, which was completed as an open borehole, monitoring wells were
completed as described below."

Page 4-7. Section 4.6. second complete paragraph on page, Carif y if the 15
overburden monitoring wells not installed due to dry conditions will be
installed later.

As previously stated in response to comment 14 above, Ohio EPA does not
consider intermittent water present in the TNT areas to be an exposure pathway.
Therefore, the original 15 wells planned for installation will not be installed at any
fiture date. This information wiuI be added to the text

Page 4.8, Section 4.6, third paragraph on page, last sentence. Clarify when
purging was considered complete; when the water level reached the top of
screen or after 3-5 volumes of water was removed ftom the welL

Purging was considered complete when the water level reached the top of the
screen. This sentence will be revised to "If the recharge rate was slow, purging
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was considered complete after the stagnant water column above the well screen
was purged and the well was sampled."

Comment 19:

Response 19:

Comment 20:

Response 20:

Page 4-9. Section 4.6. first complete paragraph on aaee. Clarify why only
unfiltered metals samples were collected from the background monitoring
wells

Insufficient recharge did not allow the collection of both filtered and unfiltered
samples only from well PB-BED-MW26. This information will be added to the
text.

Page 4-10. Section 4.7. Text states rising or falling head tests were
performed, but only describes procedure for rising head test. Include falling
head test procedure also.

Tbe first paragraph on page 4-10 will be replaced to include the following
information for both a falling and rising head test:

"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 % 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.

* After the falling head test is complete and the water level returns to the pre-
testing condition, the data logger will be reset. The rising test will begin by
removing the slug from the well."

Comment 21:

Response 21:

}'age 4 10, Section 4.7 last Paragraph In WiOn- Given your knowledge of
the site and the assumptions used in the Bouwer and Rice solution, Include an
estimnat of whether slug test results would typically be biased high or low,

Bouwer and Rice slug test analysis assumes that the aquifer is homogeneous and
isotropic. TIis assumption brings about uncertainty in areas where heterogeneity
exists, especially in fractured rocks. It is a common understanding among the
groundwater experts that Bouwer & Rice method tends to underestimate the
hydraulic conductivity by one to two orders of magnitude as compared to
pumping test results. The following statements from experts in this field are
noteworthy:

"A considerable body of data has been amassed that indicates that K estimates
from a pumping test are, on average, considerably larger than the estimate
obtained from a series of slug tests in the same formation." "Slug tests are
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extremely sensitive to altered, near-well conditions, low-K skins can produce slug-
test estimates that may be orders of magnitude lower than the average hydraulic
conductivity of the fomation in the vicinity of the well screen." "Failure to
account for vertical anisotropy in the analysis of slug-test data can lead to an
underestimation of hydraulic conductivity up to a factor of three. Estimates from
pumping tests, however, will be unaffected by vertical anisotropy if the Cooper-
Jacob semi-log method and/or observation at a distance from pumping well are
used." (Butler and Healy, 1998, 'Relationship Between Pumping-Test and Slug
Test parameters: Scale effect or artifact?," Ground Water, Vol. 36, No.2, pp 305-
313). Jim Butler and John Healy are currently working for Kansas Geological
Survey. Jim Butler is the developer of the KGS slug test program and is a well-
known expert in this field.

" There is a consistency in the results: the Bouwer and Rice method provides a
value of field conductivity that is lower than the value indicated by the cross-well
slug test (note: this cross-well slug test is like a pumping test but without pumping
where nearby observation well data are gathered), and it similarly underestimates
the conductivity of a hypothetical aquifer with properties that are based on the
results of the cross-well slug test." (Belitz and Dripps, 1999, "Cross-well Slug
test in Unconfined Aquifers: A case study from the Sleepers River Watershed,
Vermont," Ground Water, Vol 37, No. 3, pp 438 - 446.)

The following text will be inserted following the last paragraph on page 4-10 in
Section 4.7, "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 fractres 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 further away. Unlike the pumping
test, it covers a much larger area around the well and therefore the hydraulic
conductivity result is more representative of the site than slug test."

[PC11

Comment 22: General comment. Comparing individual samples to a background 95th

percentile UTL should be done with caution. Depending on the distribution
of both the background and site sample sets, comparisons between the entire
sample populations may be more appropriate, particularly if site samples
"exceed" background by a small margin.

Response 22: Agreed. Background data evaluation will be completed after additional
background sampling has been collected. The above comment will be noted.

Comment 23: Due to time constraints, Section 6 was not reviewed at this time.

Response 23: Comment noted.
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Comment 24:

Response 24:

General commentu It is difficult to resolve issues with the dry direct-push
points when statements are made elsewhere that water levels only fluctuated
4 feet In 6 sampling rounds. Ihis would indicate water was probably present
but could not get Into the plezometer. Experience with direct-push wells at
other sites in northern Ohio Indicated smearing of clay on the piezmeter
screens during placement Suggest direct-push wells not be Installed In the
future because of the high clay content of site soils and the high probability of
screen fouling.

Disagree. If groundwater was present at the TNT areas during drilling of the
borehole for the temporary piezometers, it was usually detected on the probe tip or
in the soil sampler. The borehole drilled for the temporary piezometers was a 3 V4-

inch OD borehole followed by installation of a 2-inch OD PVC well screen.
Minimal clay smearing of the well screen occurred during installation of the
piping and was later verified during piping removal for borehole abandonment At
this time, groundwater was not present in the residuum due to lack of rain and the
shallow depth of bedrock. It should be noted that previous attempts to sample
shallow groundwater using temporary piezorneters during the source area RI in
September 2000, was successful at 18 out of 20 locations in he TNT A and C
areas.
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RESPONSE TO COMMENTS
US. ARMY CORPS OF ENGINEERS (HUNTINGTON)

2002 GROUNDWATER DATA SUMMARY AND EVALUATION REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO

(Report dated August 2002)

Reference: Comments received from Frank Albert (dated 7 November 2002)

Comment 1:

Response 1:

Comment 2:

Section 3.1.1.2. gage 3-8. first full paragraph. It is stated that in 1998, human
health and ecological screening level risk assessments were performed;
however, the reference that Is noted, IT, Z001c, is for the baseline ecological
risk asessment. Please darify. (Is IT, 2000b, the reference for the human
health risk assessment?)

The reference for the first full paragraph will be changed to reflect the TNT Area
B Remedial Investigation, Volume lI-Baseline Human feath/Vollune 11-
Ecological Risk Assessment, Former Plum Brook Ordnance Works, Sandusky,
Ohio, August 2000. This reference will be added to Section 9.0.

Section 3.1.1.2. page 3-8. last paragraph. It is stated that the FS was
generated in July 2002; however, the reference Is dated IT, 2001d. Should
the date of the FS be noted as July 2001?

hi- Response 2: The last paragraph will be changed to reflect that the FS was generated in 2001.

Comment 3: Section 3.1.1.2. Pae 3-9. too. Please note that CELRH-EC-CE has awarded
the removal action at TNTB since this draft report was published. The
removal action commenced in September 2002. The award and work
commencement dates, and additional project information can be obtained
from EC-CE technical coordinator, Ms. Lisa Humphreys, at (304) 529-5953,
or Iisa.a.humPhrevs@usace.army.mil
<mallto:isa.a.humphrevs@usace.armv.mil>.

Response 3:

Comment 4:

Response 4:

Section will be rewritten to reflect that the removal action project conmenced in
September 2002. The first sentence of the paragraph will be replaced with "The
removal action of contaminated soil at TNTB began in September 2002."

Section 3.1.1.3 Pae 3-11 2nd para. It is stated that there were no remedial
actions recommended for soil, surface water, or sediment; however,
additional studies were recommended. No explanation was offered, though,
as to what additional studies were recommended. Recommend adding what
additional studies were suggested from the baseline ERA.

This paragraph will be rewritten in response to Comment No. 10 from Lannae
Long. The following paragraph will state "A BERA was performed for TN1TC
(IT, 2001 a), which estimated that ecological hazards associated with exposure to
TNTC surface and total soils were elevated for terrestrial receptors. These

KNPBOW)02 GWC&RVJUSACE4HUNT .Ao WUA03(I:34 PM)N 1



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 remedial goal options
(RGO), 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 firther 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-effets-level approach.'

J

Comment 5: 3.1.2.2. page 3-16. Please note that CELRH-EC-CE has awarded a contract
for removal of the hotspot since this draft report was published Information
on this project and the Interim Action Memorandum can be obtained from
EC-CE's technical coordinator, Ms. Lisa Humphreys, at (304) 529-5953, or
lissa-ahumphres@ usace.armv..mil
<mailto:lisa.a.humphrevs~usace.armv.miI.

Response S:

Comment 6:

Section will be rewritten to reflect that a contract has been awarded. The first
sentence will be replaced with "Remedial action of the hotspot that includes
approximately 148 cubic yards of soil to be removed is expected to be completed
in 2003."

Section 4.1. 1" para. Recommend adding the reference, IT, 2002d, for the
RI.

I

Response 6: The reference (IT, 2002d) will be added to the last sentence of the paragraph.

Comment 7:

Response 7:

[MlI
Comment 8:

Section 4.6. page 4-8. h Dar. Please consider if a statement is necessary
regarding the comparability of data from the non-purged wells to data from
the low-flow or 3 to 5 volumes purged wells. (I'm just asking the question
mainly for my own knowledge).

Analytical data from monitoring wells that were not sampled by the low-flow
technology were reviewed. Data from the April 2002 sampling event from
overburden monitoring wells were compared to samples collected by low-flow.
Metals concentrations of non-purged wells (calcium) and a select few from
purged wells (barium, calcium, magnesium, and manganese) were higher in
inorganic concentrations than those collected by the low-flow technology, but for
the majority, the metals concentrations were the same. This data will be included
in future evaluations but qualified due to the potential impacts from the sampling
methodology.

Section 7.4. page 7-14, both paragraphs. High levels of toluene, GRO, and
DRO were reported in well MK-MW20 in Section 6.S, page 6-27; however,
this is not noted, and the conclusions only pertain to the naturally occurring,
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free-phase hydrocarbons In bedrock. It appears that some
statement/conclusion should be offered regarding these contaminants found
In an overburden well.

Response 8:

Comment 9:

Response 9:

Information pertaining to toluene contamination from well MK-MW20 was
erroneously included in the conclusion section for nitroaromatic explosives (72
Shallow Water-Bearing Zone, 7.2.1 Nitroaromatic Compounds, second paragraph,
page 7-5). This information will be will be moved to 7.2.2 Organic Compounds

Section 8. Paae 8-1. The following additional recommendations are offered
for your consideration: (a) Removal of the 24 soil "hot spots" that were
noted In Section 7.5. (b) (Potential) data gap check to determine If there are
any monitoring gaps in the groundwater monitoring well network;
particularly focused on monitoring potential off-site migration. (c)
Continuation of the groundwater sampling program that has been conducted
over the past year.

For additional recommendation a) Twelve soil "hot spots" were revisited and 24
soil samples were collected. Soil "hot spot" locations at TNTA, TNTB, and
TNTC are included in the feasibility study reports and will be removed. "Hot
spot" locations at the WARWP were determined to be below cleanup levels and
"hot spot" locations at the PRRWP will be revisited following complete
assessment of groundwater.

For additional recommendation b) The present monitoring well network has
established that off-site contaminate migration may be present. As stated in the
recommendations, the next step is to assess possible off-site sampling locations.

For additional recommendation c) Because select sitewide monitoring wells have
been sampled since 1997 and the data has remained fairly consistent, additional
sampling of these wells would not provide any new information. With OEPA
guidance, additional sampling of groundwater from the background monitoring
wells will be continued with one sampling event in October 2002 and one event in
April 2003. This information will be included in the recommendation section.

Comment 10: Section 9.0. (a) Page 9-2. The reference for the 1998 human health risk
assessment may need to be added. (b) Page 9-3. A space is missing between
the Hem, J.D reference and the MK reference.

Response 10: (a) The human health risk assessment for TNTB was conducted in 1998 and the
final report submitted in 2000. The footnote will be included.
(b) A blank line will be added between the two references.

K
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Data Validation Summary Report
April 2002 Background/Non Background Wells

Former Plum Brook Ordnance Works
Sandusky, Ohio

* 2

1.0 Introduction
Level IlIl data validation was performed on 100 percent of the environmental samples collected
for LTM. The analytical data consisted of delivery groups (SDGs) CB001, CB002, and CB003,
which were analyzed by Severn Trent Laboratories (STL). In addition, validation of the field-split
data, which were analyzed by Accutest Laboratories, was performed and findings are discussed
in section 5.0 of this report. Water matrix was validated.

The following samples were validated for this site investigation:

SDG Sample Number
Number
CB001 CB3001, CB3004, CB3005, CB3007, CB3008, CB3009, CB3010, CB3013,

CB3015. CB3016, CB3018, C83019, CB3020, CB3017, CB3022, CB3023, CB3029
CB002 CB3012, CB3026, CB3024, CB3025, CB3027, CB3028, CB3030, CB3014,

C03033, CB3034, CB3037, CB3038, CB3039, CB3040, CB3046
CB003 CB3041, C03042, CB3043, CB3044
F12806 C03006, CB3011
F12851 CB3045
F12883 CB3035
F12898 CB3047

The chemical parameters for which the samples were analyzed, are identified below:

Parameter (Prep/Analytical Method)

Volatile Organics by GO/MS SW846 5030/8260B
Semivolatile Organics by GO/MS SW846 3510C/8270C

Total and Dissolved Metals by SW846 3005A16010B and 7470A

Gasoline Range Organics and Diesel Range Organics by 3580A/801 5A
Nitroaromatic and Nitramine Explosives by SW846 8330M

Wet Chemistry (TOC, sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TSD,
TSS, Hardness, Cyanide)

Analysis found in Test Methods For Evaluating Solid Waste, Physical/Chemical Methods, Third
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Edition and Methods for Chemical Analysis of Water and Wastes, March 1983 and their
subsequent revisions.

2.0 Procedures
The sample data were validated following the logic identified in the 1994 EPA Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review and the 1999
EPA Contract Laboratory Program National Functional Guidelines for Organic Review for all
areas except blanks. Region Ill Modifications to the Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses (April 1993) and Region Ill Modifications to
National Functional Guidelines for Organic Data Review, Multi-Media, Multi-Concentration
(September 1994) were applied to the areas associated with blank contamination. Specific
quality control (QC) criteria as identified in the quality assurance plan (QAP), analytical
methods, and laboratory standard operating procedures (SOP) were applied to all sample
results. As a result of the use of Update IlIl SW846 test methods for the analytical data and the
application of the Contract Laboratory Program (CLP) guidelines during the validation process,
there were instances where specific QC requirements for all target compounds were not
defined. This primarily occurred in the organic, gas chromatography (GC) and GC/mass
spectrometry (MS) calibration areas and is due to the fact that the analytical methods are
performance-based and allow the use of average calibration responses in lieu of individual
responses, which are defined by CLP protocol. In light of applying CLP guidelines to SW846
methods and evaluating the usability of the data during the validation process, specific QC
criteria were determined to address all target compounds and are identified in this report for
each parameter, as well as in the validation checklists, which function as worksheets. All
completed validation checklists are included in attachment A. For those analytical methods not
addressed by the CLP and Region IlIl guidelines, the validation was based on the method
requirements (i.e., SW846, Code of Federal Regulations, SOPs) and technical judgement,
following the logic of the CLP validation guidelines.

3.0 Summaty of Data Validation Findings
The overall quality of the data was determined to be acceptable with minimal qualifications.
The only rejected data (AR qualified) was due to 'poor performing volatile compounds
(ketones, some halogenated hydrocarbons, etc.), which experienced poor calibration responses
in the associated calibration data, and semivolatile compounds which experienced extremely
low LSC % recoveries. Also, explosive compound Tetryl which had no recovery in the MSIMSD
analysis, and samples that were reanalyzed and have more than one set of results reported.

Individual validation reports have been prepared for each parameter, and the overall results of
the validation findings are summarized in this report A listing of the validation qualifiers and the
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reason codes, along with their definitions, is found in Attachment A. The following section

highlights the key findings of the data validation for each analysis.

4.0 Analysis-Specific Data Validation Summaries

4.1 Volatile Organics by GC/MS SW846 8260B
Overall, the data are of good quality and are usable as reported by the laboratory with the

exceptions noted below. Data were reviewed for the following:

Preservation

Preservation criteria were met for all samples with the following exception(s):

J

SDG Number Samples Affected Compound(s) |VQualifiern

CB002 CB3012. CB3025, Benzene, Ethylbenzene, Toluene | J
CB30334 CB3037

CB003 CB3044 Benzene. Ethylbenzene, Toluene J

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project

samples met QC criteria with the following exception(s):

* The following exhibited individual ICAUCCAL relative response factor (RRF) <0.05:

Number Samples Affected Compound(s) V Qalidation

CB3001, CB3004. CB3005, CB3007.
CB3008, CB3009, C83010, CB3013,
CB3015, CB3016, CB3017, CB3018, Acetone JIR/B
CB3019. CB3020, CB3022, CB3023,
CB3029

CB001 CB3001. CB3004, CB3005, CB3007,
CB3008, CB3009, CB3010, CB3013, 2-Butanone UJ/R
CB3016
CB3001, CB3004, CB3005. C ODS, Bromomethane R
CB3015, CB3022 Brromtan_
All Samples: CB3012, CB3014, CB3024,

CB002 CB3025. CB3026, CB3027, C83028, Acetone, 2-Butanone J/R
CB3030. CB3033. CB3034, C83037,
CB3038, CB3039, CB3040, CB3046
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* The following exhibited individual ICAL relative standard deviation (%RSD) >30 and/or

CCAL percent difference (%D) >25:

Number Samples Affected Compound(s) Validation

CB3001, Ca3004. CB3005, 2-Butanone. Bromomethane, J/RIUJ
CBo01 CB3008. CB301 5. CB3022 Chloromethane, 1,2-Dichloroethene

CB3007, CB3013 Methylene chloride JNUJ

CB003 All Samples: CB3041, CB3042,
CCB3043, CB3044 Aeo

Blanks
The 5XI1OX rule for contaminants found In the associated equipment rinses, trip blanks, and

method blanks was applied to all sample results. All were found to be acceptable with the
following exception(s):

Blank Validation
SDG Samples Affected Compoundis) Conbminant Qualifier

CB3004, CB3005, CB3016, Methylene chloride MethodrTB B
C13001 CB3022

CB3018, CB3019. CB3020, Acetone MethodfTB B
ICB3023

CB002 CB3024 Methylene chloride Method/rB B

CB003 CB3042, CB3043 Methylene chloride MethodrrB B

Surrogate Recoveries

All surrogate recoveries were within QC limits with the following exception(s):

Matrix Spike / Matrix Spike Duplicate

\ ~ Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project samples,
and all QC criteria were met.
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Laboratory Control Sample

Laboratory Control Sample (LCS) analysis was performed for the project samples, and all QC

criteria were met.

Field Duplicates

Original and field duplicate results were evaluated and no problems were identified except for

the following:

Number 1 Samples Affected Compound(s) QValidation

CB001 CB3004. CB3005 Carbon Disulfide J

Internal Standards

All internal standards met QC criteria.

Quantitation
Results quantitated between the method detection limit (MDL) and the reporting limit (RL),

which the lab qualified as WJ", were qualified as estimated 4.1 unless blank contamination was

present or the results were rejected.

4.2 Semlvolatile Organics by GCIMS SW846 8270C
Overall, the data are of good quality and are usable as reported by the laboratory with the

exceptions noted below. Data were reviewed for the following:

Holding Times

Technical holding time criteria were met for all samples with the following exception(s):

SDG Number ISamples Affected Qupon~s alid
I Compond s)|Vailda

CBoo2 CB3014 Ail Compounds JIU

Initial and Continuing Calibration

All initial and continuing calibrations associated with the project samples met QC criteria with

the following exception(s):

* The following exhibited individual CCAL percent difference (%D) >25:
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SDG Number Samples Affected Compound(s) Validatirn

All Samples: CB3012, CB3014, CB3024,
C83025, CB3026, CB3027, CB3028,

CB002 C83030, CB3033, CB3034, CB3037. 2,4-Dinitrophenol UJ
CB3038, CB3039, CB3040. CB3046

CB003 C83041, CB3042, CB3043, CB3044 2,4-Dinitrophenol --

Blanks

The 5XIIOX rule for contaminants found in the associated equipment rinses and method blanks

was applied to all sample results. All were found to be acceptable.

Surrogate Recoveries

All surrogate recoveries were within QC criteria.

Matrix Spike / Matrix Spike Duplicate
MSIMSD analysis was performed for the project samples, and all QC criteria were met

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met with the

following exception(s):

SDG Number Samples Affected Compound(s) Qualifier

CB003 CB3044 All Acid Compounds J/UJIR*

* Pentachlorophenol and 4-Nitrophenol results were R qualified due to LCS % recovery <10%

Field Duplicates
Original and field duplicate results were evaluated, and all QC criteria were met.

Internal Standards
All internal standards met QC criteria.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as 'J', were qualified
as estimated "JW unless blank contamination was present or the results were rejected.

4.3 Metals by SW846 6010EB7470A
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:
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Sample Preservation

Preservation criteria were met for all samples.

Holding Times

Technical holding time criteria were met for all samples.

Initial and Continuing Calibrations

All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks
The 5X rule for contaminants found in the associated equipment rinse, calibration, and method
blanks was applied to all sample results. All criteria were acceptable with the following
exception(s):

Blank Validation
SDG Samples Affected Compoundis) Contaminant Qualifier

CB3009, CB3010, CB3013,
CB3015, CB3016, CB3018. Aluminum (dissolved) Calibration B
CB3019. CB3020, CB3022,

CB001 CB3023, CB3029

CB3022 Aluminum (total) Calibration B

CB3017 Copper (dissolved) Calibration B

CB3012, CB3014, CB3025.

CB3026, CB3027, CB3030, Aluminum (total) Calibration B
CB3033, CB3034, CB3037.
CB3039. CB3040

CB3034. CB3037 Aluminum (dissolved) Calibration B

CB3012 Copper (total) Calibration B
CB002

CB3014, CB3024, CB025,
CB3026, CB3027, CB3030. Thallium (total) MethodlCalib B
CB3033. CB3037, CB3038,
CB3039, CB3046

CB3037 Thallium (dissolved) Metthod B

CB3024, CB3038, CB3046 Beryllium (total) Calibration B

j-,

CB3041, CB3042

CB3041, CB3042, CB3043,
CB3044

Aluminum (total) Calibration B
4 I I

CB003 Aluminum (dissolved) Calibration B
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Matrix Soike / Matrix Soike Duplicate

MSIMSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control Sample

LCS analysis was performed for the project samples, and all QC criteria were met.

Interference Check Samole All Interference Check Sample (ICS) percent recoveries were

acceptable. All QC criteria were met.

Inductively Coupled Plasma Serial Dilutions

All QC criteria were met for the serial dilutions associated with the project samples with the

following exception(s):

i
N' Validation

SDG Samples Affected Compound(s) Qualifier

All Samples: CB3009, CB3010,

CB3013, CB301 5, CB301 6, CB301, Potassium (total and dissolved) J
CB3018, CB3019, CB3020, CB3022,

CBOO1 CB3023, CB3029

CB3009, CB3010, C33013, CB3015,

CB33016, Ci33017, CB3022, CB3023, Zinc (dissolved) J

CB3029

CB3012, CB3024, CB3025, CB3027,

CB3028, CB3030, CB3033, CB3034. Iron (total) J

CB002 CB3038, C83039, CB3040, CB3046

CB3012. CB3030. CB3038, CB3040, Iron (dissolved) J

CB3046

CB3041. CB3042, CB3044 Potassium (total) J

CB3041, CB3042. CB3043, CB3044 Potassium (dissolved) J
CB003 _______CB_43Zic_(isslve)_

CB3042, CB3043 Zinc (dissolved) J

CB3041, CB3042, CB3043 Zinc (dissolved) J
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Field Duplicates
Original and field duplicate results were evaluated, and no problems were identified with the

following exception(s):

Validation
SDG Samples Affected Compound(s) Qualifier

CB001 CB3019 (original), CB3020 (FD) Manganese J

(dissolved) CB3004 (original). CB3005 (FD) Zinc J

CBOO1 CB3009 (original), CB3010 (FD) Iron J

(total) CB3019 (original), CB3020 (FD) Zinc J

CBOO2 CB3038 (original), CB3046 (FD) Thallium (total) B

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as OJ", were qualified

as estimated "J" unless blank contamination was present or the results were rejected.

4.4 Nitroaromatic and Nitramine Explosives by SW846 8330
Overall, the data are of good quality and are usable as reported by the laboratory. Data were

reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results. All were found to be acceptable.

Surrogate Recoveries

All surrogate recoveries were within QC criteria.

Matrix Spike / Matrix Spike Duplicate

MS/MSD analysis was performed for the project samples, and all QC criteria were met with the

following exception(s):
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SDG Number Samples Affected Compound(s) Qauidation

CB3001, CB3004. CB3005, CB3007.
CB3008, CB3009, CB3010. CB3013,

CB001 CB3015, CB3016, CB3017, CB3018, Tetryl*R
CB3019. C83020, C83022, CB3023,
CB3029

*R qualified due to 0% recovery of MSIMSD sample.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

2NO Column Confirmation
The percent difference QC criteria between columns for analyte concentrations were met

Fiel Duolicates

Original and field duplicate results were evaluated, and no problems were identified with the

following exception(s):

SDG Samples Affected Compoundss) QValidation

CB002 CB3038 (original), CB3039 (FD) I 2,6-Dinitrotoluene I
Quantitation
Results quantified between the MDL and the RL, which the lab qualified as 'J', were qualified
as estimated J unless blank contamination was present or the results were rejected.

4.5 Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TDS, TSS,

Hardness, Cyanide)
Overall, the data are of good quality and are usable as reported by the laboratory. Data were
reviewed for the following:

Preservation
Preservation criteria were met for all samples with the following exception(s):

SDG Number Samples Affected Compound(s) Validation

CB001 CB3001, CB3015 Cyanide UJ
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Holding Times
Technical holding time criteria were met for all samples with the following exception(s):

SDG Number Samples Affected Compound(s) alidation

CB001 CB3015, CB3016, C83018, CB3019 Nitrate, Turbidity JIUJ

Initial and Continuing calibration

All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks

The 5X rule for contaminants found in the associated equipment rinses and method blanks was

applied to all sample results. All were found to be acceptable with the following exception(s):

BGlank Validation
SOG; Samples Affected Compoundfs)Contaminant Qualifier

CB3015 Sulfate Method B
CBOOI

CB3017 Alkalinity Method B

CB002 CB3038 Alkalinity Method B

Matrix Soike I Matrix Spike Duplicate

MSIMSD analysis was performned for the project samples, and all QC criteria were met with the

following exception(s):

SDG Number Samples Affected Compound(s) Qualfier

CB3001, CB3004, CB3005, CB3007,
CB3008, CB3009, CB3013, CB3015, . J

CBOOI CB3016, CB3017, CB3018. CB3019, Chlorde

C83022, CB3023, CB3029

Laboratory Control Sample

LCS analysis was performed for the project samples, and all QC criteria were met.

Field Duplicates

Original and field duplicate results were evaluated, and no problems were identified.

Quantitation
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Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified

as estimated OJW unless blank contamination was present or the results were rejected.

5.0 Quality Assurance Field Split Sample Data Evaluation
Data from the quality assurance split samples: SDG F12806 sample C83011, SOG F1 2851

sample CB3045, SDG F12883 sample CB3035, and SDG F12898 sample CB3047, were

validated. The FS samples were analyzed for Volatiles by SW846 82608, Semivolatiles by

SW846 8270C, Explosives by SW846 8330, and Metals by SW846 6010B and 7470A. The

following section highlights the key findings of the data validation for each analysis.

5.1 Volatile Organics by GC/MS SW846 8260B
Overall, the data are of good quality and are usable as reported by the laboratory. Data were

reviewed for the following:

Preservation

Preservation criteria were met for all samples.

-Holdinq Times
- l Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project

samples met QC criteria.

Blanks

The 5X11 OX rule for contaminants found in the associated equipment rinses, trip blanks, and

method blanks was applied to all sample results. All were found to be acceptable.

Surrogate Recoveries

All surrogate recoveries were within QC limits.
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Matrix Spike I Matrix Spike Duplicate 2

Matrix Spike/Matrix Spike Duplicate (MSIMSD) analysis was performed for the project samples,

and all QC criteria were met.

Laboratory Control Sample

Laboratory Control Sample (LCS) analysis was performed for the project samples, and all QC

criteria were met.

Internal Standards

All internal standards met QC criteria.

Field Split/Original Sample Comparison

SDG F12806

CB3009 (original) and CB301 1 (FS) results were evaluated. It should be noted that CB3011

(FS) were non-detect for all compounds. CB3009 (original) had hits for methylene chloride

below the reporting limits. CB3004 (original) and CB3006 (FS) results were evaluated. It should

be noted that CB3006 (FS) were non-detect for all compounds. CB3004 (original) had hits for
carbon disulfide, methylene chloride, and toluene below the reporting limits.

SDG F12851
CB3026 (original) and CB3045 (FS) results were evaluated. CB3026 (original) and CB3045

(FS) had hits for acetone, benzene, toluene, and ethylbenzene and all RPD QC criteria were

met It should also be note that CB3026 had hits for methylene chloride and CB3046 (FS) had

hits for carbon disulfide.

SDG F12883

CB3033 (original) and CB3035 (FS) results were evaluated. CB3033 (original) and CB3035

(FS) had hits for benzene, toluene, and ethylbenzene and all RPD QC criteria were met It

should also be note that CB3033 had hits for methylene chloride and Xylenes.

SDG 12898

CB3038 (original) and CB3047 (FS) results were evaluated. It should be noted that CB3047
(FS) were non-detect for all compounds. CB3038 (original) had a hit for acetone below the

reporting limit.

Quantitation
Results quantitated between the method detection limit (MDL) and the reporting limit (RL),

which the lab qualified as 'J 0, were qualified as estimated 0X unless blank contamination was
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present or the results were rejected.

5.2 Semivolatile Organics by GC/MS SW846 8270C
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
The initial calibration and continuing calibrations associated with the project samples met QC
criteria.

Blanks
The 5X/1OX rule for contaminants found in the associated blanks was applied to all sample
results and all were found to be acceptable.

Matrix Spike / Matrix Spike Duplicate
Batch QC was performed for the project samples and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met with the
following exception(s):

SDG | Validation
Number Samples Affected Compond(s) Qualifier
F12898 CB3047 AD acid compounds UJ

Surrogate Recoveries
All surrogate recoveries were within QC criteria with the following exception(s):

SDG Validation
Number Samples Affected Compound(s) Qualifier
F12898 CB3047 All acid compounds UJ

Internal Standards

All internal standards met QC.
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Field SplitlOriginal Sample Comparison

SDG F12806

CB3009 (original) and CB3011 (FS) results were evaluated. It should be noted that CB3009

(original) and CB3011 (FS) were non-detect for all compounds. CB3004 (original) and CB3006

(FS) results were evaluated. No compounds were detected in either sample.

SDG F12851
CB3026 (original) and CB3045 (FS) results were evaluated. CB3026 (original) were non-detect

for all compounds. CB3046 (FS) had hits for 2-methyinaphthalene below the reporting limits.

SDG F12883
CB3033 (original) and CB3035 (FS) results were evaluated. CB3033 (original) had hits for

naphthalene below the reporting limits and CB3035 (FS) had hits for 3&4-methylphenol.

SDG F12898

CB3038 (original) and CB3047 (FS) results were evaluated. CB3038 (original) and CB3047

(FS) had hits for 2,4-dinitrotoluene and all RPD QC criteria were met. It should also be note that

CB3038 had hits for 2,6-dinitrotoluene below the reporting limits.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as hJ", were qualified
as estimated UJW unless blank contamination was present or the results were rejected.

5.3 Metals by SW846 6010B17470A
Overall, the data are of good quality and are usable as reported by the laboratory. Data were

reviewed for the following:

Holding Times

Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

All Initial and continuing calibrations associated with the project samples met QC criteria.

Blanks
The 5X rule for contaminants found in the associated blanks was applied to all sample results

and all were found to be acceptable.

Matrix Spike I Matrix Spike Duplicate

DATA VALIDATON-APRIL ALL (April 4,2003 (10:06AM))



i Batch QC was performed for the project samples and all QC criteria were met

LaboratorY Control Sample (LCS)
All QC criteria were met for the LCS associated with the project sample analyses.

Interference Check Samole All Interference Check Sample (ICS) percent recoveries were
acceptable. All QC criteria were met.

Inductively Coupled Plasma Serial Dilutions
All QC criteria were met for the serial dilutions associated with the project samples.

Field Split/Original Sample Comparison

SDG F12806
CB3009 (original) and CB3011 (FS) results were evaluated. It should be noted that total and
dissolved results for CB3011 (FS) had a high RPD for potassium. CB3004 (original) and
CB3006 (FS) results were evaluated. High RPDs for total and dissolved potassium and total
iron were encountered.

SDG F12851
CB3026 (original) and CB3045 (FS) results were evaluated. All RPD QC criteria results for total
metals were met. It should be noted that dissolved results for CB3045 (FS) had a high RPD for
potassium

SDG F12883
CB3033 (original) and CB3035 (FD) results were evaluated. All RPD QC criteria results for
dissolved metals were met. Is should be noted that total results for CB3035 (FS) had a high
RPD for iron.

SDG F12898
CB3038 (original) and CB3047 (FS) results were evaluated. All RPD QC results for total and
dissolved metals were met.

Quantitation
Results quantified between the MDL and the RL. which the lab qualified as TJ," were qualified
as estimated OX unless blank contamination was present or the results were rejected.

5.4 Nitroaromatic and Nitramine Explosives by SW846 8330
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Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks

The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results. All were found to be acceptable.

Surrogate Recoveries

All surrogate recoveries were within QC criteria with the following exception(s):

SDG Validation
Number Samples Affected Compound(s) Qualifier
F12851 CB3045 All compounds UJ.
F12883 CB3035 All compounds UJ

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and all QC criteria were met with the

following exception(s):

SDG Number | Samples Affected Compound(s) Validation
Compond~s)Qualifier

F12898 CB3047 2,6-Ninitrotoluene, 1,3,5- UI
Trinitrobenzene

Laboratory Control Samole
LCS analysis was performed for the project samples, and all QC criteria were met.

2 ND Column Confirmation
The percent difference QC criteria between columns for analyte concentrations were met.

Field Split/Original Sample Comparison

SDG F12806
CB3009 (original) and CB33011 (FS) results were evaluated. It should be noted that CB3004
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(original) and CB3006 (FS) were non-detect for all compounds.

SDG F12851
CB3026 (original) and CB3045 (FS) results were evaluated. It should be noted that CB3026

(original) and CB3045 (FS) were non-detect for all compounds.

SDG 12883

CB3033 (original) and CB3035 (FS) results were evaluated. It should be noted that CB3033

(original) and CB3035 (FS) were none-detect for all compounds.

SDG F12898
CB3038 (original) and CB3047 (FS) results were evaluated. CB3038 (original) and CB3047
(FS) had hits for 2.4,6-trinitrotoluene, 4-amino-2,6-dinitrotoluene, 2-amino-4,6,dinitrotofuene,

2,6-dinitrotoluene, and 2,4-dinitrotoluene. It should be noted that CB3047 had high RPD results
for 2,6-Dinitrotoluene.

Quantitation
Results quantified between the MDL and the RL, which the tab qualified as "J", were qualified

as estimated OJX unless blank contamination was present or the results were rejected.
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Attachment A:

..C.
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- Validation Qualifiers

U Not detected. The compound/analyte was analyzed for, but not detected above the
associated reporting limit.

J The compound/analyte was positively identified; the reported value is the estimated
concentration of the constituent detected in the sample analyzed.

B The concentration reported was detected significantly above the levels reported In the
associated equipment rinse samples and/or laboratory method and trip blanks. (5X/1OX
Rule was applied).

R The reported sample results are rejected due to the following:

1. Severe deficiencies in the supporting quality control data.

2. Anomalies noted in the sampling and/or analysis process which could affect the
validity of the reported data.

3. The presence or absence of the constituent cannot be verified based on the data
provided.

4. To indicate not to use a particular result in the event of a reanalysis.

UJ The compound/analyte was analyzed for, but not detected above the established
reporting limit. However, review and evaluation of supporting QC data and/or sampling
and analysis process have indicated that the "nondetect may be inaccurate or
imprecise. The nondetect result should be estimated.
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Validation Reason Code Definitions

Reason Code Definition
01 Sample received outside of 4+1-2 degrees Celsius
OIA Improper sample preservaton
02 Holding time exceeded
02A Extraction
02B Analysis
03 Instrument performance - outside criteria
03A BFB
03B DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria
03D Retention time windows
03E Resolution
04 Initial calibration results outside specified criteria
04A Compound mean RRF Oc criteria not met
04B Individual % RSD criteria not met
04C Correlation coefficient >0.995
05 Continuing calibration results outside specified criteria
OSA Compound mean RRF QC criteria not met
05B Compound % D QC criteria not met
06 Result qualified as a result of the Wx1 Ox blank correction
06A Method or preparation blank
06e ICB or CCB
06C ER
06D TB

07 Surrogate recoveries outside control limits
07A Sample
078 Associated method blank or LCS
08 IMSIMSD/Duplicate results outside criteria
OBA MS and/or MSD recovery not within control limits (accuracy)
088 % RPD outside acceptance criteria (precision)
09 Post digestion spike outside criteria (GFAA)
10 Internal standards outside specined control limits
10A Recovery
10B Retention tine
11 Laboratory control sample recoveries outside specified limnits
11A Recovery
11B % RPD (if run in duplicate)
12 Interference check standard
13 Serial dilution
14 Tentatively identified compounds
15 Quantitation
16 Multiple results available; alternate analysis preferred
1 7 Field duplicate RPD criteria is exceeded
18 Percent ddiference between original and second column exceeds 0C criteria
19 Professional judgement was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification
22 Radiological calibration
23 Radiological quantitation
24 Reported result and/or lob qualifier revised to reflect validation findings

t_-
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Data Validation Summary Report

July 2002 Background Monitoring Wells
Former Plum Brook Ordnance Works

Sandusky, Ohio

1.0 Introduction
Level IlIl data validation was performed on 100 percent of the environmental samples collected
for July 2002 Background Well Sampling. The analytical data consisted of delivery groups
(SDGs) H2G110121, H2G120123, H2G120173, and H2G130120, which were analyzed by
Sevem Trent Laboratories (STL). In addition, validation of the field-split data, which were
analyzed by Accutest Laboratories, was performed and findings are discussed in Section 5.0 of
this report. Water matrix was validated.

The following samples were validated for this site investigation:

Number Sample Number
H2G110121 CC3009, CC3003
H2G120123 CC3002
H2G120173 CC3005, CC3006, CC3002
H2G130120 CC3004, CC3001

K-,

The chemical parameters for which the samples were analyzed, are identified below:

Parameter (PreplAnalytical Method)
Volatile Organics by GCIMS SW846 503018260B

Semivolatile Organics by GCIMS SW846 351OC/8270C
Total and Dissolved Metals by SW846 3005AN6010B and 7470A

Nitroaromatic and Nitramine Explosives by SW846 8330M
Gasoline Range Organics (GRO) by SW846 8015B

Diesel Range Organics (DRO) by SW846 8015B
Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity,

Turbidity, TSD, TSS, Hardness, Cyanide)

2.0 Procedures
The sample data were validated following the logic identified in the 1994 EPA Contract

Laboratory Program National Functional Guidelines for Inorganic Data Review and the 1999
,-
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EPA Contract Laboratory Program National Functional Guidelines for Organic Review for all
areas except blanks. EPA Region Ill Modifications to the Laboratory Data Validation Functional
Guidelines for Evaluating Inorganic Analyses (April 1993) and Region Ill Modifications to
National Functional Guidelines for Organic Data Review, Multi-Media, Multi-Concentration
(September 1994) were applied to the areas associated with blank contamination. Specific
quality control (QC) criteria as identified in the quality assurance plan (QAP), analytical
methods, and laboratory standard operating procedures (SOP) were applied to all sample
results. As a result of the use of Update Ill SW846 test methods for the analytical data and the
application of the Contract Laboratory Program (CLP) guidelines during the validation process,
there were instances where specific QC requirements for all target compounds were not
defined. This primarily occurred in the organic, gas chromatography (GC) and GClmass
spectrometry (MS) calibration areas and is due to the fact that the analytical methods are
performance-based and allow the use of average calibration responses in lieu of individual
responses, which are defined by CLP protocol. In light of applying CLP guidelines to SW846
methods and evaluating the usability of the data during the validation process, specific QC
criteria were determined to address all target compounds and are identified in this report for
each parameter, as well as in the validation checklists, which function as worksheets. All
completed validation checklists are include in attachment A. For those analytical methods not
addressed by the CIP and Region Ill guidelines, the validation was based on the method
requirements (i.e., SW846, Code of Federal Regulations, SOPs) and technical judgement,
following the logic of the CLP validation guidelines.

3.0 Summary of Data Validation Findings
The overall quality of the data was determined to be acceptable with minimal qualifications.
The only rejected data (R" qualified) was explosive compound Tetryl which had no recovery in
the MSIMSD analysis, and samples that were reanalyzed and have more than one set of
results reported. The "Rt qualifier was assigned to the samples with more than one set of
results to indicate that a given result should not be used to characterize a particular constituent
or an analysis for a given sample.

Individual validation reports have been prepared for each parameter, and the overall results of
the validation findings are summarized in this report A listing of the validation qualifiers and the
reason codes, along with their definitions, is found in Attachment A. The following section
highlights the key findings of the data validation for each analysis.

4.0 Analysis-Specific Data Validation Summaries
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4.1 Volatile Organics by GC/MS SW846 8260B
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Preservation
Preservation criteria were met for all samples with the following exception(s):

SQG Number Samples Affected Com pound~s)ValidationI I ~ ~ un~s)Qualifier
H2G130120 'CC3004 Benzene, Ethylbenzene, Toluene J

* The pH of sample CC3004 was greater than 2. Since EPA has indicated that some aromatic

compounds In wastewater samples, notably benzene, toluene, and ethylbenzene may be

susceptible to biological degradation, results for these compounds were estimated.

Holding Times

Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project

samples met QC criteria with the following exception(s):

* The following exhibited individual ICAL relative standard deviation (%RSD) >30 and/or

CCAL percent difference (%D) >25:

Number Samples Affected Compound(s) Valiar

H2GI10121 CC3003, CC3009 Bromoform. Carbon tetrachloride, trans- UJ
._____ 1 ,3-Dichloropropene

H2G120173 CC3005, CC3006 Bromoform, Carbon tetrachloride. trans- U
. 1 .3-Dichoropropene

H2GI30120 CC3001 CC3004 Bromoform, trans-1,3-Dichloropropene U.

Blanks

The 5X/1 OX rule for contaminants found in the associated equipment rinses, trip blanks, and

method blanks was applied to all sample results. All were found to be acceptable with the

following exception(s):
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Blank Validation
SDG Samples Affected Compound(s) Contaminant Qualifier

CC3003, CC3009 Acetone Method/TB B

H2G110121 CC3003 Toluene TB B

CC3009 Methylene chloride Method/TB B

CC3005, CC3008 Acetone MethodITB B
Hl2G120173

CC3006 Bromomethane TB B

CC3001, CC3004 2-Butanone TB B
H2G1 30120

CC3001 Acetone Method(TB B

Surrogate Recoveries
All surrogate recoveries were within QC limits.

Matrix Spike I Matrix Soike Duplicate
Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed for the project samples,

and all QC criteria were met.

Laboratory Control Sample
Laboratory Control Sample (LCS) analysis was performed for the project samples, and all QC

criteria were met.

Field Duplicates
Original and field duplicate results were evaluated and no problems were identified.

Internal Standards
All internal standards met QC criteria.

Quantitation
Results quantitated between the method detection limit (MDL) and the reporting limit (RL),

which the lab qualified as 'J", were qualified as estimated *J" unless blank contamination was

present or the results were rejected. Results rejected in favor of a preferred result (e.g., due to

dilution or reanalysis) were qualified as rejected "R".

4.2 Semivolatlle Organics by GCIMS SW846 8270C

Overall, the data are of good quality and are usable as reported by the laboratory with the

exceptions noted below. Data were reviewed for the following:

2_J

~1
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Holding Times

Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

All initial and continuing calibrations associated with the project samples met QC criteria with

the following exception(s):

* The following exhibited individual ICAL relative standard deviation (%RSD) >30 and/or

CCAL percent difference (%D) >25:

SDG Number Samples Affected Compound(s) Qualifier

2,4-Dinitrophenol,
H2Gi 10121 C03003. CC3009 Hexachlorocyclopentadiene, 2- UJ

Methyinaphthalene

H2G120173 CC3005, CC3006 2,4-Dinitrophenol, U
Hexachlorocyclopentadiene

2.4-Dinitrophenol,
H2G130120 CC3001, CC3004 Hexachlorocyclopentadiene, 2- UJ

Methylnaphthalene -_

Blanks
The 5XI1OX rule for contaminants found in the associated equipment rinses and method blanks
was applied to all sample results. All were found to be acceptable with the following

exception(s):

. Blank Validation
SDG Samples Affeted Compound~s)Contaminant Qualifier

H2G 120173 CC3005, CC3006 bis(2-Ethylhexyl)phthalate Method B

H2G130120 CC3001, CC3004 bis(2-Ethylhexyl)phthalate Method B

Surrogate Recoveries

All surrogate recoveries were within QC criteria.

Matrix Spike / Matrix Spike Duplicate

MSIMSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

II
I'll
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Field Duplicates
Original and field duplicate results were evaluated, and all QC criteria were met.

Internal Standards
All internal standards met QC criteria.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as ZJ," were qualified
as estimated "J" unless blank contamination was present or the results were rejected. Results
rejected in favor of a preferred result (e.g., due to dilution or reanalysis) were qualified as
rejected ARo.

4.3 Total and Dissolved Metals by SW846 6O1OBf7470A
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibrations
All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks
The 5X rule for contaminants found in the associated equipment rinse, calibration, and method
blanks was applied to all sample results. All criteria were acceptable with the following
exception(s):

Blank Validation
SDG Samples Affected Compound(s) Contaminant Qualifier

CC3003, CC3009 Aluminum (dissolved) Calibration B
H2G1 10121

CC3003 Aluminum (total) Calibration B

H2G120173 CC3005, CC3006 Aluminum (dissolved) Method/Calib B

CC3001, CC3004 Aluminum (dissolved) MethodlCalib B

H2H1-30120 CC3001 Aluminum (total) Calibration B

CC3004 Lead (total) Calibration B
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Matrix Spike / Matrix Spike Duplicate

Q> asMS/MSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

Interference Check Sample

All Interference Check Sample (ICS) percent recoveries were acceptable. All QC criteria were

met.

Inductively Coupled Plasma Serial Dilutions
All QC criteria were met for the serial dilutions associated with the project samples with the

following exception(s):

SDG Samples Affected Compound(s) Validafion

H2G1110121 CC3003, CC3009 Potassium (dissolved/otal) J

H2G120173 CC3005, CC3006 Potassium (dissolved/total) J

Field Duplicates

Original and field duplicate results were evaluated, and no problems were identified.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as J', were qualified

as estimated 'J" unless blank contamination was present or the results were rejected. Results
rejected in favor of a preferred result (e.g., due to dilution or reanalysis) were qualified as

rejected WR.

4.4 Nitroaromatic and Nitramine Explosives by SW846 8330
Overall, the data are of good quality and are usable as reported by the laboratory. Data were

reviewed for the following:

Holdina limes
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

All initial and continuing calibrations associated with the project samples met QC criteria.
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Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was J
applied to all sample results. All were found to be acceptable.

Surrogate Recoveries
All surrogate recoveries were within QC criteria.

Matrix Spike I Matrix Spike Duplicate
MSIMSD analysis was performed for the project samples, and all QC criteria were met with the
following exception(s):

SDG Number Samples Affected | Compound(s) validation

H2G120173 CC3005. CC3006 hRetryl R
*R qualified due to 0% recovery of MS/MSD sample.

Laboratory Control Samole
LCS analysis was performed for the project samples, and all QC criteria were met.

2ND Column Confirmation
The percent difference QC criteria between columns for analyte concentrations were met.

Field Duplicates
Original and field duplicate results were evaluated, and no problems were identified.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as MJ", were qualified
as estimated VJ unless blank contamination was present or the results were rejected. Results
rejected in favor of a preferred result (e.g., due to dilution or reanalysis) were qualified as
rejected UR.

4.5 Gasoline Range Organics (GRO) by SW846 8015B
Overall, the data are of good quality and are usable as reported by the laboratory. Data were
reviewed for the following:

Holding lmes
Technical holding time criteria were met for all samples.
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Initial and Continuing Calibration
(._ All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks

The 6X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results. All were found to be acceptable.

Surrogate Recoveries
All surrogate recoveries were within QC criteria.

Matrix Spike / Matrix Spike Duplicate

MSIMSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

Field Duplicates

Original and field duplicate results were evaluated, and no problems were identified.

Q_; Quantitation

Results quantified between the MDL and the RL, which the lab qualified as NJ", were qualified
as estimated kJ" unless blank contamination was present or the results were rejected. Results
rejected in favor of a preferred result (e.g., due to dilution or reanalysis) were qualified as
rejected WR".

4.6 Diesel Range Organics (DRO) by SW846 8015B
Overall, the data are of good quality and are usable as reported by the laboratory. Data were
reviewed for the following:

Holdinq Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was

K_. applied to all sample results. All were found to be acceptable.
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Surrogate Recoveries

AR surrogate recoveries were within QC criteria.

Matrix Spike / Matrix Spike Duplicate

MS/MSD analysis was performed for the project samples, and all QC criteria were met.

Laboratory Control SaIle
LCS analysis was performed for the project samples, and all QC criteria were met.

Field Duplicates

Original and field duplicate results were evaluated, and no problems were identified.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as "J", were qualified

as estimated "J" unless blank contamination was present or the results were rejected. Results
rejected in favor of a preferred result (e.g., due to dilution or reanalysis) were qualified as

rejected ER.

4.7 Wet Chemistry (TOC, Sulfate, Nitrate, Chloride, Alkalinity, Turbidity, TDS, TSS,

Hardness, Cyanide)
Overall, the data are of good quality and are usable as reported by the laboratory. Data were

reviewed for the following:

Preservation
Preservation criteria were met for all samples.

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks

The 5X rule for contaminants found in the associated equipment rinses and method blanks was

applied to all sample results. All were found to be acceptable.

Matrix Spike / Matrix Spike Duplicate
MSIMSD analysis was performed for the project samples, and all QC criteria were met with the
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following exception(s):

SDG Number Samples Affected Compound(s) Vaiidation

H2G120173 CC3005 Cyanide UJ
H2G130120 CC3001, CC3004 Cyanide UJ

Laboratory Control SamDle
LCS analysis was performed for the project samples, and all QC criteria were met.

Field Duplicates

Original and field duplicate results were evaluated, and no problems were identified.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as *J*, were qualified

as estimated "J" unless blank contamination was present or the results were rejected. Results

rejected in favor of a preferred result (e.g., due to dilution or reanalysis) were qualified as

rejected WRG

5.0 Quality Assurance Field Split Sample Data Evaluation
Data from the quality assurance split sample: SDG F13829 sample CC3007, were validated.

The FS sample was analyzed for Volatiles by SW846 8260B, Semivolatiles by SW846 8270C,
Explosives by WS846 8330, and Total and Dissolved Metals by SW846 601 OB and 7470A. The

following section highlights the key findings of the data validation for each analysis.

5.1 Volatile Organics by GC/MS SW846 8260B
Overall, the data are of good quality and are usable as reported by the laboratory. Data were

reviewed for the following:

Preservation

Preservation criteria were met for all samples.

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
The initial calibration (]CAL) and continuing calibrations (CCAL) associated with the project
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samples met QC criteria.

Blanks

The 5X/1OX rule for contaminants found in the associated equipment rinses, trip blanks, and

method blanks was applied to all sample results. All were found to be acceptable.

Surrogate Recoveries

All surrogate recoveries were within QC limits.

Matrix Spike / Matrix Spike Duplicate

No Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed on the project
sample.

Laboratory Control Sample

Laboratory Control Sample (LCS) analysis was performed for the project samples, and all QC
criteria were met.

Internal Standards

All internal standards met QC criteria.

Field Split/Original Sample Comparison

SDG F1 3829

CC3005 (original) and CC3007 (FS) results were evaluated. It should be noted that CC3007

(FS) were non-detect for all compounds. CC3005 (original) had hits for acetone and carbon
disulfide below the reporting limits. It should also be noted that acetone results for the original

sample were blank qualified due to method and trip blank contamination.

Quantitation
Results quantitated between the method detection limit (MDL) and the reporting limit (RL),

which the lab qualified as 'J, were qualified as estimated "J- unless blank contamination was

present or the results were rejected. Results rejected in favor of a preferred result (e.g., due to

dilution or reanalysis) were qualified as rejected WR.

5.2 Semirolatile Organics by GC/MS SW846 8270C
Overall, the data are of good quality and are usable as reported by the laboratory. Data were

reviewed for the following:
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Holding Times

Technical holding time criteria were met for all samples.

Initial and Continuing Calibration

The initial calibration and continuing calibrations associated with the project samples met QC
criteria.

Blanks

The 5X110X rule for contaminants found in the associated blanks was applied to all sample

results and all were found to be acceptable.

Matrix Spike / Matrix Spike Duplicate

No Matrix SpikelMatrix Spike Duplicate (MSIMSD) analysis was performed on the project

sample.

Laboratory Control Sample

LCS analysis was performed for the project samples, and all QC criteria were met.

Surrogate Recoveries

All surrogate recoveries were within QC criteria.

Internal Standards

All internal standards met QC.

Field SDlit/Original Sample Comparison

SDG F13829

CC3005 (original) and CC3007 (FS) results were evaluated. It should be noted that CC3007
(FS) were non-detect for all compounds. CC3005 (original) had a hit for bis(2-

Ethylhexyl)phthalate but was blank qualified due to method blank contamination.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as 'lJ," were qualified

as estimated aJ" unless blank contamination was present or the results were rejected.

5.3 Total and Dissolved Metals by SW846 6010B17470A
Overall, the data are of good quality and are usable as reported by the laboratory with the

exceptions noted below. Data were reviewed for the following:

DATA VAUDATION-JULY 2002 BKGR (Apri 3,2003 (3:S4PM)) 13



Holding Tlimes
Technical holding time criteria were met for all samples. 9

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks
The 5X rule for contaminants found in the associated blanks was applied to all sample results

and all were found to be acceptable.

Matrix Spike I Matrix Spike Duplicate
No Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis was performed on the project

sample.

Laboratory Control Sample (LCS)
All QC criteria were met for the LCS associated with the project sample analyses.

Interference Check Samole
All Interference Check Sample (ICS) percent recoveries were acceptable. All QC criteria were

met.

Inductively Coupled Plasma Serial Dilutions
All QC criteria were met for the serial dilutions associated with the project samples with the

following exception(s):

SDG Number Samples fected Compound(s) Validation
F1 3829 CC3007 Aluminum, Sodium J

Field Split/Original Sample Comparison

SDG F13829
CC3005 (original) and CC3007 (FS) results were evaluated. It should be noted that total results

for CC3007 (FS) had a high RPD for aluminum, iron, and potassium. All RPD QC criteria
results for dissolved results were met.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as .J," were qualified
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as estimated VJ" unless blank contamination was present or the results were rejected.

5.4 Nitroaromatic and Nitramine Explosives by SW846 8330
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Holding Times
Technical holding time criteria were met for all samples.

Initial and Continuing Calibration
All initial and continuing calibrations associated with the project samples met QC criteria.

Blanks
The 5X rule for contaminants found in the associated equipment rinses and method blanks was
applied to all sample results. All were found to be acceptable.

Surrogate Recoveries
All surrogate recoveries were within QC criteria.

Matrix Spike / Matrix Spike Duplicate
No Matrix Spike/Matrix Spike Duplicate (MSIMSD) analysis was performed on the project
sample.

Laboratory Control Sample
LCS analysis was performed for the project samples, and all QC criteria were met.

2N: Column Confirmation
The percent difference QC criteria between columns for analyte concentrations were met.

Field Split/Original Sample Comparison

SDG F13829
CC3005 (original) and CC3007 (FS) results were evaluated. It should be noted that CC3005
(original) and CC3007 (FS) were non-detect for all compounds.

Quantitation
Results quantified between the MDL and the RL, which the lab qualified as JO, were qualified
as estimated "J" unless blank contamination was present or the results were rejected. Results
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rejected in favor of a preferred result (e.g., due to dilution or reanalysis) were qualified as

rejected WR. J
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Validation Qualifiers

U Not detected. The compound/analyte was analyzed for, but not detected above the
associated reporting limit.

J The compound/analyte was positively identified; the reported value is the estimated
concentration of the constituent detected in the sample analyzed.

B The concentration reported was detected significantly above the levels reported in the
associated equipment rinse samples and/or laboratory method and trip blanks. (5X11OX
Rule was applied).

R The reported sample results are rejected due to the following:

1. Severe deficiencies in the supporting quality control data.

2. Anomalies noted in the sampling and/or analysis process which could affect the
validity of the reported data.

3. The presence or absence of the constituent cannot be verified based on the data
provided.

4. To indicate not to use a particular result in the event of a reanalysis.

UJ The compound/analyte was analyzed for, but not detected above the established
reporting limit. However, review and evaluation of supporting QC data and/or sampling
and analysis process have indicated that the "nondetect may be inaccurate or
imprecise. The nondetect result should be estimated.
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Validation Reason Code Definitions

Reason Code Definition
01 Sample received outside of 4+1-2 degrees Celsius
O0A Improper sample preservation
02 Holding time exceeded
02A Exlaction
028 Analysis
03 Instrument perforrnance - outside criteria
03A BFB
038 DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria
03D Retention time windows
03E Resolution
04 Initial calibration results outside specified criteria
04A Compound mean RRF QC criteria not met
04B Individual % RSD criteria not met
04C Correlaton coefficient >0.995
05 Continuing calibration results outside specified criteria
05A Compound mean RRF QC crieria not met
05B Compound % D QC criteria not met
06 Result qualified as a result of the 5xI1Ox blank correction
06A Method or preparation blank
06B ICBorCCB
06C ER
06D TB
06E FB
07 Surrogate recoveries outside control limits
07A Sample
076 msoclated nethod blank or LCS
08 MSIMSDIDupricate results outside criteria
08A MS and/or MSD recovery not within control limits (accuracy)
088 % RPD outside acceptance criteria (precision)
09 Post digestion spike outside criteria (GFM)
10 Internal standards outside specified control lirmts
tOA Recovery
108 Retention time
1 Laboratory control sample recoveries outside specified limits
11A Recovery
11B % RPD (if run in duplicate)
12 Interference check standard
13 Serial dilution
14 Tentatively identified compounds
15 Quantitation
16 Multiple results available; alternate analysis preferred
17 Field duplicate RPD criteria is exceeded
18 Percent difference between original and second column exceeds QC criteria
19 Professional judgement was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification
22 Radiological calibraton
23 Radiological quantitation
24 Reported resuU and/or lab qualifier Tevised to reflect vatidztkn fintdngs
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PROJECT NARRAITVE
CE00l
Revised

The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in fill, without the written approval of the
laboratory.

The original chain of custody documentation was included with the original report.

Sample Receipt

This report has been revised. The original report did not conmnent on nitrate and turbidity
samples that were received after the holding time had expired. The nitrate and turbidity
portion of samples CB3015, CB3016, CB301S, and CB3019 were received after the
holding time had expired. The client was notified (V. Graves, 4110/02) and instructed the
laboratory to proceed with the analyses:

The cyanide portion of sample CB3013 was received but was not listed on the chain of
custody.

Sample CB3007 for total organic carbon was listed on the chain of custody but was not
received.

The cyanide portion of samples CB3001 and CB3015 were received at pH 11. The
samples were preserved to pHl 12 by laboratory personnel.

An extra 500m1 container was received for the cyanide portion of sample CB3004.

The filtered metals portion of sample CB3004 was listed on the chain of custody but was
not received.

One of the three vials of sample CB3015 was received with headspace.

The hardness portion of sample CB3019 was received by STL Knoxville and the cyanide
portion of sample CB3019 was received by STL North Canton. The samples were
shipped to the correct laboartories for analysis.

T Knoxlle maintains die owbizg certfications, approvals and accroditations: Arcansas DEQ, Calfornia DHS
ELAP Ceit 2423, Connectieat DPH Cert. IPH-0223, Florida DOH Cert. UE57177, Georya DNR Cert. 1906
(SDWA, 5/14/01621I02), Hawaii DOH, linois EPA Cert. #000510, Inna DOtH Cert. IC-TN-02, Kentucky
DEP lab ID 190101, Louisiana DEQ Ccr. #03079, Maryland DHIMH Cat .2T7, Ma chsetts DElP CerL #M-
TNo09, Michigan DEQ Lab ID 19933, New Jersey DEP Cet. MOMI, New York DOR Lab l10731, North
Carina DPI Loa ID #21705, Notit Carolum D B Cert. 164, Olilaboma DEQ ID #9415, Pennsylvania DEP
Cert. #68-516, South Carolina DHEC Lab ID 134001, Tennessee DO Lab ID 02014, Virginia DGS Iab ID
#00165, Washington DOE Lab 1C120, Wisconsin DNR Lab ID #998044300, US Army Corps of Engineers, Naval
Facilities Fogincering Service Center, US EPA Pcrilorate Approval and USDA Sol Permit OS-46424. This list of
approvals is subject to change *nd does not imply hat laboratory cetication is availdble for all parameters
reported in dtis environmental sample data report
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Subcontract

The following analyses were performed by STL North Canton Laboratory, 4101 Shuffel
Drive, NW, Nonib Canton, OH 44720: Total Dissolved Solids (MCAAW 160.1), Total
Suspended Solids (MCAAW 106.2), Hardness (MCAAW 130.2), Turbidity (MCAAW
180.1), Alkalinity (MCAAW 310. 1), Chloride (MCAAW 325.2), Nitrate (MCAAW
353.2), Sulfate (MCAAW 375.4) and Total Organic Carbon (SW846 9060).

Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this report meet all applicable NELAC requirements.

Volatiles

Laboratory control duplicate sample EXNW71AD had a recovery for 1,1-dichloroethene
that was slightly above QC limits (121% vs. 120%). However, since the recovery was
high, and no target analytes were detected in the associated samples, the validity of the
data is unaffected.

Samples CB3010, CB3013, and CB3009 were reported with elevated reporting limits for
all analytes due to the presence of non-target compounds. A dilution was necessary prior
to analysis, and the reporting limits were adjusted accordingly.

Sample CB3022 was reported with elevated reporting limits for all analytes due to a
difficult foaming sample matrix. A dilution was necessary prior to analyss, and the
reporting limits were adjusted accordingly.

Sample CB3008 and CB3015 were reported with elevated reporting limits for all analytes.
Based on screening results, a dilution was necessary prior to analysis; the reporting limits
were adjusted accordingly.

Surrogate recoveries for CB3015 were outside QC limits due to matrix interferences.

The surrogate recoveries for the matrix spilce/matrix spike duplicate for sample CB3004
were outside criteria. However, the laboratory control sample also showed acceptable
results indicating that the analysis was in control.
ML oxvilh main;Sti the foawing d 5 ifcat on, apprvals ad =ccc~ta= Arkas DB)Q, Caifaorai DUS
EBLM Cert. #2423, Connoctiut DPH Cert IPH-0223, Plonda DOB Cezt 1E87177, Georia DNR CerL #906
(SDWA, 514I014/2l02), Hawai DOH, Minoi EPA Ceut. 000510, Indana DOH CerL C-TH-02, Kentucky
DEP Lab ID #90101, Liana DEQ Cast 103079, Maryland DHMH Cest 1277, MassachuscUZ DEP CerL IM-
TNOQ9, Midcigan DEQ Lab ID 19933. New Jexy DEP Crt. NOOI, New York DOH Lab 110781, North
Carolina DPI Lab ID #21705, Noth Carolina DEHNR Cat. lE4, Oklahoma DEQ ID #9415, Pernsylvania DEP
Cro. 868-576, South Carolim DHEC Lab ID 14001, Tennessee DON Lab ID 02014, Virginia DGS Lab ID
#00165, Wasfingtn DOE Lab 1C120, Wisconsin DNR Lab ID #998O44300, US Anry Corp of Engincers, Naval
Pacilities Engineering Savice Center, US EPA Pfrchiorate Approval and USDA Sol Perit #S-46424. Tlis list of
approvals is subjet to chuzgp ard does not impl tt laboratoy cerfication is avaable for a1l parameters
reponed in thi enironnmen sample dat report
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Senmivolatiles

Samples CB3016, CB3018, CB3019, CB3020, CB3017, CB3029, MSJMSD for CB3004,
and LCS EXFGV had high internal standard #6 and high surrogate # 5. Samples
CB3001, CB3004, CB3007, CB3023 and method blank EXFGV had high internal
standard #6; sample CB3013 and CB3022 had high surrqgate #5. This was likely due to
cumulative detrimental effects on the columnIMS from the samples that were high in
sulfur. The higher mass analytes increased.in response. Since this IS and SS had the
higher masses, their response increased. A similar increase would be expected for target
analytes having higher masses also, but there were none detected. In addition, the
LCS/MS/MSD results showed all control analytes in control. Therefore the impact on the
data is minimal or none at all.

Sample CB3015 had a high recovery of 2-fluorophenol due to matrix interference. There
were ion interferences with this surrogate. Since only one target analyte was detected
slight above the reporting limit, the date should not be affected.

Internal standard #6 was lost in sample CB3022 at the first analysis. The sample was re-
run at a one to 10 dilution in order to have it within the QC criteria, both analyses were
reported. Target analytes not referencing internal standard #6 were reported from the 1'
analysis; only target analytes associated with internal standard #6 were reported from the
diluted analysis and the reporting limits were elevated accordingly.

Explosives

The matrix spikcematrix spike duplicate recoveries and/or RPDs for sample CB3004 were
acceptable for all analytes except tetryl. The laboratory control sample showed acceptable
results indicating that the analysis was in control. The matrix spice/matrix spike duplicate
results are, therefore, attributed to matrix effects.

Due to sample matrix interferences, estimated results below the reporting limit were not
reported for several analytes for samples CB3013 and CB3015. The result was qualified
with an rT' flag to indicate the presence of matrix interferences.

L Kmxk mnaiaih due t llown cabficaftons, aIppovals 4 andltac ons A*ansam DEQ, Csiforma DlS
ELAP Cert. 02423, Conneticut DPH Cat. P-223, Florida DOR Cent OE 177, Geor&g DNR Cede. 1906
(SDWA, SI14O1-62I/02), Hawaii DOl, Illinois EPA Cert 100I10, Indiana DO Cert. OC-TN-02, Kentucky
DEP Lab ID 19010t, Loubiana DEQ Cat. #3079, MaByoand DoH Cat. 1m77, Massacsets DEtP Cmt rm-
TN009, Michigan DEQ LAb 1I) 19933, New Jersey DEP Cert. NNOOI, New York DOH LJb 110781, Norih
Carolina DPE Lab ID #2170, North Carolina DEHNR Cart. 64, Oklahoma DBQ ID #9415, Pennsylvania DllP
Cart. #68-576, South Carolina DHEC Lab ID #84001, Tennessee DOH Lab ID 102014, VIe DGS Lab ID
#00165, Washington DOE Lab OC120, Wisconsin DNR Lab ID 1998044300, US Army Corps of Engineers, Naval
Facilities Engineering Service Caner, US EPA Prcrhlorat Approval and USDA Soil Pernit 1S-46424. Mlis list of
approvals is subjet to cange ad does not imply that laboratoy cerfification is available for all parmetots
reWrted in this environenal sAmple data report.
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Explosives (continued)

The following samples were reported with elevated reporting limits for one or more
analytes due to sample matrix interferences: CB3008, CB3013 and CB3015. The affected
analytes are flagged on the sample report.

Sample CB3022 was reported with elevated reporting limits for all analytes due to sample
matrix interferences, sample was run at at 1/10 dilution.

Metals

The serial dilution of sample CB3004 was outside control limits for potassium due to
physical or chemical matrix interferences.

The serial dilution of sample CB3004D was outside control limits for potassium and zinc
due to physical or chenical matrix interferences.

Cvanide

Samples CB3004, CB3008, CB3009, CB3013, CB3015, CB3018, CB3019 and the
method standards were treated for sulfide prior to distillation.

Chloride

The matrix spike/matrix spike duplicate recoveries and/or RPDs for sample CB3004 were
outside linits for chloride. The laboratory control sample showed acceptable results
indicating that the analysis was in control. The matrix spike/matrix spike duplicate results
are, therefore, attributed to matrix effects.

STL Knoxville raintains the following ceaxcaions, approvals and a citations: ArkInsAs DEQ, California DHS
ELAP Cct 12423, Connecticut DPH Cet IH-0223, Florida DOU Cert. #E87177, Goorgia DNR CerLt 190
(SDWA, S114101-6/21/02), Hawaii DOH, Mlinois EPA Cat 1000510, Indian DOR Cet. IC-TN-0 Kentucky
DEP Lab ID #90101, Louisina DEQ Ccrt 103079, Mazyland DHMH Cat 0277, Massachuset DEP Cact. M-
lN009, Michigan DEQ Lab ID #9933, New Jersey DEP CeL. IMNO0, New York DOBl Lab 110721, NoAb
Carolina DPH Lab 1I) B21705, North Carolna DEHNI Ct #64, Oklahoma DEQ ID 194S, Pennsylvania DEP
Cert #68-576, South Carolina DHEC Lab ID 154001, Tennesse DOH Lab MD 002014, Vhzinia DGS Lab ID
00165, Washingtm DOE Lab OC120, Wisconsin DNR Lab ID #998044300, US Army Corps of Engineets, Naval
Faeilities Engineeng Svice Center, US EPA Perchorate Approval and USDA SoI Pemit IS46424. Ihis list of
approvals is subjecto change ad does not imply that labortory certification is available for all prameters
reported in this environmental sample data report.
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Revision

The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in full, without the written approval of the
laboratory.

The original chain of custody documentation was included with the original report

Sample Receipt

Sample CB5013 was received but was not listed on the chain of custody.

The wet chemistry parameters for sample CB3024 were listed on the STL - Knoxville
chain of custody, but the container was not received. The wet chemistry parameters for
sample CB3024 were listed on the STL - North Canton chain of custody, and the
container was received.

The hardness portion of sample CB3033 was listed on the chain of custody but was not
received.

A The metals portion of sample CB5001 was received at pH 6. The sample was preserved
to pH 2 by laboratory personnel.

The filtered box was not marked on the metal containers for samples CB3038 and
CB3046, however, the samples were labeled as total metals and dissolved metals.

The collection date for sample CB3040 was listed as 4/12/02 on the STL - Knoxville
chain of custody, but the sample was labeled as 4/10/02. The client was contacted (V.
Graves, 4118/42) and instructed the laboratory to use the collection date on the label.

The collection date for the total organic carbon portion of sample CB3040 was listed as
4/11/02, but the sample was labeled as 4110/02. The client was contacted (V. Graves,
4118102) and instructed the laboratory to use the collection date on the label.

STL Knoxville maintains the folowing oertications, approvals and accmdtations: Arlansas DEQ, Caifornia DHS
ELAP Cert. 12423, Connecticut DPH Cert IPH-0223, Florida DOH Cam #E177, Georgia DNR CerL 1906
(SDWA, 5114101-6t21/02), Hawaii DOH, llinois EPA Cert. 100510, Indiana DOH Cert. #C-TN-02, Kentucky
DEP Lab ID 190101, Louisiana DEQ Cert 13079, Maryland DHMH Cut. #2, Massachusetts DEP Cat rM-
lNO09, Michigan DEQ Lab ID 19933, New Jersey DEP Cert. fNIOOl, New York DOH Lab #10781, Nort
Carolina DPH Lab ID #21705, North Caroilna DEHNR Car 164, Oklahoma DEQ ID 1941S, Pennsylvania DEP
CerL 168-576, Soup Carolna DREC Lab ID 184001, Tennessee DOH Lab ID #02014, Virginia VGS Lab ID
#00165, Washington DOE Lab #C120, wisconin DNR Lab ID #998044300, US Army Corps of Engineers, Naval
Facilitics Engineering Smrvice Center, US EPA Perchkoate Approval and USDA Soil Permit 1S-46424. This list of
approvals is subject to change and does not imply that laboratory oertfiation is available for all parameters
reported in tis environmental sanple data report.
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Revision
Sample Receipt (continued)

The collection time for the alkalinity, chloride, sulfate, total dissolved solids and total
suspended solids portion of sample CB3040 was fisted as 4/18:25 AM, but the sample was
labeled as 7:55 AM The client was contacted (V. Graves, 4/18/02) and instructed the
laboratory to use the collection time on the label.

An extra container was received at STL - North Canton fbr sample CB3038.

Subcontract

The following analyses were performed by STL North Canton Laboratory, 4101 Shuffel
Drive, NW, North Canton, OH 44720: Total Dissolved Solids (MCAAW 160.1), Total
Suspended Solids (MCAAW 106.2), Hardness (MCAAW 130.2), Turbidity (MCAAW
180.1), Alkalinity (MCAAW 310.1), Chloride (MCAAW 325.2), Nitrate (MCAAW
353.2), Sulfate (MCAAW 375.4) and Total OrgAc Carbon (SW846 9060).

Quality Control

This report has been revised. The calibration information for the sample CB3014 was not
included in the original report.

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this report meet all applicable NELAC requirements.

Volaties

The pH of samples CB3012, CB3025, CB5018, CB3033, and CB3037 was greater than 2.
The samples were analyzed within the normal 14 day holding time. EPA has indicated that
some aromatic compounds in wastewater samples, notably benzene, toluene, and ethyl
benzene, may be susceptible to biological degradation if samples are not preserved to a pH
of 2.

Samples C33012, CB3014, CB3025, CB3030, CB3026, CB3033, CB3034, CB3037,
CB3039 and CB3040 were reported with elevated reporting limits for all analytes due to
the presence of non-target compounds. A dilution was necessary prior to analysis, and the
reporting limits were adjusted accordingly.
SiT Knoxville mainiains the oowing cmrtifications, approvals and acreditationwn Arkansas DEQ, Californi DHS
ELAP CeM MM, Connecicut DPH Crt PH-0223, Flonda DOH Cart. 1B87177, Georgia DNR Cert 1906
(DWA. SIWO1-6n21/02), Hawaii DOH, Binois EPA Cert. #000510, Tndiana DON Cert. #C-TN-02, KenwclI
DEP Lab D 190 10I, Lottsana DEQ Cet. #03079, Maryland DHMH CetL .27, Massachusetts DEP Cat. EM-
TN009, Michigan DTQ Lab ID #9933, New Jersey DEP Ceut. FMOO1, New York DOH Lab 110781, Nort
Carolina DPH Lab ID 705, North Carolina DEHNR Cert. #64, Oklahora DEQ ID 19415, Pennsylvania DEP
Cert. #68-576, South Carina DEEC Lab ID 184001, T=nesse DOB Lab ID #0014, Virgui DGS Lab TD
#00165, Washington DOE Lab 1C120, W2scontin DJNR Lab ID 1998044300, US Annry Cotps of Engineers, Naval
Facilities Engineerng Service Center, US EPA Pehlorata Approval and USDA Sol Pamit O3-46424. This list of
approvals is subjec to change and does rot imply that laboratory cerfflioati is available for all parameters
reported in this environmental sample daft report
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Sernivolatiles

Due to a laboratory error, sample CB3014 was not prepared. The clinct was contacted
(M. McMyler, 4126/02) and instructed the laboratory to prepare the sample outside the
holding time.

E,Lplosi've

Due to sample matrix interferences, estimated results below the reporting limit were not
reported for one or more analytes for samples CB3025, CB3030, CB3014, CB3037,
C33038, CB3039, CB3040, and CB500I. The results were qualified with an "I" flag to
indicate the presence of matrix interferences.

The matrix spike/matrix spike duplicate recoveries and RPDs for sample CB3 038 were not
calculated because the spikes were diluted out. The laboratory control sample/duplicate
showed acceptable results indicating that the analysis was in control. Results outside of
limits do not necessarily reflect poor method performance due to high analyte
concentrations in the sample relative to the spike level.

Mas

The serial dilution of sample CB3038F was outside control limits for potassium due to
physical or chemical matrix interferences.

The serial dilution of sample CB3038 was outside control limits potassium due to physical
or chemical matrix interferences.

The matrix spike/matrix spike duplicate recoveries for dissolved metals for sample
C1B3038 was outside control limits for iron. However, the laboratory control sample
showed acceptable results indicating that the analysis was in control. The matrix
spike/matrix spike duplicate results are, therefore, attributed to matrix effects. The
affected analytes are flagged appropriately on the matrix spike/matrix spike duplicate
report.

sMS Knoxville maintains the following certfcations, approvals and occrcditationg: Arkansas DEQ, Califoria DHS
ELAP Cert #2423, Connecticut DPH CerL #PH-023, Foida DONl Cart # IE877, Georgia DNR Cert. 1906
(SDWA, 5/14101-6l2I02), Hawaii DOB, minois EPA Cart. 1000510, Indiana DOH Cert. 1C-TN02, Kentucky
DEP Lab ID #90101, Louisiana DEQ Curt 103079, Maryland DHMH Cer. t277, M achusetts DEP Cem. IM-
TNO09, Michigan DEQ Lab ID #9933, New Jersey DEP CerL MNOM, New York DOH Lab 110751, North
Carolina DPH Lab ID f1705, North Carolina DW13NR Cert 164, Oldahoma DEQ ID 0941S, Pennsylvania DEP
Cat. #68576, South Carolina DHEC Lab ID #14001, Tennessee DOH Lab ID 102014, Vginia DGS Lab ID
#00165, Washington DOE lab 1C120, Wisconsin DNR Lab ID) 999044300, US Army Corps of Eneers, Naval
Facilities Engineering Service Center, US EPA Perchlorate Approval and USDA Soil Permit IS-4"24. This list of
approvi;s is subject to change and does not imply tat laboratory cearification isa vailable for all parametcs
reported in this environmental sample data report.
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Metals (contirmed)

The matrix spikelmatrix spike duplicate results for were not calculated on sample CB3038
for total iron because the sample concentration was four times greater than the spiked
amount.. The affected analyte is flagged appropriately on the matrix spike/matrix spike
duplicate report.

Cyanide

Samples CB3012, CB3014, CB33025, CB3026, CB3030, CB3033, CB3039 and the
method standards were treated for sulfide prior to distillation.

Sulfte

J

The matrix spikelmatrix spike duplicate results for were not calculated on sample CB3038
because the sample concentration was four times greater than the spiked amount.. The
affected analyte is flagged appropriately on the matrix spikelmatrix spike duplicate report.

STM Knoxville maintains the following cticatiorm, approvals and aocrdt ons: Arkans DEQ California DBS
ELAP CcrL 12423, Connecticu DPH CarL IMP 223, osida DOH Ccit. 1877, Georgia DNR Ceri 1906
(SDWA, 514t01-621/02), Hawa DOH, ins EPA Ci 000510, Indiasn DOE Ci#C-TN-esL Keou
DEP Lab ID 19010 Louisi= DEQ Ce.t W03079, Maxyland DUMB CeaL 27, Masschusetts DEP Cmi. SM-
TN009, MichIga= DEQ Lab ID 19933, New Jersey DEP Cest MFN001, New York DOR Lab #10731, North
CArolina DPH Lab ID #21705, North Cxvobm DEHNR CeM 1K4, Oklahoma DBQ ID 59415, Pennsylvania DElP
CerL 168-576, South CarolimDHBC Lab ID 8400I, Termessee DOH Lab ID #02014, Virginia DGS Lab ID
500165, Wasington DOB Lab C120, WIsconsin WI4M Lab ID 9304430D, US Army Corps of Eagineers, Naval
Facilidcs Evgieing Service Center, US EPA Perchloraft Approval and USDA Soil Pemk 146424. This lat of
approvals is subject to change an does not imply that labortory crtfication is available for all parameters
rprted in his eamronmental aniple data report

N
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The results reported herein are applicable to the samples submited for analysis only.

This report shall not be reproduced except in full, without the written approval of the
laboratory.

The original chain of custody documentation is included with this report

Sample Receipt

The metals portion of sample CB3044 was received at pH 7. The sample was preserved
to pH 2 by laboratory personnel

One of two seninvolatile containers for sample CB3 044 was received broken.

Sample CB3049 was listed as a water sample on the chain of custody, however, it was an
oil sample.

Subcontract

The fonlowing analyses were performed by STL North Canton Laboratomy, 4101 ShuffelK Drive, NW, North Canton, OH 44720: Total Dissolved Solids (MCAkW 160.1), Total
Suspended Solids (MCAAW 106.2), Hardness (MCAAW 130.2), Turbidity (MCAAW
180.1), Alkalinity (MCAAW 310.1), Cloride (MCAAW 325.2), Ntate (ICAAW
353.2), Sulte (MCAAW 375.4) and Total Organic Carbon (SW846 9060).

The following analyses were performed by STL Austin Laboratoly, 14046 Sunmmit Dr,
Austin X, 78728: Diesel Range Organics and Gasoline Range Organics (SW846 8015B),
and FlashPoint (SW846 1020A).

STL Knoxvie, maintaiw the fllowing caifiea:ons, aprovals and &crditao: A*=sas DBQ Caiforni, DES
1AP cerL 12423, Connecticut DPH Crt #P-0223, Florida DOH Ccrt #ER177, Gtorgi DNR Cart O906

(SDWA, 5114101-621, Hawaii DOH, Mincis EPA Cr. 10I510, fndiana DOR Cet. #IC-1N-2, KXwcky
DEP Lab ID #9O101, Lmisiana DEQ Crt #0309, Miyland DE]MJI Cert t277, Massachuetts DEP CerL IM-
TS009, U;ichga DKQ LA ID 19933, New Jemy DEP Cert 1LW001, New York DOR Lab 110781, North
Cana DPH Lab ID J2170Q, North Carlia D}E3NR Cert #64, 0lahoma DEQ ID 19415, ke=rmvaub DEP
Cert 13.576, South CroiEnz PHEC Lab 11 184O01, Tcnnessee DOH Lab ID #02014, Vrginiz DOS Lab D
#00165, Wasnt DOE Lab PC120, Wionsin DNR Lab ID 1998044300, US Amny Cors of EU£ems, Naa19
Fadlitics Engmeeing Service Cner, US EPA Pcrchiorste Approval sd USDA Soil Prit #S46424. This list of
aprovals is ubjczt to change &ad does not imply tut laboratory cerificatio is avxaic all parametmrs
Mortod in this c pwronenta Ouzk dat teporL
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Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in is report meet all applicable NELAC requirements.

Volatiles

Samples CB3049 and CB3041 were reported with elevated reporting limits for all
analytes. Based on screening results, a dilution was necessary prior to analysis; the
reporting limtswere adjusted accordingly.

Sample CB3044 was reported with elevated reporting limits for all analytes due to the
presence of non-target compounds. A dilution was necessary prior to analysis, and the
reportmig limits were adjusted accordingly.

The pH of sample CB3044 was greater than 2. The sample was analyzed within the
normal 14 day holding time. EPA has indicated that some aromatic compounds in
wastewater samples, notably benzene, toluene, and ethyl benzene, may be susceptible to
biological degradation if samples are not preserved to a pH of 2.

Sernivolatiles

The recoveries of the acidic surrogates and acidic analytes for the laboratory control
sampler laboratory control sample duplicate of batch 2107141 were outside QC limits.
However, re-extraction and reanalysis of sample CB3044 was not possible due to
insufficient sample volume.

Exolosives

Due to sample matrix interferences, estimated results below the reporting limit were not
reported for several analytes for samples CB3041 and CB3044. The resul was qualified
with an "It flag to indicate the presece of matrix interferences,

The foilowing samples were reported with elevated reporting limits for one or more
analytes due to sample matrix interferences: CR3041 and CB3044. The affected analytes
are flagged on the sample report.

SL KnoxviUe mains th following oertidons, appmoal a i Arkaa DEQ, C&al DRS
E8AP Cer. 12423, CormectcutDPH Ce. #PH-=3, Foa DOH ctrL 1E877, Georgia DNR Cet. 1906
(SDWA, S114101-6J21102), HawLU DOB, Minois PA Cert 1000510, lnda DOR Ceri #C-TN-02, Kexzuky
DEl Lab ID 90101, Louisiana DQ C 03M7M, Maryland DHMl Cert. 277, MassacIus DEP Ce. IM-
TN0O9, Michigan DBQ Lab ID 19933, New Jersey DEIP Cert. IMTOO, New York DOH Lab 110781, Noeth
Carolina DPI Lab ID 021705, North Caroin DEEINE CcrL .64, Oklaboma DEQ ID #941S, Pcqzylvahm DE?

CeiL 068-576. South Carona I)HBC Lab ID #84001, Tennessw DOH Lab ID #02014, Vrnia DGS Lab ID
#00165, Wasngtz DOE Lib C120, WVsnsin DNR Lab ID #998044300, US Army Corps of Engineera, Naval
Facities fEuincg Seice Center, US EPA ?crclorat Aproval and USDAS Soil Permit #S-46424. This lst of
approvals is .bject to change and doe. not imply th laboatory iation is Vailabl for au paranrters
reported in tiss environmental sample dah report.
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Metals

The serial dilution of sample CB3042 was outside control limits for potassium and zinc for
preparation batch 2109142 and 2109144 due to physical or chenical matrix interferences.

Wet mstrv

The batch matrix spike/matrix spike duplicate recoveries were outside control limits for
cyanide. The laboratory control sample showed acceptable results indicating that the
analysis was in control. The matrix spike results are, therefore, attributed to matrix
effects.

Samples CB304 1 and CB3044 and the method standards were treated for sulfide prior to
distillaion.

K-

SL Koxville maitans the foIb g certffioaion, apprval and ccreitahions: Arku= DM Calfor DHS
ELAP Cet- 2423, ConneelicctDPH C . IM-=223, Fida WDH Ct #E8717M, Geor& DNR Ct. p906
(sDWA, S/14/01-6I11 - Hwai D01, liois EPA, Cert. M M, Iana DO1 Ccrt ACTN-02, Kertcl
DEP Lab ID #9101, Lusiana DEQ Cat. 3079, Mayland DEME Cca. 127, Massachet DEP Cart. M-
T009, Uichigan DEQ Lab ID #9933, New JereY DPEP Cert. n0O1, New York DOR Lab 1107, North
Carlin= DPH Lab ID f21705, Ncrth Carolina DEHNR Crt. #64, 03lahom DEQ D 19415, Pennsylvanin DEP
Ccrt. #68-576, SoUth Caria DEPC LAb ID #84001, Tennesse DOEI Lab ID 102014, Vkigisia DGS Lab ID

M00165, Washington DOE Lab JCI120, Visconsin DNR La& ID 1998044300, US Army Corps of Eniners, Naval
Facilities Enlgineering Service Center, US EPA PerchiorAW Approval and USDA Soil Perit #S-46424. This list of
appvls is s9j4et to change and does not fiply ghit laboratory certification is available for 11 parameters
repmted in is envirozntenta sample daa report



Accutest Laboratories Southeast, Inc.
Analytical Narrative

Client IT Corporation
Site: Plum Brook Ordinance WKS., 825635
Report Date: May 09, 2002
Job Number F12898

2 samples were collected on April 12, 2002 and reteived on April 13, 2002. Samples were properly
cooled, preserved and Intact A risting of the Laboratory Sample ID, Client Sample ID, and dates of
collection are presented in the Results Summary section of this report.
All method specified holding times, calibrations and quality control performance criteria were met, with
the following notes:

VOC. SW846-8260B:
* Sample CB5017 had a surrogate recovery above acceptance limits. The sample was non-detect.

Data not adversely affected. The sample has been footnoted accordingly.
* The MSIMSD associated with analytical batch number VG500 had several recoveries above

acceptance limits. All RPD were within acceptance limits. The Blank spike was within acceptance
limits. The Method Blank was free of interference from this compound. Data not adversely
affected.

Exolosives: SW846. 8330A
* Sample CB3047 has elevated reporting limits due to matrix interference. Surrogate recovery was

not reported on two of the analysis due to matrix interference. The sample has been footnoted
accordingly.

* The MS/MSD associated with analytical batch number GGGI53 had several recoveries above
acceptance limits. AlS recoveries were out high due high level In the sample relative to the spike
amount or matrix interference. The Blank spike was within acceptance limits. The Method Blank
was free of interference from this compound. Data not adversely affected.

SVOC. SW846-8270C:
* Sample CB3047 had surrogate recoveries below acceptance limits. Sample was confirmed by

reanalysis. All values reported should be considered estimated. The sample could not be re-
extracted due to Insufficient sample'volurne. An values reported should be considered estimated.
The sample has been footnoted accordingly.

* The Blank Spike associated with analytical batch number SW527 had several recoveries below
acceptance limits. The associated sample CB3047 could not be re-extracted due to insufficient
sample volume.

Metals: SW-846. 601OB
* The Serial Dilution associated with analytical batch number MP4337 had several RPDs above

acceptance lknits. All RPDs were found to be acceptable either due to low duplicate and sample
concentrations and or matrix interference. The Blank Spike found these metals to be within
acceptance limis and the Method Blank free of interference from this compound. Data not
adversely affected.

Page I of 2
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Accutest Laboratories Southeast, Inc. certifies that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated In the Analytical Task Order and the COC. In addition, Accutest Laboratories Southeast, Inc.
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified in the Accutest Laboratories Southeast, Inc. Quality Manual for other that
conditions detailed above. ALSE routinely reports Organic target analytes down to 112 the Reporting
Level. These positive results are fagged with a "Jo qualifier. It is recommended by Accutest
Laboratories Southeast, Inc. that this report Is to be used in its entirety. Accutest Laboratories
Southeast, Inc. is not responsible for any assumptions of data quality if partial data packages are used
to Interpret data. The Accutest Laboratories Southeast, Inc. Laboratory Director as verified by the
signature on the front page has authorized release of this report.

Narrative prepared by.

Date: May 09. 2002
Sue 0. Bell, Project Manager (signature on f le)

of;
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Accutest Laboratories Soutbeast, Inc.
Analytical Narrative

Client IT Corporation
Site: Plum Brook Ordinance WKS., 825635
Report Date: May 08, 2002
Job Number: F12883

2 samples were collected on April 1i, 2002 and received on April 12, 2002. Samples were properly
cooled, preserved and Intact A listing of the Laboratory Sample ID, Client Sample ID, and dates of
collection are presented in the Results Summary section of this report
All method specified holding times, calibrations and quality control performance criteria were met, with
the following notes:

VOC. S3W84§82603:
* The MSIMSD associated with analytical batch number VB401 had several recoveries below

acceptance limits. Some RPD were above acceptance lrnits. The recovery for Toluene was below
acceptance limits due to a high level In the sample relative to the spike amount The Blank spike
was within acceptance limits. The Method Blank was free of interference from this compound.
Data not adversely affected.

ExDloslves: SW846. 8330A
* Sample CB3035 had a surrogate recovery below acceptance limits. The sample was re-extracted,

outside of the recommended holding time. The re-extracted sample also had a surrogate recovery
below acceptance limits. Al values should be considered estimated. The sample has been
footnoted accordingly.

* The MSIMSD associated with analytical batch number GGG153 had several recoveries above
acceptance limits. All recoveries were out high due high leve in the sample relative to the spike
amount The Blank spike was within acceptance limits. The Method Blank was free of interference
from this compound. Data not adversely affected.

SVOC. SW846-8270C:
* The Blank Spike associated with analytical batch number SW527 had several recoveries below

acceptance limits. The associated sample CB3035 could not be re-extracted due to Insufficient
sample volume. The surrogate recoveries In the sample were within acceptance limis.

* The Blank Spike associated with analytical batch number SW527 had several recoveries below
acceptance limits. This Blank Spike is not associated with any samples from F12883. This Blank
Spike has been Included because it Is associated with'the corresponding MSIMSD which was
performed on another client's sample.

Metals: SW-846. 6010B
* The MSIMSD associated with analytical batch number MP4347 had some recoveries and RPDs

above acceptance limits. It was found that the spike amount was low relative to the sample
amount The Blank Spike found these metals was within acceptance limits and the Method Blank
free of interference from this compound. Data not adversely affected.

* The Serial Dilution associated with analytical batch number MP4347 had several RPDs above
acceptance limits. All RPDs were found to be acceptable either due to low duplicate and sample
concentrations or possible matrix interference. The Blank Spike found these metals to be within
acceptance limits and the Method Blank free of interference from this compound. Data not
adversely affected.
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Accutest Laboratories Southeast, Inc. cernes that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated in the Analytical Task Order and the COC. In addition, Accutest Laboratories Southeast, Inc.
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified in the Accutest Laboratories Southeast, Inc. Quality Manual for other that
conditions detailed above. ALSE routinely reports Organic target analytes down to 1/2 the Reporting
Level. These positive results are flagged with a VJ qualifier. It is recommended by Accutest
Laboratories Southeast, Inc. that this report Is to be used In its entirety. Accutest Laboratories
Southeast, Inc. Is not responsible for any assumptions of data quality If partial data packages are used
to Interpret data. The Accutest Laboratories Southeast, Inc. Laboratory Director as verified by the
signature on the front page has authorized release of this report.

Narrative prepared by.

Date: May 08 .2002
Sue 0. Bell, Project Manager (signature on file)
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Accutest Laboratories Southeast, Inc.
AnalyWl Narrative

Client: IT Corporation
Site: Plum Brook Ordinance WKS.
Report Date: May 02,2002
Job Number: F12851

2 samples were collected on April 09, 2002 and received on April 10, 2002. Samples were properly
cooled, preserved and intact. A listing of the Laboratory Sample ID, Client Sample6 ID, and dates of
collection are presented in the Results Summary section of this report.
All method specified holding times, calibrations and quality control performance criteria were met, with
the following notes:

VOC: SW-846. 8260B
Sample CB3045 has an elevated reporting limit for Methyl Chloride due to matrix interference. The
sample has been footnoted accordingly.

Explosives: SW84Q. 8330A
* Sample CB3045 had a surrogate recovery below acceptance limits. The sample was re-extracted,

outside of the recommended holding time., The re-extracted sample also had a surrogate recovery
below acceptance limits. All values should be considered estimated. The sample has been
footnoted accordingly.

Metals: SW-846. 6010B
* The MS/MSD associated with analytical batch number MP4335 had some recoveries and RPDs

above acceptance limits. It was found that the spike amount was low relative to the sample
amount. The Blank Spike found these metals was within acceptance limits and the Method Blank
free of interference from this compound. Data not adversely affected.

* The Serial Dilution associated with analytical batch number MP4335 had several RPDs above
acceptance limits. All RPDs were found to be acceptable either due to low duplicate and sample
concentrations or possible matrix interference. The Blank Spike found these metals to be within
acceptance limits and the Method Blank free of interference from this compound. Data not
adversely affected.

Accutest Laboratories Southeast, Inc, certifies that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated in the Aalytical Task Order and the COC. In addition, Accutest Laboratories Southeast, Inc.
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified In the Accutest Laboratories Southeast, Inc. Quality Manual for other that
conditions detailed above. ALSE routinely reports Organic target analytes down to 112 the Reporting
Level. These positive results are flagged with a "Jo qualifier. It is recommended by Accutest
Laboratories Southeast. Inc. that this report is to be used in its entirety. Accutest Laboratories
Southeast Inc. is not responsible for any assumptions of data quality if partial data packages are used
to interpret data. The Accutest Laboratories Southeast, Inc. Laboratory Director as verified by the
signature on the front page has authorized release of this report

Narrative prepared by:

-_ Date: May OZ 2002
Sue 0. Bell, Project Manager (signature on file)

'9
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Accutest Laboratories Southeast, Inc.
Analytical Narrative

Client: IT Corporation
Site: Plum Brook Ordinance WKS.
Report Date: April 25. 2002
Job Number: F12806

3 samples were collected on April 03 and 04. 2002 and received on April 05, 2002. Samples were
properly cooled, preserved and Intact. A listing of the Laboratory Sample ID. Client Sample ID, and
dates of collection are presented in the Results Summary section of this report.
All method specified holding times, calibrations and quality control performance criteria were met. with
the following notes:

Metals: SW-846. 6010B
* The MSIMSD associated with analytical batch number MP4332 had recoveries for Sodium below

acceptance limits. It was found that the spike amount was low relative to the sample amount. The
Blank Spike found these metals was within acceptance limits and the Method Blank free of
interference from this compound. Data not adversely affected.

a The Serial Dilution associated with analytical batch number MP4332 had several RPDs above
acceptance limits. All RPDs were found to be acceptable either due to low duplicate and sample
concentrations or possible matrix interference. The Blank Spike found these metals to be within
acceptance limits and the Method Blank free of Interference from this compound. Data not
adversely affected.

a The MSIMSD associated with analytical batch number MP4329 had RPDs above acceptance
limits. It was found that the spike amount was low relative to the sample amount. The Blank Spike
found these metals was within acceptance limits and the Method Blank free of interference from
this compound. Data not adversely affected.

* The Serial Dilution associated with analytical batch number MP4329 had several RPDs above
acceptance limits. ADi RPDs were found to be acceptable either due to low duplicate and sample
concentrations or possible matrix Interference. The Blank Spike found these metals to be within
acceptance limits and the Method Blank free of Interference from this compound. Data not
adversely affected.

Accutest Laboratories Southeast, Inc, certifies that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated In the Analytical Task Order and the COC. In addition, Accutest Laboratories Southeast, Inc.
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified in the Accutest Laboratories Southeast Inc. Quality Manual for other that
conditions detailed above. ALSE routinely reports Organic target analytes down to 112 the Reporting
Level. These positive results are flagged with a JV qualifier. It is recommended by Accutest
Laboratories Southeast, Inc. that this report is to be used in its entirety. Accutest Laboratories
Southeast, Inc. is not responsible for any assumptions of data quality If partial data packages are used
to Interpret data. The Accutest Laboratories Southeast, Inc. Laboratory Director as verified by the
signature on the front page has authorized release of this report.

Narrative prepared by.

Date: April 25. 2002
Sue 0. Bell, Project Manager (signature on file)
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PROJECT NARRAMTE
H2G130120

The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in filIl, without the written approval of the
laboratory.

The original chain of custody documentation is included with this report

Sample Receipt

One of the containers for volatiles of sample CC3 004 was received with headspace.

Subcontract

The following analyses were performed by STL North Canton Laboratory, 4101 Shuffel
Drive, NW, North Canton, OH 44720: Hardness (MCAAW 130.2), Total Dissolved
Solids (MCAAW 160.1) Total Suspended Solids (MCAAW 106.2), Turbidity (MCAAW
180.1), Alkalinity (MCAAW 310.1), Chloride (MCAAW 325.2), Nitrate (MCAAW
353.2), Sulfate (MCAAW 375.1), and Total Organic Carbon (SW846 9060).

Quality Control

\1- Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this report meet all applicable NELAC requirements.

Volatiles

The pH of sample CC3004 was greater than 2. The sample was analyzed within the
normal 14 day holding time. EPA has indicated that some aromatic compounds in
wastewater samples, notably benzene, toluene, and ethyl benzene, may be susceptible to
biological degradation if samples are not preserved to a pH of 2.

STL Xnoxvillo -ai--is he, followng cerifiations, approvas and accreditiow: Arkansas DEQ, California D1IS
ELAP Cert 12423, CoxnectimA DPH Cert IH-02 , Forida DOH Crt. 1E7177, Geora DNR Cr 906
(SDWA, 5/14/01.6P21/02), Hawaii DOH, lminois EPA Cert. 1000510, Indiana DOH Cert. C-TN-02, Kentucky
DEP Lab ID) 190101, Loisiana DEQ Cert 103079, Maryland DUMH Cart. #277, Massachuas DEP Cert OM-
TNOO9, Michigan DEQ Lab ID t9933, Now Jersey DEP Cert. fN001, New York DOH Lab 110781, North
Carolina DPH Lab ID 121705, North Carolina DEHNR Cert. f64, Oklahoms DBQ ID 19415, Pennsylvania DEP
Cert 6576, South Carolina DUEC LAb ID 184001, Tennessee DOH Lab ID 102014, Vfrna DGS Lab ID
#00165, Wadington DOE Lab OC120, Wcconsin DNR Lab ID t998044300, US Amy Corps ofEgineers, Naval
Facilities Engineering Service Center, US EPA Perdbiorate Approval and USDA Soil Pennit S-46424. This list of
approvals is subject to change and does not hrply that laboratory terteadon is available for all parameters
reported in this environmental sample data report.



PROJECr NARRATIVE
H2G130120

Aosive

Samples CC3004 and CC300lwere reported with elevated reporting limits for one or
more analytes due to sample matix inteferences. The affected analytes were flagged on
the sample report.

Metals

The serial dilution of the batch sample E4XL was outside control limits due to physical
or chemical matrix interferences.

The serial dilution of sample E4K7M was outside control limits due to physical or
chemical matrix interferences.

Wet Chenustry

The matrix spike/matrix spike duplicate recoveries for the batch QC were outside control
limits for cyanide. The laboratory control sample showed acceptable results indicatng that
the analysis was in control. The matrix spike results are, therefore, attributed to matrix
effects.

5m icoxin. Maintains the IIo f winh cartification% appals and ac tatiom Artansas DMQ Califona DHS
ELAP Cert M, Connecdcut DPH Cert IPH- , Florida DOH Cr #E37177, Georgia DNR Ceat. t9Q6
(DWA, 511401-621102), Hawaii DOH, Mincis EPA Cet #0010, Indiana DO) Crt. IC-TN-2, Kentucky
DEP Lab ID 190101, Louis DEQ Cert. #03079, Maryland DH1M Ca.L #M77, Massachmaets DEP Cut. #f-
TN009, Mikhlga DEQ Lab ID 9933, Ncw lessey DEP Cut. =0I, Ntw York DOB Lab 1#107, North
Carolina DPH Lab ) 521705, Nordt Carolina DEHNR Cct. #64, OlDahoma DEQ ID 1941S, Pennsytana DEP
Cett 063-S76, Soudi Carolina DHEC Lab ID 184001, TenneJ_ OR Lab ID #02014, Virgni 1)6 Lab ID
#00165, Wasbington DOE Lab CI20, Wsconsin DNR Lab ID 998044300, US Army CoaWs of Engineeh Naval
Fxacilies EninewwJ Service Center, US EPA Ptrchloate Approval and USDA Soil Permit #5444. This i of
approvas is subject to change and docs not in* tat lboratoy oersicadon is avaiLable for all parameers
reportod in this envirometal sanple daa repot.
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PROJECT NARRAMW
H2G110121

The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in fMl, without the written approval of the
laboratory.

The original chain of custody documentation is included with this report.

Sample Receipt

All three containers for volatiles of sample CC500I were received with headspace.

The cyanide portion of sample CC5001 was received at pH 9. The sample was preserved
to pH 12 by laboratory personnel.

The chain of custody requested method 200.7 for samples CC3009 and CC3003. The
client was notified (J. McGee, 7/12/02) and instructed the laboratory to use method 130.2.

Subcontract

The following analyses were pesformed by SL North Canton Laboratory, 4101 Shuffel
Drive, NW, North Canton, OH 44720: Hardness (MCAAW 130.2), Total Dissolved
Solids (MCAAW 160.1) Total Suspended Solids (MCAAW 106.2), Turbidity (MCAAW
180.1), Alkalinity (MCAAW 310.1), Chloride (MCAAW 325.2), Nitrate (MCAAW
353.2), Sulfate (MCAAW 375.1), and Total Organic Carbon (SW846 9060).

Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this Teport meet all applicable NELAC requirements.

SMT Knoxville maintains lhe following tertifications, spprovals and acoreditations: Arkansas DEQ, Caffonia DHS
EL-PrCcrt. 12423, CoumtcticutDPH Cert. PH-0223, Florida DOH Cart. IE8M177, Ccorgia DNR Ccrt. 1906
(SDWA, S114101-6r2102), Hawaii DOH, Illinois EPA Cer. #000510, Indiana DOll Cct. C-TN-02, KenIcy
DEP lab ID 190101, Louisn DEQ Cer 103079, Maryland DHMH Cert. t277, Massachustt DEP Cert. M-
TNO09, Mchigan DEQ Lab ID 19933, Now Jersey DEP Cert. TN001, New York DOH Lab 110781, North
Carolina DPH Lab ID #21705, North Carolina DEHNR Cart #64, Oldahoma DEQ ID #9415, Pennsylvania DEP
Cert. J6-576, South Carolina D}EC Lob ID #04001, Tlenlessec DOH Lab ID 10014, Virginia DGS Lab ID
#00165, Washington DOE Lab KC120, Wcnsi DNR Lab ID #99S044300, US Army Corps of Engs, Naval
Facilities sEginnaing Service Center, US EPA Perchlorate Approval and USDA Soil Pernit #S-46424. This list of
approvals is subject to change and does not imply that laboratory certification is available for all parameters
reported in Ihis eavironmental sample data reporl.



PROJM NARRATIE
U2G110121

Metals

The serial dilution of sample CC3009 was outside control limits for potassium due to
physical or chenmical marix interferences.

The serial dilution of sample CC3009P was outside control limits for potassium due to
physical or chemical matrix interferences.

h Knoxvil mainas the followin5g cczaicaio p aprvals and aoreitabo Arkan DQ, Cairnia DHS
ELAP Cet 12423, Conndcut DPH Cat. P-0223, Florida DOH Cat # 77, Georgia DNR Cet #906
(SDWA, sl4101 -621/02, lawai DOH, Blanois EPA Cat. 100S1O Indmia DOR Cea. IC-TH-02, Kcntucky
DEP Lab ID #90101, Louisian DEQ Cet. #03079, Maryland DHMH CezL 27, Massachusetts DEP CaVt. M-
TNOD9, Michigan DEQ Lab ID 19933, Ntw Jersey DEP Catt MTODl, New York DOH Lab #10781, Noth
Carolfn DPIH Lab ID 1M705, North Carnin DEHNR Cert. 14, OHAom= DEQ ID #941, Perslvanias DEP
Cat #683576, South Carolna DHEC Lab ID 54001, Tennesse DOH Lab MD 102014, Virginia DGS Lab 1D
100165, Washingtoo DOE Lab C120, WIsconsin DNR Lab ID #993044300, US Army Corps of Engineers, Naval
Pacilitics Engineering Service Center, US EPA Pawharate Appral and USDA Soil Pni 1S46424. lhis lst of
approvalt is subject t chge ad does not hny that laborory eclffoaton is available for all parameters
repoitnd in this =vironental sample data rtpftt.

9



PROJECT NARRATIVE
H2G120173

The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in full, without the written approval of the
laboratory.

The original chain of custody documentation is included with this report

Sample Receipt

Cyanide was requested on the chain of custody for sample CC3006, however, a container
for cyanide was not received. The client was contacted (V. Graves, 7/12/02) and
informed the laboratory that cyanide was not collected for this sample and should not have
been listed on the chain of custody.

Subcontract

The following analyses were performed by STL North Canton Laboratory, 4101 Shuffel
Drive, NW, North Canton, OR 44720: Hardness (MCAAW 130.2), Total Dissolved
Solids (MCAAW 160.1) Total Suspended Solids (MCAAW 106.2), Turbidity (MCAAW
180.1), Alkalinity (MCAAW 310.1), Chloride (MCAAW 325.2), Nitrate (MCAAW
353.2), Sulfate (MCAAW 375.1), and Total Organic Carbon (SW846 9060).

Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this report meet all applicable NELAC requirements.

Volatiles

Sample CC3002 was reported with elevated reporting limits for all analytes. Based on
screening results, a dilution was necessary prior to analysis; the reporting limits were
adjusted accordingly.

SmL xnoxvle iaintsins tie foowing certifications, approvals and a ditations: Arklnsas DEQ, California DHS
ELAP Cet #2423, Connectizm DPR Crt OPH-0223, lorida DOH Ct. #M177, Georgia DNR Cert. 1906
(SDWA, S/14101-6!21/02), Hawii DOH, Illinois EPA Cert. 1000510, Indiana DOE CerL #C-TN-02, Kentcy
DEP Lab ID 190101. Louisiana DEQ Cert. 103079, Maryland DHMH Crt. 277, Ma=achusets DEP Cert 1M-
TNO09, Michigan DEQ Lab ID 19933, New Jersy DEP Cert MM001, New York DOH Lab 110781, North
Carolina DPH Lab ID 121705, North Carolina DEHNR Cert #64, Olahoma DEQ ID #9415, Pennsylvania DEP
Car. 6&S576, South Carolina DHEC Lab ID #84001, Tennessee DOH Lab ID #02014, Virginia DGS Lab ID
#00165, Washington DOE Lab BC120, Wisconsin DNR Lab ID 1998044300, US Army Corps of Engineers, Naval
Facilities Engineering Service Center, US EPA Perchdwate Approvl and USDA Soil Permit 1S-4U24. This list of
2pprovals is subject to change and does not iMply that laboratory cerfication is avxiable for ofT paraneters
reported in this environml sample data report



PROJECT NARRATWE
HI2G120173

Explosives H2 107

The matrix spikelmatrix spike duplicate recoveries for sample CC3005 were acceptable
for all analytes except tetryl. The laboratory control sample showed acceptable results
indicating that the analysis was in control. The matrix spike/matrix spike duplicate results
are, therefore, attributed to matrix efects.

Metals

The serial dilution of sample CC3005 was outside control Jimits for potassium due to
physical or chemical matrix interferences.

The serial dilution of sample CC3005F was outside control limits for potassium due to
physical or chemical matrix interferences.

Wet Chemistiy

The matrix spike/matrix spike duplicate recoveries for sample were outside control limits
for cyanide. he laboratory control sample showed acceptable results indicating that the
analysis was in control. The matrix spike results are, therefore attributed to matrix
effects.

Sll Knoxvile mantins the followin cmtifcatiow, approvals and aecrcditationu Arkansas DEQ, Californi DHS
BLAP Cest. J2423, Connecticut DPH Ccrt. IP423, Florida DOH Cd. #87177, Georg DNR Crt. 1906
(SDWA, 5/140I-6J21102), Hawaii DOH, IMug EPA Cert. #000, Indiana DOH Ceat. C-,TN-02, Klntocky
DEP Lab ID 190101, Loubana IEQ Ceir. I03079, Maryland DHMHi Ccrt. 77, Massachuset DEP Cer. UM-
TNOO9, MicDigan DEQ Lab ID #9933, New Icracy DEP Cest ITN0D1O New York DOHl Lab D1071,1 4orth
Carolina DPI Lab ID #2170S, North Carolinm DEHNR Crt. 164, Oklhorna DaQ ID 19415, Pennsylvan DEP
C=t 163-576, South CarOn DHEC Lab ID #U001, Tennessee DOB Lab ID 102014, Virginia DGS Lab ID
100165, Washingtb DOE Lab #C120, Wsonsin I)NR Lab ID 1 998044300, US Army Corps oftEnginea, Naval
FPc2tm Enfincering SCMce Centr, US EPA Permort AppnaW and USDA SI PM%* #S-46424. IhiM li of
approvah is subjject to change and doea not imply Oat laboratory cerfication is avilae for All parames
reported in f81s environmental sanple data report.



Accutest Laboratorics Southeast, Inc.
Analytical Narrative

Client Shaw E & I, Inc.
Site: PBOW
Report Date: July 26, 2002
Job Number. F13829

2 samples were collected on July 11, 2002, and received on July 12, 2002. Samples were properly
cooled, preserved and Intact. A listing of the Laboratory Sample ID, Client Sample ID, and dates of
collection are presented In the Results Summary section of this report.
A cyanide bottle was not received for sample CC300T. Per Vicki Graves on 07115102, the sample
was not collected for Cyanide.

All method specified holding Utmes, calibrations and quality control performance criteria were met, with
the following notes:

VOCs: SW!846. 8260B:
* The MSIMSD associated with analytical batch VC476 had various FRPDs above acceptance lunits.

The Blank Spike was within limits. Data not adversely affected.
Metals: SW-846. 6010B:
* The MSIMSD associated with analytical batch MP4570 had various RPDs above acceptance

limits. Some RPDs were found to be acceptable due to tow duplicate and sample concentration.
Other RPDs were high due to possible sample nonhomogeneity. The Blank Spike was within
limits. Data not adversely affected.

• The Serial Dilution associated with analytical batch MP4570 had various RPDs above acceptance
limits. Some RPDs were found to be acceptable due to low duplicate and sample concentration.
Other RPDs were high due to possible Interference. The Blank Spike was within limits. Data not
adversely affected.

Accutest Laboratories Southeast, Inc, certifies that this report meets the project requirements for
analytical data produced for the samples as received at the Accutest Laboratories Southeast location
as stated hi the Analytical Task Order and the COC. In addition, Accutest Laboratories Southeast, Inc.
certifies that data as reported meet the Data Quality Objectives for precision, accuracy and
completeness as specified In the Accutest Laboratories Southeast, Inc. Quality Manual for other that
conditions detailed above. ALSE routinely reports Organic target analytes down to 1/2 the Reporting
Level. These positive results are flagged with a "J" quallfier. It Is recommended by Accutest
Laboratories Southeast, Inc. that this report Is to be used In its entirety. Accutest Laboratories
Southeast, Inc. is not responsible for any assumptions of data quality If partial data packages are used
to interpret dabt. The Accutest Laboratories Southeast Inc. Laboratory Director as verified by the
signature on the front page has authorized release of Uhis report

Narrative prepared by:

Date: Julv 26. 2002
Sue 0. Bell, Project Manager (signature on fie)
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